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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (heaepaabHON paboueit mporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMPerojaBaHusl Y4yeOHOTo ImpeaMeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTAHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXKHOCTH IpeaMeTa Ui
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH O0O0yYalolmerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TJI00aThHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

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

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITCIbHOW y4eOHOW  JesATENbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO€ 53THU CHUCTEMBl CTPYKTYpPHO OPraHHU30BaHbl MO IPUHIMILY
NOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernyeckne 3HAHUS PpPacCMATPUBAIOTCS HA OCHOBE JMIMPHYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXKHOCTEN MPAKTUYECKOrO MPUMEHEHHS U TIOJIyYEHUS N3YYaeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HaHUA B Hayke. M3yueHrne XUMUU NMPOUCXOAUT C MPHUBJICUCHUEM 3HAHUI M3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mupy», «buomorus. 57
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEeATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIHii, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMECHHUN U X IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHOM U y4eOHO-UCCIEN0BATENbCKON IEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 00pallleHUs ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

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

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTeMaTH4ecKoe MpUOOIIeHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY>KaloIIeT0 MHpa, WCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B MIOBCETHEBHOMN KU3HU U TPYAOBOM
NeSITeJIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

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

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

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOcHUTENbHAs aTOMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBast J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

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

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboOThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3oKeHHE THAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (QUIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIeH MOJIEKYII
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenune kucinopoaa. CrnocoObl
NOJIy4eHHUs] KuciopoAa B JabopaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — aJIoTpoIHas MOU(pUKALINS KHUCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOABL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4deiioBeka. KpyroBopoT BOAbBI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (moxkapa), 03HaKOMJIEHHE C 00pa3aMU OKCHJIOB M OTTUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHME M U3y4YEHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pAcTBOPEHMsS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METalaMu, peakiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PEaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKNN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIIaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpornecchbl OKMCIIEHUs K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3yyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHM KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIrO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii ¢  HCIOJIb30BAaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

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

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OINBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBojopox. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YeHus CepHOM KucioThl. [IpuMeHeHue cepHoi
kuciaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CTOCOOBI €ro MPeI0TBPALICHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHruE HUTPATOB U COJIE aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX YI00pEHUM.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pochopa, guszndyeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IpUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yriepoga B mnpupone. Oxcunbl yriepoaa, ux (u3Myeckue u
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, [OJIy4€HHUE U
IpUMEHEHHE. DKOJIOTHYeCKUue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYEHHE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHarT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEITLCKOM XO3SMCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOJIYKThI WX TepepaboTku (OC€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTHYECKU BAXKHBIX BEILLIECTBAX: KMpax, OejKax, yriieBogax — U ux
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COETMHEHUM.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, NOJyYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHNE KAYE€CTBEHHBIX PEAKIUi Ha XJIOPUJ-MOHBI U HAONIOICHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HMCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-noH W U3yyEHHE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMu pacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHHS, O3HAKOMJICHHE C MPOAYKUMEHW CHUJIMKATHON MPOMBIILICHHOCTH,
pelieHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeliine HeMeTalibl U HX
COCTUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU  psf
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lenounple MeTamibl: nonokeHue B [leproanyueckoil cUCTEME XMMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpus W Kanus. [IpumMeHeHHe MIeIOYHBIX METALIOB M HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (Ill), menu (Il), HaOmroneHne W ommcaHuE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

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

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwusnka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, I'a3, PaCTBOP, PAaCTBOPUMOCTb, KPUCTAIIINYCCKAS
peméTKa, CIuIaBbl, (PU3MUYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIC TTOPO/IbI, MTOJIC3HBIC
HCKOTaeMbIe, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

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

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TPHU BBINOJIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH YUYE€OHBIX MMPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ATOM yueOHOM AeSTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJICHUE
M MOCTYNKM CBOMX TOBApHUIIEH C IMO3WLIHMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4YEeOHBIMH TEKCTaMM, CIPaBOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CHOCOOHOCTH K  CcamMO0OOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U ypOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME IICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0pOBBI 00pa3 >KU3HMU, OCO3HAHUE IMOCIEICTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOTOJIsl, HAPKOTUKOB, KypEHNUs),
HEOOXOJMMOCTH  COOJIIO/IEHUSI TpaBuUi OE30MACHOCTH TpU  OOpaIllEeHuu C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICMXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTeld HUX pEelIeHUs: MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHs, TPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHUBATH MPOTHBOPEYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHSITh Pa3IndyHbIe METOJbI U 3alpoChl MPU TMOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIIOJIb30BaTh U AaHAJIM3UpOBaTh B Ipoliecce Y4yeOHOM U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MTO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKINH, TEII0BON AP EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(poreHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIS COCTaBiieHUs (popmMyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmomnueckass cucrtemMa XuMuYeckmx diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, 001ee 9uciio IeKTPOHOB U
pacnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »djeMeHTa Mo (opMmyJie COeIUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — ISl M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHiy 00ydenus B 9 kJjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTajuInyecKas ), KpucTaInyeckas peneéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUUHU, MPEAEIbHO JOMYyCTUMAasi KOHLIEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manbie ¥ OOdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKHcIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUIECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHasi 0071aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bognopon. ITonstue o bubmuoteka [IOK
2.2 8 1
KHMCJIOTaX U COJSAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBaHHSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHMHYECKUX dj1eMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazneny 25



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

Paszgea 3. MeTauibl M HX COeTUHEHUA

bub6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutposabubie IIpakTnueckue
n/n Bcero u3ydyeHusi o0Opa3oBaTesibHbIE
padoThI padoThI
pecypchl

1 IlonsaTrue o MeTOgaxX MO3HAHUA B 1 bubmuoreka [{OK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuiia

5 paboThl B 1a00paTOpUU U MPUEMBI 1 1 bubmmorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

3 Yucteie BemecTBa U cMech. CIocoObl 1 bubnunoreka LIOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

4 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorexa [TOK

. . pHMep https://m.edsoo.ru/ff0d28c8
OYHUCTKU OBapEHHOM COJIN)»
bubnmorexa LIOK
5 A 1
TOMBL I MOTICKYIHL https://m.edsoo.ru/ff0d2a6c

6 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [{OK
(CMMBOJIBI) XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

7 [IpocTeie u cloKHBIE BEIECTBA 1 bubmmorexa [IOK

p B https://m.edsoo.ru/ff0d2a6c

8 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

9 Xumuueckas hopmyia. BaaeHTHOCTH bubmmorexa [JOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
10
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
1 [Ipenmet xumuu. Ponp xumuu B bu6nmoreka [IOK
JKW3HU 4yeroBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
12 MaccoBast 1011 XUMAYECKOTO bubnunoreka LIOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiecTBa. MoJib. bubnuoreka [{OK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuoreka [{OK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBHsI IPOTEKAHUS Bbu6mmoteka [JOK
XUMHUUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnorexa [JOK
XHWMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienus: koauvecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa HOK
H P . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHiA
Knaccudukanms XuMuaeckux
18 eak I/Hg) (coeLI WHEHUSI, Pa3I0KEeHUS Bubmmorexa [IOK
peditl A P : https://m.edso0.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIuKIoneauct. O000mEeHne 1 bubnmorexa LOK
’ B https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubmuoteka [IOK

«BeHIeCTBa U XUMHUYCCKUC PCAKIIU

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucimopom — ameMeHT u bubmorexa HOK
Hyxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XUMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edso0.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI TOTy4YeHUsT KHCIIOPOia B
23 71a00paTOPHUH U IIPOMBIIIIECHHOCTH bubmotexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHYECKOM YPAaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €T0 bubmorexa LOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOupanue bubmorexa [OK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOpPO/1a, U3yUYeHHUE er0 CBONCTBY
97 Bonopon — anemeHT u nipocroe bubmuoreka [IOK
BelecTBO. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKkue U XUMUYCCKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4dd0

[IpakTuyeckas padora Ne 4 o Teme

31 «ITonyuenne u cobnpanue Bogopoia bubmorexa HOK
y N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE e€ro CBOKWCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus 06béMa, KoaudecTra
33 BEIIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
» n Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEILECTBA WIIU 00BEMY
Brrunciienus 00EMOB ra30B 110
34 ABHCHUIO PEaKIIMU HAa OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTuyeckas pabora Ne 5 o Teme
38 «IIpurorosiieHre pacTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBAY
39 KonrtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUpUKAI, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHUJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHUNI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue n XMMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
46 CHOCO((SBI;) I'IIE)J'I q)eHI/Iﬂ XHMHqZSKHe bubmorexa HOK
. y ’ https://m.eds00.ru/00ad9474
CBOICTBa
IIpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUN

51 XUMHYECKHX 3J1eMeHTOB. [loHsATHE O bubmorexa HOK
) https://m.edso0.ru/00ad9ffa
TPYIIIax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 Ileproauueckast cucrema Bbu6mumotexa [JOK
XUMHYECKUX 3eMeHTOB [I. U. https://m.edsoo.ru/00ada52c
Meunneneena
53 [Tepuoapl, TpymIIbl, MOATPYIIIILI bubmorexa HOK
P > TPYTIHEL TOATPY https://m.edso0.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
. bubmuoreka [{OK
55 aToMoB 3J5ieMeHTOB [leproauyeckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. . Menneneena
XapakTeprucTuKa XHMHUECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PesepBurblii ypok. O0001I€HIE 1
58 CI/ICTEMaTI/ISZ.]pI/ISI 3HAHUH / bubmorexa [IOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
bu6 OK
59 HNonnas xumMuueckas CBs3b nosmorexa [

https://m.edsoo.ru/00adac34
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DNEeKTPOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK

60 1
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8

61 KoBanentHas nenonsipuas 1 bubnmnoreka HOK
XUMUYECKas CBS3b https://m.edsoo.ru/00adaab8

bub6nmoreka [IOK

62 CTeneHs okucIeHiA 1 https://m.edsoo.ru/00adae28

63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [IOK
peakuuu https://m.edso0.ru/00adb076

bubmuoreka [{OK

64 OKucauTenyu U BOCCTAaHOBUTEIIH 1 https://m.edsoo.ru/00adb076
KonTponbnas padota Ne4 mo teme

65 «Ctpoenue atoMa. XuUMHUUYECKast 1 bubnnoreka [JOK
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepouHas paboTa

66 KoBaneHnTHas nonsipHast XUMHYECKas 1 bubmmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8
PesepubIiil ypok. O6001eHIE 1

67 cUCTeMaTu3alus 3HaHHUI M0 TeMe 1 bubmuorexa [IOK
«Ctpoenne atoMa. XUMHUUECKast https://m.edsoo.ru/00ad9ch2
CBA3b»

68 PesepsHblil ypok. O6001eHue u 1 bubmuoreka [IOK
cHCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakTHueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKUX DJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «IToBTOpEHUE U yriIyONneHue 1 1
3HaHUI OCHOBHBIX Pa3/elioB Kypca
8 kmacca»

5 Knaccugukanus XuMmuaeckux 1 bu6muoreka [JOK
peaKLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TTOK
P ’ https://m.edso0.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUSIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
o HHALHIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMoHHbIe YpaBHEHUS peaKil Bubmiorexa OK
yp peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XHUMHU4YeCKHUe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorexa HOK
ped o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubnmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus bu6moteka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenue skcriepuMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3aga9dy
KonTponbnas padota Ne2 o teme
17 «INEKTPOIUTHYECKAS bubmmnoreka [JOK

nucconuanusg. XuMu4ecKue
pEaKuH B paCTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTeprCcTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
pUMEp https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XHMquCKHS CBOMCTBA, ITOJIyUYEHUE bubmorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonyyenue CoJITHON KHUCIIOTHI bubmorexa LIOK
JHCHIE €07 ’ https://m.edsoo.ru/00ade348
M3Y4YCHHE € CBOMCTBY»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEaKIUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

99 OO01as xapakTeprCcTHUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxoxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u xnzmqecxne bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckre 1 XUMHYECKHE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJIyUCHUA CCpHOI71 KHUCJIIOTBI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpYKarolleu cpeibl
COCTUHEHUSIMH CEPBI

Briuucienne MaccoBoOi 101U

bub6nmoreka [IOK

27
BBIXOJA MPOJYKTa PEaKLIMU https://m.edsoo.ru/00adec8a
OO6m1ast xapaKTepruCTHKA JIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(du3HUYeCcCKre U XUMUYICCKUE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYUYEHUE Bubmiorexa OK

’ y https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tonyuenne aMmuaka, U3y4eHUE buGnuorexa [IOK
y . 13y https://m.edsoo.ru/00adf180
€ro CBOIMCTBY»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [IOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHnii. XUMHUYECKOE bubnmorexa [IOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHuit. 3arpsi3HeHHe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa LIOK
pHpOAE, . https://m.edsoo.ru/00adfd9c
XAMHAYECKHE CBOICTBA
Oxkcuapl yraeponaa, ux pusnyeckue
1 XUMHUYECKIE CBOKUCTBA.
36 DKOJIOTHYECKUE IPOOIEMBI bubmorexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYroapHas KUCIIOTa U €€ COJIH bubmorexa HOK
https://m.edso0.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[losydyeHne yriekucioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHNYEeCKHUX BEIIECTBAX KaK O bubmorexa [JOK
P m https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoaa
40 Kpemuunii u ero coequHEeHHUS bubmorexa [JOK
P https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeEHTAIBHBIX bubmuoreka [IOK
3a7a4 o TeMe «Baxkaelmue https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U UX COCIUHEHUS
KonTponbHas pabota Ne3 mo Teme
. bubmuoreka [{OK
42 «Baxuenime HeEMeTaUIBI U UX

COCIUHCHUA»

https://m.edsoo0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPABHEHUAM XUMUYECKUAX buGnuorexa [IOK
yp . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnmorexa HOK
pP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIbI
= https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ael4b2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KanbIIUM 1 Maraui https://m.edsoo.ru/00ael5e8
50 Baxkueiime coeUHEHNUS KaJIbIAA Bubmorexa OK
a H https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe 1 CUCTEMAaTU3aIIHS
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edsoo0.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOoCTh BOJIBI M METOMEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.edso00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pelenne skciepuMeEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHCHUS
Berurcnenus o ypaBHEHUSM
XUMUYECKUX PEAKIIUH, €CIIH OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIXOJa MPOAYKTa
peakuuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
Kontponbnas padota Ne4 o teme
62 «Bakueime MeTaIbl U UX

COETMHEHU S
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63 BemectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpYKaroIleH cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHelil ypok. O600IcHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PesepBHeIil ypok. O600ICHHE 1 1 bubnnorexa [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O6o0mienue u 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Ilo Teme: ((HCpBOHa‘IaJIBHBIC XHUMHUYCCKUC ITOHATHS)

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TIOHATHH: aToM,
MOJICKYJIa, XUMHYECKHUH SJEMEHT, IMPOCTOE BELIECTBO, CIOKHOE
BEILIECTBO, CMeCh (OIHOPOJHAs W HEOJAHOPOJHAs), BaJECHTHOCTD,
OTHOCUTENIbHAs aTOMHAas W MOJIEKYJIIpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XHUMHYECKOTO
JJIEMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAsT PEaKIus,
KIacCUPUKAKMSA  pEakIHMi: peakmuu  COCAMHEHUsS,  PeaKIuu
pa3NoKEHUs, PEAKIMHM 3aMEIICHHs, pEakIuu OOMEHa, 9K30- H
SHJOTEPMHUUYECKHUE PEaKIMH, TEIUIOBON 3P (HEKT peakiuu, pacTBOp,
MaccoBas JI0JIsI BElIeCTBa (MPOIEHTHAsE KOHIICHTPALIKsI) B pAaCTBOPE

1.2

1.3

14

1.5

WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XHMMHUYECKUX TMOHATUNA U
MIPUMEHSTH ITH IMOHATHS ITPH ONTUCAHWUHU BEIICCTB M UX MPEBPAICHUI
WCIIOJIb30BaTh XUMHUYCCKYIO CUMBOJIMKY JUIS COCTABIICHUS (POpMyI
BEILIECTB U YPABHEHUH XUMUYCCKUX PEAKIIUN

pacKpbIBaTh CMBIC 3aKOHOB COXPAaHEHHUS MacChl BEIICCTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHa
ABoraapo

ONpeaACiITH  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI>IX
COCIUHCHUAX

1.6

1.7

KJIaCCU(UIUPOBATh XUMHUYECKHE pPEAKIUH (10 YUCIy M COCTaBy
YUYaCTBYIOUIMX B pEaKIMH BEUIECTB, 110 TEII0BOMY 3P PeKTy)
BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIAPHYHO Macchl
BEIIECTB

1.8
1.9

BBIYUCIISITH MAacCCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTa 1Mo (hopmyJie
COEIMHEHMUS,

BBIYUCIIATH MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE

1.10

MIPUMEHSTh €CTECTBEHHOHAYUYHbIE METO/Ibl IO3HAHUS — HAOIIOACHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, OKCIIEPUMEHT  (pealbHBId U
MBICJIEHHBIN)

[To Teme: «BaxkHeime npeacTaBUTEIN HEOPTAHUYECKUX BEIIECTBY

2.1

2.2

PaCKpbeIBaTh CMBICII OCHOBHBIX XHUMHWYCCKUX TTOHSITHH: OKCHI,
KHCJIOTa, OCHOBAHUE, COJIb
OINpPEAEIATh MPUHAIIEKHOCTh BELIECTB K ONPEACIEHHOMY KIaccy
coeuHeHui no popmysam

2.3

2.4

KJIaCCI/I(I)I/IL[I/IpOBaTL HCOPraHN4CCKUEC BCIICCTBA

XapakTepu30BaTh (OMHCHIBATH) OOIME XUMHUYECKHE CBOHCTBA
BCIICCTB PA3JIMYHBIX KJIACCOB, IMMOATBCPKAAA OIMMMCAHUEC IIPpUMEpaMU
MOJIEKYJIIPHBIX ~ YPAaBHEHUW  COOTBETCTBYIOIIMX  XMUMHUYECKUX
peakuuii




2.5

[IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
KauyeCTBEHHOI'0 COCTaBa, BO3MOXXHOCTH IPOTEKAHUS XUMHYECKUX
IIPEBPALICHUM B PA3JIMYHBIX YCIOBUAX

2.6

CIEAOBaTh IpaBUJIaM I[OJb30BAHUS XUMUYECKOM TOCYIOW U
1abopaTopHBIM 000PYJIOBAaHHEM, a TaKXKe MpaBUiIaM OOpalleHUs C
BEILIECTBAMH B COOTBETCTBUU C HHCTPYKLMSIMHU IO BBIOJHEHUIO
71a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BELIECTB (BOAOpOAA M KHUCIOPOJa), MPUTOTOBICHHUIO
pacTBOpPOB C OMpeIes€HHON MaccoBOM JoJiell pacTBOPEHHOIO
BEILIECTBA, MIAHUPOBATH U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB MIEIOYEH M KHCIOT C MOMOUIBbIO
WHAUKATOPOB (JIaKMYC, (heHOIPTaICHH, METUIIOPAHK U APYTHUE)

2.7

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKON peaKkIuu

I[Io teme: «llepmomnueckuii 3akoH u Ilepumonmueckas cucrema
xumuueckux snemeHtoB [[. M. MengeneeBa. CTpoeHue aTOMOB.
Xumunyeckas cBsizb. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUI

3.1

3.2

3.3

PacKpbIBaTh CMBICT OCHOBHBIX XMMHMUYECKHUX TMOHSTHI: SIpPO aroMma,
ANEKTPOHHBIA CIIOM aToMa, aromMHas opOuTanb, paauyc aToma,
XUMUYECKas CBs3b, MOJSIPHAs M HEMOJSpHAas KOBAJCHTHAs CBS3b,
3JEKTPOOTPHUIIATEILHOCTh, HMOHHAs CBSI3b, MOH, KAaTHOH, AaHHWOH,
CTENEHb OKUCIICHUS

KJIacCU(UIIUPOBATH XUMUYECKUE IIIEMEHTHI

OTMCHIBATh U XapakTepu3oBaTh Tabauunyio Gopmy [lepuoamueckoit
CHUCTEMbl XMMHYECKUX JJIEMEHTOB: pPa3jIM4aTh TMOHSATHS «TJaBHAS

noarpynna (Arpynma)» u «mobouyHas mnoarpynmna (brpymma)y,
«MaJble» U «OO0JIbIINE» MEPUOIBI

3.4

3.5

3.6

3.7

9 KUIACC

Kon
IPoBEepPsAEMOro
pe3yJjabTaTa

1
11

packpsiBaTh cMbica [lepmoamdeckoro 3akona JI.M. Menneneesa:
JEMOHCTPUPOBaTh IOHMMAHHME NEPUOAUYECKON  3aBUCHUMOCTH
CBOMCTB XUMHNYECKUX DJIEMEHTOB oT nux IIOJIOKCHU A B
IIepuonnueckoii cucreme

COOTHOCUTh  O0O3HAuU€HHUs, KOTOpble UMEIOTCS B  TabmuIe
«Ilepmognueckas  cucremMa  XxuMuudeckux  snemeHToB  J.H.
MenzeneeBa» C YHUCIOBBIMU XapAaKTEPUCTUKAMHU CTPOEHHUSI AaTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsaj sjapa, oOlee Yucio
ANIEKTPOHOB U pacmpeAeNieHUue X MO0 FIEKTPOHHBIM CIIO0SIM)

ONpCACIIITL  CTCIICHL  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHBIX
COCOINMHCHUAX

OIIPCACIIATL BUJ XUMHYECKOH CBS3H (KOB&J’ICHTH&H u I/IOHHaH) B
HCOPTraHNYCCKUX COCAUHCHUAX

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrPaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHus

IIo Teme: «BeliecTBo 1 XUMHUYECKast peaKkuus»

PACKpPBIBATL CMBICII OCHOBHBIX XHUMHYCCKUX MMOHSATHM: pacTBop,
OJICKTPOJHUTBI, HEBJICKTPOJIMTEI, SJICKTPOJIUTHYCCKAd AUCCOLHAIINA,




peaKuyu MOHHOTO OOMEHa, KaTalau3aTop, XUMHUIECKOe PaBHOBECHE,
obpaTuMbIe u HeoOpaTuMbIe peaKIuH,
OKHUCJIUTEITLHOBOCCTAHOBHUTEIIHLHBIC peaxiuu, OKUCJIUTEb,
BOCCTAaHOBUTENb, OKHUCICHHE M BOCCTAHOBIIEHUE, AaJJIOTPOIIUS,
aM(pOTepHOCTh, XHMHYECKass CBs3b (KOBAJICHTHAs, HOHHAS,
MeTaJlJIn4yecKasi), KpHUCTAaJUIMYeCKasi pemiérka, CIUIaBbl, CKOPOCTh
XUMHYECKON peaKIuu

1.2

1.3

14

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATHH U
IPUMEHSATh 3T MOHATHS IIPU OMMCAHUM BEIIECTB U UX ITPEBpAILEHUI
COCTABJIATh YPAaBHEHMsI 3JIEKTPOJIUTUYECKON AMCCOLMAMM KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS PEaKIUi
HMOHHOT0 0OMeHa

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
IIOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peakUuit

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKON peaKIuu

ITo Ttemam: «Hemetamnnsl M UX cOeAUHEHMS» U «MeTaaiabl U HUX
COCAUHCHUA»

2.1

2.2

XapakTepu3oBaTh  (OMHCHIBaThE) oOOmMe W CHelU(HUECKUe
XMMHUYECKHE CBOWCTBA MPOCTHIX U CIOKHBIX BEILECTB, TOATBEPKAAs
ONMCAaHUE [PUMEPAMHU MOJEKYJSIPHBIX M HOHHBIX YpaBHEHUI
COOTBETCTBYIOLMX XUMUYECKUX PEAKIINH

COCTAaBJIAATh YPABHCHU peaKHHﬁ, MNOATBCPIKAAOIIUX CYHICCTBOBAHNC
TCHETHYCCKOM CBAI3U MCKAY BCIICCTBAMM PA3JIMIHBIX KJIACCOB

2.3

MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALLEHUN B PA3TUYHBIX
YCIOBHSAX

2.4

CIeAOBaTh IMpaBWUJIaM IMOJb30BAHUS XHUMHUYECKOW TOCYIOW U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHMSIMHU IO BBITTOJHEHUIO
1a60PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAKa U YTIIEKUCIIOTO rasa)

2.5

3.1

MPOBOJIUTh PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACIO3HABATh OIBITHBIM MYTEM XIJIOPHU-,
OpoMuza, wuoaua, KapOboHaT, Qocdar, cunukar, Ccyabdar,
THJIPOKCUANOHBI, KATHOHBI aMMOHHMS, HOHBI M3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIIME B BOJAHBIX PAaCTBOPAX HEOPraHMUYECKUX BEILECTB

1o Teme: «XuMHsI U OKpYXKarolLlasi Cpena»

PaCKpbIBATH CMBICIT OCHOBHBIX XHWUMHYCCKHUX MMOHSITHM: HI[K
BCIICCTBA, KOPPO3HA METAJIJIIOB

3.2

MPUMEHATh OCHOBHBIC ONEPAIMH MBICTUTEIHHOU JEATETHPHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHUE, 0000IIeHue, CUCTeMaTHU3AIIHIO,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUISI HW3YyYCHHS
CBOMCTB BEILECTB U XUMHUYECKUX PEAKIUN; €CTECTBEHHOHAYUYHBIE
METOAbl TO3HAHUS — HAOIIOJICHWE, W3MEpPEHHEe, MOJEINPOBaHUE,
9KCIIEPUMEHT (PeaabHBI U MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUSA

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

11

IIpenmer xumun. Ponp XMMHUM B KU3HU 4Y€JIOBEKa. XUMUSA B CUCTEME HayK.
Tena n BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSTHUE
BEILIECTB

1.2

1.3

[Tonsatue o MmeToax nmo3HaHus B XUMUU. YucThble BemecTBa U cMecu. CriocoOsl
paszeneHus cmecei

ATOMBI M MOJIEKyJbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJIBI XMUMHYECKHX
351eMeHTOB. [IpocTblie U C10KHBIE BellecTBa. ATOMHO-MOJIEKYJISIDHOE YYEHHE

14

XuMuueckas Q)opMyna. BanieHTHOCTE aTOMOB XUMUYECKHUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocurtenpHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHasg Macca. MaccoBasgs J0JIsI XHMHUYECKOTO
9JICMCHTa B COCJMHCHHUH

1.5

KomnnuectBo BemectBa. Moisib. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YHUCIA CTPYKTYPHBIX €AMHHUII BemlecTBa. Pacué€rbl mo dopmynam
XUMHWYCCKUX COGIII/IHGHI/Iﬁ

1.6

1.7

Ou3nYecKue ¥ XUMUYCCKHE SBICHUS. XUMHUCCKas PEAKIUI M €€ MPU3HAKH.
3aKOH  COXpaHEHHMs  MacCchl  BellecTB.  XHMMHYECKHE  ypaBHEHUS.
Kiaccupukanuss  XUMHUYECKUX  peakiuuid  (COSAMHEHHUS,  Pa3JIOKCHUS,
3aMeIleHHsI, 0OMEHA)

XUMUYECKUN OSKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TOCYHOH, ¢
MpaBUIaMu paboTHI B JabopaToOpuu U mpuéMamMu oOpamieHus ¢ J1abopaTtopHbIM
o0opyI0BaHHEM, M3y4YeHHE U ONHUCaHHe (PU3MUECKUX CBOMCTB 00pa3LoB
HEOpPraHMYECKUX BEIIEeCTB, HaOmiofeHHe (u3nueckux (IUIaBIE€HUE BOCKA,
TasiHUE JIb/1a, paCTUpaHHe caxapa B CTYIIKe, KUIIEHHE U KOHJIEHCALlUs BOJIbI) U
XUMHYECKHX (TOpeHHE CBEYM, MPOKAIMBAHME MEIHOM  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KHCJIOTOW) sBIE€HUI, HaOMIOJCHHWE M ONMCaHUEe
NPU3HAKOB MPOTEKAaHWA XHWMHUYECKUX peakluil (pasiokeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCJIOTBI C XJOpPUIOM Oapusi, paslioKeHHUe
ruapokcuaa Meau(ll) mpu HarpeBanuu, B3aMMOEICTBHE JKene3a ¢ pacCTBOPOM
conu meau(ll), usyuenmne cnocoboB pazzeneHus cMecel (C TOMOIIbIO MAaTHUTA,
¢unbTpoBaHNE, BHIIApUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeIeHNE
OYUCTKM TOBAPEHHON coONM, HAOJIOJEHHE M ONHCAaHHE pe3yJbTaToB
IIPOBEJCHUS OIBITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MacChl, CO3/JaHUE
MoJiesieil MoJIeKy 1 (IapOCTEePIKHEBBIX )

Baxneriiye npeIcTaBuTeIn HEOPraHMYEeCKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3jaeMeHT U pocToe
BemecTBo. HaxoxaeHue Kuciopoaa B mpupojae, Gpusnueckue U XMMUYECKHUe
cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kucimopona. CrocoObl
NOJYy4YeHUs KHUCIOpoAa B J1abopaTopuu M NpOMbINUIeHHOCTH. Kpyrosopor
Kucaopojia B mpupojie. O30H — aju1oTporHas Mo uKalus KUCIopoia

2.2

TeroBoil 3dexT XumMudeckol peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE
BO3/1yXa, YCWIEHUE MapHUKOBOro 3¢ (eKTa, pa3pyleHHe 030HOBOTO CIIOS




2.3

Bomopon — anemenT u npocroe BemecTBo. HaxoxaeHue Bogopoaa B NpUpo/Ie,
busnyeckue M XUMHYECKHE CBOWMCTBA, INMPUMEHEHHE, CIIOCOOBI IOTy4YCHHUSI.
Kucnore! 1 conn

2.4

MonsipHblii 00bEM ra3oB. Pacu€Tel Mo XUMHYECKUM YPaBHEHUSIM

2.5

2.6

®usnyeckue CcBoicTBa BoAbl. Boma kak pacrtBoputenb. PacTBOpHI.
HacpliienHble 1 HEHACBILLEHHBIE PACTBOPBI. PACTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 1oyl BemecTBa B pacTBope. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B IpUPOJE U B KU3HU yenoBeka. Kpyrosopot
BOJbl B IMpUPOJE. 3arpsi3HEHHE MPUPOAHBIX BOJ. OXpaHa M OYHUCTKA
IIPUPOJIHBIX BOJ

Knaccudukanuss neoprannueckux coeauHenuid. Oxcuabl. Knaccudukanuys
OKCHJIOB: coJiecoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHbIE) U
HecoseoOpazyomue. Homenknarypa okcunoB. @u3zndeckue U XUMHUYECKUE
CBOMCTBA OKCHIOB. [losryuenue okcuaoB

2.7

OcHoBanus. Krnaccuduxanuss OCHOBaHMN: MIENOYM U HEPACTBOPUMBIE
ocHoBaHMs1. HomeHkaTypa ocHoBaHui. @u3nveckue U XUMHYECKHE CBOMCTBA
ocHoBaHui. [loiryuenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudpukanusa kucnor. Homenkiarypa kucinort. Ousznueckue u
XUMHUYECKHE CcBoiicTBa KuciaoT. Psan aktuBHocTth MetaiuioB H.H. Bekerosa.
[ToryyeHue KucIoT

Comu. Homenknatypa coseil. @U3nyecKkre U XMMUYECKHUE CBOMCTBA COJIEH.
[TonyueHnue cosen

2.10

I'enermueckas cBI3b MCXKAY KilaCCaMM HCOPraHUICCKUX COGI[I/IHGHI/Iﬁ

2.11

XWMHUYECKUN SKCIIEPUMEHT: KAYECTBEHHOE OINPEIECICHUE COIACPIKAHMS
KHCTIOpOJia B BO3JyXe, MONyuyeHue, coOupaHue, pacro3HaBaHUE U M3yUEHUE
CBOMCTB KHCJIOpOAA, HA0JII0/IEHNE B3aUMOIEUCTBUS BELLIECTB C KUCIOPOAOM U
YCIIOBUSI BOSHUKHOBEHHMSI U MIPEKpaIlleHusl TOpeHus (Iokapa), 03HAKOMIIEHUE C
oOpasiiaMu OKCHIOB M OINKCAaHUE HX CBOWCTB, TOJIyYCHHE, COOUpaHHE,
pacro3HaBaHHe M W3Y4YEHHE CBOWCTB BOJOpOJa (FOpEHHE), B3aUMOICHCTBUE
BOJZIOpO/A C OKCHIIOM meu(ll) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMaTEpHAaiOB), HAOMIOIEHHE O0pa3IoB BEIIECTB KOJUYECTBOM | MOIb,
UCCIIEJOBAaHHE OCOOEHHOCTEH  pacTBOpPEHHMsS] BELIECTB C  Pa3IWYHOU
pPacTBOPUMOCTBIO, MPUTOTOBIIEHHE PACTBOPOB C ONPEAEIEHHON MaccCOBOM
JIOJIE  pacTBOPEHHOTO BEIIECTBA, B3aUMOIECHCTBUE BOABI C METAJJIAMHU
(HaTpueM U KaiubliieM) (BO3MOXKHO UCIOJIB30BaHUE BHIEOMATEPHAIIOB),
OIpezieNieHue PacTBOPOB KHUCJIOT M MIENOYed € MOMOUIbI0 HHAUKATOPOB,
UCCIIEIOBaHNE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IEHUE H3MEHEHHs OKpPAacKW HHJMKATOPOB B PACTBOPAX KHUCIOT U
nienouel, n3ydenue B3aumozeicteus okcuna meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIOT C MeTaJUlaMM, peakUuil HeWTpanu3aluu, IOoJIyYeHHe
HEpPacCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOIO MeETajula JPYruM U3
pacTBoOpa COJIM, PEIICHUE YKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxHenme
KJIACChl HEOPTraHMYECKUX COECTMHEHUIN)

Ilepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIC PEAKITUU

3.1

HepBBIe IIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XUMHYECKHX dJieMeHTOB. IlomHsaTme o
I'pyininax CXOJAHBIX 3JIEMCHTOB (H.ICJ'IO‘{HBIG 1 MCJIOYHO3EMEIBHBIC MCTAJIJIBI,




3.2

3.3

TaJIOTeHbI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyloT amM(pOTepHBIC
OKCH/IbI U TUIPOKCHIBI

ITepuognuecknii 3akoH. llepuoanueckas cucTeMa XUMHUYECKMX DJIEMEHTOB
AWM. MengeneeBa. KopoTkomepuoanas © UIMHHONEPUOAHAS  (OPMBI
[lepuonuueckoit cucrembl xumuueckux odiementoB J[.M. Menpaeneena.
Ilepuonsl u rpynnbl. @U3MYECKUI CMBICI HOPSAKOBOIO HOMEpa, HOMEPOB
IIEpPUOJA U IPYNIIBI DJIEMEHTA

Ctpoenune atomoB. CocTaB aTOMHBIX saep. M3oromnbl. DnekTponsl. CTpoeHue
AJIGKTPOHHBIX 000JOYEK AaTroMOB TMepBbIX 20 XUMHUYECKUX JJIEMEHTOB
ITepuoanueckoii cucremsl JI.1. MenzaeneeBa. XapakTepucTUKa XUMUUECKOTO
AJIEMEHTA MO ero noyioxkeHuto B [lepuoanueckoni cucreme .M. MenaeneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHUsI pajnyca aTOMOB XHMHUYECKUX JJIEMEHTOB,
METAJIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TpynmnaM M IEpUOJIaM.
3nauenue Ilepuoanueckoro 3akona u Ilepuoguueckoi cUCTEMbl XMMHUECKHUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku U npaktuku. .M. Mennenee — yu€Hblii U
rpak1aHuH

3.5

3.6

3.7

9 KJIACC

Kon
1

11

1.2

13

14

Xumuueckasi cBs3b. KoBajeHTHass (MOJsipHAss W HEMOJSIpHAsi) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIHLHEIC pCeaKkuunu. HpOHGCCI)I
OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUN HKCHEPUMEHT: M3y4deHHe oOpas3loB BELIECTB METaIOB U
HEMETAJUIOB, B3aMMOJECHCTBHE TMIPOKCUAA IIUHKA C PacTBOPaMU KHUCIOT U
LICJI0YEH, IIPOBEIECHUE OIBITOB, WILIIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTENIbHBIX pEaKLUi (TOpEeHUE, peakliuu pas3yioKeHUs, COETUHEHMS])

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
BemecTBo u xumnueckas peakuus. [loBropenue

[lepnonnueckuii 3akoH. lleproanueckas cucTeMa XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBbIX TPEX MNEPHOJOB, KallUs, KaldblUsi U HX
COCIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit
CHUCTEME U CTPOECHUEM UX aTOMOB

CtpoeHue BelecTBa: BHUABl XUMUYECKON CBSA3U. THIBI KPUCTATTMYECKUX
pPEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAILUIMYECKON
peméTkn M BHUJIa XUMHUYECKOW cBsi3u. Kiaccuukamus u HOMEHKIATypa
HEOPraHWYECKUX BEHIECTB (MEXIyHapoAHas U TpUBUAIbHas). XHUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSUIMXCS K Pa3JIMYHBIM KJacCaM HEOPraHWYECKUX
COEIMHEHU I, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB

Knaccugukarus XMMUYeCKUX peaklui Mo pa3iIuyHbIM MpHU3HAKaM (110 YUCITy
U COCTaBy yYacCTBYIOIIMX B peaklMU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, mo
U3MEHEHMIO CTENeHEeH OKHMCICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
0 Y4YaCTHIO KaTajgu3aTopa). OK30- M JHIOTEPMUYECKHE pPEaKIH,
TEPMOXUMHUUYECKUE YpaBHEHU. [IOHATHE O CKOPOCTH XUMUYECKOU PEaKLIUU

[Toustue 06 06paTI/IMBIX n HeO6paTI/IMLIX XUMHUYCCKUX PCAKIHUAX. IlonsTue o
TOMOI'CHHBIX M TCTCPOTICHHBIX PCAKIHAX. IlomsaTne © XUMHYECKOM




1.5

paBHOBecHH. (DAKTOPBI, BIMAIONIME HAa CKOPOCTb XUMUYECKOW pEaKLHMU U
HOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI

OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC ~ PEAKIMU,  DJICKTPOHHBIA  OajaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIbHONW — peakiuu. CocTaBlieHHE YpaBHEHUUH
OKHCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMid C HCIOJIb30BAaHUEM METOoa
AJIEKTPOHHOTO OaslaHca

1.6

Teopus 3NEKTPONIUTUYECKON AUCCOLMALMU. DIIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Karnonsl, aHnoHBl. MeXaHN3M JUCCOLMALUH BEILECTB C Pa3IMYHBIMU BUIaMU
XUMHYecKoH cBsi3u. CrerneHb auccounanyy. CHIbHBIC U CI1a0bIe AJIEKTPOIHTHL.
Peakiun noHHoro oOMeHa. Y ca0BUs POTEKAaHUS PEaKIMi HOHHOro oOMeHa,
IIOJIHBIE U COKpAalllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KHCIOT,
OCHOBaHMH W COJIEl B CBETE MPEACTABICHUN 00 DIICKTPOIUTHUYCCKOM
nuccouuanuu. KauectBeHHble peakiny Ha HOHBL. [loHsTHE O rpoau3e comneit

1.7

XHUMHUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPUCTALIMYECKHUX
pELETOK HEeOPraHMYECKUX BEIIECTB — METAIOB U HeMeTaJuloB (rpadura u
ayMasa), CIOXHBIX BEIIECTB (XJIOpHUJA HATPHUs); UCCIEIOBAHUE 3aBUCUMOCTU
CKOPOCTH XMMMYECKOW pEaKIMM OT BO3IACHCTBUS DPA3IMYHBIX (PAKTOPOB;
UCCJIEIOBAHUE  JIEKTPOIPOBOJHOCTH  pPacTBOPOB  BELIECTB,  Ipolecca
JUCCOLMALMU  KHUCJIOT, WIeJo4ed M cojeil (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUAJIOB); IPOBEJIEHUE ONBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHUs peaKklMii HOHHOTO 0OMeHa (00pa3oBaHKe OCaJIKa, BbIJICJICHUE ra3a,
o0pa3oBaHHE BOJIbl); ONBITOB, WIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX pPeakLuil (ropeHne, peakliuu pa3IokKeH!s, COSJUHEHNU);
pacrio3HaBaHUE HEOPraHWYECKUX BEIIECTB C IOMOLIBI0 KadeCTBEHHBIX
peaKuuil Ha HOHBI; PELIEHUE SKCIIEPUMEHTAJIBHBIX 33]1a4

Hemeramns u nx COCAMHCHUA

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTernmeHu okucienus. CTpoeHue u (uU3MUecKHe CBOICTBa
MPOCTHIX BEMIECTB — TAJION€HOB. XUMUYECKUE CBOWCTBA HA MPUMEPE XJIOpa
(B3auMoJIeliCTBHE C MeTalllaMi, HEMETAIaMH, IIeI09aMH). XJIOPOBOJOPO/I.
ConsiHasg  KHUCIIOTa, XUMHUYECKHE CBOMCTBA, TOJyYEeHHE, IPUMEHEHUE.
[elictBue xJiopa M XJOPOBOJOPOJA HA OPraHU3M 4YeJoBeKa. Baxueliue
XJIOPUJIBI U KX HAXO0XKJICHUE B MPUPOIE

2.2

2.3

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTepHbIe cTeNeHH OKUcaeHus. CTpoeHue U pU3nUecKue CBOMCTBa
IPOCTBIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHBIE MOJIU(UKALNN
KHCIIOpOJia U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO, CTPOCHHUE,
¢usnueckue U XuUMHuYeckue cBoicTBa. OKCHIBI cepbl Kak IpeICTaBUTENN
KHCJIOTHBIX OKCHIOB. CepHast KUCIIOTa, PU3MUECKUE U XMMHUYECKHE CBOWCTBA
(o0mue kak mpeacTaBUTEINS Kilacca KUCIOT U crenuduueckue). XuMUYECKHe
peaKIMy, JeXalue B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOJIy4eHUs! CepHOU
kucioTel. [Ipumenenne. Conu CEpHOW KHUCIOTHI, KaUECTBEHHAsI pPeaklHs Ha
cynbdar-uoH. Haxoxenue cepsl 1 €€ COETUHEHUN B pUpoje. XUMUYECKOe
3arpsi3HEHNE OKPY’Kaloled Cpeibl COEIMHEHUSMU CepbI (KUCIOTHBIE AOMXKIM,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €0 MPEI0TBPAIIECHUS

OO6mast xapakTepucTuka s1eMeHToB VA-rpynmbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIeHUs. A30T, pPacIpoCTpaHEHHE B
npupoze, pusnueckue 1 XuMuieckue cBoiictsa. KpyroBopot azora B mpupoe.
AMMHak, ero ¢u3MyecKkue U XHUMHUYECKHE CBOMCTBA, MOJy4YeHHE U




npuMeHeHre. Conau aMMOHUS, WX (U3MYECKHMEe UM XUMHUYECKHE CBOICTBa,
npuMeHeHne. KauecTBeHHas peakius Ha HOHbI aMMOHUS. A30THas KMCIIOTA, €€
noJy4yeHue, pU3nuecKkue 1 XMMUIECKre CBOMCTBA (00IIMe KaK MpeACTaBUTEN]
Kjacca KHCIOT M crnenuduueckue). Vcnonab3oBaHue HUTPATOB M COJeH
aMMOHHS B KaueCTBE MUHEPAIbHBIX yJ0OpeHUH. XUMHUECKOE 3arps3HEHUE
OKpY’Karollel cpeibl COeTUHEHUAMH a30Ta (KUCJIOTHbIE JOXK/H, 3arpsA3HEHUe
BO3/yXa, I04YBbI U BOJJIOEMOB)

2.4

2.5

2.6

docdop, anorponHsie MoguduKkanyu Gochopa, Gu3NIECKHe U XUMHUIECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas kucimora, (uMYecKue u
XUMHUYECKHE CBOWMCTBA, moiydyeHue. McnompzoBanue (ochaTroB B KadecTBe
MUHEPAIBHBIX YI00pEHUH

O6mas xapaktepuctuka 371eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENEHM OKHUCICHHA. YTIEpOHd, aJJIOTPOIHbBIE
MoauduKayy, pacnpocTpaHeHHE B Ipupone, GU3NYECKUe U XHUMHUYECKUE
cBoiicTBa. Ancopouus. KpyroBopot yriepoaa B mpupoae. OKcuabl yriepoaa,
ux (pu3nyueckre U XMMUYECKHEe CBOMCTBA, JIEHCTBUE HA YKUBBIE OPTaHU3MBI,
MOJTyYeHUE W IPUMEHEHHE. DKOJIOTUYECKUE MPOOIIEMBI, CBSI3aHHBIC C OKCUIOM
yraepoaa(lV); rumore3a rio6anbHOr0 MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa W e€ cond, UX (PU3MYEeCKHe W XHUMHUYCCKHE
CBOIICTBa, Moy4yeHue u npuMeHeHue. KayecTBeHHas peakuus Ha KapOOHAT-
noHbI. Vcronb3oBaHne KapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIUICHHOCTH U
CEJIbCKOM XO03sIiicTBE

[TepBoHavaIbHBIC MOHATHSA 00 OPraHMYECKUX BEHISCTBAX KaK O COCAMHCHUSIX
yriepona (MeTaH, STaH, 3TWIEH, alleTHICH, 3TaHOJ, TJIHUIEPHUH, YKCyCHas
kuciioTa). X coctaB m xumuyeckoe crpoeHue. IloHsATHE O OMOJOTHYECKH
BAXXHBIX BC€HICCTBAX: )I(I/Ian, 6GJIK3.X, erIGBOI[aX — N HUX pOJII/I B JKHW3HU
yernoBeka. MarepuanbHOe €IUHCTBO OPraHUYECKUMX W HEOPraHUYECKUX
COeTMHEHNN

2.7

2.8

Kpemuuii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, IMOJNy4Y€HHUE U
npumenenue. CoeMHEHUsT KpeMHUsl B mpuponae. O0mue mpeacraBieHust 00
okcuze kpemHus(1V) u kpemaueBoit kucinote. CUIHKATBI, UX UCIIOJIB30BaHUE
B OBITYy, MEIWIMHE, TPOMBINIUICHHOCTH. BakHEWIe CTpOouTeIhbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, I[eMEeHT, OeToH, kene300eToH. [Ipobrmemsr
0€30IMacHOTO WCIOIB30BaHUS CTPOHMTEIHHBIX MAaTEPUANIOB B ITOBCEIHEBHOMN
KU3HU

XUMHUYECKUH SKCIEPUMEHT: U3yueHHe 00pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIM Ha XJIOPUI-
HMOHBI U HaONIOJeHHE MNPU3HAKOB MX NPOTEKAHUS; OMBITHI, OTpakaroliue
buznyecKrue U XMMUYECKUE CBOMCTBA FAJION€HOB U UX COeTMHEHUH (BO3ZMOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ O0Opa3lamMy XJIOPHI0B
(ramoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJIB30BAHUE BHJIEOMATEpUANIOB); HAOIIOJCHUE Tpoliecca
o0OyrauBaHus caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI,
U3yueHHe XUMHYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOII0JeHHe Npu3HaKa eé
POTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, (pocdopa u ux
coeIuHEHUN (BO3MOXXHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opa3zlaMu
a30THBIX U (ocOpPHBIX yA0OpEHMIA; OTydeHne, COOMpaHue, paclo3HaBaHue
U U3y4YEHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX PEaKIUil Ha MOH
aMMOHUSIT W ¢ochaT-MOH U U3yueHHE MPHU3HAKOB MX MPOTEKaHHUS,




B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHAIIOB); M3YyYEHHME MOJENEeH KpUCTAUINYECKUX
pemérok anMmasa, rpadura, ¢QynaepeHa; O03HAKOMIICHHE C IPOLECCOM
ajicopOLMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
NPOTHBOra3a; MOJyuyeHHe, coOMpaHue, pacrlo3HaBaHHE U M3YYCHHE CBOMWCTB
YIJIEKUCIOro Ta3a; INpOBEIeHHE KadeCTBEHHBIX pEakUMid Ha KapOoHaT- U
CUJIMKAT-HOHBl M M3y4YCHHUE IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHUE C
IPOAYKLMEN CUIMKATHOW IMPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o Teme « BaxkHeire HeMeTallIbl U UX COCIUHEHUS

Mertamisl 1 ux COCAUHCHUA

3.1

OO0m1as XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJIOB Ha OCHOBAaHUU
ux nojoxeHus B Ilepumomnueckol cucteMe XuMUYecKux 3yemeHToB JI.M.
MenneneeBa u ctpoenus aromoB. CTpoeHrne MeTaiioB. Merayuinueckasi CBA3b
U METaUIMYecKasl KPUCTAUIMYECKas peIIETKa. JIEKTPOXUMHYECKUM Ppsif
HaIPsHKEHUN METaJIOB

3.2

3.3

duznyuecKkue U XMMUIECKHe CBOHCTBA MeTa/UT0B. O0IIKe Crioco0bI MOTyYeHUs
MmeTasuioB. [ToHsATHE O KOPPO3HH METAIOB, OCHOBHBIE CLIOCOOBI 3aIIIUThI UX OT
koppo3uu. CruiaBbl (CTaib, YyryH, JIOPAJIOMUHUN, OpOH3a) U UX IPUMEHEHNE
B OBITY M IIPOMBILIIEHHOCTH

[Ilenounsle MeTaybl: nosiokeHue B [leproguueckoil cucteMe XUMHUYECKHX
anemenToB JI.. MenaeneeBa; CTpoeHUE UX aTOMOB; HAXOXIEHUE B IPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U THIPOKCUIBI HaTpus U Kanus. [IpyMeHeHHe ILEeNOYHBIX MEeTaUIOB M MX
COCIMHEHUN

3.4

[[lenoyno3eMeNnbHbIE METAJIBI MarHuii W KaJbIIMM: TIOJIOKEHHE B
[lepuoauueckoit cucrteMe xumuueckux »dyemeHToB .M. Mengeneesa;
CTPOEHUE WX aTOMOB; HaXOXKJICHUE B MpUpoje. PUZNYECKHE U XUMHYECKUE
CBOMCTBA MarHusl W Kaiublius. BakHelne coeluHEeHHs Kalblus (OKCH],
TUAPOKCHU, coiin). ZKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMmuHuit: nonoxenne B lleproanyeckoil cUCTeMe XUMHUYECKUX AJIEMEHTOB
.. Menneneesa; CTpoeHUE aTOMa; HAXOXKJEHUE B npuponae. Pusznueckue u
XUMHUYECKUE CBOWCTBA aIIOMHHMA. AMQOTEpHbIE CBOWCTBA OKCHAA W
TUAPOKCH/IA AITFOMUHUS

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMeHToB J[. 1.
MengeneeBa; CTpOEHUE aroma; HaxoxaeHue B mnpupoje. dusznueckne u
XUMHUYECKHE CBOMCTBa skerne3a. OKCuabl, TUAPOKCUABI U comiu keneza(ll) u
xenesa(lll), ux cocras, cBoiicTBa U MoJTy4yeHHE

3.7

XUMHUYECKUH HKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iaMi METAJIOB U CILIABOB,
X (U3NYECKUMH CBOWCTBAMH; M3YUYCHHE PE3YJbTaTOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCIIOJTh30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUS OKCHJAa KalbllUd W HATPUS C BOAOH (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB); UCCIICOBAHHE CBOMCTB JKECTKOW BOJIBI;
mpolecca TOpPEeHHsI JKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BaHUE
BHJICOMATEPHAJIOB); PU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEAKITHI Ha HOHBI
(Maraus, Kanmbius, amomuHus, nuHka, xenesa(ll) u xenesa(lll), mexu(ll);
HAOJTI0/ICHUE W OTIMCAHHE TIPOIECCOB OKPAIIMBAHUS TUTAMEHA NOHAMH HATPHS,
Kamuss W Kanblus  (BO3MOXKHO — HCIOJB30BaHUE  BHUAEOMATEPUATIOB);
UCCIICIOBaHHE aM(POTEPHBIX CBOMCTB THJIPOKCHJIA ATIOMUHUS M THIPOKCH]IA




4.1

LIMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Baxkneiline meTamibl
U UX COCTMHEHUS

XUMHUS U OKpYyXKarolias cpena

HoBrsie maTepuanbl 1 TexHojoruu. BemectBa u Marepualibl B MOBCEAHEBHON
YKU3HU YeJloBeKa. XUMUs U 3/J0poBbe. bezonacHoe UCoab30BaHUE BELIECTB U
XUMHUYECKHX peakiuii B ObITy. IlepBas momoiis nNpu XUMHYECKUX OXKOTax U
OTPABJICHUSIX

4.2

4.3

OCHOBBI ~ 3KOJOIMYECKOH  IPaMOTHOCTU.  XHMHYECKOE  3arpsi3HEHHE
okpyxarormieit cpeast ITJIK. Posib XumMuu B perieHuu 3K0JIOTHYECKUX ITPOoOIeM.
[IpupoaHble MCTOYHUKU YTIIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTH),
MPOIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBIIIEHHOCTH
XUMHUYECKUH SKCTIEPUMEHT: U3y4eHHe 00pa3lioB MaTepHalioB (CTEKJIO, CIIJIaBbI
METAJIJIOB, [TOJINMEPHbBIE MAaTEPUAJIbI)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TIO03HABAEMOCTH SIBIICHUH MpPUPOJBI, MOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH KaKk 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIEH KyJIbTYphl M INPaKTUYECKOU
JEeSATEIbHOCTH 4YEJIOBEKAa B YCIOBHMSX COBPEMEHHOI'O OOIIECTBA;
ITIOHUMAaHNE MECTa XUMHUU CPEIU IPYTUX €CTECTBEHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IMO3HAHHKA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKHUX MCETOAAX MCCICAOBAHUS BCHICCTB W HU3YUYCHHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHHUC HCIOJB30BATH MOACIMU  JJIA
00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATBHON NESTEIBHOCTH, CBI3aHHBIX C XHMHUCH
U COBPEMCHHBIMH TEXHOJOTHSIMHU, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
XUMHUYECKOW HAYKH, YTO IO3BOJUT OOYYArOIIMMCS PAacCMaTPHUBAThH
XUMHIO Kak cdepy cBoell Oynymedt mpodeccnoHanbHOM
NESTCIIbHOCTH W CHeNIaTh OCO3HAHHBIA BBIOOp XUMHUHU Kak
npopWILHOTO TpeaMeTa NpU TEepexoje Ha YPOBEHb CPEIHEro
ob1rero oopa3oBaHus

2.1

Biiagenne cucreMod XMMUYECKHX 3HAHMM M YMEHHME IPUMEHSATH
CUCTEMY XMMHMUYECKUX 3HAHUI, KOTOpasl BKIIIOYAET:

BOXHEHUIINE XUMUYECKUE IOHATHS: XUMHUYECKUU DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEILIECTBO, OJHOPOAHASA U
HEOJHOPOJHAsA CMECb, OTHOCHUTEJBbHBIE ATOMHAasi U MOJIEKYJISIpHAs
MAaccChl, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBINA
00bEM, OKCUJ, KHCIOTa, OCHOBaHUE, COJb (CPeAHss), XUMHYECKas
peaxkuus, peaklUH COCIUMHEHUsS, PEaKUHUU PAJIOKECHHs, PEAKIUU
3aMelleHUs], PeaKM OOMeHa, TEIUIOBOM 3(QeKT peakiyu, 9K30- U
SHJAOTEPMHUYECKHE PEAKIMH, PACTBOP, MACCOBAas JOJISI XMMHYECKOIO
JJIEMEHTa B  COEAUHEHMHM, MaccoBas [JOJ1 M  IPOLCHTHas
KOHIIEHTPALKs BEIIECTBA B PACTBOPE, SIAPO aTOMA, HJIEKTPOHHBIN CIION
aToma, aToOMHas OpOuTajb, PagMyC aToMa, BAJEHTHOCTb, CTENEHb
OKHCJICHHsI, XUMUYECKas CBS3b, AEKTPOOTPULATENBHOCTb, MOJSPHAS
U HENOJSApHAs KOBAJICHTHAs CBA3b, MOHHAs CBs3b, METAIUIMYECKAs
CBSI3b, KpUCTAJUINYECKAS pelI€TKa (AaTOMHAs1, HOHHAsI, METaJlJINUecKas,
MOJIEKYJISIPHAs), MOH, KaTUOH, aHUOH, DJIEKTPOJIUT U HEAIEKTPOJIUT,
ANEKTPOJIUTUYECKAs] AUCCOLMALUS, PpEeaklUd HMOHHOIo OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKLUUU,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHUYECKOE pPaBHOBECHE, OOpaTHMble MW HEOOpaTUMbIE DPEaKIHUH,
CKOPOCTb XUMHU4YECKOW peakuuu, karanmszarop, IIJK, koppozus
METAJLJIOB, CILIABBI




2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHMSI MacChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOTaJIpo

2.3

3.1

TEOPUM  XUMHUH:  ATOMHO-MOJIEKYJISIpDHAs  TEOpHs,  TEOpHs
IIEKTPOJINTUYECKON JUCCOLMALUU

BJ'IaI[CHI/Ie OCHOBaMH XHMHYECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

yYMEHHE TPaBWIBHO HCIOJb30BaTh M3YYCHHBIC BEIIECTBA |
MaTtepuaibl (B TOM YHUCIIE MUHEpalbHbIE yIOOpEHHUs, METaUlbl U
CIUIaBbl, TPOIAYKTHl IEPEepadOTKH MPUPOMHBIX  HCTOYHHUKOB
YIIAEBOAOPOAOB (YIJIsA, IPUPOIHOTO ra3a, HepTH) B OBITY, CETHCKOM
XO34HCTBE, Ha IPOU3BOJCTBE M IOHMMAaHUE 3HAYEHHS HKHUPOB,
OenkoB, YII€BOAOB M  OpraHM3Ma  4eJIOBEKa;  yMEHUE
IPOTHO3UPOBATH BIMSHUE BEIIECTB M XMMHUYECKUX IPOIECCOB Ha
OpraHMU3M YeJIOBEKa U OKPY KAIOIIYIO IPUPOAHYIO Cpeay

3.2

3.3

yMEHHE HUHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSIMHU JIPYTUX
y4eOHBIX MPEIMETOB
HAJIMYHUE OTBITa PAOOTHI C PA3IMYHBIMA HCTOYHUKAMH HH(OPMAITHH

[0 XUMHUU (Hay4Has M HAy4YHO-TIONYJISIpHas JIUTepaTypa, CIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OLIEHUBATh WH(OpPMAIMIO O BEIIECTBAX, MX
NpEeBpallCHUsIX M MPAKTHUYECKOM TMPUMEHEHHMH UM yMEHHE
MCII0JIb30BaTh €€ JUIsl pelleHUs yueOHO-1103HaBaTEeNIbHbIX 3a/1a4

Bilagenne ocHOBaMHM IOHATUHHOIO ammapara U CHUMBOJUYECKOTO
A3bIKa XUMHHU 711 COCTaBIIEHUSI (OPMYJT HEOPraHUYECKHUX BEIECTB,
YpPaBHEHUN XHUMHUYECKMX pPEaKLHUil; OCHOBAMU XHMHUYECKOU
HoMeHKJIaTypsl (IUPAC u TpuBHanbHoi)

YMeHue 00bSACHATH CBS3b MOJOKEHUs neMeHTa B [lepuonnyeckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB U 3apsja sapa, oblee Yucio
AIIEKTPOHOB), paclpeAeeHUEM HIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOOB, KATTUS U KAJIbIIHS

[IpeacraBnenre 0  MEPUOAMYECKOW  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paJinyc aToma, AJIeKTPOOTPUIATEIbHOCTD),
MPOCTBIX M CIIOKHBIX BEIIECTB OT IOJIOKEHUS DJIEMEHTOB B
[lepuonnueckoii cucreme (B MajblXx TMEPUOJAX U TJIABHBIX
MOJATPYNIax) v 3JEKTPOHHOTO CTPOEHHUS aTOMa

YMeHnue kinaccupuuupoBarh:

7.1

XUMHUYECKHUEC DJICMECHTHI

7.2

HCOPTaHNYCCKUEC BCIICCTBA

7.3

XUMHUYCCKUEC PCAKIIUHA

YMeHue onpeaensrs:

8.1

BAJICHTHOCTb U CTCIICHb OKHUCJIICHUA XUMHWYCCKUX 3JICMCHTOB, 3aps/]g
HOHa

8.2

8.3
8.4

BHUJl XUMHYECKOM CBA3M M THUI KPUCTAJUIMYECKOW CTPYKTYphl B
COCIMHEHUAX

XapaKTep CpCabl B BOAHLIX PACTBOPAX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)
OKHCIINTCIIb U BOCCTAHOBHUTCIb




YMeHue xapakTepu3oBaTh (U3NYecKre U XUMHUECKUE CBOMCTRA!

IPOCTBIX BemlecTB (KUCIOPOA, O30H, BOJIOPOA, rpadur, anMas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUN, KaIHMA, MarHHM,
KaJIBLIMM, aTFOMUHUM, JKEJIe30)
CJIIOXKHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PAacTBOPOB (BOa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOJA, OKCHABI M T'HAPOKCHJbI
92 metaiioB |-l1A rpynn, amtomunus, meau (1), nunka, xxenesa (11 u
I11), okcuasl yrinepoxaa (Il u IV), kpemuns (1V), azora u pocdopa (111
u V), cepol (IV u VI), cepuucras, cepHas, a3oTucTas, a30THasd,
dbocdopHas, yrojbHas, KpeMHHEBasI KHCJIOTA U UX COJIH )
IPOrHO3UPOBaTh W  XapaKTepU30BaTh CBOMCTBAa BEUIECTB B
9.3 3aBHCHMOCTH OT UX COCTaBa H CTPOCHHS, IPUMCHCHHE BELICCTB B
3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTb IPOTEKAHUSI
XUMHUYECKHUX TIPEBPAIICHHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHue COCTaBIsATh MOJICKYJIIPHBIC U MOHHBIC YPABHCHHS PEaKInH,
B TOM YHCIIE!
10.1 peakiii HFOHHOTO 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaAKIUI
103 WUTIOCTPUPYIONINX XHMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
(TpyIi) HEOPraHUYEeCKUX BEIIECTB
10.4 MOJITBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU
11 YMeHre BBIYMCIATH (IIPOBOJUTH PACUYETHI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIICCTB,
MacCCOBYIO JIOJIF0O XMMHUYECKOT'0 3JIEMEHTA B COSMHEHHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSAM XHMHUYECKUX PEAKIUH U HAXOAUTh KOJIUYECTBO
BEIeCTBa, 00BEM M MacCy peareHTOB WIIH MPOTYKTOB PEaKIIUU
12 Branenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOIIOAEeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUCHUH BEIIECTB
U XUMHYCCKHUX SIBJICHUH; yMeHHE C(HOpMYIHpOBATH MPOOJIEMYy H
MPEJIOKUTH MMYTH €€ PEIICHUs
122 06e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
MOCYI0N U J1abopaTOPHBIM 000PYAOBaHUEM
MpaBUJIaMU 0e30MacHOro oOpareHus c BEIIECTBaMH,
HCIIOJIb3YEMBIMH B ITOBCEAHCBHOW JKH3HH, IPABHIIAMU TTOBEACHHS B
123 HeNsiX cOepekeHHs 30POBbSI U OKPYIKAIOUIEH MPUPOTHON CPEIIbI;
MMOHMMaHHe BpeJia (OIMMaCHOCTH) BO3JICHCTBHS HA JKUBBIC OpPTraHU3MBbI
onpeaenEHHBIX BEIIIECTB, croco6oB YMEHBIIICHUS u
MIPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBHS
13 Hannaue mpakTHYeCKUX HAaBBIKOB TUTAHUPOBAHUS W OCYIIECTBICHHUS
CIEeYIOIIMX XUMUYECKUX IKCTIEPUMEHTOB:
M3y4eHHEe W  OmucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
13.1 03HAKOMJICHHE ¢ PU3UICCKIMH U XHMHUECKAMU SIBIICHUSMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKY MTPOTEKAHUS XUMHUECKUX peaKiui
13.2 U3Yy4YEeHHE CIIOCOOOB pa3/ieNieHusl CMecei




13.3

13.4

MOJIy4YEHUE KHUCIOpOJa M M3Y4YEHHE €ro CBOMCTB; IOJy4Y€HUE
BOJIOPO/Ia ¥ U3YUYEHHUE €r0 CBOWCTB; MOJTYyUYEHHE YIIIEKUCIIOrOo Ta3a 1
M3yUYEHUE €ro CBOMCTB; IMOJyYECHHE aMMHaKa MU H3Y4YEHHE €ro
CBOMCTB

MIPUTOTOBJICHUE PACTBOPOB C OMNpeneIEHHOW MaccOBOM JoJjei
pPacTBOPEHHOTIO BEILIECTBA

135

MIPUMEHEHUE WHIUKATOPOB (;makmyca, METHUJIOpaHKa u
dbeHondTanenHa) s ONpeaeseHUs XapakTepa Cpebl B pacTBOpax
KHUCJIOT U LIeJI0oYei

13.6

WCCIIC/IOBAHME M OMNKMCAHUE CBOWCTB HEOPraHMYECKUX BEILECTB
Pa3IUYHBIX KJIACCOB; U3YYEHUE B3aUMOJICUCTBHSI KUCIIOT C METaJNIaMH,
OKCHJIaMH  METAJUIOB,  pPacTBOPUMBIMH U HEPaCTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; TOJYYEHHE HEpacTBOPHUMBIX OCHOBAaHMIA,
BBITECHEHHWE OJIHOTO MeETa/ula JpyruM H3 pacTBopa COJIH;
uccieqoBaHre aM(OTEPHBIX CBOWCTB THUAPOKCUIOB ATIOMHUHUS H
IIUHKA

13.7

pElIeHUE SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM: « OCHOBHBIE KJIACCHI
HEOPTraHUYECKNX COECIUHEHUIY; «DNEKTPOIUTUYECKAS
aucconuanusay; «BakHedInne HEMETaUIbl M HX COCIWHEHHSY,
«Baxuelnine MeTaIbl U UX COSTUHEHUI

13.8

14

141

14.2

XUMHUYECKHE  OKCIEPUMEHTHI,  WIUIIOCTPUPYIOIINEC  IPHU3HAKU
MPOTEKAHUS PEAKIMH HOHHOIO 0OMEHA; KAYeCTBEHHBIC PCaKIMU Ha
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HOHBI: XJIOPUA-, OpOMH/I-,
uonua-, cynbdar-, ¢ocdar-, xapOoHAT-, CHIUKAT-aHUOHBI,
THJIPOKCH/I-MOHBI, KATHOHBI AMMOHUSI, MarHUsl, KAJIBIUs, A TFOMUHUS,
)kenesa (2+) u xenesa (3+), menu (2+), IMHKA

YmeHnue:

MPEJCTaBISTh PE3yJIbTaThl OKCIepuMeHTa B (opme BBIBOJOB,
JIOKA3aTeNIbCTB, TPAPUKOB W TAOJIUI[ W BBISBIATH IMIHPUUCCKUE
3aKOHOMEPHOCTH

YCTaHABIMBAaTh  CBSI3M  MEXIYy  pealbHO  HAOIIOAaeMBIMU
XUMUYECKHMH SIBJICHUSMH ¥ TPOIECCAMH, TPOUCXOMISIIUMU B
MaKpo- 1 MUKPOMHPE, OOBSICHATh TPUYMHBI MHOTO00pa3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon
1
1.1

1.2

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA
[TepBoHaYAIIbHBIC XUMUYECKUE TTOHSATHUS
UucTteie BemecTBa 1 cMecH. CiocoObI paszielieHus: cMecei

ATOMBEI H MOJICKYIJIBI. Xumudaeckue 3neMeHThl. CHMBOJIBI  XMMHYSCKHX
OJICMCHTOB. HpOCTLIC 1 CJIOXKHBIC BCIICCTBA.

13

14

Xumuueckass ¢Gopmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX 3JIEMEHTOB.
CreneHb OKUCICHUA

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenbHAs aTOMHas Macca.
OTtHOCcHuTENnbHAS MOJICKYJIAApHAas Macca. MaccoBas J0JI XUMHYCCKOI'O DJICMCHTA
B COCAMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MomsipHas Mmacca. Momsipabiii 00bEM Ta30B.
B3aumocBsI3b KOIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ouznyeckue U XUMHUYECKUE SIBICHUS. XUMHUUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHMs MAcChl BEILIECTB. XUMHUECKHE YPABHEHHUS

2.1

2.2

[Iepnonnueckuit 3axkoH u Ilepronnueckas cucrtemMa XMMHYECKUX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHHre aTOMOB

[lepuonnueckuii 3akoH. Ilepuoanueckass cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.. Menneneesa. Ilepuoasl u rpymnmbl. OU3HMYECKUI CMBICI HTOPSAKOBOTO
HOMEpa, HOMEPOB MEePHOa U TPYIIIbI HJIEMEHTa

Crpoenune atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB MepBbIX 20 XHMHYECKHUX D3JIEMEHTOB
ITepnonnueckoii cucremsl .M. MeHnneneena

2.3

3aKOHOM€pHOCTI/I B U3MCHECHHUM CBOMCTB XMMHUYCCKHUX DJIEMCHTOB MEPBLIX Tpex
NepuoaoB, Kajus, KaJIbIUA (pazu/lyca ATOMOB, JJICKTPOOTPUIATCIBHOCTH,
MECTATIMYCCKUX HW HECMECTAIIIMYCCKHUX CBOfICTB) n #ux COGJII/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepHOHquCKOﬁ CHUCTEMEC U
CTPOCHUECM X aTOMOB

Ctpoenue BelecTBa

3.1

Xumuueckasi cBsizb. KoBaseHTHas (TMOJsipHAsE ¥ HEMOJISIPHAs)  CBSA3b.
DNeKTpOOTPULIATETbHOCTh ~ XUMHMUYECKUX  3JeMEeHTOB. VIOHHas  CBS3b.
Meramnuueckas CBSI3b

3.2

Tunbel KpUCTATUYECKUX pEHmETOK (aTOMHasl, HOHHAs, MeETajuInyecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTALINYECKOW PEIIETKH M BHIA
XUMHUYECKON CBI3U

Baxueiiiine OpCACTABUTCIIM HCOPIraHUYCCKHUX BCIICCTB. Hemerammsl 1 ux
COeIMHEHHS. MeTamibl U uX COCAMHCHU S

4.1

Knaccuukanuss u HOMEHKJIaTypa HEOPTaHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpazyromue: OCHOBHBIE, KHUCIIOTHBIE, aM(pOoTepHBIC) u
Hecosieo0pa3yronue; OCHOBaHHWN (IMIENTOYM W HEpPacTBOPUMBIE OCHOBaHUS),
KHUCJIOT (KUCIIOpOJIcoAepkKalie | OeCKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CpeIHUX U KUCIIBIX)

4.2

Ou3nyeckue M XUMHUYECKHE CBOMCTBA TMPOCTHIX BEHIECTB-HEMETAIIIOB:
BOJIOpO/a, XJI0pa, KHCI0pOoaa, cephl, a30Ta, hocdopa, yriiepoaa, KpeMHHS




4.3

®usznueckue U XMMHYECKUE CBOMCTBA IPOCTBIX BEILECTB-METAJUIOB: JIUTHS,
HATpPHs, KalIWsl, MarHAs M KaJIbLUs, aJIOMUHUSA, XKelle3a. DIEKTPOXUMUYECKUN
PsL HAIPSKEHUN METAJUIOB

4.4

4.5

4.6

du3nYecKue 1 XUMUIECKHE CBOMCTBA BOJOPOIHBIX COCTMHEHUN HEMETAJIOB:
XJIOPOBOJIOPO/a, CEPOBOAOPOIA, AMMHUAKA

du3ruecKue U XUMHUYCCKUE CBOMCTBA OKCHI0B HemeTawioB: cepol (I1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tony4denue
OKCHJIOB HEMETAJIIIOB

Xumuveckue cBorcTBa okcuaoB: metawioB IA-IIIA rpynn, muaka, meau(ll) u
xenesa(ll, 1). [TomyueHre OKCHIOB METAJIJIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHUH M aM()OTEPHBIX TUAPOKCUIOB (HA MPUMEpE
THAPOKCUIOB alllOMHUHHUA, Keje3a, UuHKa). [lomydeHue ocHOBaHUN U
aM(OTEPHBIX THAPOKCHUIOB

4.8

OO0mre XUMUYECKUE CBOMCTBA KHUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
CEPHHUCTOM, CepHOM, a30THOH, (HochOopHOH, KpeMHHUEBOM, yroiabHOU. OcoObIe
XUMHYECKHE CBONCTBA KOHIEHTPUPOBAHHON CEpHOM M a30THOW KHCIIOT.
[Tonyuyenue kucior

4.9

OOme XuMHUYeCcKre CBOMCTBA cpenHux coieil. [lomyuenne conei

4.10

411

[Tonyuenue, coOupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHAaKa,
YIJICKUCIIOTO T'a3a B JJAOOpaToOpHH

[Tonmyuyenne amMmMuaka, CEpHOUM M a30THOM KUCIIOT B IPOMBIILICHHOCTH. O01Iue
CIOCOOBI OJTYYCHHUS METAJIIOB

4.12

I'eneTmueckas CBA3b MCXKY KilaCcCaMU HCOPTraHUYCCKUX COCZII/IHGHI/Iﬁ

5.1

5.2

XUMHUYECKUE PEAKIUU

Krnaccudukanus XuMHYECKUX PEaKIUil 0 pa3TUYHbIM IPU3HAKAM: TI0 YHCTY U
COCTaBy YYacCTBYIOIIMX B PEaKIMH BEUIECTB, MO TEIIOBOMY 3 dexTy, 1o
W3MEHEHUIO CTENEHEW OKUCIIEHUSI XMMUYECKUX 3JIEMEHTOB

TennoBoil »pdexT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKUE YpaBHEHHUS.
DK30- U 3HJI0TepMUYECKUe peakunuu. TepMoXuMU4ecKre ypaBHEHHUSI

5.3

OKHCIUTEITEHOBOCCTAHOBUTEILHBIC pPCaKkum. OKHCIIUTEIN U BOCCTAHOBHTEIIN.
Hpoueccm OKHCJICHUA u BOCCTAHOBJICHHA. BHCKTpOHHLIﬁ OamaHc
OKHCIIUTEIILHOBOCCTAHOBUTEIILHOM peaKknu

5.4

5.5

Teopus >7eKTpOAUTHYECKON Arcconuanyu. KaTuoHbl, aHHOHBI. DJIEKTPOIUTHI
1 HeRNEeKTPoIuThl. CHibHBIE U clabble 2MeKTPOauThl. CTeneHb AUCCOIHAINU

Peakiiun noHHOrO oOMeHa. YCIoBHs NMPOTEKAHUs peakii HOHHOTO OOMEHa,
IIOJIHBIE Y COKPAIIEHHBIC HOHHBIE YPABHEHUS PEaKIIUN

6.1

6.2

6.3

XUMHS U OKpYyXkarollasl cpesia

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKHM3HU 4YeloBeKa. besomacHoe
HCIOJIb30BaHNE BEIIECTB M XUMHYECKHX peaklUil B J1abopaTOpuUu U OBITY.
IIepBas moMoIb IPU XUMUYECKHUX 0KOraX U OTPABIICHUX

XUMHUYECKOE 3arps3HEHHWE OKpyXKawleld cpeasl (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpPeaOoTBPAIICHHS
[IpenenpHas nomyctumasi kouuneHTpanus BemecTB (IIK). Ponp xumuu B
pEeIIeHUN DKOJOTHYECKUX TMpolieM. YcuieHue TapHUKOBOTO dddekra,
pa3pylIeHHE 030HOBOIO CII0sI

[Tpumenenue cepsl, a3ota, ¢pochopa, yriaeposia, KpeMHHUS U UX COCTUHEHUH B
ObITYy, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. [IpuMeneHue




METAJUIOB M CIUIABOB (CTallb, YYTYH, TIOPAJIOMHHMNA, OpoH3a) B OBITY H
IPOMBIIUICHHOCTH UX coeqHeHui. [IoHsTHE 0 KOPPO3UH METAJUIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HU

[TpupoaHble HMCTOYHMKH YTIIEBOAOPONOB (Yrojb, HNPUPOAHBIA Ta3, HE(Th),

6.4 MPOYKTHI UX MepepaboTKH (OCH3MH), UX POJIb B OBITY M MPOMBIILICHHOCTH
[lepBoHavasnbHbIe MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COEAMHEHHUSIX

6.5 yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIEH, TaHOJ, TIUIEPHH, YKCYCHAs! KUCIIOTA).
[TousiTre 0 OMONTOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaAX, OENIKaX, yIiaeBoaax — U ux
POJIU B )KU3HH YEIIOBEKA

7 Pacuérsl:

7.1 1o hopMysiaM XMMHUYECKUX COSAMHEHUM

1.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMHYECKUM YPaBHCHHSIM




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumus: 8- kiacc: 6a30BbIi ypOBeHb: yUeOHUK; 5-€ u3ganue, nepepadorannoe ['abpuensn
0.C., OctpoymoB N.I'., Cnmankos C.A. AxkuroHnepHoe o011ecTBo «M3m1arenbcTBo
«IIpocsemenue»

» Xumust: 9-i kiacc: 6a30BbIi YPOBEHB: YUeOHUK; 5-€ uznanue, nepepadborannoe ['abpuensu
0.C., Octpoymos WU.T"., CnagkoB C.A. AkimonepHoe o0miectBo «31arenbeTBo
«IIpocBemienue»

METOAUYECKHUE MATEPHUAJIbBI J1SA YUUTEJA

H.H. I'apa Xumus. 8 wmacc. "Anroputm ycnexa". [IpoBepouHble W KOHTPOJIbHBIC PAOOTHI.
Y4eOHO-MeTonn4eckoe mocodue. Xumus 06a30Bblid ypoBeHb. Peanuzamus tpedoBanuii ®I'OC
OCHOBHOT0O 00111eT0 00pa3zoBanus. Meroauueckoe mocoodue mis yuaurtesns. pdf

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

o ®denepaabHOE TOCYJApCTBEHHOE aBTOHOMHOE OOPa30BATENBHOE YUPEIKICHHE BBICIIETO
oOpa3zoBanus "['ocynapcTBEHHBI YHUBEPCUTET MPOCBELICHUS ",

e OOuIecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO "®Pusukon JIab",

e (OO01IECTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO "dokchopa”,

e ['ocymapcTBEHHOE aBTOHOMHOE OOpa30BaTEIbHOE YUPEKIACHHE BBICIIEIO OOpa3oBaHUSs
ropoaa MockBbl "MOCKOBCKUI TOPOJICKOM M€Jarorn4ecKuii yHuBepcuTeT",

e Oo6mectBo ¢ orpannyeHHOM oTBeTcTBeHHOCTHIO "CBEPOBPA30OBAHUE"
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