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INOACHUTEJIbBHASA 3ATIMCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOECHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIIUTaHUA U C YU4ETOM KOHLENLUHU IPEernojiaBaHus y4eOHOro mpeaMmera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[TporpamMa mo XuMuM Ja€T NpeACTaBICHUE O LesaX, oOmeidl crpareruun oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUMXCS CPEACTBAMH Y4eOHOro IpeaMeTa, YCTaHaBIMBAET
00s13aTesIbHOE MPEAMETHOE COJIepXKaHue, MpelyCMaTpUBaeT paclpeesieHue ero mo Kiaccam 1
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMmbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
M KauyeCTBEHHBIC XapaKTEPUCTUKH COIECP)KAHUSA, PEKOMEHIYEMYIO II0CIEI0BATEIbHOCTD
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOTMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BO3MOXKHOCTH peaMeTa s
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelIbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, a TakKe TpeOOBaHU K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE LeJeil u3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABaTEIbHOMN
JEeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO yYEOHOT0 COIEPKaHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBaHUS MUPOBO33PEHUS 00yUaroIIerocs, ero
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPaOT (JOPMHUpPYEMbIE XUMHUEH
IIPEJICTaBJICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
peuieHuss I00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peaju3allii BO3MOXHOCTEH Il caMOpa3BUTHS W (OpPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U (YyHKLINOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIAJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH 00YJaroIIuXcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodecCuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYyYHOI'O MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOI'O
B3IJI]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

CrocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOMIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHsT B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEIU(PUKON colep:kaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJalTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAYKU XMMUU Ha ONPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OILIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4arolMMHUCS CUCTEMbI IEpBOHAYAIbHBIX MOHATHI XUMHUH, OCHOB HEOPraHUYECKONH XUMHUHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:KaHMsl MPOrpaMMbl MO XHUMHH c(OpMHpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoja k eé msydeHuro. CopepaHue CKJIAAbIBAETCS U3 CHUCTEMBI NMOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUN O XuMuueckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUITY IOCJIENOBATEIbHOIO Pa3BUTHA 3HAHMHW HA OCHOBE
TEOPETUUECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpeJCTaBIEHUN 00 AJIEKTPOIUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.



TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHAS (YHKIUU OOBSACHEHUS M IPOTHO3ZHPOBAHUS CBOWCTB, CTPOCHHMS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKOM COCTaBIAIOIIEH HAy4yHOW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HpPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHUM M3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yyeHnH XUMHUU TPOUCXOUT (POPMUPOBAHHME 3HAHUI OCHOB XMMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4yeOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEUIIHMX (DAaKTOB, MOHSATHHA, 3aKOHOB M TEOPETHUECKUX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
IPUOOILEHNH K HAyYHbIM METO/IaM [TO3HAHUS IPU U3YYEHUHU BELIECTB U XUMUYECKUX pEaKkLuil, B
(GOopMHpPOBaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1E€ATEIbHOCTH, OCBOEHUH IPaBUil OE30M1aCHOTO
oOpalleHus C BelIeCTBAMU B IIOBCEIHEBHON KU3HU.

[lpy W3y4eHMM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XKHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHME MHTEIUICKTYAIBHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHSATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HamIpaBJIEHHOCTh OOyYEHHUs Ha CUCTEMaTHYeCKoe MpHoOIIeHUe oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  IO3HaHuS,
(bopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYydYaroIMMUCS OIIbITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHMS M CaMOIIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUIOB JAESTEIBHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpa, HCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs TyMaHUCTUYECKUX OTHOLICHUH, TOHUMaHMs [IEHHOCTH
XUMHUYECKMX 3HaHUM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBOM JEATENBHOCTH B LENSX COXPAHEHHS CBOETO 370POBbS M OKPYXarolleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AajbHENUIIero 00yueHus.

OO61iee yuCiIO YacoB, OTBEAEHHBIX IS M3yYEHUS XMMHUH Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kimacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHavyajbHBIC XHMHYECKHE NIOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJNOBEKA. XMMHS B CUCTEME HayK. Tenma u
BeniecrBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BemecTB. Ilonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHTbl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass (¢opmyna. BaleHTHOCTb aTOMOB XHMMHYECKHMX 3JEMEHTOB. 3aKoH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAst
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBA3b KOJIMYECTBA, MACChl U
yucia CTPYKTYPHBIX €MHUL BelecTBa. Pacuérsl o ¢popmynaM XUMHYECKUX COCINHEHUH.

@usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMUYECKas peakuus U €€ IMpPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BEIECTB. XUMHUYECKUe ypaBHeHUs. Kimaccupukanuss XMMHUYECKUX peakuuit
(coenuHeHus, pa3noKeHUsl, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii Ixkcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIIOH, MpaBWIaMU Pa0OTHI B J1a0OpaTopuu M NMpHEMaMU
oOpamieHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOUCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOeHNEe (PU3NIECKUX (TUIaBJICHHE BOCKA, TasTHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJbl) 1 XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJCICTBHE Mea ¢ KUCIOTOM) SABIEHU, Ha0t01eHue
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XUMHUECKUMX peakiuid (pasjoxeHue caxapa,
B3aMMOJICIICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxeHue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMojeicTBue sxenesa c¢ pactBopoM coiau meau (II), m3ydenue crnoco6oB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH IOBAapEeHHONH COJM, HaONIOJEHUEe U OINHUCaHHE
pe3yabTaTOB NPOBEJICHUS OIBITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHsSI MACCHI, CO3/IaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxkHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopog — 35eMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHe CBOWCTBA (peakliuy TOPEHHUs).
Oxcunpl. Ilpumenenue kucimopoga. CrocoObl MOMydeHHs KHUCIOpoJa B J1abopaTopuu U
IpOoMBINIEHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aloTporHas MOAM(PUKALUS
KHCIIOpOJa.

TermoBoil 3((exT XUMHUYECKONW peakIUH, TEePMOXMMMUYECKHE YpaBHEHUS, 3K30- H
DHIOTEPMUYECKUE peakUMU. TOmnMBO: yroib MW MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopox — omeMeHT U mpoctoe BewiecTBO. HaxoxkneHue Bomopoaa B IIPUPOLE,
¢u3nyecKkne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHus. Kuciotel u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBILICHHBIE pacTBOpHL. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMs. Ponb pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B IpUpojie. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OUYUCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuit. Oxcunpl. Knaccudukanus oxcuos:
coyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCUA0B. PU3NUECKHE U XMMUUECKHE CBOMCTBA OKCHIOB. [lomydueHne okcuaos.



OcHoBanmsi. Knaccudukaruss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. Ousndeckue U XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckrie U XMMUYECKUE cBoWcTBa cosied. [lomydenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJEp)KaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUEe, COOUpaHue,
pacno3HaBaHUE W HU3yYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U INpEKpallleHusi ropeHus (mmokapa), 03HaKOMJICHHE C
oOpa3lilaMd OKCHIOB M OIUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
W3y4eHUEe CBOWMCTB Bojoponaa (TopeHue), B3auMozecicTBue Boaopoma ¢ okcugom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE OOpa3IoB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTallaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIICOBAHUE OOPA3I[OB HEOPTAaHWMYECKHUX BEIISCTB PA3IUYHBIX KJIACCOB,
HAOJIO/ICHUE M3MEHEHUS OKPacKH WHAMKATOPOB B pPAcTBOpax KHCIOT M UIeNouYed, U3ydeHHe
B3aumoeiicTBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peakuMii HeWTpalau3aluud, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHHMM, BBITECHEHHUE OJHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCTIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «Baxxuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakiumn

[lepBrle TOMBITKA KIACCU(PUKALMUKM XUMHUECKUX dieMeHToB. [loHstHe O rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIIIBI, TAJOTEHbI, HHEPTHBIE Ta3bl).
DneMEeHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemeHToB J[. .
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas (opmbel [lepuognueckoit cucTeMbl
xumuueckux siemeHTtoB Jl. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIIEMEHTA.

Crpoenue aromoB. CocrtaB artomMHbIX saep. M3ortombl. Onexktponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYecKuX 31meMeHToB [leproauueckoil cCHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IrpyIIaM U MEPUOIaAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyeckoil CHCTEMbI XUMHUYECKHUX AJIIEMEHTOB
JUIsl pa3BUTHS HayKU U NpakTuku. J[. . MeHaenees — y4€HbIl U IPayKJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas " HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHHs.  OKHUCIUTEIBbHO-BOCCTAHOBUTENBbHBIE  peakuuu.  IIporecchl
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3yYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHMMOJCHCTBHE THIPOKCH]IA
[IMHKA C pacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WUTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOpEHUE, PEAKIIUU PA3IOKEHUS, COSTUHEHUS).

Meswcnpeomemnnie ceasu



Peanu3zanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMMH B 8 Kjacce OCYLIECTBIISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, Tak U TOHSTHIA,
ABJIAIOIIMXCSI CHCTEMHBIMHU U1l OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI' O IMKIIA.

OO01mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTEe3a, TEOpUS, 3aKOH,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MNEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIWJA, HW30TOIIbI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BELIECTBO, Tel0, 00bEM, arperaTHoOe
COCTOSIHUE BEUIECTBA, a3, (YU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rugpochepa, MHHEpalbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
MCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKasi peaKusi

[lepuognueckuii 3akoH. Ilepuoamueckas cucremMa xumudeckux osaementoB J[. U.
MengeneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHMM CBOWCTB XHUMHUYECKHX
9JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, Kalls, KalblUs W WX COCJUHEHHH B COOTBETCTBUH C
M0JIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUMBl KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIMA KPUCTALUIMYECKOM PEMETKM W BHJIA XUMHYECKON
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjaccaM HEOPTaHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX pPeakuil 0 pa3IUYHbIM IpU3HaKaM (0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). JK30- U
HHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUSI.

[TonsiTne o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuse. llonarne o XxumuueckoM paBHOBecuU. DPakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHYECKON pEeaKIMU U TOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIE PEAKIUH, 3JEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii ¢ UCMOIb30BaHUEM METO/1a SJIEKTPOHHOr0 OaslaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIEKTPOTUTHI.

Peakiun moHHOro oOMeHa. YClIoBHs MPOTEKAHUS PEAKIMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoicTBa KHCIIOT, OCHOBaHHI M COJE B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccornuanuu. KadecTBEeHHbIE peakluyd Ha HOHBI
[TonsiTHEe 0 rupoONIN3€E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIEeCTB —
METAJIOB M HeMeTawioB (rpadgura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HATpuUA),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBHS DPA3IUYHBIX
(bakTOpOB, MCCIEIOBaHHE IJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, IMpOIEcca AUCCOLMALUU
KHUCJIOT, Ieio4Ye W cojeil (BO3MOKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IPOBEICHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BblAelieHWe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIINX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPa3I0oKEHUs, COSAUHEHUS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IIOMOILIBIO Kavye€CTBEHHBIX PEAKIUM Ha HOHBL,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl 1 MX COeJUHEHUA

OOmast xapaktepucTuka TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIC
crenieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C MeETaulaMH, HEMETallaMu,
menoyamu). Xsoposopopoa. ConsiHasg  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPO/ia Ha OPraHU3M uelloBeka. BaykHelme Xiaopu bl
Y X HaXO0XJECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3HyYecKHe CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
ceprel. CepoBOZOpOA, CTpoeHue, (U3NYECKHe M XMMHUYeCcKHe cBOHCTBA. OKCHIbI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3MYECKUE M XMMUYECKHE CBOICTBa
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduyueckue). XUMHUYECKUE pPeakliuy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IMoiydeHusl cepHoi KucioThl. [IpumeHenue
cepHoi KucinoTsl. CoM CepHOM KUCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ COeIMHEHUN B Mpupoae. XHUMHUECKOE 3arps3HEHHE OKpY’Kalollel cpebl
COCMHEHUSMHU cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALLCHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHUCIEHHs. A30T, paclpoCTpaHeHHE B MpHpOJE, (U3NYECKHE H
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJIyueHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTA, €€ IOJIyYEHUE,
duznUeckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHue HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl COSAMHEHUIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, ¢puznueckue u xumudeckue cpoiicrea. Okcup docdopa (V) u pochopnas kuciora,
du3nyeckue M XUMHMYECKHE CBOWCTBa, mosyyeHue. Mcmonb3oBanue ¢QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHUH.

OOmast xapaktepuctuka 37aeMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTpPOEHHUs aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUS. YTJEepo/l, aJUIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue U XuMudeckue cBoicTBa. Axcopouus. Kpyropopot yriepoaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
NOJy4YeHHEe U IpUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, cBsI3aHHble ¢ okcuaoM yriepoaa (IV),
TUIOTE3a II100aIbHOTO TMOTEIUIEHHUs KJIMMaTra, MapHUKOBBIM 3PQeKT. YroibHas KucioTa U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mnpuMmeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEHIECTBaX KaK O COEIMHEHHUSX yriepoja
(MeTaH, 3TaH, OTWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupogHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPTb), MPOAYKTHl HX NepepadoTKu
(OeH3uH), UX pOJb B OBITY U MPOMBIIUIEHHOCTH. [IoHsATHE O OHOIOTHYECKN BaXKHBIX BEIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepHallbHOE €IHHCTBO
OpPraHMYECKUX Y HEOPTraHMYECKUX COCIUHEHHMN.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuHenus kpemHusi B mnpupone. OOmmue mnpenacrasieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue



CTPOUTENIbHbIE MaTepHalbl: KepaMUKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGrembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii Ixcnepumenm:

u3ydeHrue oOpaslloB HEOPraHUYECKUX BEIECTB, CBOIMCTB COJISTHOM KUCJIOTHI, MPOBEACHUE
KAueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxaromue (uU3MYecKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BAaHUE BUJACOMATEPUATIOB), O3HAKOMIIEHHE C OOpasliaMu XJIOPUAOB (TaJOTE€HUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), HAOMIOJeHHEe Tmpolecca OOyrauBaHUSL — caxapa TOJ  JICHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, H3y4YeHUE XMMHUYECKUX CBOMCTB pa30aBiICHHON CEepHOMN
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peaklMu Ha Cynb(ar-uoH W HaAOIOJIeHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COeIUHEHUN
(BO3MOKHO MCIIOJIb30BaHUE BUCOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YAOOpEHHIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KAUeCTBCHHBIX peaKknuid Ha HOH aMMOHUsA U Qocdar-nOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHHUs, B3aMMOJICHCTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C MeAbl0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YCHUE IMPU3HAKOB HMX TMPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBbHBIX 33Ja4y 1o Teme «BaxHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX DOJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1I. MenneneeBa u crpoenus
atromoB. CTpoeHue MeTauioB. MeramuMueckass CBs3b M METAJUIMYECKas KpPUCTAJUTMYECKas
peméTka. DIEeKTPOXUMHUYECKUN psif HanpsbDKeHUH MeTawioB. Pu3MUecKMe U XUMUYECKHE
cBoiicTBa MeTtayioB. OOmmMe cnocoObl Moimy4eHus: MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, AIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILIEHHOCTH.

[[{enounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoi cucreMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXCHUE B Mpupoje. Ou3nueckrue U XUMHYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpusl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii W KajlbLUU: moJIoKeHHe B Ilepuoamueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXKJICHUE B
npupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MAarHus M KanblUs. BaxHelme coequHeHus
KaJbp1us (OKCU, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUE B mpupoje. Ousznyecknue ¥ XUMHUYECKHE CBONCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCHIA AIIFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMHUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJeHHE B mpupoae. Ousznyueckrue U XUMHUYECKUE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenmesza (III), mx cocraB, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuil Ixkcnepumenm:

O3HAKOMJICHHE C O00pa3laMi MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3HH METAUIOB (BO3MOXKHO HCIIOJIB30BaHHE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaNbIUs U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHHUS XKele3a B



KHACIOpoAe  (BO3MOXHO  HCIOJB30BAHME  BUAECOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaYeCTBEHHBIX PEaKIMii Ha MOHBI: MAarHus, KajbllHs, aFOMUHUS, LIMHKa, kene3a (II) u sxenesa
(I1D), meau (II), HaOnrOIEHUE M OMKCAHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpU,
KaJusl U KaJblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUSA U THIPOKCHU]IA LINHKA, PEIICHUE SKCIEPUMEHTAIbHbBIX 3aa4 110
TeMe «BakHelre MeTauibl U UX COSAUHEHUS».

XuMHA M OKpYsKaoIas cpeaa

BemectBa 1 MaTepuaibl B MOBCEJHEBHOM JKU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHUe
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomis mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arpsA3HEHUE OKpPYKaoIel cpefbl (MpeaenabHas JOMyCTUMasi KOHLIEHTpaLus
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHnu 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIbI).

Mesxxcnpeomemmuuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK U MOHATHM,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAy4HbIM (akT, THUMOTe3a, 3aKOH, TEopus,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  [EePUOJUYHOCTh,  HAONIOIEHUE,  HKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEITb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

O®uzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIH], H3OTOIBI,
pPaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KpUCTAJUIMYECKass pem€érka, CIUiaBbl, (U3WUYECKHE BEIWYHHEI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3 11, CoHIIE.

buonorus: ¢otocunres, npixanue, Ouocdepa, dKOCHUCTEMa, MHHEpaJIbHBIC YIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JJUIYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHUA
JOCTUT'AaKOTCA B XO1€ O6yT~ICHI/I5[ XUMHUHU B €AUHCTBC yT~I€6HOI\/JI nu BOCHI/IT&TCJ’IBHOﬁ NCATCIIBHOCTHU B
COOTBETCTBUU C TPAJAUIHMOHHBIMA  POCCHUMCKUMH  COIMOKYJIBTYPHBIMH U  JIyXOBHO-
HpaBCTBeHHI)IMI/I IICHHOCTAMU, HpI/IHflTI)IMI/I B O6HI€CTB€ HpaBI/IJ'IaMI/I 158 HOpMaMI/I IIOBCACHUA U
CIOCOOCTBYIOT IPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIIMATIU3ALIMN 00 yUaIOITUXCS.

HI/ILIHOCTHI)IG pC3YJ'IBTaTI)I OTpa)KaI-OT TOTOBHOCTH O6yanOHIHXC$I pyKOBOI[CTBOBaTBCﬂ
CUCTEMON TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIlMH M pacIIUpPEHHE OMbITa ACSITETbHOCTU Ha e
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOT'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAaHUS 3HAYEHUs XUMHYECKOW HAyKH B JKH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOW HH(pOpPMAITUCH O MEepeOBBIX JOCTHKCHHUSIX U OTKPBITHSX
MHUPOBON M OTEUECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE
MHpa U O0IIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:



MPEACTABICHUS] O COIMAIbHBIX HOpPMaxX W MpaBUiIaX MEXKJIUYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE, KOMMYHHUKaTHUBHON KOMIIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOM,
y4eOHOUCCIIE0BATENIbCKOM, TBOPUYECKOW M JPYTrUX BHJAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATEILHOCTH NP BHIMOIHEHUH YY€OHBIX, TTO3HABATEIbHBIX 33/1a4,
BBITIOJTHCHUH XHUMHYECKHX OJKCICPUMEHTOB, CO3JAHWHM YYCOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B MpOLECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEJICEHUE M TOCTYNKU CBOMX TOBAPHUIIEH C MO3UIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PEHYECKUE  NPEJCTABICHHUS O  BELIECTBE M  XMMHYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKHM WU COCTABJISIIOLIME OCHOBY JJIsi
NOHMMAHUA  CYHIHOCTH HAyYHOW KapTUHBI MHpa, MpeICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOABI, B3AUMOCBS3AX UYEJIOBEKa C MPUPOJHON Cpenoil, 0 pou
XUMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHUBBI, HANpPABJICHHBbIC HA IOJIYYEHHUE HOBBIX 3HAHUM MO XUMUH,
HEoOXOoauMbIe Il OOBSCHEHUS HaONI0IaeMbIX TMPOLIECCOB U SIBICHUN, IO3HABATEIBLHOM,
WH()OPMAIITMOHHON ¥ YUTATEIILCKON KYJIbTYphI, B TOM YKCJIE HABBIKOB CAMOCTOSITEIIbHONU pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpPATypOd, MOCTYMHBIMU TEXHHUUYECKUMHU CpPEACTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEHHI0 M TMO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIIEAOBATEIBCKON JIEATSIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAINPaBIEHHOCTU U YPOBHs 00y4YEeHHs B NajbHEHIIEM;

4) popMUPOBaAHUSA KYJIbTYPHbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 JKW3HH, OCO3HAHWE TMOCICACTBHA W HEMPHUATHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojis, HApKOTHKOB, KYPEHHS), HEOOXOAUMOCTH COOIIOICHUS
npaBwI 0E30MaCHOCTH TPH OOpaleHWH C XMMHYSCKUMHU BEIISCTBAMHU B OBITY W pEaIbHON
KU3HU;

S) TPy10BOT0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MPOoQeccHii U TpyAa pa3lTuyHOrO pojia, YBaXKEHHUE K
TPyy U pe3yjabTaraM TPYAOBOWU JESITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
NpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYATHHOW TPAeKTOPUU
MPOJIOJDKEHHST 00pa3oBaHMsI C y4ETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpodhecCHOHATbHONW NEeATENbHOCTH U
Ppa3BUTHS HEOOXOAUMBIX YMEHHUH, TOTOBHOCTh aIalITHPOBATHCS B MPO(HECCUOHATILHOM Ccpeie;

6) IK0JIOrM4eCcKOro BOCIUTAHMS

HKOJIOTHYECKU 1IETIECO00pa3HOE OTHOIICHUE K MPUPO/IEC KaK MCTOYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO0 U Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3HYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HaHHE IIEHHOCTH COOIOICHUS MPaBUI O€30MacCHOTO MOBEACHHS IPU paboTe ¢ BElIeCTBaMH,
a TaK)Ke B CUTYAITUAX, YIPOXKAIOIIUX 3I0POBBIO U JKU3HU JTIOJIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOJydaeMble TMpPU HM3YyYECHUU XUMUH, ISl PEIICHUS
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPEAOi, AJIsl MOBBIIEHUS YPOBHS AKOJIOTMYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MPoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJIOB XMMUH, IKOJOTHIECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATBLHOM MPaKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pPE3yJIbTaTOB BBIIETSIOT 3HAYMMBIE A (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, THNOTE3a, (PaKT, CUCTEMA,
MPOLIECC, IKCTIEPUMEHT U JAPYTOeE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeAMETaxX | MO3BOJISIOT HA OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MPEICTABICHUE O



LIEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCAJIbHbIe yyeOHBbIe AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETYJIATHBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHON eATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue AecTBUA:

YMEHHUSI MCIHOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIILICHUS IPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICI XMMMUYECKHX MOHSATHM (BBIACJIATh MX XapaKTEpHbIE IPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONBH30BaTh MOHATHUS AJi1 O0OBICHEHUS
OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpATh OCHOBAHUS M KPHUTEPHM IS KiaccuuKauu
XUMUYECKHUX BEUIECTB U XMMUYECKUX PEAaKIUM, YCTaHABIMBATH IPUYMHHO-CIIECICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, 1€AYKTUBHBIE,
0 aHAJIOTHH), AeNIaTh BBIBOBI U 3aKIIOUYCHUS;

YMEHME MPUMEHTHh B INPOLIECCE MO3HAHMS MOHATHUS (IIPEAMETHBIE U METalpEeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XxumMu4ueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOH pEeakiuu — TMpU pEIIeHUHd Yy4eOHO-
MO3HABATEJIbHBIX 3a/lad, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYAaEeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKHX DPEaKUWH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U H
MIPOTUBOPEYUS B U3YyYAEMBbIX IIPOLECCAX U SBICHUSIX.

Ba3oBble uccienoBareibckme 1eiCTBUSA:

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHl B KAay€CTBE MHCTPYMEHTA NO3HAHHUA, a
TaKK€ B KayeCTBE OCHOBbI i1 (OPMUPOBAHUS THUIIOTE3bl [0 IPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMbBIX CYK/ICHMUII;

IpUOOpPETEHUE OMbITa IO IJAHUPOBAHUIO, OPraHM3AlMM M IPOBEIACHHUIO YYECHHUUECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3ynbTar, (HOpMyIHpOBaTh OOOOIICHHS W BBIBOJBI IO pE3yJbTaTaM IMPOBEAEHHOTO OIBITA,
HCCJICTOBAHMSI, COCTABIIATh OTUET O MPOIEIaHHOM paboTe.

Pabora ¢ undpopmanmeii:

YMEHHE BBIOUPATh, aHATH3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3TUYHBIX BUIOB
1 (GOpM IPECTaBICHHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HayYHO-MOMYJIspHAsl IUTEpaTypa
XMMHUYECKOTO COJEp)KaHus, CIpaBOYHble MocoOus, pecypcbl HMHTepHeTa), KpUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIHUIO;

YMEHHUE NPUMEHSTh pa3IMuHble METObI U 3aMPOCHI MPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILIMX JIaHHBIX, HEOOXOAMMBIX ISl BBIITOJIHEHUS YUYE€OHBIX U TO3HABATEIbHBIX 33/1a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpETeHHe OIbITa B 00JaCTH HCMOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTHH, OBIaJJeHUE KYIbTYPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTENbHO BBIOMpPATh ONTUMANbHYIO (HOpPMY MperCTaBICHUS
MH(pOpMallUl M WJUTIOCTPUPOBATh peEIlaeMble 3a/ladll HECIOXKHBIMU CXEMaMH, JuarpaMMaMi,
Ipyrumu popmamu rpaduku U UX KOMOUHALIUSAMUY;

YMEHHME HCHOJIb30BaTh W aHAIM3UPOBATh B Ipoliecce YYEOHOH U HCCIeI0BaTENIbCKON
NeSITeIbHOCTH HH(POPMAIIMIO O BIMSHUM MPOMBIIIUIEHHOCTH, CEIbCKOTI0 XO35HCTBA U TPAaHCIIOPTa
Ha COCTOSIHME OKPYXaroulel MpupoJHON CpeIbl.

KoMMyHuKaTHBHBIC YHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

YMEHMsI 3aJaBaTh BOIpPOCH (B XoJe Juanora u (WiIu) AUCKYCCHUU) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIUPOBATH CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATE MOJyUYEHHBIE PE3YJIbTAThl 1I03HABATEIBHOMN JAESITEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JejaTh IPE3CHTALMI0 PE3yJIbTaTOB BBIINOJHEHUS XHMHYECKOTO
JKCIIepUMeHTa (Ja00opaTOpPHOTO OMbITa, J1a0OPaTOPHOW pPabOTHI MO HMCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOEKTA);



YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
UCCIICIOBATEIbCKON JIEATENIBHOCTU NPH PELICHUHM BO3HMKAIOIMX IPOOJEM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALASA COBMECTHBIX JAEHCTBUMU, ONIPEAEICHUE KPUTEPHUEB 10 OLICHKE KauyecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasitTuBHble yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHME CaMOCTOATEIbHO ONPEIENATh LEIU ACSITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJMPOBAaTh M IpU HEOOXOAMMOCTH KOPPEKTUPOBATb CBOIO JAEATEIBHOCTb, BBIOMpATh
HanOonee dS(QeKkTuBHbIE CIMOCOOBI peUmIeHHs Y4eOHBIX M IO3HABAaTEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTHPOBATH IPEIIOKEHHBIM QJITOPUTM IEHCTBUHM IIpU
BBIIOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEUIECTBAX U PEAKIMAX, OLCHUBATh COOTBETCTBUE IOJIyYEHHOI'O Pe3y/bTaTa 3asBJICHHOM LIEiy,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraeMbl€ B YCIIOBUHU 3aJaHUI.

INPEJAMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COACpIKAHMS,
YCTQHOBJICHHOTO JaHHOH (enepanbHOW pabouell MporpaMMoi, BBIIEISIOT: OCBOCHHBIE
0o0y4arolUMHUCs Hay4HbIE 3HAHMS, YMEHHUS U CIOCOOBI JAEUCTBUN, BUABI JIEATEIBHOCTH I10
IOJYYEHHUI0O HOBOIO 3HAHUS, €ro HWHTEepHpeTaluy, NpeoOpa3oBaHUIO M IMPUMEHEHHUIO B
Pa3IUYHbBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K konuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHU:

® PpacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHITHM: aTOM, MOJEKYJa, XUMUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOpPOAHAsA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs W MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas M0 XUMHUYECKOTO
JJIEMEHTAa B COEAUHEHMM, MOJIIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKas peakius, Kiaccuuxanus
peakuuii: peakliuyi COeAMHEHUS, peaKLUU pa3IoKEHUs], PEaK[UN 3aMELICHUS, PEaKIUU
o0MeHa, 9K30- U SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3 (eKT peakluu, sApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aTOMHas OpOuTallb, paJuyCc aToMa, XMMHYECKas CBS3b,
NOJIIpHAasl M HEIOJIIpHAas KOBAJIEHTHAs CBA3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKs) B PaCTBOPE;

® WUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKMX INOHSITHH W NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLIECTB U UX MPEBPALCHHI;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJIsi COCTaBIeHHS (OpMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmNpeleNsITh BaJE€HTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHUSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
OTNpeNeNIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBathk cMbica Ilepuognueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBATH
NOHMMAHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX JJEMEHTOB OT MX
nosoxkeHus B Ilepuonmueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTaIpo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOnauuHyio ¢opmy Ilepuonnyeckoil cucTemsl
XUMHYECKHX JJIEMEHTOB: pa3iinyaTh IMOHATUS «JIaBHas moarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIME TMEPHOABI, COOTHOCHUTH
00o3Ha4YeHusI, KOTopble UMeroTcst B Tabnuue «llepuoanueckas cucreMa XUMHUECKHUX
aneMmeHToB [I. Y. MeHaeneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTHKaMH CTPOEHHUS aTOMOB



XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeziesieHue X MO0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUWE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMUYECKUX MPEBPALICHUI B PA3JIMYHBIX YCIOBUSAX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJTF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSMHEHNUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOMN peaKIuu;

IPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIbHON NEATENIbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEMATH3AIMIO0, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€H — JJI M3Y4YEHHsS] CBOWCTB BEIIECTB M XMMHYECKUX PEaKLHM,
€CTECTBEHHO-HAy4YHbIE ~ METOJbl ~ IIO3HAaHUS  —  HAOJMIOJEHUEe,  HU3MEpEeHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEabHBIi U MBICTICHHBIN);

CIIEZIOBaTh NpaBWIaM TIIOJB30BaHUS XMMHUYECKOH TOCynoi ©  J1abopaTOpHBIM
000py/s0BaHUEM, a TaKXKe IpaBWIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKIUSMHU IO BBHIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U COOMpaHUIO Ta3000pa3HBIX BENMIECTB (BOJOPOJNA M KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C ONpPEIECIEHHON MacCOBOM J0JIEN pacCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U [IPOBOAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PAaCIIO3HABAHUIO PACTBOPOB ILETIOUYEH U
KHUCIIOT C TIOMOIIbIO HHAUKATOPOB (JIakMycC, peHodTalenH, METHIIOPAHK U JPyTHe).

K xonmy oOyuenust B 9 kJjiacce mpeIMETHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMUYECKUH HJIEMEHT, aToM,
MOJIEKYJa, NOH, KATUOH, aHHOH, TPOCTOE BEILLIECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
IIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKAs pPEaKlMs, XUMUYecKas
CBSI3b, TEINIOBOM 3(PPEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, BJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs AUCCOLMAIMs, PpPEeaKkUUd HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peakluu,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAsl CBA3b
(KOoBaJIeHTHasl, HWOHHAs, MeTaUIM4ecKas), KpUCTaNIM4ecKas pemérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, NpeIeNbHO TOIyCTHUMas
koHueHtpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U NPUMEHSATH 3TH
MIOHSITHS IIPH ONIMCAHUM BEILECTB U X IIPEBPALCHUN;

HCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY JUISI COCTaBi€HHUS (OpMyn BellecTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, IMPHUHAIIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o (dopMyrnaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA M0 XHUMHYECKON
dbopMmyrie, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJITIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA,

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa U 1€MOHCTPUPOBAThH
€ro NMOHMMAaHME: OMHUCHIBATH U XapaKTepu30BaTh TabnuuHyo ¢opmy Ilepuoanueckoit



CUCTEMBl XHMHYECKHX OJJIEMEHTOB: pa3linyaTh TMOHATUS «rJIaBHas moarpymma (A-
rpymmna)» u «mobounas noxarpymnma (b-rpynma)», Mameie u OOJBIINE TIEPUOJBI,
COOTHOCHTHb 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAMYECKON Tabnmie, C
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U
3apsa sizipa, o01ee YruciIo IEKTPOHOB U pacIipeielieHUe X 10 JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HUX
COCIMHEHUH B MpeJesiax MajbIX MMEPUOJOB U TJIABHBIX MOJATPYIIl ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUYECKHEe XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILIECTB, MOATBEPK/Ias OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
WOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYCCKUX PEAKIUH;

COCTaBIISITh YPaBHEHUS 3JICKTPOIUTUYECKON TUCCOLUMALMU KUCIOT, IeJIouel U COJeH,
MOJIHBIE U COKpAILIEHHBIC YPAaBHEHUS PEeaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOJATBEPXKJAIOLIUX CYIIECTBOBAHME T'€HETUYECKOW CBSA3M MEXJAYy BEleCTBaMU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKkIuii;

MIPOTHO3MPOBATh CBOWMCTBA BEUIECTB B 3aBHCUMOCTH OT WX CTPOEHHUS, BO3MOXKHOCTHU
MPOTEKAaHUs XMMHUYECKUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILLIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 0 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOUN peaKinu;

coOnrofarh MpaBuia [OJNb30BAHUS XMMHUYECKOM mocynol u  J1abopaTOpHBIM
o0opynoBaHHEM, a Tak)Ke IMpaBHja OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSMHU IO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHUAKa M YIJIEKUCIIOTO rasa);

MPOBOANTH PEAKIMH, TOATBEPKIAIOININE Ka4YeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacno3HaBaTh OIBITHBIM IYTEM XJIOpPHA-, OpoMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CUJIHMKAT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KATHOHBI aMMOHHS M HOHBI H3YUYEHHBIX
METaJUIOB, TPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTAHHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OMEpAIlUU MBICIUTENHFHON NEATENbHOCTH — aHallu3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABICHHE MPUUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHHS! CBOMCTB BEHIECTB M XHMHYECKHX PEAKIHI, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHUS — HaONIOJEHWE, W3MEPEeHHUe, MOJCIUPOBAaHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

KoauuyecTBO 4acoB

Ne HaumeHoBaHMe pa3/ie/ioB U KoHTpobHbie Ipaxrieckne DJIeKTpoHHbIe (LM (ppoBbIE)
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTesibHbIE PeCypchbl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
XuMus — BaxHas 00J1acTh
1.1 €CTECTBO3HAHUS U 5 0 ) bu6mmoreka [JOK
[IPAKTUYECKON AESITETbHOCTU https://m.edsoo.ru/7f41837¢
YelioBeKa
12 BemntecTBa 1 xummueckue 15 1 0 bu6mmoreka [JOK
peakiu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopoa. [lonsatue 6 0 0 bubnuorexka [JOK
00 okcHmax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o 3 0 1 bu6nmoreka [JOK
KHCIJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexa [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COEANHEHUN https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyveckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

XumMuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAKIUH

Ilepuonuueckuii 3aK0H U
[Tepuoanueckas cucrtema
XUMHYECKHX 3y1emMeHToB J[. 1.
Mengeneesa. CTpoeHue aroma

3.1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c




XUMHYECKas CBA3b.

bubanoreka [IOK
32 gﬁf’fgﬁiﬁ‘g’mm — 8 2 https://m.edS(I)_E).ru/7f41 837¢
bubanoreka [IOK
Hroro no paszeiy 15 https://m.edS(I)_E).ru/7f4l8370
PeszepBHoe Bpemst 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63 5

I[TPOTPAMME

9 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne ni/nn IpOrpaMMET Beero KOﬁHTpOJIbeIe HpﬁaKanecxne 06PA30BATEILHBIC
padoThI padoThI pecypes
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 [ToBTOpEenue u yrioyOnenue 3HaHUN 5 1 0 bubmmnoreka HOK
' OCHOBHBIX Pa3zeiioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubmuorexa [IOK
’ peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. ] 1 1 bubmuoreka [IOK
] XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
721 OO0mras XxapakTepuCcTUKa XUMHIECKIX 4 0 1 bubnuoteka [JOK
' aneMeHToB VIIA-rpynmsl. ["aorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepUCTHKa XUMUYECKUX
e bubnuoteka [JOK
22 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 https://m.edsoo.ru/7f412636
COEIMHEHUS
2.3 OO0mras XxapakTepuCcTUKa XUMHIECKIX 7 0 1 bubnuoteka [JOK




aneMeHTOB VA-rpymimsl. A30T, pochop u ux
COC/IMHECHHUS

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

OO61mas xapakTepuCTHKa XUMUYECKUX

bu6nmoreka [IOK

24 21eMeHTOB IVA-Tpymiibt. Yriepo i 8 https://m.edso0.ru/7f41a636
KPEMHHI U UX COCTUHCHUS
Uroro no pazgeny 25
Pasznea 3. Mera/liibl M UX COeIUHEHUS
. bubnunoreka LIOK
31 Obume cBoiicTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
3.2 Baxneiime Metamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
41 B 3 bubmuoreka [{OK
. €IIeCTBa U MaTepUANTBl B )KM3HHU YEIOBEKA https:/m.cdsoo.ru/7f41a636
Hroro no paszneny 3
p 3 bu6nmorexa [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
No KoJunyecTBo 4yacoB Jara JIeKTPOHHBbIE HU(POBHIE
wn Tema ypoka Beero Kontpoabubie IIpakTnueckue wysenus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 Hpenver xumuu. Postb xumun B 1 0 0 https://m.edsoo.ru/7efb3c3c
KHU3HU yesoBeka. Tena u BeniecTna
2 HonsTHe 0 METOAaX HOSHAHI B 1 0 0 https://m.eds00.ru/9f459e9a
XUMHH
[IpaxTuueckas padora Ne 1
3 «Hp.?BHHa PaboTELL B 1aGopaTopuH 1 1 0 1 https://m.edsoo.ru/ab2a57cb
puEMBbI OOpaLLIEHUS C
1ab0paTOPHBIM 000PYIOBAHUEM
4 ‘uctkie Bemectsa k cuecH. Cocobk 1 0 0 https://m.edsoo.ru/8dffeead
paszfenenus cmecei
[IpakTuueckas padorta Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 0 1 https://m.edsoo.ru/d9adcf25
OYHUCTKHU TTOBAPEHHON COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 0 0 https://m.edsoo.ru/434a3592
7 XUMHIECKHE dIICMEHTEI. 3HaKH 1 0 0 https://m.edsoo.ru/3a97f7e6
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB
8 [IpocTeie U cioXHbBIE BElIeCTBA 1 0 0 https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 0 0 https://m.edsoo.ru/b44at747
3aKOH OCTOSIHCTBA COCTaBa
10 BEIECTB. Xumieckas hopmyia. 1 0 0 https://m.edsoo.ru/3adc28c1
BaneHTHOCTh aTOMOB XMMHUUYECKUX
AJIEMEHTOB
OtHOcHTEeNbHAs aTOMHAs Macca.
11 OTtHOcuTENbHAS MOJIEKYJISIPHAS 1 0 0 https://m.edsoo.ru/fac67eel
Mmacca
12 MaccoBas 10J1s1 XUMHYECKOTO 1 0 0 https://m.edsoo.ru/95bcb8f5




13

9JICMCHTA B COCIMHCHHUHA

KommuectBo BemecrBa. Mouib.
MomnsipHast macca

https://m.edsoo.ru/668edb4a

14

15

®usznuecKrue 1 XUMUYECKHUE SIBJICHUSI.
XuMHUecKas peakuus

[Ipu3Haku u yCclOBUS MIPOTEKAHUSA
XUMHUYECKUX PEaKLU

https://m.edsoo.ru/8b878fcf

https://m.edso00.ru/84214963

16

17

3aKOH COXpaHEHMS MACCHI BEILECTB.
XHWMHUYECKUE YPABHEHUS

BeruuciieHus KoJauuecTBa, Macchl
BELIECTBA 110 YPaBHEHUSIM
XUMUYECKHUX peaKIuii

https://m.edsoo.ru/aalc152d

https://m.edsoo.ru/b1656492

18

Knaccudukanus XuMHUECKUX
peakiuii (CoequHeHus, pa3IoKeHUs,
3aMeIICHHS, OOMEHa)

https://m.edsoo.ru/fe58191f

19

M. B. JIoMOHOCOB — y4€HBbIN-
sHuuKIoneauct. O0o0IIeHE U
CHCTEMAaTHU3alNs 3HAHUI

https://m.edsoo.ru/213bbeaf

20

21

22

KonTtponsHas pabora Nel o treme
«BeniecTBa 1 XUMUYECKHE PEAKLIHI

Boznyx — cmechk razos. Cocras
Bo3ayxa. Kucinopon — anemMeHT u
npocroe BeuiecTBo. O30H
Ou3nyeckue U XUMHUIECKHE CBONCTBA
KHUCJIOpoJia (peaKkIuu OKUCIICHUS,
ropenue). [louarue 006 okcumax

https://m.edsoo.ru/cc95e5ed

https://m.edsoo.ru/237315cf

https://m.edsoo.ru/67245d2f

23

CriocoOsI MoTy4eHus KHCI0opoia B
1a00paTOPUH U MPOMBIIIIICHHOCTH.
[Ipumenenue kucmopoia

https://m.edso00.ru/896247cb

24

TemnnoBoit s ekt xumMuueckoit
peaKIyu, TIOHSATHE O
TEPMOXHMHUYECKOM YPaBHEHHH, IK30-

https://m.edsoo.ru/4d71{ebb




25

26

27

N OHAOTCPMHUUYCCKUX PCAKIUAX

TorumBo (HedTh, yroiab U METaH).
3arps3HeHue Bo3/lyxa, CocoObl ero
MPEJOTBPALLICHHS

[TpakTuueckas padora Ne 3 mo Teme
«ITomyuenue u cobupanue
KHCJIOPO/a, U3yYEHHE eTO CBOMCTB»

Bonopon — aneMeHT u npocroe
BemlecTBo. Haxoxxnenue B npupoje

https://m.edsoo.ru/62a61752

https://m.edso00.ru/329545c9

https://m.edsoo0.ru/2325645f

28
29

dusnuecKkue U XUMUYECKHUE CBOMCTBA
Bonopoza. [IpuMeHenue Bogopoaa
[ToHsATHE O KUCIIOTAX U COJISIX

https://m.edsoo.ru/ae9eb4bs

https://m.edsoo.ru/d743bf8d

30

31

32

CrniocoOblI osryyeHHst BO0poia B
nabopaTtopuu

[IpakTuueckas padbora Ne 4 o Teme
«ITomyuenue u cobupanue BoopoJa,
W3YyYECHHUE Er0 CBOMCTB)

MounsipHblii 00BEM ra3oB. 3aKOH
ABoraapo

https://m.edsoo.ru/8dbbbc9b

https://m.edsoo.ru/37a3324a

https://m.edsoo.ru/714a252d

33

Brrunciienus 00bEMa, KOJIMUeCTBa
BEIIIECTBA rasa Mo €ro u3BECTHOMY
KOJIMYECTBY BEIIECTBA MU 00BEMY

https://m.edsoo.ru/25858514

34

35

Brrunciienus 00bEMOB ra30B 1O
YPaBHEHHUIO PEaKIIMu Ha OCHOBE
3aK0HA 0OBEMHBIX OTHOIIIEHUI Ta30B

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

https://m.edsoo.ru/ae3d2633

https://m.edsoo.ru/272b514c

36

37

CocraB ocHoBauuii. [Tousarue 00
WHIMKATOpax

Bona xak pactBoputens.
Hacriienspie 1 HeHACHIIIIEHHBIS
pacTtBOpbl. MaccoBasi 10J1s1 BElIeCTBa

https://m.edsoo.ru/3d2634ef

https://m.edsoo.ru/2b19b4el




38

B PacTBOpE

[IpakTuyeckas padora Ne 5 o Teme
«IIpuroroBieHune pacTBOpoOB ¢
Onpee€HHON MaCCOBOU J10JIEH
PacTBOPEHHOIO BEILECTBA

https://m.edsoo.ru/9f55a219

39

40

Kontponbnas padota No2 o teme
«Kucnopoa. Bonopoa. Boga»
Oxcupl: cocTaB, KaccupUKaIs,
HOMEHKJIAaTypa

https://m.edsoo.ru/c1c97fe3

https://m.edsoo.ru/c321335¢

41

[TonydyeHnue U XUMHUYECKUE CBOWCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(bOTEepPHBIX OKCHJIOB

https://m.edsoo.ru/bce52bca

42

OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS,
HOMEHKJIATypa

https://m.edsoo.ru/cad9bc8a

43

44

[losnydyeHne u XUMHYECKUE CBOWCTBA
OCHOBAaHUI

Kucnotsl: cocras, kinaccuduxamnus,
HOMEHKJIATypa

https://m.edsoo.ru/eb3b238b

https://m.edsoo.ru/c589a687

45

46

47

48

49

HOHy‘leHI/IC 1 XUMHYECKHE CBOMCTRA
KHCJIOT

Conu (cpeanue): HOMEHKIIATYypa,
CHOCOOBI MOTYYEHUS, XUMUYECKHE
CBOICTBA

ITpakTruyeckas pabora Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX
COETUHEHUN )

I'eHeTHYeCKas CBA3Db MEWKIY
KJIacCaMH HEOPTaHUYECKUX
COETUHEHUN

O0001IeHrEe U CUCTEMAaTU3AIIH
3HAHUH

https://m.edsoo.ru/d2cc4664

https://m.edsoo.ru/66bad57a

https://m.edsoo.ru/ef5f5b6d

https://m.edsoo.ru/3eafb436

https://m.edsoo.ru/aedf982e




50

51

52

KontponsHas padora Ne3 o reme
"OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
coequHeHnn"

[TepBbie MOMBITKY KIACCH(PUKAITUN
XUMHYECKHX 2JIeMEeHTOB. IloHsITHE O
rpyInmnax CXOJHbIX 3JIEMEHTOB

[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHUYECKUX dieMeHToB /1. 1.
Menneneesa

https://m.edsoo.ru/53e93cf2

https://m.edsoo.ru/45cb955f

https://m.edsoo.ru/acfe3f3c

53

[lepuropl, TPYMIIBI, MOATPYIIIBI

https://m.edsoo.ru/dd7cc851

54

55

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 311eKTPOHHBIX 000JI04eK
aTOMOB 3J1eMeHTOB [lepnonnueckon
cuctemsl [. 1. Menaeneera

https://m.edsoo.ru/b34e5fbl

https://m.edsoo.ru/fb64d6ef

56

57

XapaKTeprUCTUKa XMMUYECKOT O
3JIEMEHTA 110 €ro MOJI0KEHUIO B
ITepunonnueckoii cucreme /JI. U.
Menneneena

3nauenue Ilepuonnueckoro 3akoHa
JUIS pa3BUTUS HAYKU U IPAKTUKU. [].
N. MenaeneeB — y4€Hblid, eAaror 1
IpaXJaHUH

https://m.edsoo.ru/3627afb4

https://m.edsoo0.ru/83762e95

58

PesepBHelit ypok. O60011IeHNE 1
cHCTeMaTHu3alus 3HaHuH /
Bcepoccuiickas npoBepouHas pabota

bu6mmoteka IIOK
https://m.edsoo.ru/00adb33c

59

60

KonrtponsHast pabora Ne4 o reme
«Ctpoenue aroma. XuMu4decKas
cBs13b» / Beepoccuiickas
IIpoBepoyHas pabora

QHCKTpOOTpHHaTCJ'IBHOCTB aTOMOB

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

https://m.edsoo.ru/2667a766




XHUMHUYCCKUX 3JICMCHTOB

61 HMonnas xumuuyeckas CBA3b 1 https://m.edsoo.ru/2628cf49

62 KOBaJIeHTHaSI HOHSIpHaSI XUMHUYCCKas 1 https://m.edsoo.ru/67fb6476
CBA3b

63 Kosanentuas nenosspras 1 0 0 https:/m.edsoo.ru/f32e6211
XUMHNYCCKas CBA3b

64 CremneHns OKUCIEHUS 1 0 0 https://m.edsoo.ru/fe73b9dc

65 OKUCIIUTEIIBHO-BOCCTAHOBUTEIbHBIE | 0 0 https:/m.edsoo.ru/665¢2d2d
peakiuu

66 OKUCINTEIN U BOCCTAHOBUTEIN 1 0 0 https://m.edsoo.ru/eb264264
PesepBHeIi ypok. O000IICHHE 1

67 CHCTEMATH3AIHA SHAHHMU TI0 TeME 1 0 0 https://m.eds00.ru/62539d2c
«CtpoeHue aroma. XuMu4eckas
CBS3b»
PesepBHrlit ypok. O600111eHE 1

68 N 1 0 0 https://m.edsoo.ru/c8769b1b
cucreMarnl3anus 3HaHNuUu

OBIIEE KOJIMYECTBO YACOB I10 63 5 6

I[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HU(PPOBLIE
oOpa3oBaTe/ibHbIE

pecypchbl

[lepuoanueckuii 3aK0H.
[Iepuoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
Menpeneena

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKUX IJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

https://m.edsoo.ru/ac197bf5

https://m.edsoo.ru/44bdf4b2

https://m.edsoo.ru/d96e16b9

Buapl XUuMHU4YeCKOM CBI3U U THIIBI
KPUCTAUIMYECKUX PEIIETOK

https://m.edsoo.ru/e39821fc

KonTponbnas pabota Nel mo teme
«IloBTOpEHue u yriyoiaeHue
3HaHWI OCHOBHBIX pPa3fesioB Kypca
8 kacca»

Knaccudukamnms xumuaeckux
peaklMil o pa3auYHbIM MIPU3HAKAM

https://m.edsoo.ru/2a531ece

https://m.edsoo.ru/61f97329

IToHsATHE O CKOPOCTH XUMUYECKOU
peakuuu. [ToHsiTHE O TOMOTE€HHBIX U
TeTEPOTeHHBIX PEAKLIUIX

https://m.edsoo.ru/e73c3ef4

[ToHsTHE O XUMHUYECKOM
PAaBHOBCCHHU. q)aKTOpI)I, BJIMAOINUE
Ha CKOPOCTb XUMHUYECKOH pcakuuu
" IMMOJIOKCHUE XUMHYECCKOT'O
paBHOBECUSA

https://m.edsoo.ru/atbc35b2

OKHUCITUTENBHO-
BOCCTaHOBUTENBHBIE PEAKIIUU

https://m.edsoo.ru/16ddaal?7




10

11

12

Teopust 3AEKTPOIUTUYECKON
muccouuanuu. CUibHbIE U cialble
AIEKTPOJIUTHI

Honnble ypaBHEHUS peaKUUid
XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAaHMH B CBETE MPEACTaBICHUI
00 3JIEKTPOIUTUYECKON

M CCOIAIIAHN

https://m.eds00.ru/965c6a66

https://m.edsoo.ru/43f4b85¢c

https://m.edsoo.ru/9adee23c

13

XUMHUYECKHE CBOWCTBA COJIEH B
CBETE MPEJCTABICHUN 00
AJICKTPOJIUTUYECKON JUCCOIMAITIHI

https://m.edsoo.ru/339ae525

14

Ilonstue o TUAPOJIU3C coJieit

https://m.edsoo.ru/be3c2519

15

O0001IEHNE U CUCTEMATHA3AIMS
3HAHUN

https://m.edsoo.ru/78322bfb

16

[TpakTuueckast paborta No 1.
«Pemienne sKcriepuMeHTaIbHBIX
3a/1a4»

https://m.edsoo.ru/c172d37d

17

18

19

20

Konrtponsnas pabora Ne2 o teme
«INEKTPOIUTUYECKAS
qucconuanusa. XUMHYECKHE
peakuuu B pacTBOPAX»

OO0m1as xapakTepucTHKa rajJoreHoB.
XUMHUYECKUE CBOWCTBA HA IIPUMEPE
XJiopa

Xnoposogoposa. CossiHast KUCIIOTa,
XUMHYECKHE CBOMCTBA, MTOJIyYEHNE,
IIPUMEHEHNE

[IpakTuueckas padora Ne 2 o reme
«TonmyyeHne COITHON KUCIIOTHI,
U3y4YEHUE €€ CBOUCTBY»

https://m.edsoo.ru/2b5a2162

https://m.edsoo.ru/c3eacb47

https://m.edsoo.ru/daf6b6e7

https://m.edsoo.ru/9a2bd4de

21

Brerunciienus o ypaBHeHUsIM
XAMHYECKHUX PEaKIUi, eCIIu OAUH

https://m.edsoo.ru/fa37¢94c




22

U3 PEareHTOB JIaH B U30BITKE

OO01m1ast XxapaKTEepPUCTHKA 3JIEMEHTOB
VIA-rpymmsl

https://m.edsoo.ru/e79ebfa3

23

24

25

26

27

AmnoTtponHsie Mou(UKaIK
cepbl. Haxoxnenue cepsl 1 €€
COEIMHEHUI B IPUPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoaopoj1, CTpOEHHUE,
buznyecKkue 1 XUMHUYECKHe
CBOICTBA

Oxkcuppl cepbl. CepHas KUCIIOTA,
bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHHE

XUMHUUYECKUE PEAKIUH, JICKALIUE B
OCHOBE IIPOMBIIIICHHOTO CTII0c00a
MOJIYYEHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpYKarolleu cpebl
COEMHEHUSIMH CEPbI

Brruncienne MaccoBoit 0u
BBIX0/Ia TPOJIYKTA PEAKLIUU

https://m.edsoo.ru/5¢3339bd

https://m.edsoo.ru/384dcc68

https://m.edsoo.ru/ae5652f6

https://m.edsoo.ru/acc7d4bf

https://m.edsoo.ru/7dac2b46

28

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T,
pacnpoCcTpaHEHHUE B IPUPOJIE,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA

https://m.edsoo.ru/6bfdf145

29

AMMHuak, ero pu3nuecKue u
XMMHYECKHE CBOMCTBA, MOJyYeHUE
Y IPUMEHEHUE

https://m.edsoo.ru/e69bfb89

30

[IpakTuueckas padora Ne 3 o reme
«[lonyyenne aMMuaka, u3y4eHue
€ro CBOMCTB)»

https://m.edsoo.ru/f4c23a53




31

A3OTHas KUCIOTa, e€ Pu3nuecKue u
XMMHYECKHE CBOHCTBA

https://m.edsoo.ru/f2d85456

32

Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPAIbHBIX
ynoopeHuit. XuMu4eckoe
3arps3HEHUE OKPYXKAIOLen CpeIbl
COEIMHEHUAMH a30Ta

https://m.edsoo.ru/7fbdef49

33

®docdop. Oxcua pochopa (V) u
docdopnas kucinora, pusndeckue u
XUMHYECKHE CBOWCTBA, MTOJyYCHHE

https://m.edsoo.ru/c8af5f46

34

35

36

Hcnonb3oBanue pocdaros B
KaueCTBE MHUHCPATBHBIX
ynobpenuil. 3arps3HeHue
PUPOTHOH cpenbl hocharamu
Yraepon, pacipocTpaHEHHUE B
npupoe, Gu3nYecKue u
XAMHYECKHUE CBOMCTBA

Oxcuapl yriaepoaa, ux pusuueckue
Y XMMHUYECKHE CBOMCTBA.
DKosoruyeckue mpoodaemsl,
CBSI3aHHBIE C OKCHJIOM yTJIepoa
av)

https://m.edsoo.ru/79¢51b82

https://m.edsoo.ru/eal 6ee43

https://m.edsoo.ru/a6915c71

37

YroapHasg KUciIoTa 1 €€ CoJIn

https://m.edsoo.ru/36a13d99

38

39

40
41

[Tpaktuyeckas padora Ne 4 o Teme
"TTosrydyeHune yrieKucioro rasa.
KauecTtBeHHas peakuus Ha
KapOoHaT-HoH"

[TepBoHavanbHBIC TOHATHS 00
OPraHMYECKHX BELIECTBAX KaK O
COEIMHEHUSX YIIIepo1a

Kpemuuii u ero coeauHeHust
[IpakTuueckas padora Ne 5.

https://m.edsoo.ru/4ded4a8dc

https://m.edsoo.ru/822fb263

https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/d72fa3e8




42

43

Pemenne skcniepuMeHTaIbHBIX
3a7a4 o teMe «BaxkHelme
HEMETAJIJIBI U UX COCIUHEHUS

Kontponsnas padora Ne3 o treme
«Baxuenime HeMeTaUIbI U UX
COETUHEHUS

OO01mas xapakTepuCTHKa
XUMUYECKHUX AJIEMEHTOB —
METAJIOB. MeTajuinueckas CBsi3b U
MeTaJIMuecKasi KpucTauinuecKas
pemérka. Pu3n4YecKue CBOMCTBA
METaJUIOB

https://m.edsoo.ru/f5Sbae73d

https://m.edsoo.ru/83192917

44

XuMHYECKUE CBOMCTBA METAIIIIOB.
DIEKTPOXUMUYCCKUN PSiTT
HAIPSOKEHUH METaJIIOB

https://m.edsoo.ru/5a41d1d4

45

46
47

48

O61ue crnocoObl MOTyYeHUs
MeTawioB. CruraBel. Berancnenns
10 YPaBHEHUSM XHUMUYECKUX
peaknuid, eclii OJIMH U3 PEarcHTOB
COJICPKUT TPUMECH

[TonsaTHe 0 KOPPO3UN METATIIOB
[llenounbie METATIBI

OKCI/II[I)I WU TUAPOKCHUABI HATPUA U
Kalaus

https://m.edsoo.ru/435b87d4

https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a

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

49
50
51

52

[Ienoyno3eMeIbHBIE METAIIBI —
KaJIbIIUA U Mardui

Baxneimnme coemmHEHNS KaJIbITHI
O00011eHNE U CHCTEMATH3AIINS
3HAaHUH

JKécTkocTh BOABI M CIOCOOEI €€
yCTpaHEHHs

https://m.edsoo.ru/2bb5cf7b

https://m.edsoo.ru/85c2cal6

https://m.edsoo.ru/593a4ab7

https://m.edso00.ru/86976b69

53

[IpakTuueckas padora Ne 6 o reme

https://m.edsoo.ru/669f6¢cdd




"XEcTKOCTDL BOJBI U METOEI €€
ycTpaHeHus"

54

AmoMuHUN

https://m.edsoo.ru/37e792ee

55
56
57

AmMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCHIA
Keneso

OKCI/I[[BI, THAPOKCUABI U COJIN
xenesa (I1) u sxenesa (I1I)

o o o O

o o o O

https://m.edsoo.ru/82b7fa7d

https://m.edsoo.ru/b3996d2a

https://m.edsoo.ru/c3f79221

58

O0001IEHNE ¥ CUCTEMATHA3AIMS
3HAHUN

https://m.edsoo.ru/dbd9af72

59

60

[TpakTuueckast paborta No 7.
Pemenue skcnepuMeHTaIbHBIX
3a1a4 1o reme «Baxueiiue
METAJJIbI U UX COCIUHEHUS

Boluncnenus o ypaBHEHUAM
XUMHUYECKHX PEaKLuil, eciii OJJ1H
U3 PEareHTOB JJaH B N30BITKE WU
COJIEP’KUT IpUMeECHU. Brruncnenus
MaccOBOH J0JIM BBIX0JIa MPOAYKTa
peakuuu

https://m.edsoo.ru/462adf7f

https://m.edsoo.ru/a7a5913a

61

62

63

64

O000111eHHE U CUCTEMATU3 AN
3HAHUH

KonTponbHnas padora Ne4 o Teme
«Baxkneiinine MeTaibl U UX
COCTUHCHHUS

BemectBa u marepuansl B
MMOBCETHEBHON JKM3HU YeJIOBEKa
XUMHUYECKOE 3arpsi3HEHNE
OKPYXKaIOILEH Cpelbl

https://m.edsoo.ru/eed7f912

https://m.edsoo.ru/5b499218

https://m.edsoo.ru/483adc3a

https://m.edsoo.ru/f3f919fd

65
66

Posib xuMuu B pereHnu
9KOJIOTHYECKUX MpobdemM

Peseprubrit ypok. O60011eH1E U

https://m.edsoo.ru/a98127b9

https://m.edsoo.ru/1¢c364847




cUCTeEMaTHU3anus 3HaAaHUN

PesepBHeiit ypok. O600IICHHE 1

67 .
cucTeMaTu3anusa 3HaHUU

https://m.edsoo.ru/56f46bf5

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68

https://m.edsoo.ru/b221b45¢




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMS OCHOBHOU

OBPA3OBATEJIbHOM ITPOT' PAMMBI

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€r0
o0pa3oBaHus

Ilo Teme: «HepBOHa‘IaﬂBHHC XHUMHUYCCKUC ITOHATHS

1.1

1.2

1.3

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX IOHSATUH: aToM,
MOJIEKYJIa, XMUMHYECKUH 3JIEMEHT, IIPOCTOE BEIECTBO, CIOKHOE
BELIECTBO, CMeCh (OJHOPOAHAs U HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHASI aTOMHAas M MOJIEKYJIpHAas Macca, KOJMYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsi Macca, MaccoBasi J0Js XUMHUYECKOTO
3JI€MEHTa B COCAMHEHUH, MOJIIPHBIN 00bEM, XUMUYECKast pEeaKIusl,
KkinaccupuKalusg —peakuil: peakluH COCNWHEHUS, pPEeaKIHH
pa3joKeHUs, PEeaKkIUU 3aMElICHMs, peakluu OOMeHa, 3K30- U
SHAOTEPMHUUYECKUE PEaKIUU, TeTIOBOM 3((EKT peakiiuu, pacTBop,
MaccoBas JI0JIsI BEIECTBA (MPOIEHTHAsE KOHIICHTPAIIKsI) B PACTBOPE
WUTIOCTPUPOBATh B3AUMOCBA3b OCHOBHBIX XMUMHYECKUX MOHATUNA U
NPUMEHATh 3TH TOHATUS [PU ONUCAHUU BEIIECTB MU UX
MPEBPALLCHU I

WCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUST (OpMyIT
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLUN

1.4

pacKpbIBaTh CMBICJ 3aKOHOB COXpaHEHHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4Y€HHUS, 3aKOHa
ABoraapo

1.5

ONpeaAciAITb BAJICHTHOCTH aTOMOB JJICMCHTOB B 6I/IHapHI)IX
COCOINMHCHUAX

1.6

1.7

KJ1accu(UIUpPOBaTh XUMHUYECKHUE PEAKIMM (110 YHUCIY U COCTaBY
Y4acTBYIOUIMX B PEAKIUH BEILIECTB, M0 TEIIOBOMY 3P HEKTY)
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO Macchl
BEIIECTB

1.8
1.9

1.10

BBIYHCIISATH MAaCCOBYIO JIOJI0 XUMHUYECKOTO AJIEMEHTa 1o (opMyIie
COEIMHEHMUS,

BBIYHMCIISITH MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE

NPUMEHATh  €CTECTBEHHOHAYYHbIE  METOAbl  IO3HAHUS  —
HaONlo/leHne,  U3MEpEeHHe,  MOJEIMPOBAHUE,  AKCIEPUMEHT
(peanbHBIN M MBICIICHHBIH )

2.1

I[lo Teme: «BaxHneiiline mnpeaCcTaBUTENN  HEOPTaHUYECKUX
BEIIECTB)

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHUX TOHSATHN: OKCHI,
KHCJI0Ta, OCHOBaHME, COJIb

2.2
2.3

OIPEAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY Kiaccy
coeuHeHui no popmynam

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPraHN4YCCKUC BCIICCTBA




24

2.5

2.6

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOMCTBA
BEIIECTB  PA3IUYHBIX  KJIACCOB,  TOATBEPXKIas  OIMUCAHHE
pUMepaMu  MOJIEKYJSIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIUI

IIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
Ka4yeCTBEHHOI'0 COCTaBa, BO3MOXXHOCTH IIPOTEKAHUSA XUMUYECKHUX
IIPEBPALICHUM B PA3JIMYHBIX YCIOBUIX

ClIeZIOBaTh TPaBWJIAM TIIOJIB30BAaHUS XHMHUYECKOH TMOCYIOH W
1a00paTOpHEIM 000PYAOBAHUEM, & TAKXKE MPABHIIaM OOpAIIECHUS C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHSMHU IO BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKHUX OTBITOB TIO MOJYYCHUIO i COOMPAHUIO
ra3000pa3HbIX BeHIecTB (BOJOPOa U KHCIOPOa), IPUTOTOBICHUIO
pacTBOPOB C OIPEIEIEHHON MACCOBOM J0JIEM PacTBOPEHHOTO
BEIIECTBA, INITAHKPOBATH U TIPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IIEIIOYEH W KHUCIOT C IOMOIIBIO
WHJMKATOPOB (JaKMyc, heHondranent, METUIOPAHK U APYTHE)

2.7

IIpOBOOUTDH paC‘IéTH 110 YPAaBHCHUIO XHUMHYECKOM pE€aKnuu

3.1

3.2

33

34

ITo teme: «Ilepmommueckuii 3axkoH u lIlepuoanueckas cucrema
xumuyeckux snementoB . M. MenneneeBa. CtpoeHuEe aToMoB.
Xumuueckas CBS3b. OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE
peaKIm

PACKpPBIBATE CMBICI OCHOBHBIX XUMHWYCCKUX MMOHSATHH: AApPO aToMa,
BHGKTpOHHLIﬁ clion aToOMa, aTOMHas Op6I/ITaJ'IB, paauyc aroma,
XUMHYCCKad CBA3b, IOJAPHAA W HCIIOJISIpHAss KOBAJICHTHAA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTb, HMOHHAA CBA3b, HMOH, KAaTHOH, AHHOH,
CTCIICHb OKHCJICHUA

KJ'IaCCI/I(bI/IIII/IpOBaTI) XUMHNYECKHE 3JICMCHTHI

ONUCHIBATh u XapaKTepU30BaTh TaOJIUYHYIO bopmy
[lepuoanueckoil cUCTEMBl XHUMHUYECKHUX DJJIEMEHTOB: pa3linyaTh
MOHATHSI «TJIaBHasE moarpymnmna (Arpynma)» ©  «1o0ouHas
noarpymnma (brpymnmna)y», «Mmainbie» u «00TIbIITHE)» TEPUOIBI

packpsiBaTh cMmbica [lepuonnueckoro 3akona J[.M1. Menneneena:
JEMOHCTPUPOBaTh IOHUMAHUE IEPUOJUYECKON 3aBHUCHMOCTH
CBOMCTB XUMHNYCCKUX DJIEMEHTOB oT nux ITOJIOKECHU A B
IIepuonnueckoi cucreme

3.5

COOTHOCUTH O00O3HAuYEHHS, KOTOpblE HMEITCI B TabmuUIe
«Ilepuognueckas cucrema XuUMH4YeCKUX 3iemeHtoB J[.M.
MenzeneeBa» ¢ YUCIOBBIMUA XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsii fA1pa, oOliee 4ucio
3JIEKTPOHOB M PACHPEAENICHUE UX M0 AJIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KJIACC

OINpeNeNIATh CTENEHb OKUCJICHUS DIEMEHTOB B  OWMHApHBIX
COEIMHEHMSIX

OTpeAeNATh BUJ XUMHUYECKOW CBSI3U (KOBaJIGHTHAas W HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSAX



Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'O 00111€r0
oOpa3oBaHus

1

Ilo Teme: «BeniecTBo M XUMHYECKast pEaKnus»

1.1

1.2

1.3

1.4

1.5

2.1

pPacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHSATHH: PacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOTUTHYECKAS TUCCOIHALIHS,
peaKkuyu MOHHOTO 0OOMEHa, KaTallu3aTop, XMMHYECKOE paBHOBECHE,
oOpaTuMble u HeoOpaTuMbIe peakiuu,
OKHUCJIUTEITFHOBOCCTAHOBUTEIHHBIC peaxiuu, OKUCIIUTEIb,
BOCCTAaHOBUTENIb, OKHUCICHHE M BOCCTAaHOBJIEHHUE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XWUMHUYECKas CBs3b (KOBAJCHTHAs, WOHHAs,
MeTaJlJIN4ecKasi), KpUcTalsinyeckasi peuérTka, CIUIaBbl, CKOPOCTb
XUMHYECKON pEaKIuu

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHUUYECKUX MOHSITHI U
MPUMEHATh JTH TIOHATHS TIIPM ONWCAHWM BEIIECTB MW HUX
IIpEBPALLCHUI

COCTaBJISITh YPABHEHUS AJICKTPOJIUTUUYECKON TUCCOIMAIIUU KHUCIIOT,
iesnioueld U Cojieil, MOJHbIe U COKpPAlIEHHbIE YPaBHEHUS PEaKIIHii
HOHHOTO OOMEHa

PaCKpLIBATb CYHIHOCTb OKHUCIHUTCIIbHO-BOCCTAaHOBUTCIIbHBIX
peakuuii MoCcpeaCTBOM COCTaBJICHMSI AJIEKTPOHHOTO OajnaHca 3TUX
peakuuii

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMUYECKOM pEeaKIuu

ITo Temam: «Hemerannabl U MX COEAUHEHUS» U «MeTaaiabl U HX
COCAUHCHUA»

XapakTepu3oBaTh  (ONMUCHIBATh) oOOmMEe U  crenupuIecKue
XMMHUYECKHE CBOMCTBA TNPOCTBIX W  CIOXHBIX  BEIIECTB,
MOATBEPK/asi ONUCAHHE NpPUMEpaMHM MOJEKYJISPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLIUI

22

COCTaBJIATH YpaBHCHHUA peaKI.IPIfI, MMOATBCPIKAAOIIUX
CYIICCTBOBAHUC TCHETHYECKON  CBSA3H MCXKIAY  BCHICCTBAMU
PA3JIMIHBIX KJIACCOB

2.3

MIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHMOCTH OT HX
CTPOCHUSA, BO3MOXHOCTH NPOTCKAHUA XUMHUUYCCKUX HpeBpaHICHI/Iﬁ
B PA3JIMYHBIX YCIIOBUAX

24

ClieIoBaTh TMpaBHJIaM TOJb30BAHUS XUMHYECKOW TMOCYI0M U
1abopaTOpHBIM 000PYJOBAaHUEM, a TAKXKE TIpaBUiIaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU MO BBITOJIHEHUIO
na6opaT0prlx XUMHUYCCKUX OIBITOB IO ITOJYUCHUIO U C06I/IpaHI/II-O
ra3000pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOTO Ta3a)

2.5

3.1

HpOBO}II/ITL peaKI_[I/II/I, HO)ITBep)K)IaIOHH/Ie Ka‘IeCTBeHHBII\/’I COCTaB
pa3MUYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IMYTEM XJIOPHI-,
Opomun, womupa, KapOonar, ¢docdar, cwimkar, Ccymnbdar,
TUIPOKCUIUOHBI, KATHOHBI AMMOHUS, NOHBI H3YYCHHBIX METAIIIOB,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB

ITo Teme: «XuMHs 1 OKpY’KarOIasi Cpena
pacKpbIBaTh CMBICII OCHOBHBIX XuUMHYeckuX monsaTui: [IJIK




BCIICCTBA, KOPPO3HA METAJIJIOB

3.2

MPUMEHITh OCHOBHBIC OIEpaIlMi MBICIUTCIIBHON NEATCIBHOCTH —
aHAJIU3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATH3aIUIO,
BBISIBJICHHE IPUYMHHO-CJICACTBEHHBIX CBSA3CH — JUIS H3YYCHHS
CBOWMCTB BEUIECTB M XMMHUYECKUX PEAKIU; €CTeCTBEHHOHAYYHbBIE
METOJIbl MO3HAHHUS — HaOJIIOJICHUE, W3MEpPEHHUE, MOJICITMPOBAHHE,
SKCIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN )

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon
1

1.1

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
HepBOHa‘-IaJIBHBIG XHUMHUYCCKUC ITOHATHA

IIpenmer xumuu. Poiap XMMUK B )KU3HU YEIOBEKa. XUMHUSI B CUCTEME HAYK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BEIIECTB

ITorarne o Meromax mO3HAHUS B XUMHUH. UHCTBIE BEIeCTBA U CMECH.
CriocoObI pa3zieneHus cMecei

1.3

1.4

ATOMBI M MOJIEKYJbl. XUMHYECKHE 2IEMEHTbl. CHMBOJIBI XHMHUYECKUX
aneMeHTOB. IIpocTble W ClOXKHBIE BelECTBA. ATOMHO-MOJEKYISPHOE
Y4EHHUE

Xumunueckas QGopmyna. BaleHTHOCTH aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKOH IOCTOSIHCTBa cocraBa BenlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTHOocuTenbHAs MOJIEKYJsIpHAas Macca. MaccoBasg J0Js XUMHYECKOIO
3JIEMEHTA B COCIMHEHUU

1.5

KonuuectBo BeniectBa. Monb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA,
MacChl ¥ YHCJIa CTPYKTYPHBIX €AMHHI] BelecTBa. Pacuérel mo dopmynam
XAMHYECKUX COCUHEHUIN

1.6

1.7

OuznyecKkue U XUMHUECKUE SIBICHUS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH  COXpaHEHHWsS] MAacChl  BEIIECTB. XWUMHUYECKHEC  YPaBHCHHS.
Knaccudukanus XuMUYECKMX peakuuid (COeNMHEHUs, Pa3IOoKEeHHUS,
3aMelIeHus, 0OMeHa)

XUMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM IIOCYAOH, ¢
npaBuiIaMu  paboTel B J1aboparopum M TIpuéMaMu  OOpalleHus ¢
nabopaTOpHBIM  000PYIOBAaHUEM, HW3yY€HHWE W ONHUCaHWE (DUINIECKUX
CBOWCTB 00pa3I[0OB HEOPraHMYECKHX BEIIECTB, HAOMIOJCHHE (PU3MUECKUX
(MaBIeHNE BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUTICHHE U
KOHJIEHCAllMs BOJIbl) U XUMUYECKUX (TOPEHUE CBEUYH, IPOKATMBAHUE METHON
IIPOBOJIOKH, B3aMMOJIEHCTBHE Mea C KUCIIOTOW) SIBJI€HMH, HAOI0JIeHUE U
ONKCAaHHE IPHU3HAKOB MPOTEKAHWsI XUMHMUYECKHX peakuuid (pasioxeHue
caxapa, B3aMMOJICIICTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHHe
rugpokcuga wmenu(Ill) npum  HarpeBaHuMM, B3aMMOJEHCTBHE JKele3a C
pactBopoMm conu Menau(ll), m3yuenuwe cmocoOOB paszzieneHus cMecen (¢
MOMOIIBIO  MarHura, (QUIBTPOBaHHWE, BbIMAPUBAHUE, AUCTHILIALMS,
xpomarorpadusi), TPoOBEACHNE OYNCTKA MOBAPEHHOW COJIM, HAOJIOJCHHUE U
ONKCaHHE pPe3ylIbTaTOB IPOBEACHUS OINbITA, WIIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHUsI MaCChl, CO3/IaHHE MOJIeIe MOJIEKYJ (IIapOCTEPHKHEBBIX )




Baxnelue npencTaBuTean HEOPraHMYEeCKUX BEIIECTB

2.1

Boznyx — cmech razoB. CocrtaB Bo3znyxa. Kucimopon — aneMeHT u mpocrtoe
BelecTBo. HaxoxaeHne Kuciuopoa B mpupoje, Gu3HIecKue U XUMUIECKIE
cBoiicTBa (peakiuu roperusi). Okcuapl. [Ipumenenune kucnopoaa. CriocoObr
NOJYYEeHHUsI KUCIOpoAa B Ja0OpaTOpUM W HPOMBIILIICHHOCTH. KpyroBopot
Kucaopojia B mpupojie. O30H — ayuioTpornHas Mo uKalus KUCIopoia
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2.3

24

2.5

TennoBoil 3G (deKT XUMHUECKONW pPeaKlnu, TEPMOXUMHUECKUE YpPaBHEHHS,
9K30- U SHIOTEPMHUUYECKHE peakuuu. TomIMBo: yroiap U MeTaH. 3arpsA3HEHHE
BO3/lyXa, yCHJICHHE IIAPHUKOBOr0 3((eKTa, pa3pylIeHUe 030HOBOTO CII0s

Bonopon — anemenT u npocroe BemecTBo. Haxoxnenue Bogopoaa B pUpoE,
bu3ndyeckne M XUMHYECKHUE CBOWMCTBA, NMPHUMEHEHHUE, CIIOCOOBI TOIYYCHHUS.
Kucnore! 1 comn

ModnsipHblif 00bEM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM

®dusnyeckue CcBoWCcTBa BOABL. Boga kak pactBoputTenb. PacTBOpBI.
HachlienHble M HEHACBIILIEHHbIE PACTBOpBI. PacTBOpUMOCTh BELECTB B
BoJZie. MaccoBas 1075 BEIIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponbp pacTBOpoB B NpHUpOJE U B XKU3HU yenoBeka. Kpyrosopor
BOABI B IpUpoje. 3arpsi3HEHHE MNpUpoAHbIX BoJ. OxpaHa M OYMCTKA
MIPUPOJHBIX BOJ

2.6

2.7

Knaccugukanus nHeoprannueckux coeauHenuil. Okcuapl. Knaccuduxanms
OKCHJIOB: coJjieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHbIE) H
HeconeoOpasytoe. Homenknatypa okcunoB. duznueckue U XMMUUYECKHUE
CBOICTBa OKCHAOB. [loiryueHne okcuaoB

OcHoBanus. Kiaccudukanus ocHOBaHMI: INENOYM W HEPAaCTBOPHUMBIE
ocHoBaHMs. HomeHknarypa ocHoBaHHMil. DHU3NYECKME U XHUMHYECKHE
cBolcTBa ocHOBaHUU. [Toyuenne ocHOBaHMi

2.8

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucnor. @u3ndeckue u
XUMHYECKHEe CBOMCTBA KHUCIIOT. Psan aktuBHOCTH MetammioB H.H. bekerosa.
[Tonyyenue kucinot

2.9
2.10

2.11

Conu. Homenknatypa coneil. @usndyeckne 1 XMuMHUYECKUE CBOWCTBA COJIEH.
[Tomy4yenue conei

I'eneTmueckas CBI3b MCXKAY KilaCCaMH HCOPraHNICCKUX COC}II/IHGHI/Iﬁ

XHWMHUYECKUN DKCIEPUMEHT: KA4EeCTBEHHOE OIPEACIICHHE COJEpKaHUs
KHCJIOPO/ia B BO3JlyXe, NOJIy4YeHHe, COOMpaHue, paclio3HaBaHue U U3ydeHHe
CBOICTB KHCIIOpO/1a, HAOIIOIEHNE B3aUMO/IEHCTBHUS BEILIECTB C KUCIOPOIOM
U YCIOBHS BO3HMKHOBEHHS W IpEKpalleHWs TropeHus (moxapa),
03HAaKOMJIEHHE C 00pa3llaMy OKCHJIOB M ONMCAHHUE UX CBOWCTB, MOJTYYEHHE,
coOupaHue, paclo3HaBaHHE M M3Y4YEHHE CBOWMCTB BOAOpoAa (rOpeHue),
B3auMojieiicTBue Bojoposaa ¢ okcuaoM menu(1l) (Bo3mMoxHO ucConbp30BaHue
BUJIEOMATEpHAJIOB), HAOIIOJeHHE 00pa3lioB BEIIECTB KOJIUYECTBOM | MOJIb,
HCCIIEJIOBaHUE OCOOEHHOCTEM pPACTBOPEHHUS BEIIECTB C  Pa3IUYHOU
pacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHONH MaccOBOM
JIOJIE pacTBOPEHHOIO BEIIECTBA, B3aMMOJICUCTBHME BOJBI C METaNIAMU
(HaTpueM U KajblMeM) (BO3MOXKHO HCIIOJB30BaHHE BHJEOMATEPHAIIOB),
orpeziesieHue PacTBOPOB KHUCIOT M IIENOYEeH C MOMOLIBI0 HWHIUKATOPOB,
UCCIIeIoBaHHE 00pa3I[OB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJI0/IeHue WM3MEHEHMsI OKPAcKHM WHIUKATOPOB B pacTBOpax KHUCIOT H
11es104el, n3ydeHue B3aumoencTeus okcuaa meau(Il) ¢ pactBopom cepHoit



3.1

3.2

33

3.4

3.5

KHUCJIOTBI, KHCIIOT C MeETa/llaMH, peakUuid HeHTpaau3aluu, MOoJydeHHe
HEpPacCTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO MeETajlyla JAPYTHMM W3
pacTBoOpa COJIH, pellieHne IKCIEPUMEHTAIbHBIX 33/1a4 110 TeMe «Baxkneiiiue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI

[Iepnonnueckuit 3axoH u [lepuoanyeckas cuCTeEMa XMMUYECKUX 3JIEMEHTOB
H.N. Menneneea. CtpoeHre aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

[lepBble MONBITKH KIACCHU(PUKALUU XUMHUYECKHX 3JeMeHTOB. [loHsitHe o
TpYIax CXOTHBIX AJIEMEHTOB (IIEJIOYHBIC U IICIIOYHO3EMENbHBIE METAJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMdoTepHbIe
OKCHU/JIbI U TUJPOKCHUIBI

IIepuoanueckuii 3akoH. Ilepuonnueckas cucremMa XMMHUYECKUX DJIEMEHTOB
HA.N. MenneneeBa. KopoTkomnepuoanas W JIMHHONIEPUOAHAS (HOPMBI
[Iepuoanueckoit cucreMbl XuMmuueckux aemeHToB JI.MI. Menneneesa.
ITepuons! u rpynnsl. OU3NYECKUN CMBICHI MOPAJKOBOTO HOMEpPA, HOMEPOB
nepuoja U rpymnibl 3JIEMEHTa

Crpoenue aromoB. CoctaB aroMHbIX siiep. M3oTombl. DIeKTPOHBI.
CrpoeHue 3IEKTPOHHBIX 000JI04eK aToOMOB MepBbIX 20 XHUMHUYECKUX
anemeHToB [lepnoanueckoit cucrems! .M. MennaeneeBa. Xapakrepucruka
XMMHUYECKOI0 3JeMEHTa 0 ero nosiokeHuto B Ilepuoanueckoil cucreme
J.N. Menneneena

3aKOHOMEPHOCTH HU3MEHEHHUS pajnyca aTOMOB XHMHMUYECKHUX DJIEMEHTOB,
METAJIMYECKUX W HEMETAJUIMYECKUX CBOMCTB II0 TpyNIaM U IEPHOAAM.
3nauenue Ilepuonmueckoro 3akoHa u llepuomnueckoil  cucteMsl
XUMHUUYECKHX 3JIEMEHTOB I pa3BUTHs HaykKu U npakTtuku. .M. Mennenees
— Y4€HBIN U TPAXIAHUH

Xumuyeckasi cBsi3b. KoBajneHTHas (MOJsipHAas M HEMOJIApHAsl) CBS3b.
ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MloHHAas CBs3b

3.6

CreneHb OKHCJICHUA. OKHCIUTEIFHOBOCCTAHOBUTEIILHEIC pCaKknuu.
Hpoueccm OKHUCJICHUS B BOCCTaHOBIICHHUS. OKUCIUTEIN U BOCCTAHOBUTEIHN

3.7

9 KJIACC

XUMHUECKUH SKCIEPUMEHT: H3y4eHHe OO0pa3lloB BEIIECTB METAIIIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THIPOKCHIA [IMHKA C pacTBOpaMU KHUCIOT U
IeJ0Yed, IIPOBE/ICHUE OIIBITOB, WJUIIOCTPUPYIOLUX ~ TPUMEPBI
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuuit (ropenue, peakuuun
pa3I0XKEeHUs, COEAMHEHNUS)

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUS

1

BemecTBo 1 XuMu4deckas peaKuus. HOBTOpeHI/IC

1.1

1.2

[lepnonnueckuit 3akoH. llepuognyeckas cucremMa XMMHUYECKHUX JJIEMEHTOB
J.. MenneneeBa. CrpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUH
CBOMCTB XMMUYECKUX DJIEMEHTOB MEPBbIX TPEX MEPUOJIOB, KaIHsl, KATbIHS U
UX COEAVUHEHMH B COOTBETCTBUHM C IIOJOKEHHEM DIIEMEHTOB B
[leproanueckoil cuctemMe U CTpPOEHUEM UX aTOMOB

CTpOeHI/Ie BCIICCTBA: BUIBI XUMHYSCKOM CBs3HU. THIIBI KPHUCTATINIMICCKHUX
peI_HéTOK, 3aBHUCHUMOCTh CBOICTB BC€IICCTBA OT THIIA KpHCTaHHHqCCKOfI



1.3

peméTk M BUJA XUMHUecKoM cBsi3u. Kmaccudukanus ¥ HOMEHKIaTypa
HEOpPraHUYECKUX BEUIECTB (MEKIyHapoJHasi U TpUBUAIbHAs). XUMUYECKUE
CBOMCTBA BELIECTB, OTHOCALIUXCS K PA3IM4YHBIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHM, FEHETUYECKAs CBSI3b HEOPraHMYECKHUX BEIIECTB

Knaccupukanus XUMHUYECKUX PEAKIUH IO pa3IUYHBIM MpHU3HAKaM (110
YUCIYy M COCTaBy YYAacCTBYIOIIMX B PEAKLUHUHU BEIIECTB, MO TEIJIOBOMY
3¢ eKTy, M0 U3MEHEHHIO CTETICHEH OKUCICHHSI XMMUYECKUX JIEMEHTOB, I10
o0paTUMOCTH, MO YYacTHUIO KaTajau3aTopa). JK30- U HHAOTCPMUYECKUE
peakuuy, TepMOXUMHUECKUE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHUYECKON
peakuuu

1.4

[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusax. [lonsrue
O TOMOTCHHBIX M TETepOreHHBIX peakiuax. [loHATHE O XUMHUYECKOM
paBHOBecuH. DakToOphl, BIUAIONIME HA CKOPOCTh XUMHYECKOW pPEaKUUu U
MOJI0)KEHHE XUMHUUECKOTO PABHOBECHS

1.5

1.6

OKHCINTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU, DJIEKTPOHHBIM  OamaHc
OKHUCJIUTEIIFHO-BOCCTAHOBUTEIIBHON peaknuu. CocTaBlieHWE ypaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHBIX PEAKIUi C HCIOJIb30BAaHHEM METOJa
3JIEKTPOHHOTO OajaHca

Teopus ANEKTPOIUTUYECKON JICCOLIMALUH. DIEKTPOUTHI u
HE3JICKTPOJIUThl. KaTnoHbl, aHHOHBI. MexaHu3M AMCCOIMALIMM BEIIECTB C
Pa3IMYHBIMU BUJIAMH XUMHUYECKOM cBsi3u. Ctenenb aucconuanuu. CUIbHbIC
U cimalble 3JEKTPONUTHL. Peakiimu MOHHOTO OOMeHa. YCIIOBUS NMPOTCKAHUS
peaknuii MOHHOTO OOMEHA, IOJHBIE W COKpPANIEHHBIC HMOHHBIC ypaBHEHUS
peaknuii. CBOMCTBa KHCIOT, OCHOBAHHH U COJICH B CBETE MPEACTABICHUN 00
AIEKTPOJIUTUYECKON aucconuanuu. KauecTBeHHBbIE peaklMu Ha HOHBIL.
[TonsiTve o TUAPOIIN3E COJIECH

1.7

XUMUYECKUIl HKCIIEPUMEHT: 03HAKOMJICHHUE C MOJETSIMU KPUCTAITHYECKUX
PEmETOK HEOPraHNYECKUX BEIIECTB — METAJUIOB M HEMETAIUIOB (Tpadura u
ayiMa3a), CJI0XKHBIX BELIECTB (XJIOPUAA HATPUs); UCCIEIOBAHNE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peaklUu OT BO3AECUCTBUS Pa3INYHBIX (DAaKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB, Ipoliecca
JMCCOIMALMN  KUCIIOT, IIenodeil M coiei (BO3MOXKHO HCIIOJIB30BAHHUE
BUJIEOMATEPHAJIOB); MPOBEACHUE OIBITOB, WIIIOCTPUPYIOIUX NPU3HAKU
MIPOTEKaHUs peakUuii MOHHOro oOMeHa (0Opa3oBaHUE OCajKa, BbIIEICHUE
raza, oOpa3oBaHHME BOJbI); ONBITOB, WJUIIOCTPUPYIOUIMX  MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuii (ropenue, peakiuu
pas3oXKeHUs, COENMHEHMs); pAclo3HaBaHWE HEOPraHMYECKUX BELIECTB C
IIOMOIIBIO KaYCCTBECHHBIX peaKuHﬁ Ha MOHBI; pCHICHUEC SKCIICPUMCHTAJIbHBIX
3a1a4

2.1

2.2

Hewmeramisr 1 ux COCINHCHUA

OO6mrast xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTemeHu okucieHus. CrpoeHue u (usMUeckue CBOICTBa
MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MPHUMEPE XJopa
(B3anMOJIeHCTBHE C METANIaMH, HEMETAJJIaMH, LIeJI0YaMu). XJI0POBOJAOPO/I.
CongHast KHCIIOTAa, XHUMHUYECKHME CBOMCTBa, IIOJYYEHUE, MPUMEHEHHUE.
JelictBue Xxjopa ¥ XJIOPOBOAOPOJAa Ha OPraHM3M 4YejoBeKa. Baxueniune
XJIOPUJIBI U UX HAXO0XKJICHUE B IPUPOAE

Obmas xapakrepuctuka 35eMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOESHHS
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aTOMOB, XapakTepHble CTeneHu okucieHus. CrpoeHne u (usnueckue
CBOMCTBA TPOCTBIX BEUIECTB — KHUCIOpOJAa M Cepbl. AJIOTPOIHBIE
MoOIUGUKAMK  KHUCIOpPOAAa U cepbl. XHMHUYECKHE CBOMCTBA CEpBHI.
CepoBopmopoj, crpoeHue, (pu3N4ecKue U XMMHUYECKHe cBoiicTBa. OKCHIIBI
Cepbl Kak IPEICTABUTENM KUCIOTHBIX OKcHioB. CepHasg KHCIOTa,
¢u3nyeckue U XMMUYECKHE CBOMCTBA (0OIIME KaK MPEICTaBUTEINs Kilacca
KUCIOT U crneuududeckue). XUMHUYECKHE pPEakLuu, JeKallue B OCHOBE
MPOMBIIIICHHOTO CHOco0a TONXy4eHUs] CepHOW KHCIOThL. IlpumeHenue.
Conmu  cepHOM KMCIOTBI, KaueCTBEHHAas peakuuss Ha CyJab(haT-HOH.
HaxoxneHnue cepsl U €€ COeAMHEHUHN B NPUPOJE. XUMUYECKOE 3arpsI3HEHHE
OKpY’Karollel Cpe/ibl COEJUHEHUAMH Cepbl (KUCIOTHBIE JOXKAHU, 3arpsi3HEHHE
BO3/lyXa U BOAOEMOB), CIIOCOOBI €r0 MPEAOTBPALCHUS

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymmbsl. OcOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHBIC CTEIEHU OKHCICHHUS. A30T, pacHpoCTpaHCHHE B
npupoje, ¢uznYeckue M XUMHYEeCKHe CcBoiicTBa. KpyroBopor aszora B
npupose. AMMHUaK, ero GU3MYeCKHe U XUMUYECKUE CBOWCTBA, MOIyYECHUE
npumeHerne. Comu aMMOHHS, WX (PU3MYECKHE W XMMHUYECKHE CBOWCTBA,
npuMmeHeHne. KauecTBeHHas peakuusi Ha HOHbBI aMMOHUS. A30THasl KUCIIOTa,
e¢ momydyeHue, (U3MYECKHE U XHMHUYECKHE CBOWCTBa (00mIMe Kak
IpeACTaBUTENI Kiacca KucioT u  cnenuduueckue). McmonszoBanue
HUTPATOB W COJIH aMMOHHMS B KayecTBE MHHEPAIBHBIX YIOOpECHUH.
XUMHUECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSMH a30Ta
(KHCIIOTHBIE TOKIH, 3arps3HEHHE BO3/1yXa, IIOYBBI U BOZOEMOB)
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2.5

2.6

®dochop, amnorponHbie Moaudbukamuu  Gochopa, Pusnueckne u
xumudeckne cBoictBa. Oxcua  docdhopa(V) um  dochopHas kucmora,
dusnveckue M XUMHYECKHE CBOWCTBa, MoiydeHue. lcrmonb3oBaHue
(docdaToB B KaueCTBE MHHEPATBHBIX YI0OpEHUI

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTEepPHbIC CTEMEHW OKHUCICHUSA. YTIIEpoA, auIOTPOIHbIE
MOTUGUKAINH, PACIIPOCTPAHEHHWE B MPHPOJE, (PU3MUECKUE W XUMHUECKHUE
cBoiictBa. Ancopbuus. Kpyrosopor yriaepona B mpupoje. OKcHIibI
yriaepoja, ux (U3NYECKHe W XMMHUYECKHE CBOWCTBA, JICHCTBHE Ha KHUBBIC
OpPraHu3MBbl, IOJy4YeHHE W TpPHUMEHEHHe. OKOJOTHMYecKue mpoOIeMsl,
cBs3aHHBIE ¢ okcuaoM yriepona(lV); rumoreza rmo6anbHOTO MOTETICHUS
KJIUMaTa; MapHUKOBBIA 3¢¢eKkT. YroiabHas KHCIOTa U €€ CONlu, HX
¢usznvyeckne W XUMHUYECKHE CBONCTBA, TMOJY4YCHHE U TNPUMEHEHHE.
KayectBeHHast peakuusi Ha KapOoHaT-MOHBL. Vcnonb3oBaHue kapOOHATOB B
OBITY, MEMIIMHE, TPOMBIIUIEHHOCTH U CEITbCKOM XO3SICTBE

[lepBoHavasibHble TOHATHS 00 OpPraHUYECKHX BEIIECTBAX Kak o
COEIMHEHMSX yriepoaa (MeTaH, 3TaH, STUJICH, alleTHUIICH, dTaHOJ, TIHIEPUH,
yKCycHast kuciora). VX coctaB u xumuueckoe crpoeHue. llonstue o
OMOJIOTMYECKH BaKHBIX BEIIECTBAX: KHUPaxX, OeIKax, yrieBoJaax — U UX POIU
B OKHM3HM 4eJOBeKa. MarepuaabHOe €IMHCTBO OPTaHHYECKUX U
HEOPraHUYeCKUX COEAMHEHUI

2.7

Kpemuuii, ero ¢Qusuyeckne U XUMHUYECKHE CBOWCTBA, TIOIy4YCHHE U
npumenenue. CoequHeHus KpeMHus B npupojae. O0mme npeacraBieHus: oo
okcupe kpemHusA(IV) wu  kpemHueBodt  kucinore. CHIMKATBl, UX
WCIOJIb30BaHWE B OBITY, MEIWIIMHE, NPOMBINUICHHOCTH. BakHeWmme
CTpOUTENbHbIE  MaTepuanbl: KepaMHKa, CTEeKJIO, [IeMeHT, OeToH,



2.8

3.1

3.2

xene300eToH. [IpoGmembl 6€30mMacHOTO  MCIOIB30BAHMS  CTPOMTEIBHBIX
MAaTEpHAJIOB B TOBCEIHEBHOM KU3HU

XUMUYECKUH IKCIIEPUMEHT: U3ydeHHe 00pa3l0B HEOPTraHUYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTHI; NPOBEJIECHHWE KAYECTBEHHBIX pEakUui Ha
XJIOPUA-UOHBI W HAONIONEHHE TMPHU3HAKOB UX MPOTEKAHMS; OIIBITHI,
oTpaxkamliue (QU3NYEeCKUe W XHUMHUYECKHE CBOMCTBA TaJIOTEHOB M UX
COEMHEHMH (BO3MOKHO HCIIOIb30BaHUE BUIEOMATEPUAIIOB); O3HAKOMIICHUE
¢ o0Opa3uamu xJIOpUI0B (TajJoreHU10B); 03HAKOMJIEHHE ¢ 00pa3liaMu Cephl U
e€ coeauHEHUSIMU (BO3MOXKHO  HCIOJb30BAaHUE BUJEOMATEPHUAIIOB);
HaOmo/leHne  mpouecca  oOyriMBaHUS — caxapa  [OJA  JICHCTBUEM
KOHUEHTPUPOBAHHOW CEPHOM KHCJIOTHI, M3YyYEHHE XHMHUYECKHX CBOMCTB
pa30aBiIeHHON CEpHOM KHUCIOTHI, MPOBEJCHHE KAaueCTBEHHOH peakluu Ha
cynbdar-uoH u HaOIrOAEHUE MpHU3HAKa €€ MPOTEKaHHs; O3HAKOMJICHHE C
(bU3MYeCKMMH CBOMCTBaAMHU a30Ta, ¢ochopa U UX COCAMHEHHUH (BO3MOXKHO
UCIOJIBb30BaHUE BHUAEOMATEPUATOB), OOpaslamMu a30THBIX M (POchHOPHBIX
ynoOpeHuil; moimyueHue, coOupaHue, pacro3HaBaHUE U U3Yy4eHHE CBOICTB
aMMMaKa; TPOBE/ICHIE KAaYeCTBEHHBIX PeaKkiii Ha MOH aMMOHUsA u (ocdar-
MOH Y M3y4YEHHE I[PU3HAKOB HUX [MPOTEKaHUs, B3aUMOJCHCTBUE
KOHIEHTPUPOBAHHONW  a30THOM  KHCIOTBI €  MeAblo  (BO3MOXKHO
HCIIOJIb30BaHUE BHJ/IEOMATEPUANIOB); U3YYEHHE MOJEIEH KPUCTAIUIMUECKUX
peméTok anmaza, rpaduta, (QymiepeHa; O3HAKOMJIEHHE C MPOILECCOM
afcopOIMu  pacTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  YIUIEM U
YCTPOMCTBOM MPOTHBOra3a; MOJydyeHUue, coOupaHue, paclo3HaBaHHE U
M3Y4YEHHUE CBOMCTB YIJIEKHUCIIOrO rasa; MpPOBEJACHUE KaueCTBEHHBIX peakluil
Ha KapOOHAT- M CUJMKAT-UOHBI M M3y4YCHHE MPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJICHHE C IPOAYKLIHMEW CHIMKATHOW IPOMBIIUICHHOCTH; PpELICHUE
SKCIEPUMEHTAIbHBIX 3aJad 1o TeMme «BaxHeilline HeMeTraulbl M HX
COETUHEHUS»

Merannsl 1 uX COCIMHCHUA

OO6mrast XapakTEPUCTHKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux noiyioxkeHus B Ilepuoguueckoil cucreme XUMHUYECKUX dneMeHToB 1.
MenpneneeBa u ctpoeHust aromoB. CTpoeHHe MeTauioB. Mertamindeckas
CBA3b U METAJIMYECKas KPUCTAIIMYECKas PEIIETKA. DJIEKTPOXUMUYECKUN
PsI HAIPSKEHUN METAJLIOB

duznyeckue M XHMMHUYECKHE CBOWCTBAa MeTauioB. OOmme crnocoOsl
nosyyeHus metamioB. [loHATHE 0 KOPPO3UM METAIIOB, OCHOBHBIE CITOCOOBI
3alUThl UX 0T Koppo3uu. CrijiaBel (CTallb, YyTyH, JIOPATIOMUHUMA, OpOH3a) U
UX MPUMEHEHHE B OBITY M IPOMBIIUIEHHOCTH
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[llenounble MeTauibl: MonoxkeHue B lleproanyeckoi cucreMe XUMUYECKHUX
snementoB JI.MI. MeHneneeBa; CTpO€HHE HMX aTOMOB; HaXOXJIECHHE B
npupoae. Pusznyeckue U XUMHUECKHE CBOMCTBA (Ha MpUMEpe HATPUS U
kanust). OKCuabpl U TUAPOKCUIBI HATPUS W Kanud. [IpuMeHeHue MenouyHbIX
METAJIOB M UX COCIMHEHUIN
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3.5

Illenoyno3emMenbpHbIE METAJIBI MarHui W KalbIlUM: IIOJIOKCHHE B
[Tepuonnueckoint cucremMe xumuueckux dneMmeHToB J[.M. Menneneena;
CTPOEHHUE X aTOMOB; HaXOXKJE€HHUE B mpupoae. Pu3ndeckne 1 XUMUYECKUE
CBOMCTBAa MarHus W Kajbllusi. BakHelIne COeIWHEHHS KaibIus (OKCH,
THAPOKCHI, COJIN). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHEHUS

AmomMuHMi: nosokeHne B [lepuonnueckoi cucteMe XUMHUYECKUX AJIEMEHTOB




J.1. MenpeneeBa; CTpOCHUE aTOMa; HaXOXKJI€HUE B mpupoje. Puznyeckue u
XAMAYECKHE CBOWCTBA amOMUHHSA. AMQOTEepHBIE CBOWCTBA OKCHIA U
TUAPOKCU]IA ATTFOMUHUS

3.6

3.7

Kenezo: nonoxxkenne B Ileprognveckoil cucTeMe XHMHUYECKHX 3JIEMEHTOB
JI.1. Menneneesa; ctpoeHue aToma; HaxoxaeHue B npupoae. dusnyeckue u
XUMUYECKHE CBOMCTBA kene3a. OKcuabl, ruapokcuanl u coau xenesa(ll) u
xenesa(lll), ux cocras, CBOMCTBA U MOJIyUCHHUE

XWMHYECKUN DSKCIEPUMEHT: O3HAKOMJICHHME ¢ oOpaslaMu METaUIOB U
CIUTaBOB, MX (PU3MUYECKUMHU CBOWCTBAMU; U3YYCHUE PE3YJIHTATOB KOPPO3HH
METa/UIOB (BO3MOJYKHO HCIIOJIb30BAaHUE BHUICOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJIA KalbllUsi W HATpusi C BOJAOM (BO3MOXHO
HCIIOJIb30BaHUE BHUICOMATEPHAIIOB); UCCIICIOBAHUE CBOMCTB KECTKOW BOJBI;
mpoiiecca TOpPEHHUs JKejle3a B KHUCIOpoje (BO3MOXKHO HCIIOIb30BaHUE
BHJICOMATEPHAIOB); IPHU3HAKOB MPOTEKAHUS KAUYEeCTBCHHBIX pEaKIMi Ha
WOHBI (MarHus, Kajblus, adtoMunus, uHka, xkenesa(ll) u sxemesza(Ill),
menu(Il); HabOmromeHMe W OmMHMCaHWE IPOIIECCOB OKpAIlIMBaHUS IUIAMECHHU
WOHAMU  HATpHs, Kamusi W Kalblus (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); HCClIeIOBaHHEe aM(OTEPHBIX CBOMCTB THIPOKCHAA
QTIOMUHUS U TUJIPOKCUIA IIMHKA; PEIICHUE HKCIIEPUMEHTAIbHBIX 33/1a4 110
TeMe «BakHEHIe MeTalIbl M X COSIUHCHUS

Xumus u OKpYyKaromiasa cpeaa

4.1

4.2

HoBrie MaTCpHrajibl U TCXHOJIOTHUH. BemlectBa u MaTcpualibl B MMOBCEIHEBHOU
JKM3HH YelIOBEeKa. XUMUS U 300POBLE. be3omacHoe HMcnoabp30BaHNE BEILIECTB
U XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy. HCpBaH IIoMOIIb IIPU XUMHUYCCKHUX OXKOT'aXx
" OTPAaBJICHUAX

OCHOBBI ~ IKOJIOTUYECKOM  IpaMOTHOCTH. XHUMHUYECKOE  3arps3HEHHE
okpyxaromerd cpeasl I[IJIK. Ponp XumuM B pEIIEHUH HKOJIOTMUYECKUX
npo6nem. [TpupoHble HCTOYHUKH YTIEBOAOPOAOB (YToJib, IPUPOAHBINA Tas3,
He(Th), MPOJIYKTHI X MEepepabOTKH, UX POJIb B OBITY U MPOMBIIIIEHHOCTH

4.3

XUMHUECKUN HKCHEpUMEHT: H3ydeHHe o00pa3loB MarepuanoB (CTEKIIO,
CILIaBbl METAJUIOB, TIOJIMMEPHbIE MaTEepHAJIbI)

MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUHS OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBbBI
OCHOBHOTI'O OBIIIETO OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMSA K NMPEAMETHBIM pe3yJbTaTaM
NPOBEpPsieMOro 0230BOr0 YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM
TpeOoBaHus NPOrpaMMbl OCHOBHOI0 0011ero odopasopanust Ha ocHose PI'OC

Hpe,[[CTaBJ'IeHI/IeZ

0 TI03HABa€MOCTH SBJICHHM NPUPOAbI, MOHUMaHHE OOBEKTHBHOM
3HAYUMOCTH  OCHOB  XMMHYECKOW Hayku Kak  obmnactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIEeH KyJIbTyphl U
MIPAKTUYECKON IEATEIbHOCTH YEJIOBEKA B YCIOBUSX COBPEMEHHOIO
o0111ecTBa; MTOHUMAHUE MECTa XUMHUHU CPEJU APYIHX €CTECTBEHHBIX
HayK

0 Hay4HbIX METOJAaX ITO3HAHMS, B TOM YHUCIIE HKCIIEPUMEHTAIBHBIX




U TCOPECTUUCCKHUX METOAaxX MCCICAOBAHUSA BCIICCTB M HN3YUCHUA
XUMHUYCCKUX peaKm/Iﬁ; YMCHHC HCIIOJIB30BaTb MOICIN JIA
00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npoPecCHOHATHHON JAEATEIBHOCTH, CBSI3aHHBIX C
XMMHEH M COBPEMECHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha
JOCTIDKEHUSX XUMHUYECKOH HayKH, YTO TO3BOJIUT OOYYarOIUMCS
paccMaTpuBaTh ~ XMMHIO  Kak  cdepy cBoed  Oymymei
poheCCHOHATILHON JICATEIILHOCTH M CJIeNIaTh OCO3HAHHBIA BBIOOD
XMUMHUHM KaK MPOQHIBHOTO MpeaMeTa NpU Mepexole Ha YpPOBEHb
CpemHero ooIero oopa3oBaHms

Bianenue cucreMoOl XMMHYECKMX 3HAHUM U YMEHUE NPUMEHATH
CUCTEMY XMMHYECKUX 3HAHUM, KOTOpasi BKIIOYACT:

2.1

BO)KHEHIINE XMMUYECKUE IMOHATHS: XMMUYECKUI 3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CII0’KHOE BELECTBO, OAHOPOJHAS U
HEOJHOPOJIHAsE CMECh, OTHOCUTEJIbHbIE ATOMHAsi M MOJIEKYJsIpHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN
00bEM, OKCUJ, KHCIOTa, OCHOBaHUE, COJNb (CpPEeqHssl), XUMUYECKast
peakiysl, peakuuu COEIUHEHHUS, PEAKUMUU Ppa3IOoKEHUs, PEaKIHUU
3aMelleHUs], peaklud 0OMeHa, TeroBOM APQeKT peakuu, 3K30- U
SH/I0TEPMHUECKUE PEAKILIUU, PACTBOP, MAacCOBasi JOJISI XMMUYECKOTO
JJIEeMEHTa B COEAMHEHMH, MaccoBas [JOJsI U IPOLIEHTHas
KOHIIEHTpallKsl BELIECTBA B PAaCTBOPE, SIIPO aTOMA, AJIEKTPOHHBIN
CIIOW aroMa, aTOMHas OpOWUTalb, PaAUyC aTroMa, BAJIEHTHOCTb,
CTEINEHb OKUCIICHUS, XUMHUECKas CBSI3b, AEKTPOOTPULIATENBHOCTD,
NoJsipHas M HENOJSpHAs KOBAJCHTHAs CBSI3b, HOHHAs CBS3b,
MeTaJUIMYecKasl CBsI3b, KpUCTaJUIMYECKas pemérka (aromHasd,
WOHHAsl, MeTaUIMYecKas, MOJIEKYJspHasi), MOH, KAaTUOH, AaHHUOH,
IEKTPOJIUT YU HENIEKTPOIUT, IJIEKTPOIUTHYECKAs TUCCOLUALINS,
pEeaklMy HOHHOIO OOMEHa, OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIC
peaKkiuM, OKUCIWUTEIb W  BOCCTAHOBUTENb, OKHCICHHE H
BOCCTQHOBJIEHME,  DJIEKTPOJIIM3,  XUMHMUYECKOE  DPABHOBECHE,
oOpatumble M HeOOpaTUMBbIE pEaKLUU, CKOPOCTb XHUMHYECKON
peakmu, katanusatop, ITJIK, koppo3us mMeTamios, cIuiaBbl

2.2

OCHOBOIIOJIArarlue 3aKOHbl XMMHHU: 3aKOH COXPaHEHHUs Macchl,
nepuonnueckuil 3akoH [[.M. MenneneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo

2.3

TCOpHUU XHUMUU: ATOMHO-MOJICKYJISIpHAA Teopus:, TCOpHUA
SHCKTpOJ'H/ITI/I‘IGCKOI\/JI Jucconmuanumn

BrnaneHune ocHoBaMHM XHUMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

3.2

YMEHUE TPABWIBHO HCIOJNb30BATh HW3YUYEHHBIE BEIIECTBA W
MaTepuaibl (B TOM 4YHCI€ MUHEpalbHblE YIOOPEHMs, METaIIbl U
CIUIaBBI, TPOAYKTHl TMEpPepadOTKH MPHUPOAHBIX HUCTOYHHKOB
YTIIeBOJIOPOAOB  (yrisi, TMPUPOJHOTO Tasza, HedTH) B OBITY,
CEJIbCKOM XO3SIIICTBE, HAa MPOM3BOJCTBE WM MOHHMMAHHME 3HAUEHUS
KHUpPOB, OEIKOB, YIJI€BOJOB JJsi OpPraHu3Ma 4YeJOBEeKa; yYMEHHUe
MPOTHO3UPOBATH BJIMSHUE BEIIECTB U XUMHUYECKHX MPOLECCOB HA
OpPraHM3M 4YeJIOBeKa U OKPYKAIOIIYI0 IPUPOAHYIO CPELy

YMCHUEC UHTCTPUPOBATE XUMHUYCCKUEC 3HAHUSA CO 3HAHUSAMU JPYTUX




y4eOHBIX MPEIMETOB
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HaJlW4yue OmbITa paboThl C  Pa3IMYHBIMM  HCTOYHUKAMU
uHboOpMaAIMM 1O XMMUU (Hay4Hass H HAYYHO-TIONMYJIsIpHAs
JIUTepaTypa, cIoBapy, CIPaBOYHUKHU, HHTEPHET-PECYPCHI)
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YMEHHE OOBEKTHUBHO OILIEHWBATh MH(OPMAIMIO O BEIIECTBAX, MX
MpEeBpALICHUSIX M NPAKTUYECKOM MPUMEHEHHH U  yMEHUE
WCIIOJIB30BATh €€ /ISl PelIeHUsl y4eOHO-TT03HABATEIbHBIX 3a1a4

Branenue ocHoBaMu MOHSATUHHOIO armapaTa ¥ CUMBOJIHMYECKOTO
s3plKa XMMHMH JJI1  COCTaBlieHHS (OpMYNIT HEOpPTaHUYECKUX
BEIIECTB, YPaBHCHUM  XUMHUYECKUX  pEakUHWil;  OCHOBaMH
xumudeckort HomeHkIaTyphl (IUPAC u TpuBHanbHOIN)

YMeHue  OOBSICHATH  CBSI3b  IIOJIOKEHUS ~ DJEMEHTa B
[Teproguveckoif CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sijpa,
o0liee YMCI0 JJIEKTPOHOB), PACHpPEACIICHUEM JJIEKTPOHOB TIO
9HEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPHOIOB, KU
¥ KaJIbIIUS

[IpencraBinenue O NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (pammyc aToma,
3JEKTPOOTPUIIATEIHLHOCTD), MPOCTBIX U CJOXKHBIX BEIIECTB OT
MOJIOKEHUs d37eMeHTOB B llepuoanueckoil cucreme (B MalbIx
nepuojax M IVIABHBIX MOJATPYIIAX) U 3JIEKTPOHHOTO CTPOEHUs
aToma

YmMmenue knaccuuuupoBarh:

7.1
7.2
7.3

8.1

XUMHUYCCKUEC DJICMCHTHBI
HEOPraHUYECKHE BEIIEeCTBA
XUMHUYCCKUC peaKIII/II/I
YMeHue onpeaensTh:

BAJICHTHOCTh M CTCIICHb OKHCJICHUA XHWUMHYCCKHX JJICMCHTOB,
3apsa HOHa

8.2

8.3
8.4

9.1

9.2

BUJI XHMHYECKOH CBS3M U THUI KpHCTaHHquCKOﬁ CTPYKTYPHI B
COCIUHECHUAX

XapakTep cpeabl B BOJHBIX pacTBOpax BeIIECTB (KHUCIOT,
OCHOBaHUM)

OKHUCJIUTEIb U BOCCTAHOBUTEIb

YMeHue xapakTepu3oBath GU3NUECKHE U XMMUUYECKUE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJIOPOJ, rpaduT, aimMas,
KpeMHu#, a3oT, ¢ocdop, cepa, XjIop, HATpul, Kamuil, MarHuu,
KaJIBIIMH, ATFOMUHUH, JKeJe30)

CIIO)KHBIX BEIIECTB, B TOM YHCJE€ WX BOIHBIX PacTBOpOB (BOJa,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOAOPOJ, OKCUABI M THAPOKCHIbBI
metaioB I-1IA rpymnmn, amromunus, meau (I1I), unnka, sxenesa (I u
), oxcuasr yrnepoaa (I u IV), kpemuus (IV), a3ora u pochopa
(IIT u V), cepst (IV u VI), cepaucras, cepHas, a3oTucras, a30THas,
¢bochopHas, yronpHasi, KpeMHHEBasE KUCIOTA U UX COJIM)

9.3

MPOTHO3UPOBATh M  XapaKTepH30BAaTh CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOECHHMS, IPUMEHEHHUE BEILECTB B



3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTb IIPOTEKAHHS
XUMHUYECKUX IIPEBPALLECHUN B PAa3JIMYHBIX YCIOBHUSX

YMeHHE COCTaBIATH MOJIEKYJIADHBIE W HOHHBIE YPaBHEHHS

10 peaxkuuii, B TOM 4HCIIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKHCIIUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIINI
103 WJUTIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA H3YYEHHBIX KJIacCOB
(Tpyrmim) HEOPraHUYECKUX BEIEeCTB
104 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHHe BIYUCIATH (IPOBOIUTH PACUETHI):
1.1 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIECTB,
MacCCOBYIO JIOJIF0 XMMHYECKOT0 3JIEMEHTA B COSIUHEHUN
11.2 MAaCCOBYIO JIOJIFO BEIIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
114 M0 YpaBHEHUSAM XHUMHUECKUX PEAKUUA M HAXOJUTh KOIUYECTBO
BeIIeCTBa, 00bEM U MacCy PeareHTOB WIIH MPOYKTOB PEaKIIUn
12 Bnanenue (3HaHue 0CHOB):
OCHOBHBIMM METOJAaMH HAay4YHOro TIO3HaHHsS (HAONIOACHHE,
121 W3MEpEeHUe, OKCIIEPUMEHT, MOJCIUPOBAHKUE) TPU H3IYUYCHUU
’ BEIIECTB M XUMHUYCCKHX SBICHHUH; YMeHHE COpMYITHpPOBATH
po0JIeMy U MPEATIOKUTh MYTH €€ perIeHUs
122 0e30macHOil paboThl ¢ XMUMHUYSCKUMHU BEIIESCTBAMH, XUMHYCCKON
) MOCYAOU U JIabopaTOPHBIM 000pyI0BaHUEM
mpaBwiaMu  0Oe3omacHOro  obOpamieHuss € BEIIeCTBaMHU,
WCIOJIb3YEMBIMH B TIOBCEIHEBHOM KM3HU, MPABUJIAMH TIOBEIICHUS
123 B IeNAX CcOepexeHHs 30pOBbS M OKpPYKAIOIIEeH MPUPOTHON
cpenbl; TOHMMaHuE Bpeaa (OMacHOCTH) BO3JCUCTBUS HA >KUBBIC
OpPraHU3MBI OMNpPENeIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS U
MPEAOTBPAIIEHUS UX BPETHOTO BO3ACHCTBUSA
13 Hanwawne MTPAKTUICCKIX HABBIKOB TUTAHUPOBAHHUS "
OCYUIECTBJIECHUS CIEAYIOINX XUMUYECKUX IKCIIEPUMEHTOB:
M3y4eHHe M  omnucaHue (U3MUYECKUX  CBOWCTB  BEILECTB;
13.1 O3HAKOMJICHHE C (U3NICCKUMH W XUMHUYCCKUMH SBICHHUSIMU;
OTIBITHI, WJUTFOCTPUPYIOLINE MPHU3HAKU MPOTEKAHHUS] XUMHUYECKUX
peakuuii
13.2 M3y4YeHre CIOCO00B pa3IeieHus] cMecei
MOJTydeHUE KHCIOpPOJa W HU3YYEHUE €ro CBOWCTB; IOJy4YCHUE
133 BOJIOPO/Ia H H3Y4EHHUE €ro CBONCTB; MOJYYEHUE YIIEKUCIOTO Ta3a
W W3YYECHHE €Tr0 CBOWCTB; IMOJyYEeHHWE aMMHaKa M W3y4eHHUE €ro
CBOWCTB
13.4 NPATOTOBJIEHNE PacTBOPOB ¢ ONpPENENEHHON MacCOBOM J1onei
pacTBOPEHHOTO BEIIECTBA
MPUMEHEHHEe  HMHIUKATOpOB  (JlakMyca,  METWIOpaHXka U
13.5 (dhenondTanenHa) AJs ONPEACICHHS XapaKTepa Cpeibl B pacTBOpax
KHUCJIOT U IeJIoUei
13.6 WCCIIEZIOBAHUE M ONHMCAHUE CBOICTB HEOPraHMYECKHX BEIIECTB



13.7

pa3NUYHBIX ~ KJIACCOB; M3YYEHHE B3aMMOJICHCTBUS  KUCIOT C
MeTaIaMH, OKCHJIaMU METaJLIOB, pacTBOPUMBIMHU u
HEPaCTBOPUMbBIMHU OCHOBaHHSIMH, COJISIMU; MOJIy4yeHue
HEpPaCTBOPUMBIX OCHOBAaHUM; BBITECHEHHME OJIHOTO MeTajuia
JPYTUM U3 pacTBOpa COJIM; HCCeloBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCHJIOB aJTIOMUHHUS U IIMHKA

pelieHrue SKCHEePUMEHTANbHBIX 3a7auy 1Mo Temam: «OCHOBHBIE
KJIacChl HEOPTraHMYECKUX COCIUHEHUIN»; «JIEKTPOJUTHUYECKAS
Iucconuanusay, «BakHeHIIne HEMETalnabl M WX COCAUHCHUSY,
«Baxaelne MeTajIbl H UX COSTUHCHUS

13.8

XUMHYECKHE  DKCIEPUMEHTHI, WUTIOCTPUPYIONINE  PHU3HAKU
MPOTEKaHHs PEaKIUii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIHH
Ha TIPUCYTCTBYIOIIME B BOJHBIX pAcCTBOpPaX HOHBI: XJIOPHUJ-,
Opomun-, woawa-, cyibdar-, ¢ocdar-, KapOOHAT-, CHIIUKAT-
AQHWOHBI, TUAPOKCUI-HOHBI, KATHOHBI AMMOHHS, MarHusl, KaJIbIIUs,
aTFOMUHMS, Kene3a (2+) u xenesa (3+), menu (2+), IUHKA

14

YmMmenue:

14.1

MPEICTAaBIATh PE3yJbTaThl JKCIIEPUMEHTa B (OpPME BBIBOJIOB,
JIOKa3aTeNIbCTB, TPAPUKOB U TAOJHUIl U BBIABIATH IMITUPHUCCKUC
3aKOHOMEPHOCTH

14.2

yCTaHAaBIMBaTh  CBS3UM  MEXIYy  peadbHO  HaOJII0JaeMbIMU
XUMUYECKUMH SIBJICHUSIMH UM TIPOIECCAMHU, MPOUCXOISIIUMH B
Makpo- U MHKPOMHpE, OOBSACHATH MPUYUHBI MHOTOOOpa3us
BELIECTB

IHHEPEYEHbB 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM
roCYAJAPCTBEHHOM 3K3AMEHE 110 XUMWHU

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 [lepBoHavasibHBIE XUMUYECKHE MTOHATHUSA
1.1 Uuctele BemecTBa U cMecu. CriocoObl pa3ienieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XHMHUYECKUX
a1eMeHTOB. [IpocThie U ClI0XKHBIE BEIIECTBA.
13 Xumunyeckass (opmyna. BaneHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB.
CreneHb OKUCIEHUS
3aKkOH IIOCTOSIHCTBA cocTaBa BewlecTB. OTHOcHUTENbHAasE aTOMHas Macca.
1.4 OtHocuTenbHasE MOJEKyJsipHas Macca. MaccoBas J0is XUMHYECKOIO
3JIEMEHTA B COEJUHEHUH
15 KonuuectBo BemectBa. Mosb. MosnsipHas Macca. MomsipHbIii 00bEM Ta30B.
B3anMocBsI3p KOJIMUECTBA, MACCHl U YHCIIAa CTPYKTYPHBIX €IMHUL BEIIECTBA
1.6 Du3ndyecKue U XUMUUYECKUE SIBICHUA. XUMHUUECKAsl PEaKUs U €€ NMPU3HAKHU.
3aKOH COXpaHEHHS MAacChl BEIIECTB. XMMHUUECKHE YPaBHEHUS
2 [Tepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMHUYECKHX 3JIEMEHTOB
J.11. MenneneeBa. CTpoeHHE aTOMOB
71 Ilepuognueckuii 3akoH. Ilepuonmyeckas cucreMa XMMHUYECKHX JJIEMEHTOB

JL.. Menpneneesa. Ilepuoael u rpynnsl. @uU3nyeckuili CMBICI TOPSIKOBOTO




HOMEepa, HOMEPOB MEPHOJia U TPYIIIBI AJIEMEHTa

22

Ctpoenne aroMoB. CocTaB aTOMHBIX sjep. M3oromnbl. Dnektponsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aTOMOB TepBbIX 20 XUMHUYECKHX JIIEMEHTOB
[Tepuonuueckoit cucremsl .. Menaeneena

23

3.1

3.2

3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX
TpEX MIepUOJIOB, KaJIus, KaJIbITHS (pammyca aTOMOB,
3IEKTPOOTPHUIIATEIILHOCTU, METAIMYECKUX U HEMETANTMYECKUX CBOWMCTB) U
X COCOUHEHHMH B COOTBETCTBHHM C TIOJOKCHHEM JJICMEHTOB B
[Tepuoanueckoit cuCTeMe U CTPOCHUEM UX aTOMOB

Crtpoenue BemiecTBa

Xumunueckass cBs3b. KoBasieHTHass (mosispHas W HEMOJSIpHAsi) CBSI3b.
DJIEKTPOOTPULIATEILHOCTh ~ XMMHUUYECKUX  2JIEMEHTOB. VoHHas  CBs3b.
MerTamnmmueckas CBI3b

Tunel KpUCTAIUIMYECKUX pEHIETOK (aToMHAsi, HOHHAs, METajuIM4ecKas),
3aBUCUMOCTH CBOMCTB BEIIIECTBA OT TUIIA KPUCTAUNIMUYECKON PEIIETKH U BUAA
XUMHYECKOH CBSI3H

Baxneriye npencraBuTeNM HEOPTraHMYECKHX BellecTB. HemeTtawibl U ux
coeIMHEHHI. MeTamibl U KX COSTUHEHUS

4.1

4.2

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX COEIMHEHUI: OKCHIOB
(coneobpa3zyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
Hecoseo0pa3yrome; OCHOBaHUK (UIIENOYM W HEPACTBOPUMBIE OCHOBAHHMS);
KHCIIOT (KHUCIIOpOACOAepk alue Hu OECKHCIOPOAHbIE, OJHOOCHOBHBIE H
MHOT'OOCHOBHBIE); CoJiel (CPEeIHUX U KUCIIBIX)

Ou3nMYeCcKue M XUMHYECKHME CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:
BOJIOPO/JIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyeckue U XUMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJJIOB: JIMTHUA,
HaTpus, Kajius, Maraus u KaJblus, AJIIOMHUHMHA, Keie3a.
QHGKTpOXI/IMI/I‘ICCKI/Iﬁ pAax HaprI)I(eHI/Iﬁ MCTAIJIOB

4.4

4.5

4.6

dusznueckue M  XUMHUYECKHE CBOWCTBAa  BOJIOPOJAHBIX  COEAMHEHHI
HEMETAJIOB: XJIOPOBOAOPO/Ia, CEPOBOAOPOIA, aMMHAKA

dusnyueckrue U XUMHYECKUE CBOMCTBA OKCHUIIOB HeMeTauioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yramepoma(Il, IV), xpemuus(IV).
[TonydyeHue OKCHI0B HEMETAIIIIOB

Xumnueckue coiictBa okcuioB: MetauioB IA-IIIA rpymm, nuunka, meau(Il) u
xenesa(ll, III). [Tonydyenre okCUI0B METAIIIOB

4.7

4.8

XUMHYECKHE CBOMCTBA OCHOBaHMM W aM(OTEPHBIX THUIPOKCUAOB (Ha
MpUMepe TUJIPOKCUIOB AIIOMUHUSA, kKene3a, HuHKa). [loayueHne ocHOBaHUMI
1 aM(OTEpPHBIX THAPOKCUIOB

Ob6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOIHOM,
CepOBOZIOPOAHOM, CEPHUCTOM, CEpHOM, a30THOM, (ochopHOH, KpeMHUEBOH,
yronbHON. OcoOble XMMHUYECKHE CBOWCTBAa KOHLIEHTPHUPOBAHHOW CEPHOU U
a30THOM KUCOT. [lonydeHue Kucior

4.9

OOue xuMHUYecKkre cBoicTBa cpenHux coneil. [lomydyenue coneit

4.10

4.11

[Tonyyenue, cobupaHue, pacrozHaBaHHE BOJIOPOJA, KHCIOPOJIa, aMMMaKa,
YTJIIEKUCIIOT0 ra3a B JlabopaTopuu

[Tonyyenue amMmmaka, CEpHOM M a30THOM KHCIOT B MIPOMBIILICHHOCTH.
O6u1re ciocoObl MOTyYeHHs METaJIOB



4.12

I'enernueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

XuMmudeckue p€aKkuuu

5.1

5.2

Knaccudukanus XuMUYeCKUX peaKIii Mo pa3IMyHbIM IPU3HAKAM: TIO0 YHCITY
U COCTaBY YYAacCTBYIOLIUX B PEaKIMU BEUIECTB, MO TEMJIOBOMY 3P deKTy, Mo
MU3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX JIEMEHTOB

TeroBoil >PPeKT XMMUYECKOH peakuuu, TEPMOXUMHUECKUE YpPaBHEHUS.
OK30- U SJHIOTEPMUYECKHUE peaklnuu. TepMOXUMHUYECKUE YPABHEHMS

5.3

OKuCINTEIbHOBOCCTAHOBUTENbHbIE PEaKIMH. Oxucnurenu u
BoccTaHoBUTENU. [Ipoluecchl OKHMCIEHUS U BOCCTAHOBIJIEHUSA. DJIEKTPOHHBIN
0aJaHC OKHCIUTEIbHOBOCCTAHOBUTEIIBHON PEaKLIUU

54

Teopust  snexkTponuTuyeckoi  aucconuanuu.  KaTHOHBI,  aHHOHBI.
DNEKTPOIUTHI U HEANEKTPOIUThL. CHiIbHBIE U c1a0ble JIeKTPOIuThl. CTeneHb
JICCOLIMAIIUU

5.5

6.1

Peakiun monHOro ooMeHa. Y ciaoBus pOTeKaHUs peakiii MOHHOro oOMeHa,
IIOJIHBIE U COKPAIIEHHBIE MOHHBIE YPABHEHUS PEAKIIMN

XHMHMS M OKpYXkKarolas cpeaa

BemectBa m Marepuainbl B IOBCEJHEBHOW JKM3HM 4eloBeKa. be3omacHoe
WCTIOJIB30BAHUE BEIIECTB W XMMHUYECKHUX PEaKIHid B J1a0OpaTopuu u OBITY.
IlepBast mOMOIIb IPY XUMUYECKHUX 0KOTaX U OTPABICHUSIX

6.2

XUMUYEeCKOoe 3arps3HEHHE OKpYyXaromiel cpenbl (KHCIOTHBIE —JIOXK[IH,
3arpsi3HEHUE TMOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro MpeaoTBpalICHUS
[IpenenpHas momyctumas koHuentparus semiectB (IIK). Ponp xumuum B
pEelICHUU HKOJOTHYECKUX TpoOsieM. YCHIIeHHE TMapHUKOBOro 3ddekra,
pa3pylIeHre 030HOBOIO CIIOSI

6.3

[Ipumenenue cepsl, a30Ta, pochopa, yriaepoaa, KpeMHUS U UX COSTUHEHHI B
OBITY, MEAWIIMHE, MPOMBIIIJICHHOCTH M CEILCKOM Xo3siicTBe. [IpuMmeHeHne
METAJJIOB M CIUIaBOB (CTalb, YyTyH, NIOPATIOMUHUI, OpoH3a) B OBITY U
MPOMBIUIEHHOCTH WX coenauHeHud. [loHsTME O KOppo3WM METauIoB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3HH

6.4

6.5

[IpupoaHble MCTOUYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOIHBIA Ta3, HE(TH),
MPOAYKTHI UX MepepaboTku (OEH3MH), UX PO B OBITY M MPOMBIIIIIEHHOCTH
[lepBoHavabHBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COEAMHEHUSIX
yriepoga (MeTaH, 3TaH, OSTWIIEH, alUeTWEH, 3TAHOJ, [JIMLEPHH, YKCYCHas
kuciora). [loHsTHE O OMOJIOrMYECKM BAaXKHBIX BEIECTBAX: JKUPAX, OenKax,
YIJI€BOAAX — M UX POJIM B )KM3HH YEJIOBEKA

7
7.1
7.2
7.3

Pacuérnr:

1o ¢popMysamM XUMHYECKUX COSTUHEHUN

Macchl (MaccoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
0 XUMHYECKUM YPAaBHEHHSIM

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOTI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. Amux6epona JL.IO. «3anumarensHas xumus», M, «ACT - IIpeccy, 2019r.



2. I'abpuensn O.C. Xumus. 9 knacc: pabouast rerpaas K yueOHuky I'abpuensna O.C. --
M.: Ipocda, 2022.

3. E.A. Epemun, H.E. Ky3pMenko «CripaBo4yHMK IIKOJIbHUKA MO0 XuMuH 8-11 kiacc, M,
«poda», 2023 T.

3. Xumus. 9 knacc: yueOHUK i1 001meodpazoBarenbHblX yupexaenuii/ ['adpuensua O.C.,
OctpoymoB N.I"., Cmagkos C. A. - M.: [Ipoda, 2022.

4. T'abpuensu O.C. Xumus 8 kiacc: ydeOHUK ISl 00111e00pa3oBaTeIbHBIX
opranuzanuit/O.C. I'abpuensu. .I'. Octpoymos, C.A.Cnankos. — M.: [IpocBemenne, 2024 —
175 c.

METOAUYECKUE MATEPHUAJIBI U151 YYUTEJIA

1. T'abpuensn O.C., Meronuyeckoe nocobue mia yuutend. Xumus 8-9 xiace. - M.: llpoda,
2023.

2. T'abpuensu O.C., OctpoymoB M.I'. Xumus. 9 kiacc: HacronpHast kHura yuutens. - M.:
Hpoda, 2024.

3. 'opxoBenko M.IO. «IToypounsie pazpaboTku» no xumuu 9 kinacc, ML, «Bakoy». 2004 r.

4. Komucaposa JI.B., , [Ipucsruna N.I' «kKoHTposibHbIE U TPOBEPOUYHBIE PAOOTHI 110 XUMHUHU 9
kiace», M., «Ok3amen», 2021r.

5. YuebHo-MeToanuecKas ra3era s yuutenei, uza. «llepBoe centsops», M., 2023 r.

6. YueOnuk O.C. ['abpuensH, «Xumusn» 9 knacc, M. «lpoday, 2022 roga.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

CD pguckum «OOmas u HeopraHudeckas xXumus», OpraHudeckas XUMHS»
«BuptyanbHas naboparopusi»

NuTepHeT-pecypcesr:

http //www.edu.ru - ®enepanbHblii 00pa3oBaTenbHbIN opTan «Poccuiickoe o6pazoBaHue».
http //www.mon/ gow. ru.- MunuctepcTBo obpazoBanus U Hayku Poccuiickoit denepanuu.
http //www.fsu. mto. ru - deaepanbHblii coBET M0 yueOHNKaM MUHUCTEPCTBO 00pa30BaHUs U
Hayku Pocculickoit denepanun.

http //him. Iseptcmber. ru. - I'azeta «Xumust » 1 calT i yuuTens «5 uay Ha ypok XUMHUN.
http //home. uic. tula .ru / -zanchem . - 3aHumMaTenbHAs XUMUS : BCE O METAJLJIaX.

http //mendeleev. Jino - net.ru . - [lepuoguuecknii 3axon /I .11 .Menneneesa u crpoeHue
aToma.

http //chemicsoft. chat.
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