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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHHM Ha ypOBHE OCHOBHOIO 00IEero oOpa3oBaHMs COCTaBlieHA Ha OCHOBE TpeOOBaHUI K
pe3yibTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHOM MPOTrpaMMbl  OCHOBHOIO  00mIero oOpa3oBaHWs,
npencrasieHHbx B PI'OC 00O, a taxxe Ha 0cHOBE (perepanbHOM padouelt mporpaMMbl BOCTIUTAHUS U C YUETOM
KOHIENIMKN TpernofaBaHusl yd4eOHOro mpenMera «XuMus» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoit
denepanuu.

[Iporpamma no xumMuu AaET MPEACTABICHHUE O LIENIAX, OOIIe cTpaTerny 00y4YeHusl, BOCIUTAHUS U Pa3BUTHS
oOyyaroluxcsl CpelcTBaMU Y4YeOHOIro MpeaMeTa, YCTaHaBIMBAET 00s3aTeNbHOE IPEAMETHOE COJAEpKAHUE,
IIPEAYCMaTPUBAET PaCIpeAeIICHHE €ro Mo KijlaccaM M CTPYKTYPUPOBAHME IO pasjenaM M TeMaM MPOrpaMMBbl 110
XUMHUH, OINpENEIseT KOJIUYECTBEHHbIE M KAYECTBEHHBIE XapAaKTEPUCTUKH COJIEPKAHUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUSI XUMHH C YYETOM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTHUKU
y4eOHOTO TpoIecca, BO3PACTHBIX OCOOCHHOCTEH OOydYarommxcs, ONpeaeseT BO3MOXKHOCTH TpeaMeTa it
peannzanuu TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUSI OCHOBHOW 00pa30oBaTelbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHus, a TaKXe TpeOOBaHUM K pe3yiabTaTaM OOYYEHHS XMMUU Ha YPOBHE IeJield W3y4YeHHS
MpeJAMETa U OCHOBHBIX BUJOB yue€OHO-TIO3HABATEIBHON AESITENIbHOCTH 00YyYarolerocs mo OCBOEHUIO Y4eOHOIo
COJIEpKaHUA.

3HaHUE XUMUU CIYXKUT OCHOBOM 111 (POPMUPOBAHUS MUPOBO33PEHUSI 00YUAIOIIETOCs, €ro MPEICTaBICHUN O
MaTepUaJbHOM €IUHCTBE MHpa, BaXHYIO poOJib UrpawoT (opMHUpyeMble XHUMHUEH MpPEJICTaBICHUS O
B3aMMOITIPEBPALLEHUSAX PHEPTUU U 00 3BOJIOLUHU BEIIECTB B MPUPOJIE, O MyTSIX PEUICHUs I0OalbHBIX MpodieM
YCTOMYMBOTO Pa3BUTHUS UEJIOBEUYECTBA — CHIPhEBOM, SHEPTETUUYECKOM, MUIIEBON M IKOJOTUYECKON 0€30MacHOCTH,
po0JIeM 3paBOOXPAHCHHUS.

N3yuenue xumuu:

CIOCOOCTBYET peanu3alid BO3MOXKHOCTEH Il CaMOPa3BUTHUS U (POPMUPOBAHUS KYJIBTYPbl JIMYHOCTH, €€
oO1iei 1 PyHKIMOHAILHOW IPaMOTHOCTH;



BHOCUT BKJaJ B (POPMUpOBAHUE MBIIUICHUS M TBOPUYECKUX CHOCOOHOCTEW OOYydYaromMXCs, HABBIKOB HX
CaMOCTOSATENIbHON y4eOHOUW NeSITeNIbHOCTH, IKCIIEPUMEHTAIBHBIX U HCCIIEAOBATENLCKUX YMEHUN, HEOOXOAMMBIX
KaK B TTIOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NeSITETbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYIHOTO MBINIICHHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO B3TJIAA HA €IUHCTBO
OPUPOABI M YEJIOBEKA, SIBISICTCS OTBETCTBEHHBIM ATarioM B (DOPMHUPOBAHUM €CTECTBEHHO-HAYYHOW T'PaMOTHOCTU
o0yJaronuxcs;

CIOCcOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K TIPHUPOAC, K
YeJI0BEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTMYECKOE 00pa30BaHUE O0yUaArOIIUXCS.

JlanHble HaIpaBiIeHUS B O0YYEHUU XUMHUHU 00ECTICUMBAIOTCA Crielu(UKON cofepKaHusa yueOHOTO MpeaMera,
KOTOPBIN SIBIIACTCSA IENArOTUYECKUA aJalTUPOBAHHBIM OTPaKEHHEM O0a30BOM HAyKHM XMMHUU Ha OMpPENeIEHHOM
arane €€ pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa30BaHUsS OPUEHTUPOBAH HA OCBOEHUE OOYYArOIIMMUCS
CUCTEMBI NIEPBOHAYAIBHBIX MMOHATUII XUMHUHU, OCHOB HEOPIraHUYECKOW XUMUU U HEKOTOPBIX OTAEIIbHBIX 3HAYUMBIX
MTOHATHIN OPraHUYECKOW XUMHUH.

CrpykTypa colepaHusi MPOTpaMMbl MO XUMHHM C(POpMHpOBaHAa HA OCHOBE CHUCTEMHOrO MOJX0ja K e€
m3yuennto. Coaep:kaHue CKIaAbIBAETCA U3 CUCTEMBI MOHATUI O XMMHYECKOM 3JIEMEHTE U BEUIECTBE U CHUCTEMBI
MOHATUH O XUMHUYecKo peaknuu. (OO0 53T CHCTEeMbl CTPYKTYpHO OpPTaHU30BAaHBI 10 MPHUHIIHUITY
MOCJIEA0BATEIBLHOIO PA3BUTHS 3HAHU HA OCHOBE TEOPETHUUECKUX MPEACTABIECHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YY€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUSI,;

— Ilepuoanyeckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3H;

— TIPEJICTaBICHU 00 IEKTPOIUTUUECKON TUCCOIIUAIINN BEIIECTB B PaCTBOpaXx.

TeopeTndeckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMITMPUYECKHU TMOJYUYCHHBIX U OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCS TOCJIEIOBATEILHO OT OJHOTO YPOBHS K JPYroMy, BBITIONHSS (PYHKIIUU OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHUSI U MOJYYEHUS M3y4daeMbIX
BEIIIECTB.



OcBoeHue mporpaMMbl IO XUMHU CIOCOOCTBYET (OPMHPOBAHUIO TMPEACTABICHUS O XHUMHYECKOM
COCTaBJIAIOIIEH HAYYHON KapTHHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOILLICHHS K HAYYHOMY
3HAHUI0 M METOJIaM MO3HaHUs B Hayke. V3ydyeHHe XMMHHM NPOUCXOJIUT C NPHUBICYEHUEM 3HAHUN M3 paHee
M3YYEHHBIX yUeOHBIX MpeaAMeToB: «OKpyxarommii Mup», «buonorus. 5—7 knaccei» u «Pu3uka. 7 KiIacc.

[Ipu u3ydyeHMH XUMHH MPOUCXOAUT (HOPMHUPOBAHHME 3HAHUM OCHOB XMMHUYECKON Hayku Kak o00yactu
COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUUECKOMN IESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM
KyJbTYpHhl. 3a7aua yueOHOTO MpeMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEUIIIHUX
(akTOB, TOHATUN, 3aKOHOB M TEOPETUUYECKUX IOJOKEHHH, TOCTYHMHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUU K HayYHBIM METO/JaM MO3HAHUS MPU U3YUYCHUH BEUIECTB U XUMUUYECKUX
peakiuii, B GOpMUPOBAHUH U PA3BUTHH MTO3HABATEIILHBIX YMEHUHN U UX MPUMEHEHUU B YU€OHO-ITO3HABATEILHON U
y4eOHO-UCCIIEIOBATENLCKON JIEATEIBHOCTH, OCBOEHUU IpaBMJl O€30MacCHOr0 OOpalleHHUs C BELIECTBAMHU B
MOBCETHEBHOM KU3HU.

[Ipyn M3yyeHUM XMMUU Ha YpPOBHE OCHOBHOI'O OOIIEro 0oOpa3OBaHMs Ba)KHOE 3HAYEHUE MPUOOpENH Takue
LEJH, KAK:

— (opMHpOBAaHUE MHTEIUIEKTYaJIbHO Pa3BUTONW JMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO, COTPYIHUYECTBY,
CaMOCTOSTEILHOMY MPUHATUIO PEIIEHUH, CIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIOBUSIM JKU3HU;

— HampaBJeHHOCTh OOYy4YEHUsS Ha CHCTEeMAaTHYeCKOE MpPUOOIIEHHEe OOydYaromMXcd K CaMOCTOSTEIbHON
MO3HABATEJILHON JIEATEIbHOCTH, HAyYHbIM METOJaM TO3HAaHUS, (DOPMHUPYIOUIUM MOTHBALIMIO W Pa3BUTHE
CITOCOOHOCTEN K XMMHU;

— o0ecreueHne yCIIOBUN, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMUCS OMbITa pPa3HOOOpa3HOMN
NEATEIbHOCTH, TO3HAHUSI M CAMOMO3HAHWS, KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIINI), HMEIOLIUX
YHUBEPCAIbHOE 3HAUECHHE JIJISl pa3IMYHbBIX BUIOB JI€ATEIbHOCTH;

— (popmupoBanue o061mIe (HYHKIIMOHATLHON U €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, B TOM YHUCJIE YMEHUU
OOBSCHSATH M OIICHUBATH SBJICHUSI OKPYXKAIOIIET0 MHUPA, UCIOJB3YSl 3HAHUS W OIBIT, TIOJYYCHHBIC MIPU W3YUCHUU
XUMUH, TPUMEHSITh X MPU PEIICHUU TPOOJIEM B TIOBCEAHEBHOM KU3HU U TPYIOBOMU JCATEIHHOCTH;



— ¢dopMupoBaHHE Yy OOYYaIOMMXCS TYMAaHHUCTHYECKMX OTHOIICHUH, MOHUMAHMS IICHHOCTH XHUMHYECKHX
3HAHUU 711 BBIPAOOTKU KOJIOTHYECKH I1€71€CO00Pa3HOr0 MOBEACHUS B OBITY M TPYJIOBOH JEATEIBHOCTH B IEJISAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAOLIEH MPUPOJTHOU CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOII0 W CAMOBOCIIMTAHWIO Ha OCHOBE
YCBOEHHUsI OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHpoduiisi M HalpaBICHHOCTH
JaabHeNIero o0y4eHusl.

OO6miee 4uciIO YacoB, OTBEAEHHBIX JIi WM3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro obOpa3oBaHmUs,
coctapisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJICIIO).

COILEPKXAHUE OBYYEHUA

8 KUIIACC

IIepBoHayabHBbIE XUMHYECKUE IOHATUSA

[Ipenmer xumun. Ponp XuMuM B )KU3HM 4Y€JIOBEKA. XMMUS B CUCTEME HayK. Tena u BemectBa. OPusnyeckue
CBOMCTBA BEIIECTB. ArperatHoe cocTosiHue BemecTs. [IoHsATHE 0 METOaX MMO3HAHMS B XUMHUH. UHCTHIE BEILIECTBA U
cMecu. CriocoObl pa3/iesieHus] CMECEeH.

ATOMBI 1 MOJIEKYJIbl. XUMHYECKHE 3I€MEHThl. CUMBOJIBI XMMHUUYECKUX 3JIEMEHTOB. [IpOCThiEe M CIOXKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas (opmyna. BaneHTHOCTH aTOMOB XHMMHYECKHX DJJIEMEHTOB. 3aKOH TIOCTOSHCTBA COCTaBa
BemecTB. OTHOcHUTENbHAs aToMHasg macca. OTHOCHUTENIbHAs MOJIEKYJIsipHas Macca. MaccoBasi 4Ol XUMHUYECKOIO
AJIEMEHTA B COCIMHECHUHU.

KomnuectBo BemectBa. Mosb. MonsipHas macca. B3auMoOCBsI3p KOIMYECTBA, MAacChl M YUCIA CTPYKTYPHBIX
eAUHUI] BenlecTBa. Pacu€Tsl Mo popMysiaM XMUMUYECKUX COSTMHEHHM.



Pu3NYeCKUEe U XUMHUYECKUE SIBIICHUS. XUMHUYECKas pPEakius U €€ NMPU3HAKUA. 3aKOH COXPAHEHUS MacCChl
BElIECTB. XUMHUYecKue YypaBHeHus. Kiaccudukanusa XuUMHUYECKHX peakuuid (COCIMHEHHUS, Pa3I0KEHUS,
3aMelleHus, OOMeHa).

XumuuecKkuii IKCnepumenm:

3HAKOMCTBO C XHUMHYECKON TMOCYAOW, MpaBWIaMH pabOThl B JIA0OpaTopuul U TpUEMaMU OOpalieHHs ¢
nabopaTOpHbIM 000PY/IOBAaHUEM, HM3YYEHHE M ONUCaHuE (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPraHUYECKUX
BEIIECTB, HaOMoAeHue Gu3ndyeckux (TUIaBjIeHUE BOCKA, TasHUE JIbJla, paCTUpaHUE caxapa B CTYIKE, KUICHUE U
KOHJICHCAIUsl BOJbI) U XUMUUECKUX (TOPEHHE CBEYH, TPOKATUBAHUE MEIHOU MTPOBOJIOKH, B3aUMOJICHCTBUE MeJa C
KHUCJIOTOM) SIBJICHWI, HAOJIOCHUE W ONMUCAHME TMPU3HAKOB MPOTEKAHMUS XMUMHUYECKHX peakiui (pasiokeHue
caxapa, B3aUMOJICWCTBHE CEPHOM KHCIOTHI C XJOpUIOM Oapusi, paszioxeHue ruapokcuna memu (1) mpu
HarpeBaHUM, B3aUMOJICHCTBHUE Keje3a ¢ pacTBopoM coiu Menu (II), uzydenue crocoOoOB paszjenieHus cMecei: C
MOMOIIBI0 MarHuta, (QUIbTpOBaHUE, BbHINIAPUBAHUE, IUCTUUISALUS, XpoMmarorpadus, MNPOBEICHUE OUYUCTKU
MMOBAPEHHOW COJIM, HAOJIIOCHUE U ONHCAaHUE PE3YIbTATOB IMPOBEIACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUS MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bozayxa. Kucinoponm — snemeHT W mpocTtoe BemiecTBo. Haxoxkaenue
KUCJIopoAa B mpupoje, (usnueckue M XUMHUUECKHWE CBOMcTBa (peakiuu ropeHus). Oxcuabl. [IpumeHenue
kuciopoga. CrocoObl MOMydeHUs] KUCIOpoJa B JabOpaTOpuu U MPOMBIINUIEHHOCTH. KpyroBopoT kuciopona B
npupoze. O30H — aJuIOTPOITHAS MOAU(BUKAITUS KUCIOPOa.

TenmoBoit >(PppekT XUMHUUYECKOW peakiuu, TEPMOXUMUYECKHE YPaBHEHHS, H5K30- M JSHIOTEPMHUYECKUE
peakiuu. ToOIUIMBO: yroiab W MeETaH. 3arpsi3HEHUE BO3JyXa, YCUJIEHHE MNapHUKOBOro 3¢dexra, paspylieHue
030HOBOTO CJIOSI.

Bomopon — snemeHT u mipoctoe BemiecTBo. Haxoxkaenue Bogopoaa B mpupojae, Pu3ndeckue U XUMUYECKHE
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI TToNTydeHHs. KuciaoTe u comm.

MossipHbIil 00BEM Ta30B. PacuéThl M0 XMMUYECKUM YPABHEHUSIM.



dusnueckue cBolcTBa BOAbl. Boma kak pactBoputens. PacTBopsl. HacklllieHHbIE W HEHACHIIICHHBIC
pactBOpbl. PacTBOpUMOCTH BelecTB B BoJie. MaccoBast 10Jisl BEMIECTBA B PACTBOPE. XUMUYECKHE CBOMCTBA BOIBI.
OcHoBanusi. Ponb pacTBOpOB B MpUpPOJE U B KU3HU ueloBeKa. KpyroBopoT BOAbI B MpHUpPOJE. 3arpsi3HEHUE
MpUPOAHBIX BOA. OXpaHa U OUYMCTKA TIPUPOIHBIX BOJI.

Knaccudukanus nHeopranmyeckux coenmuenuid. Oxcunbl. Kiaccudukaims OKCHIOB: COJIEOO0pa3yromiue
(OCHOBHBIE, KHCIOTHBIE, am(poTepHble) U HecoseoOpasyromue. Homenknarypa okcumoB. Dusmyeckue u
XUMHYECKUE CBOKCTBA OKCUIOB. [lomydeHne okcuaoB.

OcHnoBanusa. Krnaccuduxamuss ocHOBaHM: MIENOYM U HEpacTBOpUMbIe OcCHOBaHMs. HomeHkiarypa
ocHOBaHUU. OU3NYECKHE U XUMUUECKUE CBOMCTBA OCHOBaHMM. [omydeHne oCHOBaHMUI.

Kucnotel. Knaccudukanust kucnor. Homenkiarypa kuciaor. @uznueckue U XMMHUYECKUE CBOMCTBA KHUCIIOT.
Psan aktuBHOcTH MetaruioB H. H. bekerosa. [lonydyenue kucnor.

Comu. Homenknarypa conei. ®u3ndeckue 1 XMMHYECKHE CBOMCTBA cotieil. [lonmyuenue conen.

I'eneTnueckas CBsI3b MEXIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpeeNIeHnEe COACpKaHUs KUCIOpPOaa B BO3JyXe, MOJydyeHUe, COOMpaHue, paclio3HaBaHUE U
M3yUYEHHE CBOMCTB KUCIOPO/ia, HAOIIOACHUE B3aMMOACHCTBUS BEIIECTB C KUCIOPOAOM U YCJIOBHS BO3HUKHOBEHHUS
U TIpeKpanieHus ropeHus (moxapa), 03HaKOMJIEHHE C 00pa3liaMu OKCHJIOB U OMHCAaHUE MX CBOMCTB, MOJIyYEHUE,
coOupaHue, pacro3HaBaHWE W M3YYE€HHE CBOMCTB BOJOpoja (TOpeHHE), B3aUMOJEHCTBUE BOJOPOJA C OKCHIIOM
meau (II) (BO3MOXKHO HCTIONB30BaHUE BUICOMATEPUATIOB), HAOIIOEHUE 00Pa3II0B BEIIECTB KOJIUYECTBOM | MOJIb,
HcclieIoBaHEe OCOOCHHOCTEN pacTBOPEHMUSI BEIIECTB C Pa3IMUYHON paCTBOPUMOCTHIO, MPUTOTOBJIECHUE PACTBOPOB C
OTpeeIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBUE BOABLI C METa/UlaMH (HATpUEM H
KaJibI[ueM) (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIOB), MCCIEA0OBaHUE OO0pa3lloB HEOPTaHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOJIOJIEHUE N3MEHECHHSI OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOUYEH, N3yUYCHHE
B3aumoiericTBus okcuaa meau (II) ¢ pacTBOpoM cepHO KUCITOThI, KUCIOT ¢ METAJIJIaMHU, PEaKIIUi HeUTpalu3aluu,
MOJy4YeHHE HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METaJljla JIPYTMM W3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJ1au 10 TeMe «BakHeuIme Ki1acchl HEOPraHUYECKUX COSTUHEHUI.



IMepuognueckuii 3akoH u Ilepuoamyeckass cucrema xumuuyeckux djiementoB /I. M. MenpgeseeBa.
Crpoenue aTtoM0B. XUMHYECKasA CBA3b. OKUCJINTETbHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

IlepBble MONBITKM KiIacCU(UKAIMUM XUMUYECKHX 3JeMEHTOB. [loHATHE O Tpynmax CXOJHBIX 3JIEMEHTOB
(IIenoYHbIE M ILEJIOYHO3EMENIbHBIE METalUlbl, T'aJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpbIE 00pa3yroT
am(bOTepHbIC OKCUABI U TUAPOKCHUJIBI.

Ileppommueckuit 3akoH. Ilepmommueckas cucrema xumuyeckux odnemMeHtoB [JI. M. Menaeneesa.
Koporkonepuoanass u anmuHHonepuogHast ¢opmbsl I[lepuonnueckoir cucteMbl XUMHUYecKuX 3iemeHToB J[. WM.
MenpneneeBa. Ilepuonel n rpymnmbsl. OU3HYECKUN CMBICHI IMOPSAKOBOTO HOMEpPA, HOMEPOB IEpUOJA U TPYMIIBI
DJIEMEHTA.

Crpoenne aromoB. CoctaB aTomHbIX siaep. M3orombl. OneKTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK
atoMOB mepBbIXx 20 xmmuueckux sneMeHToB llepuonnueckont cucremsl [[. M. MenneneeBa. XapakTepHCTHKA
XUMHYECKOT0 JIEMEHTA I10 ero MnojoxeHuro B Ilepuonnueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHMSI painyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAININYECKUX
CBOMCTB IO IPYIIIIAM U IIEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoanyeckoil CHCTEMbl XUMHUYECKUX AJIEMEHTOB JUJISi Pa3BUTHUS
Hayku U npaktuku. 1. 1. MenaeneeB — yu4€HbIN U IPAKIAHVH.

Xnmuueckas cBs3b. KoBaneHTHast (MOJSIpHAsE U HEMOJISIPHASI) CBSA3b. DJIEKTPOOTPULATENIBHOCTh XUMUYECKUX
anemMeHToB. loHHas CBA3b.

Crenenp  okucneHus.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE — peakuuu. IIpomeccbl  OKHCIEHHS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpaslioB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJEHCTBUE TMAPOKCHUIA IIMHKA C pacTBOpaMu
KHCJIOT W IIEJIOYEH, MPOBEACHUE ONBITOB, WIUIFOCTPUPYIOIIUX MPUMEPBI OKHCIATEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu pa3ioKeHus, COSTUHEHUS).

Mesicnpeomemmnnie ceasu



Peanuzanusi MeXNpeIMETHBIX CBS3€M NpU H3YYEHMH XHUMHUUM B 8 KJIAcCE€ OCYIIECTBISACTCS 4Yepes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHN, TaK W TOHSATHUM, SBISIIOIIUXCS CUCTEMHBIMHU IS
OT/ICJIbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAy4HbIH (DAaKT, THUMOTE3a, TEOpHs, 3aKOH, aHaJIN3, CHUHTE3,
KJaccuduKaIus, NepuoIuIHOCTh, HAOIIOIeHUE, SKCIIEPUMEHT, MOJISJTUPOBaHNE, U3MEPEHNE, MOJICb, SIBJICHUE.

®du3uKa: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIMJ, U30TOMbI, PAIUOAKTUBHOCTb, MOJIEKYJIA,
AIEKTPUYECKUH 3apsijl, BEIIECTBO, TEIO0, 0OBEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (pu3ndecKkue BETUYUHBI,
€JIMHULIBI U3MEPEHUSI, KOCMOC, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorus: poTocunTes, AbIxanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaibl, TOPHBIE IMOPOJbI, IMOJE3HbIE HCKOMAeMble, TOILUIMBO,
BOJTHBIE PECYPCHI.

9 KIIACC

BemecTBO 1 XUMHYECKAs peaKkuus

Ilepnonmueckuit 3akoH. Ilepuoanueckas cucrema xumudeckux nnemeHToB . M. Menaeneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB XUMHYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KATHSs, KaJIbIIHUs
U UX COCIMHEHUI B COOTBETCTBUU C MOJIOAKEHUEM 3JIEMEHTOB B [leproanueckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BeniecTBa: BUIbI XUMHUYECKOW CBSI3U. THIIBI KPUCTATIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIA KPUCTALIMYECKON PEIIETKU U BUJIa XUMHUECKOM CBSI3U.

Knaccudukanus u HoMeHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS
K pa3JIM4HbIM KJIACCaM HEOPTraHWYECKUX COECIUHEHUI, TCHETUYECKAs CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukanus XuMUYECKUX peaKIuil MO pa3IuvHbIM MPU3HAKaM (TI0 YUCITY M COCTaBYy y4YaCTBYIOIIUX B
peaKIuy BEIIeCTB, MO TEIIOBOMY 3(P(HEKTy, MO U3MEHEHUIO CTENEHEH OKHUCIICHUS XHMHUUYECKUX JJIEMEHTOB, IO
00paTUMOCTH, 110 YYACTHUIO KaTajiu3aTopa). IK30- U SHIOTEPMUUYECKHUE PEAKIIUH, TEPMOXUMUUECKUE YPABHECHHUS.

[Tonsatue o ckopoctn xumMuueckoil peakiuu. [loHstue 00 oOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX
peakiusx. [loHsiTHE 0 TOMOTEHHBIX U TeTeporeHHbIX peakiusax. [lonstue o katanuze. [loHATHE 0 XMMUYECKOM
paBHOBecUU. DAKTOPHI, BIUSIONIME HA CKOPOCTh XUMUUYECKOUN PEaKIIUU U MOJ0KEHUE XUMUUECKOTO PABHOBECHSI.



OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIUH, 3JEKTPOHHBIM OanaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOU
peakuuu. CocTaBi€HUE YPAaBHEHMH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN C HCIOIb30BAaHHUEM METO/a
AIIEKTPOHHOTO OaaHca.

Teopust 2IEKTPOTUTUUECKON TUCCOLMAIIMU. DICKTPOIUTHI U HEANNeKTpoauThl. Katnonsl, annonsl. Mexanusm
JUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUAAMH XUMUYecKoM cBsizu. CreneHpb quccouuanuu. CuiabHbIE U Cl1a0ble
AIIEKTPOJIMTHI.

Peakimu noHHOrOo OOMeEHa. YCHOBHSI MPOTEKAaHHUS pPEAKIM HOHHOTO OOMEHa, TOJHBIE U COKpalléHHBIC
VMOHHBIE ypaBHEHHs peakuuid. CBoHCTBa KHCJIOT, OCHOBaHMH M COJE€Hl B CBET€ NPEACTaBICHUNA 00
AIIEKTPONIMTUYECKON Arccorualiy. KauecTBeHHbIe peakiuy Ha HOHBI. [[oHATHE O THIPOIN3E COMEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJEISIMU KPUCTAIMYECKHX PEMIETOK HEOPTraHMYeCKUX BEUIECTB — METAJIOB H
HeMeTauioB (Tpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpPHAA HATPHs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakluu OT BO3JACHCTBHUS pa3iIMUYHBIX (PAKTOPOB, MCCIEIOBAHHE 3JIEKTPONPOBOJHOCTU PAaCTBOPOB
BELIECTB, MPOIEcca IUCCOLMALMU KHUCIOT, Iieouel u cosiel (BO3MOYKHO HCHOJb30BAaHUE BUAEO MAaTEpHUAJIOB),
MIPOBE/ICHHUE OMBITOB, MJUTFOCTPUPYIOUIUX MPU3HAKU MTPOTEKAHUS peaklnii MIOHHOro oOMeHa (0Opa3oBaHuE OCaIKa,
BbIJIETICHUE Ta3a, 00pa30BaHKUE BOJbI), OMBITOB, WILTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakluuu pasjoKeHUs, COCIMHEHUS ), pacllO3HaBaHUE HEOPTraHMYECKUX BEILIECTB C MOMOILbIO
KauyeCTBEHHBIX peakLUil Ha MOHBI, PEILICHUE SKCIIEPUMEHTANIbHBIX 3a/1ad.

HemeTasuibl 1 UX coeAMHEHHS

OOmiasi xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTENEHH OKHCIICHUS.
Crtpoenne u (u3HUECKHe CBOWCTBA MPOCTHIX BEIIECTB — rajoreHOB. XMMHYECKHE CBOMCTBA Ha MpUMEpPE XJopa
(B3auMo/IelicTBME C MeETajulaM{, HEeMeTalllaMH, Inejaodamu). XiopoBomopoa. ComsiHas KHCIOTa, XUMHUYECKHUE
CBOWCTBA, IOJy4YEeHUE, MPUMEHEHHE. [[eliCTBHE XJOpa M XJIOPOBOJAOPOJA HA OpPraHWM3M uesoBeKa. BaxkHeunmue
XJIOPUJIBI U UX HAXO0XJICHUE B IPUPO/IE.

Oobmas xapaktepuctuka 3meMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEepPHBIE CTEIICHU
okucienus. CTpoeHHe W (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa W CEpbl. AJUTOTPOITHBIC



MOJU(PUKALIUA KHUCIOPOJa M Cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOpOA, CTpOeHHE, (U3UUECKHE U
XUMHUYecKue cBorcTBa. OKCHUIBI Cephbl KaK MPECTABUTEIN KUCIOTHBIX OKCHI0B. CepHasi KucioTa, PU3nyeckue u
XUMUYECKHE CBOMCTBA (0OIIME Kak MPEACTaBUTENS Kilacca KUCIOT W crenuduaeckue). XUMUYECKHUE PEaKInH,
JIeKAIIUe B OCHOBE TIPOMBITIUICHHOTO CIIOC00a TIOydeHUs CEpHON KUCIOTHI. [IpuMmenenune ceproi kuciaotel. Conn
CEpHOM KHUCIIOTHI, KaueCTBEHHAsi peakiusi Ha cylbdar-uoH. HaxoxzaeHue cepsl U €€ COCAMHEHHN B MPUPOJE.
XMMHUYECKOE 3arps3HEHUE OKPY>KAIOIIEH Cpe/ibl COETMHEHUSIMH Cepbl (KUCIOTHBIEC TOXKIH, 3arpA3HEHUE BO3IyXa U
BOJIOEMOB), CITOCOOBI €T0 MPEOTBPAILICHHUS.

OO6mas xapaktepucTuka 37JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbIE CTEIEHU
OKHCJCHHUS. A30T, pacnpocTpaHEHHE B Tpupoje, GU3MYECKHEe M XUMHUYECKHe CBoHcTBa. KpyroBopor aszora B
npupoge. AMMuUak, ero puU3nYeckrue U XUMUYECKUE CBOWCTBA, MOdydeHuE U npuMmeHeHue. Colu aMMOHHUS, UX
¢du3nYecKue U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHast peakiius Ha HIOHbI aMMOHHUSI. A30THAs KUCJIOTA,
e€ momydeHue, GUIMYECKHE HW XUMHUYECKHE CBOWCTBa (0OmMe Kak TMpeACTaBUTENS Kjacca KHCIOT |
cnerupudeckne). Vcmonp30BaHWE HUTPATOB M COJIGH aMMOHHS B KayeCTBE MHHEPAIbHBIX YI0OpEHUH.
XHWMHYECKOE 3arpsi3HCHHE OKPYIKAIOIICH Cpeabl COCTMHEHUSIMH a30Ta (KUCIOTHBIE TOXKIH, 3arpsI3HCHUE BO3IyXa,
nmouBsl U BoJoEMOB). Docdop, amrorpornHbie Momupuranuu Gocdopa, uU3NUECKHE U XUMHUUYECKHE CBOMCTBA.
Oxkcup dochopa (V) u pochopnas kucnora, pusndeckue ¥ XUMUISCKHE CBOMCTBa, moyrydeHue. Mcnonb3oBanue
(docdaroB B kKauecTBe MUHEPAIBbHBIX YI00PEHUIA.

O6mas xapakrepuctuka 3jeMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpPHbIE CTEIEHU
OKHUCJICHUS. YTJIEpOJ, ajuTOTPOIHbIC MOIU(HUKAIINN, PAaCTIPOCTPAHCHHUE B MPHUPOAE, (PU3HUSCKHE M XUMHUYCCKHEC
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B npupoge. OKcuabl yriepoaa, ux (U3MYECKHe U XUMHYECKUE
CBOMCTBA, ICWCTBUE HA KUBbIE OPTaHU3MBI, TIOJIYYCHHE U IPUMEHEHUE. DKOJIOTHYECKUE MPOOJIEMBI, CBSI3aHHBIE C
okcusioM yriepoaa (IV), rumoresa rio6aibHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIN (D¢ eKT. YToapHas KucioTa u
e€ comm, ux (U3MYECKHEe M XUMHUYECKHE CBOMCTBA, TOJyYCHHWE W TNpUMEHEeHHe. KauecTBeHHas peakius Ha
kapOoHaT-uoHkI. Vcroap30Banne KapOOHATOB B OBITY, METUIIMHE, TPOMBIITUICHHOCTH U CEIbCKOM XO3SIMCTBE.

[TepBoHaYaIbHBIC TOHATHSA 00 OPTaHUYSCKUX BEIISCTBAX KaK O COCIMHECHUSX yriepoja (MeTaH, 3TaH, dTHUIICH,
alleTUJICH, 3TAHOJ, TIUIEPHUH, YKCYCHasE KucioTa). [IpupoiHbIe MCTOYHUKH YTIEBOAOPOIOB (YroJib, MPUPOTHBINA



ra3, HedTb), MPOAYKTHI HUX TepepaboTku (OEH3WH), UX POJb B OBITY M NpOMBIIUICHHOCTH. [loHsTHE O
OMOJIOTUYECKH Ba)XKHBIX BELIECTBAX: JKHpax, OeNkax, yrieBojax — M WX pOJM B KU3HU yesloBeka. MaTtepuaibHOe
€IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnyeckue U XMMHUYECKHUE CBOWMCTBA, MOJy4deHHE W mpuMeHeHHe. CoeMHEHUs KPEeMHHS B
npupoae. OO6mme mpexacraBienuss o0 oxcuge kpemHuss (IV) u kpemHueBoir kucnmore. CHIIMKATBl, HX
UCIIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTU. BakHeillne CTpouTeNbHbIE MaTepualbl: KepaMuKa, CTEKJIO,
LIEMEHT, OeToH, xene300eToH. IIpoOrembl 0Oe30macHOr0 HCMONb30BaHMUS CTPOUTENBHBIX MaTEpUAJIOB B
MMOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O0pa3lloB HEOPTraHMYECKHX BEIECTB, CBOMCTB COJSHOW KHCIIOTHI, MPOBEACHHE KadeCTBEHHBIX
peakiuii Ha XJOPHUA-MOHBI M HAOJIOJCHHE MPU3HAKOB WX TMPOTEKAHHs, OMBITHI, OTpa)karonme (Qpusndeckue u
XUMHUYECKHE CBOICTBA TaJOr€HOB M HUX COEJUHEHMH (BO3MOXXKHO HCIOJb30BAaHUE BUAEOMATEPUAJIOB),
O3HaKOMJIEHHE C 00pa3liaMH XJIOPUJOB (TaJIOTEHUIOB), O3HAKOMIIEHHWE C 00pa3liaMu cepbl U €€ COEeIMHEHUSIMU
(BO3MOXKHO HCMOJIb30BAaHUE BHUEOMATEepUalioB), HAOJIOJICHUE Mpoliecca OOYyIJIMBaHMS caxapa MoJ JACHCTBHEM
KOHLICHTPUPOBAHHOW CEPHOM KHUCIOTHI, HM3yYEHHE XUMHUYECKHMX CBOWCTB pa30aBIE€HHON CEpPHOIl KHUCIOTHI,
IIPOBEJICHNE KAaueCTBEHHOM peakluu Ha Ccyib(aT-uoH U HAOII0ACHHUE MpHU3HAKa e€ MPOTeKaHUs, O3HAKOMIICHUE C
(bU3MYEeCKUMHU CBOWCTBAMH a30Ta, (ochopa M UX COCNMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHIEOMATEPHAIIOB),
oOpasniaMu a30THBIX U (POCPOpPHBIX yA0OpeHuM, MmoydeHue, coOupaHue, pacro3HaBaHUE W M3YUYCHHE CBOMCTB
aMMHaKa, TPOBEJCHHE KAueCTBEHHBIX PEaKIMi Ha MOH aMMoHMS U (ochaT-MoH ¥ U3yUeHHE MPHU3HAKOB HMX
MPOTEKaHUs, B3aMMOJECUCTBHE KOHILIECHTPUPOBAHHOM Aa30THOM KHCIOTHI C MEIbI0 (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHAIIOB), U3yUYECHUE MOJIENIeN KPUCTAJUIMYECKUX PEIIETOK anMmasa, rpadura, ¢pyuiepeHa, 03HaKOMJICHHE
C TMpOILECCOM aJCcOpOIMU PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAaHHBIM YIVIEM W YCTPOWCTBOM MPOTHBOrasa,
MoJlyueHre, COOMpaHue, Paclo3HaBaHWE W W3YYCHHE CBOWCTB YIJICKMCIIOTO Ta3a, MPOBEICHHE Ka4eCTBEHHBIX
peakiuii Ha KapOOHAT M CHJIMKAT-MOHBI W M3yYeHUE MPU3HAKOB UX MPOTEKaHHWs, O3HAKOMIICHHE C MPOIYKITUEH
CIJIMKATHON TPOMBIIINIEHHOCTH, PEIIEHNE SKCIIEPUMEHTABHBIX 3a]a4 Mo TeMe «BaxHelme HeMeTaulbl U UX
COCIIMHEHUS.



MeTajibl 1 UX COeIMHEHUS

OO6miass XxapakTepUCTUKa XUMHUYECKHX OJJIEMEHTOB — METaUVIOB Ha OCHOBAaHWM MX TIOJIOKEHUS B
ITepunoanyeckoil cucreme xumuueckux 3neMeHToB J[. M. MennaeneeBa u crpoeHus aroMoB. CTpO€HUE METAJIIOB.
Metamnyeckasi CBSI3b U METAJUIMUECKAs KPUCTAUIMYECKAs PEHIETKA. DJNEKTPOXMMHUYECKUN Ppsii HAIPSKCHUN
MeTauioB. OU3NYECKHe U XUMHUYECKHE CBOMCTBAa MeTauioB. O0mue cmocoOb! monydeHuss MetawioB. [lorstue o
KOPPO3WH METAJJIOB, OCHOBHBIE CTMOCOOBI 3aIUTHI X OT Koppo3uu. CriaBel (CTalb, YYTYH, JIOPATIOMUHUMN,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M IPOMBIIIJICHHOCTH.

[Ilemounbie MeTasubl: nosoxenune B [lepuoandeckon cucreme xumudeckux 3neMeHToB J{. 1. Menneneena,
CTPOCHHE UX aTOMOB, HaxXOXJeHue B mpupoje. OPuU3MYecKre U XMMHUUYECKHUE CBOMCTBA (Ha MpUMEpe HATpUs U
kanust). OKCUIbl U TUAPOKCUABI HATpUsI U Kanus. [I[pruMeHeHne meI0uHbIX METaJIOB U UX COCTUHECHUIA.

[[lenouyHo3eMeNbHBIE METAJUIBI MAarHuii U KaJIbLU: MOJIOXKEHUE B [lepmoauueckoil cucremMe XMMHYECKHX
anemeHntoB J[. M. MenneneeBa, cTpoeHHe MX aTOMOB, HAxXOXKJIECHHE B Inpupoac. PuU3nuecKkne U XUMHUYECKHE
CBOMCTBA MarHusi ¥ KaJplus. Baxuenmme coeTuHEHUsT KanbIusa (OKCHI, THAPOKCH, cOJin). JKECTKOCTh BOJIBI U
CIIOCOOBI €€ YCTpaHEeHHUSI.

AmomuHunii: nojoxkenue B [lepnoanueckoit cucteMe xumudeckux 3iemeHToB J[. . MenneneeBa, ctpoeHne
aToMa, HaxoXKJIeHue B npupoje. Pu3nueckrue U XMMUYECKHE CBOMCTBA alltOMUHUS. AM(POTEPHBIE CBOMCTBA OKCHA
Y TUAPOKCHUA ATTFOMUHHUS.

Keneszo: monoxenue B Ilepuonmueckor cucreme xumuyeckux sinemeHToB J[. M. MennmeneeBa, cTpoeHue
aToMa, HaxoXkjJaeHue B npupoje. Ousndyeckue U XMMHUUYECKUE CBOMCTBA keie3a. OKCUbl, TUIAPOKCUIALI U COJHU
xenesa (II) u xxenesa (I1T), ux cocras, CBONCTBA U MOJTyUYCHUE.

XumuuecKkuii IKCnepumenm:

O03HAKOMJICHHE C 00pa3llaMl METaUIOB M CIUIaBOB, WX (DU3WYECKUMHU CBOMCTBAMHU, U3YyUCHHE PE3YJIbTAaTOB
KOPPO3UU METAJJIOB (BO3MOXKHO KCIIOJIb30BAaHHE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJblUsl W HATpUsl C BOAOM (BO3MOXKHO HCIIOJb30BAaHUE BHACOMATEPHATIOB), MCCIECIOBAaHUE CBONCTB >XKECTKOM
BOJIbI, MpoOIlECCa TOPEHMS >Kejie3a B KHUCI0pojae (BO3MOXKHO MCIIOJIB30BAaHME BHUIACOMATEPHUATIOB), MPU3HAKOB
MPOTEKAHUSI KAYECTBCHHBIX PEAKIIMN HAa MOHBI: MAarHus, KaJblys, aTlOMUHUS, TUHKA, xene3a (II) u xenesa (111),



meau (I1), HaGmromeHne W ONUCAaHUE MPOIECCOB OKPAIIMBAHUS IUIAMEHU WMOHAMHM HATpUsl, Kaldusl W KaJbLUs
(BO3MOKHO HCIOJIb30BAaHUE BUAECOMATEPUAJIOB), UCCIEIOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA U
TUAPOKCHIA ITMHKA, PEIICHUE SKCTICPUMEHTAIBHBIX 3a/1a4 110 TeMe « BakHeue MeTaibl 1 UX COSTUHEHUS.

XuMHA ¥ OKPY:KALIAs cpeaa

BemecTtBa 1 Marepuanbl B MOBCEIHEBHOW JKM3HM 4eJIOBEKa. be3onacHoe HMCHoJib30BaHHE BEIIECTB U
XUMHUYECKUX peakiuil B ObITy. [IepBasi mOMOIIb MpU XMMUYECKUX 0XKOTaX U OTPaBICHUSX.

XHMMHUUYECKOE 3arpsi3HEHHE OKPY KAroIIel cpeibl (MpeesibHast T0mycTUMasi KOHIEHTPALIHS BEIIECTB, Aajiee —
[TK). Posib XuMuu B peIICHUH SKOJIOTUYECKHUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3oB MATEpUaoB (CTEKIIO, CIIJIaBbl METAJUIOB, IOJIMMEPHBIE MATEPHUAIIBI).

Mesicnpeomemmuuie céasu

Peanuzanusi MeEXNpeaMETHBIX CBs3€H MpU M3YYEHHH XUMUU B 9 Kjacce OCYIIECTBISETCS Yepe3
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W TOHITHH, SBISIONIMXCS CHUCTEMHBIMU IS
OT/ICJIbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIIA.

OOuue ecTeCTBEHHO-HAy4YHbIE TMOHATHS: HAay4yHbIM (akT, rumore3a, 3aKOH, TEOpHUs, aHalIu3, CHUHTE3,
KJ1accuukanus, IepuoANYHOCTh, HAOIIOJICHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHUE, MOJENb, SBJICHUE,
MapHUKOBBIN 2P HEKT, TEXHOIOTHSI, MATEPUAIIBI.

dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI, PAIUOAKTUBHOCTh, MOJIEKYJIA,
ANIEKTPUUYECKUN 3apsiji, MPOBOJHUKH, MOJYNPOBOJHUKHU, AUAICKTPUKHU, (POTODJIEMEHT, BEIIECCTBO, TEIO, 00BEM,
arperaTHO€ COCTOSTHUE BEILECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUTMYECKAs PEIIETKA, CIUIaBbl, (PU3NYECKUE
BEITMYNHBI, EIMHUIIBI U3MEPEHHS, KOCMUYECKOE MMPOCTPAHCTBO, TUTAHETHI, 3BE371b1, COTHIIE.

buonorus: dortocunres, npixanuwe, O6uochepa, dKOocHCTEMa, MUHEPAIbHBIE YIOOpPEHUS, MHUKPOIJIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaibl, TOPHBIE IOPOJbI, IMOJE3HBIE HCKOMAeMbIe, TOILIUBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUSA IIPOI'PAMMBLI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI MPOTPAMMbI OCHOBHOI'O OOIIEr0 OOpa3oBaHUs JOCTUTAIOTCS B X0
00y4YeHHUs] XUMUU B €AUHCTBE y4eOHOW M BOCHUTATEILHOW AESATEILHOCTH B COOTBETCTBUU C TPATULIUOHHBIMU
POCCUNUCKUMHU COLIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, PUHSITHIMU B OOIIECTBE MTPaBUIaMU
M HOpMaMH TIOBEJCHUS W CIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHMS, CAMOPAa3BUTHS W  COIMAIM3AIUU
oOydJaronuxcs.

JIM4HOCTHBIE PE3YybTAThl OTPAXKAIOT TOTOBHOCTH O0YUYAIOIIUXCSl PYKOBOJICTBOBATHCSI CUCTEMOU MO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALIMN U PACILIMPEHUE OIBITA IEITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOIr0 BOCIIUTAHUSA:

LIECHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY W HAYYHOMY HACJEIUIO,
MOHUMAaHUS 3HAYCHHS] XUMHUYECKOW HAYKH B KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJAECTh JOCTOBEPHOM
nH(popmalet o nepeoBbIX JOCTHKEHUSIX U OTKPHITUSX MUPOBOW U OTEUECTBEHHON XMMUM, 3aUHTEPECOBAHHOCTH
B HAYYHBIX 3HAHUIX 00 YCTPONCTBE MUpa U OOIIECTBA;

2)rpakIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUSI O COLMAJIbHBIX HOPMAax M MPaBWJIAX MEKIMYHOCTHBIX OTHOIICHUHM B KOJUICKTHUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIC3HOM, Yy4eOHOMCCIIEIOBATEIbCKON, TBOPYECKON U
IpYTUX BUJAX JACSTEIBHOCTH, TOTOBHOCTM K PAa3HOOOpPa3HOM COBMECTHOM JESATENHHOCTU TPU BBITOJHEHHUH
y4eOHBIX, MMO3HABATEJIbHBIX 3a/a4, BBIMOJHEHUH XUMHUYECKHX JKCIICPUMEHTOB, CO3/IaHUHM YYE€OHBIX IPOCKTOB,
CTpEMJICHUS K B3aMMOTOHMMAHUIO M B3aMMOIIOMOINM B MPOIECCEe ITOM yuyeOHOM MeSITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEICHUE U TTOCTYIIKM CBOMX TOBAPUIIEH C NMTO3ULMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMS:



MHUPOBO33PEHYECKUE MTPEACTABICHHS O BEIIECTBE U XUMHUECKOW PEaKIMK, COOTBETCTBYIOLIUE COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKd M COCTABJISIONIME OCHOBY JUIsl MOHUMAHUS CYIIHOCTHM HAy4YHOW KapTHUHBI MUDA,
MIPEACTABICHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHSI MPHUPOJBI, B3aUMOCBS3SX YEJIIOBEKA C TPHPOIHOU
CpenoH, O pOJIM XMMHUU B O3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HANpaBJIECHHbIE Ha TOJYYEHHE HOBBIX 3HAHUW MO XUMUHU, HEOOXOIUMBbIE IS
OOBSCHEHUsSI HAONIOAAEMBIX MPOIECCOB U SIBJICHUW, MO3HABaTEIbHOM, WH(GOPMAIIMOHHOW M YHUTATEJIbCKOU
KyJbTYpbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIHLHOM PabOThl C yUEOHBIMH TEKCTaMH, CIPABOYHOU JTUTEPATYPOH,
JTOCTYITHBIMH TEXHHUYECKIUMH CPEJICTBAMHA HH(POPMAITMOHHBIX TEXHOJIOTHI;

HMHTEpeC K OOYyUYEHUIO U TO3HAHMIO, JIIOOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpa30BaHUIO,
MIPOEKTHOM U UCCIIE0BATEIbCKON AEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTU U YPOBHS O0y4YEHUS B
JIaTbHEHUIIIEM;

4)popMupoBaHus KyJIbTYPbI 3[10POBbS:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 30POBBIO, YCTAHOBKH Ha 30POBBIMA
o0pa3 KU3HU, OCO3HAHUE TIOCJICJICTBUN U HEMPUATHE BPEAHBIX MPUBBIYCK (YIMOTPEOICHUS aIKOT0Jis, HAPKOTHUKOB,
KypeHusi), HeOOXOIUMOCTH COOJIIOICHUS TIPABHJI 0€30MAaCHOCTU MPH OOpAIICHUH C XMMHYECKUMHU BEIIECTBAMH B
OBITY M peabHOM KU3HU;

S)Tpy10BOI0 BOCIIUTAHMSA:

WHTEpPEC K TMPAKTHYECKOMY HM3yUYCHHIO Tpodeccwii M Tpyaa pas3audHOTO pojaa, YBAKECHHE K TPYydy H
pe3ynbTaTaM TPYIAOBOM NESITCIBHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMCHEHHS MPEAMETHBIX 3HAHWK TI0 XWMHH,
OCO3HAHHBIN BHIOOP MHIUBUIYAIbHON TPASKTOPHUH MPOIOJDKEHUST 00pa30BaHUsl ¢ YIETOM JTUYHOCTHBIX MHTEPECOB
U CIIOCOOHOCTM K XUMHUH, OOINECTBEHHBIX HWHTEPECOB U TMOTPEOHOCTEH, yCHemHoW mnpodecCuoOHAIbHON
JEATETHLHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHLCS B TPOPECCHOHAIBHOMN Cpelie;

6)3K0JIOrH4€eCKOro BOCIIMTAHUS

AKOJIOTUYECKU I1eTIeCO00pa3HOe OTHOIIEHUE K TMPUPOJICe KaK WCTOYHHWKY JKM3HU Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHMS, TOHUMaHUE IIEHHOCTH 3JI0POBOTO M 0€301MacHOTO 00pa3a JKW3HHM, OTBETCTBEHHOE OTHOIICHUE K
COOCTBEHHOMY (U3MYECKOMY U TICHXHYECKOMY 3I0pPOBBIO, OCO3HAHHWE IIEHHOCTH COOJIIOJICHUS TPaBUI



0€30I1acHOr0 MOBEACHUS MPU pabOTe C BEIICCTBAMH, a TAKXE€ B CHUTYallUsIX, YIPOXKAIOIIMX 3A0POBBI0 U KU3HH
JIIOIEH;

CITIOCOOHOCTH MPUMEHSATHh 3HAHMUS, MOJy4aeMble MPU WU3YYEHUU XHUMHH, JJI1 PEUICHUS 3a]ay, CBA3aHHBIX C
OKPYXKaIOIIel MPUPOTHON CPENOH, IS MOBBIICHUS YPOBHS AKOJIOTHYECKON KYIbTYPhI, OCO3HAHUS TII00aTEHOTO
XapakTepa SKOJOTMYECKUX MPoOJieM U MyTed UX pEIICHHs MOCPEICTBOM METOJOB XHWMHH, 3KOJIOTHYECKOTO
MBIIIJICHHS, YMEHHS PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHON, KOMMYHUKATUBHOW U COLIMATILHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampenMETHBIX pPe3YyJIbTATOB BBIICIAIOT 3HAYMMBIC JJI1 (POPMHPOBAHHUS MHUPOBO33PEHUS
oOllleHayYHbIE TIOHSATHUS (3aKOH, T€OpHSsl, IPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYTOE.),
KOTOPBIE UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEAMETax W MO3BOJISIOT HA OCHOBE 3HAHUW M3 ATUX
npeaMeToB (POpMHUPOBATH MPENCTABICHUE O IIEJIOCTHOM HAy4YHOU KapTHHE MHpA, U YHUBEPCAJIbHBbIC Y4COHBIC
nercTBusl  (IMO3HABaTEIbHBIE, KOMMYHHMKATHBHBIC, PETYJISITUBHBIC), KOTOpBIC oOecreunBaloT (GpopMHUpOBaHHUE
TOTOBHOCTH K CaMOCTOSATEIIbHOMY IIJIAHUPOBAHUIO U OCYIICCTBICHUIO YUeOHON NeATeIbHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE yUeOHbIe 1eHCTBUS

ba3oBble jornvyeckue 1eMcTBUs:

YMEHHUSI HUCMOJIb30BATh IPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHHM 3HAHWHW: PACKPBIBATH CMBICI
XUMUYECKUX TIOHATUM (BBIACIATh HMX XapaKTEpHble MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JAPYTUMHU
MOHATUSIMU ), UCIIOIB30BaTh MOHATUS JJI1 OOBSICHEHUS OTHACNIbHBIX (DAKTOB U SBJICHUMN, BHIOMpPATh OCHOBAaHUS U
KpUTepUH sl KiacCU(UKAIMU XUMHUYECKUX BEIIECTB M XUMHUYECKUX pEakilvii, yCcTaHaBJIWBaTh MPUUYHUHHO-
CICACTBEHHBIC CBS3M MEXAYy OOBEKTaMH H3YUYCHHUS, CTPOUTH JIOTHYECKHE pACCYKICHHUS (MHIYKTHUBHBIC,
JNEYKTUBHBIE, 10 aHAJIOTHH ), JI€JIaTh BHIBOIBI U 3aKIIOUCHHUS;

yMEHUE TMPUMEHSTHh B MPOLeCCe MO3HAHUSI MOHATUS (MPEAMETHBIE W METANpPEIMETHBIC), CUMBOJIMYECKUE
(3HaKOBBIE) MOJEIH, UCIOIb3yEeMbIe B XUMHUHU, MPEeoOPa30BbIBaTh HMIUPOKO MPUMEHSIEMbIE B XUMHUU MOJIEIbHBIC
MPEACTABICHUS] — XUMHYECKUH 3HAK (CMMBOJ DJJEMEHTAa), XUMUYeckas (opmysia W YpaBHEHHE XHUMHYECKOU
pEeaKIMK — MPU PEIICHUH y4eOHO-TI03HABATEIBHBIX 33/1a4, C YIETOM 3TUX MOJICIBHBIX MPECTABICHUN BBISBIATH U
XapaKTEepU30BaTh CYIIECTBEHHBIC MPU3HAKA HM3y4aeMbIX OOBEKTOB — XHWMHUUYECKHX BEIIECTB M XUMHUYECKUX



peakiii, BBISIBISATH OOIIME 3aKOHOMEPHOCTH, NMPUUYUHHO-CJICACTBEHHBIE CBS3U M IMPOTHUBOPEUHUS B H3yUaeMbIX
npoleccax u sIBJICHUSX.

ba3oBble ucciienoBareabcKue AeiCTBUS:

YMEHHUE HUCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA IMO3HAHMS, a TaKKE B KaueCTBE
OCHOBBI JJ1s1 POPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHI;

NpUOOPETEeHHE OINbITa MO IUIAHUPOBAHUIO, OPTaHM3AlMU M MPOBEICHUIO YYCHHUYECKUX SKCIEPUMEHTOB,
yMEHHE HaOJI0JaTh 3a XOJOM IpoOIecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €0 pe3yJsbTaT, (HOpPMYIHpPOBAThH
000011I€HHs U BBIBOJBI M0 pe3yJbTaTaM MPOBEAEHHOIO OMNBITA, UCCIEIOBAHUS, COCTABIATh OTYET O MPOJIETAHHOM
pabore.

Pabora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, AHAIMU3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALMIO PA3IUYHBIX BHUAOB U  (HOpM
IIPEACTABIICHUS], IIOJY4aEMYyK) M3 Pa3HbIX HCTOYHHMKOB (HAYYHO-NOIYJISIpHAS JIMTEpaTypa XHMHYECKOIO
collepKaHMsl, CIpaBOYHbIE MMOCOOMs, pecypchl HHTepHETa), KPUTHUYECKHM OLEHUBATH NPOTUBOPEUMBYIO U
HEJIOCTOBEPHYI0 UH(POPMAIIUIO;

YMEHHE NMPUMEHSATH Pa3InYHbIe METO/IbI U 3alPOCHl IIPU MOUCKE U 0TOOpE MH(OPMALIUK U COOTBETCTBYIOIINUX
JaHHBIX, HEOOXOIMMBIX J1JIsl BBIMOJIHEHUsI YU€OHBIX U MO3HABATEIbHBIX 33a4 ONpeAeIEHHOTO TUIIa, MPUOOpETEHHE
OmbITa B 0OO0JACTU HCIIOJIb30BAHUA HH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJaJeHUE KYJIbTYpOH
AKTUBHOTO HCIIOJIb30BAaHUSI PA3JIMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITENIBHO BBIOMpaTh ONTHUMaIbHYIO (popmy
MpeACTaBICHUs] MH(DOpPMAMU U WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOXHBIMU CXEMaMH, AuarpaMMaMH,
apyrumu hopmamu rpadUuKi U UX KOMOUHAIUSIMU;

YMEHHUE HCIOJIb30BaTh W aHAIM3MPOBAaTh B Ipolecce y4eOHOM W HCCIeoBaTeNIbCKOM IeSITeIbHOCTH
MH(GOPMALIMIO O BIMSHUU MPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SIMCTBa M TPAaHCIOPTa HAa COCTOSTHUE OKpY’Karollen
MIPUPOJHOMN CPEJIBL.

KoMmyHMKaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIE AeHCTBUS:

yMEHHUSl 3aJaBaTh BONPOCHI (B Xoe auanora v (WiaM) AUCKYCCHHM) MO CYHIECTBY OOCYX AaeMOU TEMBlI,
(bopMyIMpOBaTh CBOU MPEIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS NPEIJIOKEHHON 3a/1a4H;



YMEHUSI MPEICTABIATh MOJYYEHHBIE PE3YyJIbTAThl TO3HABATEIBHOM NESITEIBHOCTU B YCTHBIX M IMHCHbMEHHBIX
TEKCTax; JiejaTh MPE3CHTAIMIO PE3yJbTaTOB BHIMOJHEHUS XUMHUYECKOTO IKCIIEPUMEHTa (J1abOpaTOpPHOrO ONBITA,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHHs y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEIHLHOM M MCCIIEIOBATEIbCKON
JESATEIBPHOCTH MPU PELICHWU BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuid  (oOCyXJieHHus, OOMEH MHEHHUSIMHU, «MO3TOBbIE IITYpPMbI», KOOpJHHAIIMS COBMECTHBIX JEHCTBUM,
OTIpe/ieNICHUE KPUTEPHEB 10 OLIEHKE KaueCTBa BBIMOJIHEHHOMN pabOoThl U APYyTHE).

PerynsiTuBHBIC yHUBEPCAJIbHBbIE Y4eOHbIE JeHCTBHA:

YMEHHUE CaMOCTOSATEIBHO ONPENEIATh e AESTENbHOCTH, TUIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJUPOBATh U
IpU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBbHOCTh, BEIOUpATh Hanboiee 3(pPeKTUBHBIE CITIOCOOBI PEIICHUS
yueOHBIX U MMO3HABATENbHBIX 33]1a4, CAMOCTOSITEILHO COCTaBIATh MM KOPPEKTUPOBAThH MPEAJIOKEHHBIN alropuT™M
JEMCTBUI MPU BBINOJIHEHNUH 33JJaHUI C Y4ETOM TMOJYYEHHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX O0bEKTaX — BEIIECTBAX U
peaklMsX, OLEHUBATh COOTBETCTBHE IOJIYYEHHOTO pe3yJibTaTa 3asBJIICHHOM LIE€NM, YMEHUE WCIONb30BaTh H
aHAJIN3UPOBATh KOHTEKCTHI, MPEJIaraéMbl€ B YCIIOBUU 33JIaHUN.

HNPEIMETHBIE PE3YJIbTATHI

B cocTaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHUIO 00S3aTEIBHOTO COAECP>KAHMS, YCTAHOBICEHHOTO JTAHHON
(denepanpHOi pabodeil MpPOrpamMmoil, BBIJETSIOT: OCBOCHHBIC OOYYAIOIIMMUCA HAy4HBIC 3HAHUS, YMEHHUS H
CIOCOOBI JIEHCTBUM, crienuduyueckue s MpeaMeTHON obnactu «XuMus», BUABI JACATEIHHOCTH MO MOTYyYEHUIO
HOBOTO 3HAHUS, €ro HHTEpIpeTaluy, NpeoOpa30BaHUI0 U NPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX
CUTyaUsIX.

K koniy oOydenuss B 8 kJjiacce mnpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)xaTh
c(OPMUPOBAHHOCTH Y O0YUAIOUTUXCS YMEHHIA:

e pacKpbIBaThb CMBICJ OCHOBHBIX XMUMHMUYECKHX MOHSITHI: aTOM, MOJIEKyla, XUMUYECKUN JIEMEHT, MPOCTOE
BEILIECTBO, CJOYKHOE BELIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOAHAs), BAJEHTHOCTb, OTHOCHTEJIbHAS
aTOMHasi W MOJIEKyJIsipHasi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas J0JIA
XUMHUYECKOTO 3JIEMEHTAa B COEAMHEHUU, MOJSPHBIA O0BEM, OKCHJA, KHCIOTa, OCHOBAaHHUE, COJIb,



ANEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas peakilus, Kiaccuukaus peakiuii: peakiuu
COCIMHEHHUSI, PEAKIIMKU PA3JIOKECHHS, PEaKIMKU 3aMEIICHUs, peakIuu OOMEeHa, 3K30- U AHAOTEPMUUYECKUE
peakImu, TeTIoBOi A3h(EKT peakiuu, sIpo aToMa, dJICKTPOHHBINA CIION aTOMa, aTOMHAst OpOUTAITb, PaIyC
aToMa, XMMHYECKasi CBs3b, MOJSIpPHAs M HENOJSIpHAs KOBAJCHTHAs CBSI3b, MOHHAs CBS3b, MOH, KaTHOH,
aHUOH, PACTBOP, MAacCOBast 10JIS BelllecTBa (MPOIIEHTHAs! KOHIEHTpAIKs) B paCTBOPE;

WJUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWMHUYECKUX I[IOHATHM W MPUMEHSTh OSTU MOHATUS IpU
ONMCAHUM BELIECTB U UX IIPEBPAILCHHI;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIS COCTABJIEHUS (POPMYJ BEIIECTB M YPAaBHEHUM XUMHUYECKHUX
peaKuuii;

ONpENENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUAX, CTENIEHb OKUCIIEHUS 3JIEMEHTOB B
OMHApHBIX COEIUHEHUSX, MPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACcCy COEAMHEHUN I10
(dopMynam, B XUMHUUECKOHN CBS3U (KOBAJICHTHASI U MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;
packpeiBaTh cMbici Ilepuonnueckoro 3akona JI. M. MenzaeneeBa: IE€MOHCTPUPOBATH ITIOHUMAaHUE
MEPUOINYECKON 3aBUCMMOCTH CBOWCTB XMMHYECKUX 3JIEMEHTOB OT HMX MoJoxeHus B llepuoamdeckoit
CUCTEME, 3aKOHOB COXPAHEHHUsl MacChl BEIIECTB, OCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKOHa ABOrajipo;

ONUCHIBAaTh M XapaKTepu3oBaTh TabauuHyto ¢opmy l[lepuonnyeckoil cuCTEMbl XMMHUYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUSA «TJ1aBHas noarpynmna (A-rpynma)» U «mobouHas noarpymnmna (b-rpynna)», mansie u
OOJIBIIME MEPUOJIBbI, COOTHOCUTH 0003HAUEHHMsI, KOTOpble uMeroTcst B Tabnuue «llepuonuueckast cucrtema
xumudeckux snemMeHToB Jl. M. MeHneneeBa» ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YUCIO AJIEKTPOHOB M pacHpelesieHHe UX IO
AIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATH XUMHUUYECKHE AJIIEMEHThl, HEOPraHUYECKHE BEUIECTBA, XUMUYECKUE Peakluu (10 YUCITY
U COCTaBY yYaCTBYIOIIMX B PEAKLIMU BEILIECTB, 10 TEMIOBOMY 3P QeKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKIE CBOWCTBA BEIIECTB PA3IUYHBIX KIACCOB, OATBEPKIAs
ONMCaHUE MPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIHIA;



IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX Ka4eCTBEHHOI'O COCTaBa, BO3MOYKHOCTH
NPOTEKAHUSI XUMUYECKUX MTPEBPAIECHUI B PA3TUIHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MaCChl BEIIECTB, MaCCOBYIO JIOJTF0 XHMHYECKOTO
aJIeMEHTa 1Mo (popmyse COeIMHEHUs, MAaCCOBYIO JOJIO BEIIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI IO
YpaBHEHUIO XUMUYECKON PEAKITNN;

NPUMEHATh OCHOBHBIC OIEpaIlil MBICITUTEILHON JEATEIBPHOCTH — aHalu3 M CHHTE3, CpaBHEHUE,
000011IeHne, CUCTEeMaTU3allui0, KiacCU(PUKaIMIO, BBISBICHUE MPUUYMHHO-CIICICTBEHHBIX CBSI3€H — s
M3YYCHUS CBOWCTB BEIIECTB W XHMHYECKUX PEAKIMHA, €CTECTBCHHO-HAYYHBIC METOJBI TO3HAHUS —
HaOII0ICHUE, M3MEPEHHUE, MOJICITUPOBAHNE, YKCIIEPUMEHT (peaTbHbBIN M MBICJICHHBIN );

CJIeIOBaTh MpPaBWJIAM TOJIb30BAaHUS XMMUYECKOW MOCYAOUW M J1abopaTOpHBIM OOOPYJIOBAHHMEM, a TaKKe
npaBuiIaM OOpallleHus C BEIIeCTBAMH B COOTBETCTBUM C MHCTPYKIIMSMHM IO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TMOJYYCHHIO U COOMPAHMIO Ta3000pa3HbIX BEHIECTB (BOJAOPOJa U KHUCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C OMPEAEIEHHON MacCOBOH JT0JIel pacTBOPEHHOTO BEIIECTBA, MNIAHUPOBATH U
MIPOBOJIUTHh XUMHUYECKHE IKCIIEPUMEHTHI TI0 Paclo3HABAHUIO PACTBOPOB IEIOUYCH M KHUCIOT C ITOMOIIIBIO
WHIUKATOPOB (JTaKMyc, peHoTarienH, METUIOPaHXK U IpyTre).

K konmy oOydeHus B 9 KJjacce MpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaThb
c(hOPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUIA:

PacCKpbIBATh CMBICI OCHOBHBIX XMMHMYECKHX IOHSATHUN: XUMUYECKHMWA SJIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, AaHUOH, MPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD, JIEKTPOOTPUIIATEIIBHOCTD, CTENIEHb
OKHCIICHHS, XMMHUYECKas PEaKIus, XUMHUYECKas CBs3b, TEIJIOBOM A((EKT peakiyu, MoJb, MOJSPHBIN
00BEM, pPacTBOpP, DJICKTPOJUTHI, HEIJICKTPOJIUTHI, SJISKTPOIUTHUYCCKAS JUCCOIMMAIUS, PEaKIIMH HOHHOTO
oOMeHa, KaTaJu3aTop, XMMHUYECKOE PaBHOBECHE, OOpaTUMble U HEOOpaTUMbIC PEaKIUU, OKUCIUTEIbHO-
BOCCTAHOBHUTEIbHBIC PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHHE, aJIJIOTPOMHUS,
aM(oTepHOCTh, XUMHUYECKAs CBSA3b (KOBAJICHTHAs, MOHHAS, METAJIMYECKas), KpUCTAINYECKasl PeméTKa,
KOpPpO3Usl METAJUIOB, CIUIABbl, CKOPOCTh XMMHYECKOW PEAKUMHU, MPEAEIBbHO JIOMYCTUMAas KOHLEHTpALUs
ITJIK BemiecTBa;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHM M TNPUMEHITh 3TH IMOHATHUS IIPH
ONMCAHUM BELIECTB U UX IIPEBPAILCHHNI;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIS COCTABJIEHUS (POPMYJI BEIIECTB M YPaBHEHUM XUMHUYECKHUX
peaKLuit;

ONPENEIIATh BAJCHTHOCTh M CTENEHb OKHMCIICHUS XMMHUYECKHX JJIEMEHTOB B COCIMHEHMSIX Pa3IMYHOIO
COCTaBa, MPUHAICKHOCTh BEIIECTB K OINpEeNeIEHHOMY KIAcCy COEIUWHEHHH 1o Qopmynam, BHI
XUMHUYECKOH CBSA3M (KOBaJIEHTHAsI, HOHHAs, METAJJIMYECKAs) B HEOPTaHUYECKUX COCTUHEHMSX, 3aps]] HOHA
0 XMMHYECKOH (popmyre, XapakTep cpelbl B BOAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHM, THI
KPUCTAJNINYECKON PELIETKH KOHKPETHOT'O BEILECTBA;

packpeiBath cMbIca llepuonnueckoro 3akona J[. M. MenneneeBa u JeMOHCTPUPOBATH €r0 NMOHUMAHUE:
OMKCHIBATh U XapaKTepU30BaTh TaOiuuHyto (opmy I[lepmonnueckoid cucTeMbl XUMHYECKUX 3JIEMEHTOB:
pasnuyaTh MOHATUA «IJaBHas noarpynmna (A-rpynma)» u «mobounas noarpymnmna (b-rpynmna)», mansie u
00JbIIME MEPUOJbl, COOTHOCUTH OOO3HAUYEHHS, KOTOpPblE HMEIOTCS B IEPUOJMYECKOM Tadnuie, ¢
YUCJIOBBIMUA XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sapa, odiiee
YHCJIO 3JIEKTPOHOB M PACIIPEACIIEHUE UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHHHU CBOMCTB JJIEMEHTOB M MX COEAMHEHUU B MPEAENIaX MaJIbIX MEPUOIOB U I'IaBHBIX NOATPYMI C
YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATh XMMHUYECKUE JIEMEHTbI, HEOPTaHUYECKUE BEUIECTBA, XUMUYECKUE PEAKIUH (110 YUCITY
M COCTaBy YYacTBYIOIIMX B pEaKLUMUU BEHIECTB, MO TEIIOBOMY 3(G(dEKTy, MO H3MEHEHHIO CTereHen
OKHUCJICHUS! XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U creUu(PUUECKHe XMMHUYECKHE CBOWCTBA MPOCTHIX U CIOKHBIX
BEILIECTB, ITOATBEPXKAAs ONMCAHUE IIPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIMX
XUMUYECKUX PEaKIUM;

COCTaBJIATb YPAaBHEHUs DJJIEKTPOJIUTHUYECKOM IUCCOLUMALMM KHCJIOT, LIEJIOYEH M COJIEH, TOJIHBIE H
COKpalIEHHbIE YpaBHEHHUsS peakuuid HOHHOTO OOMEHa, YpaBHEHHUS peaklUul, MOATBEPKAAOIINX
CYILLIECTBOBAHUE TEHETUYECKON CBS3M MEXKIY BEIIECTBAMU PA3IMYHBIX KJIACCOB;



e PpacKpbIBaThb CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKUUl IMOCPENCTBOM  COCTaBJICHHUS
AJIEKTPOHHOI'O OajlaHCa 3TUX peaKLuid;

e TPOTHO3MPOBATH CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT HX CTPOECHMS, BO3MOXKHOCTU IPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSIX;

e BBIYHUCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJI0 XUMUYECKOTO
3JIeMEHTa 10 (popMyJie COeIMHEHMs, MACCOBYIO JIOJIIO BELIECTBA B PacTBOpPE, MPOBOAUTH PACUETHI IO
YPaBHEHHUIO XUMUYECKOUN PEaKIIVH;

« co0MI0aTh MpaBUJia IMOJb30BAHUS XUMHUUYECKOW MOCYNOH U J1abopaTOpHBIM OOOpPYIOBAaHUEM, a TaKXKe
npaBuiia OOpalIeHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMU IO BBIIIOJIHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OMNBITOB IO MOJYYEHUIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHAaKa M YIJIEKHCIIOTO
rasa);

e TPOBOJUTH PEAKIUH, MOATBEP)KIAIOIINE KAaYECTBEHHBI COCTaB pA3JIMYHBIX BELIECTB: PACIIO3HABATH
OMBITHBIM MTyTEM XJIOPH]I-, OpPOMUI-, HOJIU-, KapOOHAT-, (hochar-, CUIMKAT-, CyIb(}aT-, THAPOKCH]I-UOHBI,
KaTHOHbBl aMMOHHUSI W HOHbl M3YYEHHBIX META/VIOB, MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTraHWYECKUX BEIIECTB;

e IPUMEHATH OCHOBHBIE OIEPALMH MBICIUTEIBHON JEATEIbHOCTH — aHAJIU3 M CHHTE3, CpPaBHEHME,
000011IeHHEe, CUCTEMAaTU3alluI0, BBISIBIEHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — NJIsl M3YyYEHHsI CBOMCTB
BEILIECTB U XMMHUYECKUX PEAKIIMI, €CTECTBEHHO-HAYYHbIE METO/Ibl MO3HAHUS — HAOJI0IEHUE, U3MEPEHHE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICJICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
o KoanuecTBo yacoB
N© HaumeHoBaHue pa3aeioB u JJyieKTPpOHHbBIE (LU (PPOBBIE)
KonTtposabHubie IIpakTnueckune
o/ TeM NMPOrpaMmbl Bcero o0pa3oBartejibHbIE pecypchl

padoThI padoThI
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[Mpakruueckas padora N2 1 «IIpaBuna

paboThI B 1a00paTOpUu U MPUEMBI
oOpareHus ¢ 1ab0paTOpHBIM
000pyI0BaHHEM

Yucreie BemecTsa 1 cMecu. CriocoObl
paszeneHus cmecei

[MpakTrueckas padora N2 2

«Pa3nenenue cmecelt (Ha npumepe
OUYMCTKH TOBAPEHHOM COJIN)»

ATOMEI 1 MOJICKYJIbL

XuMHudecKue dJIEeMSHTBL. 3HAKU
(CI/IMBOHLI) XUMHNYCCKHUX JJICMCHTOB

HpOCTHe " CJIOKHBIC BCIICCTBA

ATOMHO-MOJ’IeKy.]'ISIpHOC YUYCHHUC

3aKOH MOCTOSIHCTBA COCTaBa BELIECTB.
Xumnueckas popmyna. BaneHTHOCT
aTOMOB XMMHMUYECKHUX HJIEMEHTOB
OTtHocuTeIbHAs aTOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJISIPHAS Macca

MaccoBas 10JIs1 XUMHUYECKOTO dJIEMEHTa

B COEIMHEHUN

KonunuecTBo BemecTBa. Moe.
Momnspaas macca

duznyeckue U XUMUYECKUE SBICHUSI.

https://m.edsoo.ru/ff0d227e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

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

bubnuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c
bubnuoreka [IOK
https://m.edsoo.ru/ff0d2be8
bu6nmmotexka [IOK
https://m.edsoo.ru/ff0d2a6¢c
bu6mmoteka I1IOK
https://m.edsoo.ru/ff0d2d50

bu6nmmotexka [IOK
https://m.edsoo.ru/ff0d2eae

bu6mmoteka I1IOK
https://m.edsoo.ru/ff0d323c
but6mmoreka [JOK
https://m.edsoo.ru/ff0d350¢
but6moreka [JOK
https://m.edsoo.ru/ff0d5230
but6mmoreka [JOK




15

16

17

18

19

20

21

22

23

24

XUMHUYecKast peaKIus

[Ipu3HaKky U yCcI0BUS IPOTEKAHUS
XAMHYECKHUX PEAKLIUN

3aK0H COXpaHEHUsI MACChI BEIIIECTB.
XUMHYECKUE ypaBHEHUS

BrrunciaeHus KoIM4ecTBa, MacChl
BEIIECTBA 110 YPABHCHUSIM XUMUYECKUX
peakiui

Knaccudukanust XaMUYECKUX peakinui
(coemuHeHus, pa3JIOKEHUS, 3aMEIIICHHS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIH-
sHumKIoneauct. O0o0menne u
CHCTEMAaTU3alMs 3HAaHUH

KonTponbeHas padora N21 o teme
«BemecTBa 1 XUMHUECKUE PEAKLIUI
Bo3ayx — cmecsk razos. CocrtaB
Bo3nyxa. Kucnopong — snemeHT u
npoctoe BemiecTBo. O30H
dusnyueckue u XMMUYeCKHUe CBOICTBa
KHCII0pOo/ia (peaKkIuy OKUCIICHUS,
ropenue). [lorstue 06 okcumax
Crioco0bI mostyueHust KUCI0poa B
1abopaTOPUH ¥ TPOMBITIUNICHHOCTH.
IIpumeHeHune kucmopona

TennoBoii 3¢ pexT XumMuIecKoit
pEaKIMHU, MOHATHE O TEPMOXUMUYECKOM
YPaBHEHHH, 3K30- U SHAOTEPMHUUECKUX

https://m.edsoo.ru/ff0d37fa
bub6mmoreka IIOK
https://m.edsoo.ru/ff0d3al6
bub6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubnuoreka [IOK
https://m.edsoo.ru/ff0d3f34

bubnuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoteka I1IOK
https://m.edsoo.ru/ff0d4290

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0d448e

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6nmotexa [IOK
https://m.edsoo.ru/ff0d497a

bu6nmnoteka [IOK
https://m.edsoo.ru/ff0d4790




25

26

27

28

29

30

31

32

33

34

35

peaKIusIx

TormumBo (HedTh, yroab U METaH).
3arpsi3HEHUE BO3/1yXa, CIOCOOBI €T0
NpeIOTBPAILCHHUS

[Tpaktuyeckas pabora N2 3 mo teme
«Ilonmydenne u cobrpanue KUcaopoaa,
U3YYEHHUE €ro CBOMCTB)

Bomopon — a5eMeHT u nmpoctoe
BelecTBO. Haxoxnenue B mpupojie
dusnyeckue 1 XUMHUYECKHIE CBOMCTBA
Bozopoaa. [Ipumenenue Bogopoaa

IToHsTHE O KHCIOTAX U COJISIX

Crioco0blI 1osTy4eHHst BO0po/ia B
naaboparopuu

IMpaktuueckas padora N2 4 o teme
«[Tomyuenue u cobrpanue BoA0poaa,
W3Y4YEHUE €T0 CBOMCTBY»

MonsipHblif 00bEM Ta30B. 3aKOH
ABorajzipo

Brrunciienus 00bEMa, KoIM4eCcTBa
BEII[ECTBA ra3a [0 €ro U3BECTHOMY
KOJIMUECTBY BEILIECTBA UJIK 00BbEMY
Brruucnenus 00EMOB ra30B 10

YpaBHCHHUIO pC€aKIMU HAa OCHOBC 3aKOHA

00BEMHBIX OTHOILIEHUN Ta30B
duznueckre 1 XUMHYECKHUE CBOIICTBA
BOJIBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bubnnorexa [JOK
https://m.edsoo.ru/ff0d4ae2

bubnuorexa [IOK
https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
https://m.edsoo.ru/ff0d50d2
bubnnorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6nmmorexka [IOK
https://m.edsoo.ru/ff0d4{f42

bu6nmmotexka [IOK
https://m.edsoo.ru/ff0d542e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6nmnoteka [IOK
https://m.edsoo.ru/ff0d5708

bu6nmnoreka LIOK
https://m.edsoo.ru/ff0d587a




36

37

38

39

40

41

42

43

44

45

46

CoctaB ocHoBaHuH. [ToHsarue 00
MHMKATOpax

Bona xak pactBoputens. HacwimeHnHbie
Y HEHACBILICHHBIE pacTBOpbL. MaccoBas
JI0JISI BEILIECTBA B PacTBOPE

[Mpaktuueckas padora N2 5 o teme
«IIpuroroiieHue pacTBOpOB C
ONpereNEHHON MacCOBOM JOJIEH
PacTBOPEHHOTO BEWIECTBA»

Konrposasnas pabora N92 o teme
«Kucnopoa. Bogopoxn. Boxa»
OKcupl: COCTaB, KJIacCH(pUKAIIUS,
HOMEHKJIATypa

[lonyyeHue u XUMHYECKUE CBOMCTBA
KHUCTIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

OcHoBaHMsI: COCTaB, Kiaccuukanus,
HOMEHKJIaTypa

ITonyuyeHne 1 XMMHUYECKUE CBOMCTBA
OCHOBaHMI

Kucnotsl: coctas, kinaccupukarys,
HOMEHKJIaTypa

[TonydyeHne u XMMUYECKUE CBOMCTBA
KHCJIOT

Conu (cpeanue): HOMEHKIIATypa,
CIOCOOBI MOJTyYEHUs, XUMHUECKHE
CBOWCTBa

but6mmoreka [JOK
https://m.edsoo.ru/ff0d59e2

but6mmorekxa [JOK
https://m.edsoo.ru/ff0d5b40

but6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bubnuoreka [JOK
https://m.edsoo.ru/ff0d6342

bubnuoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6nmmotexka [IOK
https://m.edsoo.ru/ff0d664e

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0d67ca
bu6nmoreka [IOK
https://m.edsoo.ru/ff0d67ca
but6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2
but6mmoreka [JOK
https://m.edsoo.ru/ffO0dfee2

but6moreka [JOK
https://m.edsoo.ru/00ad9474




47

48

49

50

51

52

53

54

55

56

[Tpaktuyeckas pabora N2 6. Pemienne
SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeME
«OCHOBHBIE KJTaCCHl HEOPTAHUUECKUX
COEIMHEHUN)

['eneTnyeckas cBsi3b MEXY KJIacCaMU
HEOPraHUYECKUX COCAUHEHUIN

O000I11IeHNE U CUCTEMATH3ALUS 3HAHUN

Kontposnbhast pabora N23 mo teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeMHeHu"

[TepBbIie MOMBITKH KiIacCU(PHUKAITIN
XUMHYECKHX dJIeMeHTOB. [loHsTHE O
TPYIIax CXOIHBIX AJIEMEHTOB
Ileproauueckuii 3aK0H U
[lepnonnueckas cucteMa XUMUYECKHUX
anemenToB /I. 1. Menaeneera

[Tepuopl, rpymImbl, HOATPYIIIIEI

Crtpoenue atomoB. CocTaB aTOMHBIX
anep. N3ororsl

CTpoeHue AIIeKTPOHHBIX 000I0YeK
aToMOB 31eMeHTOoB llepronueckoi
cucremsl /. 1. MeneneeBa
XapakTepucTuka XUMHUYECKOTO
3JIEMEHTa TI0 €TO MOJ0XCHUIO B
ITepuoaunueckoii cucreme /1. H.
MenneneeBa

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7¢c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50
bubnuoreka [JOK
https://m.edsoo.ru/00ad9cb2

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

bubnuoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6nmmotexka [IOK
https://m.edsoo.ru/00ada52c

bu6nmoreka [IOK
https://m.edsoo.ru/00ada52c
bu6nmmoteka [IOK
https://m.edsoo.ru/00ada342

bu6nmnotexka [IOK
https://m.edsoo.ru/00ada6bc

bu6nunorexka [IOK
https://m.edsoo.ru/00ada824
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58

59

60

61

62

63

64

65

66

67

68

3nauenue [lepronuueckoro 3akoHa s
pa3BUTHUA HayKu U npaktuku. /1. 1.
MenneneeB — y4€HBIH, negaror u
rpakJaHUH

PesepBHeIit ypok. O6001ICHNE T
CUCTEMAaTH3AIHsI 3HAHWH /
Bcepoccuiickas mpoBepoyHas pabora

KontposnbHast pabora N24 o teme
«CTtpoenue aroma. XuMHU4YeCKast CBSI3b» /
Bcepoccuiickas mpoBepouHas paboTa
DIEKTPOOTPUIIATEILHOCTh AaTOMOB
XUMHYECKHX JIEMEHTOB

HMonnas xuMuueckas CBI3b

KoBanenTHas IOoJIApHAad XUMHYCCKasA
CBA3b

KoBanenTHas HEMIOJIAIPpHAd XUMHYCCKAA
CBA3b

CreneHp OKUCIEHUS

OKHCITUTENEHO-BOCCTAHOBUTENLHBIC
peaKiuu

OKHCIUTEIN ¥ BOCCTAHOBUTEIN

PesepBHriit ypok. O600IICHHE U
cUcTeMaTH3allys 3HAaHUH 110 TeMe
«Ctpoenue aroma. XUMHUYECKask CBSI3b)
PesepBHelIit ypok. O60011eHNE T
cUCTeMaTH3aIlus 3HAaHUH

bu6mmoteka [IOK
https://m.edsoo.ru/00ada96e

bubnuorexa [JOK
https://m.edsoo.ru/00adb33c

bubnuorexa [JOK
https://m.edsoo.ru/00adb486

bubnuoreka [JOK
https://m.edsoo.ru/00adaab8
bubnuoreka [IOK
https://m.edsoo.ru/00adac34
bu6nmmotexka [IOK
https://m.edsoo.ru/00adaab8
bu6nmoreka [IOK
https://m.edsoo.ru/00adaab8
bu6nmmotexka [IOK
https://m.edsoo.ru/00adaec28
bu6nmmoteka [IOK
https://m.edsoo.ru/00adb076
bu6nmoteka [IOK
https://m.edsoo.ru/00adb076

but6moreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d61c6




OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

9 KVIACC

NE

n/n

Tema ypoka

[lepuoanueckuii 3aK0H.
Ilepronnueckas cucteMa XUMAYECKUX
sneMenToB [. 1. Menneneea
3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB XUMHYECKHX DJIEMEHTOB
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus u HOMeHKIaTypa
HEOPraHWYECKUX BEIIECTB

Buabsl XuMHU4ecKoM CBSI3U U THITBI
KPUCTAJUIMYECKUX PELIETOK

KonTponbHas padora N21 o Teme
«IloBTOpenue u yriayOiaeHrne 3SHaHUI
OCHOBHBIX pa3/IeJIoB Kypca 8 Kiacca
Knaccudukanus XuMHUECKUX peakiui
110 Pa3JIMYHBIM MpU3HAKAM

[ToHsiTHE O CKOPOCTH XMMHUYECKOMN
peakuuu. [IoHATHE O TOMOTEHHBIX U
FeTEPOTEHHBIX PEAKIUSIX

[loHsiTHE O XUMUYECKOM PaBHOBECHH.

68

KoanuecTBo yacoB

Bcero

KonTpoJsbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHBIE
nudposbie
oOpa3zoBaTe/ibHbIE

pecypchl

bubnuorexa [IOK
https://m.edsoo.ru/00adb59e

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

bu6nmmotexka [IOK
https://m.edsoo.ru/00adb7e2
bu6nmmorexa [IOK
https://m.edsoo.ru/00adbac6

bu6nmnoreka LIOK
https://m.edsoo.ru/00adbcb0

bu6nmnoreka LIOK
https://m.edsoo.ru/00adbe9a

bu6nunoreka [IOK
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11

12

13

14

15

16

17

18

@DakTOpHI, BIUSAIOIINE HA CKOPOCTh
XUMUYECKOHN PEaKIMU U I10JI0KEHHE
XUMHUYECKOIO PaBHOBECHUS
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIC
peaxkuuu

Teopust 37EKTPOTUTUYECKOMN
mucconranuu. CuibHbIE U c1albie
AIIEKTPOJIUTHI

HonHble ypaBHEHHSI peaKIIHii

XuMHYECKHE CBOMCTBA KUCIIOT U
OCHOBAHUH B CBETE IIPE/ICTABICHUI 00
AIEKTPOIUTUYECKON TUCCOIHAIINN
XuMHYECKHE CBOMCTBA COJIEH B CBETE
MpeACTaBICHUIN 00
3JIEKTPOJIUTUYECKON JUCCOLUAIITN

IToHsiTHE O THIpPONIH3E CONEU

0O00011eHNEe U cCUCTEMaTU3ALUSA
3HAHUHI

[Mpaktuueckas padora N2 1.

«Pemrenne OKCIICPUMCHTAJIBHBIX
3a1a9»

KontponbsHas padota N°2 o teme
«ONEKTPOIUTHYECKAS JUCCOLMALTHS.
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
OO611as XxapakTepUCTHKa IaJIOT€HOB.
XUMHUYECKUE CBOWCTBA HA IIPUMEPE

https://m.edsoo.ru/00adc28c

bub6mmoreka [IOK
https://m.edsoo.ru/00adcade

bu6nmmoreka [IOK
https://m.edsoo.ru/00adcd68

bubnuoreka [JOK
https://m.edsoo.ru/00add448

bubnuorexa [JOK
https://m.edsoo.ru/00add5d8

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

bu6nmmoteka [IOK
https://m.edsoo.ru/00add9d4
bu6nmmorexa [IOK
https://m.edsoo.ru/00addd12

bu6nmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6nmnoreka LIOK
https://m.edsoo.ru/00addecO

but6moreka [JOK
https://m.edsoo.ru/00addfe2




19

20

21

22

23

24

25

26

27

XJopa
XnopoBogopoa. ComsiHast KUCIIOTa,
XAMHYECKHUE CBOMCTBA, IMOIYYEHHUE,
MIPUMEHEHUE

[Tpaktuyeckas pabora N2 2 mo teme
«TonyuyeHue coNsTHON KUCIIOTHI,
U3y4YeHUue e€ CBOMCTB»

Brluucnenus no ypaBHEHUSIM
XUMUYECKHUX PEAKIUH, €CIIN OJIUH U3
peareHTOB J1aH B U30BITKE

OO61mas xapakTepuCcTUKa YIEMEHTOB
VIA-rpymrbl

AnnoTtponHbie MOIUGUKALIUN CEPBI.
Haxoxxnenue cepsl u e€ coequHEHUH B
npupoje. XMMUYECKHUE CBOMCTBA CEPBI
CepoBoaopoi, ctpoeHue, Gpuzndeckue
Y XUMUYECKHE CBOMCTBA

Oxkcuabl cepsl. CepHas KMCIIOTA,
buznyecKre 1 XUMHUYECKHE CBOMCTBA,
MpPUMEHEHUE

XUMHUYECKUE PeaKLUy, JEKAIINUE B
OCHOBE MPOMBIIIIEHHOTO Croc0o0a
MOJIyYEHUS] CEPHOW KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaIoIlIeH Cpeibl COEAUHECHUSIMU
cephl

Briuucnenue maccoBoii 1011 BbIXOJa
MPOJIYKTa PEAKIIUHI

bu6mmoreka [IOK
https://m.edsoo.ru/00ade 104

bubnnorexa [JOK
https://m.edsoo.ru/00ade348

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

bubnuoreka [JOK
https://m.edsoo.ru/00ade64a

bubnuoreka [JOK
https://m.edsoo.ru/00ade64a

bu6nmmotexka [IOK
https://m.edsoo.ru/00ade802

bu6nmmotexka [IOK
https://m.edsoo.ru/00adea28

bu6nmoteka [IOK
https://m.edsoo.ru/00adec8a

bu6nmnoreka LIOK
https://m.edsoo.ru/00adec8a
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29
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31

32

33

34

35

36

OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VA-rpynmsl. A30T, pacCpOCTpaHEHUE
B IIpupoze, Gpu3ndeckue u
XMMHUYECKHE CBOICTBA

AMMHaK, ero GpusnuecKue u
XUMHUYECKHE CBOMCTBA, MOTyYCHHE U
IpUMEHEHHE

Ipaktuueckas padora N2 3 o teme
«IlonydyeHne ammuaka, U3y4eHHue ero
CBOICTBY

A3OTHAas KUCioTa, €€ GU3nYecKue u
XUMHYECKHE CBOWCTBA
Hcnons30BaHne HUTPATOB U COJEi
aMMOHUS B KQU€CTBE MUHEPAITbHBIX
ynoOpeHuit. XuMHUeCKOe 3arpsi3HeHNE
OKpYKaIoIleH cpeibl COETNHEHUSIMU
azora

®Dochop. Oxeun dochopa (V) u
dbocdopHas kucinoTa, GU3NIECKUE U
XMMHUYECKHE CBOWCTBA, MOTyYeHUE
Hcnonb3oBanue ¢pocdaros B kKauecTBe
MUHEPATBHBIX YIOOPEHU.
3arpsi3HEHUE PUPOTHOM Cpebl
dbocharamu

VYraepon, pacpocTpaHeHHE B
npupoe, pusnueckue 1 XuMHUIeCcKue
CBOICTBA

OKCI/I,Z[BI yriepoaa, ux (I)I/ISI/I‘{CCKI/IC u

but6mmoreka [JOK
https://m.edsoo.ru/00adeea6

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

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

bubnuoreka [JOK
https://m.edsoo.ru/00adf306

bubnuorexa [JOK
https://m.edsoo.ru/00adf518

bu6nmmotexka [IOK
https://m.edsoo.ru/00adf68a

bu6nmmoteka [IOK
https://m.edsoo.ru/00adfc20

bu6nmnotexa LIOK
https://m.edsoo.ru/00adfd9c

bub6nunoreka [IOK
https://m.edsoo.ru/00adfebe
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38

39

40

41

42

43

44

XUMHUYECKHE CBOMCTBA.
DKOJIOTUYecKre mpoodIeMBbl,
CBsI3aHHBIE ¢ OKcUI0M yriepoaa (IV)

VrobpHas KHCI0Ta U €€ COJIN

[Mpaktuueckas padora N2 4 o Teme

"IlonyuyeHue yriaekuciaoro rasa.
KauecTBenHas peakuus Ha KapOOHaT-
noH"

[TepBoHayasibHbIE TOHATHUS 00
OpraHMYECKUX BEUIECTBaX KakK O

COCAMHCHUAX yIriiepoaa

Kpemuuii u ero coeuHeHus

[Mpaktuueckas padora N2 5. Perrenue

AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHeuIe HeMeTaJUIbl U UX
COEIIMHEHU S

KonTponbeHas padora N23 o teme
«BaxkHenmme HeMeTaIbl U UX
COETUHEHUS»

OO01mas xapaKTepUCTHKA XUMHUYECKHUX
3JIEMEHTOB — METAJLIOB.
Merannuueckas CBsI3b U
MeTaJuTMIecKasi KpUCTauTHaecKas
pemérka. @u3nvecKkre CBOMCTBa

METAJIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.

but6mmoreka [JOK
https://m.edsoo.ru/00ae006¢

but6mmoreka [JOK
https://m.edsoo.ru/00ac027¢e

bubnuorexa [JOK
https://m.edsoo.ru/00ac054¢e

bubnuoreka [IOK
https://m.edsoo.ru/00ae080a

but6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

bu6nmmorexa [IOK
https://m.edsoo.ru/00acOe18

bu6nunoreka [IOK
https://m.edsoo.ru/00ae103e

but6mmoreka [JOK
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54

55
56

DJIEKTPOXUMUYECKUH Psifl
HaIPSOKEHUN METAIUIOB

OO6mue crmocoOb! MOTyYeHUS
MmeTaioB. CruiaBbl. Beruncnenus o
YPaBHEHUSM XUMHYECKHUX PEaAKIIHA,
€CJIM OJIUH U3 PEareHTOB COACPKUT
IpUMECH

ITonstue o KOPPO31UH MCTAJULIOB

[IIenounkie METAJIbI

OKCHUJIbI M TUAPOKCHUIBI HATPUS U
Kajaus

IlenoyHO3eMEIbHBIC METALIBI —
KaJIbIIMA U MarHun

Bakueiiime coefMHeHNS KaabIUs

0O00011eHNEe U CUCTEMAaTH3ALUSA
3HAHHUH

JKEcTKOCTh BOIBI U CITIOCOORI €€
yCTpaHeHUs

[MpakTrueckas padora N2 6 mo Teme
"KEcTKOCTL BOALI I METOLI €€
ycTpaHeHus"

ATTOMUHUN

AmMoTepHbIe CBOICTBA OKCHUIA
TUAPOKCUAA
Kemneso

https://m.edsoo.ru/00ae1156

bu6mmoreka IIOK
https://m.edsoo.ru/00ael1156

bubnuoreka [JOK
https://m.edsoo.ru/00ae1278
bubnnorexa [JOK
https://m.edsoo.ru/00ae14b2
bubnuorexa [JOK
https://m.edsoo.ru/00ae14b2
bubnuoreka [JOK
https://m.edsoo.ru/00ael5e8
bu6nmmotexka [IOK
https://m.edsoo.ru/00ael5e8

bu6nmmoreka [IOK
https://m.edsoo.ru/00ac 1886

bu6nmmotexka [IOK
https://m.edsoo.ru/00aelae8

bu6nmnoteka [IOK
https://m.edsoo.ru/00aelc64
but6moreka [JOK
https://m.edsoo.ru/00aelc64
bu6nunoreka LIOK




57

58

59

60

61

62

63

64

65

66

OKcuIbl, THAPOKCHUIBI M COJIH XKelle3a
(IT) u xene3a (I1I)

O00011eHNE U cCUCTEMaTU3ALUS
3HAHUHU

[Mpakruueckas padora N2 7. Pemienue

9KCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BakHeime MeTalIbl ¥ UX
COEIMHEHUS

BbruuciieHus mo ypaBHEHUSIM
XUMHUYECKHX PEaKIni, €CIu OJIUH U3
peareHTOB JIaH B U30BITKE MU
COJCPXKHUT IpUMECH. Bbrunciienus
MacCOBOM JI0JTH BBIX0/Ia MMPOYKTa
peakiuu

O0001IeHNEe U cCHCTEMaTH3aIUs
3HAHHUH

KonTponbeHas padora N4 o teme
«BaxkHenmme MeTajuibl U UX
COEIMHEHUS»

BemectBa 1 maTepuaisl B
MIOBCEIHEBHOM JKU3HU YEJIOBEKA
XUMHYECKOE 3arpsA3HEHNE
OKpYXKaroIllel cpeibl

Ponb xuMuum B penieHnn
9KOJIOTHYECKUX MPOo0IieM
PesepBHbIil ypok. O0001ICHHE 1
CUCTEMAaTH3alMsl 3HAHUI

https://m.edsoo.ru/00ae1d86
but6mmoreka [JOK
https://m.edsoo.ru/00ae35e6

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

bubmnorexa [JOK
https://m.edsoo.ru/00ae1750

but6mmoreka [JOK
https://m.edsoo.ru/00ae3f50
but6moreka [JOK
https://m.edsoo.ru/00ae4270
but6mmoreka [JOK
https://m.edsoo.ru/00ae4270
but6moreka [JOK
https://m.edsoo.ru/00ae0d0a




67 PesepBHbIii ypok. O0001ICHHE 1
CUCTEeMAaTH3aIHsI 3HAHU T
68 PesepBHbIii ypok. O0001ICHHE 1 |
CUCTEeMAaTH3aIHsI 3HAHU T
OBUIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME 68 4 7

MNPOBEPAEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJBHOM TPOT'PAMMBI

8 KUIACC

Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM

NPOBEPsIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

pe3yJabTarTa

1 ITo Teme: «IlepBoHaYaIbHBIE XUMUYECKNE TOHITHS
pacKpbIBaTh CMBICI OCHOBHBIX XMMUUYECKUX NOHATUI: aTOM, MOJIEKYJIa,
XUMHYECKHH 3JIEMEHT, IIPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMEChH
1.1 (omHOpOHAS M HEOHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAsI aTOMHAs

U MOJICKYJISIpHasd Macca, KOJUYCCTBO BEIICCTBA, MOJIb, MOJISIpHAA

mMacca, MaccoBasd JOJId XHMHUYCCKOro OJEMCHTa B COCIUHCHUMU,

but6mmoreka [JOK
https://m.edsoo.ru/00adb33c
but6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2




1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

MOJIIpDHBIA 00BEM, XUMHUYECKas peaklus, KiaccuuKaius peakiHii:
peaKuuu COEOUHEHMs, PEaKUUU Ppa3jIoKEHUs, PEaKLHUH 3aMelleHus,
peakiuu oOMEHa, 3K30- M JHAOTEPMUYECKHUE pEaKIMH, TEeII0BOMI
addeKT peakmuu, pacTBOpP, MaccoBas IOJiI BeliecTBa (IIPOICHTHAS
KOHIIEHTpAIus1) B pacTBOpe

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMMUYECKHUX IIOHATUH U
MPUMEHSTh 3TH MOHSATHS IIPU OMMCAHUU BEIIECTB U UX MPEBpAILlCHU
UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY U COCTaBJieHHsS (HopMys
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLINI

pacKkpbIBaThb  CMBICI ~ 3aKOHOB  COXPaHEHHMsI  MacChl  BEIIECTB,
MOCTOSIHCTBA ~ COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO — y4YEHHs, 3aKOHa
ABoraapo

ONpEJIETSAITh ~ BAIEHTHOCTh ~ aTOMOB  DJIEMEHTOB B  OMHApHBIX
COEIMHEHUSX

KJIACCU(UIIMPOBATh XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBY
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, M0 TEIUIOBOMY YPPEKTY)
BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAaccChl
BEIIIECTB

BBIYUCIIATh MAacCOBYIO JIOJIFO XMMHYECKOro »3JieMeHTa Mo (opmyre
COEIMHEHUS,

BBIUNCIIATH MAaCCOBYIO JIOJIIO BELLIECTBA B PACTBOPE

OPUMEHSTh €CTECTBEHHOHAyYHbIE METOJbl MO3HAHUs — HAOJIO/IEHHE,
U3MEpEeHue, MOJICTUPOBaHHE, SKCIIEPUMEHT (PEabHbIM 1 MBICIICHHBIH)

ITo Teme: «Baxkunenime npeacTaBUTEIN HEOPTraHMIECKUX BEILIECTB)



2.1

2.2

2.3

24

25

2.6

2.7

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATUI: OKCHJI, KACJIOTA,
OCHOBaHHE, COJIb

ONpeNeNsATh IMPUHAUICKHOCTh BEIIECTB K ONPEIEIEHHOMY KIIAcCy
coeuHEeHui 1o popmynam

KJIacCCU(UIIMPOBATh HEOPraHNYECKHE BEIIECTBA

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUUYECKHE CBOMCTBA BEILIECTB
pa3IuYHBIX  KJIACCOB,  IOATBEpKAas  ONHMCAaHUE  IIPUMEpPaMU
MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIUNA
IIPOTHO3UPOBaTh ~ CBOWMCTBA  BEIIECTB B  3aBHCHUMOCTH OT KX
KAYeCTBEHHOI'O0 COCTaBa, BO3MOXHOCTU IPOTEKAHMSI XHMHYECKUX
IIPEBPALLCHNI B PA3JINYHBIX YCIOBUAX

CI€el0BaTh IpaBWJIaM I[OJb30BAHUS XMMHUYECKOM TMOCYI0HM U
1a0opaTOpHBIM 000pYy/IOBaHMEM, a TaKKe MNpaBuUiIaM OOpalieHus ¢
BEIIECTBAMM B COOTBETCTBUHM C HHCTPYKIHMSIMH [0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHMUYECKHX OIBITOB IO IMOJYYEHHIO U COOMpPAHHIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAa), MPUTOTOBICHHUIO
pacTBOpPOB C  ONPENCIIEHHOM MAacCOBOM JOJEH  pacTBOPEHHOIO
BEIL[ECTBA, INIAHUPOBATh U MPOBOJANTh XUMHUYECKUE DKCIIEPUMEHTHI 110
pPaclO3HAaBaHUIO PACTBOPOB IIECJIIOYEHM M KUCIOT C  ITOMOLIBIO
UH/IUKATOpOB (JTakMyc, peHondranenH, MeTHIIOPAHK U JpyTrue)
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUUECKON pEaKIUU

Ilo Tteme: «llepuommueckuii 3akoH U Ilepuoauueckas cucrema
xumuueckux anemeHtoB JI. U. MengeneeBa. CTpoeHue aTOMOB.

Xumudeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBUTCILHBIC peakuun»



3.1

32

33

34

35

3.6

3.7

9 KVIACC

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHATHUW: AIpO aroma,
SIIEKTPOHHBI CIIOW aTomMa, aTOMHas OpOuTalb, paauyc aToma,
XUMUYECKasl CBS3b, IMOJIAPHAs M HEMNOJsIpHAs KOBAJICHTHAs CBSA3b,
ANEKTPOOTPULATEIBHOCTh, HOHHAS CBS3b, HOH, KATUOH, aHUOH, CTENIEHb
OKHCJICHHUS

KJIACCHU(UITUPOBATH XUMUYECKHE HIIEMEHTHI

OMKCHIBATh U XapaKTepu3oBaTh TaOnmuuHyl ¢opmy I[lepuonnyeckoii
CHCTEMbl XUMHYECKUX DJJEMEHTOB: pa3JIM4yaTh IOHATUSA «IJIaBHAS
noarpynna (Arpymma)»y u «mobounas mnoarpymnmna (brpymma)y,
«MaJible» U «OOJBIINE) MTEPUOIBI

packpeiBaTh cmbica Ilepumoanmyeckoro 3akoHa J[.M. Menaeneena:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB
XMMHMYECKHX DJIEMEHTOB OT UX I0JI0keHUA B [lepuoanueckon cucreme
COOTHOCUTh  O0O3HA4YEHHUs, KOTOpPhIE HUMEITCI B  TabiuIe
«Ilepuoauyeckas cuctema XxuMuueckux 3meMeHToB .. MenneneeBa»
C YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI ATOMOB XHUMHYECKUX
DIIEMEHTOB (COCTaB W 3apsija sjpa, OOIIee YHUCIO JJIEKTPOHOB H
pacrpeielieHle UX 1O JEKTPOHHBIM CJIOSIM)

OTIPEIETISATh CTENEHb OKUCIICHUS 2JIEMEHTOB B OMHAPHBIX COSTMHEHUSIX
OmnpenensaTh BHUJA XMMHUYECKOW CBA3M (KOBAJIEHTHAasT W HWOHHAs) B

HEOPTaHUYCCKUX COCANHCHHUAX



Kon
NMpOBEPAEMOro

pe3yJibTaTa
1

1.1

1.2

1.3

14

1.5

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: «BemiecTBO 1 XUMHUYECKast pEaKIIUs»

pacKkpbIBaTh CMBIC OCHOBHBIX XHMMHUYECKMX TOHSTHH: pacTBop,
ANEKTPOJUTHI, HEAJIEKTPOJHUTBI, SJIEKTPOJUTHYECKAS JUCCOLUALINA,
peakuy MOHHOrO0 OOMEHa, KaTalu3aTop, XMMHUYECKOE DPaBHOBECHE,
oOparumbIe u HeoOpaTuMble peakiuu,
OKHCIINTEIILHOBOCCTAHOBHUTEILHEIE peaKiuu, OKHCIIATEINb,
BOCCTAHOBUTEIb, OKHUCJIEHHE MW  BOCCTAHOBJIEHHUE, AJUIOTPOMUS,
am(doTepHOCTh,  XHMHYECKass  CBs3b  (KOBaJCHTHas,  HWOHHA,
MeTaJUIMuecKas), KpPUCTAJUIMYECKass peméTKka, CIUIaBbl, CKOPOCTh
XUMHYECKOW PEaKIMKU

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH U
MPUMEHSATH 3TH TOHATHS MPU ONMCAHUY BEIIECTB M UX IIPEBPAIICHHI
COCTaBJISITh YPaBHEHUsS SJEKTPOJIUTUUECKOW IJUCCOLMAIIMU KHUCIOT,
LICJI0YEH U COJIEH, TOJHBIE U COKpAILEHHBIC YpaBHEHMS peakUuil
MOHHOTI'0 OOMEHa

pacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca 3TUX PeaKInid
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHYECKON PEAKIIUN

ITo Temam: «HemeTasnmel M WX coenuHEHHS» W «MeTalutbl B WX

COCIUHCHUA»



2.1

2.2

23

2.4

2.5

3.1

32

XapaKTepU30BaTh (OMUCHIBATH) OOIIME U CTICIU(PUIECKUE XUMHYCCKUE
CBOWCTBA NPOCTBIX U CJIOXHBIX BELIECTB, MOJATBEPXKJIasi OMHCAHUE
pUMepaMu MOJIEKYJIIPHBIX U HUOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XAMHYECKHUX PEAKLIUMA

COCTaBJISITh YPAaBHEHUS DPEAKIIMM, MOATBEPKIAIOUINX CYIIECTBOBAHUE
TEHETUYECKOI CBSI3U MEXK/y BEIIeCTBAMU PA3IMYHBIX KJIaCCOB
IIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHA,
BO3MOXXHOCTH TIPOTEKAaHUS XMMHUYECKHX MPEBPAICHUA B Pa3IMYHBIX
YCIOBHSIX

cleoBaTh IpaBWJIaM  TIOJNB30BAaHUS  XHMMHUYECKOW TOCYAOH H
1ab0paTOPHBEIM 00OpYyIOBAaHUEM, a TaKXKe TMpaBHIAM OOpALICHUS C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKLIHUSIMH TIO BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB MO TOJYYEHHIO M COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (AaMMHAKa U YTIIEKUCIIOTO ra3a)

OPOBOJUTH  pPEaKIUM, TIOATBEPKIAIONIME KAueCTBEHHbBI COCTaB
pa3IMYHBIX BEIIECTB: pPAcCMO3HABaTh OMNBITHBIM IYTEM XJIOPHI-,
Opomun, wuoaun,  kapbonar,  ¢Qocdar, cuimkar, cynbdar,
THJIPOKCUINOHBI, KAaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHIX BEIIECTB

ITo Teme: «XuMUS U OKpy>Karolas Cpenar

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux noustuii: [1/IK BemecTsa;
KOPPO3Hs METAIIIOB

NPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEIBHOW NEATEIFHOCTH —

aHAIU3 W CHUHTE3, CpaBHEHWE, 0000IIeHne, CHUCTEMaTH3aIUIo,



BBIBJICHUE IIPUYNHHO-CIIECACTBCHHBIX CBsA3EH — AJIs1 U3YUCHUA CBOMCTB
BCIICCTB MW XHMHYCCKHUX peaxunﬁ; CCTCCTBCHHOHAYYHBIC MCTOIbI
IIO3HAaHUA — Ha6J'II-OI[eHI/Ie, HU3MEPCHUEC, MOACIIMPOBAHUEC, SKCIICPUMCHT

(peanbHBIN U MBICIICHHBIHN)

HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

1.1

1.2

1.3

14

1.5

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUA
IIepBoHa4YaIbHBIE XUMUYECKHUE TOHATHUS

IIpeamer xumun. Posib XUMHM B )KM3HHU YeJIOBEKa. XUMUS B CHCTEME HayK. Tenma
u BemecTBa. du3nueckne CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEILIECTB
[TonsTHe 0 MeToAax mo3HaHHUs B XUMUH. YucTele BemiectBa U cMecH. CriocoObl
paszeneHus cMecen

ATOMBI W MOJEKYyJIbl. XHUMHUYECKHE DJIeMEHThl. CHMBOJIBI XUMHYECKUX
351eMeHTOB. [IpoCThIe U CIIOJKHBIE BEMECTBA. ATOMHO-MOJIEKYJIIPHOE YYECHUE
Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIBHAas ~ aTOMHas  Macca.
OTtHocuTenbHAsE MOJIEKYJISIpHAsl Macca. MaccoBas 10151 XUMHUYECKOTO dJIEMEHTa
B COEIMHEHUN

KomnuectBo BemectBa. Monbs. MossgpHas macca. B3auMoCBSI3b KOJIMYECTBA,



1.6

1.7

2.1

Macchl M YHMCIa CTPYKTYPHBIX €IWHUI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCIUHEHUN

DuU3NYECKUe U XUMUYECKUE SBJICHUA. XUMUYECKass Peakius U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIeCTB. XUMUYECKUe ypaBHeHUs. Knaccupukanus
XUMHUYECKHUX peakluil (COeAMHEHUS, Pa3I0KEeHHUs, 3aMellleHus, 0OMEHa)
XHUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW IOCYI0H, C MPaBUIAMH
paboTel B JabopaTopud W TOpHEMaMH OOpamieHHs ¢ JIADOpPaTOPHBIM
o0opynoBaHuEM, H3y4yeHUE M ONHCaHHE (UBUYECKUX CBOMCTB 0OOpPa3IOB
HEOPTaHMYECKUX BEIICCTB, HaOOIeHne (pU3nUecKkux (TUTaBlIeHUE BOCKA, TAsTHUEC
JbAa, pacTUpaHUE caxapa B CTYNKE, KHUIIEHHE M KOHACHCAlUi BOJIbI) H
XUMUYECKUX  (TOpEHHE  CBEYH, MPOKAJMBAHHE  MEIHOH  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KHUCJIOTOW) sBIEHUM, HAOIIOJCHHE U ONHCAHHE
MPU3HAKOB  TMPOTEKAHUS XUMHUYECKUX  peakiuil  (pas3iokKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOI KHCIOTHI C XJIOPUAOM Oapus, pa3oKeHHe THAPOKCUIA
meau(Il) mpu HarpeBanuu, B3auMoaeiicTBue xese3a ¢ pactBopoM conu meau(Il),
M3y4eHUe CIoCcO0OB pa3/iesieHHusi CMecei (C TTOMOIIBI0 MarHuTa, GUIbLTPOBAHHUE,
BbIMIApMBAaHUE, JUCTWUISAIMUSA, XpoMarorpadus), TpPOBEICHHE  OYHCTKH
MOBApPEHHOM COJIM, HAOMIOJCHUE M ONMUCAHWE PE3yJbTATOB MPOBEICHUS OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3/IaHHE MOJEJEH MOJEKYI
(II1apoCTep>KHEBBIX )

Baxnelmue npeacTaBUTENIN HEOPTaHUYECKUX BEIIECTB

Bo3nyx — cMech razoB. CocrtaB Bo3zayxa. Kucmopon — 3JI€MEHT W MPOCTOE
BemecTBO. HaxoxaeHue kucimopoaa B mpupone, GU3HIECKUe U XUMHYECKHE

cBoiictBa (peakumuu ropenus). Oxcuzapl. [Ipumenenue kucimopona. CrocoOsl



22

23

24

2.5

2.6

2.7

2.8

MOJIy4YeHUsl KHUCIOpoAa B J1a0OopaToOpuu W MPOMBIIIICHHOCTH. Kpyrosopor
Kucaopoja B npupoze. O30H — aioTporHas MoguduKanus KUCIopoaa
TennoBoii 3¢ (heKkT XUMUIECKOH peakiy, TePMOXUMHUYECKHE YPaBHEHUS, 9K30-
U 3HJO0TEPMHUYECKHE peakuu. TOoIIMBO: yrojab U METaH. 3arpsi3HEHUE BO3IyXa,
yCcUJIEHUE MapHUKOBOro 3 dexTa, pa3pylieHre 030HOBOTO CIOs

Bonopoxa — anemeHT n npoctoe BemectBo. Haxoxnenue Bogopoaa B MpUpPOJE,
dusznueckue M XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CHOCOOBI IMOTYYECHHS.
Kucnotsl u conun

Monsipablit 00bE€M Ta30B. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSAM

®dusnyeckue cBoicTsa BoAbl. Bona kak pactsopurens. PactBopel. HacblieHHbie
Y HEHACBIIIEHHbIE pacTBOPHL. PacTBopuMOCTh BellecTB B BoAe. MaccoBas J0Jis
BEIIIECTBA B pacTBope. XUMHUYECKHe CcBoicTBa Boabl. OcHoBaHus. Poib
pacTBOpPOB B IPHUPOAEC U B KU3HU uelnoBeKka. KpyroBopor Boabl B NPUPOAE.
3arpsizHeHue NpUpoAHbIX BojA. OXpaHa U OUMCTKA MIPUPOTHBIX BOJ
Knaccudukanus Heoprannueckux coenuHeHuit. Oxcunpl. Kiaccudukamnms
OKCHJIOB: cojeoOpa3sywoomue (OCHOBHBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyromue. Homenknarypa oxcuaoB. Du3ndyeckue U XUMHUYECKHE
cBoMcTBa OKCUIOB. [IoaydyeHne okcuaoB

OcnoBanus. Knaccupukanuss OCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHMil. PH3NMYEeCKME U XMMHYECKHE CBOWCTBA
ocHoBaHu. [lonyueHne ocHOBaHUI

Kucnotel. Knaccudukanuss xucnor. Homenknatypa kucior. dusmdeckue u
XAMHYECKHE CBOMCTBA KUCHOT. Psan aktuBHoct MetawuioB H.H. bekerosa.

[Tomyyenue kucaot



29

2.10

2.11

Comu. Homenknarypa coseil. dusnueckue M XUMHUYECKHE CBOMCTBA COJICH.
[Tonydenue coneit

I'eHeTnyecKas CBsI3b MEXy KJIaCCAMHU HEOPraHUYECKHUX COCIMHEHUN
XVWMUYECKUN  DKCIEPUMEHT:  KAaueCTBEHHOE  ONPEIEICHHE  COACPIKAHMS
KHCJIOpO/ia B BO3/AyXe, IMOJydyeHHe, COOMpaHUE, PAcCIO3HABaHUE U H3YyYEHUE
CBOWCTB KHCJIOPOJia, HAOJIIOJCHUE B3aUMOJIEHCTBHS BEIIECTB C KHCIOPOJIOM U
yCIOBHS BO3HMKHOBEHHS M IPEKpAIlEeHUs ropeHus (mokapa), 03HaKOMJIEHHE C
o0pa3aMyd OKCHIOB M ONHCAaHHE WX CBOWCTB, IOJNy4eHHE, coOMpaHue,
pacrio3HaBaHME M H3yYEHHE CBOMCTB BoJOpoja (ropeHue), B3auMojeicTBue
Boziopoaa ¢ okcuaoM meau(Il) (Bo3MOKHO HCHOIB30BaHUE BHACOMATEPUAIIOB),
HaOrofieHue 0o0pa3loB  BELIECTB KOJIMYECTBOM 1 MOJb, HCCIeJOBaHUE
OCOOEHHOCTEl  pacTBOPEHHs BELIECTB C PA3IMYHOM  pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENECIEHHOW MAacCOBOM [0JIEW PACTBOPEHHOIO
BEIIECTBa, B3aUMOJICHCTBUE BOABI C MeTalJlaMu (HaTpueM U KaJlbL[UEM)
(BO3MO’KHO HCIOJIb30BAHUE BHIEOMATEPUAIIOB), ONIPE/IETICHNE PACTBOPOB KUCIOT
M IIe’o4Yell ¢ TNOMOIIbI0  HMHJIMKATOPOB,  MCCIEAOBaHUWE  OOpasIoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIAcCOB, HAOIIOAECHUE H3MEHEHUs
OKpacKM HWHAMKATOPOB B pacTBOpax KHUCIOT M IIeJoued, Hu3ydeHHe
B3auMojieiictBua okcuaa Meau(Ill) ¢ pacTBopoM cepHOHM KHCIOTBI, KHCIOT C
METaJUIAMM, PEaKUUN HEUTpaIU3alnH, ITOJy4YEeHNEe HEPAaCTBOPUMBIX OCHOBAHUI,
BBITECHEHHE OJHOIO MeTajyla JpYI'MM M3 pacTBOpa COJH, pELIEHHUE
JKCIIEPUMEHTANBHBIX 3a7ad 1Mo TeMme «BaxHeillmme kimacchl HEOPraHMYECKUX
COETMHEHUI»

HCpI/IOIlI/ILIeCKI/Iﬁ 3aKOH H HepI/IOIII/IquKa}I CHUCTEMAa XUMHUYCCKUX 3JICMCHTOB
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3.3

3.4

3.5

3.6

J.N. Menneneea. CTpoeHre aToOMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUU

[TepBble MOMBITKY KIaCCU(UKAIIUN XUMUISCKUX dJIeMEeHTOB. [loHsATHE O rpynmax
CXOJHBIX 3JIEMEHTOB (ILETOYHBIC MU IIETOYHO3EMEIIbHBIE METAJUIbl, TaJOTCHBI,
WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(OTepHbIE OKCHIBI H
TUIPOKCHUIbI

[lepuonnueckuii 3akoH. Ilepuoanueckas cucremMa XuMUYECKUX dnemeHToB ..
Mengeneesa. KoporkonepuoaHas U JyimHHOTICpUOaHAs popmbl [leprnoandeckoit
cucteMbl xumudeckux snemeHTtoB (.M. MenneneeBa. I[lepuoasl u rpymnmsl.
DU3NYECKUH CMBICI TOPSAKOBOTO HOMEpPA, HOMEPOB MEPHOAA W TPYMIIbI
3JIEMEHTAa

Ctpoenune atomoB. CoctaB atroMHbIX snep. M3oromnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04€K aTOMOB TepBbIX 20 XMMHYECKHUX DIIEMEHTOB
Ilepunonnueckoi cucremsl .M. MenneneeBa. XapakTepucTUKa XUMUYECKOTO
AJIEMEHTA M0 ero noJyioxkenuto B [lepuoanueckoit cucreme [I.M1. Menneneesa
3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHMHYECKHUX JIIEMEHTOB,
METAIMYECKUX W HEMETAJUIMYECKHX CBOMCTB MO TpyNIlaM U MEPUOJAM.
3nauenue [lepmoanueckoro 3akoHa u I[lepuoanueckoil CUCTEMBI XMMHUYECKHX
AJIEMEHTOB ISl pa3BUTUS Hayku W npaktuku. .M. MenaeneeB — yd€Hblii u
rpaKJIaHUH

Xumuueckass  cBs3b. KoBajieHTHass (mojisipHasi W HEMOJISIpHasl)  CBSI3b.
DJIEKTPOOTPUILIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAs CBS3b

Crenenb okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakuuu. lIporeccs

OKHCJICHHA U BocCTaHOBJIEHH. OKUCIIMTEIN U BOCCTAHOBUTEIIN
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9 KVIACC

Kon

1.1

1.2

1.3

XUMUYeCKUM OKCIICPUMCHT: H3Y4YCHHC o6pa3u0B BCIICCTB MCTAIJIOB H
HCMCTAJJIOB, B3aHMMOJICHCTBHE THAPOKCHUA LHUHKa C pacTBOpaMH KHCJIOT U
menoqeﬁ, IIPOBCACHUEC OIIBITOB, HMIINIIOCTPHUPYIOIIUX IPUMEPbI OKHUCIHUTEIBHO-

BOCCTAaHOBUTEJIbHBIX PEAKIUM (TOPEHHE, pEAKLIUU PA3JI0KEHUS, COEAUHEHUS)

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
BemectBo n xumunueckas peakuus. [lopropenue

Ilepnonnueckuit 3akoH. [lepuoanueckas cucreMa XxuMudeckux snemeHToB J[.1.
MengeneeBa. CTpoeHue aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHMM CBOICTB
XUMHYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, KaJIMs, KaIbLUUsd M HX
COCIMHEHUN B COOTBETCTBMM C ITOJIOKEHHWEM DJJeMEHTOB B Ileprognueckon
CHUCTEME U CTPOECHUEM UX aTOMOB

CrtpoeHue BellecTBA: BHJbl XMMHUYECKOM CBSI3U. THIBI KPUCTAJUIMUECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIETKH U
BUJa XUMHUYecKoi cBs3u. Knaccupukanus ¥ HOMEHKIAaTypa HEOpraHMYeCKHX
BellecTB (MEXIyHapoaHas W TpUBHaibHas). XUMHUYECKHE CBOICTBa BEILECTB,
OTHOCSAIIMXCA K  Pa3IMYHBIM  KJIaccaM  HEOPraHWYECKUX  COCAUHEHUH,
TE€HETUYECKasl CBSI3b HEOPraHNYECKUX BELIECTB

Knaccugukaius XuMHUeCKUX peaklnii 0 pa3IMyHbIM IpU3HAKaM (110 YUCITy U
COCTaBy YYaCTBYIOIIMX B pPEaKIMMU BEIIECTB, MO TeIoBoMy 3¢ddekty, mo

M3MEHEHHIO CTCIICHEH OKHUCICHUS XUMHUUECKUX 9JICMCHTOB, I10 O6paTI/IMOCTI/I, 1o



1.4

1.5

1.6

1.7

Y4acTHIO KaTajau3aropa). 9K30- u SHIOTEPMHUYECKHE pEaKLMH,
TEPMOXUMHUYECKHE ypaBHEHUs. [IoHATHE O CKOPOCTU XUMHYECKOM PEAKLIU
[Tonsatne 06 oOpaTUMBIX M HEOOPATUMBIX XHMHUYECKUX peakuusx. Ilonsarue o
TOMOT'€HHBIX M F€TEpPOreHHbIX peakuusx. [loHATHEe 0 XMMUYECKOM paBHOBECHUHU.
@akTophl, BIUAIOLIME HAa CKOPOCTh XHMHUYECKOM pEeakUUd U IOJI0KEHUE
XUMHYECKOIO PABHOBECHS

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu, JJIEKTPOHHBIN Oananc
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHON  peakuuu.  CocTaBieHHE  ypaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~PEAKLUI C HCIOJIB30BAHMEM  METOJa
AJIGKTPOHHOTO Oajlanca

Teopust AMEKTPOIIUTUYECKONW IUCCOLMALUU. DJIEKTPOJIUTHl U HEDIEKTPOIUTHI.
Karnonsl, aHnoHbl. MexaHu3M IUCCOLMALMU BELIECTB C PA3JIMYHBIMU BHUJAMU
xuMu4eckoi cBsa3u. CreneHb auccounanuy. CUiIbHBIE U C1a0ble IEKTPOIUTHI.
Peakiiuu moHHOrOo OOMEHa. YCJIOBHS MPOTEKAHMS PEAKIMd MOHHOTO OOMEHa,
IIOJIHBIE M COKpAlllEHHbIE WOHHBIE YpaBHEHMsI peakuui. CBoWMCTBa KHUCIOT,
OCHOBaHMM U coJied B CBETE€ IMPEACTaBICHUM 00 >3IEKTPOIUTHYECKON
qucconuanuu. KauecTBeHHbIE peakiny Ha HOHBL. [IoHATHE O rHapoau3e conen
XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENISAMU KPHUCTAJUIMYECKUX
pEeIETOK HEOpPraHWYeCKUX BEUIECTB — METaNIOB M HeMeTasioB (Tpadura u
ajiMasa), CIOKHBIX BEIIECTB (XJIOpHIA HATpusl); HCCIEIO0BaHHE 3aBUCHUMOCTHU
CKOPOCTHM XHWMHYECKOM peakuu OT BO3JCHCTBHUS pazIUYHbIX (PAKTOPOB;
UCCIIEJOBAHME  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IIpoOLECCa
JUCCOLMAllMU  KUCJOT, Imejaoyeil M cone  (BO3MOXKHO — HCHOJb30BAHUE

BI/I,Z[COMaTepI/IaJ'IOB); MONpOBCACHUC  OIIBITOB, WUIOCTPUPYIOINHUX  MPU3HAKU
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MPOTEKaHUs peakuuii HOHHOro oOMeHa (0Opa3oBaHUE OcajliKa, BBIICICHUE rasa,
o0pa3oBaHME BOJIbl); ONBITOB, WIIOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakluil (TOpeHHe, PEeaKkluu pPa3lIokKEeHUs, COCAMHEHHS);
pacrno3HaBaHHE HEOPTraHUUYECKUX BEIIECTB C IIOMOLIbIO0 KAUECTBEHHBIX peaKLnuii

Ha MOHBI; PEeLlICHUE SKCIIEPUMEHTANILHBIX 3a/1a4

Hemetamnr n ux COCAUMHCHUA

OO6mass  xapakTepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEeHU okuciaeHus. CTpoeHne U pU3NYECKUue CBOWCTBA IMPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOWMCTBA Ha TMpUMEpe XJopa
(B3auMojielicTBUE € MeTallylaMd, HEMETaulaMHy, LiejiouaMu). XJIOPOBOAOPO/.
ConsiHasg KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHHUE, TpuMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OpPraHW3M 4eJIOBEKa. BakHeulmne XJIOpUIbl U UX
HaxXO0XKIECHUE B IIPUPOIE

OO6mass xapakrepuctuka 351eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHne U u3NYecKue CBOMCTBA
OPOCTBIX BEIIECTB — KHUCIOpOJa M cepbl. AJUIOTPOMHbIE MOIUPUKAIIH
KHCIIOpOJila M cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOJOpPOJ, CTPOEHUE,
¢usnueckne M XuMuueckue cBodcTBa. OKCHIBI Cepbl Kak MpPeJCTaBUTENN
KHCJIOTHBIX OKCHIOB. CCpHaSI KHCJIOTA, (i)I/ISI/ILIeCKI/IC N XHUMHYECKHE CBOMCTBA
(oOme Kak MpeAcTaBUTENs Kilacca KUCIOT U creruduueckue). XUMHUUECKue
peaxkiuu, JeKalle B OCHOBE MPOMBILIUIEHHOTO CIOco0a MOJIy4EeHHUs CEpHOU
kucnotTel. [Ipumenenue. Conau cepHOM KHUCIIOTHI, KAaueCTBEHHAs peakUus Ha
cynegar-uoH. Haxoxzaenue cepel U €€ COEAMHEHMN B MpHUpoje. XUMHUUECKOE

3arpsA3HCHHUC OI(p}/')KaIOIJ_ICI\/'I cpeabl COCAUHCHUAMU CCPLBI (KI/ICJIOTHBIC JOXKIIH,
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3arpsi3HEHNE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPAILCHHS

OOmas xapakTepucTuka 3JIeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, paclpocTpaHEHUE B MPUPOJIE,
dusnyeckue u XxumMuueckue cpoiictea. KpyroBopot azora B mpupojae. AMMHUAK,
ero (u3MUeCKHe W XHMUYECKHE CBOWMCTBA, MoNyuyeHUe W mpumeHnenue. Conu
aMMOHUSI, UX (PU3HUECKHEe U XUMHUYECKHe CBOWCTBA, MpuMeHeHne. KauectBeHHas
peakiysi Ha MOHBl aMMOHHS. A30THas KUCIOTa, €€ MoilydeHue, PU3n4YecKue H
XUMHYECKHE CBOWCTBa (0OlIMEe Kak TWPENCTaBUTENS Kiacca KHCIOT U
cnenuduyeckne). lcrmonp3oBaHHEe HUTPATOB W COJEH aMMOHHS B KadecTBE
MUHEPATBHBIX ynoOpeHuil. XUMHYECKOoe 3arps3HEHHE OKpYKaloIeh cpeabl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIE IOKIU, 3arpsi3HEHUE BO3]yXa, I[OYBBI U
BOJIOEMOB)

®ochop, amnorponssle Mogupukanuu ¢ocdopa, GU3NUECKHE U XUMHUECKHE
corictBa. Oxcua Qochopa(V) u dochopnas kuciora, ¢uznueckue u
XMMHUYECKHE CBOWCTBa, moiydeHue. Mcnomb3oBanue ¢ochaToB B KadecTBe
MUHEPATIBHBIX YA00pEHUI

OO6mass xapakrepuctuka 3y1eMeHTOB IVA-rpynnbel. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHW OKUCJIECHHA. YTIEpoZd,  auIOTPOIHbIE
Mou(UKaAIMK, PACIPOCTPAaHEHHWE B MpPHUPOAE, (PU3NYECKUE U XHUMUYECKUE
cBoiicTBa. Ancopobuus. KpyroBopot yriepona B npupoje. OKCUabl yriepoaa, ux
¢u3nueckue M XUMHUYECKHME CBOMCTBA, JEWCTBUE Ha >KUBBIE OPIraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOrMYecKue MpoOJIeMbl, CBSI3aHHbBIE C OKCHJIOM
yraepona(lV); rumore3a rno0aJbHOrO MOTEIUIEHUS KJIMMaTa; MapHUKOBBIN

B(IJ(I)CKT. VronpHas KUCIOTa U €€ COJIM, UX (1)I/I3I/I‘ICCKI/IC 1N XUMHUYCCKUC CBOﬁCTBa,
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noiaydyeHue M npumeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAULIMHE, IPOMBILIUIEHHOCTH U CEILCKOM
XO35IUCTBE

[lepBoHayanpHble MOHATHA OO0 OPraHUYECKHX BEHIECTBAX KaK O COCAMHEHHSX
yriaepona (MeTaH, 3TaH, 3TWIEH, AaleTWIEH, A3TaHOJ, IJIMLUEPHUH, YKCYCHas
kucnora). Mx cocraB m xumuueckoe crtpoeHue. llonste o Ouonormyecku
BaYXHBIX BEILIECTBAX: )KUpax, OesKax, yriaeBoJax — U UX POJIM B )KU3HU YEJIOBEKa.
MatepuanbHOe €IMHCTBO OPraHMYECKUX U HEOPIaHUUECKUX COCIUHEHNN
KpemHuuii, ero ¢pusndeckne 1 XUMUYECKHE CBOMCTBA, OJIYYCHUE U IPUMEHEHHUE.
Coenunenuss KpemHHss B npuponae. OOmme mpeacTaBieHUs 00 OKCHJEe
kpemHuA(IV) u kpemHueBoil kucinore. CHIMKAThl, UX HCIIOJIB30BaHUE B OBITY,
MEIULHE, IPOMBIIUICHHOCTH. BaxHeHIue CTPOUTENIbHBIE MaTepHalbl:
KepaMHKa, CTEKJIO, ILEMEHT, OeToH, jxene300eroH. Ilpobiembl OGe3omacHoOro
WCITOJIb30BaHUsl CTPOUTEIIBHBIX MaTEPUAJIOB B ITIOBCEHEBHOM KU3HU
XVUMUYECKUN SKCIEPUMEHT: H3y4deHHE OOpa3l0B HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJIIHOM KHCJIOTBI; IIPOBEJACHHE KadEeCTBEHHBIX PEAKLIUN Ha XJIOPUI-
HMOHbl W HaONIOeHHEe MPU3HAKOB HUX MPOTEKAHUS; OIBITHI, OTpaKaloIINe
¢u3nyecKkue U XMMUYECKHE CBOICTBA I'aJIOTEHOB U HUX COEIWHEHHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00pa3laMHu XJOpPUIOB
(ramoreHuI0B); O3HAKOMJIEHWE C oOpaslamMu cepbl u €€ COSAMHEHUSIMHU
(BO3MOKHO ~ HCIIOJIb30BaHME  BUAEOMATEpUaloB); HaOIIOAEHHE Mpolecca
oOyrauBaHUs caxapa MOJ AEHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHUCIIOTHI;
U3yuyeHHEe XUMHUYECKUX CBOMCTB pa30aBlieHHON CEpHOW KHCIOTHI, MPOBEICHHE

KauyeCTBEHHOM pCaknun Ha Cynb(paT-I/IOH u HaGJIIO,Z[eHI/IC IMpU3HaKa eé
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MIPOTEKaHUs; 03HAKOMJICHHE ¢ (PU3MYECKHMMH CBOWCTBaMHU a30Ta, gochopa u ux
coeMHEHUH (BO3MOXKHO HCIIOJIb30BAaHHE BHJEOMAaTepHalioB), oOpa3namu
a30THBIX U (PocopHBIX ya0OpeHuii; oJydeHre, coOupanue, paclio3HaBaHUE U
U3y4€HUE CBOMCTB aMMHaKa; IIPOBEICHHE KAuyE€CTBCHHBIX pPEAKLMA Ha HOH
aMmmMoHusiT U (Qochar-MOH W U3YYEHHE TPU3HAKOB UX MPOTEKaHUS,
B3aMMOJIEIICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBHI ¢ MEAbI0 (BO3MOXKHO
UCIIONIb30BaHUE BHJIEOMATEPUANIOB); H3YYCHHE MOJENe KPUCTAIUTMUECKUX
peméTok anmasa, rpaduTa, QymiepeHa; 03HaKOMJICHHE C TPOLIECCOM aJIcOpOLn
pPacTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM IMPOTHBOrasa;
noJjiyueHue, coOupaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB YIJIEKUCIIOIO rasa;
MPOBEJICHNE KaYeCTBEHHBIX PEaKIMii Ha KapOOHAT- ¥ CHIIMKAT-UOHBI U U3yYeHUE
IIPU3HAKOB MX IPOTEKAaHUs, O3HAKOMJICHHME C MPOAYKIMEN CHIMKATHOU
IIPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIbHBIX 3a7a4d 10 TeMe «BaxHenue
HEMETaJUIbl U UX COCAMHEHUS

MerTansl U UX COETUHEHUS

OO01mas xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBAaHUH MX
noynoxenuss B llepumogmueckod cucreme XMMH4Yeckux anemeHtoB JI.M.
MenneneeBa n crpoeHust aToMoB. CTpoeHHe MeTaJlIoB. MeTajunueckas CBsi3b U
MeTaJJIMYecKasl ~ KpUCTalInyeckass  pemeérka.  OJIEKTPOXUMHUYECKUH  psij
HaIPSOKEHUN METAJUIOB

duznyeckue U XUMHUYECKHe cBoiicTBa MeTaioB. OOme crnocoObl MOTydyeHus
MeTauioB. [IoHATHE O KOPPO3UH METALIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyT'yH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B

OBITY U IPOMBIILJIEHHOCTH
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[llenounbie MeTauibl: MojiokeHue B llepuogmyeckoil cucTeMe XMMHUYECKHUX
anementoB /.M. MeHneneeBa; CTpo€HHE MX aTOMOB; HAXOXICHHUE B IMPUPOJE.
dusndeckue U XMMHUYECKUE CBOWMCTBA (Ha MpuMepe HaTtpus U Kaus). OKCUbl 1
TUAPOKCHABI HaTpusit U Kanus. l[IpuMeHeHHe WIENOYHBIX METaNIOB U UX
COEIMHEHNN

lenouno3eMenpHbIE  META/UIBI MAarHMi HW  KaJdbI[MM: IOJOXKCHHE B
Ilepnonnueckon cucreme xumuueckux snemenTos .M. Menneneesa; crpoeHue
MX aTOMOB; HaxoXkjacHuUE B mpupojae. Pusnyeckue M XUMHUYECKHE CBONCTBA
MarHusi ¥ Kaiplug. Bakneimme coequHeHus Kaublus (OKCHA, THUAPOKCHUI,
conn). JKEcTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEeHUs

Amomunuii: nonoxkenue B Ilepuoandeckoil cucreMe XUMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa; CTpoeHUE aroMa; HaxoxkaeHue B npupone. dusudeckue u
XUMHUYECKHE CBONCTBa amOMHHHS. AMQOTEpHbIE CBOWMCTBA OKCHAA H
TUAPOKCH/IA ATFOMUHUS

Kenezo: nonoxenue B lleproguyeckoit cucreme xumudeckux snemeHton JI.M.
MenpeneeBa; CTpOEHHME aToma; HaxXOXKJAEHWE B mpupoae. dDusmyeckue u
XUMHUYECKHE cBoicTBa jxene3a. Okcunbl, THApokcuabl U conu xeneza(ll) u
xene3a(lll), ux cocras, CBOMCTBa U MOTyYCHHE

XUMHYECKUN IKCIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMd METAJUIOB M CIUJIaBOB,
uX (PU3NYECKUMH CBOWCTBAMH; H3yYEHHE PE3yJbTaTOB KOPPO3HH METAJIOB
(BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUATIOB), OCOOEHHOCTEH B3aUMOACHCTBUS
OKCHJIa KalbllUs W HaTpus C BOAOW (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); MCCIIEIOBAHUE CBOMCTB JKECTKOM BOJBI; MpOLIECCa TOPEHUS

JKEJI€3a B KMCJIIOPOJIEC (BOSMO)KHO HUCITIOJIB30BaHHUEC BH)ICOMaTepI/IaJ'IOB); IIPU3HAKOB



IPOTEKaHUs KaueCTBEHHBIX PEaKUMH Ha WMOHBI (MarHus, KajblMs, aIlOMHUHUS,
uuHka, xene3a(ll) u xxenesa(Ill), meau(Il); HaGnroneHue u onucanue MPOLECCOB
OKpalllMBaHUs IUIAMEHM MOHAMM HaTpus, Kalusg U Kajablus (BO3MOXHO
UCTIOJIb30BaHUE BHUJICOMATEPUANIOB); HCCIENOBaHUE aM(pOTEPHBIX CBOMICTB
TUAPOKCUAA ATIOMUHHUS U TMAPOKCHJA LIMHKA; PELICHHE JKCIIEPUMEHTAIbHBIX
3aja4 1o TeMe «BakHelInue MeTalIbl U UX COCIUHECHUS»
4 XUMHs ¥ OKpyXKarolas cpena
HoBsle maTepuansl U TexHoNOrMM. BemiectBa M marepualbl B IOBCEIHEBHOU
i1 JKU3HM 4YeloBeKa. XUMHsS U 3J0pOBbe. be3omacHOe HCIIONb30BAHKE BEIIECTB U
' XMMHUYECKHX peakuuii B ObITy. IlepBas momomib npu XUMHYECKUX OXOrax U
OTpaBJICHUSIX
OCHOBBI 3KOJIOTMYECKON ITPaMOTHOCTH. XMUMHUYECKOE 3arpsI3HEHUE OKpYXKarollen
42 cpensl IIJIK. Ponp xumMum B perieHun 3kojorudeckux mnpodiem. Ilpuponnsie
' UCTOYHUKU YIJIEBOJOPOJIOB (yrojib, HMPUPOAHBIN Tra3, He(Th), MPOAYKTHI HX
nepepabdoTKH, UX POJIb B OBITY M MPOMBIIIIIEHHOCTH
XUMHUUECKUH SKCIEPUMEHT: U3y4yeHHe 00pa3lioB MaTepHasIOB (CTEKJIO, CILIABBI

43
METaJIJIOB, IOJTUMEPHbIE MAaTePUAIIbI)

INPOBEPAEMBIE HA OI'2 11O XUMHUU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBI OCHOBHOT'O OBIIIEI'O OEPA3OBAHMUS

Kon IIpoBepsiemble TpeOGOBaHMSA K NIPeIMETHBIM pe3yabTaTam 02a30B0r0



MPOBEPSIEMOT0

TpeOOBaHHUA
1

1.1

1.2

1.3

2.1

YPOBHSI 0CBO€HHSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
OCHOBHOTI0 0011ero oopa3oBanusi Ha ocHoBe PI'OC
[IpencraBnenue:

O II03HABAEMOCTH SBJICHUM NPUPOAbI, NOHUMaHHE OOBEKTUBHOM
3HAYMMOCTU OCHOB XMMHYECKOH HayKM KakK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIel KyJIbTypbl U HPaKTUYECKOU
NEeSITeIbHOCTH 4YelloBeKa B YCIOBHUAX COBPEMEHHOro OOLIECTBa;
HNOHMMAaHHE MEeCTa XUMHHU CPEIU JPYTUX €CTECTBEHHBIX HAyK

0 HAy4YHbIX METOAAX MO3HAHMs, B TOM YHUCIIE 3KCIIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJaX HCCIICOBAaHUS BELIECTB U  HM3y4YEHHUs
XUMHUYECKHUX PEaKIMii; yMEHUE UCII0Ib30BaTh MOJIEIIN Uil OOBSCHEHUS
CTPOEHHS AaTOMOB U MOJIEKYJI

0 cepax npodheccHOHAIBHONW NEATETbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMM TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXEHMSIX
XMMHUYECKOH HayKH, YTO TIO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHIO Kak chepy cBoeil Oynyiielt mpodhecCHOHaIbHON NesTeIbHOCTH
U cJIeJ1aTh OCO3HAHHBIN BBIOOP XMMUU KaK NMPo(UIBHOTO NpeaMeTa npu
nepexo/ie Ha YPOBEHb CPEIHETO 00111ero 00pa3oBaHus

Bnanenne cucreMol XMMMUYECKMX 3HAaHUH U yMEHHME INPUMEHATH
CUCTEMY XMMUYECKUX 3HaHUU, KOTOpas BKJIIOYAET:

BaXHEHIIME XUMHYECKHE TMOHATHS: XMMHMUYECKUN JJIEMEHT, aTOM,
MOJIEKYJa, BEUIECTBO, IPOCTOE U CJIOXKHOE BEIIECTBO, OJHOPOJAHASA U
HEOJIHOPO/IHAs CMECh, OTHOCUTENbHBIE ATOMHAas M MOJEKYJSIpHas

MaccChl, KOJUYECTBO BEIIECTBA, MOJb, MOJSPHAS Macca, MOJISIPHBINA



2.2

23

3.1

00BEM, OKCHJ, KHCIIOTa, OCHOBAaHME, COJIb (CpEeIHAS), XUMHYECKas
peakuus, peakuud COCIUHEHUsA, PEaKUUU PA3JIOKEHHS, PEaKLNU
3aMelIeHus], peakuuu oOMeHa, TerioBod 3G (EeKT peakuuu, 3K30- U
SHJIOTEPMUYECKUE PEAKLMU, PACTBOP, MACCOBas HOJISI XUMHYECKOIrO
3JIEMEHTA B COCIMHEHUH, MAacCOBAas 10JIsl U MPOLEHTHAsT KOHIIEHTPALIMS
BEILIECTBA B PACTBOPE, SAPO aTOMA, JIEKTPOHHBIN CJI0M aTOMa, aTOMHAs
opOuTanb, paguyc aroma, BaJeHTHOCTb, CTENEHb OKUCJICHHS,
XUMHYECKAsI CBSA3b, JIEKTPOOTPULIATEIILHOCTD, MOJSIPHAS U HEMOJISPHAs
KOBAJICHTHAsE  CBSI3b, HMOHHAs  CBSI3b, METAJUIMUECKas  CBS3b,
KpUCTaJUTMYecKasi peméTka (aroMHas, WOHHAs, MeTa/uInyecKas,
MOJIEKYJISIpHAs), UOH, KAaTHOH, AHUOH, JJIEKTPOJIUT U HEDIIEKTPOIUT,
JICKTPOJIUTHYCCKAS  JWCCOIMAIUS, pPEaKIHuH HMOHHOrO OOMeHa,
OKHCJIMTENBHO-BOCCTAHOBUTEIBHbIE peakuuu, OKHCIIUTENb u
BOCCTAHOBUTEIb, OKHCICHWE M  BOCCTAaHOBJICHHE, DJIEKTPOJIU3,
XUMHYECKOe paBHOBecHe, OOpaThMble U HeoOpaTHMble pEakiuw,
CKOpPOCTb XMMHMYECKOW peakumu, kKaranusarop, IIJK, kopposus
METAJIJIOB, CIUIaBbI

OCHOBOIIOJIATAOIIME 3aKOHBl XUMHUHU: 3aKOH COXPAHEHHUS MaccChl,
nepuoauyeckui 3akoH [[.1. MenneneeBa, 3aK0OH TOCTOSIHCTBA COCTaBA,
3aKOH ABOrajipo

TEOPHUH XUMHH: ATOMHO-MOJIEKYJISIpHAS Teopus, TEOpHUst
ANEKTPOIUTUYECKON TUCCOLMALUN

Biianenne ocHOBaMH XMMHYECKOM TPAMOTHOCTH, BKITIOUYAIOIIICH

YMCHUC MMPABUJIIbHO HUCIIOJIb30BATh U3YUYCHHBIC BCIICCTBA U MATCPUATIBI



32

33

34

(B TOM uYucie MUHEpaJbHbIEe YyIOOpEHUs, METaulbl U CIUIABBHI,
OPOAYKTHl TNEpepadOTKU MPHUPOJHBIX HMCTOYHHKOB YTJIEBOJOPOIOB
(yriiss, mpupoaHoro rasza, HedTH) B OBITY, CEILCKOM XO3SMCTBE, Ha
IIPOU3BOJICTBE U [IOHUMAHHUE 3HAYEHUS KUPOB, OCIIKOB, YIJIEBOAOB IS
OpraHu3Ma YeloOBeKa; YMEHHE MPOTHO3UPOBATH BIMSHHE BEUIECTB U
XUMHUYECKHMX IIPOLIECCOB HAa OPraHM3M YEJIOBEKa U OKPYKAIOUIYIO
MPUPOIHYIO CPETY

yYMEHHE HWHTETPUPOBATh XMUMHYECKHE 3HAHHMS CO 3HAHUSAMHU JPYIHX
y4eOHBIX MMPEIMETOB

HAJIMYHE OIBITAa PA0OTHI C PA3IMYHBIMHA UCTOYHUKAMU WH(POPMAIIUU IO
XUMHM (HAy4Has ¥ HAYYHO-TIOMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

yMeHue OOBEKTHMBHO OLEHMBATh HMH(OpMAIMIO O BEIIECTBaX, HUX
NPEBPALCHUSIX U TPAKTUYECKOM IPUMEHEHUH U YMEHHE HCIIOIb30BaTh
e€ JUIs perieHus: yueOHO-I03HABATENIbHBIX 334

Bnagenue ocHOBaMM MOHATHIHOTO anmnapara ¥ CUMBOJIMYECKOTO s3bIKa
XUMHUM JUId  CcOCTaBieHHMs (OpMyJl HEOPraHWYECKHUX BEIIECTB,
YPaBHEHMH  XUMHUYECKHMX  pEaKLUMd;  OCHOBAMHU  XMMHUYECKOU
HoMmeHknatypsl (IUPAC u TpuBnanbHoii)

YMenue oOBACHATH CBA3b NOJIOKEHUS 3eMeHTa B Ilepuonnyeckoii
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKHX JJIEMEHTOB (cocTaB M 3apsii sijpa, o0Iee 4YHCIo
JJIEKTPOHOB), pAaCIpe/leIeHUEM JJIEKTPOHOB IO 3JHEPreTUYECKUM

YPOBHAM aTOMOB IIEPBBIX TpéX NEpHUOOA0B, KAJIUA U KAJIbIUA



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

[IpencraBnenre 0 NEPHUOIUUECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHX
DJIIEMEHTOB (paguyc aToMa, JJIEKTPOOTPHUIATENLHOCTh), MPOCTHIX H
CJIOKHBIX BEIIECTB OT IIOJIOKEHUS dJIeMEeHTOB B I[lepmomnueckoi
cucteme (B MaJIbIX IEPUOAAX U TJIABHBIX MOATPYIIAX) U 3JIEKTPOHHOTO
CTPOCHHMSI aTOMa

YMmenue kiaccupuuupoBarh:

XUMHYECKHE DJICMCHTBI

HEOPraHWYECKHE BEIIECTBA

XUMUYECKHUE PEAKITUI

YMeHHE OnpeIeNsTh:

BAJICHTHOCTh W CTCINCHb OKHCIICHHS XMMHYECKHX 3JIEMEHTOB, 3apsi
HOHA

BUJT XUMHUYECKOW CBS3M W THUI KPUCTAIJIMYECKOH CTPYKTYpPHI B
COCTUHCHUSIX

XapakTep cpebl B BOJHBIX pacTBOPAxX BEIIECTB (KUCIOT, OCHOBAHUN)
OKHCJIUTEIh ¥ BOCCTAHOBHTEIh

YMeHue xapakTepru30BaTh GU3NICCKUE U XUMHUECKHE CBOHCTBA:
MPOCTBIX BEMIECTB (KHCIOpPOJA, O30H, BOAOPOI, TrpaduT, ammas,
KpeMHH, a3oT, Qocdop, cepa, XJop, HATPUH, Kaaud, MarHui,
KaJIbIIUH, aJTFOMUHUM, JKEJe30)

CJIOXHBIX BEIIECTB, B TOM YHCJIE HX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJI, OKCHABI U TUIPOKCHIBI MeTAITOB [-IIA
rpynm, amomuHus, meau (II), nwmuka, xenesa (II m 1II), oxcumasl

yraepona (II u 1V), kpemuus (IV), azota u docdopa (Il u V), cepsr



9.3

10

10.1
10.2

10.3

10.4
11

11.1

11.2
11.3

114

12

12.1

(IV u VI), cepHucras, cepHas, a3oTucTras, a3oTHas, (ocdopHas,
yroJbHasl, KPEMHUEBAs KUCIOTA U UX COJIN)

MIPOTHO3UPOBAaTh M  XapakTEepU30BaThb  CBOWCTBA  BEIIECTB B
3aBUCHMOCTH OT HMX COCTaBa M CTPOCHUS, NMPUMEHEHHE BEIECTB B
3aBUCUMOCTH OT MX CBOWMCTB, BO3MOYXHOCThH NMPOTCKAHUS XHUMHUYECKUX
MIPEBPAIICHHUH B PA3JIMYHBIX YCIOBUAX

YMeHue cocTaBIATh MOJIEKYJISPHBIE U NOHHBIE YpaBHEHUS PEaKIlHii, B
TOM YHCJIC:

peakIuii HFOHHOTO OOMEeHa

OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUN

WUTIOCTPUPYIOIIUX ~ XMMHYECKHE CBOMCTBa H3YYEHHBIX KIIACCOB
(rpynn) HEOpraHMYECKHUX BEILECTB

MOATBEPKIAIOIINX T€HETUYECKYIO0 B3aUMOCBSA3b MEX 1Y HUMU

YMeHue BeIYUCIATH (IPOBOIUTE PACUETHI):

OTHOCUTEIIbHYI0 MOJIEKYJSIPHYIO M MOJIIPHYKO MacChl BELIECTB,
MacCOBYIO JIOJF0 XUMHUYECKOTO 2JIEMEHTA B COCTUHEHUHN

MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,

KOJIMUECTBO BEIIECTBA U €r0 Maccy, 00hEeM ra3oB

[0 YpPaBHEHMUSIM XUMHUYECKUX pPEaKUUd M HaXOAUTh KOJIMYECTBO
BEIIECTBA, 00BEM 1 MACCy PEareHTOB WU TIPOTYKTOB PEAKITUU
Brnagenwue (3HaHuE OCHOB):

OCHOBHBIMH METOJAaMH Hay4YHOTO MO3HaHUs (HaOIroeHre, U3MEpEHue,
HKCIIEPUMEHT, MOJICJIMPOBAHNUE) MPU N3YUEHUU BEUIECTB M XUMUUYECKHUX

SBJICHUI; YMEHHE cPOpPMYIUPOBATH MIPOOIEMY U MPEIOKUTD MyTH €€



12.2

12.3

13

13.1

13.2

133

13.4

135

13.6

peleHHs
Oe3omacHOil pabOThl C XMMHUYECKHMMHU BELIECTBAMH, XUMHUYECKOU
MOCYJI0# U TaOOpaTOPHBIM 00OPYIOBaHHUEM

npaBUJIaMy 0E30MaCHOTO OOpaIleHusl C BEIIECTBAMH, UCIOJIb3yEMbIMH
B MOBCEHEBHOW JKU3HU, MIPABUIIAMHU MOBEJACHUS B IENIAX COCPEKECHUS
3MI0pPOBbS U OKpYXalollel NpUpoJHONW cpenbl; MOHMMaHUE Bpeaa
(ormacHOCTH) BO3JICUCTBHUS HA J>KHMBBICE OPTaHU3MbBI ONPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIECHUS W MPEIOTBPALICHUS HX BPEIHOTO
BO3JICUCTBUS

Hanuume mnpakTUYeCKUX HABBIKOB IJIAHUPOBAHUS W OCYIICCTBIICHUSA
CIEIYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:

W3YYCHHE U ONKMCAHNE (PU3MYECKUX CBOWCTB BEIECTB; O3HAKOMIICHHUE C
bu3HUecKUMU " XUMHYECKIMH SIBIICHHUSIMU; OTIBITEHI,
WJUTFOCTPUPYIONTUE TPU3HAKH MPOTEKAHMS XUMUUECKUX PEaKIIUMA
U3y4eHHUe crioco00B pa3/ieleHHs cMecel

MOJIy4YE€HUE KUCII0pO/ia U U3YYEHHE ero CBOICTB; MOJy4yeHHE BOJIOPOIa
Y U3y4YEHUE €ro CBOICTB; MOJIyY€HHE YTIIEKUCIIOT0 Ta3a U U3yYeHHUE €ro
CBOIICTB; MMOJyYEHUE aMMHaKa U U3YYEHUE €r0 CBOWCTB

IIPUTOTOBJICHUE  PAcTBOPOB C  ONPENEIEHHOM MAacCOBOM  JIOJIeH
PacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHAUKATOPOB (makmyca, METHIIOpaHKa u
dbenondTanenHa) s ONpENCICHHUS XapakTepa Cpelasl B pacTBOpax
KHCJIOT U 1IEN0YeH

HCCIEA0BaHWE M OIHCAaHHE CBOMCTB HCOPraHNM4YCCKHUX  BCIICCTB



13.7

13.8

14

14.1

14.2

Pa3JIMYHBIX KJIACCOB; U3YUYEHUE B3aMMOJACHCTBUS KUCIOT C METAJIJIAMH,
OKCHJAaMU  METauIOB,  pacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBAaHMSIMH, COJISIMM; TIOJIyYEHHUE HEPACTBOPUMBIX OCHOBAHUIA,
BBITECHEHME OJHOIO MeTauia JpPYyruM U3  pacTBopa  COJM;
ucciaea0Banue aM(pOTEepHBIX CBOMCTB THAPOKCHIOB TFOMUHUS U ITUHKA
pelIeHUE SKCIEPUMEHTANBHBIX 3a7a4 1Mo TeMaMm: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIMHEHUI»; «DJICKTPOJIUTUYECKAS TUCCOIUAIINS;
«Baxknelnine HeMeTallJIbl U UX COCAMHEHUS», «BakHellne MeTabl
U MIX COCIUHCHUS

XUMHYCCKHEC SKCIIEPUMEHTBHI, WJUTIOCTPUPYIOIIINE MPU3HAKU
MPOTEKAHUS PEaKIUii MOHHOTO OOMEHA; KA4YeCTBEHHBIC PEaKIMH Ha
MNPUCYTCTBYIOIIME B BOAHBIX PACTBOpPaX HOHBL: XJIOPHI-, OpOMHI-,
uoua-, cyiabdart-, pocdar-, kapOOHAT-, CUITUKAT-AHUOHBI, THIPOKCH/I-
WOHBI, KATHOHBI aMMOHMS, MarHus, KaJbIlus, aJTIOMUHUS, skeie3a (2+)
n xkenesa (3+), meau (2+), IIUHKA

YmMmenue:

NPEACTaBIATh  Pe3yNbTaThl OKCIEpUMEeHTa B (OpMe  BBIBOJIOB,
JIOKa3aTeNbCTB, TpapUKOB U TaOJMUI] U BBIABIATH DMIIUPUUYECKHE
3aKOHOMEPHOCTH

YCTaHABIWBATh CBSI3M MEXIY pealbHO HAOII0IaeMbIMU XUMHUYCCKHUMH
SIBJICHUSIMU U TIPOIIECCAMM, MTPOUCXOISIIMMU B MAaKpO- U MUKPOMUDE,

O0OBACHATH IMPUYNHBI MHOT006pa3I/IH BCIICCTB



HEPEYEHDb 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1eMeHT COePKAHMS
1 [lepBoHavaIbHBIE XUMUYECKHUE TIOHATHS
1.1 YucTele BenecTBa U cMecH. CriocoObl pasienieHus cMecei
12 ATOMBI W MOJEKYNbl. XHUMHYECKHE HJIeMEHThl. CHMBOJBI XUMHYECKHUX
. aneMeHTOB. [IpocThie U C10KHBIE BEIIECTBA.
13 Xumuyeckasi popmyina. BaneHTHOCT, aTOMOB XUMUYECKUX 3J€MEHTOB. CTerneHb
. OKHCJICHUSA
3aKkOH IIOCTOSHCTBAa cocraBa BemiecTB. OTHOCHUTENIBHAs aTOMHAs Macca.
14 OtHOcuTeNBHAs MOJICKYJISIpHAst Macca. MaccoBasi 10Jisi XMMHUYECKOTO 3JIEMEHTA B
COCTMHCHHUH
L5 KonnyectBo BemectBa. Momab. MounsipHas Macca. MousipHbIil 00BEM Ta30B.
. B3anmocCBsA3b KOIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHUL] BELIECTBA
16 Pu3nyeckue U XUMHUYECKHUE SIBICHUSA. XUMHUYECKas peakuus U €€ INpPU3HAKHU.
. 3aK0H COXpaHEHUsI MACChI BEIIECTB. XUMUUECKUE YPABHEHHUSI
Ilepuoanueckuii 3akoH u [lepuoanueckas cucremMa XUMHUYECKHUX dyieMeHToB J[. M.
2
MenneneeBa. CTpoeHHE aTOMOB
Ilepuonuueckuii 3akoH. [lepronnueckas cucremMa XUMUYECKUX 3iieMeHTOB J[.M.
2.1 Mengeneesa. Ilepuoapl u rpynmbl. @U3HYECKHI CMBICT MOPAIKOBOIO HOMEPA,

HOMCPOB IICpUOJa U T'PYIIIbI 3JICMCHTA

22 Crpoenne atomoB. CoctaB atoMHbIX saep. M3otombl. Onektponsl. CTpoeHue
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3.1

32

4.1

4.2

43

JNIEKTPOHHBIX  000I0uek aToMOB  MepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
ITepuoanueckoii cuctemsl JI.1. Menzaeneena

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKHX 3JEMEHTOB MEPBBIX TPEX
NEepPUOJIOB, Kaius, Kajablusg (paguyca aTroMOB, 3JIEKTPOOTPULIATEIHLHOCTH,
METAIIMYECKUX U HEMETAJUINYECKUX CBOMCTB) U UX COCAMHEHUN B COOTBETCTBUU
C MOJIOKEHHEM 3J1eMeHTOB B [lepuonyeckoii cucTemMe U CTpOSHHEM UX aTOMOB
CtpoeHue BeliecTBa

Xumuueckass  cBs3b. KoBasieHTHas  (MOMsipHasT W HEMONSIPHAsi)  CBA3b.
DNEKTPOOTPULIATEIBHOCTh XUMHUYECKHX  3JICMEHTOB. HNonnast  cBs3b.
Meramnueckas CBs3b

Tunbl  KpUCTAUIMYECKUX  pemI€TOK  (aTroMHasi, HMOHHAs, MeETaJUTMYecKas),
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTALTMYECKON PEMIETKH M BHIA
XUMUYECKOM CBSI3U

BaxHeiiline mnpeacTaBUTENM HEOpPraHMYecKuX BemiecTB. Hemeramnbsl u  ux
COeTMHEHUS. MeTallIbl U UX COSAUHEHMS

Knaccudukanus M HOMEHKJIATypa HEOPTaHWYECKUX COETUHEHUIl: OKCHIOB
(comeobOpa3yrolye: OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HeCcoIe00pa3yIoIIre;
OCHOBaHUH (ménoumn u HEpPacTBOPHUMBIE OCHOBaHUS); KHUCJIOT
(xucnopozacoaepx aiue 1 OECKUCIOPOIHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
conelt (CpeTHUX M KUCITBIX )

du3nuecKkue 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJOPO/IA,
XJIOpa, KUCI0poJa, cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs

®u3nueckue M XHUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-METAJJIOB: JIUTHUA,

HATpuA, KaJlid, Marovusd U KajJblus, aJIIOMHUHUAS, KCIIC3a. 9JICKTpOXI/IMI/I‘{CCKI/II71 pAaa



4.4

4.5

4.6

4.7

4.8

49

4.10

4.11

4.12

5.1

HanpsHKEHUH METalIoB

Du3nyecKue U XMMHUYECKUE CBOMCTBAa BOJOPOJHBIX COCAMHEHHN HEMETAJLIOB:
XJIOPOBOJIOPO/IAa, CEPOBOAOPO/IA, aMMHUAKA

dusnueckue U XMMHUYECKHE CBOMCTBA OKCHUIOB HemetayioB: cepbl (IV, VI),
aszota(Il, IV, V), dochopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). [Morxydaenue
OKCHJIOB HEMETAIJIOB

Xumuyeckue cBoiictBa okcuaoB: MetamwioB [A-IIIA rpymm, nunka, meau(Il) u
xenesa(ll, III). [Tonydyenne oKCHAOB METAIIOB

XHUMHUYECKUE CBOMCTBA OCHOBAaHMH M aM(OTEPHBIX THAPOKCHIOB (Ha MpUMEpe
THAPOKCUIOB  alIOMMHMSI, Kele3a, [uHKa). [lomyuyeHume oOcHOBaHWM U
aM(}OTEepHBIX THIPOKCHJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHON, CEPOBOIOPOIHOM,
CEpPHUCTOM, CepHOM, a30THOU, (ocdopHOl, KpeMHUEBOH, yronbHOU. OcoObie
XMMUYECKHE CBOWCTBA KOHILIEHTPUPOBAHHOM CEPHOM W a30THOM KHCIIOT.
[Tonyuyenue kucnor

OO6ue xuMuUeckrue CBONCTBa cpeqHux couiel. [lomyuenue coneit

[Tonyyenne, cobupaHue, pacmo3HaBaHHWE BOJOPOJA, KHUCIOPOAA, AaMMHAKa,
YIJIEKUCIIOTo ra3a B JabopaTopuun

[Tonyuenne ammuaka, cepHOW M a30THOM KHUCIOT B MPOMBIIIIEHHOCTH. OO0Imue
CIOCOOBI MOTYyYEHUS METAIIOB

['eneTnueckas CBsI3b MEX/1Y KJIaCCAMH HEOPTaHUYECKUX COETMHEHUN
XUMHUYECKUE peaKIUu

Knaccudukanus XuMUYECKHX PEeaKIuil Mo Pa3IWYHBIM MPU3HAKAM: TI0 YUCITY U

COCTaBy YYAaCTBYWOIIMX B PpCAaKOUH BCHICCTB, II0 TCIUIOBOMY 3(1)(beKTy, 10



52

5.3

54

55

6.1

6.2

6.3

M3MEHEHUIO CTeTIeHEeH OKUCIICHUSI XUMUYECKUX DIIEMEHTOB

TennoBoii 3 PeKT XMMUIECKON peaKIuu, TePMOXUMUYECKHUE YpaBHEHUS. DK30- U
AHAOTEPMUYECKUE peaknU. TepMOXUMUUECKHUE YPaBHEHUS
OKHCIUTENIBHOBOCCTAHOBUTENIbHBIE peaklUU. OKHCIUTENIN U BOCCTAaHOBUTEIH.
IIpoumeccel  OKHMCIEHHMSS M BOCCTAHOBJICHMSL. ONeKTpOHHBbI  OanaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKIIUN

Teopus >nMeKTpOIUTHUECKON aAucconanuu. KatnoHsl, aHHOHBI. DNEKTPOJIUTHL U
HEeRIeKTPONUThL. CUJIbHBIE U C1a0ble AIEKTPOIUThL. CTENeHb AUCCOLUAIIH
Peakuiuu nonHoro obmena. YciioBUS MPOTEKaHHUS peaklMii MOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHbBIC HOHHBIC YPaBHEHUS peaKiuil

XHUMHS U OKPYKAOIIAsl cpena

BemectBa u Mmatepuanbl B TOBCEJHEBHOW JKU3HM deloBeKka. beszomacHoe
HCIIOJIb30BaHUE BEILIECTB M XUMUUECKHX peaklnii B 1aboparopuu u ObITy. [lepBas
MOMOIIb MPU XUMUYECKUX 0KOTaX U OTPABJICHUAX

XUMHUECKOE 3arps3HEHUE OKpYXKaroleil cpesibl (KUCIOTHBIE TOKIH, 3arpsi3HEHUE
MOYBBI, BO3JyXa MU BOJOEMOB), CIOCOOBI €ro mnpenoTBpaimieHus lIpenenvHas
nomyctumasi koHueHTtpauus BemectB (IIJIK). Ponp xumum B pemieHuun
HKOJIOTMYECKUX MpobieM. YcuieHue mnapHUkoBoro 3¢ddexra, paspyuieHue
030HOBOTO CJIOSI

[Ipumenenue cepol, a3ora, ¢ocdopa, yriepoaa, KpeMHUS U UX COCAUHEHUU B
OBITYy, MEIWLMHE, MPOMBIIUIEHHOCTH W CeIbCKOM Xo3siiicTBe. [IpumeneHue
METaJUIOB W CIUIaBOB (CTajb, YYyryH, TIOPATIOMUHHNA, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH UX coefuHeHui. [loHsATHe 0 KOppO3uu METaioB, OCHOBHbBIE

CIOCOOBI 3aIUTHI UX OT KOPPO3UU



[IpuponHble UCTOYHUKU YTIIEBOJOPOAOB (Yrojib, NPUPOIHBIA Ta3, HeTh),

64 MIPOJIYKTHI X TIepepadoTKu (OCH3MH), MX POJIb B OBITY U IPOMBIIIJIEHHOCTH
[lepBoHayanbHble MOHSATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COETUHEHUSIX
65 yraepoaa (MeTaH, OSTaH, OSTWUJICH, aleTWICH, JTAHOJ, TJIMLIEPHH, YKCyCHas
' kuciora). [loHsiTHe O OMONOrMYECKH BaXKHBIX BEILECTBAX: JKHUpaX, OesKax,
yIJeBOJIaX — M UX POJIU B )KU3HH YEJIOBEKa
7 Pacuérter:
7.1 1o (hopMysiaM XMMHUYECKUX COSINHEHHIA
7.2 Macchl (MaccoBOil) T0JIU pacCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMHUYECKHM YPaBHCHHSIM

YYEBHO-METOANUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET
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