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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1mo XUMUM Ha YPOBHE OCHOBHOI'O O0IIIETO 00pa30BaHMs COCTABJICHA Ha OCHOBE TPEOOBAaHUM K pe3yJsibTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTebHON MPOTPaMMBI OCHOBHOTO 0011ero oOpaszoBanus, npeacTtaBieHHbx B PI'OC 000, a
Takke Ha OCHOBE (QeaepalbHON pabouell MporpaMMbl BOCTIIMTAHHMS W C YYETOM KOHICMIIMK TPETOAaBaHUs ydeOHOTO
npeaMeTa « XuMush» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @enepanuu.

[Iporpamma mo XuMHHM JaéT MpPEACTaBIEHHWE O IEeNsIX, OOIIed cTpaTeruu OOy4YeHUs, BOCHHUTAHUS U Pa3BUTUS
o0yyJaromuxcsi CpeACTBAMM y4eOHOr0 TIpeAMETa, YCTaHABIMBACT 00s3aTEIbHOE MPEMETHOE COJIEpKAHUE, IPETyCMaTPHUBAET
pacripesieJieHde €ro mo KiaccaM M CTPYKTypUpOBaHHME IO paszjenaM M TeMaM MporpaMMbl MO XUMHHU, OIpPEeseT
KOJINYECTBEHHBIE U KAUECTBEHHBIE XAPAKTEPUCTUKU COAECPIKAHUS, PEKOMEHIYEMYIO MTOCIEA0BATENLHOCTh U3YUEHUSI XUMHUH C
y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKH Y4YEOHOIro IIpoliecca, BO3PACTHBIX OCOOCHHOCTEU
oOydJaronuxcsi, onpeneaseT BO3MOKHOCTA TpEeAMeTa Il peaju3aiuu TpeOOBaHWM K pe3yjbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus, a TaKKe TPeOOBaHUM K pe3yjbTaTaM OOy4eHHs
XUMUU Ha YPOBHE 1IeJIel U3yUeHUs MPeMeTa U OCHOBHBIX BUIOB yU€OHO-IIO3HABATEIILHOM €SI TEILHOCTH 00YUaloIIerocs mno
OCBOCHHIO YU4E€OHOTO COJIEPIKAHMUS.

3HaHWE XWUMHH CIIY)KUT OCHOBOM Juisi (OpPMHPOBAHHS MHPOBO33PEHHS OOYYAIOMIETOCs, €ro MpeACTaBICHUN O
MaTepUaIbHOM E€MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
SHEPruu U 00 PBOJIIOIUU BEIIECTB B IIPUPOJIC, O MYTAX PEIICHUS TJI00ATBHBIX MPOOJIEM YCTOMUUBOTO Pa3BUTHS YEIOBEUYECTBA
— CBIPhEBOM, PHEPTETUUECKOM, TUIIIEBOM 1 IKOJOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peai3allii BO3MOXKHOCTEH JUIsl caMOpa3BUTHSA W (OPMHUPOBAHUS KYJIbTYPHI JIMYHOCTH, €€ 0OIel u
(yHKITMOHATILHON TPaMOTHOCTH;

BHOCUT BKJaJd B (OPMUpPOBAHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM OOydYarolmuxcs, HaBBIKOB UX
CaMOCTOSTEIILHON Y4eOHOU eATeTbHOCTH, JKCIIEPUMEHTAIBHBIX W HCCIENOBATEIhCKUX YMEHHH, HEOOXOIMMBIX KaK B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCHOHATIBEHOMN S TEIBHOCTH;



3HaKOMHUT CO CHEIU(PUKON HAyYHOTO MBIIUICHUS, 3aKIaIbIBAET OCHOBBI IIEIOCTHOTO B3IVIAa HA €AUHCTBO MPUPOBI U
YeJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM 3TAoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YYarOIINXCS;

croco0CTBYET (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHNe 00yJIarOITuXCsl.

JlanHble HampapieHUs B 00YYEHUU XMMHUHM O00ECIEUUBAOTCS CIIEU(PUKON collepKaHUsl Y4eOHOro npeaMera, KOTOPHIi
ABJISIETCS MIEIArOTMYECKH aJallTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKHW XMMHUU Ha ONPEAEIEHHOM dTane e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOIO OOHIEro OOpa30BaHHsS OPUEHTHUPOBAH HA OCBOEHUE OOYYAIOIIMMMCS CHUCTEMBI
MIEPBOHAYAIIbHBIX TOHATHUI XWMHH, OCHOB HEOPTraHUYECKONM XWMHHM W HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX IMOHATHI
OPTraHUYECKON XUMHH.

CrpykTypa conep:kaHUsl MPOrpaMMbl MO XUMHH C(OpMUpOBaHA HAa OCHOBE CHUCTEMHOTO MOJAXO0Ja K €€ H3YUYEHHIO.
ConepxkaHne CKIaAbIBACTCS U3 CUCTEMBI IIOHATHN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XMMUYECKOU
peakiuu. O0e ATH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO MPUHIUITY MOCIEAOBATEILHOTO Pa3BUTHs 3HAHWW HAa OCHOBE
TEOPETHUYECKUX MPEACTABICHUI PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHUS O CTPOCHHH aTOMa U XUMUYECKOM CBSI3H;

— IpEeACTaBICHUN 00 3JIEKTPOIUTUUECKON IUCCOIMAIIMY BEILIECTB B pACTBOPAX.

Teopernyeckue 3HaHUSA pPACCMATPUBAIOTCS HA OCHOBE OHOMIIMPUYECKH TMOJYYEHHBIX U OCMBICICHHBIX (DAKTOB,
Pa3BUBAIOTCS TIOCIEAOBATENIBHO OT OJHOTO YPOBHS K JIPYroMy, BBINOJHSAS (PYHKIMM OOBSICHEHHS M TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS U BOBMOXXHOCTEH MPAKTUUECKOTO MPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHE TpOrpaMMbl MO XMMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XHMHUYECKOM COCTaBIISIOIIEH
Hay4YHOU KapTHHBI MUpPa B JIOTMKE €€ CHCTEMHOW MPUPOJIbl, IEHHOCTHOIO OTHOIICHHS K HAy4YHOMY 3HAHHMIO U METOJam
MO3HAaHUs B Hayke. M3ydyeHne XMMHUU MPOUCXOAUT C MPHUBJICUCHHUEM 3HAHUN U3 paHee M3YUYEHHBIX y4EOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 knacce» U «Pusmnka. 7 Kiacey.

[Ipy U3y4eHHH XUMHUHU MPOUCXOAUT (HOPMUPOBAHHME 3HAHUNW OCHOB XMMHUYECKON HAyKH Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, MPAKTUYECKON JAESITENBHOCTH YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOH KyJIbTYpHL. 3ajgada



y4eOHOTO TpeIMeTa COCTOUT B (DOPMHUPOBAHUH CUCTEMBI XUMUYECKUX 3HAHUN — BOXKHEUIINUX (DAKTOB, MOHSATHH, 3aKOHOB U
TEOPETHUUECKUX MOJIOKEHUH, TOCTYIHBIX O00O0OIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HAYKH, B MPUOOIICHUH K
HAay4YHbIM METOJaM TIO3HAHUS TPU H3YYEHUU BEIIECTB U XUMHUYECKUX peakiud, B (HOPMUPOBAHUM U Pa3BUTHH
MO3HABATENbHBIX YMEHUH W HMX NPUMEHEHHH B Y4eOHO-TIO3HABATEIHbHOW M y4eOHO-UCCIIETOBATENBCKON IESTEIBHOCTH,
OCBOEHMH MPABUJI O€30IIaCHOT0 OOpAILEHHs C BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipu n3y4eHn XMMUU Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus Ba)KHOE 3HaYE€HUE TPUOOPENIH TaKUE LIeJd, KaK:

— ¢opMHUpOBaHHE WHTEIUIEKTYaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMoO00Opa3oBaHUIO, COTPYIHHUYECTBY,
CaMOCTOSTEIILHOMY MPUHATUIO PEIICHUH, CIOCOOHOM aIaliTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaIpaBJIEHHOCTh O0YYEHHUs HA CHCTEMATHYECKOE MPUOOIIEHNE 00YYaroIUXCsl K CAaMOCTOSITENIbHOW MO3HABATEIbHOM
NeATEIbHOCTH, HAYYHBIM METOJ[aM MO3HaHUs, (GOPMHUPYIOUIMM MOTUBALIUIO U PA3BUTHE CITIOCOOHOCTEHN K XUMUM;

— oOecIieyeHre YCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHHIO OOY4YaloIMMUCS ONbITa Pa3HOOOpPa3HOM JEeSTEIbHOCTH,
MO3HAHUS U CaMOIO3HAHUS, KIIFOUEBBIX HABHIKOB (KIIOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIBHOE 3HAUYCHUE IS
Pa3JIMYHBIX BUJIOB JEATEIBHOCTH;

— (hopmupoBaHue 0011eH PYHKIIMOHAIBHOU U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBACHATH U
OIICHUBATh SBJICHUSI OKPYXKAIOIIETO MHUpPA, UCTIOIb3Ysl 3HAHUSI U OMbIT, MOJYYCHHBIC MIPU U3YUYCHUU XUMUH, TPUMEHATH UX
MIPH pelieHUur POOIEM B TOBCEHEBHOM KU3HU U TPYIOBOH JCSITEIBHOCTH;

— (opmupoBanre y 00y4arOIUXCs TYMaHUCTHUUYECKHX OTHOIICHUN, MOHUMAHUS [IEHHOCTH XUMHUYECKUX 3HAHUU IS
BBIPAOOTKM SKOJOTMYECKH LIEIECO00Pa3HOTro MOBEACHUS B ObITY M TPYIOBOM AESTEIBHOCTH B LEISAX COXPAHEHMSI CBOETO
310pOBbS U OKPY’KAIOLIEN IPUPOAHOMN CPEbI;

— pa3BUTHE MOTUBALIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO M CaMOBOCIUTAaHUIO HA OCHOBE YCBOCHHS
00II1e9YeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MPpOodUIIs U HAIPABICHHOCTH JAIBHEUIIIETO 00yUeHUS.

OO611ee 9KciIo YacoB, OTBEIEHHBIX ISl U3YUCHUSI XUMHUH HA YPOBHE OCHOBHOTO 00Iero oOpazoBanusi, coctaBisier 136
4yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

IIpenmer xumuu. Poiap XMMUK B )KM3HU YeIOBeKa. XMMHUS B cUCTeMe HayK. Tena u BemiectBa. PU3MUECKHUE CBOMCTBA
BeIlleCTB. ArperatHoe cocTosiHue BemlecTB. [IoHsATHE 0 MeTo/Iax MO3HAHKUSA B XUMUHU. UHCTHIC BemecTBa U cMecu. CriocoObl
pa3aeIeHUs] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHYECKHE AIEMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpOCThIE M CIIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYCHUE.

Xumudeckas ¢Gopmyina. BajgeHTHOCTP aTOMOB XHMMHYECKHMX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenbHas atoMHasg wmacca. OTHOCHUTENbHAs MOJEKYJsgpHas macca. MaccoBasi 10 XMMHYECKOTO DJJEMEHTa B
COC/IMHCHUU.

KommuectBo Bemectsa. Moisb. MossipHas macca. B3auMOCBsI3p KONMYECTBA, MACCHI M YMCIA CTPYKTYPHBIX E€IUHUIL
BemecTBa. Pacuérel mo hopmynamM XUMHUYECKUX COSTUHEHUH.

®u3MYECKUEe U XUMHUYECKUE SBJICHUS. XUMHYECKas peakius U e€ MpU3HaKU. 3aKOH COXPaHEHMS MacChl BEIIECTB.
Xumudeckue ypaBHeHuUs. Kitaccuukaiys XUMHUYECKUX peakiuil (COeTMHEHUS, Pa3IoKEHUs, 3aMeleHNs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMUYECKOU MOCYA0M, MpaBujiaMu padOThl B JIabopaToOpuu U MpuéMamu oOpalieHus: ¢ J1abopaTOPHBIM
o0opymoBaHUEM, H3y4YCHHE W ONHCaHWe (PU3HMYCCKUX CBOMCTB OOpa3sloOB HEOPraHMYECKHUX BEIICCTB, HAOIIOICHUE
¢bu3nueckux (TUTaBJICHUE BOCKA, TasTHUE JIbJa, PACTHPAHUE caxapa B CTYNKEe, KATIEHWE M KOHJICHCAIIS BOJBI) U XUMHUYECKUX
(ropeHue cBeuH, MPOKaJIuBaHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTOM ) SIBJICHUHN, HAOII0/IEHUE U ONKMCaHUe
MIPU3HAKOB MPOTEKAHUSI XUMMUYECKUX peakiui (pa3joKeHHe caxapa, B3auMOJEHCTBUE CEPHOU KHUCIIOTHI C XJIOPUIOM Oapwus,
paznoxenue ruapokcuga meau (II) mpu HarpeBanuu, B3auMojeilcTBHE Keje3a ¢ pacTBopoMm coiu meau (II), uzydenue
CIIocoOOB pa3lielieHHss CMECEH: ¢ IOMOIIbI0 MarHuTa, (UILTPOBAHHE, BBINAPUBAHKE, AUCTHUIULAIMSA, XpomaTorpadus,
MIPOBE/ICHUE OYHMCTKU TOBAPEHHOW COJIM, HAOJIOJCHWE U OMHCAHUE PEe3yJIhTAaTOB MPOBEICHHUS OMbBITA, WLTIOCTPUPYIOIIETO
3aKOH COXPAaHEHUS MaCChl, CO3JIaHKE MOJIeJIe MOJIEKYJ (I1apOCTEeP>KHEBBIX).

Baxkueiume npeacraBuTe M HEOPraHUYECKUX BelleCTB



Bo3nyx — cmecp razoB. CocraB Bo3ayxa. Kuciopon — 3jeMEHT M MPOCTOE BemmiecTBO. HaxokaeHue Kuciopoaa B
npupojae, (QuU3MYecKHe M XUMHUYecKue cBoiicTBa (peakuuu ropenus). Okcunbl. Ilpumenenue xucnopoga. CrocoOsbl
MOJIYYeHHs] KHCIIOpOoJa B J1a00OpaTopuu M MpoMbIIIieHHOCTH. KpyroBopoT kuciopoja B npupozae. O30H — ajtoTpomHas
Moau(UKaIHsI KUCIOPO/a.

TemnoBoii 3¢ ¢dekT XUMHUECKON peakluud, TEPMOXUMHUYECKHE YpPaBHEHUS, 3K30- M OSHAOTEPMHUYECKUE PEaAKIIHH.
TomnuBo: yroib u MeTaH. 3arpsa3HeHue BO3yXa, yCUIIEHHE MapHUKOBOTo 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bognopon — snemeHT u npoctoe BeniectBo. HaxoxkieHue Bojopoaa B mpupoae, Gu3nyecKue 1 XMuMHUYECKHE CBONCTBA,
MpUMEHEHUE, CIOCOOBI Moy4eHus. Kuciaotsl u comnu.

MonsipHbiil 00BEM ra3oB. Pacy€Tsl M0 XUMUYECKUM YPABHEHUSIM.

dusnueckne CcBoMcTBa BOAbl. Boma kak pactBoputrenb. PacTBopel. HachlleHHBIE W HEHACBIIIEHHBIE PACTBOPHI.
PactBopuMOCTh BemecTB B BoAe. MaccoBasi 1011 BEIIECTBA B pacTBope. XUMHUYECKHE cBOMcTBAa BoAbl. OcHOBaHus. Poib
PacTBOPOB B IPUPOJIE U B )KU3HU 4yesnoBeKa. KpyroBopot Bobl B IpUpoe. 3arpsi3HeHre NpUpOAHbIX BoA. OXpaHa U OYMCTKA
IIPUPOJIHBIX BOJ.

Knaccudukanusa nHeopranmyeckux coenuHenuil. Oxkcunabl. Knaccudukamus OKCHAOB: cosieoOpa3yrouiue (OCHOBHBIE,
KHUCIIOTHBIE, aMmpoTepHbIe) U HecoseoOpasytoe. HomeHnkiarypa okcunoB. @u3nyeckue U XUMUYECKUE CBOMCTBA OKCHUIOB.
[Tomy4yeHne OKkCHIOB.

OcHnoBanus. Krnaccudukarusi OcCHOBaHWW: IMIENTOYM W HEPACTBOPUMBbIE OCHOBaHHS. HomeHkiaTypa OCHOBaHHIA.
DuU3NYECKHUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loslyueHne ocHOBaHUI.

Kucnorel. Knaccudukanus kucinor. Homenkinarypa kucior. Ou3MYecKHMe M XUMHYECKHE CBOMCTBA KHUCIOT. Psj
aktuBHOCTH MeTauioB H. H. bekerosa. [lonyuenue kuciuor.

Conu. HoMenknatypa cosneil. @u3ndeckrue U XuMHueckue cBoiicta coseil. [lonydyenue coneil.

I'eneTnueckas CBSI3b MEXKAY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpe/eNIeHnEe COACpKaHUs KUCIOPOoia B BO3JyXe, MOJyYeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYCHHE
CBOMCTB KHUCJIOpOJa, HAOJIIO/IEHUE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOJOM MU YCIOBUS BO3HUKHOBEHHUS U MPEKpaLICHUS
ropenus (mmokapa), 03HaKOMJIEHHE ¢ 00pa3laMi OKCHJIOB U OIMCAaHUE UX CBOICTB, MOIy4eHHUEe, COOMpaHne, paclio3HaBaHUE U
U3y4YeHHE CBOMCTB BOJopojaa (ropeHue), B3ammojnenctsue Bojaopoja ¢ okcunom meau (II) (Bo3mMokHO uHcCHosb30BaHUE
BUJIEOMATEPUAIOB), HAOIO/IeHHEe 00pa3lloB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEW pacTBOPEHUS



BEILIECTB C PA3JIMYHOW PACTBOPUMOCTHIO, MPUTOTOBIECHHUE PACTBOPOB C OMPEAEIEHHOW MACCOBOU JI0JEN pAaCTBOPEHHOTO
BEIIECTBA, B3aMMOJCIHCTBUE BOJbI C METaulaMH (HATpUEM U KaybleM) (BO3MOKHO HMCIOJb30BaHUE BUJIEOMATEPHUAITIOB),
UCClIeIOBaHNE 00pa3lloB HEOPTAaHUUYECKHUX BELIECTB PA3IMYHbIX KJIACCOB, HAOIIOACHIUE U3MEHEHUS OKPACKU MHJIUKATOPOB B
pacTBOpax KHUCIOT U IIenoued, uzydeHue B3aumopeicTBus okcuaa meau (II) ¢ pacTBOpoMm cepHOM KHUCIOTHI, KUCIOT C
METaJUIaMHU, PEAKIUN HEUTPAIN3ALNU, MOJYYECHUE HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHUE OJHOIO METAIIa JPYTUM H3
pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHelme Ki1acchl HEOPraHMYECKUX COEIUHEHUIN.

Hepunoanyecknit 3akoH u Ilepumoamyeckasi cucrema xumudeckux 3jieMeHToB /. M. MenneneeBa. CtpoeHue
aToMOB. XUMHYeCKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBbie MOMBITKK KIaCCU(PUKAIIMU XUMUUECKUX 3JE€MEHTOB. [IoHSATHE O Tpynmax CXOAHBIX JIEMEHTOB (IIEJIOYHBIEC U
IIEJI0OYHO3EMEbHBIE METaJUIbl, TaJOTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCHUIbI U
TUIPOKCUBL.

[Tepuonuueckuii 3akoH. [lepuoanueckas cucrema xumuueckux 3ieMeHtoB Jl. . MenneneeBa. KopoTkonepuoanas u
muHHOTIeproaHas (Gopmbl Ilepuonnueckoit cucrembl xumudeckux saeMeHToB JI. M. MenaeneeBa. [lepuoasl u rpymnmsi.
DU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIBI JJIEMEHTA.

Ctpoenne aromoB. CoctaB aToMHBIX sifiep. M30Tomnbl. DnekTponbl. CTpOEHUE AIEKTPOHHBIX 00070YEK aTOMOB MEPBBIX
20 xumuueckux 3rmeMeHToB llepuonnueckoil cucremsl [. 1. MenaeneeBa. XapakTepucTuka XUMUYECKOTO JIEMEHTA 0 €0
nonoxeHuto B [lepuonnueckon cucreme J[. . Meneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaaUyCca aTOMOB XMMHUYECKUX JIEMEHTOB, METAINIMYECKUX U HEMETAIUIMYECKUX CBOMCTB
10 TPpyNIaM U NePUoaaM.

3nauenue Ilepuonuueckoro 3akoHa u llepuoanueckoil cUCTEMbl XMMUYECKHX 3JIEMEHTOB JUIsl Pa3BUTUS HAYKU M
npaktuku. [{. 1. MenaeneeB — yu€HbIi U TPaKIaHUH.

Xumudeckas cBs3b. KoBajnieHTHast (TOJIIpHAsT W HEMOJISIpHAS) CBS3h. DJEKTPOOTPUIATEILHOCTh XUMHUUYECKHUX
aneMeHTOB. IoHHas CBs3b.

Crenenb oxucieHus. OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIC peakuuu. [Iporecchl OKHCIEHUST W BOCCTAHOBJICHMUSI.
OKucauTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:



U3y4eHue o0pa3loB BEUIECTB METAJIIOB U HEMETAJUIOB, B3aUMOJACHCTBHE TMAPOKCUAA LIMHKA C PACTBOPAMU KHUCIIOT U
IIeJI0ueH, MPOBEJEHUE OIbITOB, WIIIOCTPUPYIOIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI (TOpeHue,
peaKkiuy pas3ioKeHUs, COSTUHEHMUS).

Mesicnpeomemmuoie ceéa3u

Peanmszanust MEXXIpEIMETHBIX CBS3€UM NPU M3YYEHHHM XMMHMM B 8 KJIACCE OCYLIECTBISIETCS 4Y€pe3 MCIOJIb30BAHHUE KaK
OOLIMX €CTECTBEHHO-HAYYHbIX MOHATHM, TaK M TOHATHH, SBISIOIUXCS CUCTEMHBIMU JJIsi OTHEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (DaKT, TUNOTE3a, TEOpHUs, 3aKOH, aHAJIN3, CUHTE3, KIacCU(pUKALHS,
MEPUOINYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHNE, U3MEPEHHE, MOJEIIb, SIBIICHUE.

®uzuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIHJ, HW30TONbI, PaJUOAKTUBHOCTb, MOJIEKYyJa,
AIIEKTPUYECKUI 3aps]l, BEIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, (U3MUECKUE BEIMYUHBI, €IMHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COMHIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE MOPOIbI, IMOJE3HBIE MCKOMAEMble, TOIUIMBO, BOIHBIC
pecypchl.

9 KUIIACC

BeurecTBo M XUMHMYECKasi peakuus

Ilepnonmueckuit 3akoH. Ilepnommueckas cucrema xumuueckux simeMmeHToB [[. M. Menneneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBHIX TPEX MEPUOJIOB, KM, KANbIHSI U UX COCTUHEHUM
B COOTBETCTBHUU C MOJIO)KEHUEM 3JIEMEHTOB B [lepnonnueckoii cucteMe U CTPOEHUEM UX aTOMOB.

Crtpoenue BemecTBa: BUAbI XUMHUYECKOW CBSA3H. THIBI KPUCTAIUNIMYECKHUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT
TUIA KPUCTAJUIMYECKON PEIIETKU U BUAA XUMUYECKOU CBA3H.

Knaccudukanus v HOMEHKJIATypa HEOPraHWYECKHUX BEIIEeCTB. XHUMHUYECKHME CBOWCTBA BEUIECTB, OTHOCAILIUXCS K
pPa3IMYHBIM KJIACCAM HEOPTaHUYECKUX COETMHEHUM, FTEeHETUYECKask CBSI3b HEOPraHUYECKHUX BEIECTB.

Knaccudukanus XUMHUECKUX PEaKIM MO pa3IMYHBIM MpHU3HaKaM (MO YHCIy U COCTaBy YYaCTBYIOUIMX B pEaKUUU
BEIIECTB, MO TEIJIOBOMY 3P eKTy, MO0 M3MEHEHHIO CTETCHEW OKHCIEHUS XUMHUYECKHUX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPaBHEHUS.



[lonsitue o ckopoct xuMuyeckod peakiuu. [loHsarne 00 0OOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX PEAKIUSX.
IToHsiTHE O TOMOIE€HHBIX U TeTEPOreHHbIX peakuusx. [lonsartue o karanmse. [loHsTHE 0 XUMUYECKOM paBHOBeCHU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XMMUYECKOU PEAKIIUU U ITOJIOKEHUE XUMUUECKOTO PABHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIMHU, SJEKTPOHHBIA OallaHC OKHUCIMTEIbHO-BOCCTAHOBUTEIIBHOW pPEaKIIUU.
CocraBieHue ypaBHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI C HCIIOJIb30BAHUEM METO/IA JIEKTPOHHOI 0 OajlaHca.

Teopust BAEKTPONUTHYECKONW NHCCOLMAIMU. OJNEKTPOJHUTBI M HEINEKTPONuThl. KaThoHbI, aHMOHBL. MexaHu3M
JIUCCOIMAIIMKM BEIIECTB C pPa3NUYHBIMU BUJAMU XUMUYecKOW cBsi3u. Crenenb auccouuanuu. CuibHbIE W clla0bie
AIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. YClIOBUS MPOTEKAHUS pPEaKIUM HMOHHOTO OOMEHA, TOJIHbIE W COKpAaIIEHHbIE HOHHBIC
ypaBHeHUs peakiuid. CBOMCTBa KUCIOT, OCHOBAHUI U COJIEM B CBETE MPEACTABICHUN 00 3JIEKTPOTUTHIECKON AUCCOIHAIIUU.
KauecTBeHHbIE peakiiuu Ha HOHBI. [loHsATHE O THIpONH3E CONEll.

Xumuueckuit IKcnepumenm:

03HAKOMJICHUE C MOJIEISIMA KPUCTATUTMYECKUX PEHIETOK HEOPTraHUYECKUX BEIIECTB — METANIOB U HEMETAJUIOB (Tpaduta
MW ajmasa), CJIOXKHBIX BEHIECTB (XJIOpUAA HATpusi), UCCICIOBAHHE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JICUCTBUS PA3IMYHBIX (HaKTOPOB, HCCIIEIOBAHHUE DIJICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCa IUCCOIUAIIUN
KHUCJIOT, WIeJoYeld U coJied (BO3MOYKHO HCIIOJIb30BaHUE BHUJIEO MATEPHUAIOB), MPOBEICHHUE OIBITOB, WILTIOCTPHUPYIOMINX
MPU3HAKU TIPOTEKAHUS PEeakiuié MOHHOTO oOMeHa (0Opa3oBaHHE OCa/iKa, BbIAEIECHHE raza, 0Opa3oBaHUE BOJbBI), OMBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIUi (TOpEHUE, PEaKIIMU Pa3JIOKEHUs, COCAUHEHNUS ),
pacrno3HaBaHUE HEOPraHWUYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIWM HAa MOHBI, PEHICHUE 3KCIEPUMEHTAIbHBIX
3a7ad4.

Hemera/ibl M X COeIMHEHUS

OO6mmas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS ATOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u
(u3nyeckrue CBOMCTBA MPOCTHIX BEHIECTB — TAJIOTEHOB. XMMHUUYECKHWE CBOWCTBA Ha MpUMeEpe XJiopa (B3aUMOJICUCTBUE C
METaJulaMH, HeMeTaulaMH, Iiesnodyamu). XiopoBoaopod. CoiisiHas KHUCIOTa, XWMHUYECKHE CBOMCTBA, IIOJyYEHHE,
npuMeHeHue. JlercTBue XJjopa ¥ XJOPOBOJOPOJA HAa OpPraHW3M YeJIOBEKAa. BakHeWIne XJIOpUIbl U WX HAXOXKJICHUE B
MIPUPOJIE.

O6mas xapaktepuctuka 31emMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHHUS.
Crtpoenue u Qu3anyeckue CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOJAA U Cepbl. AJUIOTPOIHbIE MOJIM(DUKAIIMK KHUCIOpoAa U



cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOPO, CTPOEHUE, PU3NYECKUE U XMMHUYECKHE CBOMCTBa. OKCHABI CEpbl Kak
IPEICTAaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIIOTa, (U3NYECKUE U XMMUYECKUE CBOICTBa (OOIIME KaK MpPEACTaBUTENS
KJacca KUCJIOT U crerudpuieckue). XuMUUECKHE peakluy, JeXKallue B OCHOBE IPOMBIIIEHHOTO C0c00a MOJTy4YeHUs! CEPHOI
kucnothl. [Ipumenenue cepHoil kucinoTel. Coau cepHOW KUCIOTHI, KaYeCTBEHHAs peakius Ha cynbpar-uoH. Haxoxnenue
cepbl U €€ COECAMHEHUN B MNpUpOJE. XHMMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpeibl COENMHEHHMSIMU Cepbl (KUCIOTHBIE
JOXH, 3arpsI3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPALLICHUS.

OO1as xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKT€pPHbIE CTETIEHU OKUCIICHUS.
A30T, pacnpocTpaHeHHe B Ipupojie, Gpusnueckue U XuMuUYeckue cBorcTBa. KpyroBopoT azora B mnpupojae. AMMHUAK, €ro
(du3nUecKue 1 XUMUYECKHUE CBOMCTBA, OJydeHHE U ipuMeHeHne. Conn aMMOHMS, X (U3HMUYECKUE U XUMUYECKUE CBOWCTBA,
npuMeHeHue. KauecTBeHHasi peakiusi Ha MOHbl aMMOHHUA. A30THAsl KUCJIOTA, €€ MONydeHue, PU3HUYECKHUEe U XUMHYECKHUE
CBOicTBa (OOIIME Kak MpEeACTaBUTENs Kiacca KUCIOT U cneuuduueckue). VMcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B
KaueCcTBE MUHEPAIbHBIX YAOOpeHHH. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COCAMHEHUSMU a30Ta (KUCIOTHBIE
JOKIM, 3arpsA3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop, ammoTponHsie Moaudukauuu (ochopa, dusmvyeckue u
xumudeckue cporictBa. Oxcupn dochopa (V) u dochopnHas kuciora, GuU3HMUECKME U XMMUYECKHUE CBOWCTBA, MOJy4YEHUE.
Ucnonp3oBanue hochaTtoB B KauecTBE MUHEPATBHBIX YI0OPESHHIA.

Oomas xapakTepuctika 31eMeHToB [VA-rpynnsl. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTENICHH OKHCIICHUSI.
Yrnepon, annoTponHble MoaU(pUKALMY, PaCIPOCTpaHEHUE B MpUpoe, GU3NYECKUE U XUMHUYECKHe CBOMCTBa. AcopOuusl.
Kpyrosopor yraepoga B mpupone. OKcuapl yriieponaa, ux (QpuU3MYecKHhe M XUMUYECKHUE CBOMCTBA, JNEHCTBHUE HA IKUBBIC
OpraHu3Mbl, IMOJYYEeHUE U MPUMEHEHHE. DKOJOTHYeCKHe MpoOieMbl, CBsi3aHHbIE ¢ okcuaoMm yriaepona (IV), rumoresa
rJI00QJIPHOTO TIOTETUICHUS KJIMMAaTa, MApHUKOBBIN 3 ¢dekT. YTompHas KUCIoTa U e€ Coiu, uX (U3NUECKHE U XUMUYECKUE
CBOICTBa, MoOJlyueHHe U NpuMeHeHue. KauecTBeHHas peakuus Ha kapOoHaT-uoHbl. lcmonb3oBaHue kapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO035UCTBE.

[lepBoHavasibHbIE TOHATUS 00 OpPraHMYECKUX BELIECTBAX KaK O COEIMHEHHUAX yriaepoja (MeTaH, 3TaH, STHJIEH,
aleTUJICH, 3TAHOJ, TTULEPHUH, YKCYCHas kKucnoTa). [I[pupoiHble MCTOUHUKHU YTIEBOAOPOAOB (YTrojb, IPUPOAHBINA ra3, HeQTh),
MNPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMONIOrHMUYEeCKH BaXKHBIX BEUIECTBAX:
KHUpax, OeNKax, yrieBoJlax — U MX pOJIM B XKU3HU 4eloBeKa. MarepualbHOE €JMHCTBO OPraHUYECKUX M HEOPTaHMYECKUX
COE€IMHEHUM.



Kpemuuii, ero ¢usznueckne U XMMHUYECKUE CBOMCTBA, MoydeHUEe U mpuMmeHeHue. CoelMHEeHUs] KPEMHUS B TIPUPOJIE.
O6mume npencraBineHuss o6 okcuae kpemuus (IV) um kpemuHueBoil kuciore. CUIMKAThl, UX HCIOJIb30BaHUWE B OBITY, B
IPOMBIIIEHHOCTH. BajkHeliine cTpouTellbHbIe MaTepuaibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, xkene300eToH. [IpobieMsl
0€30MMacHOT0 MCIIOIb30BAHMSI CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa30B HEOPTaHMYECKUX BELIECTB, CBOMCTB COJSHON KHUCIOTHI, IPOBEJICHUE KAaU€CTBEHHBIX PEaKIMil Ha
XJIOpUJ-UOHBl U HaOJIOAEHHE MPU3HAKOB MX MPOTEKAHUS, OMNBITHI, OTpakarolue (U3NYECKUEe M XUMHUYECKHE CBOICTBa
TaJIOTEHOB U UX COEJUHEHUH (BO3MOXKHO HCIOJb30BaHUE BHUAECOMATEPUATIOB), O3HAKOMJIEHHME C 0Opa3lamMu XJOpPHUIOB
(rajioreHuI0B), O3HAKOMJICHHE C 00pa3laMu cepbl U €€ COCIUHEHHUSIMU (BO3MOXKHO HCIIOJIh30BaHUE BUIEOMATEPUAIIOB),
HaOIIoieHUE mpoliecca O0YriauBaHus caxapa Mnoj ACHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOThI, U3yYE€HNE XUMUYECKHUX
CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI, IPOBEICHNE KaueCTBEHHOM peaklMy Ha CyIb(paT-uOH U HAOJIIOJCHUE NpU3HaKa €€
NPOTEKaHus, O3HAKOMJIEHUE C (PU3MUECKUMHU CBOMCTBamMM a30oTa, Gochopa M MX COeOAUHEHHUH (BO3ZMOXKHO HCHOJIb30BaHHUE
BHJICOMaTEpHAIIOB), 00pa3aMu a30THBIX U (POCHOPHBIX yAOOpEeHUM, MOydeHrue, COOMpaHue, paclo3HaBaHUE U U3y4YCHUE
CBOMCTB aMMHaka, MPOBEACHUE KAUYECTBEHHBIX PEaKkUUid Ha MOH aMMOHHMS U (oc(aT-uOH U H3YUYEHUE TPU3HAKOB HX
NPOTEKaHusl, B3aUMOJICHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAblo (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), U3YYE€HHE MOJIeled KPUCTAUIMUYECKUX pemeEToK anmasa, rpadura, QysuiepeHa, O3HAKOMIIEHHE C
MPOLECCOM aAcOpOLMU pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOras3a, IOJIyYEHUE,
coOupaHue, paclio3HaBaHUE U M3YUYEHUE CBOMCTB YIJVIEKMCIIOrO rasa, MpOBEJIEHWE KauyeCTBEHHBIX PEaklUidl Ha KapOoHAT U
CUWJIMKAT-UOHBl U W3YYEHHE NPHU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKIMEH CUIMKATHON MPOMBIILIEHHOCTH,
pellIeHre SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxkHele HeMeTallIbl U UX COeTUHEHUS.

MeTtayibl M MX COeIMHEHUA

OO611ast XxapakTepUCTUKA XUMUYECKHUX AJIIEMEHTOB — METAJUIOB Ha OCHOBAaHUM UX MOJI0KeHus B [lepuoanueckoil cucreme
xumuueckux osnemeHTtoB J[. M. MennpeneeBa u crtpoeHuss aroMoB. CrTpoeHue wmeTtamioB. Meramimdeckas CBsI3b U
METAJIMYECKAs! KPUCTAIUIMYECKAS PEMIETKA. DJIEKTPOXUMHUUECKUN PAJ HANIPSOHKEHUN MeTaUIoB. PU3NYECKHE U XUMHUYECKUE
cBoiicTBa MeTauoB. O6mIMe crnocoObl MOTyYeHUs! MeTaJUIOB. [IoHATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
ux oT koppo3uu. CriaBsl (CTallb, YyTYH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHUE B ObITY U MPOMBIIUIEHHOCTH.



[Ilenounsie MeTaiuibl: moJiokeHue B [leproandeckoil cucreme xumudyeckux sneMmeHToB JI. M. MenpaeneeBa, CTpoeHHE
X aTOMOB, HaxoXJeHue B mpupoje. dusnueckue U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusd U Kaiuus). OKCuabl U
TUJPOKCUABI HATPUA U Kanus. [IpuMeHeHne MEeT0UYHbIX METAJIOB U UX COCTUHEHUN.

[[lenouyHO3eMeENbHBIE METAIJIBI MATHUM U KAJIBLWN: MOJ0KEHNUE B [leproinueckon cucteMe XUMUYECKUX IIEMEHTOB /1.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXJICHHUE B npupoae. Ou3ndyeckue U XUMUYECKAE CBOMCTBA MAarHusi U KaJbLUS.
Bakneiie coequHeHus Kaablusl (OKCUI, THIPOKCUI, CONTH). JKECTKOCTD BOJIBI M CITIOCOOBI €€ yCTpaHEHHS.

AnroMuHUN: nosiokeHue B Ilepuoanueckoi cucteme xumuueckux snemeHtoB I M. MenpaeneeBa, cTpoeHHue aToma,
HaxoXJeHue B npupoje. Gu3ndyecknue U XMMUUECKHUE CBOMCTBA aIFOMUHMS. AMQOTEpHBIC CBONCTBA OKCUJA U TUIPOKCH]IA
AJIIOMHHMS.

Kenezo: nonoxenue B Ilepmommueckont cucreme xumuueckux snemeHTOB [[. M. MeHneneeBa, crpoeHne artoma,
HaxoXJIeHuE B npupojae. Pu3ndeckue 1 XUMHUYECKUE CBOMCTBA kele3a. OKCUIbI, THAPOKCUABI U conn xkene3a (II) u xenesa
(III), mx cocTaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHUE C o0pa3llaMu METaJUIOB M CIUIaBOB, MX (PU3NUYECKUMHU CBOWMCTBAMHU, U3YUYEHUE PE3YJIbTATOB KOPPO3UU
METAJJIOB (BO3MOYKHO HKCIIOJIb30BaHHE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA KaJbIUS W HATPHUS C
BOJIOHM (BO3MOXKHO MCIIOJIb30BAaHHUE BHJICOMATEPHUAIIOB), UCCICAOBAaHNE CBOMCTB KECTKOM BOJBI, Ipoliecca TOPSHUS JKelie3a B
KUCTIOpoJie (BO3MOKHO HCIIOJIb30BAHUE BHUJICOMATEPHUANIOB), MPHU3HAKOB MPOTEKAHWS KAaYECTBEHHBIX pEaKIMHd Ha HOHBI:
MarHusi, Kajblius, aqroMuHus, uuHka, xeneza (II) u xemeza (III), memu (II), HaGmromeHHE W OMHMCaHUE MPOIECCOB
OKpaIllMBaHMs IJIAMEHU MOHAMM HATpHs, Kajlus U KaibIus (BO3MOXXHO MCMOJb30BAHUE BUJICOMATEPUAIIOB), UCCIICIOBAHUE
aM(OTEpHBIX CBOWCTB THAPOKCHAA ATIOMHHHUS M THAPOKCHAA IIMHKA, PEIICHHE SKCIECPUMCHTAIBHBIX 3aJa4 IO TeMe
«BaxHelnme MeTauIbl U UX COSTUHEHUS.

XuMHS U OKpPYKAKOLIas cpeaa

BemectBa 1 marepuanibl B MOBCEIHEBHOM >KM3HM 4YeIOBEKa. be3omacHoe HCMoJIb30BaHME BEIIECTB M XUMHYECKUX
peakiuii B ObITy. [IepBast moMOIIs TPU XUMUYECKUX 0XKOTaX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY»Karollled cpenbl (mpeaenbHas JomycTUMas KOHIEHTpauus BeulectB, aainee — IT/IK).
Ponp xumun B peniieHur SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4deHue o0pa3lioB MaTEPUAIOB (CTEKJIO0, CTUIABbI METAJIOB, MMOJUMEPHBIE MAaTEPHAIbI).



Mesxcnpeomemmnuwie ceasu

Peanuzanus MeXNpeaMEeTHBIX CBA3CH MpPU M3YYEHUH XUMHUU B 9 Kilacce OCYIIECTBIISIETCS 4e€pe3 MCIOJIb30BAHHME Kak
OoOIlIMX €CTECTBEHHO-HAYYHBIX TOHATHM, TaK M TMOHSATUN, SBISIOMIUXCS CUCTEMHBIMU HJisi OTHAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAYYHBIN (DaKT, THIOTE3a, 3aKOH, TCOPHs, aHAIN3, CHHTE3, KilacCUuUKaIus,
NEPUOJUYHOCTh, HAOIIOJECHUE, DKCIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJECNb, SBJICHHUE, MAPHUKOBBIA 3(dEKT,
TEXHOJIOTHSI, MATEPHUAIIBI.

dusnka: MaTepus, aToM, JJCKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOMbBI, PAAUOAKTHBHOCTH, MOJCKYIIA,
ANEKTPUYCCKUI 3apsii, TPOBOJHUKH, TOJYIPOBOIHUKH, AUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM, arperaTHoe
COCTOSIHHE BEIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIUTMYECKAS PEIIETKA, CTUIaBhl, (PU3NUECKUE BETMYUHBI, SIUHUIIBI
M3MEpPEHHUsI, KOCMHUECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusa: d¢otocuntes, aAbixaHue, Ouocdepa, HSKOCHCTEMa, MHUHEPAIbHBIE YyIOOPEHHS, MHUKPOIJIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATCIIbHBIC BEIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaANbl, TOPHBIE MOPOIbI, IMOJE3HBIE MCKOMAEMbIE, TOIUIMBO, BOJHBIC

pECypCHI.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 11O XUMHWHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE PEe3yNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO 00MIero oOpa3oBaHMs JOCTHTAIOTCS B XOJ¢ OOyYCHHUS
XUMUU B E€IUHCTBE Y4YeOHOW W BOCHUTATEIBHOM JIEATENTBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCHUUCKUMU
COIIMOKYJBTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMU 1IEHHOCTAMHU, IPUHATHIMUA B OOIIECTBE MPABUJIAMU U HOPMaMU TOBEICHHUS
1 CITIOCOOCTBYIOT TIPOIIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COITMATN3AINNA 00YJIarONTUXC.

JIM9HOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHCTEMOW ITO3HTHBHBIX
[IEHHOCTHBIX OPUEHTAIIUN U PACIIUPEHUE OTbITA ACATEIHHOCTH HA €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpUOTYECKOT0 BOCTIMTAHMS:

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYyYHOMY HACJIECAHMIO, TTOHMMaHUS
3HAYCHUS XMUMHYECKOW HAyKHW B XKU3HH COBPEMEHHOTO OOIIECTBa, CMOCOOHOCTH BIANETh JOCTOBEPHOW WHGMOpMAIUEH O
MIEPEAOBBIX JOCTIKEHUSX W OTKPBITUSX MHUPOBOW M OTEYECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTpOWCTBE MHUpa U OOIIECTBA;

2) rpaka1aHCKOr0 BOCIIMTAHUSA:

MIPEACTABICHHUS] O COIMAIBHBIX HOPMax M TPaBHJIaX MEKIUYHOCTHBIX OTHOIICHHH B KOJUICKTHBE, KOMMYHUKATHBHOM
KOMITCTCHTHOCTH B OOIIECTBCHHO IIOJIC3HOM, Y4eOHOMCCIICIOBATEILCKON, TBOPYECKOW W JAPYrUX BHUAAX JACSITCIBHOCTH,
TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOM ACATEIBHOCTH MPH BHITTOJIHCHUH YUEOHBIX, TO3HABATEIILHBIX 3a71a4, BBIMIOJTHCHUN
XUMUYECKUX DKCIEPUMEHTOB, CO3/IaHMM YYEOHBIX TMPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHMIO M B3aWMOIIOMOIIHA B
MPOIIECCE ATOM y4eOHOM NeITeTbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEJIEHNUE U MOCTYIKHA CBOMX TOBAPHUIIEH C TIO3UIUU
HPaBCTBEHHBIX M MMPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIICICTBHH ITOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PEHUYECKUEC TIPEACTABICHHS O BEIIECTBE M XUMHUUYECKOW PEaKIIMH, COOTBETCTBYIONINE COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAyKH W COCTABJISIIONINE OCHOBY Ui MOHUMAHUS CYIIHOCTA HAy4YHOW KApTHUHBI MHpa, MPEACTABICHHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AUMOCBS3SIX UEIOBEKa C MPUPOTHON CPEOi, O POJIM XUMHUH B TO3HAHUH
ATUX 3aKOHOMEPHOCTEH;

MO03HABATENIbHBIE MOTHUBBI, HAPABIICHHbIE HA MOJYYEHHWE HOBBIX 3HAHUW MO XUMHUHU, HEOOXOIUMBIE JIJIsi OOBSCHEHUS
HAOJIIOJJTaeMBIX TPOILIECCOB M SIBJICHMIA, MO3HABATEIbHOW, MH()OPMAIMOHHOM W YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHON JHUTEPaTypod, AOCTYNHBIMH TEXHUYECKUMU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpPEC K 00YUEHHIO U TIO3HAHUIO, JTI0003HATENbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K CaMOOOPa30BaHUIO, IPOCKTHON U
HCCIIEIOBATENbCKOM IEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH U YPOBHS 00OyU€HUs B JaJIbHEHIIEM;

4) popmupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 37I0POBBIN 00pa3 *KHU3HHU,
OCO3HaHHWE TIOCJIECACTBUH M HENPUSATHE BPEAHBIX MNPUBBIYEK (YMOTPEOJNEHUs alKOTOJs, HAPKOTUKOB, KypeHUs),
HEOOXOAMMOCTU COOJIIOICHUS TPABMII 0€30MACHOCTH MPU OOpaIlEeHUH ¢ XMMHUYECKUMHU BEIIECTBAMH B OBITY M peajbHOU
KU3HH,

S) TpyA0BOr0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY H3ydeHHI0 Tpodeccuii W TpyAa pa3indHOrO poja, YBAXKEHHE K TPYAY M pe3ylbTaTam
TPYJIOBOM JEATENHHOCTH, B TOM YHKCIE HAa OCHOBE IMPUMEHEHUsS MPEIMETHBIX 3HAHUW 1O XMMHH, OCO3HAHHBIA BBIOOP
WHJUBUTyaIbHOW TPAEKTOPUH MPOJIOJDKEHUS O00pa30BaHUsA C y4E€TOM JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH, yCHemHoN MpodecCHOHATBFHOW AEATeTPHOCTH U Pa3BUTHUA HEOOXOIUMBIX
YMEHH, TOTOBHOCTb aIallTUPOBATHCS B MPO(EeCcCHOHATBHOM cpesie;

6) PK0JIOrHYeCcKOro BOCIMTAHUS

HKOJIOTMYECKH 1e1eco00pa3HOe OTHOLIEHHE K MPUPOJE KaK UCTOYHMKY U3HU Ha 3eMiie, OCHOBE €€ CyIIeCTBOBaHUS,
MOHUMAaHUE [IEHHOCTH 3I0POBOT0 M Oe30macHOro o0pasa KM3HU, OTBETCTBEHHOE OTHOIIICHHUE K COOCTBEHHOMY (PU3UUYECKOMY
U TICUXWYECKOMY 3JI0pPOBbIO, OCO3HAHME [IEHHOCTH COOIOICHHSI MpaBUil 6€30MaCHOTO MOBEACHUS TpH paboTe ¢ BEIIeCTBAMH,
a TaKXe B CUTYaIMIX, YTPOXKAIOIIMX 3I0POBbIO U )KU3HU JIOJEH;

CIOCOOHOCTH MPUMEHSThH 3HAHHUSA, TTOJy4aeMble IPU U3YUCHUH XUMUH, AJIS1 PELICHUS 3a]1a4, CBSI3aHHBIX C OKpPYKaroIeH
MPUPOIHOM CpeaoH, sl MOBBIICHHS YPOBHS SKOJIOTHUECKON KyJIbTYpbl, OCO3HAHHSI TII00AIBHOTO XapaKTepa SKOJIOTHUECKUX



po0JieM U MyTel UX PEIICHUs MOCPECTBOM METOJ0B XUMUH, IKOJIOTUUECKOTO MBIIIJICHUS, YMEHUSI PYKOBOACTBOBATHCS UM
B I1I03HABATEJIbHON, KOMMYHUKATUBHON 1 COLIMAILHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMeTHBIX pe3yJdbTAaTOB BHIACISIOT 3HAYMMBIC TSI (OPMUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHBIC
MOHATHUS (3aKOH, TEOPUsl, MPUHIIUI, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U IPYTOE.), KOTOPBIE UCTIOIB3YIOTCS B
€CTECTBEHHO-HAYyUYHBIX YUYEOHBIX MpEIMeTaX U TO3BOJSIOT HAa OCHOBE 3HAHUW U3 ATUX MNPEIMETOB (POPMHUPOBATH
MpEJCTAaBIICHHE O I[EJOCTHOM HayYHOM KapTHMHE MHpaA, U YHHBEpCajbHble Yy4cOHBIC JcHCTBHS (ITO3HABATEJIbHBIC,
KOMMYHUKATHUBHBIC, PETryJIATHBHBIE), KOTOphle OOecrednuBalOT (POpMHpPOBAaHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
TJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM A TEILHOCTH.

ITo3HaBaTe/ibHBIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue JaeiicTBUA:

YMEHHS HCHOJIB30BaTh MPHUEMBI JIOTHYECKOTO MBIIIJICHUSI MPU OCBOCHWM 3HAHWUM: PACKPBIBATH CMBICI XUMHUYECKUX
MOHATHM (BBIJCHATh MX XapaKTEepHbIE MPHU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C JPYTMMHU TIOHSATHUSMHM), HCIIOIb30BaTh
MOHATUS I OOBSCHEHUS OTIEIbHBIX (DAKTOB W SBJICHUMN, BBIOMpPATh OCHOBAaHUS W KPUTEPUHU ISl KiacCUDUKALIUU
XUMUYECKUX BEIIECTB M XUMUUYECKUX pEaKlHi, YCTaHABIWBATh NPUYMHHO-CJICACTBEHHBIC CBS3U MEXKIY OOBEKTaMHU
M3YUYCHHS, CTPOUTD JIOTUYECKUE PACCYX ASHUS (MHIYKTUBHBIC, I¢TYKTUBHBIC, IT0 aHAJIOTHUH ), IeJaTh BEIBOJIbI M 3aKITFOUCHUS,

YMEHHUE MPUMEHSITH B IPOIIECCE MO3HAHUS MOHATHUS (IIPEAMETHBIE M METANPEAMETHBIC), CUMBOJNYECKHUE (3HAKOBBIC)
MOJIEIH, MCMOJIb3yeMble B XMMHUHU, MPEoOpPa3OBBIBATh IIUPOKO MPUMEHSEMbIE B XUMHUM MOJICIbHbIE TPEACTaBICHUS —
XUMUYECKUH 3HAK (CMMBOJI JIEMEHTA), XUMHUUecKas (popMyia U ypaBHCHUE XUMHYECKON PEaKlMKU — MPU PEIICHUU YueOHO-
MO3HABATENbHBIX 33144, C YYETOM ATUX MOJICJIBHBIX MPEACTABICHUN BBISBIATD U XapaKTEPU30BATh CYIIECTBEHHbBIC MPU3HAKH
M3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUYECKUX PEAKIMHA, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUIMHHO-
CJIEICTBEHHBIC CBSA3U U MPOTUBOPEYMS B U3YUAEMBbIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciienoBarTe/ibCKHe J1eiiCTBUS:

YMEHHME HCMOJIb30BaTh MOCTABICHHBIE BOIIPOCH B KAYE€CTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAUYECTBE OCHOBBI JIJIS
(GhopMHUPOBaHUS TUTIOTE3BI IO TMTPOBEPKE MPABMIIBHOCTH BHICKAa3bIBAEMBIX CYKIICHU;



NpUOOpETEHUE OMbITa MO ITUIAHWPOBAHUIO, OPTaHU3AlMA M TPOBEACHHUIO YYEHHYECKHX DSKCIEPUMEHTOB, YMEHHE
HAO0JII0IAaTh 32 XOJI0OM MPOIECcca, CAMOCTOATENLHO MPOTrHO3UPOBATh €0 pe3ybTaT, (OpPMYyIUpPOBaTh 0OOOIEHUS U BBIBOJIBI
1o pe3yibTaTaM MPOBEIEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIISATh OTUET O MPOACIaHHON padoTe.

Pabora ¢ nunpopmanueii:

YMEHHE BBIOMpATh, aHAIM3UPOBATh M MHTEPIPETUPOBATH WHGOPMAIIMIO PAa3IMYHBIX BUIOB M (OPM MPEICTABICHUS,
MOJTy4aeMyI0 M3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JUTEpaTypa XUMUYECKOTO COACPKaHUs, CIIPAaBOYHbIE MTOCOOUS,
pecypcsl HTEpHEeTa), KpUTHYECKH OLIEHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(DOPMALIHIO;

YMEHHE MPUMEHSATH Pa3IN4HbIE METOJIbI U 3alpPOChl NIPHU MOUCKE U 0TOOpPE MH(POPMAILIMU U COOTBETCTBYIOLUX JAHHBIX,
HEOOXOUMBIX ISl BBIMIOJTHEHNUS YYEOHBIX U MMO3HABATENBHBIX 33714 ONpPeNeaEHHOTO TUIA, TPUOOPETEHHE OMbITa B 00JIaCTH
MCIIONIb30BaHUsl MH(OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, OBJAJ€HUE KYJIbTypOHl aKTUBHOTO WCIOJIb30BaHUS
pa3IMyYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMabHYIO (GOpMYy MpEACTaBleHUs HH(GOpPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJladyd  HECJIOKHBIMH CXE€MaMHM, JuarpaMmamu, Apyrumu Qopmamu rpaduku U UX
KOMOMHAIIUSIMU;

YMEHHE HCIOJB30BaTh M aHAIM3UPOBATH B MPOIECCe YUEOHOW M MCCIENOBATENBCKONW AEITETLHOCTH HH(POPMAIHIO O
BIMSTHUY TPOMBITINIEHHOCTH, CEITBCKOTO X03SIMCTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYKAIOIICH MTPUPOIHOM Cpepl.

KoMMmyHuKaTHBHBIE yHHUBeEpPcalbHbIe yueOHbIe 1eiCTBHA:

YMEHUS 3a/1aBaTh BOMPOCH (B X0j€ auajora u (Win) JUCKYCCUU) MO CYIIECTBY 00CYX)IaeMoil TeMbl, (hOpMyITUPOBAThH
CBOM TIPEJIOKEHHUSI OTHOCUTEIHFHO BBITIONHEHUS MPEJIOKCHHOM 3a/1a4u;

YMEHHUsI TPEACTABIATh MOMyUYeHHBIC PE3yJIbTaThl MO3HABATEILHON NEATEIHHOCTH B YCTHBIX M MHUCHMEHHBIX TEKCTaX;
JeNaTh MPE3EHTAUIO0 Pe3yJIbTAaTOB BBIMOJHEHUS XHMHUYECKOTO JKCIepuMeHTa (J1adopaTopHOro OmbITa, J1abopaTopHOM
pabOThI IO UCCIEAOBAHUIO CBOMCTB BEIECTB, yUeOHOTO MIPOEKTA);

yMEHHsI y4eOHOro COTpPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM II03HABATEIBHOW U HCCIEI0BATEIbCKON
ACSTEIFHOCTH TPU PEIICHWH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE y4é€Ta OOIIMX HWHTEPECOB M COTJIACOBAHUS TO3HUITHIA
(oOcyxieHrs, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMbI», KOOPJAUHALIMS COBMECTHBIX JIEUCTBUI, ONpeieIeHuE KPUTEPUEB IO
OLICHKE KauecTBa BBIMOJIHEHHON pabOThI U JpyTHE).

PeryasiTuBHbIe YHUBepCaJbHbIe YUeOHbIe AelicTBUS:



YMEHHUE CAMOCTOSITENBHO ONPENENATh LEIN JEATEIbHOCTH, IIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATH U IPH
HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATENBHOCTh, BEIOMpaTh Hanbosee 3PQPEeKTUBHBIE CIOCOObI pEIICHUs YYEOHBIX U
[O3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTaBJIATh WM KOPPEKTUPOBATH MPENJIOKEHHBIA aIrOpUTM AEHCTBHI IpH
BBITIOJTHEHUH 3aJIaHUi ¢ Yy4ETOM TOYYCHUS HOBBIX 3HAHUI 00 M3ydaeMbIX OOBEKTax — BEIECTBAX M PEAKIMSIX, OLIEHUBATH
COOTBETCTBHE IMOJYYEHHOTO pe3yibTaTa 3asBICHHOM LEIM, YMEHUE HCIOJIb30BATh W AHAIMU3UPOBATH KOHTEKCTHI,
MpeasiaraéMble B YCIOBUM 3aJaHUM.

NPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB II0 OCBOCHHUIO 00A3aTEIHOTO COJAEP)KAHUSA, YCTAHOBJIEHHOIO JIaHHOU
(dbenepanpHOi pabouyeil MporpaMmoi, BBIACISIOT: OCBOCHHBIE OOY4YarONIMMHUCS HAy4YHbIC€ 3HAHUS, YMEHHS U CIOCOOBI
AeUCTBUM, criennduyecKkre Uil MPeMETHON 00JacTH «XUMHUS», BUABI JEATEIHHOCTH O MOJTYYCHHIO HOBOTO 3HAHUS, €TO
MHTEPIIPETALNN, TIPEOOPA30BAHUIO U IPUMEHEHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYyaIHUIX.

K koniy oOyudeHus B 8 Kki1acce npeaMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaxaTb COPMUPOBAHHOCTD Y

0o0y4JaronmMxcst yMEHUM:

e PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHSATHI: aTOM, MOJIEKYJia, XUMHUUECKUN 3JIEMEHT, MTPOCTOE BEIIECTBO,
CJIOKHOE BELIECTBO, CMECH (OJTHOPOJHAS U HEOJJHOPOHAS ), BAICHTHOCTb, OTHOCUTEIbHASI aTOMHAsI U MOJIEKYJISIpHas
macca, KOJIMYECTBO BELIECTBAa, MOJIb, MOJSpHas Macca, MaccoBasl JOJii XMMHUYECKOro 3JIEMEHTa B COCJAMHEHUH,
MOJISIpHBIN 00BEM, OKCUJ, KUCIIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKast
peakuus, KiacCU(pUKALMs peakuil: peaklud COSAUHEHUS, PEeaKI[MU PA3I0KEHUs, PEaKUUU 3aMEeIlCHHs], PEeaKINU
oOMEHa, 9K30- U DHIOTEPMHUYECKUE PEaKlUHU, TEII0BOU 3(PPeKT peakuuu, siapo aToMa, dJIEKTPOHHBIN ClION aToma,
aTOMHasi OpOUTalb, pailyC aToMa, XUMUYECKasl CBSI3b, TIOJISIPHAS U HETIOJIIpHAsT KOBAJIGHTHAsS CBSI3b, HOHHAS CBS3b,
MOH, KaTHOH, aHUOH, PAaCTBOP, MaccoBasi J10JIsI BellecTBa (MPOLIEHTHAsI KOHIIEHTPAIs) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHITUNA U IPUMEHSATH 3T MOHSATHUS IPU ONMUCAHUH BEILIECTB
Y UX NPEBPaLCHUN;

e HCIIOJIb30BAaTh XMMHUYECKYK) CUMBOJIUKY JJIsl COCTaBJIEHUS (JOPMYJI BEIIECTB U YPABHEHUN XUMHUUYECKUX PEaKLUH;



OTIPE/EIATh BAJICHTHOCTH ATOMOB JJEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTENEHb OKHCICHHUS JIIEMEHTOB B
OMHApPHBIX COEJIMHEHHUSX, MPUHAMJICKHOCTh BEUIECTB K OMPENEIEHHOMY KJacCy COEQUHEHUH 1o (opmyiiaM, BHI
XUMHUYECKOH CBSI3M (KOBAJICHTHASI U MOHHAS) B HEOPTaHUYECKUX COCTUHEHUSAX;

packpsiBaTh cMbIca Ilepmoanueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTPUPOBATh MOHMMAHUE NEPHUOAUYECKON
3aBHCHMOCTH CBOMCTB XMMHUYECKHUX JJIEMEHTOB OT UX MOJoXKeHus B [leproanyueckoil cucteme, 3aKOHOB COXPAHEHUS
MacChI BEIIECTB, MOCTOSHCTBA COCTAaBa, AaTOMHO-MOJICKYJIIPHOTO yUeHUs, 3aKOHa ABOTaApO;

ONUCHIBaTh U XapakTepu3oBaTh Ta0ianuHyto ¢popmy Ilepuoanueckoir cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh
HNOHATUA «TJaBHas nmoArpymnmna (A-rpynna)» u «mobounas noarpynmna (b-rpymnma)», Mansie U 00JbLIME MEPHOIb,
COOTHOCUTH 0003HAUYEHHUS, KOTOphIe MMetoTcsl B Tabmuie «lleprogmdeckast cucrema xuMmudeckux snementoB /. .
MenpeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHX SJIEMEHTOB (COCTaB U 3apsn sapa,
oO11ee YMCIIO 3JIEKTPOHOB M PACIPECIICHUE UX 0 IJIEKTPOHHBIM CIOSM);

KJIaCCU(PUIIMPOBATh XUMUYECKUE JIEMEHThI, HEOPraHUYECKHUE BEIECTBA, XUMUYECKUE PEeaKIMU (II0 YUCITY U COCTaBY
y4aCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY YD dekTy);

XapaKTepu30BaTh (OMUCHIBAThH) OOIIME XMMHUYECKHE CBONCTBA BEIIECTB PA3IMYHbIX KJIACCOB, MOATBEPKAast OMMCAHNE
pUMepaMHu MOJIEKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

IPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAaue€CTBEHHOIO COCTaBa, BO3MOXHOCTH MPOTEKaHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSAX;

BBIUMCIISITH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MAaCCOBYIO JIOJI0 XUMHUECKOTO JIEMEHTa
1o ¢opMyiie COeAMHEHHS, MaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XUMUIECKON
peaxiuy;

NPUMEHSTh OCHOBHBIE ONEpPAlMU MBICIUTEIBbHON IESATENIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 00O0OIIeHHE,
CUCTEMAaTU3alMIO, K1acCU(UKAIIHIO, BBIABICHUE TPUUYUHHO-CIIEICTBEHHBIX CBA3€H — /sl U3yUeHUs! CBOMCTB BEILIECTB
M XHUMHUYECKUX PEaKlni, €CTECTBEHHO-HAyYHBbIE METOJbI MO3HAHUs — HaOII0JeHUE, U3MEPEHUE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peasbHbIN U MBICIICHHBIN);

CJIEIOBAaTh MpaBUJIaM IOJIb30BAHUA XMMHUYECKON MOCYAON M Ja0OpaTOpHBIM O0OpYyIOBAaHHEM, a TaKXKe MpaBUIIaM
oOpallleHus! ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMU IO BBITOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OTBITOB



[0 TOJIYYEHUIO M COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBIECHUIO PAaCTBOPOB C
onpenenéHHON MacCOBOH JI0Jiel pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U TIPOBOJIUTH XUMHUYIECKUE IKCTICPUMEHTHI
10 PacTO3HABAHHUIO PACTBOPOB MIEIOUSH M KUCIIOT C IIOMOIIBIO HHIUKATOPOB (JIaKMYyC, PeHOIPTAICHH, METHIIOPAHK

U JIpyrue).

K xoH1y oOyuenus B 9 kiacce npeIMETHBIE PE3YIbTaThl HA 0a30BOM YPOBHE JAOJIKHBI OTpaXkaTh C(OOPMHUPOBAHHOCTD Y
oOy4JaronmMxcst yMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XMMUYECKUX ITOHATHN: XUMUUECKUN JJIEMEHT, aTOM, MOJIEKYJIA, HOH, KATUOH, aHUOH,
IIPOCTOE BEILECTBO, CIOKHOE BELIECCTBO, BAJICHTHOCTD, MIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHAYECKas
peakuus, XMMHYECKasi CBS3b, TEIUIOBOM 3(QPEKT peakiuu, MOJib, MOJAPHBIA OOBEM, pacTBOP, AJIEKTPOIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT OUCCOLMALMA, PEAKIUU HMOHHOTO OOMEHa, KaTalau3arop, XHUMHYECKOe
paBHOBecHE, OOpaTUMble U HEOOpaTHMBbIE pEaKUUU, OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIUH, OKUCIHUTEb,
BOCCTAaHOBUTEIb, OKHUCICHHUE U BOCCTAHOBJIEHUE, AJUIOTPONHUs, aM(pOTEPHOCTh, XMMHUECKasl CBsA3b (KOBaJIEHTHA,
MOHHAs, MeTaJyIMuyecKas), KpucTajsinyeckas peleéTka, KOppO3Us METaJIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOH
peakumu, npeaenabHo aqomnycrumas konueHnTpauus 11K BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IMOHATHI U MPUMEHSATH 3TH MOHSTHUS IPU ONMCAHUU BELIECTB
Y UX MPEBPaLICHUM;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJICHMsI (POPMYIT BEILIECTB U YPaBHEHUI XUMUYECKUX PEAKIIHil;
ONPENEIIATh BAJEHTHOCTh U CTENEHb OKHCICHUS XUMHUYECKUX JJIEMEHTOB B COCIUHEHUSAX PA3JIMYHOTO COCTaBa,
NPUHAJIEKHOCTh BEHIECTB K ONPEACNEHHOMY KiacCy COEAMHEHUH 1o QopMysiaMm, BHJ XUMUYECKOW CBSI3U
(KoBaJieHTHAasi, MOHHAs, METAIJIMYECKAasi) B HEOPTraHUYECKUX COCIUMHEHHUSX, 3apsii MOHA MO0 XUMHUYECKOH (opmyiie,
XapakTep Cpenbl B BOJAHBIX PACTBOPAX HEOPTaHWMYECKUX COCIUHEHUH, TUIl KPUCTAUINYECKON PEIETKU KOHKPETHOTO
BEILIECTBA;

packpbiBaTh cMbIci [lepronnueckoro 3akona JI. . MenaeneeBa u AEMOHCTPUPOBATh €r0 MIOHUMAHUE: ONKCHIBATh U
XapakTepu3oBaTh Ta0nMuHyro Qopmy Ilepuoauueckoll CUCTEMBI XMMHMUYECKHUX D3JEMEHTOB: pa3inyarb IMOHITHS
«rmaBHas noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpymma)y», manbie u 60JbIIMe TePUOAbI, COOTHOCUTH
0003Ha4YEHHUSA, KOTOPbIE UMEIOTCSI B MEPUOJUUYECKON TaOIHIle, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMUYECKUX BJIEMEHTOB (COCTaB W 3apsij sAlipa, oOlIee YKCIIO JIEKTPOHOB U PACIPENICICHUE UX IO 3JICKTPOHHBIM
CJIOSIM), OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWMCTB 3JIEMEHTOB M X COCAMHEHUI B Mpejesiax MaJibIxX
NIEPUOJOB U TJIaBHBIX MOATPYIIL C YUETOM CTPOEHHUS KX aTOMOB;

KJIaCCU(PUITMPOBATh XUMUUYECKHE JIEMEHTHI, HCOPTAaHMYECKUE BEIECTBA, XUMUICCKHE PEAKIINH (110 YHCIIY U COCTaBy
YYaCTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY 3(PhEKTy, MO0 U3MEHEHUIO CTEMEHEW OKHCICHUS] XUMUYECKHUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME W CHENUPUUIECKUE XUMUYECKUE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB,
IIOATBEPKAAsT OIUCAHUE MPUMEpPAMHU MOJICKYJSIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKkuui;

COCTaBJISITh YPABHEHUS AJICKTPOJIUTUUYECKON NHCCOLMALMU KHUCJIOT, IIEIOYEH M COJIEH, MOJHBIE U COKPAIIEHHBIE
ypaBHEHUSI peaKlMii MOHHOrO OOMEHA, YpaBHEHHUS PEaKIUW, MOATBEPKIAIOIIUX CYIIECTBOBAHUE TE€HETUYECKOU
CBSI3U MEX/]1y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

PACKpbIBATh CYLIHOCTh OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUUNW ITOCPEACTBOM COCTABICHUS SJIEKTPOHHOIO
OanaHca ATUX PEaKIINiA;

MPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTH MNPOTEKAHUS XUMHUYECKHX
PEBPALICHUN B pa3JIMYHBIX YCIOBUSX;

BBIYUCIISITE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MACChI BEIIECTB, MACCOBYIO JIOJF0 XUMHUECKOTO JIEMEHTA
o (opMysie COeTUHEHHS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUEThl MO YPAaBHEHUIO XUMUYECKON
peaKIny;

coOJiroaTh TpaBWIa IMOJb30BAHUS XUMHYECKOW IMOCYAOM M JIabOpaTOpHBIM OOOPYJIOBAaHHMEM, a TakKe MpaBuia
oOparieHus ¢ BEeCTBAMUA B COOTBETCTBUU C MHCTPYKIIUSAMH TI0 BBITTOJIHEHHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB
IO TMOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh PEAKIUU, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
nyTéM XJIOpHUA-, OpOMUI-, UOAUA-, KapOoHaT-, pocdaT-, CUIUKAT-, CyIb(daT-, THIAPOKCUA-UOHBI, KATHOHBI AMMOHHSI
Y HOHBI H3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;



e TMPUMCHATH OCHOBHBIC OIEPAIIMH MBICIUTEIHPHOW IEATEILHOCTH — aHajJu3 W CUHTE3, CpaBHEHHE, 00o0O0IeHue,
CHUCTEMATHU3AIINIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBA3€H — JIJISl M3YUYEHUSI CBOMCTB BEIIECTB U XMMHUYECKUX
peakiMii, eCTeCTBEHHO-HAy4YHbIE METOJbl MO3HAaHUS — HAOJIIOJEHUE, U3MEpPEHHE, MOJACIUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMudeckue 15 | bu6nmnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kucinorax g | bubnmnorexka HOK
' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 | 1 bubmuorexa [JOK

HCOPTaHUYCCKUX COE€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. Ctpoenue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUN

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

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




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecCKHe peaKIIuu
L1 [ToBTOpEeHue U yriaydlieHne 3HaHui 5 | bubnuoreka [IOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
’ XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorexa LOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
) . PYIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAVHCHUSA
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obmpae cBoHCTBA METANIOR 4 https:/m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
Coaep:xanue ypoka DJIeKTPOHHbIE
Ne ungposbie
Tema ypoka bp
n/n o0pa3oBaTe/bHbIE
pecypchl
[Ipenmer xumuun. Ponp xumuu B
YKU3HU Y€JIOBEKa. XMMHUS B CUCTEME
Hayk. Tena u Bemecrsa. Puznyeckue
IIpenmer xumuu. Pone XuMuu B KU3HU bubnuorexa [JOK

yenoBeka. Tena u BeniecTna

IToHsTHe 0 MeTOIAaX MO3HAHUS B XUMHHU

CBOICTBA BEILIECTB. ATrperaTHoe
COCTOSIHUE BellecTB. M3yuenue u
orucannue GU3NIECKUX CBOHCTB
00pa3IoB HEOPTAHNUYECKUX BEIIECTB.

IlonsaTue o MeTOgaX MO3HAHUA B
XUMHHU.

https://m.edsoo.ru/ff0d210c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d227¢

[IpakTuueckas pabora Ne 1 «IIpaBuia paboTsl

B JIa0OpaTOpUH U MPUEMBI OOpALIIEHUS C
1a0opaTOpHBIM 000PYIOBAHUEM

3HaKOMCTBO C XMMHUYECKOW MOCYA0H,
MpaBWIaMu paboTHI B J1aOOpaTOPUU U
npuémamu oopareHus ¢
71a00paTOPHBIM 000PYIOBAaHHEM.

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

YucTtele BemecTBa U cMecu. CIrocoObl
paszeneHus cMecen

[Tpaktuueckas padota Ne 2 «Pa3nenenne
cMecei (Ha mpuMepe OYHCTKH MTOBAPSHHON

COJIN)»

Yucrele BemecTBa U cmecu. CriocoOsl
pa3aeneHus cMecei.

Nzydyenne crocoOoB pazaeneHus
CMeECEH: C TIOMOIIIBI0 MarHuTa,
(bunpTpOoBaHUE, BHIMIAPUBAHUE,
TUCTHIUISIMS, XpoMaTorpadus,
MPOBEACHUE OYNCTKH ITOBAPEHHOMN
COJIH.

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8




bu6mmoreka [JOK

6 ATOMBI 1 MOJIEKYJIBI ATOMEBI 1 MOJIEKYIIBL.
Y y https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKUE ITIEMEHTBI. 3HAKU (CUMBOJIbI) Xumunyeckue 31eMeHTbl. CUMBOJIBI bubnuorexa [IOK
XUMHYECKHUX 3JICMECHTOB XHUMHUYECKHUX BJICMECHTOB. https://m.edsoo.ru/ff0d2be8
[IpocThie u c0KHBIE BELIECTBA.
. bubmuoreka [JOK
8 [IpocThie U COKHBIE BENIECTBA Co3nganue Mojeneid MOJIeKyJ
https://m.edsoo.ru/ff0d2a6¢
(IIapoCTEePIKHEBBIX ).
9 ATOMHO-MOJIEKYIISIPHOE YUECHUE A bubnmorera [TOK
- TOMHO-MOJIEKYJIIPHOE YUEHHE.
yAp ya yaAp ya https://m.edsoo.ru/ff0d2d50
Xumunyeckas popmyina. BaneHTHOCTD
3aKOH NOCTOSHCTBA COCTaBa BEILECTB.
aTOMOB XUMHYECKUX SJIEMEHTOB. bu6mmoreka [JOK
10 Xumuyeckasi hopmyna. BaneHTHOCTh aTOMOB
3aKOH NOCTOSHCTBA COCTaBa https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DIIEMEHTOB
BEILIECTB.
OTHoOcHUTENLHAsA aTOMHAas Macca.
OTHocUTeNbHAs aTOMHAs Macca. bu6mmoreka [IOK
11 OTtHOocHTENbHAS. MOJIEKYJISIPHAS
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
Macca.
2 MaccoBas oIt XUMHUYECKOT0 DJIEMEHTA B MaccoBast 1oJIsI XUMHYECKOTO bu6mmoreka [IOK
COCIMHCHUHN 3JIECMEHTA B COCAUHCHUMU. https://m.edsoo.ru/ff0d350c
KommyectBo BemecTtBa. Monb.
Monsipuast macca. B3anmocss3b
KOJIMYECTBA, MAaCChI U YHCIa
13 KonugecTtBo BemectBa. Moinbs. MosnsipHas ’ bubnmoreka [JOK
CTPYKTYPHBIX €IUHHUI] BEIECTBA.
wacca PYKTYP https://m.edsoo.ru/ff0d5230
Pacuérel mo hopMynaM XMMHYECKHX
coenuaeHuii. Habmonenne o6pasion
BEIECTB KOJIUYECTBOM 1 MOJIb.
dusnueckre U XUMHUUECKHUE SIBIEHUS.
14 Dusnyeckre 1 XUMUUECKHE SIBIICHUSL. HaGmonenue ¢usnueckux bu6mmoreka [JOK

XuMuyecKas peakius

(TutaBIIeHHME BOCKA, TasTHUE JIBJIA,
pacTupaHue caxapa B CTyIKe,

https://m.edsoo.ru/ff0d37fa




KHUIIEHUE U KOHJICHCALlUs BOJbl) U
XUMHUYECKUX (TOpPEHUE CBEUH,
MPOKAIMBAHUE METHON MPOBOJIOKH,
B3alMO/JICIICTBUE M€JIa C KUCIOTOM)

SIBJICHUH.
15 [Ipu3Haku U ycaoBusl NPOTEKaHUs XuUMHUYECKas peakuus U €€ NPU3HaKH. bubnmoreka [JOK
XUMUYECKUX peaKUuid https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs1 MacChl BEIIECTB.
XYUMHYECKUE YPABHEHHUSL.
16 3aKOH COXpaHEHMsI MACChl BEILIECTB. Habmronenue u onmcanue bubnuoreka [IOK
XHWMHUYECKUE YPABHEHUS pe3yAbTaTOB NMPOBEAEHU OIIBITA, https://m.edsoo.ru/ff0d3b88
WJUTFOCTPHUPYIOIIETO 3aKOH
COXpaHEHHUs MacCCHI.
Pacué€rsl mo xumuueckum
BrrunciieHus KoaudecTBa, MacChl BEIIECTBA bu6mmoreka [JOK
17 . YpPaBHEHUSM.
[10 YPAaBHEHUSAM XUMHUYECKUX pEaKLINi https://m.edsoo.ru/ff0d5708
Knaccudukanms xumMuaecknx
peakiuii (CoequHeHus, pa3IoKeHUs,
3amenieHus, oomena). Habmonenue
. Y OTIMCaHUE TTPU3HAKOB MPOTEKAHMS
Knaccudukanmst XaMUYeCKUX peaKiinii .
XUMUYECKUX peakiuii (pa3inoxeHue bubnuorexa [JOK
18 (coenMHEHUs, PA3I0KEHUS, 3aMEIICHHS, . .
6 ) caxapa, B3aUMOJIECHCTBUE CEPHOU https://m.edsoo.ru/ff0d3f34
obmeHa
KHCIIOTHI C XJIOPUJIOM Oapws,
pasznoxxenue ruapoxkcuaa meau (I1)
MU HAarpEeBaHUH, B3aUMOJCIICTBUE
xKenesa ¢ pactBopom conu meau (I1).
M. B. JIoMOHOCOB — y4€HBIN-
but6mmoreka [IOK
19 sHIMKIONeaucT. O000IIeHe 3aKOH COXpaHEHHUs MaCChl BELIECTB.

CUCTeEMaTHU3anus 3HaHUN

https://m.edsoo.ru/ff0d40c4




20

21

22

23

24

25

26

Kontponbnas padora Nel mo teme
«BermiecTBa U XUMUYECKUE PEAKIIUI

BOS,I[yX — cMech ra3oB. CocTaB BO3ayXa.

KHCJ’IOpOI{ — DJIEMCHT U IIPOCTOEC BCUICCTBO.

O30H

Ou3nyecKkue 1 XUMUIECKHE CBONCTBA
KHUCTIOpo/ia (peakluy OKUCIICHUS, TOPEHHUE).
[TonsiTre 06 oxcuaax

Crioco0bI nostyyeHust KUCI0poa B
71a00paTOpPUU U IPOMBILIIEHHOCTH.
[Ipumenenne kucnopoaa

TennoBoii 3¢ ekt XuMuIeckoil peakiuu,
MIOHATHE O TEPMOXUMHUYECKOM YPAaBHEHHH,
9K30- U SHJOTEPMUUYECKHUX PEAKLIHIX

TornmuBo (HepTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro
MPEIOTBPALICHUS

[IpaxkTuueckas padora Ne 3 o reme
«[lomyuenue u cobnpanue KUCIOPOAa,
M3y4EHHUE €r0 CBOMCTBY

Knaccudukanus XuMHUECKUX
peakiuii (CoeuHeHus, pa3IoKeHuUs,
3aMeleHus, 0OMEHa).

Bo3nyx — cmech razos. CocTaB
Bo3ayxa. Kucinopom — ayieMeHT u
npoctoe BemecTBo. O30H —
IUIOTPOITHAS MOTU(DUKAIIHS
KHUCJIOPO/Ia.

Haxoxnenue kuciopona B mpupo/ie,
¢busnvecKre 1 XUMHYECKHE CBOMCTBA
(peakuuu roperusi). OKCUIBI.
[IpumeHeHue kucnopoa.
CrniocoOslI MoTy4eHus KHCI0poia B
71a00paTOPUU U MPOMBIIUIEHHOCTH.
KpyroBopot kuciopoaa B mpupoze.
TennoBoit 3¢ ekt xumMuueckoit
peakiuu, TepMOXUMHUYECKHE
ypaBHEHHUSI, YK30- U
SHIOTEPMHUYECKHE PEAKIIHH.

TornnuBo: yrosis U MeTaH.
3arpsi3HeHUE BO3yXa, yCUJICHUE
napHUKOBOTo 3¢ dekTa, pa3pylieHne
030HOBOTO CIIOS.

KauectBennoe ompeneneHue
coJiepKaHusl KHCIIOPOJa B BO3/IyXe,
MoJiydeHue, coonpanue,
pacro3HaBaHUE U U3YYECHHE CBOWCTB
KHCJIOPO/1a, HAOII0ACHUE
B3aHUMOJICHCTBHUS BEILECTB C

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4790

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2




Bomopoa — 35meMeHT 1 MpocToe BEIEeCTBO.

KHCJIOPOZOM H YCIIOBHUS
BO3HUKHOBCHUSA U NPCKPALLICHHUA
ropenus (moxapa).

BOI[OpO,I[ — OJIEMCHT U IIPOCTOC

bu6mmoreka [JOK

27 BeliecTBO. Haxoxaenue Bojiopoia B
Haxoxnenue B mpupoie = a AOPOA https://m.edsoo.ru/ff0d4dd0
MIpUpPO/IE.
73 DusnyecKue U XUMUYECKHE CBOMCTBA DuU3NUECKUE U XUMHYECKUE bubmnoreka LIOK
Bojiopoja. [I[puMenenne Bojiopoaa CBOMCTBA, IPUMEHECHHUE. https://m.edsoo.ru/ff0d4dd0
KucnoTe! u comnu. bu6mmoreka [IOK
29 [TonsiTHe 0 KUCHOTaX U COMSX
https://m.edsoo.ru/ff0d50d2
CniocoObI moy4eHus BOAOPOia B bubmuorexa [JOK
30 Crioco06bl TOJIy4EeHHS BOJAOPO/IA.
nabopaTopuu v AOPOA https://m.edsoo.ru/ff0d4dd0
[Tonyuenue , cobupanue,
acro3HaBaHUE U U3YUYECHHE CBOMCTB
[TpakTryeckas pabora Ne 4 o Teme P i
31 «ITonyuenne u coOrpaHue BogOpoOIa BO10pOza (roperne), bubmmorexa [TOK
i N p poaa, B3aUMOJICHCTBHE BOAOPO/IA C https://m.edsoo.ru/ff0d4£42
W3y4YEHUE €r0 CBONCTBY»
okcuaoM menu (I1) (BozmoxHO
HCIIOIb30BaHNUE BHICOMATEPHAIIOB).
bu6mmoreka [JOK
32 Momnspasiii 00bEM ra3oB. 3akoH ABOTapo Mossipabiii 00bEM Ta30B.
p P P https://m.edsoo.ru/ff0d542e
Brruncnenus 00pEMa, KOJIMYECTBa BEIIeCTBa .
Pacu€rel mo XMMUYECKUM ypaBHEHHSIM.  bubnuoreka [JOK
33 rasa o ero u3B€CTHOMY KOJIUYECTBY
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA UK 00BEMY
Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO .
34 CAKIIH HA OCHOBE 3aKOHA OGBEMHBIX Pacu€rbl o xumMuueckuM ypaBHeHUsIM.  bubmnuoreka [JOK
P y https://m.edsoo.ru/ff0d5708
OTHOILLIEHU! Ta30B
. ®du3nyecKue CBOKMCTBA BOIBI. but6mmoreka [IOK
35 Dusnueckue 1 XUMUUECKHUE CBOIICTBA BOJbI

XMUMHUYECKHE CBOMCTBA BOEI.

https://m.edsoo.ru/ff0d587a




36

37

38

39

CocraB ocHoBauuii. [Toustre 00
WHJUKAaTOpax

Bopna xak pactBoputens. HacbllieHHbie 1
HEHACBILIEHHbIE pacTBOPbI. MaccoBas 1014
BEIIIECTBA B PaCTBOPE

[TpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHHE PACTBOPOB C ONPEACIEHHON
MacCOBOH J0JI€N PACTBOPEHHOIO BELLIECTBA»

KonTposasnas padora Ne2 no teme
«Kucnopoa. Bogopoxn. Boga»

OcHoBaunus. HaOmronenue
W3MEHEHUS OKPAaCKHU UHJIMKATOPOB B
pacTBOpax MIETOYEH.

Bona kak pactBoputens. PacTBopbl.
HaceplieHHble 1 HEHACHIIICHHBIE
pacTtBOpbl. PacTBOPUMOCTD BEIIECTB B
BoJie. MaccoBasi 10151 BEILIECTBA B
pactBope. Ponb pacTBopoB B npupojie
U B KU3HM uenoBeka. Kpyrosopor
BOJIbI B IIPUPOJIE. 3arps3HEHHE
NpUPOAHBIX BoA. OXpaHa U 04HCTKa
MPUPOJHBIX BO/I.

UccnenoBanme ocobeHHOCTEH

pacTBOPEHMS BEIIECTB C PA3IMYHON

pacTBOPUMOCTb.

[IpuroroBnenue pacTBOpPOB C
ONpeACIEHHON MacCOBOU J10EN
pacTBOPEHHOTO BEIIECTBA.
Oxcunpl. Kuciotse! u coiu.
OcHoBanus. MaccoBas 1051st
BEILIECTBA B pacTBOPE.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5eba

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d6342

40

41

Oxkcupsl: cocTaB, KacCupUKaIUs,
HOMEHKJIaTypa

[Tonydyenune u XuMHYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX 1 aM(l)OTepHLIX

Oxkcuapl. Knaccuduxarust OKCHIO0B:
coyieoOpasyroire (OCHOBHEIE,
KHCIIOTHBIE, aM(DOTEpHBIE) U
HeconeoOpa3zyromue. O3HaKOMJICHHE
¢ o0pa3iamMu OKCUIOB U OMHCAHUE UX
CBOMCTB.

Howmenxkiarypa okcuios.
dusnueckue U XUMUYSCKHUE CBOMCTBA

but6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d664e




42

OKCHJ0B

OcHoBaHus: cOCTaB, Kinaccupuxams,
HOMEHKJIaTypa

OKCHIOB. HOJ'IyLIGHI/IC OKCHJIOB.

OcnoBanust. Knaccugukarus
OCHOBaHU: MET0UU U
HEPacTBOPUMbIE OCHOBAHUSI.
Howmenkinarypa ocHOBaHHUiA.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

43

44

[TomydyeHnue 1 XUMHYECKHUE CBOMCTBA
OCHOBaHUI

Kucnotsl: coctas, knaccupukanus,
HOMEHKJIaTypa

Knaccudukanus HeopraHmuecKux
COETMHEHU.

Du3nyecKkue U XMUMUYECKHE
cBolcTBa OCHOBaHMil. [Tonyuenne
ocHoBaHuil. [Tomyuenne
HEPACTBOPUMBIX OCHOBAHMM.
HccnenoBanue peakuuii
HEUTpaIU3aLiH.

Kucnotsl. Knaccuduxarnms
kucinoT. HomenknaTypa KHCIOoT.

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

45

46

HonyquI/Ie U XMMHYECKHE CBOMCTBA KUCIOT

Counu (cpenHue): HOMEHKIIATypa, CIIOCOObI
MOJIy4YEHHUs, XUMHUUECKUE CBOMCTBA

®uU3NYECKUE U XUMUYECKUE CBOMCTBA
KHUCJIOT. Pl akTUBHOCTH METAJIIOB
H. H. bekerosa. [lonydyeHne KUCor.
Habmronienne u3MeHEHHs OKpacKu
WHJIMKAaTOPOB B PACTBOPAX KUCIOT.
N3yuenue B3auMOIEHCTBUSA OKCUIA
menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJUIaMHU.
Comu. Homenknarypa coneil.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA

couseil. [Tomyuenue comnen.
BriTecHenue oaHoro Metajuia
JPYTUM U3 pacTBOpPA COJIU.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

but6mmorexa [IOK
https://m.edsoo.ru/00ad9474

47

[TpakTuueckas padora Ne 6. Pemenne

Pemenue SKCHCPUMCHTAIIbHBIX 3a1a4

bu6mmoreka [IOK




SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COEIUHEHUI»

I'eneTnueckas cBI3b MEXKIY KiiaccaMu

o TeMe «BaxHelmue Kiacchl
HEOPraHWYECKUX COEAUHEHUIN.

I'enetnueckas cBA3b MCXKIY KilacCcaMu
HCOPraHN4€CKUX COCI[I/IHCHI/Iﬁ.

https://m.edsoo.ru/00ad9b7c

bubmuoreka [JOK

48 . UccnepoBanue o6pas3ion
HEOPraHUYECKUX COECIUHEHUMN p https://m.edsoo.ru/00ad9a50
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX
KJIaCCOB.
Oxcunpl. Kuciotsr u conm.
. OcHoBaHus. ['eHeTnueckas cBs3b bubnnoreka [JOK
49 O06o001IeHre U CUCTEMAaTU3aIis 3HAHHUH
MEXAY KJIaCCaMU HEOPTraHUYECKUX https://m.edsoo.ru/00ad9cb2
COCTMHEHU.
Oxcuapl. Kuciotsr u conm.
Kontponbnas pabota Ne3 o teme
| OcHoBanus. ['eHeTndeckas CBs3b bubmuoreka [JOK
50 OcHOBHBIE KJIacChl HEOPTAaHUYECKUX
o MEXKIy KJIacCaMH HeOpraHMYECKHUX https://m.edsoo.ru/00ad9e1a
COCIMHEeHU I .
COEJIMHEHU.
[TepBbie MOMBITKY KIacCUPUKAITIT
XHMHYECKUX dJIeMeHTOB. [loHsATHE O
[TepBbie MOMBITKY KIACCH(PUKAITUU
IPYIIAax CXOAHBIX JJIEMEHTOB bubnnorexa [JOK
51 XUMUYECKUX AneMeHTOB. [loHATHe 0 rpynmnax
(1IeTTOYHbBIE U MIETOYHO3EMETbHBIC https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
METaJUIbl, TaJIOT€Hbl, THEPTHBIE
rasbl).
IIepronrueckuii 3aK0H.
[lepuoanueckas cucrema
Ilepuonnueckuii 3akoH u Ilepuoanueckas XUMUYECKUX dieMeHToB /1. 1.
bu6mmoreka [JOK
52 crucTeMa XMMHU4Yeckux anemeHToB [1. M. MenneneeBa. KopotkonepuoaHnas u

Menneneesa

JUTMHHOTIEpUOIHAsT (hOPMBI
[Tepronnueckoit cCuCTEMBI
XUMHYECKUX dj1eMeHToB /I, 1.

https://m.edsoo.ru/00adaS52c




Menneneena.

IIepuoas! ¥ rpynmsl.
DU3NYECKUN CMBICI TOPSIAKOBOTO

bu6mmoreka [JOK

53 IlIepuoapl, rpynnbl, TOATP YL
P > TPYIEL byl HOMepa, HOMEPOB TIEPUO/Ia M TPYIIIIbI https://m.edsoo.ru/00ada52¢
3JE€MEHTA.
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. Ctpoenne atomoB. CocTaB aTOMHBIX bubmuoreka [JOK
H3otomnsl siaep. M30Tomsl. https://m.edsoo.ru/00ada342
OnekTpoHbl. CTPOEHUE ANEKTPOHHBIX
CTtpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB 000J104€K aTOMOB MepBbIX 20
. bubnuotexa [JOK
55 snemeHToB lleproanueckoit cucrems /1. 1. XUMUYECKUX HJIEMEHTOB
. https://m.edsoo.ru/00adabbc
MenneneeBa Ilepuonuueckoi cucremsl /1. U.
Menneneena.
XapakTepucTuka XUMHYECKOTrO
3JIEMEHTA MO €ro MOJO0KEHUIO B
[Tepunonnueckoii cucreme /1. U.
XapakTepucTuka XMMHUYECKOT0 3JIEMEHTa 0 MeH ieneena.
56 ero nojoxxeHuto B [lepuoanueckoit cucreme 3 Bubmiorexa LIOK
TO TOJIOKEHUIO B MOJMYECKOM CUCTEM AKOHOMEPHOCTH U3MEHEHUS
p P https://m.edsoo.ru/00ada824
. . MenneneeBa paxnyca aTOMOB XMMUYECKUX
3J€MEHTOB, METAITMYECKUX U
HEMETAJUTMYECKUX CBOMCTB 110
TpYyIIIaM U TIEPUOJIaAM.
3nauenue [leprnoanyeckoro 3akoHa u
3nauenwne [lepuogudeckoro 3akoHa st .
[Teprnoanyueckoil CUCTEMBI XUMHUYECKUX
pa3BUTHS HAyKu U mipakTuku. []. U. bubnmnoreka [JOK
57 . 3JIEMEHTOB JJIs1 Pa3BUTHS HAYKU U
MenneneeB — y4EHBIN, IEAATOT U . https://m.edsoo.ru/00ada96e
npaktuku. J[. 1. Mennenees — yu€HbIi
TpaKIaHUH
Y TPaKJaHUH.
. Oxkcuapl. KucnoTsl u conu.
Peseprubrit ypok. O6001eH1E U
N . OcHoBanus. ['eHeTH4ecKas CBSI3b bubmuorexa [JOK
58 cucreMaTHu3anus 3HaHui / Beepoccuiickas

poBepoyHas pabora

MEXy KTacCaMH HEOPTaHUYECKUX
COCTMHEHU.

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




Kontposbnas padora Ne4 o reme «CtpoeHue

N3yuenue oOpasloB BEIIEeCTB
METaJUIOB ¥ HEMETAIJIOB,

bu6mmoreka [JOK

59 aToma. XUMHUYecKas CBsI3b» / Beepoccuiickas
p B3aMMOJEUCTBUE THAPOKCHUIA [INHKA https://m.edsoo.ru/00adb486
npoBepouHas pabora .
C pacTBOpaMH KHUCJIOT U IIEJTOYEH.
60 DJIEKTPOOTPULIATEIILHOCTh aTOMOB DIIEKTPOOTPULIATEIIHLHOCTh bubnunoreka [HOK
XUMHUYECKHUX DIJIEMEHTOB XUMHYECKUX BJIEMEHTOB. https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 NonHas xumuyeckas CBs3b HMonHas cBs3b.
https://m.edsoo.ru/00adac34
Xumuueckas cBsi3b. KoBajieHTHas bubnuorexa [JOK
62 KoBanenTHas noJyisipHasi XuMrU4YecKas CBsI3b
MOJISIPHAs CBS3b. https://m.edsoo.ru/00adaab8
Xumuueckas cBsi3b. KoBaieHTHas bu6mmoreka [IOK
63 KoBanenTHast HenossipHasi XUMHUYECKasi CBSA3b
HEIIOIApHAs CBA3b https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
64 CTeneHb OKUCTICHUS CteneHb OKUCIICHUS.
https://m.edsoo.ru/00adae28
OKHUCITUTENTHHO - BOCCTAaHOBUTEIILHBIC
peakuuu. [Ipoueccrel okucineHus u
BOCCTaHOBJICHUSI.
HpOBeI[eHI/Ie OIIBITOB, Bubnuoreka I_[OK
65 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKITUH
WUTIOCTPUPYIOIIUX IPUMEPEI https://m.edsoo.ru/00adb076
OKHCIIATEIIbHO-BOCCTAHOBUTEIBLHBIX
peakiuii (ropeHue, peakimu
Pa3oKeHus, COCAMHEHUS).
bu6mmoreka [JOK
66 OKHUCITUTENN U BOCCTAaHOBUTEIH OKUCIUTENN 1 BOCCTAHOBUTEIIH.
https://m.edsoo.ru/00adb076
. Oxcuapl. Kuciotsl u conu.
PesepBHrlit ypok. O600IICHHE U
. OcHoBanusl. ['eneTnueckas cBs3b bubnnoreka [JOK
67 cucreMaTtu3alus 3HaHui no teme «CTpoeHue
MEXIY KJIacCaMU HEOPTraHUYECKUX https://m.edsoo.ru/00ad9cb2
aToMa. XMHYECKas CBI3b» .
COCIMHEHMIA.
68 PesepBuelit ypok. O6001ICHHE U Krnaccudukanus XuMrHuecKux bubnmoreka [JOK




CHCTeMaTH3alus 3HaHUH peakuuil (CoeIMHEHNs, Pa3I0KEHUS, https://m.edsoo.ru/ff0d61c6

3aMeIeHus, 0OMEHA).
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME



9 KUIIACC

Coaepixanue ypoka DJIEeKTPOHHbIE

uu(ppoBbIe
Nen/m Tema ypoka bp

oOpa3oBaTesibHbIE
pecypcsl

[Iepnoanueckuii 3aK0H.

[Iepnoanueckuit 3akoH. Ilepuonnueckas [Iepnonnueckas cucrema

bubmuoreka [JOK

crucTemMa XuMudeckux annemeHToB /1. U.
Mennenecena

XUMHNYCCKHUX 3JICMCHTOB
. . MeHnneneena.
CrpoeHue aTOMOB.

https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYCCKUX BJICMCHTOB IMEPBBIX TpéX
TIEPHOIOB

Knaccudukanmst 1 HOMeHKIIaTypa
HEOPraHWYECKUX BEIIECTB

3aKOHOMEPHOCTHU B
H3MEHECHHUH CBOWCTB
XUMHUYECKHUX  DIIEMEHTOB

IIEPBBIX TPEX MEPHUOOB,

KaJiys, KaJIbIIU S Hu Hnx
COEIUHEHUN B
COOTBCTCTBUU C

IIOJIO)KEHUEM DJIEMEHTOB B
Ilepuonuueckoir cucreme
" CTPOCHUEM UX aTOMOB.

Knaccudukanus u
HOMEHKJIaTypa

HEOPraHWYECKUX BEIIECTB.
XuMHuecKkne CBOMCTBA
BEIISCTB, OTHOCSIIUXCA K

Pa3sIMIHBIM KJlaccaM
HEOPraHUYECKUX
COCIUHCHUMH,
TCHETHUYECCKas CBs3b

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

bu6mmorexa [IOK
https://m.edsoo.ru/00adb7e2




Buapl XuMHU4eCcKOU CBI3U U THIIBI
KPUCTAJUIMYECKUX PELIETOK

HCOPraHN4€CKUX BCIICCTB.

CtpoeHue BelecTBa: BUbI
XHMHYECKOU CBSI3H. THIIBI
KPUCTAJUTUYECKUX
PELIETOK, 3aBHCUMOCTD
CBOMCTB BeIlecTBa OT THUIIA
KPUCTAJUIMYECKOU
peETKN 51
XUMHYECKON
O3HaKoOMIJICHHE
MOJEIISIMHA
KPUCTAJUTUYECKUX
PELIETOK HEOPraHUYECKUX

BHA
CBSI3U.

BEIIECTB — METAUIOB U
HemeTalioB (rpaduta u
anmasa), CJIOYKHBIX
BEIIIECTB (x;mopuia
HaTpUs).

bubmuorexa [JOK
https://m.edsoo.ru/00adbac6

KonTponbnas pabota Nel o teme
«[ToBTOpEHUE U yriaydaeHue 3HaHui
OCHOBHBIX Pa3ZeiioB Kypca 8 Kiacca»

Knaccudukanuss XMMHUYECKUX PEAKIIHA 10
Pa3IMYHBIM MPU3HAKAM

CrtpoeHue aTOMOB.
Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIIECTB.
Knaccudukanus
XUMHYECKHUX PEaKIUi Mo
Pa3IMYHBIM MPU3HAKAM.

Knaccudukanus
XUMHYECKUX peaklIuid To
Pa3IUIHBIM MpU3HAKaM
(mo 4mcay W COCTaBy

bu6nmoreka [JOK
https://m.edsoo.ru/00adbcb0




Yy4acTBYIOUIMX B PEAKLUU
BEIIECTB, IO TEIJIOBOMY
pdeKxTy, Mo H3MEHEHUIO
cTeneHen OKHCIICHUS
XUMHUYECKHX  3JIEMEHTOB,
o  o0patuMocTH, IO
YYacTUIO  KaTajau3aropa).
DK30- ¥ 3HAOTEpPMHUYECKUE
peaxiuu,
TEPMOXUMHYECKUE
ypaBHEHHS.

ITonsaTue o CKOpPOCTH XUMHUYECKON PpCaKknuu.

IToHsiTHE O TOMOT€HHBIX U reTCPOrcHHbIX
peaKknusax

[TonsTHe 0 ckOpOCTH
XMMHYECKON PEaKIUU.
[TonsiTre 06 0OpaTUMBIX
Y HEOOPaTUMBIX
XUMUYECKUX PEAKIUIX.
[ToHsiTHE O TOMOTE€HHBIX
U TETEPOreHHBIX
peakuusx. [lonarue o
karanuse. Mccnenosanue
3aBHCHUMOCTH CKOPOCTHU
XMMHYECKON PEaKIuu OT
BO3JEHUCTBUS PA3IMYHBIX
(hakTopoB.

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

ITousTHE 0 XUMHUUECKOM PaBHOBCCHHU.
(DaKTOpBI, BJIMAIOIIHUEC HA CKOPOCTh
XUMHYECKOMN PCaKun U MMOJIOKCHUC
XUMHYCCKOI'0 paBHOBCCHUS

[loHaTHE O XMMHYECKOM
paBHOBECHH. dakTopsl,
BIMAIONIME HA CKOpPOCTh
XUMUYECKOM peakuuu |
IIOJIOKEHUE XHMHYECKOIO
PaBHOBECHS.

bu6mmorexa [IOK
https://m.edsoo.ru/00adc28c




OKHUCIINTEIFHO-BOCCTAHOBHUTEIIbHEIC
pe€aKuuu

OKuCIUTENBHO-
BOCCTAaHOBUTEJIbHbBIE
peakuuu, dJIEKTPOHHBIN
0aslaHC OKHCIUTENIBHO-
BOCCTaHOBUTEIHHOU
peakuuu. CocTaBiaeHuE
YpaBHEHUH
OKHUCJIUTEIHHO--
BOCCTaHOBUTEIbHBIX
peaKkuuii ¢
HCII0JIb30BAHUEM METO/a
ANEKTPOHHOTO OanaHca.
[IpoBeneHue OMBITOB,
WJUTIOCTPUPYIOLIUX
MIPUMEPBI OKUCITUTENBHO-
BOCCTaHOBUTEIBbHBIX
peakuuii (ropeHue,
peaxkuuu pas3ioKeHus,
COCTMHECHMUS).

bu6mmoreka [IOK
https://m.edsoo.ru/0O0adcade

Teopus 3MeKTPOTUTHUECKOMN TUCCOIMALINU.
CunpHble U cliabble IEKTPOIUTHI

Teopus
BJIEKTPOJIUTHYECKON
JIACCOIHAIINH.
ONEeKTPOIUTHI u
HE3JIEKTPOoIUThl. KaTnoHsl,
aHMOHBI. MexaHn3M
JUCCOIMAIINA BEIIECTB C
pa3IUYHBIMU BHJIAMU
XUMHYECKOU CBSI3H.
Crermnexs JVICCOITHAIINH.
CuibHbIe n cia0ble
3JEKTPOJIUTHI.

bu6mmorexa [IOK
https://m.edsoo.ru/00adcd68




Hccnenosanue

3JEKTPONPOBOJHOCTH
pacTBOpOB BEIIIECTB,
mporecca  AUCCOIHMAIHN
KHCJIOT, IIeJIouell U colieit
(BO3MOXKHO
HCTIOJIb30BaHHE BHJICO
MaTepHuasoB).

Peaknuu monHoro oomena.

Vcenosus MPOTEKAHUS
€aKI[Mii MOHHOro oOMeHa
11 HonHrle ypaBHEHUS pEAKIIUNA ; & , | Bubmiorexa [IOK
MOJHBIE W COKpaIlEHHBIE
P P P hitps://m.edso0.ru/00add448
HOHHBIE ypaBHEHUS
peakuuii. KadecTBeHHbIE
peaKIu Ha UOHBI.
CBo¥iCcTBa KUCIIOT,
XUMHUYECKHEe CBOMCTBA KMCIOT U OCHOBAHUM OCHOBaHUI B CBETE
12 B CBETE MPECTAaBICHUN 00 MpeACTaBIEHNUI 00 bubmmorera [TOK
p ! p § hitps:/m.eds0o.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI 3IEKTPOJIUTUYECKON
JIUCCOIUAIIAH.
. . CBoiicTBa coiel B CBETE
XUMHYECKHE CBOMCTBA COJIEH B CBETE .
. . MIpe/ICTaBICHUH 00 bu6mmorexa [IOK
13 MPEJICTABICHUIA 00 AIEKTPOIUTUYECKON .
DJIEKTPOITUTUYECKON https://m.edsoo.ru/00add8b2
IUCCOLIUAINU
UCCOLUAIIIH.
. [TonsiTue o runponuse bu6mmorexa [IOK
14 [TonsTHE O TUIpONH3E CONEN .
CoJIeH. https://m.edsoo.ru/00add9d4
KauecTBennsie peakinu Ha
. HoHbL. Pemenne bu6mmoreka [IOK
15 O0001IeHNe U cUCTEMAaTU3ALNS 3HAHUI

OKCIICPUMCHTAJIBHBIX
3aaad.

https://m.edsoo.ru/00addd12




[TpakTuueckas padora Ne 1. «Pemienue
SKCIIEPUMEHTAIIBHBIX 3a7au»

16

[IpoBeneHue ONbITOB,
WJUTIOCTPUPYIOITIX
MIPU3HAKU TIPOTEKAHUS
peakuuii HFOHHOTo OOMeHa
(oOpa3oBaHue ocajka,
BBIJICTICHUE Ta3a,
o0Opa3oBaHKEe BOIBI).
PacniosnaBanue
HEOPraHMYECKUX BEIIECTB
C TIOMOIIBIO Ka4eCTBEHHBIX
peaKuuii Ha HOHBI

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

KonTponbnas padora Ne2 no teme
17 «ONEKTPOINTUYECKAS TUCCOLHALIMSL.
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»

OKHCIUTEIHLHO-
BOCCTaHOBUTEJILHBIE
peakuuu. Peakuuun
HOHHOT'0 OOMeHa.

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

OO01mast XxapakTepUCTHKA FaJIOreHOB.
XVMHYECKHE CBOWCTBA HA IPUMEPE XJI0pa

OO1m1ast xapakTepUCTHKA
rajioreHoB. OcCOOeHHOCTH
CTPOCHUS aTOMOB,
XapaKTepHBIC CTETICHH
okucyenus. CtpoeHue u
¢u3nyeckrue CBOMCTBA
MIPOCTHIX BEIIECTB —
rajJloreHoB. XUMUYECKHe
CBOWCTBA Ha MpuMepe
XJiopa (B3auMOJIeHCTBHE
C MeTaJUIaMHU,
HeMeTallJlaMH,
uiesnioyaMu ). OTbITHI,
OTpakaroIue
¢busnyeckue u

bu6mmorexa [IOK
https://m.edsoo.ru/00addfe2




XUMHYECKHE CBOICTBA
raJIOTeHOB M UX
COEIMHEHUH (BO3MOXKHO
UCTIOJIb30BAHUE
BUJIEOMATEPHUAIIOB),
03HAKOMJICHHUE C
oOpa3amu XJ0pHI0B
(rasmoreHuIoB).

XnopoBogopoa. ComnsiHast
KHCIIOTA, XHMHYCCKUC
CBOWCTBA, MOJIyYCHHE,
npuMeHeHue. M3ydyeHnue
o0OpasioB

XnopoBogopoa. CoJisiHast KUCIO0TA, HEOPraHUYECKUX
19 €CKHE CBOWCTBA, MOJIYYEHUE €IECTB, CBOIC bubmmorexa [TOK
XAMHYECKHE CBOMCTBA, MOJYICHU BEIIIECTB, CBOMCTB
? ya ’ ) https://m.edsoo.ru/00ade 104
MIPUMEHEHUE COJISTHOM KHCJIOTEHI.
[IpoBenenue
Ka4eCTBEHHBIX PEaKIUii
Ha XJIOPUA-UOHBI
Ha0It0/IeHNE TIPU3HAKOB
UX IPOTEKaHUS.
JencTBue XJjopa u
XJIOPOBOJIOPOJA Ha
[IpakTudeckas pabota Ne 2 o Teme OpraHu3M YeJioBeKa.
. . bubmuoreka [JOK
20 «ITonmydeHnne COITHON KACIOTHI, U3YUEHUE Baxueiimue xyopuasl u
. . https://m.edsoo.ru/00ade348
€€ CBOWCTB» ux HaX0XICHUE B
MIpUpPO/IE.
PacuéTtpl mo XuMHUYECKUM bu6mmoreka [JOK
21 Brruncnenus no ypaBHEHUSM XUMHUYECKUX

YPaBHEHUSIM.

https://m.edsoo.ru/00ade488




22

peaxiuii, eciu OJUH U3 pEeareHTOB J1aH B
U30BITKE

OO0mas xapakTepucTruka 3J1eMeHTOB VIA-
y0) 7000131

OO01mas xapakTepucTHKa
31eMeHTOB VIA-rpynmsl.

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

23
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25

AnnoTponHbie MOIU(UKALIUY CEPHI.
HaxoxaeHnue cepbl v €€ COeTUHEHH B
npupojie. XMMHYECKHE CBOICTBA cephbl

CepoBomopoi, CTpoeHue, PU3NIECKHE H
XUMHYECKHE CBOMCTBA

Oxkcuabl cepbl. CepHasi KMCIIOTA,
dbusznyecKrue 1 XUMUYECKHE CBONCTBA,
pUMEHEHNE

OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC
CTEINEHU OKUCIICHUS.
Crpoenue u pusnueckue
CBOMCTBA MIPOCTBIX
BELIECTB — KUCIOPOJIa U
cepbl. AJUIOTPOIIHbIE
MOJU(UKALMH KUCIOPOAa
U cepbl. XUMHUYECKUE
CBOMCTBA CEPBL.
Haxoxnenue cepol u eé
COEIMHEHUI B IpUpo/Ie.
O3HakoMJIeHHE C
oOpasmamu cepbl U e€
COEMHEHUSIMH (BO3MOXKHO
HCIOJIb30BAHUE
BHJICOMATEPHAJIOB).

CepoBonopoJi, CTpOEHHE,
¢busnyeckue u
XUMHUYECKHE CBOWCTBA.

Oxcuppl cepbl Kak
MpeICTaBUTENH
KHCIIOTHBIX OKCHUJIOB.
CepHas Kucnora,
(dbuzmveckue u
XUMHUYECKHE CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6nmoreka [JOK
https://m.edsoo.ru/00ade802

bu6nmoreka [JOK
https://m.edsoo.ru/00adea28
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XUMHYECKUE PEAKIUH, JIEKALIUE B OCHOBE
MPOMBINIJICHHOTO CII0C00a MOJTy4eHUs
CEpPHOM KUCIOThI. XUMUYECKOE 3arpsi3HEHNE
OKpYKaIoIIeH cpelibl COETUHEHUSIMHA CEPbI

(oOmue xKak
IIpeICTaBUTENS Kilacca
KHCJIOT 1
cneuupuyeckue). Conu
CEpPHOM KHUCIIOTHI,
KauecTBEHHAs peaklus
Ha CyJb(aT-HOH.
Habmonenue mpouecca
oOyriaMBaHMs caxapa Mmoj
IEUCTBUEM
KOHILICHTPUPOBAHHOU
CEpPHOM KHUCIJIOTHI,
W3YYCHHE XUMHUYCCKHIX
CBOMCTB pa30aBiIeHHOI
CEpPHOM KHUCIIOTHI,
IIPOBEJICHUE
KaueCTBEHHOW peaKkIuu
Ha cylb(haT-uoH U
HaOII0/ICHUE TTPU3HAKA
€€ MpOoTEKaHus.

XUMUYECKUE pEaKLInH,
JIeKaIUeE B OCHOBE
MIPOMBIIIIJIEHHOTO criocoba
MOJIYYEHUS CEPHOU
KHCIOTHI. [Ipumenenue
CEpPHOM KUCIOTBI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpeibl
COEIMHEHUSIMU CEPBI
(KUCTIOTHBIE JOXK[H,

bu6nmoreka [JOK
https://m.edsoo.ru/00adec8a




3arpsi3HCHUE BO3AyXa U
BOZOEMOB), CITOCOOBI €TI0
[IPEIOTBPALIECHHUS.

Briuucienne MaccoBOM TOJIU BBIXOJa
MPOAYKTA PEaKIUU

27

OO011ast XxapakTepUCTHKA 371eMEHTOB VA-
)3 rpynnsl. A30T, pacipOCTpaHEHHE B
npupoe, Gu3ndeckue 1 XUMHUYECKUe

CBOMCTBA

Pacuérel no xummnyeckum
YPaBHECHUSIM.

OOw1ast xapakTepucTHKa
3JIEMEHTOB V A-IpymIibl.
Oco6eHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE
CTEIIEHU OKUCIICHMUSI.
A30T, pacpocTpaHeHue
B IIpUpoae, pu3nyecKue
U XUMHYECKHE CBONCTBA.
Kpyrosopor a3zora B
npupoae. O3HaKOMJIEHHE
¢ pU3NYECKUMU
CBOMCTBAaMH a30Ta U
€roCOoeTMHEHUMN
(BO3MOKHO
HCIIOJIb30BaHNE
BUJIEOMATEPHAJIOB),
oOpasiamMu a30THBIX
yIoOpeHuit.

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

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

29 AMMI/IaK, €ro (bI/ISI/I‘-IGCKI/IC U XUMHWYCCKHEC
CBOﬁCTBa, MOJIYYCHHUEC U ITPUMCHCHUC

AMMMak, ero
¢buznueckue u
XUMHUYECKHE CBOWCTBA,
MIOJIy4YE€HUE U
npumenenue. Conn
aMMOHHUSI, UX

bu6mmorexa [IOK
https://m.edsoo.ru/00adf004




(dbuznveckue u
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE.
KauectBennas peakuus
Ha MOHBI AMMOHHSI.

[TpakTrueckas padora Ne 3 o Teme
30 «[lony4yeHnue aMMuaka, U3y4eHUe ero
CBOMCTB»

A3oTHas KUCIOTa, e€ pusnueckue u

31

XUMHUYCCKUE CBONCTBA

Hcnons3oBanue HUTPATOB U coJieii aMMOHHUS
30 B Ka4UCCTBC MUHCPAJIbHBIX yI[06peHI/II71.

XUMHYECKOE 3arps3HEHUE OKPYKaIOIIen
Cpenbl COeTMHEHHUSIMU a30Ta

[Tonyuenue , cobupanue,
pacro3HaBaHue U
W3y4YECHUE CBOWCTB
aMMHaKa.

A30THas KUCIOTa, €€
noiyyeHue, GU3NIeCKue u
XUMHYECKHE CBOWCTBA
(oOmue KakK
MpEeACTaBUTENS KJlacca
KHUCJIOT u
cnenuduaeckue).
Bzaumonencraue
KOHIIEHTPUPOBAHHOM
A30THOM KHCIIOTBI C ME/BIO
(BO3MOKHO
HCIIOb30BAHUE
BUJICOMATEPHAIIOB).

Hcnons3zoBanue
HUTPATOB U COJIEU
aMMOHUSI B KQUE€CTBE
MUHEPaJIbHBIX
ynoOpeHuit. XuMuueckoe
3arpsi3sHEHUE
OKpY>KaroIleu cpeibl
COEIMHEHMSIMU a30Ta

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

bu6nmoreka [JOK
https://m.edsoo.ru/00adf306

bu6nmoreka [JOK
https://m.edsoo.ru/00adf518




(KUCTIOTHBIC O,
3arpsiI3HEHUE BO3AyXa,
MOYBHI U BOJIOEMOB).
IIpoBencHue
Ka4eCTBEHHBIX PEaKLUii
Ha MOH aMMOHUS U
HU3y4YECHHUE TPU3HAKOB UX
MPOTEKaHUS.

®docdop. Oxcua pocdopa (V) u pochopnas
33 KHCJIOTa, PU3MUECKUE U XUMUUECKHE
CBOMCTBA, IOJIy4CHHUE

Hcnons3oBanue gochaToB B KauecTBe
34 MHUHEpaJIbHBIX YI0OpeHUA. 3arpsi3HeHue
MIPUPOTHOM cpenbl pochaTamu

docdop, annoTponHbie
Moaudukauu gocdopa,
(dbuzmveckue u
XUMHYECKHE CBOICTBA.
Oxcun docdopa (V) u
(dbocdopHas kuciora,
¢duznueckue u
XUMHUYECKHE CBOICTBA,
MOJTyYCHHUE.
O3HakoMJIeHHE C
dbuznyecKkuMu
cBoiicTBamu (hocopa u
€rocoeMHEHU N
(BO3MOKHO
WCIOJIb30BaHUE
BHJICOMATEPHAIIOB),
oOpasuamu pocPopHbIX
yaoOpeHui.
Hcnonb3oBanue
(docdaToB B kauecTBe
MHUHEPaTbHBIX

bu6mmorekxa [IOK
https://m.edsoo.ru/00adf68a

bu6nmoreka [JOK
https://m.edsoo.ru/00adfc20




ynobpenwuii. [IpoBenenue
Ka4eCTBEHHBIX pEaKLUii
Ha Gocdar HOH H
M3y4YeHUE MPU3HAKOB UX
MPOTEKAHUS.

35

Yrnepon, pacupocTpaHEHHE B IPUPOJIE,
¢duznyeckue 1 XuMUYECKHE CBONCTBA

OO61as xapakTepucTHKa

aneMeHToB [VA-rpynns.

OcoOeHHOCTH CTPOCHUS

aTOMOB, XapaKTepHbIE

CTETIEHU OKUCIICHUSI.

VYrnepon, aJuioTponHbie

Moau(pUKaIUH,

pacnpocTpaHEeHHE B

npupoje, puzndeckue u

XMMHYECKHE CBOMCTBA.

Ancop6buust. Kpyroopor = bubanoreka [JOK
yriiepozaa B IpUpoe. https://m.edsoo.ru/00adfd9c
N3yuenne monenen

KPHUCTAIUTMYECKUX
pEeLIETOK anmasa,
rpaduTa, QpysuiepeHa,
O3HAaKOMJICHHE C
MIPOLIECCOM AACOPOIIHH
PAacCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTIIEM
1 YCTPOHCTBOM
MIPOTUBOTAa3a.

36

Oxkcupel yraepoaa, ux Gpusndeckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTMYECKHE

Oxcuppl yriaepona, ux
(dbuzmveckue u

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe
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HpO6J’ICMBI, CBsI3aHHBIC C OKCUIOM YTJI€poda
av)

VYroapHasg KUcIoTa U €€ coin

[TpakTrueckas padota Ne 4 o reme
"Ilonyuyenune yriaekucioro rasa.
KauectBennast peakuus Ha KapOoHaT-HOH"

XAMUYECKHE CBOMCTBA,
JICHCTBUE Ha KUBEIC
OpTraHHU3MBI, TIOJyYECHUE U
MIPUMCHCHHE.
OKOJIOTUYECKHE
po0OJIeMBbI, CBSI3aHHBIC C
okcuaom yriepoaa (IV),
TUNoTe3a II100aILHOIO
MOTEIJICHHUS KIIMMaTa,
MMapHUKOBBIN () PEKT.

VronwHas KUCIOTa U
e€ conu, ux QU3NYECKHe U
XUMHYECKHE CBOMCTBA,
MOJTyYeHUE U MPUMEHEHHE.
KauecTtBenHnas peakuus Ha
KapOOHAT-MOHBI.
Hcnonb3oBaHue
KapOOHaTOB B OBITY,
MEIUIINHE,
MPOMBILIIIEHHOCTH u
CEIIbCKOM XO35MCTBE.

[Tonyuenue, cobupanue,
pacro3HaBaHue 1
W3y4YECHUE CBOWCTB
YTJIEKUCIIOTO ra3a,
MPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha
KapOOHAT —MOH |
M3y4YEHUE MTPU3HAKOB UX
MPOTEKAHUS.

bu6mmorexa [IOK
https://m.edsoo.ru/00ae006¢c

bu6nmoreka [JOK
https://m.edsoo.ru/00ae027¢e




[TepBoHavaibHBIC TOHATHS 00
OPraHUYEeCKHX BEUIECTBAX KaK O

COEIMHEHUSX yIiepoaa

[TepBonavasibHBIE
MOHATHUSL 00 OpPraHMYECKUX
BEIIECTBAX KaK 0
COEAMHEHUSX  yriepoja
(MeraH, 9TaH, OSTHJIEH,

alleTUJIEH, 3TaHo,
[JIMLIEPUH, YKCyCHast
KHCIIOTA). [Ipupoansie
HMCTOYHUKH

YTII€BOJIOPOIOB (yroup,
NPUPOJHBIN Ta3, HeTh),
MIPOYKThI ux
nepepaboTku (OCH3UH), UX
poJIb B ObITY u
MIPOMBIIIJICHHOCTH.
[lonatue o Guosoruyecku
BaYKHBIX BEIIIECTBAX:
KHUpax, Oenkax, yrieBojax
— W UX pOINU B KHU3HH
yenoBeka. MatepuaibHoe
€IMHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX
COCTMHEHU.

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

40

erMHI/Iﬁ " €10 COCIMHCHUA

Kpemnuuid, ero ¢puzndeckue
1 XUMHYECKHE CBOMCTBA,
MOJTy4YeHHE ¥ IPUMEHEHHE.
CoenuHeHus: KpEMHUS B
npupoae. Obuue
MpesicTaBiIeHUs 00 OKcUIe
kpemuus (IV) u
KPEMHHEBOU KUCIIOTE.

bu6nmoreka [JOK
https://m.edsoo.ru/00ae080a




CuimkaThl, BX
HCII0JIb30BAHUE B OBITY, B
MIPOMBIIIIJICHHOCTH.
Baxneiimue
CTpOUTEIbHBIC
MaTepHasbl: KEpaMUKa,
CTEKJIO, LIEMEHT, OCTOH,
xkene300eToH. [Tpobaemsr
0e30MacHOro
WCIIOJIb30BAHUS
CTPOUTEILHBIX
MaTepuasoB B
MTOBCEIHEBHOM KU3HHU.
O3HakoMJIeHHE C
MPOAYKIIMEN CHIIMKATHOU
MIPOMBIIIIJIEHHOCTH.
IIpoBencnune
KaueCTBEHHBIX PEaKIuii Ha
CWJIMKAT-UOH U U3YYCHUE
MIPU3HAKOB UX
MPOTEKAHUS.

N3ydyenne oOpa3ion
MaTepuaioB (CTEKJIO).

41
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[IpakTuueckas padora Ne 5. Pemenue
HKCIEPUMEHTAJIBHBIX 33/a4 10 TEME
«Baxnelmme HeMeTaIbl U UX
COETUHEHUS

KonTtponsHast padora Ne3 o reme
«Baxueime HeMeTaJUIbI U UX
COEINHEHUI

Pemenue
AKCIEPUMEHTATBHBIX
3aJ1a4 110 TeME
«BaxxkHeinme HeMeTalIbl
1 UX COCTUHEHUS.

bu6nmoreka [JOK
https://m.edsoo.ru/00ae0bf2

XMUMHUYECKHE CBOUCTBA.-
bu6mmoreka [JOK

EMCTAJIIIO
HEMCTAILIOR, 12 https://m.edsoo.ru/00ae0e18

COE€IUHEHUN.
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OO011ast XapaKTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJJIOB. MeTananyecKkas
CBS3b M METAJNINYECKasi KpUCTAUINYECKas
pemérka. Pu3nyecKue CBOMCTBA METAIIIOB

XMMHYECKHE CBOMCTBA METAJIOB.
DNEKTPOXUMUYECKUN P HAIPSHKEHUA
METAJIOB

OO0mue cnocoObI MOTYYEHUST METAJLIOB.
CmnaBel. Berancnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIU OJIUH U3
pEeareHTOB COACPIKHUT MPUMECH

OO6m1as xapakTeprucTruKa
XAMUYCCKHUX DJICMECHTOB
— METAJIJIOB Ha
OCHOBAHHH UX
IIOJIOXKCHUS B
[Tepuonuueckoit cucreme
XHMHYECKHX 3JIEMEHTOB
. . MeHneneea u
CTPOCHUS aTOMOB.
CtpoeHue MeTaJjIoB.
Merannuyueckas CBSI3b U
MeTaJlIn4ecKast
KpUCTaJUTMYeCKas
pemeérka. Puzndeckue
CBOICTBa METAJJIOB.
O3HaKOMIICHHE C
o0pasiaMu MeTaJlioB U
CIUIABOB, UX
buznyecKkuMu
CBOMCTBaMH.

XuUMHYECKHE CBOMCTBA
METaJJIOB.
DNEKTPOXUMUYECKUN P
HaIpsHKEHUH METaJUIOB

O6mue cnocoObt
MOJIy4EHUsI METAIIJIOB.
N3ydyenne oOpa3ioB
MaTepuasioB (CIIaBbI
METaJJIOB).

bubmuorexa [JOK
https://m.edsoo.ru/00ae103e

bu6nmoreka [JOK
https://m.edsoo.ru/00ael156

bu6mmorexa [IOK
https://m.edsoo.ru/00ael 156
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ITonsarue o KOppO31uHU METAJIJIOB

IIenounkie METaLIbI

IlonsTue o
KOppO3uu METAJJIOB,
OCHOBHEIE CIIOCOOBI
3aIIUTBI UX OT KOPPO3HH.
CmnaBel  (CTaJib, YYT'YH,
TIOPATIOMUHUN, OpoH3a) U
WX MPUMEHEHHE B OBITY H
MPOMBIIIIJICHHOCTH.
Nzyuenue pe3yJIbTaToB
KOppO3uu METaJIJIOB
(BO3MOKHO
HCIIOJIb30BaHHE
BH/ICOMATEPHAJIOB).

[{enounsie
METaJUIbl: TOJOKEHHUE B
[Iepnoanueckoit cucreme
XUMHUYECKUX IJIEMEHTOB /.
N. MenneneeBa, cTpoeHue
HUX aTOMOB, HAaXOXKJEHUE B
npuposie. Puznueckue u
XUMHUYECKHUE CBOWCTBA (HA
IpUMepe HATpUsl U KaJus).
HabGmonenue u omucanwue
MPOIIECCOB  OKPAILIMBAHMS
MJIaMEHW WOHAMHU HaTpHs,
KaJIAst (BO3MOKHO
HCIIOb30BAHUE
BUJICOMATEPHAIIOB),
BzanmopeiictBrue BOIBI C
MeTauTaMH (HaTpueM U
KaJIbIIEM) (BO3MOKHO

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1278

bu6mmorexa [IOK
https://m.edsoo.ru/00ae14b2
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OKCI/I[[BI U TUAPOKCHUABI HATPHUA U KaJIUA

[IlenoyHo3eMeNIbHBIC METAIIIBI — KAJIBIIUN U
MarHui

Baxueimme coeqnHeHNs KaJbITHI

HCIIOJIb30BaHUE

BHJIEOMATEPHUAJIOB).
OKCHUIBI M TUAPOKCHUIBI
HATpHUS U KaJusl.
[IpumeHeHne memoYHbIX
METAJIJIOB B UX
COCIUHCHUH.

Illenoyno3eMeIbHBI
€ MeTaJlJIbl MarHui 1
KaJIbIIMi: IOJI0KCHIE B
[Tepuonuueckoit cucreme
XUMHUYECKHUX dJIeMEHTOB /I,
N. Menaeneesa, cTpoeHue
HX aTOMOB, HaXO0XKICHHE B
npupoje. Puznueckue u
XHMUYECKHE CBOMCTBA
Maraus 1 KaJbIHs.
HccnenoBanue npu3HaKkoB
MPOTEKAHUS
KaueCTBEHHBIX PEaKIUi Ha
HOHBI: MarHus, KaJbIus.
Baxkueiinme coequHeHU
KabIusl (OKCHUI,
THJIPOKCHU, COJIH).
N3ydenne ocobeHHoCTEN
B3alMOJIEUCTBHA OKCHIA
KaJIBITUST M HATPUS C
BOJIOM (BO3MOKHO
HCIIOJIb30BaHUE
BHJIEOMATEPHAJIOB).

bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael15e8




HaOmronenne u
OIHMCaHUE TIPOIIECCOB
OKpAITUBaHUs TUIAMEHU
HOHAMH  KaJbLHs
(BO3MOXKHO
HCIIOJIb30BaHHE

BHJICOMATEPHAIIOB).

51

OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUM

duznueckue n
XUMHUYECKHE CBOMCTBA
METaJLJIOB.

52
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KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

[TpakTueckas pabota Ne 6 o reme
"YK€&cTKOCTh BOJIBI U1 METO/IBI €€
ycTpaHEeHUs"

JKécTkocTh BOMIBI U
CTOCO0BI €€ yCTpaHeHusI.

Hccnenosanue CcBONMCTB
JKECTKOH BOJIBI.

bubmuoreka [JOK
https://m.edsoo.ru/00aec1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aeclae8

54

ATIOMUHUN

ATIOMUHWH:
IIOJIOXKCHHUE B
Ilepuonuueckoir cucreme
XUMHUYECKUX IJIEMEHTOB /.
N. MenneneeBa, cTpoeHue
aroMa, HaxOXJICHHE B
npuposie. Puznueckue u
XUMHYECKHE CBOICTBa
AJTFOMHHUS.

bu6mmoreka [JOK
https://m.edsoo.ru/00aeclc64

55

AMpoTepHbIe cBOMCTBA OKCHIA U
TUAPOKCUAA

AmMdoTepHbIe CBOHCTBA
OKCHJA U TUAPOKCHUA
AJIFOMUHUNS.
Uccnenosanune
aM(OTEPHBIX CBONCTB

bu6nmoreka [JOK
https://m.edsoo.ru/00aelc64
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Keneso

TUAPOKCH A aJIIOMUHHUA U
THAPOKCHU A HMHKA.

Kene3o: momoxenne
B [lepnoanyeckou
CHCTEME XMMHYCCKUX
anemeHToB /l. U.
MenpeneeBa, CTpoeHUE
aToMa, HaxO0KIECHHE B
npupoje. Puznyeckue u
XUMHYECKHE CBOMCTBA
keinesa. McciaenoBanue
rporiecca ropeHus JKeles3a
B KUCJIOpO/i€ (BO3MOXKHO
HCII0JIb30BaHUE
BUJICOMATEPHAIIOB).

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1d86

57

Oxkcupl, THAPOKCUIB U conn xkene3a (1) u
xenesa (111)

OKCI/II[I)I, FI/II[I)OKCI/II[I)I nu
comu >xenesa (1) u

xenesa (I1I), ux cocras,
CBOICTBa U MOJTy4YEHUE.

bu6mmorexa [IOK
https://m.edsoo.ru/00ae35e6
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O00011eHNe U CUCTEMAaTU3ALNS 3HAHUH

[TpakTuueckast paborta Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
«Baxuelme MeTayuIbl U KX COSIUHEHUS

XHUMHUYECKHE CBOWMCTBA
METaJIJIOB.

HUccnenosanue
MPU3HAKOB  TPOTEKAHUS
KaueCTBEHHBIX PEaKIui Ha
WOHBI: MAarHus, KaJbIHs,
ATIOMHUHHUS, [IMHKA, JKele3a
(II) u xeneza (III), memu
1), pemienue
AKCIIEPUMEHTAIBLHBIX
3amaqy 1o TeMe

bu6nmoreka [JOK
https://m.edsoo.ru/00ae3de8
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61

62

63

64

Brrunciienus mo ypaBHEHHSIM XUMHUYECKUX
peaKIuid, €ClIi OJUH U3 PEarcHTOB J1aH B
U30BITKE WITU COJEPIKUT MPUMECH.
Brraucienns MaccoBOM JIOJIM BEIXOa
MPOAYKTA PEaKIuu

OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUM

Kontponbnas pabota Ne4 o reme
«BaxkHelme MeTamibl U UX COSIUHEHUS

BemectBa n MaTcpHraJibl B IMOBCEOHEBHOM
JKHM3HHU 4YCJIOBCKA

XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH
cpenbl

«Baxuelnme Mmertamibl U
UX COEOUHEHUS).

Pacuérel no xummuyeckum
YPaBHECHUSIM.

PacuéTel Mo XuMH4YecKum
YPaBHECHUSIM.

XUMHUUECKUE CBOIICTBA
METAILIOB U UX
COCTMHEHU.

BemecTBa n
MaTepuaisl B
MOBCETHEBHOMN KU3HU
yesoBeka. be3omnacHoe
HCIIOJIb30BAHUE BEIIECTB U
XUMHYECKHUX PEAKIH B
osITy. [lepBast momorp
MIPU XUMUYECKHX 05KOTrax
n oTpaBiieHUsX. M3yuenne
00pa31oB MaTepuaIoB
(monuMepHbIe
MaTepuabl).

XHUMHUECKOE
3arpsI3HEHUE OKPYKAKOIIEH
Cpenbl (npenenpHas
JOIIYCTHMAasI
KOHOCHTpalHA
nanee — [11K).

BCIIECTB,

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1750

bu6nmoreka [JOK
https://m.edsoo.ru/00ae3£50

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270




65 Ponb XuMHM B pEIICHUH SKOJIOTHYECKHUX Posnb xumum B penieHun bu6mmoreka [JOK
npobisiem IKOJIOTHYECKUX MpodaeM.  https://m.edsoo.ru/00ae4270
. XUMHYECKHE CBOMCTBA
PesepBHblit ypok. O60011€HNE U bubnmoreka [JOK
66 N HEMETAJUIOB U UX
cCHUCTeMaTHu3aus 3HaHUM . https://m.edsoo.ru/00ae0dOa
COEIMHEHUH.
. XUMHYECKUE CBOMCTRA
67 PesepBHeiit ypok. O600ICHHE U bubmuoreka [JOK
. METAJLIOB U UX
cHUCTeMaTHu3anus 3HaHUuM . https://m.edsoo.ru/00adb33c
COeIMHEHUH.
Pemenne
. IKCIEPUMEHTAILHBIX
PesepsHblit ypok. O60011ieHNEe 1 P bubnuoreka [IOK
68 3a7a4 [0 TEME

cUCTeMaTHU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

«Baxnaelne MeTajbl U
UX COCANHCHU.

https://m.edsoo.ru/00ad9cb2







MPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM

OBPA3OBATEJBHON MTPOT'PAMMBI

8 KNIACC
Kon N .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O 00111ero
HPOBEPHEMOTO o0pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBoHavaIbHBIE XUMUYECKHUE TOHITHS
PacKpbIBaTh CMBICII OCHOBHBIX XMMMYECKHUX MOHATHUN: aTOM, MOJIEKYJa, XMMHUYECKUH 3JEMEHT, MPOCTOE BEILIECTBO,
CJIO’)KHOE€ BEI[ECTBO, CMECh (OJHOPOJIHAS U HEOJHOPOHAs), BAJIEHTHOCTb, OTHOCUTENbHAsI aTOMHAs M MOJIEKYJIsIpHas
. Macca, KOJMYECTBO BEILEeCTBA, MOJb, MOJIIpHAs Macca, MaccoBas [J0JiI XMMHUYECKOIO 3JIeMEHTa B COEIMHEHUH,
' MOJISIpHBIM 00BEM, XMMHUYECKas peaklus, KIaCCU(PHUKAIMs peaklHid: peaklUd COEAMHEHUs, PEeaKLUU pPa3JIokKEHMS,
peakuuu 3aMelieHus, peakuud OOMEeHa, HK30- U IHAOTEPMUYECKUE DPEaKIUH, TeIIoBOH 3¢ (eKT peakiuu, pacTBOp,
MaccoBas J10JIs BelecTBa (IIPOIIEHTHAs KOHIIEHTPAIKs) B pacTBOpe
- WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHI U MPUMEHATH ITH NOHATHS IPU ONMCAaHUM BELIECTB U
' WX TIPEBPALLECHAN
1.3 HCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJICHHs (POPMYJ BEIIECTB U ypaBHEHUI XUMUYECKUX PeaKuil
L4 PacKpbIBaTh CMBICI 3aKOHOB COXpPAHEHHs] MaccChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS,
' 3aKoHa ABOTaJIpo
1.5 OTIpEIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX




KJ'IaCCI/Iq)I/II_[I/IpOBaTI) XUMHYCCKUEC PCAKIIUU (1'[0 YUCITYy U COCTaBy YYAaCTBYIOIIHMX B pC€aKIHWH BEIICCTB, II0 TCIIJIOBOMY

1.6
s dexry)
1.7 BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB
1.8 BBIYMCIISITH MACCOBYIO JIOJI0 XUMHUYECKOTO AJIeMEHTa 10 (popMylie COeAMHEHUS,
1.9 BBIUUCIIATH MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOpE
110 MPUMEHSITh €CTECTBEHHOHAayYHbIE METOJbI MO3HAHWS — HAOIIOJIEHUE, HU3MEpPEHUE, MOJCIUPOBAHME, IKCIEPUMEHT
. (peanbHbBIN U MBICIIEHHBIH)
2 [To Teme: «BaxkHeimme npeACTaBUTEIM HEOPTaHUYECKUX BEILIECTBY
2.1 PacKpbIBaTh CMbICJI OCHOBHBIX XUMHUUYECKUX MOHATHUI: OKCUJI, KUCII0Ta, OCHOBaHUE, COJIb
2.2 OTIpEeAETSATh MPUHAICKHOCTD BEUIECTB K ONpPeAeIEHHOMY KJIacCy COSUHEHHH 1Mo popMynam
2.3 KJIacCU(UIIUPOBATH HEOPTAHUYECKUE BEIIECTBA
4 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3NUYHBIX KJIACCOB, MOATBEP)KIas OMUCAHHE
' MpUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN
5 s MPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa, BO3MOKHOCTH MPOTEKaHUSA
' XMMHYECKHX MTPEBPALLECHUIN B PA3JIMUHBIX YCIOBUAX
ClIeIoBaTh TMpaBUIaM TOJb30BaHUS XMUMHUYECKOH TOCyHol U 1ab0opaTOpHBIM O0OpYyJOBaHHEM, a TaKKe IMpaBUIaM
oOparieHus ¢ BEIIECTBAMUA B COOTBETCTBUU C MHCTPYKIIUSIMU 1O BBIMIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB IO
26 MOJIYYEHUI0O U COOHMpAHUI0 Ta3000pa3HbIX BeHIECTB (BOMOpPOAAa M KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C

ONpeeIEHHON MacCOBOM JOJIEH pacTBOPEHHOIO BEIIECTBA, INIAHUPOBATh U IPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 110

pacrio3HaBaHUO PacTBOPOB 1IeI04ell U KUCIOT C IMOMOIIBIO HHIUKAaTOPOB (J'IaKMyC, (I)CHOJ'I(bTaJ'ICI/IH, MCTHUJIOPAHK U

Jpyrue)

2.7 IIPOBOJUTH PaCYETHI 110 YPABHEHUIO XUMUYECKOUN peaKIuu




ITo Teme: «llepronnueckuii 3akoH u Ilepronnueckas cucrema xumuueckux anemeHToB [[. M. Menneneea. CtpoeHnue

. aToMOB. XUMHUeCcKas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINI»
pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHSATHH: SOpO aTOMa, JJIEKTPOHHBIA CJIOW aroma, aTOMHas OpOWTalb,
3.1 paauyc aroma, XMMUYECKasl CBs3b, IOJISIpPHAsl U HENOJIsIpHas KOBAJIEHTHAs CBS3b, 3JIEKTPOOTPULIATEIbHOCTh, NOHHAS
CBA3b, HOH, KATUOH, aHUOH, CTENIEHb OKUCIICHUS
3.2 KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI
33 OMMCHIBATh U XapakTepu3oBaTh TabmuuHyio ¢opmy I[leproguueckoll CUCTEMbl XMMHUYECKHX JJIEMEHTOB: Pa3inyaTh
' MOHSATHS «TJIaBHas noArpynna (Arpynna)» u «nodounas noarpynmna (brpynna)», «manbie» U «00JbIINe) NEPUOIbI
34 packpsiBaTh cmbica Ilepuogmueckoro 3akona /.M. MenneneeBa: I€MOHCTPUPOBATH MOHUMAHHE MEPUOAUUYECKOU
' 3aBHCHUMOCTH CBOWCTB XMMHMUYECKUX JIEMEHTOB OT UX MoJokeHus B [lepnonnueckoii cucreme
COOTHOCHTh 00O3HAueHHus, KOTOpble UMerTcs B Tabiuue «llepmommueckas cuctema xumuueckux snaementos J[.M.
3.5 MenpeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsl s1pa,
o0111ee YUCIIO AIEKTPOHOB U paCIpeesIeHHE UX MO AIEKTPOHHBIM CIIOSIM)
3.6 OTIpEEIATh CTENEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX
3.7 OTIpEeEIATh BUJ XUMUYECKON CBA3H (KOBAJEHTHAS U MOHHAS) B HEOPTAaHUYECKUX COEAMHEHUAX
9 KITACC
Kon . .
IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM NPOrpaMMbl OCHOBHOI'O
MIPOBEPSIEMOTO 0011ero 00pa3oBaHus
pe3yJbTarta
1 [To Teme: «BemecTBoO U XUMUYECKAsT PEAKLIUSD)




PaCKpBIBATE CMBIC]I OCHOBHBIX XUMHNYECKUX MMOHSATUH: PacTBOP, JIEKTPOJIUTHI, HEOJICKTPOIUTHI, SJICKTPOJIUTUUCCKAA

aucconunanysia, pCakuvnu HMOHHOI'O O6M€Ha, KaTaJM3aTop, XUMHUYCCKOC PABHOBCCHC, 06paTI/IMBIe u H606paTI/IMBIe

1.1 peaKuuu, OKUCIMTEIbHOBOCCTAHOBUTEIbHBIE  pPEAKLWH, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIECHHUE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(OTEPHOCTh, XHMHYECKas CBSI3b (KOBAJICHTHAs, WOHHAS, METaJNIMYecKas),
KpUCTAJTTNYECKasl pelIéTKa, CIUIaBbl, CKOPOCTh XUMHUYECKON peaKInu
15 WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX TMOHSATUW W TMPUMEHATH 3TU TOHATUS TMPU ONUCAHUU
' BEIIECTB U UX MpeBpalleHui

13 COCTaBJISITh ypaBHEHUS DJIEKTPOIUTUUYECKON TUCCOLMAIMN KUCIIOT, IIEJ0Ye M COJel, MOJIHbIE U COKpalléHHBIC
' ypaBHEHUS PEaKIMii HOHHOTO OOMeHa

14 pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI IMMOCPEICTBOM COCTABJICHHUS SJIEKTPOHHOTO
' OanmaHca 9TUX peakuui

1.5 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOUN peaKinu

2 ITo Temam: «HemeTanbl u ux coeguHeHus» U «MeTauibl U UX COSTUHEHUSD)

XapakTepU30BaTh (OMHUCHIBATh) OOIIME U CIEIHUPUISCKUE XUMUYECKUE CBOWCTBA MPOCTHIX U CIOXKHBIX BEIIECTB,
2.1 MOATBEPKJasi OMHCAHUE MPUMEpPaMU MOJIEKYISPHBIX M HWOHHBIX YPaBHEHHUW COOTBETCTBYIOIIMX XHMHYECKUX
peakuuii
55 COCTABJISITh YPAaBHEHMsI PEAKIUi, TMOITBEPKIAIONINX CYIIECTBOBAHWE TCHETHYECKOW CBSI3M MEXY BEIICCTBAMU
' Pa3IMYHBIX KJIACCOB

53 MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH HPOTEKAHHUS XMUMHYECKUX
' MIPEBPAIICHUI B PA3TMYHBIX YCIOBUIX

54 clIeIoBaTh MpaBHJIaM IOJIb30BAaHUS XMMHUYECKON MOCYJ0M M Ja00paTOpHBIM 000PYAOBAHHMEM, a TaKXe MpaBHIIaM

06paH.IeHI/I$I C BCIICCTBAMHA B COOTBCTCTBUU C MHCTPYKIHAMU 1O BBINTOJIHCHUTIO na60paTopHHx XUMHNYCCKHX OIIBITOB




IO MOJIYYCHUIO U COOUPAHHIO Ta3000pa3HbIX BEIIECTB (AaMMHUAaKa U YIIIEKUCIIOTO Ta3a)

2.5

3.1

3.2

MMPpOBOAWUTL PCAKIUHU, IMOATBCPIKAAIOIINC Ka4eCTBEHHBIM COCTaB PAa3IMUHBIX BCIICCTB: PACIIO3HABATH OIIBITHBIM
MyTEéM XJIOpUJI-, OpOoMuU, HoaAu ], KapooHat, pocdart, cuankar, cynb(ar, THAPOKCUANOHBI, KATHOHBI AaMMOHHS, HOHbI
HU3YUYCHHBIX MCTAJIJIOB, IPUCYTCTBYIOIIHEC B BOJHLIX paCTBOpaxX HCOPraHMICCKUX BCUICCTB

[To Teme: «XuMHS U OKpYKArOLIAsl CpeIay

pacKpbIBaTh CMBICII OCHOBHBIX XuMHueckux nonatuil: [1/IK BemecTBa; koppo3usi MeTaaioB

MIPUMCHSITh OCHOBHBIC OICPAIMHM MBICTUTEILHOW JCSITEILHOCTH — aHAM3 M CUHTE3, CpaBHEHHE, OOOOIICHHE,
CUCTEMaTHU3alNIO, BBISBJICHUE MPUUMHHO-CIEICTBEHHBIX CBSA3€M — JJIs1 M3YYEHHUS] CBOMCTB BEILIECTB M XUMHUYECKHUX
peaKkiuii; eCTECTBEHHOHAYYHbIE METO/bl MO3HAHMS — HAOIOJCHHE, U3MEPEHHE, MOJEIUPOBAHHUE, DKCIEPUMEHT

(peanbHbBIN ¥ MBICIICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHUS
1 [TepBoHavaJIbHBIE XUMUYECKUE TTOHATHUS
. [Ipeamer xumuun. Ponp XuMuu B )KU3HU 4elloBeKa. XUMHUs B cucTeMe HayK. Tena u BeniectBa. PuU3nueCcKUe CBOMCTBA BEUIECTB.
' ArperaTHOe COCTOSIHUE BEILIECTB
1.2 [TonsiTue 0 MeTo/Iax Mo3HaHUs B XUMUHU. YucThle BenecTBa U cmecu. CriocoObl pa3iesieHus cMeceit
13 ATOMBI U MOJIEKYJIbI. XUMUUYECKHE 3JIeMEeHThl. CHMBOJIBI XUMUYECKUX AJIEMEHTOB. [IpocThie M CIOXKHBIE BelecTBa. ATOMHO-
' MOJIEKYJIIPHOE YUYECHHE
14 Xumudeckas Gpopmyna. BareHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA cOcTaBa BemiecTB. OTHOCUTENbHAs
' aToMHasi Macca. OTHOCUTENbHAs MOJIEKyJIsipHas Macca. MaccoBas 707151 XUMUYECKOT0 3JIEMEHTA B COEIMHEHNN
15 KomnuectBo BemectBa. Monb. MonsipHas Macca. B3auMoCBSI3b KOJMYECTBA, MAaCChl M YUCJa CTPYKTYPHBIX €IMHUI] BEIIECTBA.
' Pacuétsl o opmMynaM XMMUYECKHX COEAUHEHHH
P OuU3NYECKNE U XUMHUUYECKHE SIBJICHUSA. XUMHUECKas Peakius U €€ MPU3HAKU. 3aKOH COXPAHEHHSI MAaCChl BEIIECTB. XUMUYECKHUE
' ypaBHeHus. Knaccudukarus XUMUYeCKUX peakiuil (COeIMHEHNs, pa3lIoKeHUs, 3aMeIIeHHsI, 0OMEHa)
XUMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKON TOCYAOH, C MpaBUiIaMH pabOThl B J1a0OpaTOpuu W TpUEMaMu
oOpatieHusi ¢ J1abOpaTOpHBIM OOOpYIOBAaHUEM, H3yYEHHE W OMNHCaHHE (U3MUECKUX CBOWCTB 0Opa3loB HEOPraHUYECKHX
1.7 BellecTB, HaOMoAeHne (pu3ndecknx (TUIaBIeHUE BOCKA, TassHUE JIbJa, PACTUPAHHE caxapa B CTYMKE, KAMIEHUE M KOHJICHCAIUS

BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKaJIMBaHHE MEIHOW MPOBOJIOKH, B3aUMOJIECHCTBUE Meja C KHUCIOTOH) SIBICHU,

HaOJIOZICHNE W ONHMCAHME MPHU3HAKOB TMPOTEKAHUS XUMHMYECKHX peakiuil (pa3ioKeHue caxapa, B3aUMOJICHCTBUE CEPHOI




KHCIIOTHI ¢ XJIOpuAoM Oapus, paznoxenue ruapokcuaa meau(Il) npu HarpeBanum, B3auMOJICICTBHIE kelie3a C paCTBOPOM COJIU
meau(Il), m3ydenune cmocoOoB paszmencHus cMeced (C MOMOIIbI0 MarHuTa, (PUIBTPOBAaHWE, BHIIAPUBAHWE, JUCTUIUIALINS,
xpomatorpadusi), TpoBeJeHHE OYHCTKH IOBAPEHHOM CONM, HaOJIOJIEHWE U OINMCAaHWE pPe3yJbTAaTOB MPOBEACHUS OIBITA,

WJUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MACChl, CO3/IaHNE MOJIEJICH MOJIEKYJ (IIapOCTEPKHEBDIX )

2 Baknenmme npencTaBuTENI HEOPraHMUECKUX BEILIECTB
Boznyx — cMmecp rasos. CocrtaB Bo3ayxa. Kucinopox — anemeHT m npocTtoe BemiecTBo. HaxoxkaeHue kuciopoga B NPUPOAE,
2.1 (du3nUecKre U XUMUIECKHe CBolicTBa (peakuu ropenusi). Okcunbl. [Ipumenenune kuciaopoaa. CriocoObl OMydeHUsT KHCIOpO/Ia
B J1a00OpaToOpuu U MPOMBIIUIEHHOCTH. KpyroBopot kucinoposa B npupoze. O30H — amioTponHas Mo pUKaus KUCI0poaa
55 TennoBoit 3ppexT XumMuueckoi peakuu, TEPMOXUMUYECKHUE YPAaBHEHUS, 9K30- U SHAOTEPMHUECKUE peakuu. TomImBo: yroib
' 1 MeTaH. 3arpsi3HeHue BO3/1yXa, yCUJIEHUE MapHUKOBOro 3ddexTa, pazpylieHre 030HOBOTO CIIOS
53 Bonopon — anemenT u npocroe BemiectBo. Haxoxxaenue Boopoaa B npupoje, Gpru3ndyeckue 1 XUMHUYECKHe CBOMCTBA, IPUMEHEHNE,
' crocoOb! noaydeHus. Kucnorsl u conu
24 MossipHblil 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YpaBHEHUSIM
dusnueckue cBorcTBa BoAbl. Boma kak pactBoputens. PacTBopel. HachllieHHBIE 1 HEHACHIIIEHHBIE pACTBOPBL. PacTBOpUMOCTH
2.5 BELIECTB B BoJE. MaccoBas 101 BEIIECTBA B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbl. OcHOBaHMs. Posib pacTBOpOB B IpHUpOE
U B KW3HM 4enoBeka. KpyroBopoT BoJbl B mpupoe. 3arpsi3HeHne NpUPOIHbIX BoA. OXpaHa M OYHCTKA MPUPOJHBIX BOJL
Knaccudukanms Heopranmdeckux coenuuennii. Oxcuanl. Kitaccudukaimsi okCuaoB: coiieodpasyronire (OCHOBHBIC, KHCIOTHEIE,
2.6 amdoTepHble) U Heconeobpazyromue. Homenknarypa okcuoB. @uU3nuecKkue U XMMUYECKHE CBOWCTBa OKCHaOB. [lomyueHue
OKCHJIOB
57 OcHoBanus. Knaccudukanust ocHOBaHMI: METOYN U HEpACTBOpUMbIE ocHOBaHUS. HomeHknatypa ocHoBanuil. dusnueckue u
' XUMUYECKHE CBOMCTBA OCHOBaHUM. [lonyuenue ocHoBaHUI
2.8 Kucnotel. Knaccudukanus xkucnor. Homenknatypa kucnor. @u3nveckre U XMMUYECKUE CBOMCTBA KHUCIOT. Psj akTUBHOCTH




metaiuioB H.H. bekerosa. [lonyyenue Kuciaot

2.9
2.10

2.11

Comu. Homenknarypa cosieil. @uznueckne 1 XuMU4Yeckue cBoiicTa coseil. [lonmydyenue coneit
['eneTnyeckas cBsI3b MEXKIy KJIaCCaMH HEOPTraHUYECKUX COCTMHEHUM

XUMHUYECKUH HKCIEPUMEHT: KaueCTBEHHOE OIPEIEICHUE COJAEPKAHMUS KUCIOpoAa B BO3AYyXE, IOIYy4YeHHE, coOMpaHHue,
pacrio3HaBaHME€ W U3y4YEHHE CBOMCTB KHUCJIOPOAa, HAOIIOAEHUE B3aUMOICWCTBUS BEILECTB C KHCIOPOJOM U YCIIOBUS
BO3HHUKHOBEHHUS U IIPEKpaLeHUs TOpeHus (I1oxapa), O3HaKOMJIEHUE ¢ 00pa3liaMi OKCHUJIOB U OITMCAHUE UX CBOMCTB, MOJIyUYEHUE,
coOupaHue, paclo3HaBaHUME M H3yuyeHHE CBOWCTB BOAOpoAa (ropeHue), B3aumojeiictBue Bogopoaa c okcuaoMm wmenu(Il)
(BO3MOYKHO HCIOJIb30BaHUE BHAEOMATEpUAIOB), HaONIOAEHHE OOpa3LOB BELIECTB KOJUYECTBOM | MOJb, HCCIEeI0BaHUE
0COOEHHOCTEH pacTBOPEHHUsI BEUIECTB € PAa3IMYHON PacTBOPUMOCTHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MaccoBOH
70JIell pacTBOPEHHOTO BELIECTBA, B3aMMOJEHUCTBHE BOJBI C METAUIaMU (HATPUEM M KaibleM) (BO3MOXHO MCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB), ONpeEAEJIeHUE pacTBOPOB KHUCIOT M WIEJoYed ¢ IMOMOIIbI0 HHAMWKATOPOB, MCCIENOBaHUE 00pa3loB
HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB, HAONIOJICHHE HM3MEHEHHUS OKPACKH HHIUKATOPOB B PACTBOpAX KHUCIOT H
mienovei, u3ydeHue B3aumojeiicTBus okcuga Meau(ll) ¢ pacTBopoM cepHOW KHCIOTHI, KHUCIOT € MeTallaMH, peakluit
HeHTpanu3anum, 1morydeHIHe HepacTBOPUMBIX OCHOBAHWH, BBITECHEHUE OJHOTO METajula JPYTUM U3 PacTBOpa COJIH, pEIleHHE

OKCIICPUMCHTAJIbHBIX 3aJ1a4 110 TCME «BaxHeume Ki1acchl HCOPTraHUYCCKUX COE€IUHECHUI

3.1

[lepuoanueckuii 3akon u [lepuoanueckas cucrtema xumuieckux 3meMeHToB .M. Menneneesa. CtpoeHue aToMoB. XUMUYECKas

CBs3b. OKHCIUTEIRHO-BOCCTAHOBUTEIHLHEIC pCaKknuun
HepBBIe IIOIIBITKN K.]'IaCCI/I(l)I/IKaHI/II/I XUMHUYECKHX »diieMeHToB. IloHsATHEe O rpymmnax CXOJHBIX 3J3JIEMCHTOB (H.[GJ'IO'—IHI)IG u

IICIIOYHO3CMCEIIbHBIC MCTAJUIbI, TaJIOICHBI, HWHCPTHBLIC FaBLI). 3HCMCHTLI, KOTOPELIC o6pa3y10T aM(I)OTCpHLIC OKCHJIbI H

TUIPOKCHIBI

3.2

Ilepuognueckuii 3akoH. Ilepmonnueckas cucremMa xumuueckux »saemeHTtoB .M. MenneneeBa. Koporkonepuoanas u
nHHONepuoaHas ¢opmbl [lepuoamdeckoit cuctembl xumuueckux saemeHToB JI.M. Menneneesa. Ilepuoasl u rpymibl.

@u3NYECKUil CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOJA U IPYIIILI DJIEMEHTA




Crtpoenue aromoB. CocTtaB aToMHBIX saep. M3otombl. DnekTpoHbl. CTpOCHHE AICKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20

33 XUMUYECKHUX 3IeMeHTOB Ilepumonnueckon cucremsl .M. MengneneeBa. XapakTepUCTHKAa XMMHMYECKOIO 3JIEMEHTa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme .. Menzaeneena
3aKOHOMEPHOCTH M3MEHEHUs paJuyca aTOMOB XHMHUYECKHX 3JEMEHTOB, METALIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO
34 rpynmnam u nepuogam. 3HayeHue llepuoauyeckoro 3akona u lleprnoanyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB JJI Pa3BUTHS
Hayku ¥ npaktuku. .M. MenaeneeB — yu€Hblil U rpaKJaHUH
3 s Xumuueckasi cBsa3b. KoBaneHTHas (MOJIsipHAs W HEMOJSIpHAsi) CBsA3b. DJIEKTPOOTPUIATEIHHOCTh XWMHUUYECKHX 3JIEMEHTOB.
' Honnas cBs3b
3.6 Crenenb okucneHus. OKUCIUTEIBHOBOCCTAHOBUTENbHBIE peakuuu. [Ipouecchl okuciaeHus U BocCcTaHOBIEHUSA. OKUCIUTENN U
' BOCCTAHOBUTEIHU
XUMHYECKUN SKCIIEPUMEHT: M3y4eHHE OOpasloB BEIIECTB META/UIOB M HEMETAUIOB, B3aUMOJEHCTBHUE THUIPOKCHIA ITUHKA C
3.7 pacTBOpaMHM KHUCIOT M IIEJI0YEH, MPOBEACHUE OINbITOB, WUIIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHne, peakiiuy pazioKeHUs, COSTUHEHUS )
9 KJIIACC
Kon IIpoBepsieMblii JJIEMEHT COJePIKAHUS
1 BemectBo 1 xumundeckas peakuus. [loropenue
[lepnonnueckuit 3akoH. Ilepmommueckas cucrema xumudeckux odnemeHToB J[.M. MenngeneeBa. CTpoeHne aTroMoB.
1.1 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOOB, Kalusl, KAIbIUs U UX COCAUHEHUN B
COOTBETCTBHHU C MOJOKEHUEM 3JIEMEHTOB B [lepnoandeckoil cucteMe U CTPOEHUEM UX aTOMOB
1.2 CtpoeHue BemecTBa: BUIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BENIECTBA OT THIA




KpI/ICTaHHH‘IeCKOfI pCHIéTKI/I n BUJIa XHUMHYECKOH CBS3H. KJ'IaCCI/I(bI/IKaHI/Iﬂ U HOMCHKJIaTypa HCOPraHMYE€CKHUX BCILICCTB
(MC)KI[YHapO[[HaSI u TpI/IBI/IaJIbHaSI). XHUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKUX

COG,Z[I/IHGHPlﬁ, TCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XUMUYECKUX pEaKIii 0 pa3IMyHbIM MPU3HAKaM (TI0 YHCITY U COCTaBYy YYacCTBYIOUIMX B PEAKIIUU BEIIECTB, 11O
TEIIoBOoMYy 3¢ (deKTy, MO0 HM3MEHEHHIO CTENeHEW OKHUCICHHMs XUMMYECKHX OJJIEMEHTOB, 10 OOpaTMMOCTH, IO Y4YacTHIO
KaTajau3aTopa). DK30- U DIHAOTEPMUYECKHE pEaKLHUU, TEPMOXUMUYECKHE YypaBHEHUs. [loHATHE O CKOpPOCTH XMMHUYECKOU

pCaKnuu

1.4

Ilonsarue 006 O6p8.TI/IMLIX u H€O6paTI/IMbIX XUMHUYCCKHUX PCAKIUAX. IlonsiTHE O TOMOTEHHBIX H T'CTCPOICHHBLIX PCAKIHAX.
IloHsiTHE 0 XMMHUYECKOM PaBHOBCCHUHU. (DaKTOPI)I, BJIMAIOIIHUEC HA CKOPOCTH XHUMHYISCKOM PCaKM U IOJIOKCHUE XUMHUYCCKOI'O

PaBHOBCCUSA

1.5

1.6

1.7

OKHCIUTETBHO-BOCCTAHOBUTEILHBIC pcaKknuuu, BHGKTpOHHHﬁ OanaHc OKHCIIUTENbHO-BOCCTAaHOBUTEILHOM pCaKknunu.

CocraBieHue ypaBHeHI/Iﬁ OKHCIINTCIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ C UCIIOJIB30BAHUCM METOAA JICKTPOHHOT'O OanaHca

Teopust AIeKTPOIUTUYECKONW TUCCOLMALMU. DJIEKTPOIUTHI U HEIEKTposinuThl. KaTHOHBI, aHMOHBI. MeXxaHu3M AMCCOLUAINU
BEIIECTB C Pa3IMYHBIMM BHJIAMHU XUMUYeckoil cBs3u. CreneHp aucconuanuu. CunbHble M ciaOble 3JIEKTPOIUTHL. Peakuun
MOHHOrO0 OOMeHa. YCJIOBHs MPOTEKAHUS PEAaKIUil HOHHOr0 OOMEHa, MOJHBbIE M COKpalll€éHHbIE MOHHBIE YPaBHEHMS peakLUi.
CBoiicTBa KHCIIOT, OCHOBaHUHM U COJIEH B CBETE MPEACTABICHUN 00 AJIEKTPOIUTUYECKOM Aucconuanuy. KauecTBeHHbIE peakIuu

Ha HoHblL. [loHgTHE O TUIIpONIN3E CoNen

XUMUYECKUH SKCIEPUMEHT: O3HAKOMIIEHUE C MOJEISMU KPUCTAIUIMUYECKUX PEHIETOK HEOPraHMYEeCKHX BEIIECTB — METAJUIOB U
HeMeTaioB (rpaduTa M aamasa), CIOKHBIX BEIIECTB (XJI0pua HAaTpHs); UCCIIEAOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU
peakuuu OT BO3JCHCTBHUS pPA3IUYHBIX (DAKTOPOB; HCCIEAOBAHUE 3JIEKTPOIPOBOJAHOCTH pPACTBOPOB BEIIECTB, Ipoliecca
JUCCOLMAIMU  KHUCIOT, wieoueid U coieil  (BO3MOXHO HCIIONb30BaHME BHUAEOMATEpUAlIOB); TIPOBEIECHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPH3HAKK MPOTEKAaHUs peakiii HOHHOTO oOMeHa (0Opa3oBaHHE OcCajKa, BbIIEJIEHHE ra3za, oOpa3oBaHHE

BOJIbl); OMBITOB, WUTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHue, peakluu pasioKeHus,




COGI[I/IHCHI/IH); pacCiio3HaBaHUEC HCEOPraHUYCCKUX BCIICCTB C IIOMOIIBKO KadYC€CTBCHHBIX peaKHI/Iﬁ Ha HOHBbI;, PCHICHUEC

OKCIICPUMCHTAJIbHBIX 3aJ1a4

Hemeramier 1 ux COCANHCHUA

2.1
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OO6mass xapakTepucTtuka ramoreHoB. OcCoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u
(¢u3nUecKre CBOWMCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XHMMHUYECKHE CBOWCTBA HA MpUMEpE XJopa (B3aWMOJCHUCTBHE C
MeTallJlaMH, HeMeTaJlllaMu, Iiefnouamu). XinopoBoaopoa. ComnsiHas KUCIOTa, XUMHUECKHUE CBOMCTBA, MOTYYSHHUE, IPUMEHEHHUE.

JleiicTBHE XJI0pa U XJIOPOBOJIOPO/Ia HA OPTaHM3M YesloBeka. BaykHelme XJI0pyu/ibl 1 UX HaX0XKAEHUE B IPUPOJIE

OOmast xapakrepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTENEHH OKHUCIICHHUS.
Crpoenue 1 (pu3nvecKre CBOMNCTBA MPOCTHIX BELIECTB — KHUCIOPO/AA U Cepbl. AJUIOTPOIIHbIE MOAM(UKALIMU KHCIOPOJa U Cephbl.
Xumuyeckue cBoiictBa cepbl. CepoBOJOpOJ], CTpoeHHe, (U3MUecKHMe M XUMHUYecKHe cBodcTBa. OKCHIBI cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (U3MYECKHEe M XHMHYECKHEe CBOMcTBa (0OIIMe Kak IMpeJCTaBUTEINs
KJlacca KUCJIOT U cnenupudeckue). XUMUYECKUE Peakluy, JeKallue B OCHOBE IPOMBIIIJIEHHOTO CII0c00a MOIy4YeHUsl CEpHOU
kuciaotel. [Ipumenenne. Conu cepHOM KHCIOTHI, KAUeCTBEHHAas peaklus Ha cynb(ar-nuoH. HaxoxaeHue cepbl U € coeiMHeHUH
B Iipupojie. XUMHUYECKOE 3arpsi3HEHNE OKPYXKaroIlel Cpebl COETUHEHUSIMH Cepbl (KUCIOTHBIE JT0K/H, 3arpsi3HEHUE BO3/lyXa U

BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILEHUS

2.3

OOmiast xapakTepucTUKa 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOSHMS aTOMOB, XapaKTEPHbIE CTENEHH OKHCIEHHS. A3OT,
pacnpocTpaHeHHe B Ipupoje, pusndeckre u XuMuueckue cBoiictsa. Kpyrosopot azora B npupojie. AMMHAK, ero (pu3ndeckue u
XMMUYECKHE CBOMCTBA, MONTydYeHUEe U npuMeHeHue. Coau aMMOHUS, UX (U3UYECKHE U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE.
KauecTBeHHas peakiivs Ha MOHBI aMMOHUS. A30THasI KUCIIOTa, €€ ToyyeHue, (pU3ndecKkre 1 XMMUUecKre CBOIcTBa (001ue Kak
MpEJCTaBUTEINS Kiacca KUCIOT U crenuduueckue). Mcrnonp30BaHne HUTPATOB M COJIeH aMMOHHS B KaueCTBE MUHEpPATbHBIX
ynobpenuil. XUMHUYECKOE 3arpsi3HEHNE OKPY)KAIOIIEeH Cpelbl COeTMHEHUSIMHU a30Ta (KUCIOTHBIE JOXAH, 3arps3HEHHE BO3yXa,

TOYBBI U BOJIOEMOB)
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KHCIOTa, (U3NYECKUEe U XUMUYECKHE CBOMCTBA, nonydyenue. cnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YA0OpEeHUN

2.5

2.6

OOmast xapakrepuctuka 3meMeHTOB IVA-rpynmsl. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapakKTEpHBIC CTETEHU OKHCIICHHS.
VYrnepon, amioTponHble MOAMGUKALWU, pAaCHpOCTpaHEHHE B MpHpone, (U3NYECKHe W XUMUYECKHME CBOMCTBA. AICOpOIus.
Kpyrosopor yrnepoga B mpupoze. Okcuabl yriepoia, MX (U3NYECKHEe M XMMHUYECKHE CBOWCTBA, ACWCTBUE HA JKUBBIC
OpraHM3MBbl, TOJIyUCHHE W MPUMEHEHHE. ODKOJIOTHYEeCKHuEe NpoOsieMbl, cBsi3aHHbIe ¢ okcugom yriepona(lV); rumotesa
r7100abHOTO TIOTEIUICHHsI KIIMMAaTa; MapHUKOBBIA YPQeKT. YTroapbHas KUCIOTa M €€ CONMHM, MX (PU3MUECKHE W XMMHUYECKHE
CBOICTBa, MoiyyeHue U mnpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-WOHBL Mcmonb3oBaHue KapOOHATOB B OBITY,

MCIUIHUHE, TPOMBIIIJICHHOCTH U CCJILCKOM XO3SICTBE

[lepBoHauyanbHBIe TOHATHS 00 OpPraHMYECKMX BEIIECTBAX KAaK O COCIUHEHMAX yriepoia (MeTaH, dTaH, STWIEH, aleTHUJICH,
3TaHOJI, TIULEPHH, YKCYCHas KUCioTa). MIX coctaB M Xxumudeckoe crpoeHue. [loHsaTHe o GMOJIOrHMYecKr Ba)KHBIX BEIECTBAX:
KHUpax, Oelkax, yrieBoJax — M HUX POJM B JKU3HM 4YeJoBeka. MaTepuaibHOE €IMHCTBO OPraHMYECKHUX W HEOPraHMYECKHX

COeIUHEHUN

2.7

2.8

Kpemuuii, ero gusndeckre u XUMUYECKHE CBOMCTBa, Mody4YeHHe U npuMeHeHue. CoennHeHUs: kpeMHus B npupoxae. OOmue
npeActaBieHuss 006 oxcuae kpemHusA(IV) m kpemumeBoil kuciote. CHIMKAThl, UX HCIOJB30BaHUE B OBITY, MEIUIMHE,
MIPOMBIIIJICHHOCTH. BaskHelIne CTpOUTENbHbIE MaTepHalibl: KepaMUKa, CTEKJIO, 1IEMEHT, OeTOH, kene300eToH. [Ipobrmemsl

0€30IaCHOTO HCIIOIL30BaHUS CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCG}IHCBHOﬁ KHU3HHU

XUMUYECKHH HKCIEPUMEHT: H3y4deHHe OOpa3loB HEOPraHMYECKHUX BELIECTB, CBOWCTB COJISIHOM KHCIOTHI; IPOBEIECHUE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIO/JEHUE MPHU3HAKOB MX MPOTEKAHHUS; OIBITHI, OTpa)karoliue (U3NYecKue H
XMMHUYECKHE CBOWCTBAa TaJOT€HOB M HX COEAMHEHUH (BO3MOXHO HCIIOJIb30BaHUE BHUJEOMATEPHUANIOB); O3HAKOMJICHHE C
o0pa3uaMu XJIOpUAOB (rajJlOTeHUJIOB); O3HAKOMIJIEHHE C oOpa3liamMu cepbl M €€ COEIMHEHUSMHU (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHAJIOB); HaOIIOJEHHE Iporecca OOyIJIMBaHUS caxapa IOJ JeHCTBUEM KOHLIEHTPUPOBAHHOM CEpHOM KHCIIOTHI;
M3yueHHEe XMMHUYECKHX CBOMCTB pa30aBICHHOW CEpHOW KHCIOTHI, MPOBEACHUE KAYECTBEHHOW pEaklUu Ha Cylb(aT-uOH H

HaOII0JIcHNEe TIpU3HaKa €€ TPOTEKaHHs; O3HAKOMJICHHE ¢ (PU3MYEeCKMMH CBOWCTBaMH a3zoTra, (gocdopa M MX COeINUHEHHHA




(BO3MOXHO HCIIOJIb30BAaHHUE BHACOMATEpPUATIOB), OOpa3liaMu a30THBIX W (OCHOPHBIX YAOOpPEHHH; IMOJydeHue, COOMpaHHeE,
pacrmo3HaBaHWe M HM3y4YCHHE CBOWCTB aMMHAaKa; MPOBEICHHWE KAYECTBEHHBIX pPEaKIMid Ha WOH aMMOHUS U (ocdaT-uoH U
W3yYeHHE MPH3HAKOB WX NPOTEKAHWs, B3aMMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI C MeEAbI (BO3MOXKHO
UCIOJB30BAaHUE BHUACOMATEPHUATOB); H3yYCHHE MOJENCH KpPUCTAJUIMYECKHX pEmETOK anmMasa, rpadura, ¢yuiepeHa;
O3HAKOMJICHHE C TIPOIIECCOM aJCOPOIMHM PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MMPOTHBOIa3a,
MoJTydeHrne, coOMpaHue, pacrlio3HaBaHWE M W3YYEHHE CBOMCTB YIIIEKHUCIIOTO Trasa; MPOBEICHUE KAYeCTBEHHBIX PEakIHuid Ha
KapOOHAT- W CWJIMKAT-MOHBI M W3yYCHHE TMPU3HAKOB WX MPOTEKaHUs; O3HAKOMJICHHE C TMPOIYKIHUEH CHUIIMKATHOU

IIPOMBINUICHHOCTH,; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a/la4 I10 TCMEC «BaxHelme HeMeTauIbl U UX COCIUHCHUA

MerTanibsl U UX COSAMHEHUS

3.1

OOmiasi xapakTepuCTHKa XWMHUYECKHX DSJIEMEHTOB — METaUIOB Ha OCHOBAaHUHM MX molokeHus B Ilepuogmueckoit cucteme
xumudeckux sneMeHToB J.U. MenneneeBa u crpoenust aromoB. CTpoeHre MeTallIoB. MeTayuindeckasi CBsI3b U METAITUYECKast

KPUCTAJIIINYECKAsl pEIIETKA. DJIEKTPOXUMUYECKHI Pl HANIPSHKEHUH METaJlIOB

3.2

dusnueckue U XMMHUYECKHe CBOicTBa MeTayuioB. OOmue crnocoObl MojyyeHHus MeTayuioB. [IoHSATHE O KOPpO3UM METAaNJIOB,
OCHOBHBIE CIOCOOBI 3alIUTHl UX OT Koppo3uu. CruiaBbl (CTainb, YYr'yH, JOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B ObITY U

MMPOMBIINIJICHHOCTH
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[[lenounsle metamibl: nojoxeHue B llepuoandeckor cucreme xumuueckux dnemeHToB .M. MenpaeneeBa; cTpoeHue uX
aTOMOB; HaXOXJeHue B mpupoae. Pu3ndeckrne U XUMUUYECKHE CBOMCTBA (Ha TpuMepe HaTpusl ¥ Kaius). OKCUABI U TUAPOKCHIBI

HaTpusA U KaJius. HpI/IMCHeHI/IC IIEIOYHBIX METAIJIOB U MX COCTUHEHUI

34

[[lenouHo3eMenbHbIE METAJUIBI MarHUM M KaJbLMi: nosokeHue B llepuoanueckoi cucreme XuUmMuyeckux diaeMmeHToB J[.H.
MenzeneeBa; CTPOCHHE WX aTOMOB; HaXOXJeHUWE B mpupoae. PU3MYECKHE W XMMHYECKHE CBOMCTBA MArHHUs W KaJbLHs.

Baxueitmme coequHeHUs KaTbIHs (OKCHI, THAPOKCU]T, CONn ). JKECTKOCTH BOBI U CITOCOOKI €€ yCTpaHeHHUs

3.5

AmomunHuil: nonoxxenue B [lepuonnueckon cucreme xummudeckux anemeHToB .M. Mennaeneesa; cTpoeHue aroMa; HaXx0KJICHHUE B

npupoze. Puzndeckre 1 XUMHUECKHE CBOMCTBA AIOMHUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUAPOKCHIA ATFOMUHHUS




3.6

Keneszo: nonoxenue B Ilepuognyeckoii cucreme xumuueckux aiemeHToB [[.M. MeHneneeBa; cTpoeHHE aToMa; HaXOXKJICHUE B
npupoje. Puznueckue U XUMHUUECKHE CBOMCTBA »xene3a. Okcunpl, ruapokcubl u conu xenesa(ll) u xenesa(lll), ux cocras,

CBOMCTBa U IIOJIYYCHHE

3.7

XUMHYECKHUH SKCIICPUMCHT: O3HAKOMIJICHUC C 06pa3uaM1/1 MCTAIJIOB M CILIABOB, HUX (bI/I?;I/I‘-IeCKI/IMI/I CBOfICTBaMI/I; HU3YyUCHUC
PE3YNIbTaTOB KOPPO3MH METANIOB (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOACHCTBUS OKCHAA
KaJIBIIUS ¥ HATPUA C BOJAOW (BO3MOXKHO HCIIOJIB30BAaHUE BHUJIEOMATEPHAIIOB); UCCIICAOBAHUE CBOMCTB JKECTKOM BOJIBI; MpoIecca
TOpEeHHs Kele3a B KUCIopoie (BO3MOKHO UCIOIb30BAaHUE BUCOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIHIA
Ha HWOHBI (MarHus, KajbIus, aTroMuHUS, uHKA, kene3a(ll) u sxenesa(lll), memu(Il); mabaroneHWe W OMHMCAHUE MPOIIECCOB
OKpAaIllMBaHUs IUIAMEHU WOHAMH HATpUs, KalIUig U KalblUsg (BO3MOXHO HCIOJb30BAaHUE BUCOMATEPHUAIIOB); UCCIIEOBaHHE
aM(bOTepHI)IX CBOMCTB THAPOKCHUAA aJIIOMHUHUA W THAPOKCHUIAA IUHKA, PCHICHUC OSKCICPUMCHTAJIBHBIX 3ada4d I10 TEMCE

«BaxHelIe MeTaabl U UX COCIUHEHU

XUMUS U OKpy’Karolas cpeja

4.1

4.2
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Hosble MaTepuaibsl 1 TeXHOJIOIMH. BemecTsa 1 Marepraisl B IOBCEJHEBHOM KU3HU YelloBeKa. XUMUSA U 310poBbe. besonmacHoe
WCIOJIb30BaHUE BEIIECTB U XMMHUECKUX peakluii B ObITy. [lepBas moMoIb Mpu XUMUYECKUX 05KOT'ax M OTPaBICHUSIX

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XHUMHUYECKoe 3arpssHeHue okpyxaromend cpensl IIJIK. Ponp xumum B pemeHuu
9KOJIOTHYECKUX TMpobsieM. [IpupojHbIE HCTOUYHUKU YIJIEBOJOPONOB (Yroib, NPHUPOAHBIA Tra3, He(PTh), MPOAYKTHl HUX

nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

XUMUYECKUH SKCIIEPUMEHT: U3yuyeHUe 00pa3li0B MaTepHaIoB (CTEKIIO, CIUIaBbl METAIIIIOB, MOJIMMEPHBIE MaTEpUAIIbI)




MPOBEPSIEMBIE HA OI'D II0 XUMWUM TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBHON MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUSI

Kon
NpoBePsSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K NMPEJIMETHBIM Pe3yJibTaTaM 0a30BOr0 YPOBHSI OCBOECHHS OCHOBHO¥
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBanusi Ha ocnoBe ®PI'OC

1

1.1

1.2

1.3

IIpencraBnenue:

0 II03HABA€MOCTH SIBJICHUM npupoabl, MOHUMAHHUC O00BEKTUBHOM 3HAYMMOCTH OCHOB XHMUYECKOM HAayKHM KakK
obnactu COBPCMCHHOI'0 €CTCCTBO3HAHUS, KOMIIOHCHTA 06111617[ KYJIbTYPBlI H HpaKTquCKOﬁ ACATCIBbHOCTH

YCJIOBCKA B YCIIOBUAX COBPEMCHHOI'O 06HI€CTBa; IIOHUMAaHHEC MECTa XUMHUH CPEAN JPYIrUX CCTCCTBCHHBIX HAYK

0 HAy4YHbIX METOJAaX IMO3HAHHA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U TCOPECTUUYCCKUX MCTOAAX HCCICIOBAHHA
BCIICCTB U U3YUYCHHUA XUMHUYCCKUX peaKuHﬁ; YMEHHUE HUCIIOJIb30BATh MOJCIIN IJIA 00BSICHEHUS CTPOCHUS aTOMOB

U MOJIEKYJI

0 cdepax npodhecCHuOHATBHON AESITENBHOCTH, CBS3aHHBIX C XHMHEH M COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHUSX XUMHYECKON HAayKH, YTO MO3BOJIHUT O0yYAIOIIMMCS pacCMaTpUBaTh XUMHIO KaK
chepy cBoeit Oyaymed NpodecCHOHANTBHONW EATEIPHOCTH M ClIeJaTh OCO3HAHHBIM BBIOOP XWMHUM Kak

npo(UIBLHOTO MpeIMeTa MpHU MEPEX0/ie Ha YPOBEHb CPEeTHEro o0IIero 00pa3oBaHus

2.1

Bnanenne cucremMoil XMMHYECKMX 3HAHMH H YMCHHUEC TIPUMCHATH CUCTEMY XUMHYCCKUX 3HaHHﬁ, KOTOpasda

BKIIIOYAcCT:

BAKHEUIIINE XUMHUUYECKHE TOHATHUS: XMUMHYECKUH DJIEMEHT, arOM, MOJIEKYJa, BELIECTBO, MPOCTOE M CII0KHOE
BEIIECTBO, OJTHOPOJHAS U HEOAHOPOIHASI CMECh, OTHOCUTENBHBIE ATOMHASI M MOJIEKYJISIPHASI MACChl, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAS Macca, MOJIIPHBINA 00BEM, OKCHI, KUCIOTa, OCHOBAHUE, CONb (CpPEIHSss), XUMUIECKast

peaKiys, peakliii COeAMHEHUS, PEaKIK Pa3I0oKeHUs, peaKkIK 3aMelIeHNs, peakliuu 0OMeHa, TerIoBoi addekTt




pEaKLUM, 3K30- 1 SHIO0TEPMUUECKUE PEAKLIMH, PACTBOP, MACCOBas J0JII XUMHUYECKOTO JIEMEHTA B COCIIMHEHUH,
MaccoBasl J0JI1 M NPOLECHTHAs KOHLIEHTpALUs BELIECTBA B PACTBOPE, SAPO aToOMa, dJIEKTPOHHBIA CIIOW aToMma,
aToMHass ~ opOuTanb, paauyc  aToMma, BaJEHTHOCTb, CTENEHb  OKHCJIECHHUS, XMMUYECKas  CBA3b,
AJIEKTPOOTPULIATENIBHOCTD, MOJIIPHAs U HEINOJIIpHAs KOBAJIECHTHAs CBSA3b, MOHHAs CBS3b, METAJUINYECKAsl CBA3b,
KpHUCTaJUINYecKas peléTka (aToMHast, MOHHAas1, METAJUINYECKasi, MOJIEKYJIIpHast), MOH, KATUOH, AaHHOH, JIEKTPOIUT
U HENIEKTPOIMT, DJIEKTPOIUTHYECKAas JUCCOLMALMSA, PpEAKUUU HMOHHOTO OOMEHA, OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC PEAKLUH, OKUCIUTENb M BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAHOBJIEHUE, 3JIEKTPOIIN3,
XMMUYECKOE PaBHOBECHE, OOpaTHMble M HEOOpAaTHMBbIE PEAKIMH, CKOPOCTh XMMHUYECKON peakiUy, KaTalau3aTop,

[TJIK, xoppo3usi METAJIJIIOB, CIUIABBI

OCHOBOIIOJIArarolie 3aKOHbl XMMHHM: 3aKOH COXpPaHEHHMsS Macchl, nepuoandeckuii 3akon .M. Menneneesa,

22 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOraipo
2.3 TEOPUH XUMHUH: ATOMHO-MOJIEKYJISIPHAs TEOPHUs, TEOPHUS DIEKTPOIUTUUECKON TUCCOLUALUN
3 Bianenne ocHOBaMU XMMUYECKON TPAMOTHOCTH, BKIIIOYAIOLIEH:
yYMEHHUE MPaBUIIbHO MCIIOJI30BaTh U3YUE€HHBIE BEIIECTBA U MAaTEepPHaJIbl (B TOM YHCIIe MUHEpAIbHbIE YI00peHHUs,
MeTaJIJIbl U CIUIaBbl, IPOAYKTHI IepepabOTKU MPUPOIHBIX HCTOUHUKOB YIJI€BOIOPOA0B (YIJIsl, MPUPOIAHOIO rasa,
3.1 HeTH) B OBITY, CEIILCKOM XO35HCTBE, Ha MPOU3BO/ICTBE U MOHUMAaHHUE 3HAYCHHUS KUPOB, OEIIKOB, YTIEBOIOB IS
OpraHu3Ma 4YeJlOBEeKa; yMEHHUE MPOTHO3UPOBATH BIMSHHE BEIIECTB M XMMHUYECKMX IPOILIECCOB HAa OPraHHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY
3.2 YMEHUE MHTETPUPOBATh XMMUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX YUEOHBIX IPEIMETOB
33 HaJIMYUeE OMbITa pabOThI ¢ pa3IMUYHBIMU UCTOUHUKAMU HH(OpMAIIMK 110 XUMUU (Hay4YHAasl U HAy4YHO-IOMYJIsSIpHas
' JIUTepaTypa, CJI0BapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)
Y yMeHue 00BEKTHUBHO OIICHWBATh MH(POPMAIIHMIO O BELIECTBAX, UX MPEBPAIICHUIX U MPAKTUIECKOM MPUMEHEHUU

N YMCHHE UCIIOJIB30BAaTh e€ misa pEeICHUA y‘Ie6HO-H03HaBaTeJ'IBHBIX 3aga4




BJ'Ia,I[eHI/IC OCHOBaMHM ITOHATHIHOI'O armapara 1 CHUMBOJIMYECKOI'O A3bIKa XMMHHU JII COCTABJICHHA (bOpM}’J'I

4 HEOpPraHUYECKUX BEILLECTB, YPABHEHUN XUMUYECKUX PEAKIMI; ocCHOBaMU XuMudeckoil HomeHkiatypsl (IUPAC
U TPUBUATBHOM )
YMeHne 00bACHATH CBA3b MOJOXKEHHUS 3IeMeHTa B Ileproquueckoii cucTeMe ¢ YHCIOBBIMH XapaKTePUCTUKAMU
5 CTPOEHUSI aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB M 3aps] sApa, o0liee YUCIIO0 3JIEKTPOHOB), paclpeieeHueM
AJIEKTPOHOB 110 3HEPreTUUYECKUM YPOBHSAM aTOMOB IIEPBBIX TPEX MEPUOJIOB, KAJINS U KaJIbIHs
[IpencraBnenre o0 NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB XHMHYECKHX JJIEMEHTOB (paguyc aToma,
6 3JIEKTPOOTPHULIATEIBHOCTD), MPOCTHIX M CJIOXHBIX BEIIECTB OT IOJIOKEHHs 371eMeHTOB B Ilepuoanueckoit
cucTteMme (B MaJlbIX N€PHOJaX U INIABHBIX NOJArPYINax) U 3JEKTPOHHOIO CTPOEHUS aTOMa
7 YMenue knaccuuuupoBarb:
7.1 XUMHYECKHE 3JIEMEHTHI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUN
8 YMeHue onpenensTs:
8.1 BaJICHTHOCTb U CTENIEHb OKHMCIEHUS XUMUYECKUX IEMEHTOB, 3apsii HOHA
8.2 BUJl XUMUYECKOU CBSI3U M TUI KPUCTAIUIMUECKON CTPYKTYpPBI B COEUHEHUX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCIIUTENb U BOCCTAHOBUTEND
9 YMeHue xapakTepu3oBarh GpU3nueckre 1 XMMUYECKHE CBOMCTBA:
01 MIPOCTHIX BEMIECTB (KUCIOPOA, 030H, BOJAOPOA, TpaduT, aiMas, KpeMHHH, a30T, pocdop, cepa, xyop, HATpHIA,
' KaJIMi, MarHui, KajabIlui, aTFOMUHUAM, JKeJIe30)
9.2 CJIOXHBIX BEUIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BOJA, aMMHUAK, XJIOPOBOAOPOI, CEPOBOAOPO, OKCUIBI




u runpokcuasl MmetauioB I-1IA rpynm, amromunus, meau (II), munka, sxenesa (I u III), okcunsr yraepona (I1 u
IV), xpemuus (IV), azora u dochopa (IIl u V), cepsr (IV u VI), cepHucras, cepHas, a3oTHCTasi, a30THas,

dbocdopHas, yrojapHas, KpeMHHEBasK KHCIOTA U UX COJIH)

IMPOTrHO3UPOBATE M XAPAKTCPHU30BATH CBOMCTBaA BCIICCTB B 3aBHCHMOCTH OT HX COCTaBa M CTPOCHMHA,

9.3 MPUMEHEHUE BEIIEeCTB B 3aBUCMOCTH OT WX CBOMCTB, BO3MOKHOCTH MPOTEKAHUSA XUMUYECKUX MPEBPAIICHUN B
Pa3JIMYHBIX YCIOBUSIX
10 YMeHHe COCTaBISATh MOJICKYJISIPHBIE M HOHHBIC YPaBHEHUS PEAKIIUNA, B TOM YHCIIC:
10.1 peakuuii ”OHHOTO OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITHI
10.3 WJUTIOCTPHUPYIONIUX XUMHUECKHE CBOMCTBA M3YYCHHBIX KJIACCOB (TPYII) HEOPTAHMYECKUX BEIIECTB
10.4 MOJITBEPKTAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXKI1Yy HUMH
11 YMeHue BEIMUCHATH (IPOBOJIUTH PACUETHI):
11 OTHOCHUTEJIbHYIO MOJIEKYJSIPHYI0 U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJI0 XMUMHUYECKOTO 3JIEMEHTa B
' COETMHEHUH
11.2 MAacCOBYIO JIOJTIO BEIIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHUSIM XWMHUYECKHX DPEAKIMA M HAXOJIUTh KOJMYECTBO BEIIECTBA, OOBEM M MACCy PEareHTOB WM
' MPOJYKTOB PEAKITUN
12 Bnanenue (3HaHMEe OCHOB):
OCHOBHBIMHM METOJaMH HAay4YHOI'O IMO3HaHUs (HaOJM0JeHHe, U3MEPEHHE, YKCIEPUMEHT, MOJIEIUPOBAHUE) MPU
12.1 W3YYCHUU BEIIECTB M XUMHYECKHX SIBICHUN; yMEHHE CPOPMYITUPOBATH MPOOIEMY M MPENJIOKUTH IyTH €€

pelieHus




12.2 0e30macHOi paboThl ¢ XUMUYECKMMHU BEIIECTBAMH, XUMHUECKOU MOCYI0M U JIa0OpaTOPHBIM 000PYI0BaHHEM
npaBHJIaMyd 0e30MacHOTO OOpallieHus ¢ BEIIECTBAMH, HCIIOIh3YEeMBIMU B MOBCEIHEBHOW XU3HU, MPaBHIAMU
13 MOBE/ICHUSA B LEJIX COEpe)eHUS 3I0pOBbs U OKpY>Kalolel MPUPOAHON Cpelibl; IOHUMaHKe Bpeda (0MacHOCTH)
' BO3JICUCTBUS HA JKUBBIE OPraHU3MbI OMPEAENIEHHBIX BEUIECTB, CIOCOOOB YMEHBILICHUS U MPEJOTBPALCHUS HX
BPEIHOTO BO3JCHCTBU
13 Hannuue npakTuuecKux HaBBHIKOB IUIAHUPOBAHMS M OCYIIECTBIICHUS CIEIYIONINX XUMUUECKUX IKCIIEPUMEHTOB:
131 U3y4YeHHE U omucaHue (U3MUYECKUX CBOWCTB BEUIECTB, O3HAKOMIICHHE C (PU3UYECKUMH H XUMHUYECKHUMHU
' SIBJICHUSIMU; OTIBITHI, WITIOCTPUPYIOIINE TPU3HAKY TPOTEKAHUS XUMHUYECKUX PEaKIUit
13.2 M3y4eHue CroCO00B pa3CICHHs cCMecei
133 MOJIy4YE€HUE KHUCIIOpOJia U M3YyYEHHUE €ro CBOMCTB; IMOJIyY€HHE BOJOPOJAa U U3YyUEHHE €ro CBOMCTB; MOJSy4yeHHE
' YTJIEKHUCIIOTO Ta3a U U3yYEHHUE €ro CBOMCTB; MOJyYeHUEe aMMHaKa U U3Yy4eHHUE €ro CBOMCTB
134 MIPUTOTOBJIEHUE PACTBOPOB C OMPENECIEHHON MACCOBOM J0JIE paCTBOPEHHOTO BEMIECTBA
13.5 MpUMEHEHNE UHIUKATOPOB (JITaKMyca, METHJIOpaHka U deHoN(TaNenHa) JUisi ONpeIesieHUs XapakTepa cpebl B
' pacTBOpax KUCIOT U IIeJI0uen
UCCIIC/IOBAaHUE W OINMCAaHHE CBOMCTB HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KIIACCOB; U3YyUEHHE B3aMMOJCHUCTBUS
Y KUCIOT C METaUIaMH, OKCHJAMH METAUIOB, PAaCTBOPHUMBIMH W HEPACTBOPUMBIMU OCHOBAaHUSIMH, COJISIMH,
' MOJIyYeHUE HEPACTBOPUMBIX OCHOBAaHM; BBITECHEHHME OJHOTO MeETayla JpyrdM W3 pPacTBopa COJIH;
nccienaoBanre aM(pOTEPHBIX CBOMCTB THAPOKCUIOB TFOMUHUS U IIUHKA
pEelIeHNEe DKCIEPUMEHTAIBHBIX 3amad 1Mo TemaMm: «OCHOBHBIE KJIacChl HEOPTaHWYECKHX COCTMHEHUI,
13.7 «INEeKTPOIUTUYECKAS TUCcoanus»; «BaxkHeile HeMeTauibl U UX COeIMHEHUs»; «BaxHennme MeTamibl 1
UX COCMHEHUS»
13.8 XUMUYECKHE DSKCIEPUMEHTHI, WLIIOCTPUPYIOIINE TPU3HAKA TPOTEKAHUS pEaKIuii HOHHOrO OOMEHa;




Ka4yeCTBEHHbIC pEaKIMd Ha MPUCYTCTBYIOIIME B BOJAHBIX PAcTBOpax HOHBI: XJIOPUA-, OPOMHUI-, HOIHUI-,
cynedar-, docdar-, kapOboHAT-, CHIMKAT-aHUOHBI, THIPOKCHI-UOHBI, KATHOHBI aMMOHHUS, MarHus, KaJIbIIUs,

aTIOMUHMS, Kene3a (2+) u xkenesa (3+), menu (2+), HUHKA

14 YMeHnue:

14.1 MPEJICTABIISITh PE3YJbTAThI YKCIIEPUMEHTa B ()OpME BBIBOJOB, JIOKA3aTEILCTB, TPAPUKOB M TAOJHUI] ¥ BBISBISATH
' SMITUPUYECKHUE 3aKOHOMEPHOCTH

142 YCTaHABIMBAaTh CBS3M MEXAY pEaTbHO HaONIOJaeMbIMH XUMUYECKHUMH SIBICHUSMU U TMPOIECCAMU,

IPOUCXOSIIMMHU B MAKPO- 1 MUKPOMHUPE, OOBSICHATH IPUYNHBI MHOTOOOPAa3Hsl BEIECTB




IHHEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OCHOBHOM I'OCYJJAPCTBEHHOM

IK3AMEHE 110 XUMHNNAN
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 [lepBoHavaIbHBIE XUMUYECKUE MTOHSATUS
1.1 YucTeie BemecTBa U cMecu. CriocoObl pa3ieiicHus: cMecei
1.2 ATOMBI ¥ MOJIEKYJIBbl. XUMHUUYECKHUE 3JIeMEHThI. CHMBOJIbBI XUMUUYECKHUX 371€MEHTOB. [IpOCThIE 1 CI0KHbBIE BELIECTBA.
1.3 Xumudeckasi popMyiia. BaleHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. CTENICHh OKHCIICHUS
14 3aKoH MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIIpHas macca. MaccoBast 10Jist
' XUMHUYECKOTO 3JIEMEHTA B COETMHEHUH
15 KomnuectBo BemectBa. Monbs. MonspHas Macca. Monsipablii 00b€M Ta30B. B3anMOCBSI3b KONMMYECTBA, MAacchl M 4YHCIA
' CTPYKTYPHBIX €IUHUI] BEIIECTBA
L6 dusnueckue U XUMUYECKUE SIBJICHUSI. XUMHUUECKash peakius ¥ e€ MPU3HAKU. 3aKOH COXPAHEHMS] MAcChl BEIIECTB. XUMHUECKUE
' YpaBHEHUSA
2 [Tepuoanueckuii 3akon u [lepuoanueckas cuctema xumudeckux 3nemMenToB /.M. Menneneesa. CTpoeHue aToMoB
)1 Ilepnonnueckuii 3akoH. [lepnoanueckas cucrema xumuueckux 3ieMeHToB .M. MenzaeneeBa. [lepuoas! u rpynmnel. @u3ndeckuil
' CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB MEePUOa U TPYIIIbI AIeMEHTa
59 Crpoenne atomoB. CocraB aToMHBIX siaep. M3otombl. DnekTpoHbl. CTpoeHHE SIEKTPOHHBIX 000JI0YeK aToMOB MepBbIX 20
' XUMHYECKUX 31eMeHTOB [lepuoanueckoii cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHMUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJNIOB, KalWs, KalblMs (paauyca aTOMOB,
2.3 ANEKTPOOTPHUIATEIIBHOCTHA, METAUIMYECKUX U HEMETALTMYECKUX CBOMCTB) M UX COCAMHEHUN B COOTBETCTBUU C MOJOXKEHHEM

aneMeHTOB B [lepuoanueckoil cucteMe U CTPOCHUEM UX aTOMOB




CTpOGHI/IC B€IICCTBA

Xumunueckas cBsi3b. KoBaneHnTHas (oJsipHasi M HEMOJIAPHAs) CBA3b. DJIEKTPOOTPULIATEIIBHOCTh XMMUUECKUX 3J1€MEHTOB. MloHHas

>l cBsA3b. MeTajumnyeckas CBs3b

32 Tunbl KpUCTaNIMYECKUX pPEETOK (aTOMHas, HOHHAs, METAUIMYecKas), 3aBUCUMOCTh CBOICTB BelleCcTBa OT THIA
' KPUCTAJUIMYECKON PEIIETKN U BUJIa XUMUYECKOH CBS3U
4 Baxkneiimue npencraBuTeNIn HEOpraHMUeCcKUx BemlecTs. HemeTamsl 1 ux coequHeHus. MeTauibl U UX COEAUHEHUS

Knaccudukanms u HOMEHKIAaTypa HEOPraHMYECKHMX COCIMHEHHMN: OKCHIOB (coyieo0pasyroliie: OCHOBHBIC, KHCIOTHBIE,
4.1 amQoTepHbIe) U HecoseoOpa3yrolue; OCHOBaHUN (IIEN0YM M HEpacTBOPUMBbIE OCHOBAHMS); KHUCIOT (KHCIOPOJCOAEpKalIUe U
0OeCKHUCIOPOAHbIE, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

42 ®uznyeckue U XMMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOJA, XJIOpa, KUCIOpOJa, cepbl, a3oTa, (ocdopa,
' yriaepoaa, KpeMHUS

43 ®uznyeckue U XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-METAUIOB: JIMTHUS, HATpHsl, Kajus, MarHUs W KaJbliUs, alIOMUHUSA,
' xKeneza. DIEKTPOXUMUYECKUN sl HAlIPSHKEHUH METAIIIOB

4.4 Puznyeckue 1 XMMUYECKHE CBOMCTBA BOJOPOJHBIX COEIMHEHNI HEMETAJUIOB: XJIOPOBOIOPOAA, CEPOBOAOPOA, AaMMHUAKA

45 duznyeckue U XUMUYECKUE CBOMCTBa OKcuAoB HemeTamwioB: cepol (IV, VI), azora(Il, IV, V), docdopa(lll, V), yrnepoma(1l, IV),
' kpemuusA(IV). Ilonyyenune okcu0B HEMETAIIIOB

4.6 Xumnueckue cBoiicta okcuoB: MetaisioB IA-IIIA rpymm, nunka, meau(Il) u sxeneza(Il, III). [Tomyuenue okcuioB MeTaILIOB

47 XUMHYEeCKHEe CBOMCTBA OCHOBaHMM M aM(OTEpHBIX TUIAPOKCHUIOB (Ha HpHUMEpe THAPOKCUAOB allOMUHHUS, >KeJe3a, LHUHKA).
' [Tomyuenune ocHoBaHUN M aM(OTEPHBIX T'HJIPOKCHIOB

43 OO0ue XUMHYECKUE CBOWCTBA KHCIIOT: XJIOPOBOJOPOJHON, CEpOBOJOPOJHON, CEpHUCTOM, cepHOH, a30THOU, (ocdopHOii,
' KPEMHHEBOM, yroinbHON. OCOObIe XUMUUECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KHUCIIOT. [lomydenne KUcioT

4.9 OO6ume xumMuyeckre cBoicTBa cpeHux coneil. [lomyuenue comneit




4.10 [Tonydenue, cobupanue, pacrnozHaBaHle BOIOPO/Ia, KUCIOPOa, aMMHaKa, YIIIEKHUCIIOro ra3a B JabopaTopuu

4.11 [Momyyenne amMmmHaka, CEpHON M a30THOM KUCIOT B MPOMBIIIIEHHOCTH. OOII1e crioco0bl MOTY4YEeHUSI METAIIOB

4.12 I'eneTndeckas cBsI3b MEKy KlacCaMU HEOPraHUYECKUX COCIUHEHUN
5 XHUMHUYECKUE PeaKIUU

51 Knaccudukanus XuMUYeCKUX peaknuii Mo pa3IMyHbIM MPU3HAKAM: 110 YUCIY U COCTaBY YYAaCTBYIOIIMX B PEAKIMHU BEIIECTB, IO
' TEII0BOMY 3P HEKTY, 10 U3MEHEHHUIO CTEIIEHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB

59 TennoBoil >PQexT XUMUYECKOH peakuuu, TEPMOXMMHUYECKHE YpaBHEHHUS. OK30- U OSHAOTEPMHUYECKHE pPEaKLUu.
' TepMoxuMuyeckue ypaBHEHUS

53 OKHCIUTEIBHOBOCCTAHOBUTENIBHBIE peakuuu. OKHCIUTENIM M BOCCTAaHOBHUTENM. IIpouecchl OKHCIEHMS W BOCCTAHOBJICHMS.
' DNEeKTPOHHBIN OanaHc OKUCIUTEIbHOBOCCTAHOBUTEIBHON PEAKIMU

54 Teopust snexTponuTUYECKON Aucconuanuu. KaTHOHBI, aHUOHBI. DJIEKTPOJUTHl M HEANEKTpoiauThl. CHiIbHBIE U cladble
' 9eKTpoNUThl. CTENEHb JUCCOLUALUN

s s Peakuuu noHHOro oOMeHa. YcIOBHS NPOTEKAHUS pPEaKIUil MOHHOrO OOMEHa, IMOJIHbIE M COKpAIIEHHbIE MOHHBIE YpaBHEHHS
' peakui
6 XuMUs B OKpYKaromias cpea

61 BemectBa 1 matepuanbl B MOBCEIHEBHOM KHM3HM 4YejoBeKa. be3omacHoe MCHOIb30BaHUE BEIIECTB U XUMHUYECKHX PEakIuil B
' nabopatopuu u ObITy. [lepBast mOMOIIL TPU XUMHUUYECKUX 0’KOTaX M OTPABJICHUAX

XUMHUECKOE 3arpsi3HEHUE OKPY’Karollel cpelbl (KMCIOTHBIE JOX/HU, 3arpsi3HEHHE MOYBbI, BO3yXa M BOJOEMOB), CIOCOOBI €To
6.2 npenorspauienus [IpeaensHas gomyctumas koHueHTpauus Beuiects (I1JK). Pons xuMuu B pereHn# 3K0JI0rHUecKUX Mpodiem.
VYcunenue napHuKoBoro 3QdexTa, pa3pylneHue 030HOBOTO CIIOS
63 [Tpumenenue cepsl, azora, Gocdopa, yriepoaa, KpEMHHs U UX COCAUHEHUH B OBbITY, MEIUIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM

xo3siicTBe. [IpuMeHeHHe MeTalioB W CIUIaBOB (CTanb, YYryH, AIOPAIIOMUHUE, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH HUX




COCI[HHGHHﬁ. Ilonsarue o KOppO31uHu METAJIJIOB, OCHOBHEIC CIIOCOOBI 3alIUThI UX OT KOPPO3UHU

[IpupoaHbIe HCTOYHUKH YTIEBOJOPOOB (Yroib, IPUPOIHBIH ra3, He()Th), IPOAYKTHI UX IepepadoTKu (OEH3UH), MX POJIb B OBITY U

64 MPOMBIIIJICHHOCTH
[lepBoHauanbHbIe MOHATHUS 00 OPraHMYECKHX BEIECTBAX KaK O COCIUMHEHHUSX yriepoja (MeTaH, 3TaH, STUJICH, aleTUIeH, 3TaHoI,

6.5 TJIMIEPUH, YKCycHas kuciota). [loHsTre o OMOIOrMYecKr BaKHBIX BEIIECTBAaX: JKUPax, OeNkax, YrieBoJaX — W MX POJH B >KU3HU
YeJoBeKa

7 Pacuérnr:

7.1 1o opmynaMm XUMUYECKHX COCTMHEHUI

7.2 Macchl (MaccoBOi) TOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 0 XUMUYECKUM YPABHCHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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