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IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yNabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOrO oOmiero o0Opa3oBaHuUs
JOCTUTAIOTCS B X0JI€ 00Y4YEeHUS XMMHHU B €IMHCTBE Y4eOHOM U BOCIUTATEIbHOMN 1E€ATEIbHOCTH
B COOTBETCTBUU C TPATUIMOHHBIMH POCCUHCKUMH COLUOKYJIBTYPHBIMH U JTYXOBHO-
HPABCTBEHHBIMU [IEHHOCTSMU, IPUHATHIMU B OOIIECTBE MPaBUIaMH U HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUSA, CAMOPA3BUTHUS M COLIMAIN3ALNN 00YJaIOLIIXCS.
JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALMI M PaCIIMPEHUE OIBITA JEATEILHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMOTHYECKOr0 BOCIUTAHHUS:

LIEHHOCTHOTO OTHOIICHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJIeINI0, TTOHUMAaHMs 3HAUYCHHs] XUMHUYECKOW HAayKH B JKM3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOI MH(OPMALIUEH O MePeIOBbIX JOCTHKCHUSIX U OTKPBITUAX
MHUPOBOW U OTEUYECTBEHHON XMMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOMCTBE
MHUpa U 0OIIECTBa;

2) rpa:KIaHCKOro0 BOCIIUTAHMA:

MPEJICTABICHUS] O COLMAJIbHBIX HOpMax M MPaBWIAX MEXKIUYHOCTHBIX OTHOIICHHUHA B
KOJUICKTHBE,  KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,
y4e0OHO-UCCIIeIOBATENLCKON, TBOPYECKOM M APYrUX BUIAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW AEATEIBHOCTH TPH BBHIMOJIHEHUM YYEOHBIX, MMO3HABATEIbHBIX
3a]1a4, BHIMOJIHEHUU XUMUYECKHUX SKCIIEPUMEHTOB, CO3/IaHUHU YU€OHBIX TPOEKTOB, CTPEMIICHUS
K B3aMMOIIOHUMAHHIO M B3aMMOTIOMOIIH B IPOIIECCE ATOM y4eOHOM! JesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJCHUE W TMOCTYNKH CBOMX TOBApHILEH C MO3UIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YIETOM OCO3HAHHMSI ITOCIIEICTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 O3HAHMSA:

MHUPOBO33PEHYECKHE TPEACTABICHHUS O BEIIECTBE U XUMUIECKOH PEaKIiH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABIISIONIME OCHOBY Ul IOHUMAHUS CYIIHOCTH
HAYYHOUH KapTUHBI MUPA, IPEJICTABICHIS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS TIPUPO/IBI,
B3aMMOCBSI35IX 4YellOBeKa C MPHUPOJHOW Cpelod, O polM XMMHUU B TIO3HAHUM 3TUX
3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HANpaBICHHBIE Ha TMOJYYEHHE HOBBIX 3HAHUW IO XUMHUH,
HEOOXO/MMBIE Il OOBSICHEHWS HAOJIOaeMBIX TPOIIECCOB W SIBJICHHWW, INO3HABATEIHHOM,
MH(GOPMAIIMOHHON M YMTATeNbCKOM KyJIbTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEILHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JHMTEPATypOW, JOCTYMHBIMH TEXHHYECKHIMHU
cpeAcTBaMU MH()OPMAIIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYEHWIO W TO3HAHMIO, JII0OO3HATENHHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHMIO, IPOEKTHOI U UCCIIE0BATENLCKOM AEITENbHOCTH, K 0CO3HAHHOMY BBIOODPY
HAIPaBJICHHOCTH ¥ YPOBHS 00yYEHUS B AbHEHIIIEM;

4) popmMupoBaHHS KYJbTYPHI 310POBbS:

OCO3HAHHE IIEHHOCTH KH3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 37I0POBBIO, YCTAaHOBKH Ha
3JI0pOBBIIl  00pa3 KHM3HHM, OCO3HAHHME IIOCIEICTBUI M HENpPUSATHE BPEIHBIX MPUBBIUEK
(yrmoTpeOneHus ajkKoroysi, HapKOTHUKOB, KYpEHHs), HEOOXOJAMMOCTH COOIIOJECHUS TPABUII
0€30MacHOCTH MPU OOPAIEHUN C XUMUYECKHMHU BEIIECTBAMH B OBITY U peallbHON )KU3HU;

5) TpyaoBoro BocnuTaHus:

MHTEpeC K MPAKTHUECKOMY H3YYEHHUIO Mpodeccuii U Tpylna pa3IMyHOrO poja, yBaXKEHHE K
TPYAy W pe3yibTaTaM TpPYIOBOW JEATEIFHOCTH, B TOM YHCIIE Ha OCHOBE NPUMEHECHHUS
NPEIMETHBIX 3HAHUM 10 XUMHM, OCO3HAHHBIM BBHIOOP WHIAMBHIYaTbHOH TpaeKTOPHUU
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MPOJIOJKCHHSI 00pa30BaHMs C y4ETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHON TPO(eCCHOHATBHON e TEIBHOCTH U
pa3BUTUS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATLCS B IPO(HECCUOHATILHOM Cpelie;
6) 3K0JI0rM4ecKOro BOCIMTAHMS:

IKOJIOTHUYECKH IIeJIeco00pa3HOe OTHOIICHHE K MPUPOAC KaK MCTOYHUKY XU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBaHUs, IOHUMaHKE IIEHHOCTH 3/I0pPOBOr0 U 0€30MacHOro oopasa >ku3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PH3UYECKOMY U TICUXHYECKOMY 3JI0POBBIO,
OCO3HAaHHE LIEHHOCTU COOJIIOJIEHUsI MpaBuUi O€30MacHOr0 TMOBeNeHUs Mpu paboTe cC
BEILIECTBAMH, & TAKXKE B CUTYaLIUSIX, YTPOXKAIOIIMX 3I0POBBIO U KU3HHU JIIOJICH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIydaeMble IPU U3YYCHUU XUMHH, JUIS PEIIeHUs 3a/ad,
CBSI3aHHBIX C OKPY>KalolIeW NMPUPOJHON CPENOM, JJIsI NMOBBILIEHUSI YPOBHS 3KOJIOTHYECKON
KYJIbTYpPbl, 0CO3HAHHUS TTI00ATBHOIO XapaKTepa 3KOJOTHUECKUX MPOOIIEM U IMyTeH UX pereHus
MIOCPEJICTBOM METOJI0OB XUMHUHU, SKOJOTUUECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJACTBOBATHCS UM
B [103HABATEIbHOW, KOMMYHUKAaTUBHON U COLIMAJIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MmeTampeaMeTHBIX pPE3yAbTAaTOB BBIICISIOT 3HAYMMbIE Ui (pOpMHpOBaHUS
MHUPOBO33PEHUS O0IICHAYYHBIC TIOHATHS (3aKOH, TCOPHsI, IPUHIIMII, THITOTE3a, (PaKT, CHCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYTOE. ), KOTOPBIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4€OHBIX
peIMeTax U MO3BOJISTIOT Ha OCHOBE 3HAHHH U3 3TUX IPEIMETOB ()OPMUPOBATH MPEACTABICHUE
O TIEJIOCTHOM HAy4YHOHM KapTUHE MHpa, M YHHBEpCalbHble YydeOHble JeHCTBUS
(mo3HaBaTenbHbIC, KOMMYHHUKATHBHBIC,  PETYISTHBHBIC), KOTOpbIE  OOECICUYHUBAIOT
(¢bopMUpOBaHHE TOTOBHOCTH K CAMOCTOATEIHHOMY IUIAHUPOBAHUIO U OCYILECTBICHHUIO
y4eOHOH eI TETbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAJIbHBIE YUeOHbIe 1eCTBUS

ba3oBble Jlornueckue aeicTBus:

YMEHUS UCII0JIB30BATh MPUEMBI JIOTUYECKOTO MBIILJICHUS IPU OCBOCHUU 3HAHMI: paCKpbIBAThH
CMBICII XMMHYECKUX TMOHSATUN (BBIACISATH WX XapaKTepHble IPU3HAKH, YCTAHABIMBATH
B3aMMOCBS3b C IPYTMMH TOHSATHSMU), UCTIOIB30BaTh MOHITHS AJIsI OOBSACHEHUS OTAETbHBIX
(hakTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS U KPUTEPHUH IS KIACCU(DUKAIUKA XUMHUYECKHUX
BEILIECTB U XMMHYECKUX PEAKIUN, YCTAaHABIMBATH NMPUUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY
00BbEKTaMU M3YUEHHUsI, CTPOUTH JIOTUUECKUE PACCYKICHUs (MHIYKTUBHBIC, I€TyKTUBHBIE, TIO
aHAJIOTUN), 1€TIaTh BBIBOJBI U 3aKIHOUYEHUS;

yMEHHE TPUMEHSTh B MPOIECCE TO3HAHMS TOHATHSA (MPEIMETHBIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, UCIOIb3yeMbIe B XUMUH, MPeoOpPa30OBHIBATh IIUPOKO
MIPUMEHSEMbIEC B XUMUHU MOJICIIbHBIE TIPEICTABIICHUS] — XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA),
XuMuueckas (opMmyna W ypaBHEHHE XUMHUYECKOW pEaKIHH — TpPU PEHIeHHH Y4eOHO-
MO3HABATENBHBIX 3a/Ja4, C Y4YETOM OTHUX MOJEIBHBIX TPEICTABICHUM BBISBISATH W
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX O0OBEKTOB — XMMHUYECKUX BEUIECTB U
XUMUYECKUX PEAKIIUH, BBISBISATH 00IIME 3aKOHOMEPHOCTH, MPUUYNHHO-CIICICTBEHHBIC CBSI3U U
MPOTUBOPEYUS B U3yUAaE€MBbIX IPOLECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCKue AeiCTBUA:

YMEHUE UCIOIb30BATh MOCTABICHHBIE BOIIPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a TAKXKe
B KayeCTBE OCHOBBI JUIA (OPMHUPOBAHUSA THUIIOTE3Bl 110 TPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

MpuOOpeTEeHNe ONBITA IO IUJIAHWPOBAHUIO, OPraHU3aIlMd W TPOBEJACHHUIO YUYCHHYECKHUX
HKCIIEPUMEHTOB, YMEHUE HAOIOIaTh 32 XOJOM MpOIlecca, CaMOCTOSITENFHO MTPOTHO3UPOBATh
€ro pe3yibTaT, GOpMyIUPOBATH 000OIIICHHUS U BBIBOIBI TTO PE3YJIbTaTaM MPOBEIEHHOTO OIIBITA,
WCCIIETIOBAHMS, COCTABIIATH OTYET O MPOJIEIaHHOM paboTe.

PabGora ¢ undopmanmeii:
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yMEHUE BHIOUpaTh, aHATU3UPOBATh U UHTEPIIPETHPOBATH HH(DOPMAIIMIO PA3INYHBIX BUAOB U
dbopM TmpencTaBiIeHHs, MOJIY4aeMyl0 U3 Pa3HbIX HCTOYHHMKOB (HAay4HO-TIOMYJspHAs
JUTEepaTypa XUMHUYECKOTO COJEp)KaHWs, CIpaBOYHbIE IocoOusi, pecypcel MHTepHera),
KPUTUYECKH OLIEHUBATh MPOTHUBOPEUUBYIO U HEIOCTOBEPHYIO HH(DOPMAIIHIO;

yYMEHHUE MPUMEHATHh PAa3IUYHbIE METOJBI M 3alPOCHl MPH MOUCKE W 0TOOpe MHpOpMALUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JI BBIMOJIHEHHS] Y4€OHBIX M MMO3HABATEIbHBIX
3aJad  ONpENeN€HHOrO THIA, MPHOOPETEHHME OmbiTa B  OOJACTH  HCIOJIB30BAHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJOTHM, OBJIaJeHUE KYJIbTYpOH aKTUBHOTO
WCTIOJIB30BAHUS PA3JIIMYHBIX MMOMCKOBBIX CHUCTEM, CAaMOCTOSTENILHO BBIOMPATh ONTHUMAIBHYIO
dbopMy mpeacTaBieHUs UHGOPMAIMN U WUTIOCTPUPOBATH pEIIaeMble 3a/1a4d HECI0KHBIMU
CXeMaMH, AUarpaMMaMH, IpyruMu popMaMu rpaduKu 1 UX KOMOUHAIMSIMU;

YMEHHE MHCIIONIb30BaTh W aHAIM3UPOBATh B TMpolecce Y4YeOHOM U HCCIIeN0BaTeNbCKON
JESITeIbHOCTH HWH(POPMALMIO O BIUSAHUU TPOMBIIUICHHOCTH, CEIBCKOTO XO34HCTBA W
TPAHCIOPTA HA COCTOSIHUE OKPYKAIOUIEH MPUPOTHON CPEIBL.

KomMyHHKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelicTBUA:

YMEHHUS 33/1aBaTh BOIIPOCHI (B X0/i€ AUaliora U (WJIk) AUCKYCCUH) MO CYIECTBY 00CYyX aaeMoi
TeMBbI, (OPMYIUPOBATh CBOM TPEAJIOKECHHUS OTHOCHUTEIBHO BBIMOJIHEHUS IPEITI0KCHHOM
3a/1a4u;

YMEHUS MPEJICTABISATh MOMYyYCHHBIE Pe3yJIbTaThl TO3HABATEIBHOM IEATEIILHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTax; JAeNaTh IMPE3eHTALUI0 PE3yJIbTATOB BBIMOJHEHUS XHUMHYECKOTO
JKCIepUMeHTa (J1a00paTOpPHOTO OMBITA, JTAOOPAaTOPHOW pabOTHI MO MCCIICAOBAHHIO CBOWMCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHHUsI y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOW MO3HABATEIBHOW H
UCCIIEIOBATENLCKON IEATEIbHOCTU MPHU PEIICHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa
OOIIMX MHTEPECOB W COTJIACOBAHMS IMO3UIMH (00CYXKIEHUS, OOMCH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOpPIMHAIIMS COBMECTHBIX JIEHCTBUH, OMNpEleIeHHEe KPUTEPUEB IO OIICHKE
KaueCTBa BBIMOJIHEHHOM pabOTHI U APYTHE).

PeryassTuBHbIe yHHBepcabHble y4eOHbIe AeiicTBUA:

YMEHHE CaMOCTOSITENIEHO ONPEACNATh IEeTH JEATEIbHOCTH, TUIAHHPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBAaTh M MPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOKO JESTEIbHOCTb, BHIOMpATh
HaubOosee H(PQeKTUBHbIE CHOCOObI pElIeHUs YYeOHBIX U I03HABaTEJIbHBIX 3ajady,
CaMOCTOSITENTHO COCTaBIIATh MM KOPPEKTUPOBATH MPEATIOKEHHBIH alTOPUTM JIEHCTBUH MpH
BBITMIOJIHEHUH 3aJlaHUi ¢ y4ETOM TIOJIydeHHs] HOBBIX 3HAaHWU 00 HM3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OLEHUBATh COOTBETCTBUE IMOJYYEHHOI'O pe3yibTara 3asiBIECHHOU
eI, yYMEHHWE HCIIOJb30BaTh M AaHAJIM3UPOBATh KOHTEKCTHI, TpEAjaraeMple B YCIOBHUHU
3aJlaHUN.

MNPEIMETHBIE PE3YJBbTATHBI

B cocraBe mpenMEeTHBIX pPE3YyNbTATOB IO OCBOCHMIO 0053aTENBbHOTO  COJEpKaHMS,
YCTAaHOBJICHHOTO JaHHOW deaepaqbHOM pabouell MporpaMMoOl, BBIACISIIOT: OCBOSHHBIE
o0yJaroIMMHUCs Hay4yHbIE 3HAHUSA, YMEHHMS M CHocoObl AeicTBul, cnenuduyeckue amis
MPEeIMETHON 007acT «XUMHS», BUIBI JCATEIHHOCTA TIO TIOJYYCHUIO HOBOTO 3HAHUS, €T0
UHTEpOpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IUYHBIX Y4YeOHBIX M HOBBIX
CUTYaIHsX.

K koHiy oOydeHuss B 8 kJjiacce mpeaMETHBIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y 00YUAIOMINXCSI YMEHHUH:

® pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX TMOHSATHHA: aToM, MOJEKyla, XUMHUYECKUH
9JIEMEHT, MPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOJAHAS M HEOAHOPOJIHAs),
BaJICHTHOCTh, OTHOCHTEJIbHASI aTOMHAsI U MOJICKYJISIpHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JI0J1s1 XMMUYECKOT0 JIEMEHTa B COeIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJl, KHCJOTa, OCHOBAaHWE, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHHS,
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XUMHYECKast peaKIysl, KilacCu(pUKaINs PeaKkIfii: peakIiui COeTUHEHUS, PEAKLIUU PA3TI0KEHHUS,
peakuuu 3aMelleHus, peakuuu oOMeHa, HK30- M SHIAOTEPMHUECKHUE PEaKIMH, TEIIOBOU
3¢ ekt peakiuu, APO aToMa, SICKTPOHHBIN CJIOW aToOMa, aTOMHAs OpOUTANIb, PaJINyC aToMa,
XUMHYECKas CBSA3b, MOJSPHAs U HEMOJSpHAs KOBAJICHTHAs CBSI3b, MOHHASI CBSI3b, HOH, KATHOH,
aHUOH, PacTBOP, MAacCcOBasl 10Jis BeLIeCTBa (IIPOLIEHTHAs KOHIIEHTpal|sl) B pacTBOPE;

® JULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATUN M TNPUMEHSITh 3TU
MOHSTHSI TIPU OMMCAHUU BEILIECTB U UX MPEBPAICHHIA;

® ICIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JUIS COCTAaBICHHUS (POPMYII BELIECTB M YPaBHEHU I
XMMHYECKUX PEAKIIUI;

® OIpeAeNsaTh BAJIEHTHOCTh AaTOMOB DJJEMEHTOB B OWHApHBIX COCIUWHEHHSX, CTENEHb
OKHUCJIGHHS DJIEMEHTOB B OHHApHBIX COEQUHEHMSX, MPUHAIJICKHOCTh BEIIECTB K
ornpeaenéHHOMY KIIACCy COSAMHEHUN 1Mo (opMyliaM, BHJI XUMHUYECKON CBS3U (KOBAJICHTHAS U
MOHHAsI) B HEOPTaHUUECKUX COCTUHEHUSIX;

e packpsiBaTh cmbica Ilepuogmueckoro 3akona /I. M. MenpaeneeBa: JAEMOHCTPUPOBATH
MMOHMUMAaHHE MEPUOINIECKON 3aBUCUMOCTH CBOMCTB XUMHUUECKHX 3JIEMEHTOB OT UX MOJIO0KEHUS
B [lepnoauyeckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BELECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTaJipo;

® ONUCHIBATh U XapaKTepu3oBaTh Ta0muuHyto Gpopmy [leproandeckoit cCuCTEeMbl XUMUYECKHX
AJIEMEHTOB: Pa3IUyaTh MOHATHS «TJaBHAs MOATpynna (A-rpymma)» U «1o0o4YHast TOArpyna
(b-rpymnma)», Manble U OONbIINE MEPUOAbI, COOTHOCUTH 0003HAYEHHSI, KOTOPhIE UMEIOTCS B
tabmune «llepuoanyeckast cucrema xumuueckux osnemeHtoB J[. W. MenzpeneeBa» ¢
YHCIIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsj
sJipa, 001Iee YUCIIO 3JIEKTPOHOB U PACIPEIEICHUE UX 110 3JIEKTPOHHBIM CJIOSIM);

e KJacCUPUIMPOBATH XUMHUYECKUE DIEMEHTHI, HEOPTaHWYECKUE BEIIEeCTBA, XHUMHUYECKUE
peakuu (Mo YUCIy U COCTAaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEILIOBOMY 3G (DeKTy);
® XapakTepu3oBaTh (OMHUCHIBATH) OOIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3JIMYHBIX
KJIACCOB, MTOJITBEP K 1asi ONMCAHNE IPUMEPaMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKHUX PeaKIuii;

® IPOrHO3MPOBATh CBOWCTBAa BELIECTB B 3aBHCHUMOCTHM OT KX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHMSI XUMHYECKHX MPEBPAMICHUN B Pa3JIMUHBIX YCIOBUIX;

® BBIYHUCIATH OTHOCHUTENIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAaccChl BEIECTB, MAacCOBYIO
J0JTI0 XMMHUYECKOIo 3JIeMEeHTa Mo (opMyse COEJUHEHHUs, MAacCOBYIO JOJIO0 BEIIeCTBa B
pacTBope, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHUECKOH peaKIniy;

® IPUMEHATh OCHOBHBIE ONEpallMd MBICIUTENBHON NEATETbHOCTH — aHAIW3 M CHHTE3,
CpaBHEHHE, 0000IIeHne, CHCTeMaTH3alllo, KIacCU(UKALKIO, BBISBIEHUE MPUYUHHO-
-CIICICTBEHHBIX CBS3€W — ISl W3YYCHHs CBOWCTB BEIIECTB M XWMHYECKUX PEAKIIHiA,
€CTECTBEHHO-HAayUHble METOJbl MO3HAHUS — HaOIIO/IeHUE, HU3MEpPEeHHe, MOJeTUPOBaHHE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

e crenoBaTh NpaBWIaM  TOJb30BAHUSA XUMHUECKOW Tocyaod UM J1abOpaTOpPHBIM
o0opy/noBaHUEM, a TakXe I[paBWiaM oOOpalleHusi C BEUIeCTBAMH B COOTBETCTBUHU C
MHCTPYKLIMSAMHU TIO BBIMOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB MO MOJYYCHUIO U
coOMpaHMIO Tra3000pa3HbIX BEIIECTB (BOJOPO/Ia U KHUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C
OIpe/IeIEHHOW MaccoBOW J10Jei pacTBOPEHHOIO BEIIECTBa, IJIAHUPOBATh M IPOBOAUTH
XUMHUYECKHE IKCIIEPUMEHTHI [0 PaclO3HABAHUIO PACTBOPOB LIEJIOUEH U KUCIOT C OMOIIbIO
MH/IUKATOPOB (JIaKMYC, (heHOIPTaTeHH, METUIIOPAHK U JPYTHE).

K kxoHny obydenuss B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHUI:

® pacKpbIBaThb CMBICI OCHOBHBIX XHMMYECKHX IOHATHH: XUMHMYECKHH DJIEMEHT, aToM,
MOJIEKYJla, MOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, BAJIEHTHOCTb,
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3IEKTPOOTPULATEIBLHOCTh, CTENIEHh OKHUCIEHHUS, XUMHUYECKas peaklusi, XMMUYECKasl CBS3b,
TEIUIOBOM  3(peKkT peakiuu, MoJib, MOJSAPHBIA 00BEM, pacTBOpP, DIIEKTPOJUTHL,
HEDJICKTPOJIUTHI, SJCKTPOTUTHYECKAS TUCCOIMALIUS, PEaKIIMU HOHHOTO 00MeHa, KaTaau3aTop,
XUMHUYECKOE paBHOBecHe, oOOpaTUMble U HeoOpaTUMble peakIuH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTEIIb, OKHCIIEHHE 1 BOCCTAaHOBJICHHE,
aiotTponus, aM(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBAJIEHTHAs, MOHHAs, MeTajsinyeckas),
KpUCTAJUTMYECKasl peléTka, KOppo3usi METaIOB, CIUIaBbl, CKOPOCTh XUMHUUYECKOU PEaKIUH,
npenenbHo gonyctuMas konueHtpamus [1JIK BemectBa;

® JUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHSATUH W TPUMEHATH 3TU
MOHSATHUS MPU ONMMCAHUU BEIIECTB U UX MPEBpAICHUH;

® JCMOJb30BaTh XMMHUECKYIO CUMBOJIMKY JJISi COCTaBJIeHUsl (POPMYJI BEUIECTB U YpaBHEHUN
XUMHUYECKHUX PEaKIIHii;

® ONpEeNENsATh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX IJIEMEHTOB B COCIUHEHUSX
Pa3IMYHOIO COCTaBa, IPHUHAJJIEKHOCTD BEILECTB K ONpPENEIEHHOMY KJIACCy COCAUHEHMH 110
dbopMynaM, BHUA XHUMHUYECKOH CBsI3W (KOBaJeHTHAs, WOHHAas, METaJUIMYecKas) B
HEOPTaHWYECKUX COCAMHCHHSX, 3aps/l MOHA MO0 XUMHUYECKOW (opMylie, XapakTep Cpelbl B
BOAHBIX pAcTBOpax HEOPraHWYECKUX COCIUHEHUH, TUN KPUCTAUTMYECKOW PpEeHIETKU
KOHKPETHOT'O BEIIIECTBA;

e packpsiBaTh cMbich [lepuonnyeckoro 3akona J{. . MenaeneeBa u 1eMOHCTPUPOBAThH €TI0
MMOHMMAHKE: OIKCHIBATh M XapaKTEepPH30BaTh TAOMUUHYIO (opmy [leproaudeckoid CHCTEMBI
XUMHUYECKUX JIEMEHTOB: pa3inyaTh NOHATHUS «TJIaBHAS NOATrpyMma (A-rpyria)y» U «modoyHas
noxarpynmna (b-rpynma)y», Maneie 1 GosblIve MepUobl, COOTHOCHTh 0003HAUYEHUS, KOTOPHIC
MMEIOTCSl B TIEPUOJUYECKON TaOJMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB | 3aps] siipa, oOIee YUCiIo 3JIEKTPOHOB U pacrpeaesieHue
UX TI0 DJIGKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB
AJIEMEHTOB M WX COEAMHEHUU B MpEeJesiax MalbIX MEePUOIOB U IIaBHBIX MOATPYII C Y4ETOM
CTPOCHHUS UX aTOMOB;

e KJacCUPHUIMPOBATH XUMHUYECKUE DIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XHUMHUYECKHE
peakuu (10 YUCIy U COCTaBY YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3P (HEKTy,
M0 U3MEHEHHIO CTETIeHEH OKUCIEHUSI XUMUUYECKUX 2JIEMEHTOB);

® XapaKTepHU30BaTh (OMUCHIBATH) 00IINE U CrieU(PUIECKUEe XUMUUECKHE CBOMCTBA MPOCTHIX
M CIIOKHBIX BEIIECTB, TMOATBEPKJAs OIMNHUCAHHE TPUMEPAMH MOJICKYJISIPHBIX W HOHHBIX
YpaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINA;

® COCTaBJISITh YPaBHEHUS BJIEKTPOJUTUYECKON AUCCONMALMM KHUCIIOT, LIEJIOYEd U COJIEH,
MOJTHBIE M COKpAII€HHBIE YpPAaBHEHHS pEaKIMi HOHHOTO OOMEHa, ypaBHEHUS pEeaKIui,
MOATBEPKJIAIOIINX CYIIECTBOBAHNE T'€HETUYECKOW CBSI3U MEXKIY BEIIECTBAMHU PA3THYHBIX
KJIaCCOB;

® pacKphIBaTh CYIIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX PEaKIuii;

® TIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3MOKHOCTHU
MPOTEKAHUS XUMHUYECKHUX TTPEBPAIICHUH B Pa3IMUHBIX YCIOBHSIX;

® BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIONII0 XMMHUYECKOTO dJIeMeHTa Mo (opMmyrie COeIWHEHUs, MacCOBYIO MOJIO BEIIEeCTBA B
pacTBope, MPOBOJIUTH PACUETHI TT0 YPABHEHHUIO XUMHUYECKON peaKITnu;

e coOmofaTh TpaBWia TOJB30BAHHUS ~ XMMHYECKOWM TOCYAOH ©  J1abOpaTOPHBIM
o0opynoBaHuEM, a TakkKe IMpaBuWia OOpalleHUuss C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBIMOJTHEHUIO J1A0OPATOPHBIX XUMUYECKUX OMBITOB MO TMOTYYCHHIO U
COOMpPaHHIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YTIEKUCIIOTO ra3a);
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® MPOBOAMUTH PEAKIUH, MOATBEPXKIAIONINE KAYECTBEHHBIN COCTaB PAa3JIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpHUA-, OpOMUI-, oAU, KapOoHat-, ¢pocdar-, cunukar-,
cynbhaT-, THAPOKCHUI-WOHBI, KATHOHBl AaMMOHHMS ¥ HMOHBl H3YYCHHBIX METAJJIOB,
MPUCYTCTBYIOIIME B BOJAHBIX PACTBOPaX HEOPTraHUYECKHUX BEILECTB;

® IPUMEHATH OCHOBHBIC OIEPAIMH MBICIUTEIBHON AEATCIBHOCTH — aHAIN3 M CHHTE3,
cpaBHEHHeE, 0000IIeHNe, CUCTEMATH3aLUIO0, BBISBICHUE NPUYNHHO-CICICTBEHHBIX CBSI3eH —
JUIL M3YYEHUsS] CBOWCTB BEIIECTB M XMMHMYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIE METOJIbI

MO3HAHMS — HaOJIOJIeHWEe, H3MEpPEHUE, MOACIUPOBAHUE, DKCIEPUMEHT (pealbHBIA U
MBICJICHHBIN ).

COIEPKAHUE OBYYEHMUSI

8 KIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[IpenMer xumun. Posib XMMUM B )KU3HU YellIOBEKa. XUMUS B CUCTeMe Hayk. Temna u BellecTna.
@u3nyYecKue CBOMCTBA BEWIECTB. ArperarHoe cocrtosHue BeuiectB. [loHsTHE O MeTOmax
nmo3HaHus B XxuMuu. YucTele BemecTa U cmecu. CiocoObl pa3ieieHus cMecei.

ATOMBI U MOJIEKYJTbI. XUMHUUYECKHE 371eMeHThI. CUMBOJIBI XUMUUYECKHUX JIEMEHTOB. [IpocThie u
CJIOKHBIE BeIecTBa. ATOMHO-MOJIEKYISIPHOE YUeHHE.

Xumudeckas hopmyna. BalleHTHOCTh aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BemlecTB. OTHOCUTeNbHAss aToMHas Macca. OTHOCUTENbHAs MOJIEKYJIsIpHAs Macca.
MaccoBas 1011 XMUMUYECKOTO 3JIEMEHTA B COCTMHCHUH.

KonnuectBo BemectBa. Monb. MosnsipHas macca. B3auMocBs3b KOJIMYECTBA, MAacChl U UMCia
CTPYKTYPHBIX €UHUII BelecTBa. Pacu€Tel o hopmMynaM XMMUYECKUX COCTMHEHUM.
®u3znueckue M XUMUYECKHE SBIEHUSA. XHUMHUYECKas peakiuss U e€ NpU3HaKU. 3aKOH
COXpaHEHHsS MacChl BemIecTB. XHMHYEeCKHe ypaBHeHHs. Kiaccudukarus XUMHYECKUX
peakuuii (CoeAMHEeHUS, PA3I0KEHUSI, 3aMEIIIEHHS, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TMOCYy[I0#, MpaBuiaMu paboThl B JabopaTopuud U MpuEMamMu
oOparieHus ¢ J1abopaTopHbIM 00OpYAOBaHUEM, U3YUCHHE M OMUCAHUE (PU3NUECKUX CBOWCTB
00pa3I0B HEOPTraHMUECKUX BEIIECTB, HaOMoeHue (pu3nueckux (IJIaBICHUE BOCKA, TasHUE
JbJIa, PACTUPAHUE caxapa B CTYIKE, KUTIEHWE U KOHJICHCAIIHsI BO/IbI) U XUMUYECKUX (TOpeHHE
CBEYM, MPOKATMBAHHE MEIHON IMPOBOJOKH, B3aUMOJIEHCTBHE MeJa C KHCIOTON) sIBICHUH,
Ha0JII0/ICHNE U OMMCAaHUE MTPU3HAKOB MPOTEKAHUSI XUMHUYECKUX PEaKInii (pa3ioxkeHue caxapa,
B3aMMO/ICHCTBIE CEPHOI KUCTIOTHI C XJIOPHUIOM Oapus, pazioxeHue ruapokcuaa meau (1I) mpu
HarpeBaHuM, B3aUMOJIEHCTBUE Xkene3a ¢ pacTBopoM coiu meau (II), m3ydenume crocoboB
pasaeneHrs CMeceil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHWE, BBIAPUBAHHE, AUCTUILISIINS,
xpoMarorpadusi, TPOBEIECHHE OYNCTKA TIOBAPEHHON COJIM, HAONIOJCHHUE U OIHMCAaHUE
pe3yAbTaTOB MPOBEACHUS OIbITA, WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MacChl, CO3/aHHUE
MOJIeJIe MOJIEKYI (IIIapOCTEePKHEBBIX ).

Baskneiilue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kuciopom — 3J€MEHT W TPOCTOE BEMIECTBO.
Haxoxnaenue kuciopoma B mpupone, (u3mdeckue UM XUMHUYECKHE CBONCTBA (peakiuu
ropenus). Oxkcuapl. [lpumenenue kucnopoga. CrmocoObl TOMYYEeHUS KHCIOpPOJa B
nabopaTtopuu ¥ MPOMBIIUIEHHOCTH. KpyroBopot kucnopoaa B mpupoae. O30H — aIOTpOIHAS
MoauUKaIUs KUCIOPOIa.
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TernoBoil >PQeKT XUMHUYECKOH peakluu, TEPMOXUMHUECKHE YypaBHEHUS, OK30- U
SHIOTEPMUYECKHE peakiuu. TOIMBO: yroib M MeTaH. 3arpsA3HEHUE BO31yXa, YCHICHHE
MapHUKOBOTO 3 deKTa, pa3pyluIeHHe 030HOBOTO CIIOS.

Bogopon — snemenT u npoctoe BeuecTBo. Haxoxxaenue Bojopo/ia B mpupojie, Guzndeckue u
XMMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOOBI NonydeHust. Kucinotsl u conu.

Mounsipabiii 00bEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue CBOMCTBA BOAbl. Boma kak pactBopurens. PactBopsl. Hacelennsie u
HEHACBIIICHHbIE pacTBOPBL. PacTBopuMOCTh BeliecTB B Bojae. MaccoBasi 10js BELECTBA B
pactBope. Xumuueckue cBoiicrBa Bojibl. OcHoBaHMs. Poiib pacTBOpOB B pUPOJIE U B KU3HU
yenoBeka. KpyroBopor Bobl B npupoje. 3arps3HeHue NpupoaHbiX Bo. OXpaHa U OUMCTKA
MPUPOHBIX BOJI.

Knaccudukanus neopranuyeckux coeauneHuid. Oxcuapl. Knmaccudukanuss oKcHuaoB:
coneoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHBIE) ©  HECOJIeoOpasyrouue.
Homenknarypa okcupoB. ®dusnyeckue M XUMUYECKHE cBoWcTBa OKCUAOB. llomyudeHue
OKCH/JIOB.

OcHoBanus. Krnaccudukamuss ocHOBaHMiA: WIENOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Howmenxkiarypa ocHoBaHuil. PU3NUYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lomyueHne
OCHOBaHMH.

Kucnorsl. Knaccuduxanus kuciaor. Homenkiarypa kuciaor. @u3znyeckue M XUMHUYECKUE
cBoiicTBa KUCIOT. Psing aktuBHOcTH MeTaiuioB H. H. bekerosa. ITonyyenue kucior.

Comu. Homenkiarypa cosneit. @usndeckre 1 XUMUYECKUE CBOMCTBa coeil. [lomyduenue coeit.
I'eneTnueckas cBsI3b MEXKIYy KJIaCCAMH HEOPIaHUYECKUX COECTMHEHUM.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OIpeAeNieHuEe COACpkKaHMs KHUCIOpOoAa B BO3IyXe, IMOJIyYeHHE, cCOOMpaHHe,
pacro3HaBaHHE M U3y4YE€HHE CBOMCTB KHCIOpPOJA, HAONIOJEHUE B3aUMOJICHCTBUS BEILIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS U MTPEKPAIEHUS TOpeHus (Toxkapa), 03HaKOMJICHHE C
o0Opa3laMu OKCHJIOB W ONHCAaHHE MX CBOICTB, MOJydeHHE, cOOMpaHue, pacro3HaBaHUE U
U3yueHHe CBOMCTB BOjOposa (ropeHue), B3auMojaeicTBHe Bojaopoaa ¢ okcuaoM menu (II)
(BO3MOHO  HCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB), HAOMIOJEHHWE OOpa3IOB  BEIIECTB
KOJMYECTBOM | MOJb, MCCIIEOBAaHHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IUYHOMN
pacTBOPUMOCTBIO, TPHUTOTOBIICHHUE PACTBOPOB C  ONPEACIEHHOM MacCOBOW  JIOJEH
pacTBOPEHHOTO BEIIECTBA, B3aHMMOJCHCTBHE BOJABI C METaIaMU (HAaTpUEM U KalbIIUEeM)
(BO3MOHO HCIOJIb30BAaHUE BHUJICOMATEPUAIOB), HCCIEOBAaHHUE OOpPA3I[0B HEOPTaHUUECKHUX
BEIIECTB PA3NIUYHBIX KJIACCOB, HAONIO/IEHNE U3MEHEHHUsI OKPACKH MHIUKATOPOB B PacTBOPAx
KHCJIOT W IIeNovel, u3ydeHne B3ammojencTtBus okcuaa meau (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJllaMH, pEeaklUHWil HeHUTpalu3aluu, MOJyYeHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOIO MeETalla JPYyrUM W3 pPacTBOpa COJH, pEIICHHE
SKCIEPUMEHTAIIbHBIX 3371a4 110 TeMe «BaxxHelme KjIacchl HEOPraHMYECKUX COSIUHEHUIN».
Mepuoauveckuii 3akon u Ilepuoamueckasi cucrema xumuuyeckux sjiaemenros /I, WU.
MenpeieeBa. Crtpoenune aTOMOB. XumMnueckas CBSI3b. OxucauTebHO-
BOCCTAHOBHTE/IbHbIE peaKIMU

[TepBbie MOMBITKN KIACCH(PUKAIUU XUMUYECKHX dJeMEeHTOB. [[oHSATHE O TpyMIax CXOTHBIX
3JIEMEHTOB (ILEJTOYHbIE W MIEIOYHO3EMENIbHbIE METaJlIbl, TallOT€Hbl, WHEPTHBIE Ta3bl).
DNeMeHTHI, KOTOphIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

[Tepnonnueckuit 3akoH. [lepnonnueckas cucreMa xumuaeckux anemeHTos 1. 1. Menneneesa.
Kopotkonepuoanast u aivHHOTepuoaHas ¢opMbl [lepuonndeckoil CUCTEMBI XUMHUYECKUX
anemenToB /. M. MenneneeBa. Ilepuonel u rpynmnsl. PHU3MYECKHUN CMBICH TOPSAIKOBOTO
HOMEpa, HOMEPOB MEPHUOJIa U TPYIIIIbI FTEMEHTA.

Crpoenune atomoB. CocTtaB aToMHBIX sfep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obonouek aroMoB mepBbiXx 20 xumuyeckux snemMeHTOB [lepmommueckoirt cuctemsr 1. U.
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MenaeneeBa. XapakTepruCTHKAa XMMUYECKOT0 3JIEMEHTA 110 €ro NMoJI0KeHUo B [Ieproanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUs PaJuyca aTOMOB XUMHUYECKUX HJIEMEHTOB, METALTUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U [IEPUOIAM.

3nauenue [lepuoguyeckoro 3akoHa u [leproanyeckoit CuCTEMbl XUMHUUECKUX 3JIEMEHTOB ISt
pa3BUTHS Hayku U npakTuku. [. . MeHneneeB — yd€HbIN U rpak JaHUH.

Xumuueckas CBS3b. KoBasientHas (monstpHast u HETIOJISIpHAS ) CBSI3b.
DIEeKTpOOTPULIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHAs CBS3b.

Crenens okucienus. OKUCIUTENbHO--BOCCTAHOBUTEIbHBIE peakuuu. [Ipoliecchl OKUuCIeHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

M3y4yeHue oOpa3oB BEIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE THAPOKCH/IA LIMHKA C
pacTBOpaMM KHCIOT U IIEJOYeHd, NPOBEICHHUE OMNBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil (rOpeHHe, PeaKuu pa3ioKeHUs, COSIUHEHHUS).
Meoswcnpeomemnunie ceasu

Peanuzanus MexxnpegMeTHbIX CBA3EeM IPU U3YUEHUU XMMUU B 8 KJIaCCe OCYILIECTBIISETCA Yepes
HCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHATUM, TaK W MOHATHUM, SBISTIOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01mue ecTecTBeHHO--HAyYHBIC MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CHUHTE3, KiaccHU(HKaIus, MepUOAUYHOCTb, HAONIOJIEHUE, IKCIEPUMEHT, MOJIEIHpPOBAHHE,
HU3MEPEHHE, MOJICIb, SIBJICHUE.

®usuka: wmarepusi, aroM, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIWJA, HW30TOINBI,
PaJIMOAKTUBHOCTh, MOJICKYJIA, JICKTPUUYCCKUHN 3apsj, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEIECTBA, ra3, (U3NYECKUE BEIUYMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, TIIAHETHI,
3BE3751, ComHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpochepa, MUHEPAIIbI, TOPHBIC MTOPOJBI, MOJIE3HBIC NCKOMAEMBIE,
TOIUUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4YecKasi peakus

[Iepnonnueckuit 3akoH. [lepnonnueckas cucreMa xumudeckux eMeHToB 1. 1. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX
TPEX MEePUOIOB, KK, KAJTbIIUS U UX COSAMHEHUN B COOTBETCTBUHU C TIOJIOKEHUEM JIEMEHTOB
B [lepuoandeckoii cucremMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BelIeCTBA: BUJBI XWMHUYECKOW CBSI3U. THMBI KPUCTAUIMUECKUX PEIIETOK,
3aBUCUMOCTh CBOICTB BEIIECTBA OT THIA KPUCTANIMYECKOM PEIIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTraHMYECKHX BeHIeCTB. XHUMHUYECKHE CBOMCTBa
BEIIIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJaccaM HEOPTaHUYECKHX COCTUHEHUN, TeHEeTHYEeCKas
CBSA3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanms XuMAYECKUX pPEAKIMH MO pa3IuvHbBIM MpH3HaKaMm (10 YHUCITy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3G (}eKTy, Mo U3MEHEHUIO0 CTeneHeil
OKHCJICHUSI XUMHUYECKUX JIEMEHTOB, TI0 0OpAaTUMOCTH, MO Y4aCTHUIO KaTajau3aropa). JK30- U
SHJOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKHUE YPABHEHUSI.

[Tonste o ckopoctn xumuueckoil peaknuu. I[lonstue 06 00paTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusx. [IoHsATHEe O TOMOreHHBIX M TreTepOoreHHbIX peakuusx. [lonarue o
katasmze. [loHsATHE O XWMHUYeCKOM paBHOBeCHMH. DaKTOphI, BIUSIOMIME HA CKOPOCTH
XUMHUYECKON PEAKIIMU U TIOJIOKEHUE XUMHUECKOTO PaBHOBECHS.
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OKUCINTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH, JJCKTPOHHBIM  OalaHC  OKUCIUTENBHO-
BOCCTAHOBUTENIBHON peakiiuy. COCTaBIIEHNE YPAaBHEHUH OKUCIUTENBHO--BOCCTAHOBUTEIbHBIX
peaKIHii ¢ UCIIOJIb30BAaHUEM METO0/1a JICKTPOHHOTO OaaHca.

Teopust >IEKTPOIUTHYECKON IUCCOLMALMU. JJNEKTPOJIMTBI M HEMIEKTPOJauThl. KaTtnonsl,
aHUOHBI. MexaHu3M AMCCOLMAalMM BEIIECTB C Pa3JIMYHBIMU BHJAMH XUMHUYECKOW CBS3H.
Crenenp quccounanyu. CuiibHbIE U cl1a0ble IEKTPOIUTHI.

Peakiiun noHHOTO OOMEHa. YCIIOBHS NMPOTEKAHHUS pEeakiuii MOHHOro OoOMEHa, MOJHBIE U
COKpallléHHbIE HOHHBIE YpaBHEHUs peakiuil. CBOMCTBA KHCIIOT, OCHOBAaHUM U COJIEN B CBETE
MPEJCTaBICHUNA 00 3IEKTPOIUTUYECKON Aucconuanuu. KauecTBeHHbIE peakIMd Ha WOHBI.
[lonsiTHEe 0 rugpoIU3e coneil.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB ¥ HeMeTaioB (rpaduTa M anmasa), CIOKHBIX BEUIECTB (XJIOpHAa HaTpus),
UCCJIEIOBAHUE 3aBHUCHUMOCTH CKOPOCTH XHMHUYECKOW PEAaKLHMHU OT BO3IACHCTBHS PA3IHUYHBIX
(akTOpOB, HCCIEIOBAHNE AIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, IPOIIECCa TUCCOIUAIINN
KHUCJIOT, IIeJo4Yed U coyieil (BO3MOXHO MCIIOJIb30BaHME BHUAEO MaTepUalloB), MPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIOLIUX MPU3HAKY IPOTEKAHUS PEaKIil HOHHOTO oOMeHa (oOpa3oBaHUe
ocajika, BbIIEJICHHE Ta3a, oOpa3oBaHUE BOJbl), OMBITOB, WIUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakluil (TOpeHHE, peakuu Pa3iokKEeHUs, COSUHEHHUS),
pacrno3HaBaHHE€ HEOPraHMYECKUX BEIIECTB C IOMOIIbK0 KAYECTBEHHBIX PEAKLMM HA HOHBI,
pellIeHre IKCIEPUMEHTAIbHBIX 3a/1a4.

HemeraJyuibl 1 MX cOeJHHEHUA

OO0mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTEIEHU
okucieHus. CTpoeHue U pU3NUeCKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XUMUYECKHE
CBOICTBa Ha IpuUMepe XJopa (B3aMMOJEHCTBHE C METAUIaMM, HEMETajllaMH, LIeJI0uaMu).
Xnoposogopon. CoisHasg KHCIOTAa, XMMHMYECKHE CBOMICTBA, IIOJIy4€HHE, IIPUMEHEHUE.
JelictBue XxJiopa M XJIOPOBOJOPOJA HA OpPraHM3M 4eJIOBeKa. BaxkHelmme XJIOpUIbl U HX
HaXO0XJCHUE B IIPUPOJIE.

Oobmass xapakrtepuctuka osneMeHToB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKkTepHble CTeneHu okucieHus. CTpoeHne U pU3NYecKrue CBOMCTBA MPOCTHIX BEIECTB —
KHCIIOPO/1a U Cepbl. AJUIOTPOITHBIE MOAU(PUKAILIUN KUCIOPOa U cepbl. XUMHUYECKHE CBONCTBA
ceprl. CepoBojiopoJ, cTpoeHHe, pU3NUYEeCKhe U XUMHUYecKhe cBoiicTBa. OKCHIBI cepbl Kak
MIPEICTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KMCIO0Ta, (PU3HUECKUE U XMMHUYECKHE CBOICTBA
(oOmme kak MpeacTaBUTENs Kiacca KHCIOT U creruduueckue). XUMUYECKHE peakiHH,
JIeKAIMe B OCHOBE IMPOMBIIIJIEHHOTO CHOCcOo0a IMOJIydeHUsl CEepHOM KUCIOThl. [IpuMenenue
cepHOi KuCIOTBI. CoONM CEepHOM KHCIOTHI, KAayeCTBEHHAas peakuus Ha Cyiab(paT-HoH.
Haxoxnaenue cepbl U €€ coeAMHEHUN B MpUpoje. XUMHUECKOEe 3arpsi3HEHHE OKpY’Karolei
Cpeabl COeIMHEHUSIMU cephbl (KUCIOTHBIE JOXK/IHU, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOObI
€ro Npe0TBpaIlIEHNUS.

OOmast xapakTepucTuka »3jeMeHTOB VA-rpymnmnbel. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIEHHs. A30T, pacnpocTpaHEHHE B Mpupoie, (u3nueckue u
XUMUYeckue cBoiictBa. KpyroBopor asora B mpupoje. AMMHaK, €ro (usndeckue u
XUMHUYECKHE CBOMICTBa, mosiyueHue u mnpumeHenue. Conu aMMOHHMS, UX (U3HUECKHE U
XMMHUYECKHE CBOWMCTBA, MpuMeHeHue. KauecTBeHHast peakiusi Ha MOHbI aMMOHMsI. A30THast
KHCIIOTa, €€ IMoylydeHue, Gpusndeckue U XUMHUYECKne CBOMCTBA (00IIMe Kak MpeAcTaBUTENsS
KJlacca KUCIOT U crneuugpudeckue). Mcnonb30Banne HUTPATOB U coJield aMMOHHUSI B Ka4eCcTBE
MUHEPAJIbHBIX YA0OpeHUd. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAloIIel cpellbl COeTUHEHUSIMU
a30Ta (KUCIIOTHBIE I0XK/IH, 3aTrpsI3HEHUE BO3TyXa, TOYBHI M BOJI0EMOB). Docdop, atoTporHbIe
Moaupukanun pocdopa, gusnyeckue M xumuyeckue cpoiictBa. Oxcun ¢ochopa (V) u
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dbocdopHas kuciora, (HU3MUECKHMEe U XUMHUYECKUE CBOMCTBA, MoyydeHue. lcmonbp3oBaHue
(dhocaroB B kKauecTBe MUHEPAIBHBIX YI0OPEHUH.

OOmast xapakrepuctuka d31eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIECHUS. YTIIepO/l, aJUIOTPOIHbIE MOIU(BUKALIUY, PACTIPOCTPAHEHUE
B Npupojae, (pU3MUECKME W XUMHUECKHE CBoicTBa. AzncopOuus. KpyroBopor yriepoxa B
npupoae. Okcuabl yriepoaa, ux (pusndeckre u XuMU4Yeckrue CBOMCTBA, IEHCTBUE HA KUBBIC
OpPraHU3MBbl, IOJYYCHUE U MPUMEHEHHUE. DKOJOTHYECKHE MPOOJIEMBbl, CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV), runoresa rimo6anbHOro MOTEIICHUS KJIMMaTa, MapHUKOBBIN 3P dekT. YToapHas
KHCJIOTa U e€ CONM, X (PU3MUECKHEe W XMMHUYECKHE CBOMCTBA, MOJyYCHHE U MPUMEHEHHE.
KauectBenHnas peakius Ha kapOoHaT-HOHBL. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHayanbHble TMOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEOUHEHHSIX Yriepoja
(MeraH, STaH, 3TWUJIEH, allETUJIEH, 3TaHOJ, IJIMLEPHUH, YyKCycHas kuciorta). Ilpuponnbie
WCTOYHUKU YTIIEBOAOPOJOB (yroiib, MPUPOAHBINA ra3, HE(PTH), MPOIYKTHl MX MepepabOTKU
(ObeH3mH), WX poNb B OBITY M TPOMBINUICHHOCTH. [IOHATHE O OMOJOTMYECKH BaKHBIX
BEIIECTBAX: JKHUpaX, OesKax, yrieBoJax — M UX pPOJIM B KM3HHM 4YeloBeka. MarepuanbHOe
€IMHCTBO OPTaHUYECKUX U HEOPTaHMUYECKUX COSAMHEHHH.

Kpemuuii, ero ¢puznyeckue u XUMUYECKHE CBOMCTBA, MOJIy4eHHe U puMeHeHne. CoeTnHeHus
KpemHHuA B mpupoae. Ooume npencrasieHus 00 okcuae kpemuus (IV) 1 kpeMHUEBON KHCIIOTE.
Cunukatel, UX UCIOIB30BAaHUE B OBITY, B MPOMBIILJICHHOCTU. BaxxHeillne cTpouTenbHbIE
MaTepHalibl: KepaMUKa, CTEKJIO, HEMEHT, OeTOoH, xkene300eToH. IIpobmemsbl Ge3omacHOTro
WCIOJIb30BAaHUS CTPOUTENIbHBIX MAaTEPUajIOB B MOBCEAHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBONCTB COJISIHON KHCIOTHI, MPOBEICHUE
Ka4yeCTBEHHBIX PEAKIM Ha XJIOPUI-HOHBI M HAOIIOACHNE IPU3HAKOB UX MMPOTEKAHHUSI, OTIBITHI,
oTpaxkaroiue (HrU3n4ecKue U XMMHUYEeCKHe CBOMCTBA IaJIOTEHOB M UX COeIMHEHUN (BO3MOXKHO
HCII0JIb30BAaHNE BHUJIEOMATEPUAIIOB), O3HAKOMIJIEHHE ¢ 00pa3liaMy XJIOPHUA0B (raJIOr€HU/IOB),
O3HAaKOMJIEHHE ¢ oOpa3lamMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpPHAIOB), HaOIIOJeHUEe Tiporiecca OOyIJMBaHHUS caxapa TMOJ JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEpHOM KHUCIOThI, M3y4yeHHE XHMHYECKHUX CBOMCTB paz0aBieHHON
CEpHOIl KHCIIOTHI, MPOBEJCHHE KAYeCTBEHHOW peaklUHU Ha Cyiab(paT-MOH M HaOII0JIeHUE
IpU3HAKa e€ MPOTEeKaHus, O3HAKOMJIEHHE ¢ (PM3NYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COEIUHEHUIN (BO3MOXXHO HCIOJb30BAaHUE BHAEOMATEPUANIOB), 00pa3llaMM a30THBIX M
¢bochopHBIX ynoOpeHHi, MosyyeHHe, cOOMpaHHE, PACHO3HaBaHME U HM3y4EHHE CBOWCTB
aMMHaKa, MPOBEJICHNE KaUeCTBEHHBIX PeakIfii Ha MOH aMMOHHS U (hocdaT-uoH U U3ydeHHe
MIPU3HAKOB UX MPOTEKAHUs, B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IBIO
(BO3MOYKHO HCIIOJIb30BaHME BHJIEOMATEPUANIOB), H3yUY€HUE MOJeNed KpHUCTaINUYECKUX
peméTok anmasa, rpaduTa, (QyuiepeHa, O3HAKOMJIEHHE C TIPOLIECCOM  aAcopOIHU
pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM NPOTHUBOras3a, MOIy4YeHUE,
coOupaHue, pacro3HaBaHWE W U3YyYEHHE CBOWCTB YIJIEKUCIIOTO ras3a, IpOBeAECHUE
Ka4yeCTBEHHBIX peaKIiii Ha KapOOHAT M CHIIMKAT-WOHBI ¥ H3y4eHNE TPU3HAKOB UX MPOTEKAHUS,
O3HAKOMJICHHUE C MPOAYKIHEH CUIIMKATHON MPOMBIIUIEHHOCTH, PEIICHNE SKCIIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxHelmne HeMeTaUIbl U UX COSTUHEHUSY.

MeTaJliibl M MX COEIMHEHHUS

OO6mas xapakTepuCcTUKa XUMHUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH MX IOJIOKEHUS B
[Tepuonnueckont cucreMe xumuuyeckux siueMeHToB JI. M. MeneneeBa nu CTpoeHUsI aTOMOB.
Crpoenne metauioB. Meraminyeckas CBsi3b U MeTa/UIMYecKas KpUCTallInyecKasi peniérka.
DNEeKTPOXUMHUYECKUI sl HanpspDKeHUH MeTayuioB. Pusnyeckue M XUMHYECKHE CBOWCTBA
MeTaisoB. O01ue crocoObl nmonydeHus MeTamuioB. [loHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE
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COCOOBI 3aIIUTHl UX OT Kopposuu. CriiaBbl (CTajdb, YyTyH, AIOPATIOMUHUHN, OpOH3a) U UX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[IlesrouHble MeTaJUIBL: 11OJI0KEeHKE B [lepuoanueckoil cucteme XuMudeckux anemenTos . H.
MeneneeBa, CTpOCHHE MX aTOMOB, HaxoxkJeHue B mpupone. dusmyeckne U XUMHUUYECKHE
cBoiicTBa (Ha npumepe Harpuss U Kanust). OKCUABI M TUAPOKCHUIBl HATpUS M Kajusl.
[IpuMeHeHne MEN0YHbIX METAJUIOB U UX COETMHEHUI.

[Iler0uHO3EeMENBbHBIE METAJIIIBI MATHUM M KaJIbLUN: MOJ0KEeHHE B [lepuonnueckon cucreme
xuMuyeckux 3neMmeHToB /. 1. MeHeneeBa, CTpO€HHE UX aTOMOB, HaXOKJIEHUE B IIPUPOJIE.
dusnueckre U XUMUUECKHE CBOMCTBA MAarHus M Kalblud. BaxkHelme coeTUHEHUS KaIbIlUsg
(okcun, rugpokcun, conn). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuil: nonoxenue B llepuogumyeckoy cucreme XuMHUYecKHx diaeMeHToB J[. .
MeHeneeBa, CTpOCHUE aTOMa, HaX0K/JIeHHE B pupoje. Pru3nuecknue 1 XMMUYECKHE CBOMCTBA
aMOMUHUS. AM(pOTEpHBIE CBOMCTBA OKCHU/IA U THIPOKCH/IA AIFOMUHUSI.

Kenezo: nonoxenue B Ilepuonnueckoit cucteMe xumuueckux 3yeMenToB /1. . Menneneesa,
CTPOEHHE aTOMa, Haxo)KJeHue B npupozae. Ousznyeckue U XMMHYECKUE CBOMCTBA JKeEJe3a.
Oxcunsl, runpokcubl u conu xxenesa (II) u xenesa (I11), ux cocras, cBoICTBa U MOTyUEHUE.
Xumuueckuii Ikcnepumenm:

O3HaKOMIIEHHE ¢ 00pa3laMi METaJIOB U CIUIABOB, UX (PU3NYECKUMHU CBOWCTBAMU, U3yUCHHE
pe3yJIbTaTOB  KOPPO3UM  METAJUIOB  (BO3MOXKHO — HCIOJIb30BaHUE  BUEOMATEPHUAJIOB),
OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA KajblMsl W HATpus C BOJOM (BO3MOXKHO
HCIOJIb30BAaHNE BHJIEOMATEPUAIIOB), HUCCIIEJOBAHME CBOWMCTB JKECTKOM BObBI, Ipolecca
TOpEeHHs Kelle3a B KUCIOPOJe (BO3MOXKHO HCIIONB30BAaHUE BUACOMATEPUAIOB), MPU3HAKOB
MIPOTEKAHNS KaU€CTBEHHBIX peaKlUUi Ha NOHBI: MarHus, KajablUs, aIFOMUHUS, LINHKA, JKeJe3a
(IT1) m xene3a (III), menu (II), HaGMrOAEHNE W OMKMCAHUE MPOIIECCOB OKPAITUBAHUS TJIAMCHH
MOHAMM HAaTpus, Kajausl M Kajublus (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
uccienoBaHre aM(pOTEPHBIX CBOMCTB TMIPOKCH/IA AIFOMUHHUS U THAPOKCUAA IMHKA, PEIICHUE
JKCIIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaXHenI1e MeTaJlIbl U UX COCIUHEHUS.

XuMus M OKpy:KamoLas cpeaa

BemectBa u marepuansl B IOBCEJIHEBHOW JKM3HM YEJIOBEKA. be3omacHoe HCIONb30BAHHE
BEIIECTB U XMMHYECKUX peakuuil B ObITy. IlepBas momouls mpu XUMHUYECKHX OXOrax MU
OTPAaBJICHHUSIX.

XUMHUECKOe 3arpsi3HEHHE OKpYXarollled cpelbl (MpelenbHas JOMycTUMas KOHLEHTpaLHs
Beuiects, nanee — [1JIK). Ponb XxumMuu B penieHnu 3K0J0THYeCKUX MpooIieM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUaJbl).
Mesicnpeomemmnie céasu

Peanu3zanus MexnpeIMeTHbIX CBA3EH PU N3YUEHUH XUMUU B 9 Ki1acce OCYIECTBIISIETCS Yepe3
HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITUH, SBISAIOIIUXCS
CUCTEMHBIMU JJI OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.

OOure ecTeCTBEHHO-HAY4YHbIE TOHATHUS: HAY4HbIM (akT, TUIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CUHTE3, KiacCHU(HKaus, MepUOJAUYHOCTb, HAONIOJIEHUE, IKCIEPUMEHT, MOJIEIHpPOBaHUE,
U3MEpEeHue, MOJIeNb, IBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOIOTHS, MaTepHAIIBL.

@dusmka: MaTepus, aroM, OJJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIWJA, HW30TOIBI,
paiMOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUM 3apsi, IPOBOAHHUKH, IOJYNPOBOJHUKH,
TUDJIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TeJl0, 00BEM, arperaTHOe COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacCTBOPUMOCTH, KpUCTAJUITMYECKas peIIETKa, CIJIaBbl, (PU3NUYECKHUE BEIUYHHBI,
€AVHULBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/bl, CONHIIE.

buonorus: ¢otocunres, apixanue, Ouocdepa, IKOCUCTEMA, MHUHEpPAIbHBIE YAOOpPEHMS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.
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I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MTOPOJIBI, TOJE3HBIE HCKOMIAeMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne n/m HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl
Paznen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS

11 XuMusl — BaxkHasi 00J1aCTh €CTECTBO3HAHUS U IIPAKTUYECKOMN 5
' JIEATEIBHOCTH YEJI0BEKA

1.2 BemiecTBa u XuMuyeckue peakimu 15
Uroro no pazneny 20
Paznen 2. BaxHeiiliue npeacTaBUTe I HEOPraHUYEeCKUX BellleCTB

2.1 Boznyx. Kucnopon. Ilonsitue 06 okcunax

2.2 Bonopoa.IlonsiTre 0 KHCIOTaX U COMAX

2.3 Bona. PactBopsl. [loHsiTHE 00 OCHOBaHUSIX

24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTMHEHUM 11
Uroro no pazneny 30

Paznen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuuyeckunx 3jaementon /1. U.
MemnpeneeBa. CtpoeHue aToMoB. XuMuveckasi cBsizb. OKUCINTEIbLHO-BOCCTAHOBUTEIbHbIE

peakuuu
31 [Tepnoanuecknii 3akoH u Ilepnoanueckas cucTeMa XUMHUYECKUX 7
' anemeHToB /. 1. Mennene-esa. Ctpoenue atoma
3.2 Xumudeckasi cB3b. OKUCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU 8
Hroro no pasneny 15
PeszepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KIIACC
KoanuecrBo
Nen/m HammeHoBaHMe pa3/iesioB U TeM NPOrPaAMMBbI
4acos
Paspnen 1. BemecTBo 1 XuMH4ecKHe peakuu
11 [ToBTOopenue u yriyOiaeHne 3HaHUI OCHOBHBIX pa3/ieioB Kypca 8 5
KJjlacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIINI 4
13 DneKTpoauTHUYECKas AUcconuanus. XMMUUECKUE PEAKIIMH B 2
' pacTBopax
[MokymeHT cosfaH B anekTpoHHon dopme. Ne 140 ot 05.06.2024. UcnonHuTenb: KpeveTtosa E.M. B I/IEKTPOHHbBINA
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Hroro no pazneny 17

Paznen 2. HeMeTaJJIBI M MNX COeAUHEHHUS

OOm1ast xapaKTepUCTHKA XUMHUYECKUX 3J1eMeHTOB VIIA-rpymrsbl.

2.1 4
lManorenst
9 O6ELIa;1 XapaKTePUCTUKA XUMUYECKUX 351eMeHTOB VIA-rpynmsl. Cepa 6
U €€ COeIMHECHUS
53 OO6m1ast XxapaKTepruCTUKa XUMHYECKUX 3JIEMEHTOB V A-Tpyniibl. A30T, ;
dbochop u ux coenMHEHHS
24 OOm1ast XapakTepUCTHKA XUMUYECKHX 3JIEMEHTOB [V A-rpynmsl. 2
VYriepoa v KpeMHUI U UX COSAMHEHUS
Hroro no pazneny 25
3.1 OOm1re cBOMCTBAa METAIIIOB 4
3.2 Baxueiinme MeTaibl 1 UX COSOUHEHUS 16
Uroro no pazneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa
4.1 BemiecTBa 1 MmaTepuaibl B KU3HU YEJIOBEKA 3
Hroro no pazneny
PeszepBHOe Bpemst
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
[lokyMeHT co3gaH B anekTpoHHol dpopme. Ne 140 ot 05.06.2024. UcnonHuTenb: KpeyeTtosa E.M. B SNNEKTPOHHbIA
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Jluct cornacoBaHus k gokymeHTy Ne 140 ot 05.06.2024
MHununaTop cornacoBanus: Kpevetosa E.M. Qupektop
CornacoBaHune nHnyuunposaro: 05.06.2024 17:27

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Kpederosa EM. 05.06.2024 - 17:27

[okymeHT co3aaH B anekTpoHHon copme. Ne 140 ot 05.06.2024. VcnonHuTens: Kpevetosa E.M. N IIEKTPOHHbIA
Ctpanuua 15 u3 15. CtpaHuua cosgana: 05.06.2024 17:28 =¥ TATAPCTAH



