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Pabouas nporpamma o XxuMuu st ooyuarormumxcs 8-9 kinaccoB coctaBieHa Ha ocHOBe TpeOoBaHuit
K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMUs,
npeacTaBiIeHHbIX B DeepanibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTE OCHOBHOTO OOIIETO
00pa3oBaHMsl, ¢ Y4ETOM paclpeleIEHHBIX 110 KJ1accaM IPOBEPIEMBIX TpEOOBaHUN K pe3ysbTaTaM OCBOSHUS
OCHOBHOI 00pa3oBaTeIbHOI IPOrpaMMbl OCHOBHOT'O 0011er0 00pa3oBaHuUs U 3JIEMEHTOB COZEp KaHu,
IIPEJCTAaBICHHBIX B Y HUBEPCATbHOM KOJU(PHUKATOPE IO XUMUH, a TAKKe Ha OCHOBE IIpumepHON porpaMMel
BOCIUTaHMsI 00yUaroIKXCsl IPH MOJy4YEHUH OCHOBHOT'O 00111ero oopa3zoBanus u ¢ yuérom Konuenuuu
MperoiaBaHusl yueOHOTo npenMeTa « XuMus» B 00pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @eneparum,
peaM3yIONIMX OCHOBHBIE 001Ie00pazoBaTebHbie mporpammbl (yTB. Pemennem Komreruun
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI 8 kiacc
W3yuenne xumMuu B 8 Kiacce HAIPaBJIeHO Ha JOCTH)KEHUE 00YJalOUIMMHUCS JINYHOCTHBIX,
METanpeIMETHBIX U MIPEJIMETHBIX PE3YyIbTaTOB OCBOCHHUS YyUeOHOIO MpeIMeTa.
JIMUHOCTHBIE PE3YJIBTATBI
JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHSI POTPaMMbl OCHOBHOTO 00111er0 00pa30BaHUs JOCTUTAIOTCS B

Xo0Jie 00y4eHHs] XUMUU B €IMHCTBE Y4€OHON U BOCIIUTATENbHOM AesTeabHOoCTH OpraHu3aluy B COOTBETCTBUU

C TPAIULIUOHHBIMU POCCUUCKUMU COIIMOKYIBTYPHBIMUA U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH,

MPUHATHIMU B OOIIECTBE MPAaBUIAMU M HOPMaMHU MOBEIEHUS U CIIOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHMS,

CaMOPAa3BHUTHUS M COIMATM3AINN 00yIAFOIIINXCS.

JIndHOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IHaTproTHYeCKOro BOCIMTAHUS

1) LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY

HACJIE/INI0, TOHUMAHUS 3HAYEHUSI XUMHYECKOW HAYKH B )KU3HHA COBPEMEHHOTO 00IIeCTBa, CIOCOOHOCTH

BJIAJIETh JOCTOBEPHON MH(OpMAIHEH 0 MepeIoBhIX JOCTIKEHHUSIX U OTKPBITHAX MUPOBOH 1

OTE€YECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOICTBE MUpa U OOIIECTBA;

I'paxnanckoro BocnuTanus

2) MPEACTABICHUS O COLMAIBHBIX HOPMAaX U MpaBUiIaX MEKINYHOCTHBIX OTHOILIEHUM B KOJUIEKTHBE,

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENHCKOM,

TBOPUYECKOM M IPYTHX BUIAX JEATEIbHOCTH; TOTOBHOCTU K Pa3HOOOPa3HON COBMECTHOM eATeIbHOCTH

TIPH BBITIOJIHEHUH Y4eOHBIX, TTO3HABATENBHBIX 3a]1a4, BBIMOJIHEHUH XUMHUECKUX IKCTIEPUMEHTOB,

CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO U B3aMMOITOMOIIH B MPOIIEcCe ATON

y4eOHOM e TeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH CBOMX TOBapHUILEH C

MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN OCTYIKOB;

IleHHOCTH HAYYHOT0 MO3HAHUA

3) MUPOBO33pPEHUYECKUX MPENCTABICHUM O BEIECTBE U XUMUYECKON PEAKIIMU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU U COCTABJISIOIINX OCHOBY ISl IOHUMAHUS CYITHOCTH HAYYHOU
KapTUHBI MUPA; PEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MIPUPO/IBI, B3AUMOCBSI3AX
YesioBeKa ¢ MPUPOJHON Cpesloil, 0 posii XMMHHU B MTO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

4) MO3HABATEIPHBIX MOTHBOB, HAMPABJICHHBIX HA MOJYyYE€HNE HOBBIX 3HAHUHN IO XUMUU, HEOOXOJUMBIX JJIs
00BsCHEHHS HAOJI0TaeMBIX TIPOIIECCOB U SIBJICHU;

5) mo3HaBaTeNnbHOM, HHOPMAITMOHHON M YUTATENIbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB

CaMOCTOSITENTLHOUN pabOThI ¢ yUEOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPO, JOCTYIMHBIMU T€XHUYECKIUMH

CpeacTBaMU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

6) UHTEpeca K 00y4eHUIO U MO3HAHUIO, JTI0003HATEIbHOCTH, TOTOBHOCTH M CITIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHON 1 UCCIIEIOBATEIHLCKON IEATETLHOCTH, K OCO3HAHHOMY BEIOOPY
HaIpaBJIEHHOCTH M YPOBHS OOYYEHHS B JAJIbHEHUIIIEM;

@®opMupPOBaHUSA KYJIbTYPHI 310POBbS

7) 0OCO3HaHUS IEHHOCTH KM3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3710POBbIO, YCTAHOBKH Ha 3/10POBBIH

o0pa3 KU3HU, OCO3HAHMSI TOCIICICTBUI M HEMIPHUATHSI BPEIHBIX MPUBBIUEK (YIIOTPEOICHHSI aTKOT OIS,

HApKOTHUKOB, KYPEHHS ), HEOOXOAMMOCTHU COOJIIOICHUS TTPABIII OE30MMACHOCTH MIPH OOPAIICHHUH C

XUMHYECKUMH BEIIECTBAMU B OBITY U pealbHOM KH3HH,



TpyaoBoro BocnuTaHus
8) uHTepeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuii U Tpyia pa3InyHOro poja, yBaXeHHe K Tpyay U
pe3yabTaTaM TPYAOBOU E€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHU 10
XMUMHH, OCO3HAHHOTO BBIOOpA MHAUBHUIYAIbHOM TPAaeKTOPUHU MPOJOIKEHUs 00pa30oBaHus ¢ yUETOM
JTUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEIITHOM
npodecCHOHATLHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOIMMBIX YMEHHI; TOTOBHOCTH aJJaITUPOBATHCS B
npodeccuOHaIBHOM cperie;
JK0JI0TN4€eCKOr0 BOCTIMTAHUSA
9) 9KOJIOTHYECKH 11e71eco00pa3HOro OTHOLIEHUS K MPUPOJIe KaK HCTOYHUKY JKU3HHU Ha 3emiie, OCHOBE €€
CYLIECTBOBAHMSI, MOHUMAHUSI LIEHHOCTH 3/I0pPOBOT0 U 6e30macHoro o0pasa KU3HH, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DPU3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO, OCO3HAHUSI LIGHHOCTU COOIOCHHUS
MpaBWJI O€30MaCHOT0 MOBEICHUS IPU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYAILIUSIX, YIPOXKAIOIIUX 30POBbIO
M KM3HH JIFOJICH;
10)  cnoCOOHOCTH MPUMEHSTH 3HAHUSI, TOJTyYaeMble MPU U3YUYCHUU XUMUH, JJI PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKPYXAIOIIEH TPUPOJTHON CPENOM, MOBBILICHHS YPOBHS IKOJOTHYECKON KYJIbTYPbI, OCO3HAHUS
r7100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U IMyTei UX PelIeHUs! MOCPEACTBOM METO10B Xumum; 11)
9KOJIOTMYECKOI'O MBIIICHHUS], YMEHUS PYKOBOJICTBOBATHCS UM B [103HABATEIbHOM, KOMMYHUKATUBHON U
COLIMAJIbHOM MPAKTHKE.
METANPEAMETHBIE PE3YJIbTATbBI
B cocraBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBICISIOT 3HAYMMBIC JIs (HOPMUPOBAHHSI MEPOBO33PCHHSI
OOIICHAYYHBIE TIOHATHUS (3aKOH, TEOPHUS, IPUHIIUII, TUTIOTE3a, (PAKT, CHCTEMa, ITPOIIECC, SKCTICPUMEHT H JIp. ),
KOTOPBIC UCIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUCOHBIX MTPEeIMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUH W3
ATUX MPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O LIEIOCTHOM HAYYHOU KapTUHE MHUPA, U YHUBEPCATIbHbBIC
yueOHbIe AelicTBUA (T03HABATENbHbIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIIEUNBAIOT
(hopMUpOBaHHE TOTOBHOCTU K CAMOCTOSITEILHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHOM
NEeSATEIbHOCTH.
MeranpeameTHbIe pe3yabTaThl OCBOECHUSI 00pa30BaTEIIbHON MIPOTPAMMBI IO XUMUHU
OTpa)KaroT OBJAJCHUE YHUBEPCATLHBIMU MTO3HABATEIbHBIMU JEHCTBUSIMH, B TOM YHCIIE:
ba3oBbIMH J10rHYeCKUMH e CTBUSIMU
1) YMEHHUEM HUCII0JIH30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHUS TP OCBOCHUH 3HAHUM: PaCKPHIBaTh
CMBICJI XUMUYECKUX MOHATUH (BBIAETATh X XapaKTEPHbIE MIPU3HAKH, YCTAHABIUBATh B3aUMOCBS3b C
JIPYTUMHU TOHSITHSIMH ), UCTIOJB30BaTh MOHATHUS AJIs1 O0BSICHEHUS OTAENbHBIX ()aKTOB U SIBJICHUI; BHIOUPATH
OCHOBAHUS ¥ KPUTEPUH JUTsI KTacCU(DUKAIIME XMMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKIUii; yCTaHABIUBATh
MPUYUHHOCIEACTBEHHBIE CBSI3U MKy 00bEKTaMH U3Y4YECHHsI; CTPOUTD JIOTHUECKHUE PacCyKICHUS
(MHAYKTUBHBIC, IETyKTUBHBIE, TI0 aHAJIOTHUH ); JIETaTh BBIBOJIBI M 3aKJIFOUCHHUS;
2) YMEHUEM MTPUMEHSATD B MPOIECCE TTO3HAHUS MOHATUS (TPEAMETHBIC U METAIIPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIIN, UCIIOJIB3YEMBIE B XUMHH, TPE0OPA30BHIBATH MIMPOKO MPUMEHSIEMBIC B
XUMHH MOJENbHBIC MTPEICTABICHIS — XUMUYECKUI 3HAK (CHMBOJ dJIeMEHTa), XUMHUUYecKas (GopMyIa u
ypaBHEHHE XUMHUUYECKOM peaKkiui — MPU PelIeHnU y4eOHO-TI03HABATENbHBIX 3a1a4; C YUYETOM ATHX
MOJEJIbHBIX MPE/ICTABICHUM BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHbIE MPU3HAKH U3y4aeMbIX
00BEKTOB— XUMHUYECKUX BEIECTB M XUMUYECKUX PEAKIINil; BBISABIATH OOIIIE 3aKOHOMEPHOCTH,
MPUINHHOCIICICTBEHHBIE CBS3H M TIPOTUBOPEUHUS B H3y4aeMbIX MPOIECCax M SIBJICHUSX; Mpe/jiaraTh
KPUTEPHUH TSI BBISIBJICHUS YTHX 3aKOHOMEPHOCTEH M IPOTUBOPEUHIA; CAMOCTOSATEIHLHO BRIOUPATH CIIOCOO
pereHust yueOHOM 3a1a4n (CpaBHUBATh HECKOJIHPKO BAPUAHTOB PEIIEHUs, BRIOMPATh HaOO0Iee TTOIXO SN C
y4€TOM CaMOCTOSITEIIBHO BBIJCIICHHBIX KPUTEPHEB);

ba3oBbIMM HCC/I€0BATEIbCKUMH AeHCTBUSIMU
3) yMeHHEeM UCIOIh30BaTh MOCTABICHHBIE BOPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHMS, a
TaK)Ke B KAYECTBE OCHOBBI JJIs1 (POPMHUPOBAHUSI TUTIOTE3HI TIO MMPOBEPKE MPABUILHOCTH BBICKA3hIBAEMBIX
Cy)KJeHui;  4) npuoOpeTeHHe OMbITa MO MJIAHUPOBAHUIO, OPTAaHU3AINH U TPOBEACHUIO YUSHUUECKUX
AKCIIEPUMEHTOB: YMEHHE HAaOII0IaTh 32 X0JI0M ITPOIIecca, CAaMOCTOSITEIBHO IMTPOTHO3UPOBATH €r0 PE3yJIbTarT,
(dbopMynpoBaTh 0000IIEHNS U BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOTO OTbBITA, UCCICIOBAHUS, COCTABIISTh
oT4€T O MpOETaHHOH padoTe;



Pa6oToii ¢c nngpopmanueii
5) YMEHHEM BbIOMPATh, aHAJTU3UPOBATh U UHTEPIIPETUPOBATh NH(DOPMALIMIO PA3TUUYHBIX BUJIOB U (POpM
MIpe/ICTaBICHHUS], TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (HAyYHO-TIOMYJISIpHAs TIUTEpaTypa XUMHUECKOTO
coJiepKaHusl, CIIpaBOYHbIE MOocoOus, pecypchl IHTepHeTa); KpUTHUECKH OLIEHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;
6) YMEHHUEM MPUMEHSTH Pa3IMuHbIe METO/IbI U 3aIIPOCHI PH MOMCKE U 0TOOpE HHPOPMALIUU U
COOTBETCTBYIOILINX JAHHBIX, HEOOXOAUMBIX JIJIsl BHITIOJTHEHUS y4eOHBIX U MO3HABATEIbHBIX 33124
OTIpeIeIEHHOTO THIA; TPUOOpEeTEeHNE OMbITa B 001aCTH UCIIOIB30BaHUA HHPOPMALIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOU AKTUBHOI'O UCIIOIb30BAHUS PA3JINYHBIX TOMCKOBBIX
CHCTEM; CaMOCTOSTEIbHO BIOMPATh ONTUMANIbHYIO (hOpMY NpeAcTaBleHUs HH(GOPMaLUU U WIUTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMHU, JuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOMHAIIMSIMH;
7) YMEHHUEM HUCIOIB30BaTh U aHAJTM3UPOBATH B IPOLIECCe YIEOHOH M UCCIIEAOBATENLCKON eI TeIbHOCTH
MH(OPMALIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CETTLCKOTO X03IHUCTBA U TPAHCIIOPTA Ha COCTOSIHUE
OKpY>Karollel NPUPOJIHON CPEBI;
YHuBepcaabHbIMH KOMMYHUKATHBHBIMH AeHCTBUSMU
8) yMeHueM 3a7aBaTh BOMPOCHI (B X0/1€ AUANIOTa U/WIH JUCKYCCUU) TIO CYIIECTBY 00CYK/1aeMOil TeMBI,
(bopMyIHUpOBaTh CBOM MPEIOKEHHUSI OTHOCUTEIBHO BHIMOIHEHHSI IPEATIOKEHHOM 3a/1a4H;

9) npuoOpeTeHe ONbITa MPE3EHTALUN PE3YIbTATOB BHIIOJHEHUS XUMUYECKOTO SKCTIEPUMEHTA
(JtabopaTopHOTO OTbBITA, TAOOPATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOWCTB BEIICCTB, YIEOHOTO MPOCKTA);
10) 3auHTEpECOBaHHOCTH B COBMECTHOM CO CBEpCTHUKAMM [T03HABATEIIbHON U UCCIIE10BATEIbCKON
JeSITEIbHOCTH NP PEIIEHUH BO3HUKAIOIIKX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTIaCOBaHUs
no3uiuii (00cyxaeHusi, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHAILIMS COBMECTHBIX IEHCTBUH,
oTpesieNieHue KPUTEPUEB MO OLIEHKE Ka4eCTBA BHITIOTHEHHOU PabOTHI U JIp.); YHuBepcajlbHbIMHU
PeryJsiTUBHbIMH JeHCTBUSIMU
11) yMeHHEM CaMOCTOSITENBHO ONPEACIIATH LN AEATENbHOCTH, IJITAHUPOBATh, OCYILIECTBIIATD,

KOHTPOJIMPOBATh U IPU HEOOXOIMMOCTU KOPPEKTUPOBATH CBOIO AESITEILHOCTD, BEIOUpATh Hanbosee

3¢ pexTuBHBIE CITIOCOOBI peIIeHNs YIEOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIFHO COCTABIISATH HIIH

KOPPEKTUPOBATh NPEIOKEHHBIN AJITOPUTM JIE€HCTBH IPU BBIITOJIHEHUH 33JaHUHI C YI4ETOM ITOTyYEHUS

HOBBIX 3HaHUI 00 U3y4aeMbIX 00bEKTaX — BEIIECTBAX M PEAKIMIX; OLIEHUBATh COOTBETCTBUE

IIOJIyYEHHOT'0 PE3YJIbTaTa 3asBJICHHON LIENH;
12) yMEHHMEM UCIOJIB30BATh U aHAJIM3UPOBATh KOHTEKCTBHI, TPEIJIaraeMble B YCIIOBUH 3aJaHUM.

NPEIMETHBIE PE3YJIbTATHI

8 kurace:

B cocraBe npeMeTHBIX Pe3yJIbTAaTOB 10 OCBOCHHUIO 0053aTE€IBLHOTO COAEP)KAHUS, YCTAHOBIEHHOTO
JAaHHOM MpUMEpHOH padodeil MporpaMMoO, BEIICTISIOT: OCBOCHHBIE 00YJAIOIIUMUCS HAYYHbIC 3HAHUS,
YMEHHMS U CIIOCOOBI AeMCTBUM, crienuudeckue Uisl MpeAMETHON 001acTu « XUMHUS», BUIbI 1€ATETbHOCTHU 10
MOJIYYEHHUIO0 HOBOTO 3HAHMSI, €r0 HHTEPIIPETAIINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U
HOBBIX CUTYyaI[UsX.

[TpenMeTHBIE pe3yabTaThl OTPAKAIOT CPOPMHUPOBAHHOCTD Y 00YUAIOMIUXCS CIETYIOIUX YMEHUI:

1) PACKpbl8ams CMblC1 OCHOBHBIX XUMUYECKUX TOHITUI: aTOM, MOJIEKYJIA, XUMUYECKHUM 3JIEMEHT,
IIPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, CMECH (OJIHOPOAHAS U HEOJHOPO/IHAS ), BAIEGHTHOCTD, OT
HOCHUTENbHAs aTOMHAsl ¥ MOJIEKYJISIpPHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBast
JOJISA

XUMHYECKOT'0 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00bEM, OKCHJ, KUCIIOTa, OCHOBAHHUE, COJIb,
ANEKTPOOTPHUIIATETILHOCTh, CTETICHb OKUCIICHUS, XUMHUECKasl PeaKIus, KiaccuGUKaIus peakiuid: peakinm
COEIMHEHUS, PEaKIIMU PA3JIOKEHHS, PEaKLIMHU 3aMELIeHHUs, peakui 0OMeHa, 9K30- 1 IHI0TEPMHUYECKHUE
peakmuu; TeTIoBor A (PEKT peakiuu; aIpo aToMa, JJIEKTPOHHBIN CJION aToMa, aTOMHast OpOUTaIb, PanycC
aToMa, XUMUYECKas CBS3b, MOJIAPHAs U HETOJIIpHAasi KOBAJIGHTHAs CBSI3b, MOHHAS CBS3b, MOH, KATHOH, AaHUOH,
pacTBoOp, MaccoBasi 10151 BellecTBa (MPOIEHTHAsE KOHLEHTPAallKs) B pacTBOPE;

2) ULTIOCMPUPOBAMsb B3aUMOCBS3b OCHOBHBIX XUMHUECKUX MOHATUN (CM. 1. 1) U IPUMEHSITH 3TH
MTOHSATHUS [TPU ONKMCAHUY BEIIECTB U UX NPEBPALCHUM;



3) UCNONb308aMb XUMHUYECKYIO CUMBOJIMKY JJIsi COCTaBICHUS (POPMYJT BEIIECTB U ypaBHEHUN
XUMHYECKUX PEAKIINIL;

4) onpedenams BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHUSXK; CTETICHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX; PUHAICKHOCTH BELIECTB K ONPeIeIEHHOMY KJIACCy COAMHEHHH 110
dopmynam; BUJ XMMUUECKON CBS3H (KOBAJICHTHAS M MOHHAS) B HEOPIaHUYECKUX COCIUHCHUSX; D)
packpvisams cmuvicn [lepuoanueckoro 3akona Jl. . MenneneeBa: 1eMOHCTPUPOBATh IOHUMaHUE
NePUOINYECKOI 3aBUCUMOCTU CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MosioxkeHus B [lepuoanyeckoit
CHCTEME; 3aKOHOB COXPaHEHUs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHUH,
3aKOHa ABOIaJjpo; OIMCHIBATh U XapaKTEpPH30BaTh TaOINYHYIO Gopmy Ileprnoauueckoil cucteMsl
XUMHAYECKHX 3JIEMEHTOB: Pa3InyaTh NOHATHS «TJaBHAA MoArpymnmna (A-Tpymnma)» u «1obo4Has MoArpynna
(brpynma)», maiieie u 60JIbIIME IEPUOJIBI; COOTHOCHTH 0003HAYCHHUS, KOTOPhIE UMEIOTCA B TaliuIe
«IIepuoanueckas cucrema XuMmuueckux 3yemMeHToB /1. 1. MeHieneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH
CTPOEHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsi siapa, 00I1ee YuciIo JIEKTPOHOB U
pacripeielIeHue UX 110 3JEKTPOHHBIM CII05IM);

6) Kaaccuuyuposams XUMUYECKHE HIEMEHTbI; HEOPraHUYECKHE BEIIECTBA; XUMUYECKUE peakuu (1o
YHCIIY M COCTAaBY Y4aCTBYIOIIUX B PEAKLIUHU BEIIECTB, IO TEINIOBOMY YPEKTY);

7) xapaxmepu3oeams (ONUCbI6AMb) OOIINE XUMHUUECKUE CBOICTBA BEIIECTB PAa3IMUHBIX KJIACCOB,
MOJITBEPXK/1asi ONMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIMX XUMUYECKUX peaKIuii;
8) npoecrnozuposamsb CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4E€CTBEHHOTI'O COCTaBa; BO3MOXKHOCTH
IPOTEKaHMUs XMMUYECKUX MPEBPAIIECHUI B pa3IMYHbIX YCIOBUSAX;

9) 8bIYUCIAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO H MOJIIPHYIO MAacChI BEIIECTB; MacCOBYIO JTOJIIO
XMMHYECKOI'0 3JIEMEHTA 110 (GOpMyJie COEAMHEHUS; MACCOBYIO JI0JIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacy€Thl 10 YpaBHEHUIO XUMUUECKOM peakiuu;

10)  npumenams OCHOBHBIE OIEpAIIMM MBICIUTEIBHOM JEITEIbHOCTH — aHaJlU3 U CUHTE3, CPaBHEHUE,
0000111eH1Ee, CUCTEMATH3alIHI0, KJIacCU(UKALIUIO, BBIIBICHUE IPUUYUHHO-CIIECTBEHHBIX CBA3EH — /I
M3yUYEHUs CBOICTB BEIIECTB M XUMHUECKUX PEAKLUI; €CTeCTBEHHO-HAyUHbI€ METO/IbI TO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIICPUMEHT (PeaJIbHBINA U MBICIICHHBIH );

11)  crnedosams MpaBUIIaM MOJIb30BAHUS XUMUUECKOM MOCYI0H 1 1ab0paTOpHBIM 000PYOBaHUEM, A
TaKXKe MMpaBmiiaM 0OpaIIeHus ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIMSMU TI0 BHITTOJTHEHHIO
71a00PATOPHBIX XUMUUECKHX OIBITOB IO MOJIYYEHUIO U COOMPaHHIO Ta3000pa3HbIX BELIECTB (BOAOPOa U
KHCJIOPO/a), IPUTOTOBJICHUIO PACTBOPOB C ONPEACTIEHHON MacCOBOM /T0JIeH pacTBOPEHHOTO BEIIECTBA,
TUTAHUPOBATH U TIPOBOJUTH XUMUYECKHE IKCIIEPIMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB MIETIOYEH U KUCIIOT C
MOMOIIBIO UHIUKATOPOB (JIAKMYC, (heHOI(PTaTeHH, METUIOPAHXK U Ap.).

9 kJacc

B cocraBe npenMeTHBIX pe3yIbTaTOB 10 OCBOEHUIO 00S3aTEILHOIO COAECP KaHUs, YCTAHOBICHHOIO IaHHON
MIpUMEpPHON paboyeil MporpaMMoii, BBIJENISIOT: OCBOCHHbBIE O0YYaIOLUIUMUCS HAYy4YHbIE 3HAHUS, YMEHUS U
CrOCcO0BI AEUCTBUH, criennduyeckue s NpeAMETHON 001acTh «XUMUS», BUABI JSSITEIbHOCTH 10
MOJTyYEHHIO HOBOT'O 3HAHMS, €r0 HHTEPIIPETAIMH, TPE0OPa30BaHUIO U IPUMEHEHHUIO B PA3ITUYHBIX YUEOHBIX U
HOBBIX CUTYyalUsX.

[IpenMeTHBIE pe3yabTaThl MPEICTABICHBI OTPaKal0T CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl CIEAYIOLINX
YMEHUN:

1) PACKpbl8anb CMblC1 OCHOBHBIX XUMUYECKUX TOHITHI: XMMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJI0KHOE BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPUIIATENHHOCTb, CTEIIEHb
OKUCJICHUS, XUMUYECKasl PeaKIIHsl, XUMHUECKast CBS3b, TETJIOBOM AP PEKT peakiliu, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp; NMEKTPOIUTHI, HEINEKTPOIUTHI, DIEKTPOIUTHUECKAS TUCCOLIUAINS, pEaKIIMi HOHHOTO OOMeHa,
KaTaJln3aTop, XMMHUYECKOE paBHOBECHE, 00paTHMbIe U HEOOpaTUMBbIE PEaKIINH, OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUHU, OKHUCIIUTEINb, BOCCTAHOBUTEh, OKHCIICHHE U BOCCTAHOBJICHUE, AJTTIOTPOITHS,
amMpOTEepHOCTh, XMMHUYECKas CBA3b (KOBAJICHTHASI, HOHHAsI, METAININYECKasi), KpUCTAIIIMNYECKasl peliéTka,
KOPpO3Hs METAJIJIOB, CIUIaBbl; CKOPOCTh XUMUYECKON peaKkiuu, MPeAesbHO JOMYCTUMAas KOHIICHTPAIHs
(ITAK) BemecTBa;



2) ULTIOCMPUPOBAMsb B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUN (CM. 1. 1) U IPUMEHSTh 3TH
MOHSTHSI TIPU OMMCAHUM BEILIECTB U X MPEBPAICHHUI;

3) UCNONb306aMb XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (DOPMYIT BEILIECTB U YpaBHEHHH
XUMHYECKUX PEAKIINIL;

4) onpeoensims BaJEHTHOCTb U CTEIIEHb OKUCIICHUS! XUMUYECKUX 3JIEMEHTOB B COEIUHEHUSAX Pa3IMUHOrO
COCTaBa; MPUHAIJICKHOCTD BEIIECTB K OMPENEIIEHHOMY KIIacCy COeIMHEHHH 1Mo (hopMysam; BUJ XUMHUYECKOH
CBA3HU (KOBaJIeHTHaSI, HOHHas, MeTaHHI/I‘-IGCKaSI) B HCOPraHUMYCCKUX COCAMHCHUAX; 3apal HOHA 110 XUMHYECCKOU
bopmyie; xapakTep cpeibl B BOAHBIX PACTBOpaX HEOPraHMYECKUX COECIMHEHUH, TUIl KPUCTAJUINYECKON
PEIIETKY KOHKPETHOT'O BEILECTBA;

5) packpuvieams cmoica Ilepuonudeckoro 3akona JI. . Menneneesa u JeMOHCTPUPOBATh €TI0
[IOHMMAaHMeE: ONUCHIBATh M XapaKTepHU30BaTh TabanuHyo Gopmy [leproanyeckoit cucTeMbl XUMUYECKUX
3JIEMEHTOB: pa3InyaTh MOHATUA «IJIaBHas noArpymnna (A-rpynmna)» u «obouHnas noarpynmna (b-rpynma)y,
MaJible ¥ OO0JIbIINE IEPUO/Ibl; COOTHOCUTH 0003HAYEHHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKOM TabiuLe, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsia sapa, oduiee
YHCJIO MIEKTPOHOB U PACIIPEICIICHHUE UX 10 IEKTPOHHBIM CII0SIM); OOBACHATH O0IUE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB JIEMEHTOB U MX COCAMHEHUH B IIPe/ieaX MAJIbIX IEPUOAOB U IVIABHBIX MTOATPYIIII C
Y4ETOM CTPOCHUS UX aTOMOB;

6) maccuqbuuupoeamb XUMHYCCKHUC 3JICMCHTBI; HCOPTAaHNYCCKUC BCIICCTBA, XUMUYCCKHUEC PCAKIINN (HO
YHUCIY U COCTABY YUACTBYIOIIUX B PEAKIIMU BCIICCTB, 110 TCIINIOBOMY 3(1)(1)6KTy, 10 U3MEHEHUIO CTCICHEH
OKHUCJICHHNA XUMHYCCKHX BHeMeHTOB);

7) xapaxkmepu3oeéams (ONUCHIBATh) OOIINE U CHEIU(PUIECKHEe XUMHUUECKHUE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEIIECTB, MOATBEPK/1ast OMMCAHNUE TPUMEPAMHU MOJIEKYJIIPHBIX U MOHHBIX YpPaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUH;

8) cocmasnsams ypaBHEHUS 3JIEKTPOIUTHUECKON TUCCOLMALIMN KUCTIOT, IIEJI04Yel U COJIel; IOIHbIE U
COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO 00MeHa; ypaBHEHUS PEeaKIIHii, MOATBEP K IAIOIIUX
CYILIECTBOBAHHE ICHETUYECKOM CBSI3U MEX]y BEIIECTBAMH PA3IUYHBIX KJIACCOB;

9) packpoeieambsv CyuyHocmsb OKUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ IMOCPpEACTBOM COCTABJICHUA
SJICKTPOHHOT'O OajaHca 3THUX peaKHI/Iﬁ;

10) npocrHo3upoesambsv CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS; BOBMOKHOCTHU ITPOTCKAHUA
XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX;

11)  ewviuuUCAAMb OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB; MAaCCOBYIO JIOJIO
XUMHUYECKOT'0 3JIEMEHTA M0 (hopMyJie COeIMHEHUS; MAaCCOBYIO JOJIIO BEIIECTBA B paCTBOPE; MPOBOIUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKON peakluu;

12)  crnedosams MpaBUIIaM MOJIb30BAHUS XUMUUECKOM MOCY10H 1 1ab0paTOpHBIM 000PY0BaHUEM, A
TaKXe MpaBuiiaM 00palleHus ¢ BEIIeCTBAMH B COOTBETCTBUHU C MHCTPYKIMSAMU IO BBIITOJIHEHHIO
71a00PATOPHBIX XUMUUECKHX OIBITOB IO MOJTYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEUIECTB (aMMHUaKa U
yIIIEKHCIIoro ra3a); 13) nposodums peakunu, TOATBEPIKAAIONIIE KaYeCTBEHHBII COCTAB Pa3IMIHbIX
BELIECTB: pAaClO3HABATh OMBITHBIM MYTEM XJIOpUA-, OpOMUA-, HOaUA-, KapOoHaT-, hocdaTt-, CHIIUKAT-,
cynb(ar-, FTUIPOKCUI-UOHBI, KATHOHBI AMMOHUS M HOHBI M3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOILINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

14) npumernsims OCHOBHBIE OTIEPALIUY MBICIIUTEILHOM S TENbHOCTH — aHAJIN3 ¥ CHHTE3, CPAaBHEHHE,
0000111eHIEe, CUCTEMATH3aIINIO, BBISBICHHE TPUUHMHHO-CIIE/ICTBEHHBIX CBSI3eH — Ui U3y4EHHsI CBOMCTB
BELIECTB U XUMUUECKHUX PEaKIINi{; €CTeCTBEHHO-HAayUYHbI€ METO bl IO3HAHUS — Ha0II0/IeHNE, U3MEPEHNE,

MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN).
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IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS
[Ipeamer xumuu. Posb xumuu B xu3HM yenoBeka. Tena u Bemectsa. @usnyeckrue CBOMCTBA BEILIECTB.
ArperatHoe coctosiHue BeecTB. [IoHsATHE 0 MeTOJaX MMO3HAHUS B XUMUU. XUMHUS B cUcTeMe HayK. YncThie
BenlecTBa U cMecu. CrocoObl pa3ienieHus: CMeceu.
ATOMBI 1 MOJIEKYJIbl. XUMHYECKHUE 3JIeMEHTbl. CUMBOJIBI XMMHUYECKUX 37IeMEHTOB. [IpocThie u crnoxxHbie
BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIE€MEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BeulecTB. OTHOcHUTENbHAS aTOMHas Macca. OTHOcUTEIbHAs MOJIEKYJIsipHast Macca. MaccoBast 1ois
XUMHUYECKOT'0 3JIEMEHTA B COEMHEHHH.

Du3nYecKue U XUMUUECKHE SBJICHUS. XUMHUUECKask Peakus U €€ NpU3HaKu. 3aKOH COXPaHEHUs
Macchl BeulecTB. XUMU4yeckue ypaBHeHus. Kiaccudukanus XxuMuyeckux peakiuii (coeqnHeHus,
pasoKeHMs, 3aMelIeHUs, 0OMEHA).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKO MOCYI0H, ¢ TpaBUiiaMi paOdOTHI B
naboparopun 1 npuéMaMu oOpareHus ¢ JIabopaTOpHBIM 000PYIOBaHNEM; U3YICHUE U OIMCAHUE
(bu3n4IecKUX CBOMCTB 00pa3I0B HEOPraHMUECKUX BEIIECTB; Ha0M0IeHHE (PU3NIECKHX (TUTaBJICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE, KUTIEHWE U KOHJEHCAIIUS BOJIbI) U XUMUYECKUX (TOPEHHE CBEYH,
[IPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KUCIIOTOMN) SIBJIEHU, HAOJII0IEeHUE U ONMCAHNE
MPU3HAKOB MPOTEKAHUS XUMUYECKUX PeaKuil (pa3ioKeHue caxapa, B3aUMOACHCTBUE CEPHON KHCIOTHI C
xJjiopusioMm Oapus, paznoxenue ruapokcuaa meau(1l) mpu HarpeBanuu, B3aUMOACHCTBHE Kelle3a C PACTBOPOM
comu menu(1l)); usyuenue cnocoOoB pazzieneHus cMecel (¢ MOMOIIbI0 MarHuTa, GUILTPOBAHUE,
BhINIApUBaHUE,

TUCTUILUISIHSL, XpoMaTorpadusi), IpOBEIEHUE OYUCTKY TIOBAPEHHOW COJIH; HAOIIOICHNE U OTICaHUe
Pe3yJIbTaTOB MPOBEACHHUS OIbITA, MIUTFOCTPUPYIOLET0 3aKOH COXPAHEHUS MAcChl; CO31aHUE MOJIETIEeH
MOJIEKYI (I1apOCTEPKHEBBIX ).
Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmecs razos. Coctas Bo3nyxa. Kucinoponx — aneMeHT u npocroe BemecTBo. Haxoxnenue
KHCIIOpO/ia B IpHUpojie, GPU3NYECKUEe U XUMUYECKHe CBOICTBa (peakiuu ropenust). Oxcuasl. [Ipumenenue
kucnopoa. CriocoOsl moydyeHus: KUCIOpo/ia B JIabopaTOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kucnoposa B
npupojie. O30H — ayuIOTPOITHAST MO (DUKAIINS KHCIOPO/Ia.

TemnnoBo# 3 PeKT XUMUIECKON peakIuu, TePMOXUMUYECKUE YPaBHEHUS, IK30- U SHAOTEPMUUYECKUE
peakuuu. TorumBo: yroiap U MeTaH. 3arpsi3HEHUE BO3/1yXa, yCUIICHHE TapHUKOBOTro 3ddexTa, pazpyuieHue
030HOBOTO CJIOS.

Bonopon — snemeHT u mpocToe BeniecTBo. Haxoxaenue Bogoposaa B npupojae, Gu3ndeckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOOBI momydeHus. KucnoTs u conu.

KonnuecTto BemecTBa. Monb. Monsipaas macca. 3akoH ABoraapo. MossipHbIif 00bEM ra3oB.
PacuéTel mo XuMHUYECKUM ypaBHEHUSM.

®dusunyeckue cBorcTBa BoAbl. Boaa kak pactBoputenb. PactBopsl. HacklllieHHbIE M1 HEHACHIIIICHHBIE
pacTBOpbl. PacTBOpHMOCTH BEIIECTB B Bojie.MaccoBast 107151 BEMIECTBA B paCTBOPE. XUMHUECKHUE CBOMCTBA
BoJbl. OcHOBaHuUs. Poib pacTBOPOB B MPUPO/JIE U B KU3HU YenoBeka. KpyroBopot BOjbl B IPUPOJE.
3arpsi3HeHUE TPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neoprannueckux coeaunennid. Oxcuapl. Knaccuduxamms okcuaos:
cosieoOpasyrotire (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHBIE) B HecoeoOpasyromue. HomeHkaTypa okcuioB
(MexxayHapoHas U TpUBUaiIbHAas ). PU3NYECKHe U XUMHUUECKHE CBOICTBAa OKCHUI0B. [lomydyeHne okCcuaoB.

OcHoBanus. Knaccudukaiiyus ocHOBaHUM: METOYU U HEPACTBOPUMBIE OCHOBAHHUSI.
Homenxknarypa ocHOBaHu# (MeXIyHapoHas U TpuBUaibHast). DU3HUECKe U XMMHUECKHUE CBOICTBa
OCHOBaHMM.

[Tonydyenne ocHOBaHMIA.
Kucnotsl. Knaccudukanus kucnor. Homenkiarypa Kuciaot (MeXIyHapoJHasi U TpUBUAIbHAS).



Pu3nyecKue 1 XUMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHocTn MmetamuioB H. H. bekerosa.
[Tonyuenue kucnot. Commu. Homenknarypa coneit (MeXayHapoaHas U TpuBUaabHast). OU3NYecKue u
XMMHYECKHE CBOMCTBA comiei. [Tomydyenue coneil.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

XUMUYECKUN HKCTIEPUMEHT: KaUeCTBEHHOE OIPEICIICHUE COACPIKAHUS KUCIOPO/Ia B BO3IYXE;
MoJIy4eHue, coOnpanue, paclio3HaBaHUE W U3YUCHHUE CBOMCTB KUCIOPO/a; HAOIIOCHIE B3aNMOICHCTBHUS
BEILIECTB C KMCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHUSI M MPEKPAILEHUs ropeHust (1oxkapa); 03HAKOMIICHHE C
oOpa3iamMu OKCHJIOB ¥ OITUCAHKUE WX CBOWCTB; MOJIy4eHUE, COOMpaHUe, paCliO3HABAHUE U U3YYCHHE CBOMCTB
BOZIOpOJia (TrOpeHue); B3auMoieicTBUE Bo1opoaa ¢ okcuaoM menu(1l) (Bo3MOXKHO HCIONIb30BaHKE
BUJICOMATEPHAIIOB); HaOII0AeHHE 00pa31LI0B BEIIECTB KOJIMYECTBOM 1 MOJIb; UCClIeJOBaHHE OCOOCHHOCTEH
PacTBOPEHMS BEUIECTB C PA3IMYHON PACTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON
MAacCCOBOH JoJIeH
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBHE BO/IbI C METaJJIaMU (HaTPUEM U KallbLiueM) (BO3MOXKHO
HCII0JIb30BaHUE BHIEOMATEPHAIIOB); OIIPEIeNICHNE PACTBOPOB KHUCIIOT U IIEIOYEH € MTOMOIIbI0 HHIMKATOPOB;
UCCIIeIOBaHNE 00pa3IOB HEOPTAHUUECKUX BEIIECTB PA3IMUHBIX KIACCOB; HAOIOICHUE U3MEHEHUS OKPACKH
MHMKATOPOB B paCTBOpAX KUCIIOT U LIeJIoUel; n3yuyeHue B3aumoeiicteus okcunaa meau(Il) ¢ pactsopom
CEPHOU KUCJIOThI, KUCJIOT C METaJNIAMU, PEAaKLIM HEUTpaIu3aluy; NoJy4eHUe HEPAaCTBOPUMBIX OCHOBAHUIA,
BBITECHEHHE OJIHOTO METaJljIa IPYTUM U3 PACTBOPA COJIM; PEUICHUE IKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME
«BaxHeinme Kj1acchl HEOPraHMUECKUX COCUHEHUN».

IHepuoauveckuii 3akon u [lepunoanyeckasi cucreMa xXumMudeckux iemenTos /1. U.
MenaeeeBa.
Crtpoenue aToM0B. XuMH4ecKas cBs3b. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIEC
peakuuu

[TepBbie MOMBITKY KIACCH(PUKAIUU XUMUYECKUX AIEMEHTOB. [[oHATHE O Tpynmax CXOAHBIX SJIEMEHTOB
(11e10YHbIE U 1IET0YHO3EMEIbHBIE METAILJIbL, TAJIOT€Hbl, UHEPTHBIE Ia3bl). DJIEMEHTbI, KOTOPbIE 00pa3yIoT
aM(pOoTepHbIC OKCUJIBI U TUIPOKCHUJIBI.

Ilepnonnueckuii 3akoH. Ilepuonnueckas cuctema XumMu4eckux 3iueMeHToB 1. 1. Menneneesa.

Kopotkonepuoanas u jymmaHonepuoaHas popmel [leproanyueckoit CuCTEMbl XUMHYECKUX 2JIEMEHTOB
.

N. Menaeneesa. [lepuoapl u rpynibl. PU3NYECKUN CMBICT TOPSIAKOBOTO HOMEPA, HOMEPOB NIEpUOAA
Y TPYIIBI AJIEMEHTA.

Crpoenune atoMoB. CoctaB aToMHBIX siziep. M3oTomnbl. DnekTponsl. CTpoeHHe 37eKTPOHHBIX 000JI0UeK
aToMOB nepBbIx 20 xumuueckux 31eMeHToB [lepuonnueckoii cucremsl Jl. 1. MenneneeBa. XapakTepucTuka
XMMHMUYECKOT0 dJIEMEHTA 110 €r0 MoJjoxeHuto B [lepuoauueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJNyCca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETaJUTMYECKUX CBOMCTB MO IpyIaM U nepuoaam. 3Hadenue [lepuoauyeckoro 3akona u [lepuoaudeckoit
CUCTEMBI XUMHUYECKHUX JJIEMEHTOB JUUI Pa3BUTHUA HayKu U npakTuku. [. 1. MenneneeB — y4€nslii u
IpaKJaHUH.

Xumuueckas cBsi3b. KoBaneHTHast (MOMspHAsi U HEMOJISIPHAs) CBS3b.

DIEeKTPOOTPULIATEIPHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAs CBSA3b.

Crenens okucinenus. OKUCIUTENBHO-BOCCTAHOBUTEBHBIE peakiuu. IIporeccel okucienus
1 BOCCTAaHOBJIEHUSA. OKUCINUTEIN U BOCCTAHOBUTEIH.

XUMHUYECKUH IKCTIEPUMEHT: U3yueHHEe 00Pa3I[0B BEIIECTB METAJIIOB U HEMETAIIJIOB; B3aUMOICHCTBUE
TUAPOKCH/IA IMHKA C pACTBOPaMH KUCIOT M LIEJI0UYEH; TPOBEACHHUE OIBITOB, MWIITIOCTPUPYIOIUX TPUMEPDI
OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIUi (rOpeHre, peakuy pa3aoKeH!sl, COEUHEHNUS ).

Me:xnpeamerHbie CBA3H
Peann3anus MexXnpeIMEeTHBIX CBSA3€H MPHU U3yYEHNH XUMHUU B § KJIACCE OCYILECTBIISIETCS Yepes3
HCITOJTh30BAaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHHN, TaK U TIOHSATUH, SBIISIOIINUXCS
CHUCTEMHBIMU ISl OTAEJBHBIX PEIMETOB ECTECTBEHHO-HAYYHOTO LIMKJIA.

OO0111e ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAyYHBIN (haKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3, CUHTE3,
KJaccuuKalus, NIepuoAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHUE, MOIEIb,
SIBJIEHUE.



®dusuka: Marepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAUOAKTUBHOCTb,
MOJIEKYJIa, JJIEKTPUIECKHUH 3apsil, BEMIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras,
¢du3MUecKre BETMYNHBI, €IMHHUIBI H3MEPEHNS, KOCMOC, TIAHETHI, 3BE3/161, CONHIIE.
buonorus: ¢porocunTes, npixanue, ouocdepa.
I'eorpadus: atmocdepa, ruapochepa, MUHEPaIbI, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOTIAEMBIE,
TOIUIUBO, BOAHBIE PECYPCHI.

9 kiaacc

BelecTBOo 1 XUMHYeCKas peaknus

[lepuoauueckuii 3akoH. [lepuoanueckas cuctema xumudeckux nemMenToB J. 1. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKHUX DJIEMEHTOB IEPBBIX TPEX MEPUOIOB, KAJINS,
KaJIbIIMs U MX COEMHEHHUI B COOTBETCTBUM € IOJIOKEHUEM 31eMeHTOB B Ilepuonnyeckoil cucteme u
CTPOEHHEM HUX aTOMOB.

CTpOGHI/Ie BC€IICCTBA: BUbBI XHMHYCSCKOM CBA3U. THUIIBI KPpUCTATININYCCKUX peH_IéTOK, 3aBHCHMOCTH CBOMCTB
BCIICCTBA OT THUIIA KpHCTﬂJ’IJ’IH‘IGCKOﬁ peI_HéTKI/I H B4 XHUMHYECKOH CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMUECKUX BEIIECTB (MEXKIYHAPOIHASI U TPUBUAIIbHAS ).

XHWMHUYECKHE CBOMCTBA BCIUICCTB, OTHOCAIINXCS K pa3JIMIHbIM KJIaCCaM HCOPraHUYCCKUX COGI[I/IHGHI/If/'I,
IFCHECTUYCCKAaA CBA3b HCOPraHMICCKHUX BCUICCTB.

Kiraccudukarust XuMHUYeCKIX peaKiyii 1o pa3IMuyHbIM IPU3HAKaM (II0 YUCITy ¥ COCTaBy YYacCTBYIOIINX B
PEaKLUH BEIIECTB, M0 TEIUIOBOMY 3()(EKTY, 10 N3MEHEHUIO CTETICHEH OKHUCICHHSI XHMUYECKUX 3JIEMEHTOB,
10 00paTUMOCTH, IO YYACTHUIO KaTaiau3aTopa). JK30- U IHJA0TEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

ITonstue o CKOpPOCTH XUMHUYECKOU pCaKuuu. [Tonsitre 00 O6paTI/IMBIX u H606paTI/IMBIX XUMHNYCCKUX
pCaKknuuix. IloHsiTHHE O TOMOICHHBIX U TCTCPOTCHHBIX PCAKIUAX. IlonsaTre 0 XUMHYESCKOM PaBHOBCCHHU.

CDaKTopBI, BJIMAIOIIUE Ha CKOPOCThb XHUMHYECKOU PCaKIn U MOJIOKCHUC XUMUYICCKOTO PaBHOBECH.

OKHCITUTEIIFHO-BOCCTAHOBUTEIILHEIC pCaKkuuu, BJICKTpOHHBII\/JI 0ajlaHC OKHCIIMTEIBHO-BOCCTAHOBUTEIHHOM
peaKkIuu. CocraBieHue ypaBHeHPII’I OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C UCIIOJIb30BAHHUECM METOIa
QJICKTPOHHOT'O Oananca.

Teopust 31eKTPOTUTHUECKON AUCCOIMALIMU. DIEKTPOIUTHI U He- 3JIEKTPOJIUThL. KaTHOHBI, aHHOHBI.

MexaHHu3M TUCCOIHMAIAN BEIIECTB ¢ PA3IMYHBIMHA BHJIAMU XUMHYECKOH CBsI3U. CTETICHb TUCCOIHAIINY.
CusibHBIE U CJTa0bIe DJIEKTPOJIUTHI.

Peakiiuu noHHOrO OOMeEHa. Y CIOBUS NPOTEKAaHUS peakiii HOHHOro 0OMeHa, MOJHbIE U COKpAIIEHHbIE
MOHHbIE ypaBHEHUs peakiinii. CBONCTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE MPEICTaBICHUH 00
EKTPONINTHYECKON qucconuanuu. KauecTBeHHbIe peakiiuu Ha HOoHbI. [IoHATHE O ruapoau3e coneil.

XUMHUYeCKHit SKCIICPUMCHT: O3HAKOMIICHHUE C MOJCIAMU KPUCTATNITMICCKUX peI_HéTOK HEOPTaHUYCCKUX
BEIIECTB — METAJVIOB M HEMETAJUIOB (TpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPUS);
HCCIIEIOBaHNE 3aBUCIMOCTH CKOPOCTH XUMUYECKON PEAaKIK OT BO3AEUCTBUS Pa3IMUHBIX (PaKTOPOB;
UCCIIEIOBAaHKE IEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, IPOLECCa AUCCOLUAIMH KUCIIOT, LIeJI0uel u conen
(BO3MOYKHO HCII0JIb30BAHUE BUJIEOMATEPHAIIOB); IPOBEIEHUE OIBITOB, MILTIOCTPUPYIOIINX IPU3HAKU
MPOTEeKaHMs peakluii HOHHOTO oOMeHa (0Opa3zoBaHUE 0CajiKa, BbIJICIEHUE ra3a, 00pa30BaHKE BOJIbI); OIBITOB,
WJUTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKLUi (TOPEHUE, pEAKLIUU PA3JI0KEHHU,
COEIMHEHMS); pacllO3HaBaHNE HEOPraHMYECKHUX BEIIECTB C IIOMOIIIbIO KAYECTBEHHBIX PEAKIUIl Ha HOHBI;
PEIICHUE SKCIICPUMEHTAJIBHBIX 3a1a4.

Hemetanibl M MX coeIUHEHUS

OO01mas xapakTepucTiKa rajforeHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIC CTETICHH OKUCIICHHSI.
Crtpoenue u Gpu3HIECKUEe CBOMCTBA MIPOCTHIX BEIIECTB — TAJIOT€HOB. XMMHYECKUE CBOMCTBA HA TIPUMEPE
xJiopa (B3auMOJICHCTBHE C METaJUIaMH, HEMETaJlJIaMH, IeJIo9aMu). X1opoBoaopoa. CoJisiHast KUCIIO0Ta,



XUMHUYCCKUC CBOﬁCTBa, HonyquHe, HpI/IMeHeHI/Ie. I[CP'ICTBI/IC xnopa 158 XJIOpOBO,Z[OpOI[a Ha OpFaHI/I3M YCJIOBCKa.
Baxneriuye Xaopuabl U UX HaX0XKAECHUE B MPUPOJIE.

O6m1as xapakrepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTePHBIE CTEIIEHU
OKHUCJICHUA.

CrpoeHue u Gpu3nuecKue cBONCTBA IPOCTHIX BEIIECTB — KUCIOPOJa U cepbl. AJUIOTPONHbIE MOAU(UKALIUH
KHCJIOPOAa U cepbl. XUMUYECKHE CBOMCTBaA cepbl. CepoBOAOPOA, CTpOEHUE, (PU3UUECKHE U XUMUUECKUE
cBoricTBa. OKCUABI Cephl KaK MPECTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIO0Ta, (PU3NYECKue U
XUMHYECKHE CBOMCTBA (00IIME KaK MPEICTaBUTENS KJIacCa KUCIIOT U criennduyeckue). XuMUIeCKue
peakIyu, JIeXKalre B OCHOBE MPOMBIIUICHHOTO CIIOco0a MoydyeHus cepHoi kucaoTsl. [lpumenenune. Conu
CepHOM KUCIIOTHI, KAUECTBEHHAs peakiys Ha cyiIb(ar-uoH. Haxoxmaenue cepbl U €€ COeTMHEHUI B TIPUPOJIE.

XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH Cpelbl COSTMHEHUSIMU CEePBI (KHCIOTHBIE TOKIH, 3arps3HEHIE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALICHUS.

OO0mmas xapakTepucTuka 3J1eMeHTOB VA-Tpymibl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIE CTETICHU
OKHCJICHUS.

A30T, pactpocTpaHeHHE B IPUpPOIe, PU3NUECKUE U XUMUYECKHEe CBOHCTBA. KpyroBopoT a3oTa B mpupoze.

AMMUaK, ero Gpu3nIecKue 1 XUMHUYECKHE CBOMCTBA, MoydeHne U npuMeHenne. Coinu aMMOHUS, UX
¢bu3nyeckrue 1 XMMHUYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakiiysi Ha HOHbl aMMOHUS. A30THas
KHCJIOTa, e€ MoyyuyeHue, Gpu3nyeckue 1 XuMHUYEecKre CBOcTBa (0011e KaK MpeICTaBUTENs Kilacca KUCIOT U
cneunpuyeckue). Micronap3oBaHne HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAJIbHBIX YA0OpEHU.

XHUMHYECKOE 3arpsi3HEHUE OKPY>KaIOIEl Cpe/ibl COEIMHEHUSMHU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE
BO3/yXa, [I0YBbI U BOJIOEMOB).

docdop, ammorponHbie MOgUbUKaKK hocdopa, Pu3nUecKre U XUMHIECKHEe CBOMCTBA. OKCHT
docdopa(V) u pochopnas kuciora, pu3ndeckre U XUMHISCKHAE CBOMCTBA, MoyrydeHue. Mcmonp3oBanue
dbocdaToB B KaueCTBE MUHEPATBHBIX YIAOOPECHUH.

OOmas xapakrepucTrka 31eMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€pPHbIE CTENIEHU
OKHCJICHUS.

Yrnepon, amioTponHbie MOAUGUKAIINHN, PACTIPOCTPAHEHHUE B MPUPOIE, GU3UISCKHE U XUMUUYECKUE
cBoiicTBa. Ancop6mus. KpyroBopot yrieposa B npupojie. Okcuabl yriaeposaa, nx Gu3ndeckue u XuMHUIeCKre
CBOWMCTBA, ACMCTBHE HA )KUBbIE OPTaHU3MBI, IOTyUYEHUE U IPUMEHEHHE. DKOJOTHYECKHE MPOOIEMBI,
CBsI3aHHBIE ¢ oKcuaoM yriaepoaa(IV); runoresa riiod6aabHOTO MOTEIICHUS KITUMaTa; MapHUKOBBINA A (HEKT.

YrobpHas KUCIOTA U €€ COJIM, UX (1)I/IBI/I‘IGCKI/IC N XUMHUYCCKHC CBOﬁCTBa, MOJIY4YCHHUEC U IPUMCHCHUC.

KauecTtBeHHas peakuus Ha kapOoHaT-HOHBL. Vcnoab3oBaHue kapOOHATOB B OBITY, MEAUIIMHE,
IIPOMBIILIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHavaibHBIC TIOHATHSA 00 OPTAaHMYECKUX BEIIECTBaX KakK O COCIMHEHUSX yriepoa (MeTaH, 9TaH,
STHUJICH, alleTUJIeH, TaHOJ, TIMIIEPUH, YKCYCHasl KUcloTa). X coctaB u xumuueckoe crpoenue. [lonstue o
OMOJIOTMYECKH BaKHBIX BEIIECTBAX: )KUpaX, OeNKax, YrleBOAaX — U UX POJH B KU3HU YEIIOBEKA.

MaTepI/Ia.HBHOe CANHCTBO OPraHUYCCKHUX U HCOPTaHUYICCKUX COE€IUHEHMH.

Kpemuuii, ero pusnueckue u XuMuyeckue CBOMCTBA, ofyyeHue u npumeHenrne. CoeAMHEHNUs KpEMHUS B
npupoae. O6uue npencrasienus o0 okcuae kpeMuusa(IV) u kpemuueBoit kuciaore. CUIMKATHI, UX
UCTOJIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH. BaskHelne cTpouTenbHble MaTepHuaibl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpolieMpl 6e30MacHOro MCIOJIb30BaHMsI CTPOUTEIBHBIX MaTepPHAJIOB
B [I0BCETHEBHOMU KU3HMU.

XUMHUECKUH SKCTIEPUMEHT: U3y4eHUE 00pa3I[0B HEOPTaHUUYECKUX BEIECTB, CBOWCTB COJISIHOM KHCIIOTHI;
MIPOBEJICHUE KaU€CTBEHHBIX PEAKIIMI Ha XJIOPUI-UOHBI U HA0JI0/IEHUE MPU3HAKOB UX MPOTEKAHMS; OBITHI,
oTpaxaromye pu3nuecKue 1 XUMUYECKHE CBOWCTBA T'aJIOTEHOB U UX COEAMHEHUN (BO3MOKHO MCIIOIb30BaHHE
BHJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3IiaMi XJIOPHUIOB (TAJIOT€HUIOB); 03HAKOMJICHHE ¢ 00pa3IiaMu
cepbl U e€ COeTMHEHUSIMU (BO3MOYKHO HMCIIOJIh30BaHUE BHICOMATEPUAIIOB); HAOI0ICHHE TTpoIiecca
o0yrJIMBaHUs caxapa MoJ AeHCTBUEM KOHIICHTPHUPOBAHHOM CEPHOM KUCIOTHI; U3yYCHHE XUMUYECKUX CBOMCTB
paz0aBIIEHHON CEPHOM KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHON PEaKIuy Ha CyJIb(aT-uoH U



HaOJI0IeHNe TpU3HaKa e€ MPOTEeKaHUs; O3HAKOMIIEHUE ¢ (PU3NYECKUMHU CBOMCTBaMHU a30Ta, Gocdopa u ux
COCTMHEHHH (BO3MOYKHO UCITOJIb30BAaHNE BUIEOMATEPHAIIOB), 00Opa3iiaMu a30THBIX M (OCHOPHBIX
yoOpeHuii; noay4yeHue, coOupanue, paco3HaBaHUE U U3y4E€HUE CBOMCTB aMMHaKa; IPOBEJCHHUE
KayeCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pocaT-noH U U3ydeHne NPU3HAKOB UX MPOTEKaHUs,
B3aUMO/IEHICTBHE KOHIIEHTPUPOBAHHON a30THOW KUCIIOTHI C ME/IbIO (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); H3yYEHUE MOJICNIeH KPUCTAIUTMUECKHUX PEeIIETOK anmasa, rpadura, Qyiepena;
03HaKOMJIEHHUE C IPOLIECCOM aJICOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YyCTPOMCTBOM
IIPOTUBOIa3a; MOoIy4eHue, CoOOMpaHue, paclio3HaBaHNUE U U3yYEHUE CBOMCTB YIJIEKUCIIOTO ra3a; IPOBEICHHUE
KayeCTBEHHBIX PEAKIMI Ha KapOOHAT- U CUJIMKAT-UOHBI U U3y4eHHE IIPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJIEHHUE C IPOAYKIMEH CHIIMKATHON MPOMBIIIEHHOCTH; PEIIEHNE SKCIIEPUMEHTAIBHBIX 33/]a4 10 TeMe
«Baxneiilye HeMeTaIbl U UX COEAUHEHUS.

MeTasibl M HX COEAMHEHUS

OO61mas xapakTepuCTHKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUU HX MOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB J. . MenzeneeBa u crpoenust aromoB. CTpoeHue
MeTaJlJI0B. MeTanueckasi CBsI3b M METAJUIMUECKasl KpUCTaNIMYecKasi peléTka. DJIeKTPOXUMUYECKUH psJl
HaNpspKeHUH MeTayioB. @U3NYECKUe U XUMUYECKHE CBOMCTBA MeTa/UI0B. O011I1e criocoObl MOTyYeHHs
MeTayioB. [ToHSATHE 0 KOPPO3UU METAIUIOB, OCHOBHBIC CITOCOOBI 3alTUTHI MX OT Koppo3uu. CIiaBsl (CTAIb,
YyT'yH, JIOPaTIOMUHUHN, OpOH3a) U MX TPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH.

[[lenouynbie MeTaIbL: TTIONOXKEHUE B [lepronnueckoit cucreMe xumudeckux 3mneMeHToB /. . Menneneesa;
CTPOCHHE UX aTOMOB; HaXOXACHHE B pupoac. PU3nvecKkrue 1 XMMHUYECKUE CBOMCTBA (Ha MpUMeEpe HATPUs U
kanust). OKCUABI U THAPOKCUIBI HATPUSA U Kanud. [I[ppuMeHeHne menoyHbIX METAJJIOB U KX COSAMHEHUH.

[IlenoyHO3eMENbHBIE METAJUIBI MArHUN M KaJIbLHIi: TTOJIO)KEHHE B [leproauyeckoil cucTeMe XUMUYECKHX
anemeHToB J[. 1. MenzeneeBa; CTpoeHHE UX aTOMOB; HAX0XACHHUE B ipupoae. PU3ndecKkue 1 XUMUIECKUE
CBOICTBa Maruus v Kayibliusl. BaxkHeimue coequHeHns KanbIus (OKCHI, TUAPOKCHI, COJH). JKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHUSI.

AmoMuHuii: nonoxxenue B [lepuonnyeckoii cucteme xumudeckux nemenToB . 1. Menneneesa;
CTPOEHHUE aTOMa; HaXOKJeHUe B pupoe. Puzndeckne 1 XUMHUECKUE CBOICTBA allFOMUHUS. AM(pOTEpHbIE
CBOMCTBA OKCHJA U TMIPOKCHIA aTFOMUHUS.

Keneszo: monoxenne B [leprognueckoit cucreme xumuueckux snemeHToB [1. . MenneneeBa; ctpoeHue
aToMa; HaxoxaeHue B mpupoe. dusndeckrne 1 XUMUYECKUE CBOMCTBA xkene3a. OKCHUIIBIL, THAPOKCHIBI U COJIU
xene3a(Il) u sxeneza(Ill), ux cocras, cBoiicTBa U IOTyYEHUE.

XUMUYECKUMN SKCIICPUMCHT. O3HAKOMJICHUEC C O6p33HaMI/I METAJJIOB U CIIJIaBOB, UX (1)I/ISI/I‘~I€CKI/IMI/I
CBOﬁCTBaMH; HU3YUYCHUC PE3YJILTATOB KOPPO3UHU METAJIIIOB (BO3MO)KHO HUCIIOJB30BaAHHUC BI/I,[[eOMaTepI/IaJ'IOB),
ocoOeHHOCTEH B3aMMOJEHCTBHUS OKCHIA KaJIbIUs U HaTpus € BOOOM (BOBMO)KHO HUCIIOJIB30BaHHEC
BI/II[eOMaTepI/IaJ'IOB); HCCJIeJOBAHNUE CBONCTB JKECTKOM BOJBI; IIpOoHeCcCa rOPCHU KEJIC3a B KUCIIOPOAC
(BO3MO)KHO HCIIOJIBb30BaHUC BI/I,[[COMaTCpI/IaJ'IOB); IMPU3HAKOB NPOTCKaHUA KAa9€CTBCHHBIX peaKHI/Iﬁ Ha NOHBbI

(Maruus, Kanblus, aTroMuHus, nuHKa, xkene3a(ll) u xenesa(Ill), mequ(1l)); nabmronenue u onucaHue
MIPOLIECCOB OKPAIIMBAHUS JIAMEHH HOHAMH HATPHS, KU U KaJIbIHs (BO3MOKHO UCTIOIB30BaHUE
BUJICOMATEPHAIIOB); UCCIIETOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCH 1A ATFOMUHHUS U THAPOKCH/IA ITUHKA;
pelIeHre YKCIIEPUMEHTATBHBIX 33124 10 TeMe «BaskHeHTIIie MeTauTbl U UX COSTMHCHUS.

XuMus M OKpyxKamoLas cpeia

HogBsie MaTepuansl 1 TexHOIOTHU. BelecTBa 1 MaTepuasbl B TOBCETHEBHOM )KM3HH YeIOBEKa. XUMUS U
310poBbe. bezonacHoe NCoIb30BaHNE BEMIECTB M XUMUUYECKUX peakinii B ObITy. [lepBast momois mpu
XUMHUYECKHUX 0KOTax U OTpaBieHHsIX. OCHOBBI IKOJOTUYECKON TPaMOTHOCTH. XHUMHUECKOE 3arpsi3sHEHUE
OKpY Karomen cpeasl (mpenenbHas qonyctumas koHeHnTparnus semiects — [1JIK). Poias xumun B pemenun
9KOJIOTUYECKHUX TTPOOIIEM.

[IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB (YroJb, TPUPOIHBIN a3, HEPTH), MPOAYKTHI UX MepepabOTKH, UX
POJIb B OBITY U IPOMBILIIEHHOCTH.



XUMHUYECKUH 3KCTIEPUMEHT: U3y4eHHe 00pa30B MaTepHaIIOB (CTEKIIO, CIUIaBbl METAJIOB, IIOJIMMEPHBIC
MaTepUaJbl).

MexnpeaMeTHbIe CBSI3H

Peanmaunﬂ MCKIIPECAMETHBIX CBsA3EH IIpy U3YUYCHUH XUMHU B 9 xnacce OCYIICCTBIIACTCA YEPE3
HCIIOJIB30BAHHEC KaK 06H_[I/IX CCTCCTBCHHO-HAaYYHBIX HOHHTHﬁ, TaK 1 HOHHTHﬁ, ABIAOIIUXCA CUCTCMHBIMU JIJISA
OTACIIBHBIX IPEAMETOB €CTECTBCHHO-HAYYHOI'O IIUKJIA. PeaJ'II/ISaI_II/IH MCKIIPEAMETHBIX CBsA3EH IIpU U3YYCHUHN
XHMUHU B 9 KJ1acce OCYHICCTBJIACTCA YCPE3 NCITIO0JIB30BAHNEC KAK 06L[II/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U
HOHHTHﬁ, ABJIIIOINNUXCA CUCTEMHBIMU JJIA OTACJIBHBIX IMTPEAMCETOB CCTCCTBCHHO-HAYYHOI'O NHUKJIA.

O6H_II/IC CCTCCTBCHHO-HAYYHBLIC ITOHATHA: Hay‘lHBIﬁ (baKT, THUIIOTE3a, 3aKOH, TCOPU, aHaJIu3, CUHTES,

KJaccuuKalus, NIepuoANYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHsI, MaTEpUaJIbL.

®dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKJIUI, H30TOIIbI, PaJHOAKTHBHOCTD,
MOJICKYJIa, JJICKTPUUICCKUH 3apsiI, IPOBOJIHUKH, ITOJTYIIPOBOJIHUKH, TUIICKTPUKHU, (POTOIIEMEHT, BEIIECTBO,
Teo, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3, PACTBOP, PACTBOPHUMOCTh, KPHCTAJUIMYECKAs PEIIETKA,
CIIJIaBBI, (1)H31/I‘~IGCKI/IC BEJINYNHBI, €IUHUIIbI I/ISMepeHI/Iﬂ, KOCMHYECCKOC HpOCTpaHCTBO, IIJTaHCTHI, 3Bé3III>I,
Counnne.

buonorus: (1)OTOCI/IHT€3, JbIXaHHC, 6I/Ioc¢)epa, 9KOCHUCTEMA, MUHCPAJIbHBIC y,HO6peHI/I$I, MUKPOIJICMCHTLI,
MAaKpO3JIEMCHTBI, ITIMTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MHHEPAIbI, TOPHBIE TIOPO/IBI, TOJIE3HBIE UCKOMIAEMbIE, TOTLTUBO,
BOJIHBIE PECYPCHI.



III TEMATHYECKOE IINTAHUPOBAHHE 8 kiacc

Ne | HammeHnoBaHMe pa3/ie/ioB U TeM NPOrpaMMbl Koa-Bo
n/n 4acoB

Pazpnes 1. [lepBoHayajbHble XMMUYECKUE TOHATHS

1.1.|Xumusi — BakHasi 00,1aCTh €CTECTBOZHAHHS U MPAKTHYECKOH 1eSITeIbHOCTH 5
yeJI0BeKa

1.2. 15
BemecTrBa 1 nMHUuYecKHne peakun

Hroro no pasgeny 20

Pasznen 2. Baxkneiimue NMpeaACTABUTEC/IN HEOPraHUYE€CKUX BEUIECCTB

2.1.|Bo3ayx. Kuciopona. Ilonsitue 06 okcuaax 5)
2.2.|Bonoposn. IlonsiTue 0 KMCJOTaX U COJISIX 5
2.3. 4
KosmyecTBeHHbIE OTHOLIEHUSI B XUMHHU
5
Bopa. PactBopsl. [lonsitue 06 ocHOBaHMSAX
OcHOBHBIE KJIACChI HEOPTAHUYECKUX 11
coeIMHeHU
HToro no pasgeny 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux jiementon /1. U.
MenpneneeBa.
CtpoeHue aToMoB. XuUMU4ecKas cB3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PEaKINU

3.1. . 7
Iepuoauueckuii 3akoH 1 Ilepuoanyeckas cucrema xumuyeckux daemenTos /1. K.

Menpneseea. CTpoeHue aroma

3.2. 8
Xumnueckas cBsi3b. OKHCJINTEILHO-BOCCTAHOBHTEIbHBIE peakuumn
Hroro no pasneny 15
Pe3epBHOe Bpemst 3
68

OBILIEE KOJIMYECTBO YACOB 110 TIPOTPAMME




TEMATHYECKOE INTAHUPOBAHME 9 kaacc

Ne | HaumeHoBaHue pa3aesioB M TeM NMPOrPaMMBbl Koanu
n/n
BCero
Pasznes 1. BemecTBo 1 XUuMHUYeCKHEe peaKknu
1.1 IToBTOpeEHue u yriaydJjieHue 3HAHUI OCHOBHBIX pPa3/esioB Kypca 8 kiacca 5
1.2/OcnoBubIe 3aKOHOMEPHOCTH XMMHUYECKUX pPeaKkiuii 4
1.3)3nexTposmTuyeckas qucconuanus. XuMuuecKne Peakini B PACTBOPAX 8
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHMS
2.1. OO0mas xapakrepucTuka XUMHYecKUX 3j1eMeHTOB VIIA-rpynnsl. I'anorensi 4
2.2./00mas xapaKkTepucTHKA XHMHAYeCKHX 3j1eMeHTOB VIA-rpynnbi. Cepa u eé 5
COeJUHEeHHU
2.3./001mas xapaKkTepuCTHKA XUMHYECKHX 3JIeMeHTOB VA-rpynnsl. A30T, ¢pocdop n ux |7
COCIUHECHHA
2.4. O0mas xapakTepucTUKa XUMHYeCKHUX 3j1eMeHTOB [VA-rpynnsl. Yriaepoa n 8
KPeMHHI U UX COeJHHEeHHS
Hroro no paszneny 24
Pasznea 3. Merajiibl M X COeTHHEHHUS
3.1 OO0mIue cBOiCTBA METAJLIOB 4
3.2 Baskueiimme MeTa/LTBI M MX COEAUHEHHST 16
Hroro no paszzneny: 20
Pa3nesn 4. Xumus u okpyskaomas cpeaa
4.1 Bemecrna n MaTepHaibl B KH3HH YeT0BEKA 3
Hroro no paszaneny: 3
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




