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INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOIT' PAMMBI 110 XUMHWU HA YPOBHE
OCHOBHOI'O OBIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3VYJIbTATBI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHSI MPOTPAMMBI OCHOBHOTO 00IIIero oOpa3oBaHUs JTOCTHTAIOTCS B
xo0J/le 00y4eHHUsI XUMUU B €IUHCTBE Y4COHON M BOCIHUTATEIHHOW NESATEITLHOCTH B COOTBETCTBHH C
TPAJIULMOHHBIMU POCCHUMCKUMHU COLUUOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH,
OPUHATHIMH B OOLIECTBE MpaBUJaMH M HOPMamH TOBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLUATH3AIUHN 00YJarOIINXCS.

JImyHOCTHBIE PE3YIBTATEI OTpaXarOT I'OTOBHOCTH 06yqafoumxc;1 PYKOBOJACTBOBATLCA CHCTEMOM
IIO3UTHUBHBIX IECHHOCTHBIX OpI/IeHTaI_II/Iﬁ N pacCIMpCHUEC OIIbITAa ACATCIIBHOCTH Ha eé OCHOBE, B TOM
YHCJIC B HaCTHU:

1) MMaTpUOTUYCCKOI'O BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIICHUS K OTCUECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIC/INI0, TOHMMAHUS 3HAueHHWs] XMMHUYECKOH HAyKH B JKU3HU COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAQJETh JOCTOBEPHOM HH(POPMAIIUCH O MEPEIOBBIX JIOCTHIKCHHSIX M OTKPBITHIX
MHUPOBOW U OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOUCTBE MUPA
1 00IIECTBA;

2) rpax/1aHCKOT0 BOCIIUTAHMUS:

MNpEACTAaBJIICHHUA O COLIMAJIBHBIX HOPpMAax H IMpaBHIaAX MEKINYHOCTHBIX OTHOIIEHUH B KOJIJICKTHUBE,
KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOW, Y4eOHO-HCCIe10BaTeIbCKOH,
TBOPYECKON W JpYrux BHJAaX JEATENBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOH COBMECTHOM
JeSITeIbHOCTH TPH BBIOJHEHUH YYEOHBIX, MO3HABATENIbHBIX 3aJ[ay, BBINOJHEHHUM XUMHUYECKUX
HKCIEPUMEHTOB, CO3JaHMM YYEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAHHUIO U
B3aMMOIIOMOIIM B IPOLIECCE 3TOM y4eOHON AeATEIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IIOBEJCHUE
Y TIOCTYIIKM CBOMX TOBApPHILEH C MO3ULNHA HPAaBCTBEHHBIX M MPABOBBIX HOPM C Y4ETOM OCO3HAHUS
IIOCJIEJICTBUM MOCTYIIKOB;

3) IEHHOCTH HAyYHOTO TTO3HAHUS

MHUPOBO33PEHUYECKHUE IPEIACTABICHUS O BELIECTBE U XMUMHUYECKOM PEAKLUHU, COOTBETCTBYIOLLUE
COBPEMEHHOMY YPOBHIO Pa3BHUTHsA HAayKH M COCTABIIAIOIIME OCHOBY JUISl MOHHMAHMS CYIIHOCTH
HAyYHOW KAapTHUHBI MUPA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI,
B3aUMOCBS35X YEJIOBEKA C IPUPOJHOMN CPEIOil, O POIU XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEN;

MO3HaBaTEJIbHBIC MOTHBBI, HAITPABJICHHBIC HA TIOJIYYCHHE HOBBIX 3HAHUH MO XHUMHH, HEOOXOIUMBIC
JUIs OOBsICHEHHs] HAOJF0/IaeMBIX TIPOIECCOB W SIBIICHWM, IMO3HABATEIbHOW, WH()OPMAIMOHHOW H
YUTATEHCKON KYJIBTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHOM pabOThI C yUeOHBIMH TEKCTAMH,
CIIPAaBOYHOW  JIUTEPATypOH, JOCTYMHBIMH TEXHHUYECKUMHU CpeACTBaMU  HMH(POPMAIIMOHHBIX
TEXHOJIOTHi;

WHTEpEC K OOY4YeHHWI0O H TO3HAHUIO, JF0003HATEILHOCTh, TOTOBHOCTH M CIOCOOHOCTh K
€caM0o00Opa30BaHUIO, TPOCKTHOM W HCCICIOBATCIILCKOW JIEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHS 00yUeHHs B JalbHEHIEM;



4) popMUpOBaHUS KYJIbTYPHI 3J0POBbSI:

OCO3HAHHE IICHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAaHOBKH Ha
3M0POBBI  00pa3 IKHM3HHM, OCO3HAHUE TOCICICTBHA W HEMPUSATHE BPEOHBIX IPUBBIYCK
(ymoTpeOaeHuss auKoroJis, HAPKOTHKOB, KYypEeHHs), HEOOXOAMMOCTH COOJIOJECHUS TPaBHII
0€30MacHOCTH MPHU OOPALICHUH ¢ XUMHUYECKHUMH BEIIECTBAMU B OBITY M pEaTbHOMN KH3HH;

5) TpyZIOBOTO BOCIIUTAHUSI:

UHTEPEC K MPAKTHYECKOMY M3yUYCHHIO TIPodeccuii U Tpyna pa3inyHoOro poja, yBaKECHUE K TPy H
pe3ysbTaTtaM TPYAOBOH JESTEIBHOCTH, B TOM YHUCIIE Ha OCHOBE IMPUMEHEHHS MPEIMETHBIX 3HAHHN
10 XWMHH, OCO3HAHHBIA BHIOOP HMHIUBUAYAJIHHOW TPACKTOPHH IPOJODKEHHS OOpa3oBaHUS C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB U
NOTPEOHOCTEH, YCIEIHON MPOPECCHOHANBHON ACITETFHOCTA U PA3BUTUSI HEOOXOIUMBIX YMEHHUIH,
TOTOBHOCTB aJalITHPOBATHCS B MPOPECCHOHAIBHON Cpejie;

6) 3KOJOIrH4€CKOIro BOCIIMTAHUA:

9KOJIOTHYECKH LieJiecooOpa3Hoe OTHOILIEHUE K IPUPO/Ie KaK HCTOUHUKY )KM3HHU Ha 3emiie, OCHOBE €&
CYIIIECTBOBaHMs, IOHUMaHUE [IEHHOCTH 3JJ0POBOr0 U 0€30macHOro odpasa >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DM3MUYECKOMY U TCUXMUYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU
coOroeHHs TIpaBUil OE30MACHOT0 MOBEAEHHUS NPH PadOTE C BEIECTBAMHU, a TAKXKE B CUTYaLMsX,
YTPOKAIOLIUX 3/10POBbIO U HKU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUA, IOJydaeMble TMPU H3YYCHUU XUMUH, IS PEIICHUS 3ajad,
CBSI3AHHBIX C OKpPYXawUEeHd MPUPOAHON Cpelor, [Js TOBBILIECHHUS YPOBHS 3KOJOTHMYECKON
KYJIbTYpbI, OCO3HAHHUS TJIOOAJIHHOTO XapakTepa SKOJOTMUECKHX MPOOJeM M TMyTeH HUX pelieHus
MOCPEACTBOM METOJIOB XHMHH, JKOJOTHUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
[03HABATEJIbHON, KOMMYHHUKAaTUBHOM U COLMAJILHON IPAKTHUKE.

METAIIPEJJMETHBIE PE3VYJIbTATDI

B cocraBe MerampeaMeTHBIX pEe3ylbTaTOB  BBIIEISIOT 3HAYMMbIC JUISI  (POPMUPOBAHUS
MHUPOBO33pEHHUS OOIIEHAy4YHbIE MOHSITHS (3aKOH, TEOpHs, MPHUHIUI, TUNOTe3a, (PakT, cUcTema,
MPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPBIE HCIOIB3YIOTCI B €CTECTBEHHO-HAYYHBIX YUE€OHBIX
MpeAMeTax M MO3BOJISIOT HA OCHOBE 3HAHUM W3 3THUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHUE O
[EJOCTHOW HAay4YHON KapTHHE MHpa, M YHHUBEpCalbHbIE Yy4eOHBbIE AeWCTBUSA (TIO3HABATENbHEIE,
KOMMYHHUKATHBHbBIC, PETYIATHUBHBIE), KOTOPhIE 00ecrednBaloT (GOpMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

[To3HnaBaTeNnbHBIE YHUBEPCAbHBIE YUeOHbIC ACHCTBH
ba3oBrle mornueckme AeCTBHU:

YMEHHUS HCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUHM 3HAHUMN: PACKPHIBATH
CMBICJI XUMHUYECKUX TIOHSATHH (BBIJACISTh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b
C APYTUMU TIOHSTUSMHU), UCIIOJIH30BATh MOHATHSA JIJIsi OOBSICHEHHS OTAETBHBIX (PAKTOB U SBJICHHM,
BBIOMpATh OCHOBAaHUS W KPUTEPUU ISl KiIacCU(PHUKAIMM XUMHUYECKUX BEIIECTB W XUMHYECKHX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CICICTBEHHBIC CBSI3U MEXIY OOBEKTaMU M3YyUeHUs, CTPOUTH
JIOTUYECKHE paCCyXACeHHs] (MHIYKTHBHBIC, NEAYKTHBHBIC, 1O AHAJIOTHH), JAENaTh BBIBOJBI U
3aKIIOYCHUS;



YMEHHE TMPUMEHSITh B TMpOIECCe IMO3HAHUS MOHATHUA (IpEeIMETHbIE U METalpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3yeMble B XHUMHUHU, HpeoOpa3oBBIBATh IIUPOKO
MPUMEHSIEMbIE B XMMUM MOJIEIbHBIC MPEICTABICHUS — XUMUYECKMM 3HAK (CHUMBOJI 3JIEMEHTA),
xuMuyeckass (opMyaa U ypaBHEHHE XUMHUYECKOW peakluu — TpU peleHun y4deOHo-
IIO3HABATEJIbHBIX 33J1a4, C YYETOM ATHX MOJEJIBbHBIX IPEICTABICHUN BBISBIATH U XapaKTepU30BaTh
CYIIECTBEHHBIC MPU3HAKU M3YyYaeMbIX O0BbEKTOB — XMMUYECKHX BEIIECTB U XUMHUYECKUX PEAKIIHIA,
BBISIBJISITH OOIIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIICICTBEHHBIE CBSI3U U TPOTUBOPEUHS B U3y4aEMBbIX
MIPOLIECCAX U SIBJICHUSX.

bazoBrie ncciaeqoBaTenbCcKyue ASHCTBUS:

YMEHHUE HCIIOJIb30BAaTh MOCTABJICHHBIE BOMPOCHI B KAaU€CTBE MHCTPYMEHTA MO3HAHHUS, a TaKXKe B
KaueCTBE OCHOBBI JJis1 (DOPMHUPOBAHHS THUIIOTE3bl IO MPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX
CY)XJICHUM;

IpUOOpETEHUE OIbITa [0 IUIAHWPOBAHMIO, OpPraHU3aluyd U MPOBEACHUIO YYEHHUYECKUX
IKCIIEPUMEHTOB, YMEHUE HAOIIONATh 332 XOJOM IIPOIEcCa, CAMOCTOATENIFHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMmynupoBaTb O0OOLIEHHS M BBIBOJBI IO pE3ylbTaTaM HPOBEAEHHOIO OIIBITA,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O MPOETIaHHOM padore.

Pabora ¢ napopmarueit:

yYMEHHUE BBIOWPATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH HH(OPMAIMIO PA3TUYHBIX BHIOB U (hopMm
IPEJCTaBICHUS, MOJIYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (Hay4HO-TIOMYJsIpHAs JIUTEparypa
XUMHUYECKOI'O COZAEpkKaHUs, CIPaBOYHbIE 1OCOOus, pecypchl MIHTepHETa), KPUTUUECKH OLIEHUBATh
IPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHME TPUMEHSATh pPA3JIMYHBbIE METOJbl M 3alpochl MpH TMOUCKE U 0TOOpe HHpopMauuu u
COOTBETCTBYIOLIMX JIaHHBIX, HEOOXOJUMBIX JJIs1 BBIMOJIHEHUS Y4EOHBIX M MO3HABATEIbHBIX 3a7ay
OTNpeNIeNIEHHOr0 THUMa, NPUOOpeTeHHe OombiTa B O00JaCTH UCMOJIb30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTHH, OBJAJE€HUE KYJIbTYpOW aKTMBHOI'O HCIOJB30BAaHUS PA3IAYHBIX
MOUCKOBBIX ~ CHCTEM, CAaMOCTOSITEIbHO BBIOMpaTh ONTHUMalbHYIO (OpMYy IpeACTaBIECHUS
UHGOpPMALlMM U WJUIIOCTPUPOBATh pellaeMble 3a7ayd HECIOKHBIMH CXEMaMH, JAuarpaMMami,
apyrumu popmamu rpaduku ¥ UX KOMOWHAIUSAMU;

YMEHHE HCIIO0Ib30BaTh U aHATU3UPOBATh B IIpoIecce Y4eOHOM U UCCIIeIOBATEeIbCKOM AeITeTbHOCTH
I/IHq)OpMaHI/IIO O BJIMAHUH NPOMBIIIJICHHOCTH, CCJIBCKOI'O XO3IMUCTBA U TPaHCIIOPTAa Ha COCTOAHHC
OKpY>Karoller MPUPOTHON CPEBI.

KoMMyHHKaTHBHbBIE YHUBEPCAJIbHBIC YU€OHBIE ICHCTBUS:

YMCHUS 3a1aBaTh BOIIPOCHI (B X0oJ€ quajiora u (I/IJ'II/I) I[I/ICKyCCI/II/I) o CylmeCTBYy O6CY)KI[8.CMOI‘/JI TCMBI,
(I)OpMYJ]I/IpOBaTB CBOU NPCAJIOKCHUA OTHOCUTCIIBHO BbIITIOJIHCHU A HpCHHO)KCHHOﬁ 3aga4u,

YMEHUSl TPEACTABIATh IOJYYEHHBbIE PpEe3yJbTaThl MO3HABATEIBHON AESATENIBHOCTH B YCTHBIX H
MMCbMEHHBIX TEKCTaxX; JeJlaTh [MPE3CHTALMI0 PEe3yJbTAaTOB  BBINOJHEHUS XUMHUYECKOIO
DKCIIEPUMEHTa (J1aOOpaTOpPHOTO OIMbITa, J1a0OpaTOpHOM pabOThl MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHMKAMH B COBMECTHOW I103HABaTEIbHOH U
UCCIIEIOBATEIbCKON JESITEILHOCTH MPH PEIICHUH BO3ZHUKAIOLINX MPOOJIEM Ha OCHOBE y4€Ta OOIINX
MHTEPECOB U COIJIAaCOBAaHUS MO3ULMH (00CyXAeHHs, OOMEH MHEHUSIMH, «MO3TOBbIC IITYPMBI»,



KOOPJWHAIIMS COBMECTHBIX JCWCTBUI, ONpeIeTICHHE KPUTEPHEB 110 OLIEHKE Ka4eCTBA BHITOJHEHHON
paboTHI U IpyTHE).

PerynstuBHbIe yHUBEpCaIbHbIE y4eOHbIE IEHCTBUS:

YMEHHE CaMOCTOSITEIbHO OMNPEIeNATh LU JeATeNIbHOCTH, IUIAaHUPOBAaTh, OCYLIECTBIATD,
KOHTPOJIMPOBATh U MIPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JIESTENIbHOCTD, BEIOMpATh Hanboliee
s dexTrBHBIE CITOCOOBI pelIeHusT YUeOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIISTh
WIH KOPPEKTHPOBATh MPEJIOKEHHBIN alrOpUTM IEHCTBUI MpU BHINOIHEHUM 3a/laHUui C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHWA OO0 H3y4aeMbIX OOBCKTaX — BEIIECTBAX W PEAKIUAX, OIEHUBATH
COOTBETCTBUE IIOJYYEHHOTO pe3ysbTaTa 3asdBJICHHOM 1I€M, YMEHUE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIPe/JiaracMble B YCJIOBUU 3aJIaHUMN.

I[MPEAMETHBIE PE3YJIBTATHI

B cocTtaBe mpeaMeTHBIX pe3yabTaToB I10 OCBOCHUIO 00s3aTEIbHOIO COAEPIKAHUS, YCTAaHOBIEHHOTIO
JNaHHOH (enepanpHON paboueil mporpamMMmoil, BBIIEISAIOT: OCBOGHHBbIE OOYUYAIOLIMMHUCS Hay4yHbIE
3HAHUS, YMEHHSI M CITIOCOOBI ICUCTBUH, CrICHM(PHUECKUE ISl IPEAMETHON 001acTH «XUMUS, BUIBI
JESATEIbBHOCTH IO IIOJIyYEHUIO HOBOTO 3HAHUSA, €ro MHTEpHpeTaluH, IpeoO0pa3oBaHUI0 H
IPUMEHEHHUIO B Pa3JIMYHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoniy o0ydeHus B 8 Kiacce IpeIMETHbIE pe3yJibTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPA’KaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHATHHA: aTOM, MOJIEKYJIa, XUMHUYECKUMA SJIEMEHT,
IIPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpPOJHAs U HEOAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEIIbHAsl aTOMHAasi M MOJIEKYJIsipHasi Macca, KOJMYECTBO BELIECTBa, MOJb, MOJISIpHas Macca,
MaccoBas JIOJS XUMHUYECKOTO DJIEMEHTAa B COCJAMHEHUH, MOJISIPHBIH OO0BEM, OKCHJI, KHUCIIOTa,
OCHOBAaHHUE, COJIb, DJIEKTPOOTPULIATEILHOCTh, CTEMNEHb OKHUCJIEHHUS, XUMHUYECKas peaKuus,
KIacCU(UKalUs pPeaKlMii: peakuy COCIWHEHUS, PEaKIMU PpazNoKEHUs, PEaKklMu 3aMeIleHUs,
peakiuu oOMeHa, IK30- U HHAOTEPMUUYECKUE PEAKIIUU, TETIoBOK dPQEKT peakuuu, sApo aToma,
DIIEKTPOHHBIN CJIOW aTroma, aTOMHasi OpOWTalb, paANYyC aTOMa, XUMHUYecKas CBS3b, MOISpHAs U
HEMOJISIpHAsl KOBAJIIGHTHAsI CBSI3b, MOHHAs CBS3b, MOH, KATHOH, aHMOH, pacTBOp, MaccoBas J0Js
BelecTBa (ITPOLICHTHAS] KOHIIEHTPAIIHs) B paCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUM U IMPUMEHATH 3TU MOHATUS IPU
OIMCAHUU BELIECTB U UX MPEBPALLECHUN;

HCIIOJIB30BATh XHUMHUYCCKYIO CHMBOJIUKY IJid COCTAaBJICHUA (I)OpMyJ'I BCIICCTB H ypaBHCHI/Iﬁ
XUMHUYCCKUX pCaKL[I/II\/'I;

OTIPE/IeNIATh BAJIEHTHOCTH aTOMOB JJIEMEHTOB B OWHAPHBIX COCJUHEHHSX, CTEMEHb OKHCICHUS
DIIEMEHTOB B OWMHApPHBIX COCAMHEHMSX, MPUHAIJICKHOCTh BEIIECTB K OINpEeAeTEHHOMY Kiaccy
coeMHEHUN 1o GopMynaMm, BUJ XUMHUECKON CBS3M (KOBAJIGHTHAS W MOHHAs) B HEOPTaHMUYECKUX
COEIMHEHNAX

packpbiBaTh cMbicn [lepuoamueckoro 3akona [[. M. MenaeneeBa: 1eMOHCTpUPOBaTh MOHUMaHUE
MEePUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHMX DJJIEMEHTOB OT MX T[OJOXKEHUS B
[Tepuoanueckoi cucteme, 3aKOHOB COXpPAaHEHHsI MacChl BELIECTB, MIOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHA ABOTaJipo;



ONKCHIBATh U XapakTepus3oBaTh TaOnuuHyio Gopmy [leprmonnyeckoil CHUCTEMBl XUMHYECKHX
AJIEMEHTOB: Pa3IMyYaTh MOHATHS «rJaBHas moarpymma (A-rpymnma)» u «nobouHas noarpynmna (b-
rpynmna)», Majible ¥ OOJBIINE MEPUOJIbI, COOTHOCUTH 0003HAUYECHHUS, KOTOPhIE UMEIOTCS B Ta0JHIIe
«llepmognueckas cucrema xumuyeckux osaeMmeHToB JI. M. MengeneeBay ¢ 4YUCIOBBIMHU
XapaKTePUCTUKAMH CTPOEHHUSI aTOMOB XMMUUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00111ee Ynucio
AJIEKTPOHOB U PaCIpeieNICHUE UX MO IEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPTaHUUECKUE BEIIECTBA, XUMUUECKUE pPeaknu (110
YHCITY M COCTABY YYaCTBYIOIIUX B PEAKLIUHU BEIIECTB, 0 TEIJIOBOMY 3P PEKTy);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWMCTBA BEIIECTB PA3IMYHBIX KJIACcCOB,
MOATBEPIK/Iasi OMUCAHUE MPUMEPAMU MOJICKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XMMHUYECKUX
peaKLuii;

IMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT HMX Ka4CCTBCHHOI'O COCTaBa, BO3MOXHOCTHU
MMPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B PA3JIMYHLIX YCIIOBUAX,

BBIUNCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XUMHYECKOTO 3JIeMEHTa MO (opMysie COCITUHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PAacTBOPE,
IPOBOAMTDH PACcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

MPUMEHSATh OCHOBHBIE OTEPAIMH MBICIUTEIBLHON JCSITEIIPHOCTH — aHAJIU3 U CHUHTE3, CpaBHEHHUE,
00001eHNe, CHCTEeMAaTH3AINIO, KIaCCU(DHUKAINIO, BBISIBJICHUE MPUYHMHHO--CIICACTBCHHBIX CBSI3CH —
JUTSL U3YYCHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUNA, €CTECTBEHHO-HAYUYHbIE METObI TIO3HAHUS
— HaOI0ICHNE, U3MEPEHHUE, MOICTUPOBAHUE, SKCTICPUMEHT (PEaTbHBIN U MBICIICHHBIN);

CIIeIOBAaTh IPaBWJIaM IOJH30BAaHHUA XHUMUYECKOW IMOCYIOoW M J1a00paTOpHBIM 00OpYyIOBaHUEM, a
TaKXe MpaBUIaM OOpaIIeHUs] C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH TIO BBITOJHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHI0O U COOMPAHUIO Tra3000pa3HBIX BEILIECTB
(Bomoposa W KHCIOpOAa), TMPHUTOTOBJIEHUIO DPACTBOPOB C OINpENeNEHHOM MaccoBoil oneit
pacTBOPEHHOIO  BEUIECTBA, IUIAHUPOBaTb M TMPOBOJAUTH XUMHUYECKHE HSKCIHEPUMEHTHI IO
pacro3HaBaHMUIO PAcTBOPOB IIEOYEH M KUCJIOT C TIOMOLIbIO HMHIUKATOPOB  (JIAaKMYC,
deHondranzent, METUIOPAHX U IpYTrHe).

K koHIy oOydenus B 9 kjacce mpeMeTHbIe pe3yabTaTbl Ha 0A30BOM YPOBHE JIOJKHBI OTpPaXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUN: XMMUUECKUN JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, IPOCTOE BEUIECTBO, CIOXHOE BEIIECTBO, BAJIEHTHOCTD, MIEKTPOOTPULATEIBHOCTD,
CTETEeHb OKUCIICHUS, XUMHUYECKasi peakins, XUMHUYECKasi CBsI3b, TEINIOBOU 3(PQEKT peakuuu, MoJb,
MOJIIpHBIA 00BEM, PACTBOP, BIEKTPOIMTHI, HEIJIEKTPOIUTHI, HJIEKTPOJUTHYECKAS UCCOLMALINS,
peakuu MOHHOTO OOMeHa, KaTajlu3aTop, XMMHUYECKOe paBHOBECHE, O0paTHMble U HeoOpaTHUMbIe
peaKuy, OKUCINTEIbHO-BOCCTAHOBUTENbHbIE PEAKIINH, OKUCIUTEIh, BOCCTAHOBUTEIb, OKUCICHHE
U BOCCTAHOBJICHHME, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKas CBs3b (KOBaJIEHTHAs, WOHHasi,
METAJIIIMYECKast), KPUCTAININYECKas PEIIETKA, KOPPO3HsI METAIIIIOB, CILIABBI, CKOPOCTh XMMHUYECKON
peakuuu, npeaensHo nomyctumas konuentpanus [1/IK Benectsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMWYECKHUX MOHITHM W NPUMEHSTH 3TH MOHATUSA IIPH
OIIMCaHUU BEILIECTB U UX MPEBPALLECHUN;



HCIIOJIB30BaTh XHUMHYECKYI0 CHMBOJIMKY [IJISI COCTaBiieHHs (OpMys BEHIECTB M YpaBHEHUM
XUMHYECKUX PEAKIIUN;

ONpeAeNsaTh BAJEHTHOCTh W CTENEHb OKHUCICHHUS XUMHUYECKHUX DJIEMEHTOB B COCIMHEHHUSIX
Pa3JIMYHOTO COCTaBa, MPUHAMNICKHOCTh BEUIECTB K OMNPEACIEHHOMY KJIAcCy COEAUHEHHH TI0
dbopMynaM, BUJ XHUMHUYECKOH CBsi3M (KOBaJCHTHAs, WOHHAS, METANINYCCKasi) B HEOPTaHUUYECKUX
COCIMHEHUSX, 3apsii MOHA IO XUMHUYECKOW ¢opMmylie, XapakTep Cpelbl B BOJHBIX PAacTBOpax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

packpsiBaTh cmbicn [lepuognmueckoro 3akona JI. M. MeHnneneeBa UM JEMOHCTPUPOBATH €r0
NOHMMAaHME: OIUCHIBaTh W XapakTepu3oBaTh TabiamuHylo Qopmy Ileproanueckold cHUCTEMBI
XUMHUYECKHX JJIEMEHTOB: pasziMuaTh MOHATHUSA «IJIaBHas moAarpynna (A-Tpymma)» u «mo0ovHas
noarpynna (b-rpynma)», Manble W OosibIIME€ TEPUOJBI, COOTHOCUTH OOO3HAYEHHUs, KOTOpHIE
UMEIOTCAd B IEPUOJUYECKONW Tabiuie, ¢ YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB U 3aps]l sJipa, 00lee YHUCIIO IEKTPOHOB U paclpeielieHue ux 1o
3JIEKTPOHHBIM CJI0IM), OOBSCHAThH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U MX
COEIMHEHUH B IIpejiesiax MalbIX IEepUOJIOB U TJIaBHBIX HOATPYII C YUETOM CTPOEHUS UX aTOMOB;

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKHC 3JICMCHTBI, HCOPIraHUYCCKHEC BCIICCTBA, XUMHUUCCKUC PCAaKIINH (HO
qUuCJlIy U COCTAaBy YYACTBYHOIIMX B PCAKOHWHN BCIICCTB, IO TCIIJIOBOMY 3(1)(beKTy, 110 U3MCHCHHIO
CTEIIEHEH OKHCIIEHHST XUMUYECKUX 3J'ICM€HTOB);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME M CHEU(PUYECKHEe XUMHUYECKHE CBOICTBA MPOCTBHIX H
CJIOXKHBIX BEUIECTB, MOJATBEPKAasl OMHCAHUE MPUMEPAMU MOJEKYISPHBIX U HOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIHil;

COCTaBJIATb YPAaBHCHUS SHCKTpOHHTquCKOﬁ Aucconmranuu KHCIIOT, IIeI04Yel U coneﬁ, ITIOJIHBIC U
COKpaH_IéHHBIe YpaBHCHUA peaKuHﬁ HOHHOTO O6MCH8., YpaBHCHUA peaKuHﬁ, MOATBCPIKAAOIMIUX
CYIICCTBOBAHUC TeHETUYECKOM CBA3U MCIKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTH OKUCIIHUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ noCcpeACTBOM COCTAaBJICHUA
SJICKTPOHHOI'O OaaHca 3TUX peaKI.IHfI;

MMPOTrHO3UPOBATH CBOICTBA BEIIESCTB B 3aBUCHMOCTH OT HX CTPOCHUA, BO3BMOKHOCTHU IPOTCKAHUA
XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYHO MAacCChl BCIIECTB, MACCOBYIO HOOJIFO
XUMHUYCCKOIro 3JIEMCHTA IIO0 q)OpMy'J'IC COCAUHCHUA, MACCOBYIO [JOJIIO BCHIECCTBA B PACTBOPC,
MMpOBOAUTDH paC‘-IéTBI 10 YpaBHCHHIO XUMHYECKOMN pCaKknuuu;

coONrofaTh MpaBWiIa TMOJB30BAHMS XUMUYECKOW MOCYAOW U J1abOpaTOPHBIM OOOPYIOBAaHHUEM, a
TakKe MpaBUiIa OOpAIEHUS C BEMIECTBAMU B COOTBETCTBHHM C WHCTPYKLHSMHU IO BBITOIHEHUIO
71ab0paTOPHBIX XHMHUYECKUX OMNBITOB TO TONYyYEHUI0 M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIoro rasa);

MPOBOJUTH PEAKIIMHU, TOATBEPKIAIOIINE KAaUeCTBEHHbIM COCTAaB PA3IMYHBIX BEIECTB: PACIO3HABATh
ONBITHBIM NYTEM XJIOpUA-, OpomMHI-, HOAUA-, KapOoHar-, c¢ocdar-, cumukar-, cyiabdart-,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUSI U MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEUIECTB;

MNPUMCHATH OCHOBHBLIC OIICpalun MBICIIMTEIbHOM ACATCIIBHOCTH — aHaJIu3 U CHUHTC3, CPAaBHCHUC,
0606H.[€HI/IG, CUCTCMATHU3AlIUI0, BLIABJICHHUC MPUYNHHO-CIICACTBCHHBIX CBsI3EH — IJIL U3YUYCHUA



CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIHH, €CTECTBEHHO-HAyYHBIE METOABI TIO3HAHUS —
HaOII0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).

COJEPXAHUE OBYYEHUA

8 KJIACC
IlepBoHa4YaIbHBIE XUMUYECKUE ITOHATHUS

[Ipenmer xumuu. Poiib XMMUM B JKU3HU 4Y€lIOBEKa. XMMHS B CUCTEME HayK. Teia u BemecTsa.
®dusnyecKue CBOMCTBA BEIIECTB. ArperaTHoe coctosinue Bemiects. [loHaTue o MeTogax mo3HaHus B
xuMuu. Yucteie BenecTBa U cMecu. CriocoObl pa3aeieHus cMecei.

ATOMBI M MOJIEKYJIbl. XUMHYECKHE 1eMEHThl. CHMBOJBI XMMHUYECKUX 3J1eMEHTOB. lIpocTbie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas ¢opmyina. BaneHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemiectB. OtTHocuTenbHas aToMHass Macca. OTHOCHTENbHAas MOJIEKYJSIpHas Macca.
MaccoBas 1011 XMMHUYECKOIO JIEMEHTa B COCAMHCHHH.

KomnuectBo BemecrBa. Monb. MossipHass Macca. B3auMOCBSI3b KOJMYECTBA, MAacChl M 4HUCIa
CTPYKTYPHBIX €IMHMUII BeniecTBa. Pacu€rsl o hopMynaM XMMHUYECKUX COETUHEHU.

duznyeckue U XMMHUYECKUE SBJICHMs. XUMHUYEcKas peakuus U e€ MpHU3HaKu. 3aKOH COXpPaHEHHs
Macchl BellecTB. XUMHUYecKue ypaBHeHus. Knaccuduxanus XMMHUYecKuX peakuuil (CoeIuHEHUs,
pa3lioKeHus1, 3aMEeIEHUsI, 0OOMEHa).

Xumuueckuu sKcnepumenm:

3HAKOMCTBO C XMMHMUYECKOU MOCY/10i, MpaBuiiaMu paboThl B J1abopaTopuu U npuéMamu oOparieHus
¢ J1abOpaTOpHBIM O00OpYyIOBaHHEM, HW3yYE€HHE U ONHCaHue (PU3MUECKHUX CBOWCTB O0Opa3IoB
HEOPTraHWYECKHUX BEIIECTB, HaOM0IeHe (PU3NUECKUX (TUIaBIEHUE BOCKA, TAsSHUE JIbJIa, PACTHPAHHE
caxapa B CTyIKe, KHTICHHE W KOHJICHCAIIUSI BOJbI) M XUMHUECKUX (TOpEHHE CBEYH, MPOKATHBAHUE
MEIHOW TPOBOJIOKH, B3aMMOJCHCTBHE MeJla C KHCIIOTOH) SIBICHUH, HAONIOJIEHHE ¥ OIHCaHHE
NPU3HAKOB TPOTEKAaHUS XMUMHUYECKHX peakIuil (pa3iokeHue caxapa, B3auMOJIEHCTBHE CEpHOM
KACIOTBl C XJIOpUAOM Oapusi, pasiaoxeHue ruapokcuga wmenu (I1) mpu  HarpeBanuw,
B3anMOoJIeiicTBHE xene3a ¢ pacTBopoM conu menu (11), usydenne cnoco6oB pasnenenus: cMeceil: ¢
MOMOIIbI0 MarHuTa, (UILTPOBAHME, BBHIIAPUBAHME, NUCTWLISAIUS, XpoMmarorpadus, MpoBeacHUe
OYNCTKM TIOBAPCHHOW COJNHM, HAONIOJIEHHNEe ¥ OINHCAaHWE pEe3yJIbTaTOB IIPOBEJCHHS OIIBITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl, CO3J[aHNe MO MOJIEKYII (IIapOCTEPIKHEBHIX ).

Baxueiiiine NpEACTAaBUTCIIN HCOPTraHNYCCKUX BCIICCTB

Boznyx — cmecs rasos. Cocra Bozayxa. Kucinopon — anemeHT u mpocroe BeuecTBo. Haxoxaenue
KHACJIOpO/a B MpHpoJe, (PU3MUECKHe M XUMHUYECKHE CBOMCTBa (peakuuu ropeHus). OKCHIBL



[Tpumenenue kucnopona. CrocoObl MOydeHUs: KUCIOpoJa B JIaOOpAaTOPUU U MPOMBILIUIEHHOCTH.
KpyroBoport kucnopona B mpupoje. O30H — alsioTporHas MoAU(pUKAIHS KUCIOPOAa.

TennoBoit  3pdexkT XUMHUYECKONW  peakiuu, TEPMOXHMUUYECKHE YpaBHEHHUS, OK30- H
SHIOTEPMHUYECKHE peakuuu. TOIUIMBO: Yroib W METaH. 3arps3HeHHE BO3AyXa, YCUJICHHE
NapHUKOBOTO AP QeKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bonopon — sneMeHT u mpocTtoe BemecTBo. HaxoxaeHue Boaopoja B Mpupoje, GU3HUYECKHE U
XHMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TTosTydeHus. KuciaoTsl u comu.

Mounsipablii 00bEM ra3oB. Pacuérel 10 XUMUYECKUM ypaBHEHUSIM.

®dusnueckue cBorcTBa BoAbl. Boga xak pactBopurens. PactBopsl. HachlllieHHBIE M HEHACHIIICHHBIE
pacTtBOpsl. PacTBOpHMOCTB BeniecTs B BoAe. MaccoBasi 1011 BEIECTBA B PACTBOpE. XUMHUYECKUE
cBoiicTBa BoJbl. OcHOBaHUsA. Poib pacTBOPOB B IPUPOZE U B )KU3HU YenoBeKa. KpyroBopor Bozb! B
npupoe. 3arpsA3HeHe NPUPOAHBbIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanmst  Heopranmueckux — coeauHeHuid.  Oxcuapl.  Kiaccudukammss — OKCHIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aMm(poTepHbIe) U HeconeoOpasyromme. HoMmenknatypa
okcu10B. Ou3nvecKre U XMMHUECKHe CBOcTBa OkcuoB. [lonydyenne okcuaos.

OcHoBaHus. KJIaCCI/I(I)I/IKaL[I/ISI OCHOBaHUM: MIETOUN U HCPACTBOPUMBIC OCHOBAHMA. HOMCHKJ'IaTypa
ocHoBanui. duzndyeckre ¥ XUMHUYECKHE CBOMCTBA OCHOBAHHH. HonyquI/Ie OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. @u3ndeckue 1 XUMUYECKUE CBOMCTBA
kucnor. Pan akrusnoctu meraiuioB H. H. bekerosa. [lonyduenue kucnor.

Comu. Homenkmnatypa coineid. @uznueckue 1 XUMUIECKHe cBocTBa comel. [lonmydenue comneit.
['eneTndeckast CBA3b MEXKIY KJIaCCAaMH HEOPTAHUYECKUX COSUHEHUMN.
Xumuueckuu sKcnepumenm:

KayeCTBEHHOE ONpeZeieHHe COAEpKaHus KHUCIopoJa B BO3/AyXe, IOJydyeHHe, COOMpaHue,
pacrio3HaBaHME M H3YyY€HHE CBOMCTB KHUCIIOPOJA, HAOIIOJEHHE B3aUMOJICWCTBUS BEIECTB C
KHCJIOPO/IOM M YCJIOBUS BOSHHKHOBEHHS M TPEKpamleHHsi TOpeHus (Iokapa), 03HaKOMIIEHHE C
oOpa3lamMu OKCHUJIOB U OMHMCAHME X CBOWCTB, MMOJIy4eHHE, COOMpaHuE, PACIIO3HABAHNUE U U3yUEHHUE
CBOICTB BojmopoAa (ropeHue), B3auMmojelcTBue Bojopona ¢ okcugoMm wmenu () (BozmoxHO
WCIIOJIb30BaHUE BHUJEOMATEpPUAJIOB), HaOJMO/JeHHEe OOpa3lloB BEIIECTB KOJWYECTBOM | MOJb,
UCCIeIoBaHHE OCOOEHHOCTEH  pacTBOpEHUs BELIECTB C  Pa3IMYHOM  PacTBOPUMOCTHIO,
NPUTOTOBJICHHE PACTBOPOB C OMNpPEACIEHHONW MaccOBOM Jl0Jiell pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICIICTBME BOJAbI C MeTaJUlaMd (HAaTpueM U KajblMeM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIIEOBaHHE OOPa3l0B HEOPraHWYECKUX BELIECTB PA3IMYHBIX KIIACCOB,
HaOJIOICHWe W3MEHEHUS OKPAcKW WHAMKATOPOB B PACTBOpax KHCIOT W IIENIOYeH, HM3ydeHUe
B3auMojieicTBus okcuaa meau (1) ¢ pacTBOpoM cepHOM KUCITOTHI, KUCIOT C METAJIaMH, PEaKIIui
HEWTparn3aIum, MoJrydeHue HepaCTBOPUMBIX OCHOBAHHH, BRITECHEHHE OJTHOTO METaJlia APYTHM H3
pacTBOpa COJHM, pEIIeHHe OSKCIePHUMEHTAIBHBIX 3agad 1o Teme «BaxHeimme Kiacchl
HEOPraHMYECKUX COCTUHEHUI.

[Tepuoanueckuii 3akoH u Ilepumoanueckas cucrema xumuyeckux snemeHToB [[. M. Menneneena.
Crtpoenune atoMoB. XuMHYecKas CB3b. OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC PEAKITHH



[lepBble TOMBITKM KiIAacCH(PUKAMKM XUMHYECKUX JJIEMEHTOB. [loHSATHE O Tpymmax CXOIHBIX
2JIEMEHTOB (IIETOYHBIC M IIEIOYHO3EMEIbHBIC METAJUIbI, TAIOTEHBI, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aMpOTEepHbIC OKCUIBI U TUIPOKCHJIBL.

Ilepuonnueckuii 3akoH. Ilepumonnueckas cucrema xumudeckux snemeHtoB [[. M. Menneneesa.
Kopotkomnepuonnas u jymHHONepuonHas ¢opmbl  [leprognyeckoll CHUCTEMBl XMMHUYECKHX
anemeHToB /[[. 1. Menneneesa. Ilepuonel u rpynnel. @U3HYECKUl CMBICI MOPSAIKOBOIO HOMEPA,
HOMEPOB ME€PUO/Ia U TPYIIIIHI JIEMEHTA.

Crpoenue aromoB. CocraB aToMHBIX sijep. M3orombl. DiekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
obonouek aromoB TepBbIX 20 xuMuueckux sjeMeHToB llepuommyeckoit cucremsr J[. U.
MenneneeBa. XapakTepUCTUKA XUMUYECKOIO JIEMEHTAa 10 €ro IoJIokeHuto B Ilepuonnueckon
cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMsSI pajuyca aTOMOB XHMMHMYECKHUX 3JEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIAM U IIEPUOJIAM.

3unauenue Ilepuoguueckoro 3akoHa u Ilepumonnyeckoil CHCTEMbl XMMHUYECKHUX 3JIEMEHTOB IS
pa3BuTusA Hayku U npaktuku. Jl. . MenzaeneeB — yd€HbIN U TpaXKAaHUH.

Xumuyeckasi cBa3b. KoBasieHTHast (HOJSIpHAs M HEMOJSPHAs) CBA3b. DJIEKTPOOTPHUIATEIHLHOCTH
XUMUYECKUX AJIEMEHTOB. lOHHas CBS3b.

Crenedp okucieHus. OKUCIHTENIHLHO--BOCCTAHOBUTEIILHBIE pe€aKuuu. Hpoueccm OKHUCJICHHUA H
BOCCTaHOBJICHH. OKHCIUTEIN U BOCCTAaHOBUTEIIH.

Xumuueckuii IKCnepumeHm.

HN3YUCHUC 06pa3u013 BCIICCTB MCTAJJIOB WU HCMCTAJJIOB, B3aUMOJCHUCTBHUE THUAPOKCHJA IIUHKa C
pacTBOpaMu  KHUCJIOT U Iuenoqeﬁ, MNPOBCACHUC  OIIBITOB, HWIUIIOCTPUPYIOLNIUX  IIPUMCEPBI
OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ (ropeHHe, PpCaKknunu pa3jioKECHUs, COe)II/IHeHI/ISI).

Mesicnpeomemnule cés3u

Peanuzanus MeXnpeaMETHBIX CBsI3eH NMpPHU M3YyYEHUM XHMHUU B 8 KJIACCE€ OCYIIECTBIISIETCS 4epe3
UCTOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX IOHATUH, TaKk W MOHATUH, SBISIOLIUXCS
CUCTEMHBIMU IS OTAENBbHBIX IIPEIMETOB €CTECTBEHHO--HAY4YHOI'O LIUKIIA.

OO0me ecTeCTBEeHHO--HAyYHbIE TOHSATUS: HAy4YHBIA (paKT, TUIOTE3a, TEOpHs, 3aKOH, aHaJu3,
CUHTE3, Kiaccu(ukanus, TMepUOJUIHOCTh, HAONIOJCHHe, OJKCIEPUMEHT, MOJCIMPOBaHUE,
MU3MEPEHUE, MOJIETIb, SIBIICHUE.

®dusuKa: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJI, U30TOMbI, PAAMOAKTUBHOCTb,
MOJIEKYJIa, IEKTPUUECKUN 3aps, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSHUE BEIIecTBa, ras,
busznuecKre BETMYUHBI, €IMHULIBI H3MEPEHUS, KOCMOC, TUIaHEThI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpalbl, TOPHBIE MOPOABI, IMOJE3HbIE HCKOIMAEMBbIE,
TOIJIUBO, BOJHBIE PECYPCHIL.

9 KITACC

BGH_IGCTBO U XUMHWYCCKas pCaKIuAa



[Tepuonnueckuii 3akoH. Ilepronnueckas cucrteMa xumudeckux snemeHToB [[. M. Menneneena.
Ctpoenune aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XMMHYECKHUX AJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, KajblMsi W MX COCAMHEHUN B COOTBETCTBUMU C IIOJIOXKEHHUEM DSJIEMEHTOB B
Ileproanueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMUYECKOW CBA3H. THUIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

KJ'IaCCI/I(bI/IKaI_[I/IH N HOMCHKJIaTypa HCOPraHHYCCKHUX BCIICCTB. XUMU4YecKrue CBOMCTBA BC€IICCTB,
OTHOCAIIMUXCA K PA3JIMUHBIM KJIaCCaM HCOPTraHUYCCKUX COGHHHCHHﬁ, IT'CHCTUYCCKAasa CBA3b
HCOPTaHNYCCKUX BCIICCTB.

Knaccudukamust XuMu4YecKHX peaknuid IO pa3IM4YHbIM TpH3HAKaM (IO YHCIy U COCTaBy
YYaCTBYIOUIMX B PEAKLUU BEUIECTB, [0 TEIIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTEIICHEH OKUCICHUS
XUMHUYECKHX SJIEMEHTOB, IO 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aropa). IK30- U SJHAO0TEPMUYECKHE
peakunu, TCPMOXUMHUYCCKUC YPABHCHH.

[ToHsiTHE O CKOPOCTH XUMHUECKOW peakuuu. [loHsTHEe 00 00paTUMBIX U HEOOPATHUMBIX XHMUYECKHX
peakuusax. IIoHsATHE O TOMOTEHHBIX U reTeporeHHbIX peakuusax. [lonarne o karanmse. Ilonstue o
XUMUYECKOM paBHOBeCUH. DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMUYECKON PEaKIMU U MOJI0KECHHE
XUMHYECKOIO PAaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMM,  JJIGKTPOHHbIM  OajlaHC  OKUCIMTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBlieHME YpaBHEHUHM OKHUCIIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a AIEKTPOHHOIO OaiaHca.

Teopust MEKTPONIUTUYECKON AUCCOIMALMU. DIEKTPOJIUTHI U HEAIEKTPOIuThl. KaTHMOHBI, aHHOHBI.
MexaHu3M JUCCOLMAIMM BEUIECTB C pPAa3jIMYHBIMH BHUJAMU XUMHYecKOH cBs3u. CrerneHb
nucconanui. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuun noHHOro oOMeHa. VYciOBHS NPOTEKaHUS pPEAKIMM HMOHHOrO OOMEHa, IOJIHbIE H
COKpallEHHbIE MOHHBIE ypaBHEHMs peakiuil. CBONCTBa KHCIOT, OCHOBaHMM U coJiel B CBeTe
npecTaBiIeHui 00 ANEKTPONIUTHYECKOM tucconannu. KauecTBeHHbIe peakiiu Ha noHbl. [loHsTue
0 TUJPOJIU3E CONIEH.

Xumuueckuu sKcnepumenm:

03HAKOMJICHHE C MOJIEIISIMH KPUCTAUTMIECKUX PEHIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB U
HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BEUIECTB (XJIOpHJa HaTpusi), HCCIeI0BaHUE
3aBHCHUMOCTH CKOpPOCTH XMMHYECKOM peakuuu OT BO3ICHCTBHUS pa3au4HbIX (HaKTOPOB,
UCCIIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIECTB, Ipoliecca JAUCCOLHUAIMHM  KHUCIIOT,
menoded U coseil (BO3MOXKHO HCHOJB30BAHUE BHJIEO MAaTEpHANOB), IMPOBEJICHHE OIIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKM TPOTEKAHUS peakiuii HOHHOro oOMeHa (oOpa3oBaHHE OcCaJKa,
BBIJICJIEHUE Ta3a, OOpa3oBaHHE BObI), OMBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEIIFHBIX pPEaKIuil (TOpeHHe, pEeaKIWW pPas3JIoKEHUs, COCIWHEHHS), pPacIO3HAaBaHUE
HCOPTaHUYCCKUX BCIICCTB C IMOMOINBKO KAaYCCTBCHHBIX peaxunﬁ Ha HOHBI, PCHICHUC
SKCIICPUMCHTAJIBHBIX 3aJ1a4.

Hemeramier 1 ux COCINHCHUA

OOmas xapakTepucTuka ranoreHoB. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIC CTEIEHU
okucnenus. CtpoeHne W (U3NYECKUE CBOWCTBA NMPOCTBHIX BEIIECTB — TaJIOTEHOB. XHMHUYECKHE



CBOIicTBa Ha mpuMmepe XxJjopa (B3aUMOJCHCTBHE C MeTalylaMH, HEMeTaJlJlaMH, UIeJIoYaMu).
XnopoBogopoa. CossiHasg KUCIOTa, XUMHUYECKHE CBOMCTBA, MOJy4YeHUE, MPUMEHEHHUE. [lelicTBue
XJ0pa ¥ XJIOPOBOJAOpPOZA HAa OpraHU3M 4YejIoBeKa. BakHeWlne XJIOpuUAbl U MX HAXO0XKICHUE B
pUPOJIE.

O6mas xapaktepuctuka meMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIE
crereHu okucieHus. CtpoeHne u GU3NUYECKUE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEpHI.
AnnoTpornHbsle MOAU(DUKAIMN KHUCIOPOAa M cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBomopos,
CTpoeHue, (hu3nyecKkrue U XUMHUYECKUe cBoMcTBAa. OKCHUIBI Cephbl KaK MPEACTABUTENN KHUCIOTHBIX
okcunoB. CepHast KHCIOTa, (pU3MUECKHME M XMMHUYECKHE CBOMCTBa (00IIME Kak MpeACTaBUTENsS
KJlacca KHUCIOT U crenuduyeckue). XUMHUUECKUE PeaklUy, Jie)kKallie B OCHOBE MPOMBIIUICHHOTO
croco0a moJydeHusl cepHOil KuciotThl. [IpuMeHnenue cepHoil KucIOThL. CONHM CEpHOM KHCIIOTHI,
KauecTBeHHasl peakius Ha cyiabhar-uoH. HaxoxxneHue cepbl M €€ COCIUHEHUH B TNPUPOE.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH Cpeabl COCAUHEHUSMU Cepbl (KUCIOTHBIC JOXKIH,
3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 MPETOTBPAIICHUS.

OOmas xapakrepucTika 1eMeHToB VA-rpymnmnbsl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHBIE
CTENICHU OKUCICHHA. A30T, paclpoCTpaHEHHE B MPUPOJE, PU3MYECKHEe U XUMHYECKHUE CBOWCTBA.
Kpyrosopot azora B nmpupoae. AMMHAK, ero (U3NYecKre U XMMHUYECKHE CBOICTBA, MOJIYYCHUE U
npumeHenne. Comu  aMMOHHWSA, WX (U3NYECKHE W XUMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KadecTBeHHast peakiusi Ha WOHBI aMMOHHs. A30THasg KHCJIOTa, €€ MOJydeHHe, (U3NYeCKue M
XUMHYECKHE CBOMCTBa (0OImMe Kak TMPEACTaBUTENs Kiacca KHUCIOT H  CIEHU(PHUECKHUE).
Hcnons30BaHue HUTPATOB U COJICH aMMOHHS B Ka4e€CTBE MHHEPAIbHBIX YI0OpeHui. XuMuIeckoe
3arps3HEHUE OKPYKAIOIICH Cpebl COSMHEHUSIMH a30Ta (KHCIOTHBIE JOXK/IH, 3arps3HEHHE BO3/yXa,
MOYBBI M BOJIOEMOB). Docdop, amtorponHbie Moaudukanuu Gochopa, GU3ndecKue 1 XUMUYECKHUE
coiictBa. Okcun dochopa (V) u docdopHast kuciora, pU3MUYECKUe U XUMHUYECKUE CBOMCTBa,
nosyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapakrepuctuka 31eMeHToB IV A-rpynmnbel. OcoO€HHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
CTETIEHU OKUCJICHHUSA. YTIJIEpPOA, aIOTPONHBbIE MOAM(PHKAIMU, PACHpPOCTpaHEHUE B IPHUPOJE,
¢duznyeckne U XUMUYeckue cBoiicTBa. Ancop6ouus. KpyroBopor yriepoga B npupozae. Oxcuabl
yriepoaa, ux (1)I/131/I‘~IGCKI/IC U XUMHUYCCKUEC CBOﬁCTBa, I[CI\/JICTBI/IG Ha XUBBIC OPTraHU3MbI, ITIOJTYUYCHUC U
MpUMEHEHHEe. DKOJOTHYECKHe TMpoOJieMbl, CBsi3aHHbIe ¢ okcuaom yriaepoxa (1V), rumoresa
[J100aJbHOTO MOTEIJICHUS] KJIMMaTa, MapHUKOBBIM 3 ¢ekT. YroiapHas KHUCIOTa M €€ COJHU, UX
¢u3nyeckue M XMMHUYECKHE CBOWCTBA, MOJIyueHHE M INpuMeHeHHe. KadecTBeHHas peakius Ha
KapOoHaT-MOHBI. Mcnonb30BaHne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHavanbHbIe MOHATUS 00 OpPraHMYECKHX BEIIECTBaX KaK O COSAMHEHUSX yriepona (MeTaH,
9TaH, OTHWIIEH, alleTUJIeH, ATaHOJ, IJIMIEPHH, YyKCycHas Kuciora). [IpupogHble HCTOYHHKHU
yIIeBOIOPOAOB (Yroib, MPUPOAHBIN Ta3, HedTh), IPOAYKTHI UX MepepaboTKu (OEH3WH), UX POIb B
OBITYy U TPOMBIIITIEHHOCTH. [loHATHE O OMONOTMYECKM Ba)KHBIX BEIIECTBAX: KHpaxX, OenKax,
VyIIeBOJaX — W WX POJM B OJKU3HHM YellOBeKa. MarepuaibHOE€ €JUHCTBO OPTraHUYECKHX |
HEOPTaHWYECKUX COCTHHCHHM.

KpemHuii, ero ¢usnueckue W XUMHUECKHE CBOICTBa, moyiyueHHe U npuMeHeHue. CoequHeHUs
KpeMHus B npupoje. O6mue npencraBieHus o6 oxcuae kpemuus (IV) u kpeMHUEBOIl KHUCIIOTe.
Cunukarel, MX MCIOJIB30BaHME B OBITY, B IPOMBIIUIEHHOCTH. BaxkHelmme cTpouTenbHbIE
MaTepuaibl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. I[Ipobnembr Ge3omacHOro
UCIIOJIb30BAaHUS CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEIHEBHON KHU3HH.



Xumuueckuu sKCnepumMenm:

U3ydeHHe 00paslloB HEOPraHMYECKHUX BEUIECTB, CBOWCTB COJISHOM KHCJIOTHI, IPOBEICHUE
KAYeCTBEHHBIX PEaKLIMUi Ha XJOPUI-MOHbI M HaONIOICEHHWE MPHU3HAKOB UX IMPOTEKAHMS, OMbBITHL,
oTpaxaromue (pu3nyeckrue M XUMHUYECKHE CBOICTBA TajoreHOB M HX COCAMHEHHM (BO3MOXHO
UCIIOJIb30BaHNE BHUJCOMATEPHUATIOB), O3HAKOMJICHHE C OOpasliaMu XJIOPUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE ¢ oOpasmamMu ceppl W €€ COCIUHEHUSMHU (BO3MOXXHO HCIOJB30BaHUE
BUJEOMATEpHaoB), HaOJrofeHHWe  mporecca  OOyriaMBaHMsS — caxapa  MOJ  JeHCTBHEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIOTHI, M3yYCHHE XWMHUYECKHUX CBOMCTB pa30aBICHHON CEepHOM
KHCJIOTHI, MPOBEACHUE KAYeCTBEHHOW peakiuu Ha CyiabpaT-uOH W HAOIIOJeHHE NpHU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE C (PU3WYECKMMH CBOMCTBaMH a3oTa, (ochopa M UX coelWHEHUM
(BO3MOXXHO HCIIOJIL30BAHUE BUICOMATEPUATIOB), OOpa3liaMu a30THBIX U (OCHOPHBIX yIOOpEHUIH,
noJjlyueHue, coorpanue, pacrio3HaBaHUE U U3yYeHHE CBOMCTB aMMHaKa, MPOBEACHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (hocdaT-NOH U U3YUYEHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOCICTBIE
KOHLEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJbIO (BO3MOXHO MCIIOJIb30BaHUE BUIAEOMATEPUAJIOB),
U3ydeHHE MOJENeH KPHCTALIMYECKUX PEmI€TOK anMasa, rpaduta, QyiiepeHa, 03HaKOMIIEHHE C
IIPOLECCOM  aCOpOLMU PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIIEM U YCTPOHCTBOM
IIPOTUBOra3a, IMOJIyueHUE, cOOMpaHue, paclo3HaBaHUE M H3YYEHHE CBOMCTB YIVIEKHCIIOrO rasa,
MPOBEJICHNE KAaYeCTBEHHBIX pPEaKIMii Ha KapOOHAT M CHIIMKAT-UOHBI U WM3Y4YCHHE MPU3HAKOB HX
NPOTEKaHUs, O3HAKOMJICHHE C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIICHHOCTH, pelIeHUue
9KCIIEPUMEHTANIFHBIX 3a7au 10 TeMe «BakHel1e HeMeTalbl U UX COSIUHEHUSD.

MeTaibl U X COSAMHEHUS

OO0miast XxapakTepuUCTUKa XUMHUYECKHUX JJIEMEHTOB — METAJJIOB HAa OCHOBAHUM WX TIIOJOKEHUS B
Ilepuoauueckoit cucremMe xumMuueckux 3yemeHToB JI. M. MenzaeneeBa U CTpPOEHUS aTOMOB.
Crpoenue wmetamwioB. Metamnnueckass CBsI3b M METAJUIMYECKAs KPUCTAJUIMYECKass pEelIETKa.
ONEKTPOXUMUYECKUN P HAOpsDKEeHUM MeTaioB. Pu3nueckue M XHMMHYECKHE CBOMCTBa
MeTaisioB. OOume crnocoObl moidydeHus MeTasioB. [loHATHE O KOpPpO3UM METajioB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CruaBbl (cTajib, YyryH, AIOPATIOMHHUNA, OpoH3a) U UX
MIpUMEHEHUE B OBITY U TPOMBIIIUICHHOCTH.

IIlenounble meTamibl: MOJoXKeHUE B llepmoandeckon cucreme XuMmuueckux snemeHtos /I, U.
MenpeneeBa, CTpOEHHE UX aTOMOB, HaX0XKJACHUE B Tpupoae. PU3N4YecKre U XUMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCHABI U TUIPOKCUIBI HATPHUS U Kanus. [[puMeHeHne 1meI0YHbIX
METAaJJIOB M UX COCTUHECHUH.

[[lenoyHo3emMenbHBIE METAJIBI MarHui W Kadblui: mojiokeHue B Ilepuomndeckoi cucreme
xuMmudeckux sneMeHtoB J[. M. MenneneeBa, CTpOCHHME MX aTOMOB, HAXOXKJICHHE B TPHUPOJE.
dusnueckrie 1 XUMHYECKHE CBOMCTBA MarHWsa W KajdblMsg. BakHeillme coeTMHEHUS KaJbIIHs
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CITOCOOKI €€ yCTpaHEHUSI.

Amomunauit: monoxxenue B [lepuoamdeckoit cucreme xumudeckux snmeMmentoB [[. . Menpeneena,
CTPOCHHME aToMa, HaxoXJeHue B mpuponae. dusnyueckne W XUMHYECKHE CBOWCTBA ATIOMHUHHS.
AMdoTepHbIe cBOICTBA OKCHIA U THUIPOKCHIA ATFOMUHHUSL.

Kene3o: monoxenue B llepmogmueckoil cucreme xumuyeckux snnemeHToB [l M. Menneneena,
CTpOEHHE aToMa, HaxoXeHue B npupoze. dusnueckne u XUMHYECKHUe CBOMCTBA xKene3a. OKCUIbl,
ruapokcuabl U conu xenesa (1) u sxenesa (111), ux cocraB, cBoWicTBa U MOTy4YEHHUE.

Xumuueckuu sKCnepumMenm:



O3HAKOMJIEHHE C o0pasllaMd METaJUIOB U CIUIaBOB, UX (U3NYECKUMHU CBOWCTBAMH, HM3ydeHHE
PE3yIBTATOB KOPPO3UHU METAUIOB (BO3MOXKHO HMCIIOJIb30BAaHWE BUICOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI  OKCHZA KalblMd ¥ HATpus C BOJOW (BOSMOXHO  HCIOJB30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, MpoIecca TOpeHUs Kelie3a B
KHCTIOpoJie (BO3MOXKHO MCIOJIb30BAHNE BHIEOMATEPHAIIOB), IIPU3HAKOB MIPOTEKAHUS Ka4eCTBEHHBIX
peakiuii Ha WOHBI: MarHus, KaJblUs, altoMuHus, 1uHka, xkenesa (1) u xenesa (1), meau (1),
HaOJII0/IEHUE U OINKCAHUE IMPOLIECCOB OKpAIIMBAHMS IUIAMEHM MOHAMU HATPHS, Kallus U KaJbIUsd
(BO3MOYKHO HCIIOJIb30BaHKE BUEOMATEPUAJIOB), UCCIIeJOBaHHE aM(OTEPHBIX CBOMCTB TUAPOKCUIA
ATIOMUHUS U THIPOKCHJA IIMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3a7ad Mo Teme «Baxkuelimme
METaJIJIbl U UX COETUMHEHUS.

XUMHUS U OKpY>Karollas cpena

BCH_IGCTBa H MaTCpurajibl B HOBCGI[HCBHOI\/'I JKM3HHU 4eaoBeka. be3omacHoe HCIIoIb30BaHnue B€IICCTB U
XUMHNYCCKUX peaKHI/Iﬁ B 6BITy. HepBa;I IIOMOIIb IIPU XUMHUYCCKHUX OXKOI'aX U OTPABJICHHAX.

XUMHYECKOE 3arps3HEeHNE OKPYKAIOIICH cpebl (MpeesbHas JOMyCTUMAasi KOHIICHTPAIIUsI BEIIECTB,
nanee — [1/1K). Poab XxuMuu B pelieHUHN 3KOJI0THYECKUX MPooIieM.

Xumuueckuu sKcnepumenm:
n3ydeHue o0pasioB MaTepuasoB (CTEKIIO, CIUIABbI METAJIIIOB, MOJUMEPHBIC MATEpPUAJIBI).
Meoscnpeomemuvie ces3u

Peanuzanus MCXKITPCAMCTHBIX CBsI3eH IIpu N3Yy4YCHUHU XHUMHU B 9 kmacce OCYHICCTBJIACTCA 4C€PE3
HCIIOJIB30BaHHUC KakK 06IJ_II/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk H HOHHTHﬁ, SABJIAIOIIIUXCA
CUCTCMHBIMH JJII OTACIIbHBIX NPEAMETOB €CTECCTBCHHO--HAYYHOTI'O TUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYUHbIC ITOHATHUSA: Hay“IHHﬁ (l)aKT, runoTresa, 3aKOH, TCOpu:d, aHajin3, CHHTC3,
I(J'IaCCI/I(l)I/IKaI_II/IH, NEpUOANYIHOCTD, Ha6JHO,Z[eHI/Ie, 9KCIICPUMCHT, MOACIUPOBAHUC, HU3MCPCHHC,
MOACIb, SABJICHUC, HapHI/IKOBHﬁ Bq)(beKT, TEXHOJIOTUA, MAaTCpHUAJIbI.

®dusnka: Marepus, aTroM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, U30TOMbI, PaJUOAKTUBHOCTD,
MOJIeKyJa, DJEKTPUUYECKUN 3apsi, MPOBOAHMUKH, IMOJYIPOBOJHUKHU, TUIIEKTPUKHU, (HOTODIIEMEHT,
BEIIECTBO, TeJ0, O0O0BEM, arperaTHoe COCTOSHHE BEIIEeCTBAa, TIa3, pPAacTBOp, PacTBOPUMOCTD,
KpUCTAJIJIMYECKasl peléTka, CIUIaBbl, (U3NYECKUE BEIMYUHBI, €IUHUIBI U3MEPEHUS, KOCMHUUECKOe
IIPOCTPAHCTBO, IUIaHETHI, 3BE37b1, CONHIE.

buonorust: ¢orocunTes, aAbixaHue, Ouocdepa, sKocucTeMa, MHHEpaJIbHbIE yI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHbIE BELIECTBA.

['eorpadus: atmocdepa, Tumpochepa, MUHEpANbl, TOPHBIE MOPOMABI, TMOJE3HBIE HCKOIMAEMBIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM

00pa3oBaresibHON MporpamMmsl (8 Kiacc)

Kox [IpoBepsieMble TPEAMETHBIE PE3YNIbTaThl OCBOCHHS OCHOBHOW 00pazoBaTeIbHOM

[IPOBEPSIEMOTO  |[IPOTPaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHuUs

pe3yJsipTarta

1 [lo Teme: "IlepBoHauaabHbIC XUMHUYECKUE TTOHSATHS"

1.1 [paCKpbIBaTh CMBICI OCHOBHBIX XMMMYECKHUX TIIOHATUH: aTroM, MOJEKYIIa,
XUMHYECKUH DJIEMEHT, IIPOCTOE BEIIECTBO, CJIOXHOE BELIECTBO, CMECH
(onHOpOJHAsT W HEOJHOPOJAHAs), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas W
MOJIEKYJISIpDHAsE Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
N0JIs1 XUMHUYECKOTO 3JIEMEHTa B COEJUHEHUHU, MOJIAPHBIH 00bEeM, XUMHUECKas
peakiysl, kiaccuuKanus peakuuid: peakiuyu COeIUHEHUs, PEaKLUU Pa3I0OKEHUS,
[pEaKkIMM 3aMELIeHMs, pPeaKkIMM OOMEHa, PK30- M HHJIOTEPMHUUYECKHE peaKkluu,
TEIUIOBOU A(PQEKT peaxiuu, pacTBOP, MAccoBas AOJS BeHIeCTBA (MPOLIEHTHAs
KOHLIEHTpALKs) B pacTBOPE

1.2 MJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHUX IMOHSATHH U MPUMEHSTH
TH MOHATHUS IPU ONMCAHUU BELIECTB U UX MPEBpALLlEHU

1.3 ICII0JIb30BAaTh XMMHUYECKYI0O CHMBOJIUKY ISl COCTaBJIEHUS (OpPMYJ BEILECTB U
YPAaBHEHUI XUMHYECKUX PEAKIUI

1.4 [PACKpBIBaTh CMBIC] 3aKOHOB COXPAaHEHHUSI MacChl BEILIECTB, TIOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO yU€HUsl, 3aKOHa ABOraapo

1.5 OTIpeEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX

1.6 KJIacCU(UIUPOBATh XUMUYECKUE PeaKUu (110 YUCIY U COCTAaBY Y4acTBYIOIIUX B
[pEaKuy BEIIECTB, IO TEIIOBOMY 3P (DEKTY)

1.7 BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB

1.8 BBIUHCIISTH MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA M0 PopMYyJie COeAMHEHMUS,

1.9 BBIYHCIISATH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE

1.10 [IPUMEHSTh €CTECTBEHHO-HAyYHbIE METObI IO3HAHUS - HAOIOACHUE, U3MEpPEHHE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIEHHBIN)

2 [lo Teme: "BaxHelue npeacTaBUTENN HEOPTAaHUYECKUX BELIECTB"

2.1 [PaCKpbIBaTh CMBICII OCHOBHBIX XHMMMUYECKHX IIOHSTHH: OKCHJ, KHCJOTa,
OCHOBAHUE, COJIb

2.2 OIpEAEIATh MPUHAIIEKHOCTh BEIIECTB K ONPEAECIIEHHOMY KJIACCy COEIUHEHHMH




o hopmynam

2.3

Ki1acCu(UIIMPOBATh HEOPTaHUYECKUE BEIIECTBA

2.4

XapakTepu3oBaTh (ONHUCHIBaTb) OOIIME XHUMHYECKHE CBOMICTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, IIOATBEPXKJAas ONMCAHHWE IIPUMEpPaMH MOJICKYJISIPHBIX
YPABHEHUN COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLUN

2.5

[IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT HMX Kay€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH NPOTEKAHUS XUMHYECKHUX IPEBPALICHUNA B Pa3JIMYHBIX]
[YCIIOBUSIX

2.6

CJIeI0BaTh MpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYIOH U J1abopaTOPHBIM
000pyI0BaHUEM, a TAK)Ke MPaBUIaM OOPAICHHS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMU TI0 BBIIOJIHEHUIO JIA0OPATOPHBIX XHUMHYECKHX OIBITOB IIO
[MOJIYYCHUIO M COOMPAHUIO0 Ta3000pa3HBIX BEMIECTB (BOAOPOJA U KHCIIOPOJA),
[IPUTOTOBIICHUIO PACTBOPOB C OINPEJICICHHOW MacCOBOM [OJICH PacTBOPEHHOTO
BCIICCTBA, IUIAHUPOBATh W MPOBOJUTh XHMHUYECKHE OSKCIIEPHUMEHTHI IO
[pacrio3HaBaHHMIO PACTBOPOB IHEJIOYEH M KHUCIOT C IOMOIIbI0 HHIMKATOPOB
(makmyc, GpeHondTanenH, METUIIOPAHK U JPyTUe)

2.7

IIPOBOAUTDL PACUYCTEHI 10 YPABHCHUTIO XHUMHYECKOM pe€aKnuu

[lo Teme: "llepmoamyeckuii 3akoH u Ilepumogmyeckas cucTeMa XHUMHUYECKHUX
biaementoB .M. MenaeneeBa. CrTpoeHue aToMoB. XHMHUYECKass CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH"

3.1

[PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKHX MOHATHUI: PO aToMa, 3JIeKTPOHHBIN
CJION aTOoMa, aTOMHasi OpOUTalb, paJuyCc aTOMa, XMMHUYECKas CBSA3b, MOJSpHAs U
HenoJisipHasi KOBaJEHTHAs CBS3b, 3JEKTPOOTPULIATEIBHOCTh, HOHHAS CBS3b, MOH,
KAaTHOH, aHWOH, CTENIEHb OKUCIICHUS

3.2

KHaCCHq)I/IIII/IpOBaTB XUMHUYCCKHUEC DJICMCHTHI

3.3

ONMMCHIBATh M XapakTepus3oBaTh TabnnuHyo Qopmy [lepmonuyeckoil cructemsl
XMMHUYECKHUX 3JIEMEHTOB: pa3inyarh MOHATHS '"TiaBHas noarpynna (A-rpynna)" u
"nmodounas noarpynna (b-rpymnmna)", "mansie" u "6onbine" nepuosl

3.4

packpeiBaTh  cmbici  Ilepmoamyeckoro  3akona  J.M.  Menneneena:
JICMOHCTPHUPOBATH IIOHUMAaHUueE HepHOJIquCKOﬁ 3aBUCUMOCTH CBOMWCTB
XUMHUYCCKUX DJICMCHTOB OT UX ITIOJIOKCHHUS B Hepnoanqecxoﬁ CHUCTEME

3.5

COOTHOCHUTh O0O3HaueHus, KoTopble uMmeroTcs B Tabmuue "llepuoanueckas
cucTeMa xumuueckux odnemeHToB J[.MI. MenneneeBa" ¢ 4MCIOBBIMH
XapaKTepPUCTHUKAMU CTPOEHHUS] aTOMOB XMMHMUYECKHX DJIEMEHTOB (COCTaB W 3apsn
s71pa, 00I1ee YMCIIO AIEKTPOHOB U PACIpeesIeHHE UX MO AIEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATL CTCIICHDb OKUCJICHUSA DJICMCHTOB B 6I/IHapHBIX COCOANMHCHUAX

3.7

OMPENEIATh BUJ XUMUUYECKON CBs3M (KOBAJICHTHAS U MOHHAS) B HEOPTaHUYECKUX
COCIUHEHUAX




ITpoBepsiemble JIEMEHTHI coiep KaHus (8 Kilacc)

Kon

[IpoBepsieMblil AIIEMEHT COAEPKAHUS

HepBOHaanBHBIe XUMHUYCCKUC ITOHATUA

1.1

[Ipeamer xumuu. Posib XUMHUM B KU3HU YelIOBEKa. XUMHs B CUCTEME HayK. Tena u BelecTsna.
Du3nyuecKkre CBOMCTBA BEIIECTB. ATperaTHOE€ COCTOSTHUE BEIECTB

1.2

[lonsiTHe O MeToNax MOo3HAHWSA B XMMHUHU. UncThle BemecTBa U cMecu. CriocoObl pa3neneHusd
cMecel

1.3

ATOMBI U MOJIEKYJIbl. XUMHUECKUE 3J1eMEHTbl. CUMBOJIbI XUMUYECKUX 3J1IeMeHTOB. [IpocTbie n
CJIO’KHBIE BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE

1.4

Xumudeckass Gopmyina. BareHTHOCTh aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemiecTB. OTHocHTeNnbHas aToMHass Macca. OTHOCUTEIbHAas MOJIEKYJISIpHAs Macca.
MaccoBas 10JI1 XMMUYECKOIO 3JIEMEHTa B COCAMHEHUH

1.5

KosmmuectBo BemiectBa. Monbs. Moisipas macca. B3anMOCBsI3b KOJIMYECTBA, MACChl U YUCIIA|
CTPYKTYPHBIX €IMHHUII BenecTBa. PacyeTsl o (hopMysiaM XMMHUYECKHX COCTUHCHHMA

1.6

dusnyeckue M XUMHUYECKHE SBJICHUS. XUMHUYECKas peakuus U €€ MPU3HAKH. 3aKOH
COXpPaHEHHUs Macchl BelIecTB. XUMHUUYEeCKue ypaBHeHus. Kinaccuduxaiys XuMudeckux peaxiuil
(coemuHeHus, pa3IoKeHHs, 3aMeleHUs, 0OOMEHA)

1.7

XMMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYJOW, C IpaBHJIaMU pabOThl B
mabopaTopuu M THpUeMaMHM OOpalleHus C J1abopaTOpHbIM OOOPYAOBAaHUEM, H3y4YEHHE H
ornucaHue (U3UYECKUX CBOMCTB OOpa3llOB HEOPraHMYECKHUX BEIIECTB, HAOIIOJCHUE
¢u3nyeckux (MIaBlIeHUE BOCKA, TasHUE JIbJA, pacTUpaHUE caxapa B CTYNKe, KUIMEHHE U
KOH/IEHCAlMs BOJbI) M XUMHUYECKUX (FOpEHHE CBEUYHM, MPOKAIMBAHUE METHOW IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCJIOTOW) SBICHMH, HaOJIOJEHHEe M ONUCAHHWE IPU3HAKOB
[IPOTEKAaHUs XMMHUYECKUX peakluil (pasjokeHue caxapa, B3aUMOJACHCTBHE CEPHON KUCIIOTHI C
xjopugoM Oapusi, pazioxenue ruapokcuaa menu (ll) mpu HarpeBanuu, B3auMojeWcTBHE
pkene3a ¢ pactBopoM conu meau (Il), mzydenue crmocoboB pazaeneHus cMecei (C MOMOIIbIO
MarHuta, QUIbTPOBaHHWE, BBIIApUBAaHUE, JUCTWUIALMS, Xpomarorpadus), TpOBeIECHUE
OYMCTKHM IOBApEHHON coyM, HaONIO/IeHHWEe W ONHCAaHHE pe3yIbTaTOB IMPOBEICHHS OIbITA,
VWUIIOCTPUPYIOLIETO  3aKOH ~ COXPAaHEHUs  MacChl, CO3/aHU€  MOJENEH  MOJIEKYJ
(IIapoCTEPIKHEBBIX )

Baxxneiine MMPpEACTAaBUTCIIN HCOPTraHNYICCKUX BCIICCTB

2.1

Bosgyx - cmech razoB. CocraB Bosayxa. Kucimopon - 31eMEHT M IIPOCTOE BELIECTBO.
HaxoxxaeHue kuciopoga B INpUpoje, (u3nyeckrue M XHMUYECKHE CBOMCTBa (peakuuu
ropenust). Oxcuapl. [Ipumenenue kuciaopoza. CriocoObl mosrydeHust KUCIopoa B JadopaTopun

1 ipoMblieHHOCTU. KpyroBopot kucnopozaa B npupoze. O30H - aioTponHas MoaupuKanus




K1CJI0pO/ia

2.2 [TermoBoit d3ddeKkT XUMHUYECKOW peakluu, TEPMOXHMHUUYECKHE YpaBHEHHUS, OK30- M|
PHAOTEPMHUUYECKUE pEaKUMM. TONIMBO: Yrosb M MeTaH. 3arpsA3HEHHE BO31yXa, YCHJIEHUE
MapHUKOBOTO A QeKTa, pa3pylIeHne 030HOBOTO CII0s

2.3 |Bogopon - 37eMeHT u IpocToe BeulecTBo. HaxoxkaeHue Bogopoaa B Mpupoje, husndeckue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI oTy4eHus. Kuciotsl u conu

2.4 MonsipHblii 00beM ra3oB. PacueTsl 10 XUMHUYECKUM YPaBHEHUSM

2.5 |dusnyeckne cBoWicTBa BoAbl. Boma kak pactBoputenb. PactBopel. HacelmienHbsie u

HEHACHIIICHHBIE PacTBOpPHI. PacTBOpUMOCTH BellecTB B Bojae. MaccoBas J0Jis BelllecTBa B
pacTBope. XuUMUYeCKHUe cBoWcTBa BOjAbl. OcHOBaHMs. Poiib pacTBOPOB B MPUPOJIE U B KU3HU
uenoBeka. KpyroBopoT Bojbl B mpupoje. 3arps3HeHUE MPUPOAHBIX BOJ. OXpaHa M OYHCTKA
[IPUPOJIHBIX BOJI

2.6

Knaccudpukanuss Heoprannueckux coenuHenuid. Oxcunpl.  Knaccudukanus — oxcuioB:
coneoOpasyomue (OCHOBHBIE, KHCIOTHblE, amd¢oTepHble) U  HecoieoOpasyrolue.
Homenknarypa okcuaoB. @uU3nyecKkue 1 XUMUYECKHE CBOMCTBA OKCHIOB. [lonydeHne okcuaoB

2.7

OcHoBanus. Knaccudukaruss OCHOBaHWE: IIEIOYM M HEPACTBOPUMBIE  OCHOBAHWUSI.
Homenkiatrypa ocHoBaHui. Du3nyecKue M XUMHYECKUE CBOMCTBAa OcHOBaHWM. I[lomydyeHue
OCHOBaHUM

2.8

Kucnorel. Knaccuduxarnus kucinor. Homenkmarypa kucnor. Dusznyeckue U XHUMHUECKUE
cBoricTBa KUCHOT. Psan aktuBHocTH MetaiuioB H.H. bekerosa. [Tonyuenue kucinor

2.9

Comu. Homenknarypa coneil. @uznuecknue 1 XuMu4eckue cBocTsa conieil. [lomydenue conei

2.10

['eHeTHYECKAs CBA3b MCXKAY KiIaCCaAMU HCOPTaHNYCCKUX COE€TUHEHUI

2.11

XMMHAYECKUIN HKCIIEPUMEHT: Ka4€CTBEHHOE OIPENEICHUE COACpkKaHUS KHUCIOpPOJa B BO3MYXE,
MojydyeHue, coOMWpaHHe, paclo3HaBaHME W HM3yYEHHE CBOWCTB KHUCIIOpPOJA, HaOIOJCHHE
B3aMMOJICICTBUS BELIECTB C KUCIOPOJOM U YCIOBUSI BOSHUKHOBEHMSI M NIPEKPAILECHUSI TOPEHNUS
(moxxapa), O3HaKOMJIEHHE ¢ oOpaslaMH OKCHJOB M OIMCaHME MX CBOMCTB, MOJy4YEHHE,
coOupaHue, pacro3HaBaHME M HU3yUYE€HUE CBOMCTB BOJOpojJa (TOpeHHE), B3auMOJCHCTBHE
Bosopoaa ¢ okcuaoMm menu (1) (BO3MOXKHO MCIIONB30BaHKME BUACOMATEPUATIOB), HAOIIOICHNE
00pa310B BEIIECTB KOJUYECTBOM | MOJIb, UCCIIeJOBaHHE OCOOEHHOCTENW paCTBOPEHUS BEIIECTB
C pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C OMPEACICHHON MacCOBOU JI0JIEi
[PACTBOPEHHOT'O BEILECTBA, B3aMMOEICTBHE BOJbI C MeTaUIaMH (HATPHUEM U KaJbI[EM)
(BO3MOYKHO MCIIOJIB30BaHUE BHAEOMATEPUAIIOB), ONIPEEIIEHUE PACTBOPOB KUCIIOT U IIEJI0UEH C
[MOMOIIbI0 HHIMKATOPOB, MCCIIEOBaHUE OOpPa3llOB HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX
KJIaCCOB, HAOJIIOJICHHE M3MEHEHHsI OKPACKM HMHIMKATOPOB B PAacTBOpAaxX KUCIOT MU LIETOYEH,
3yueHue B3auMonedcTBus okcuaa menu (ll) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C
MeTalsiaMH, peakiuil HeWTpalu3aluy, MoJydeHHe HepacTBOPUMBIX OCHOBAHMM, BBITECHEHHE
OJIHOTO MEeTajula JPYI'MM W3 pacTBOpa COJIM, PEUICHHE SKCIEPUMEHTAbHBIX 3aJad M0 TeMe
"Baxneilmue Ki1accsl HEOPraHUYECKUX COeAMHEHUN"

[lepuonuueckuii 3akoH U Ilepuoguueckas cucteMa XUMHUYECKHX diemeHToB J[.U.
MenpeneeBa. CTtpoeHHe aTOMOB. XUMHUYECKas CBs3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIC




[peaKuuu

3.1

[lepBblc TONBITKH KJIACCH(UKAIMN XUMHUYECKHX 3JeMEHTOB. [IOHATHE O Tpymmax CXOIHBIX
HIIEMEHTOB (ILEJIOYHBIE W IIEJIOYHO3EMENbHBIE METaJUIbl, TaJOreHbl, HMHEPTHBIC Ta3bl).
J71eMEHTBI, KOTOpBIE 00pazyroT aM(OTEPHBIE OKCUABI M THIPOKCHIBI

3.2

[lepuonnueckuit 3akoH. Ileprnoauyeckas cucremMa xumuyeckux 3ieMeHToB .M. Menneneesa.
KopoTkomnepuonnass u JymHHONEpuoaHas ¢opmbel lleprnoauyueckoil cuCTeMbl XUMHYECKUX
binementoB J[.M. MenneneeBa. Ilepuonel m rpynmbl. DU3HYECKUN CMBICHI ITOPSAKOBOTO
HOMEpa, HOMEPOB MIEpHOJia U IPYIIIbI AJIEMEHTA

3.3

Ctpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHUE AJIEKTPOHHBIX|
o0osouek aromoB TepBbIXx 20 xumuueckux smeMeHToB Ilepmommueckoirt cucremsr J[.W.
MeHneneeBa. XapakTepucTUKa XUMHYECKOT0 JIEMEHTA M0 €ro noJjioxkeHuto B lleproanueckon
cucteme /.M. MenaeneeBa

3.4

3aKOHOMEPHOCTH H3MEHEHHUsS pajnyca aTOMOB XMUMHYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IpynmnaM M nepuojaMm. 3HadeHue llepumonnueckoro 3akoHa u
[lepuoanueckoil CUCTEMbl XUMHMUYECKUX 3JIEMEHTOB ISl Pa3BUTHUS Hayku U npakTuku. ..
MeneneeB - y4eHbIM U TpaKIaHUH

3.5

Xumuueckasi cBsa3b. KoBaneHTHas (moJisipHasi M HETIOJSIPHAsS) CBA3b. DJIEKTPOOTPHUIIATETLHOCTD
XMMHYECKHX 3JIeMeHTOB. VloHHas CBsI3b

3.6

CreneHb okucieHHus1. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHEIC pCaKIuu. Hpoueccm OKHUCJICHUA U
BoccTaHOBICHMSA. OKHCIUTEIIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUN OKCIEPUMEHT: H3y4eHHe O0pa3IoB BEIIeCTB METAIOB W HEMETaJUIOB,
BSaHMOHeﬁCTBHC FHI[pOKCI/II[a IIMHKA C paCTBOpaMI/I KUCJIIOT U HIGJ'IO‘-IGI\/JI, HpOBeI[CHI/Ie OIIBITOB,
MJUTFOCTPUPYIOLIUX TPUMEPBI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Peakinii (ToOpeHue, peakiuy
Pa3IIOKEHUSI, COCTMHECHMS )

[TpoBepsieMble TpeOOBaHU K pe3yabTaTaM OCBOCHHUS OCHOBHOM

oOpa3oBaTenbHON IporpaMMsl (9 kiacce)

Kox

MIPOBEPSIEMOTO  [IPOTPaMMbI OCHOBHOT'O 0011IeT0 00pa3oBaHuUs

[IpoBepsieMble IpeIMETHBIE Pe3yJbTaThl OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOIM

pe3yJsbTara
1 [To Teme: "BemecTBo u xumuyeckas peakius"
1.1 [PaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSTHNA: pacTBOP, AJIEKTPOJUTHI,

HEAJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] TUCCOLMALUs, peakllud MOHHOTO OoOMeHa,
KaTaln3aTop, XUMUYECKOEe paBHOBECHE, OOpaTUMbIe M HEOOpAaTUMBIE PEaKIIUH,

OKHCJIUTCIIBHO-BOCCTAHOBUTCIIBHLIC PCAKIUHU, OKHCIUTCIIb, BOCCTAHOBHUTCIIb,




OKHUCJICHHUC U BOCCTAHOBJICHHUC, aJIJIOTpOHI/ISI, aM(I)OTepHOCTB, XHUMHNUYCCKas CBs3b)
(KOBaJIeHTHAsl, MOHHAs, METaJUIMYecKas), KpUCTa/NIMUecKasl pelleTKa, CIUIABBI,
CKOpPOCTb XUMHYECKOW PEaKIUU

1.2

HJUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XHMHUYCCKHX MMOHATHH WU MMPUMCHATDH
OTU IMOHATHUA ITPU OIMMMCAHUHA BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS JIEKTPOJIMTUYECKOW IUCCOLMALMU KHUCIIOT, LIEJIOYEl U
COJIEH, ITOJIHBIE U COKPAILEHHbIE YPAaBHEHUS PEAKIIUI HOHHOTO OOMEHa

1.4

[PACKpbIBaTh CYIIIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
[IOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OalaHCca STHX pPeaKUuit

1.5

[IPOBOJUTH PaCyeThl 110 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

1o Temam: "HemeTaiuisl 1 ux coenudeHus" u "MeTauibl 1 UX coeaquHeHus"

2.1

XapaKTepu30BaTh (OMUCHIBATH) O0IIME U crienn(UIECKHe XUMUIECKAE CBOWCTBA,
[IPOCTBIX ¥  CIIOKHBIX  BELIECTB, MOATBEPXKAAas ONUCAaHUE IpUMEPaMU
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUIN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIUM

2.2

COCTaBJIATH YpaBHCHUA peaKuHﬁ, MMOATBCPKAAOIINX CYIICCTBOBAHUC
TCHETHYCCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

[IPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT HX CTPOCHMH,
BO3SMOXHOCTH IIPOTCKAHUSA XUMHUYCCKUX HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.4

ClIe]oBaTh IPaBUJIaM II0JIb30BaHMSI XMMMYECKON mocyaod U J1abopaTOpHBIM
00Opy/IOBaHUEM, a TaKXKe MpaBUiaM OOpalleHHs ¢ BEIIeCTBaMH B COOTBETCTBUU
C MHCTPYKUUSMH 110 BBIOJHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB II0
[OJy4eHHUI0O U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKHCIIOTO
rasa)

2.5

[IPOBOJIUTH PEAKLMH, MOATBEPKAAIOIINE KAYECTBEHHBI COCTAaB pa3IMYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPU[I-, OpOMHI-, HOIUI-, KapOOHAT-,
docdar-, cunukar-, cynbQar-, TUIPOKCUI-HOHBI, KaTUOHBl AMMOHHS, HOHBI
M3y4EeHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHMUYECKHUX
BCICCTB

[To Teme: "Xumus u okpyskaromias cpeaa”

3.1

[PACKPBIBATH CMBICJI OCHOBHBIX XUMHWYCCKUX MMOHATHUM: HI[K BCIICCTBA, KOPPO3UA
MCTaJIJIOB

3.2

[IPUMEHATh OCHOBHBIE OIEpPALUU MBICIUTEIBLHON JEATEIbHOCTH - aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEMATHU3aIMI0, BBISBIECHHWE MPUYUHHO-
CJI€JICTBEHHBIX CBSI3E€H - JJIsl U3YYEHHUS] CBOMCTB BEIIECTB U XUMHUUECKUX PEAKIINN;
€CTECTBEHHO-HAyYHbIE METOJBI TIO3HAHWUS - HAOIIOJEHWEe, W3MEpPEHHE,
MO/IETMPOBaHUE, SKCIIEPUMEHT (PeasbHbIM U MBICICHHBIN)




[TpoBepsiembie 371eMEHTHI coaepskanus (9 Kacc)

Kon

[[poBEpsAEMBIil JIIEMEHT COAEPKAHUS

BeniectBo u xumuueckas peakuus. [lopropenue

1.1

[lepnonnueckuil 3akoH. Ilepuonnueckas cucrema xumuueckux aemenTos .M. Menneneesa.
CTpoeHne aTroMoOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKHUX AJIEMEHTOB IEPBBIX
TpeX MEepPUOJIOB, Kaaus, KalIbIUs U UX COCIMHEHUI B COOTBETCTBUHU C IIOJIOKEHUEM IIIEMEHTOB
B [lepuoauueckoil cucreMe 1 CTpOEHUEM MX aTOMOB

1.2

CTpOCHI/IC BCILIECTBA: BHIABl XHMHYECKOH CBA3U. THIIEI KpUCTAJUNIMYCCKUX PCHICTOK,
3aBUCUMOCTb CBOMCTB BCIICCTBA OT THIIA KpI/ICTaJ'IJ'II/I‘leCKOI‘/‘I PCLIICTKU U BHUOA XHUMHUYECKOH|
CBA3U. KJ'IaCCI/I(I)I/IKaLII/ISI U HOMCHKJIATypa HCOPTraHHUYCCKUX BCLICCTB (MG)K,Z[YHapOI[HaH u
TpI/IBI/IaJ'IbHaSI). XHUMHYECKHE CBOMCTBa BCHICCTB, OTHOCAIIUXCA K Pa3IMYHbIM KjacCaM
HCOPIraHUYCCKUX COG,Z[PIHCHPIIZ, TCHCTHUYCCKAA CBA3b HCOPIraHNMYCCKUX BCUICCTB

1.3

Knaccudukanus XUMHUYECKHUX peaklHid MO pa3luyHbIM MpU3HAKaM (M0 YUCIY U COCTaBy,
YUaCTBYIOIIMX B PEaKIMHU BEIIEeCTB, MO TEMJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTereHel
OKHUCJICHUS XUMHUYECKUX AJIEMEHTOB, [0 0OpAaTUMOCTH, [0 YYaCTHIO Karaiau3aTopa). JK30- Y
PHIOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKHUE yYpaBHEHUS. [[OHATHE O CKOPOCTH XMMHYECKOM
peaKInu

1.4

[lonstre 00 O6paTI/IMI)IX u H€06paTI/IMI>IX XUMHYCCKUX PCAKIUAX. ITonsiTHE O TOMOTEHHBIX U
FCTCPOTCHHBIX PCAKIUAX. ITorsATHE O XMMHYECKOM PaBHOBCCHUMU. q)aKTOpI)I, BIMAKOIINUEC Ha
CKOPOCTH XHUMHYISCKOM PCaKkinr U MOJOKECHUC XUMHUYICCKOTO PaBHOBECHA

1.5

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAaKIMM, DJIEKTPOHHBI  OajaHC  OKHUCIUTENbHOA
BOCCTAaHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX|
peakiuii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca

1.6

Teopust DIIEKTPOJINTUYECKON JUCCOLMALUU. OJEKTPOJMUTBI M HEDJIEKTPOIUTHL. KaTnousl,
QHUOHBI. MexaHu3M AMCCOLMAlMM BEIIECTB C Pa3JIW4YHBIMU BUJAMM XUMHUYECKOW CBA3H.
Crenenp auccouuanuu. CunbHble W cialble >JIEKTPONNUTHL. Peakuuum HOHHOrO oOMeEHa.
Y ci10BHS MpOTEKaHUs peakIiii HOHHOTO OOMEHa, MOJIHbIE U COKpAIlleHHbIE HOHHBIE YPABHEHUS
peakiuii. CBolicTBa KHCIOT, OCHOBaHMII U coyJled B CBeTe IMpeACTaBIeHUM 00
SHGKTPOHHTHHGCKOﬁ Jucconuaiuu. KauecTBeHHbBIC PC€aKIuu Ha WOHBI. ITonsTHe o THOPOJIN3EC
coient

1.7

XAMUYECKUH OKCIICPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTALTHYCCKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB - METAJJIOB U HEMETAJJIOB (TpaduTa U anmasa), CII0KHBIX BELECTB
(XJ0puaa HATpHs), WCCIEAOBAHWE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOW pEakIuu OT|
BO3/ICHCTBUS PA3IUYHBIX (PAKTOPOB; UCCIEIOBAHUE DIIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB,
mpolecca JUCCOIMAIMKM  KUCJIOT, Imejdodeil W conmedl  (BO3MOXKHO — HUCIOJb30BaHUE
BHICOMAaTEPHAIIOB); MIPOBEICHUE OIBITOB, MILTIOCTPUPYIOIMIUX MPU3HAKH MMPOTEKAHUS PEaKIUil
MOHHOTO OOMeHa (oOpa3oBaHME oOcajKa, BBIICNECHUE Ta3a, OOpa30BaHHUE BOJbI); OIBITOB,

VJUTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN (TOPEHHE, PEaKIUY]




Pa3JI0KCHUA, COG,[[I/IHGHI/ISI); pacno3HaBaHue HCOPraHWMYCCKUX  BCHICCTB C TOMOIIBIO
Ka4YCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTaymiel 1 UxX COCAUHCHUA

2.1

OO1ast xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTE€pPHbIE CTEIEHHU
okucnenus. CTpoeHne u GU3NIEeCKue CBOWCTBA MPOCTHIX BEIIECTB - TaJOTCHOB. XUMUYECKUE
CBOICTBa Ha IpUMeEpe XJopa (B3aMMOJEICTBHE C METAUIaMM, HEMETallaMH, LIeJI0YaMu).
XnopoBogopoa. ConsHas KHUCIOTa, XUMHYECKHE CBOWCTBA, IIOJyuY€HUE, IPUMEHEHUE.
JleiicTBUEe XJlOpa U XJIOPOBOAOPOJA HAa OpraHM3M 4YelloBeKa. BakHelinue XJIOpuIpl U HX
HaXO0XICHNE B IPUPOJIE

2.2

OOmast xapaktepuctuka sieMeHToB VIA-rpynmbel. OCOGEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue U (pu3MyYecKHe CBOICTBAa MPOCTHIX BELIECTB -
KHCIIOpO/a U cepbl. AJUIOTPOIIHBIE MOAU(UKALIMN KUCIOpOJa U cepbl. XMMHUYECKHE CBOMCTBA
cepel. CepoBoopoJ, CTpOeHHE, (PU3MUECKUE U XHMHUYecKHe cBOMCTBAa. OKCHIABI cepbl Kak
[pe/ICTaBUTENIN KUCIOTHBIX OKCHJI0B. CepHas KHUCIO0Ta, (PU3NYECKHe U XUMUYECKUE CBOMCTBA
(oOmue Kak NpPEeACTaBUTENS Kilacca KUCIOT U creuuduueckue). XUMHUYECKHE DPEaKIHH,
JIe)Kale B OCHOBE NPOMBIIIJIEHHOIO CHOC00a IOJydEeHUs! CepHOil KUcnoThl. llpumenenue.
Cosin cepHO#l KHCIIOTHI, KadeCTBEHHasl peakuusi Ha cynbdar-uoH. HaxoxxneHue cepsl u ee
COCIMHEHUH B IPUPOJE. XUMHUUYECKOE 3arpsI3HEHUE OKPYKAOIIEH CPellbl COEAUHEHUSMHU CEPBI
(KMCIIOTHBIE 10K, 3arPsA3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 Mpe10TBpaIleHUs

2.3

OOmast xapakrtepuctuka d3iaeMeHToB VA-rpymmbel. OCOOCHHOCTH CTPOCHHUSI  aTOMOB,
XapaKTepHble CTENEHH OKHUCIeHHs. A30T, pacnpocTpaHeHHe B Npupojae, (punveckue U
XUMHUYeckre cBoiicTBa. KpyroBopor asora B mnpupose. AMMuak, ero (Qusnyeckue u
XMMHUYECKHE CBONCTBa, MOdydyeHHe U mpuMmeHeHue. Coiau aMMOHUS, UX (QU3HUECKUE U
XMMHYECKHE CBOMCTBA, NMpHUMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHMS. A30THas
KHCIIOTa, €€ MoJlyuyeHue, (u3nYecKue U XUMHYecKHe cBoicTBa (0OIIMe Kak NMpeacTaBUTENS
KJjlacca KUCJIOT U crennduueckue). Mcnonap3oBaHue HUTPATOB U coyied aMMOHUSI B KaueCTBE
MUHEPATBHBIX YIOOpeHH. XUMUYECKOE 3arpsi3HEHHE OKpYXKaloUlell cpeabl COeqUHEHHUSIMU
A30Ta (KMCIOTHBIE JI0XK]U, 3arpsI3HEHNE BO3/yXa, I0YBbI M BOJJOEMOB)

2.4

Docdop, amuoTpornnbie Moaudukauu pocdopa, Gusndeckue U XuMudeckue cporictra. OKCu
dochopa (V) u dochopHas kuciora, Gpu3nyecKue M XUMUUYECKHE CBOMCTBA, TMOJyUYCHHUE.
lcnions3oBanue GpocdaToB B KayeCcTBE MUHEPAIBHBIX yI0OpeHU

2.5

OO6mass xapaktepuctuka d31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIECHUS. YTIIEpo, aFIOTPONHbIE MOAU(DUKALIUK, PACIIPOCTPAHEHHE
B npupone, (uznyeckue M XMMHUYEeCKHe cBOMCTBa. AjncopOuus. KpyroBopor yriepoma B
npupoze. OKcuasl yriaepona, ux (pU3MUecKue U XMMHUYECKHe CBOMCTBA, JICHCTBHE Ha KUBBIC
OpTraHU3MBbl, MOJyYeHHE U TMPUMEHEHHUE. DKOJOrMYecKHe MPOoOJIeMbl, CBSI3aHHBIE C OKCHIOM
yraeposa (1V); runoresa rmo6anbHOro MOTEIIEHUST KJIMMaTa; MapHUKOBBIA 3P deKT. YronpHas
KHACIIOTa M €€ CONH, WX (U3NYECKHEe W XUMHUYECKHE CBOWCTBA, TMOIYYCHHE W TNPHMEHEHHE.
KadecTBeHHast peakiysi Ha KapOOHAT-HOHKL. Vcmonbp30BaHue KapOOHATOB B OBITY, MEIUITMHE,
MIPOMBITIIZICHHOCTH U CEITbCKOM XO035HCTBE

2.6

[lepBoHayanbHble TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEAUHEHMSX Yriepoia
(MeTaH, 3TaH, STWIEH, aleTHJIEH, J3TaHOJ, TJIMLEPHH, YKCycHas kuciorta). Mx cocraB u

XUMHUYCCKOC CTPOCHHUC. [TonsTHEe O OMOJOTMYECKH Ba)KHBIX BCIICCTBAX: JKHpPaAX, 6€JIKaX,




YIJIEBOAAX - W HX POJIM B KU3HM YEJIOBEKa. MarepHallbHOE €IMHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCIUHEHUN

2.7

KpemHuii, ero ¢puszndyeckne 1 XUMHYECKUE CBOWCTBA, OIy4YeHUE U npuMeHeHne. CoeMHeHus
KpemHus B ipupoze. O0mme npencrasienus o0 okcuae kpemuus (1V) u kpeMHUEBOM KUCIOTE.
CunmKatbl, WX HCIOIB30BaHME B OBITY, MEIUIMHE, NPOMBIIICHHOCTH. Bakneimme
CTPOUTEIbHbIE MaTepHajbl: KepaMUKa, CTEKJIO, LEMEHT, OeToH, sxesne300eToH. IIpoGiiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MaTEPHAIOB B IOBCEAHEBHOM KU3HU

2.8

XUMUYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3l0B HEOPraHMUECKUX BEIECTB, CBOWCTB COJISTHOU
KHCJIOTBI; IPOBE/IEHNE KaUeCTBEHHBIX PEeaKLUil Ha XJIOPUA-UOHBI U HAaOJII0JeHHE IPU3HAKOB X
[IPOTEKAHUSA; OIBITHI, OTpaXkarolue (U3NYECKHMEe U XUMHUYECKHE CBOICTBA TaJlOr€HOB U HUX
COCIMHEHUIN (BO3MOXHO HCIOJb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C oOOpa3laMy
XJIOPUOB (raJIOTeHUJI0B); O3HAKOMJIEHHE ¢ 00pa3liaMy Cepbl U €€ COCAMHEHUSMH (BO3MOXKHO
MCTIOJIb30BAaHUE BHUICOMATEPUANIOB); HAOMIOAEHHE IIpoliecca OOyIIMBaHHUS caxapa IIOA
IIEHCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHCIOTBI, H3y4Y€HUE XMMHYECKUX CBOMCTB
pa30aBICHHON CEpHOW KHUCIIOThI, MPOBEACHME KAaYeCTBEHHOM peakluUu Ha Cyab(daT-uoH U
HaOJII0JCHNEe TPHU3HAKA €€ NMPOTEKaHUs; O3HAKOMJICHHE C (DPU3MYEeCKMMH CBOWCTBAMHU a30Ta,
dochopa m ux coenmuHeHHH (BO3MOXKHO WCIIOJIB30BAaHHE BHUICOMATEPUAIOB), OOpaszlaMu
Q30THBIX U (ocopHBIX ynoOpeHuil; moiydyeHue, coOupaHue, pacro3HaBaHUE M M3Yy4YECHUE
CBOWMCTB aMMMaKa; IPOBEJICHUE KaueCTBEHHBIX PEakLuil Ha MOH aMMOHHUS U (ocdar-uoH H
M3Y4CHHE INPU3HAKOB HX IPOTEKAaHMs, B3aMMOACHCTBHE KOHLEHTPUPOBAHHON a30THOU
KHUCIOTBl C MeEAbI0 (BO3MOYKHO MCIIOJIb30BAaHME BHJICOMATEPUANIOB); H3y4EHHE MOJeNeH
KPUCTAJUINYECKUX PEIIeTOK aiMasa, rpadura, QymiepeHa; O3HAKOMICHHE C IIPOLIECCOM
QICOpOIIMK PAaCTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM W YCTPOWCTBOM IMPOTHBOIa3a,;
MOJy4eHHe, COOMpaHue, pacllO3HaBaHUE U U3YyUEHHE CBOMCTB YIVIEKHCIIOTO ra3a; MPOBEJCHUE
KAaUeCTBEHHBIX peaKkIMi Ha KapOOHAT- M CHUJIMKAT-UOHbI M U3YYEHHE MPHU3HAKOB UX|
[IPOTEKAaHUS; O3HAKOMJICHHE C TMPONYKUMEH CHIMKATHOM IPOMBIIIJIEHHOCTH; pELIEHHUE
PKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe "BakHelne HeMeTaibl ¥ X COEIUHEHUS "

MeTalibl ¥ UX COSINHECHUS

3.1

OO01mas XxapakTepucTUKa XUMUYECKIX AJIEMEHTOB - METAJIJIOB HA OCHOBAHUU MX TOJIOKEHUS B
[leproanueckoil cucremMe XxuMuyeckux dnemeHToB [[.M. MennaeneeBa U CTpOEHHsS aTOMOB.
Ctpoenue MmeTtaiuioB. MeTtaminyeckas CBSI3b M METAJUIMYECKas KPUCTAJUIMYECKas pelleTKa.
DIIEKTPOXUMUYECKUI Psil HAPSHKEHU METAJIJIOB

3.2

Dusnueckue M XMMHUYECKHE CBOMCTBa MeTamsioB. OOmue crnocoObl MOJy4YeHHsS METalIoB.
[ToHsiTHE O KOPPO3UHU METAIIIIOB, OCHOBHBIE CLIOCOOBI 3aLIUTHI UX OT KOoppo3uH. CIuiaBsl (CTalb,
YYT'yH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHNE B OBITY U IPOMBIIIJIEHHOCTH

3.3

[[{enounble MeTamel: nojioxkenue B [lepronnueckoit cucreme XUMUYeCKUX dneMeHToB J[.U.
MeHneneeBa; CTPOCHHE MX aTOMOB; HaXOXIeHUE B mpupojae. dusznueckne U XUMUYECKHE
cBOMCTBa (Ha mpuMmepe HaTpuss W Kaiaus). OKCHABI W THUIPOKCHUIBI HATPHUsl W KaJwHs.
[[prMeHeHre METOYHBIX METAUIOB U UX COCTMHEHUI

3.4

[[{eTouHO3EMENBbHBIE METAJIIIBI MarHUM M KaJbLUW: MOJOKEeHHE B Ilepumonnueckoi cucreme
xuMudeckux syemMeHToB J[.M. MenpaeneeBa; CTpO€HHE MX aTOMOB; HaXxOXXJACHUE B MPHUPOJIE.
Ddusnyeckye 1 XUMHUUECKHE CBOMCTBA MAarHus M KaJbllWsg. BakHeline coOenUHEHUs KaJIbIU




(oxcua, TUAPOKCHL, CONHN). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHeHUS

3.5

ANIOMUHUI: TIoJ0KeHue B llepuogmyeckoil cucteMe XuMUYeckux dsnemeHTtoB J[.U.
MenzeneeBa; CTPOCHUE aTOMA; HaX0XAEHUE B pupoae. PU3NYECKUe U XUMUYECKUE CBOMCTBA
QTFOMUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHUS

3.6

DKene3o: nmonoxxenue B Ilepuonnueckon cucreMe xumuueckux snemeHtos .M. Menneneesa;
CTpOCHHE aToMa; HaxokJaeHue B npupoje. dusnueckue M XUMHUECKUE CBOMCTBa JKenesa.
Oxcuabl, Tuapokcu bl u conu xxenesa (1) u xenesa (I11), ux cocras, cBoiicTBa U MOTydeHUE

3.7

XVMUYECKUN OKCIEPUMEHT: O3HAKOMJICHHE ¢ 00pasllaMd METalIoOB W CIUIABOB, WX
(U3HYECKUMU  CBOMCTBAMH; U3YYCHHUE PE3YJIbTaTOB KOPPO3UU METAIOB  (BO3MOXHO
MCIIOJIb30BAaHUE BHJICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHUIA KaIbIHS U
HATpUS C BOJOM (BO3MOXHO HCIIOJNIB30BAHHE BHAEOMATEPUANIOB); HCCJIEIOBAaHUE CBOMCTB
PKECTKOM BOJIBI; TMpollecca TOpPEeHHs JKejae3a B KHCIOpoae (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMAaTEPHUAIOB); MPU3HAKOB MPOTEKAaHUs KAYECTBEHHBIX pEaKIuil Ha HOHBI (MarHws,
KaJIbIIHMs, aTFOMUHUS, ITMHKa, xene3a (1) u xenesa (111), mequ (I1); HaGmroaeHne u onucaHue
[POIIECCOB OKpAaIIMBAaHUS IUIAMCHH WOHAMHU HATPHs, Kauus W Kajablus (BO3MOXKHO
MCIIOJIb30BAHUE BHJICOMATCPUANIOB); HCCIEAOBaHUE aM(OTEPHBIX CBOHCTB THAPOKCHIA
QTFOMUHUS Y TUAPOKCHIA [MHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe ""BaxkHeimue
METaJUIbl U UX COequHEHus"

XHUMMSA U OKpYXKarolas cpena

4.1

HoBbie MaTepuaiibl 1 TEXHOJIOTMHU. BemecTBa u maTtepraibl B TOBCEIHEBHOM KM3HH YEIIOBEKA.
Xumust U 310poBbe. bezonacHoe MCMOIb30BaHUE BEIIECTB M XMMHYECKUX pPEaKIUil B OBITY.
[IepBast MOMOIIL TPU XUMUYECKUX 05KOTaxX U OTPABIEHUAX

4.2

(OCHOBBI 3KOJIOTUYECKOW T'PaMOTHOCTH. XUMHUYECKOE 3arpsisHeHre okpyxatomiei cpensl [TK.
Posib XUMUHM B pPEIICHHH YKOJOTHYECKUX MpodieM. IIpupoaHble HCTOYHHUKH YTIIEBOJOPOIOB
(yronb, mOpUpOAHBIN ra3, He(PTb), MNPOIYKTHl HMX NEpepadOTKHU, HX pOib B OBITY H
[IPOMBIIIJICHHOCTH

4.3

XHUMHAYECKHI SKCIICPUMCHT: HU3Y4YCHHC 06pa3u013 MaTcpuaioB (CTGKJ’IO, CIlJIaBbl MCTAJlJIOB,
MMOJIMMCPHBIC MaTepI/IaHLI)

[Tposepsiembie Ha OI'D o xumMuu TpeOOBaHUS

K pe3yJibTaTaM OCBOCHHsI OCHOBHOW 00pa30oBaTesIbHOM MporpaMmbl

OCHOBHOTO 00111eT0 00pa30BaHMs

Kon [TpoBepsiemble TpeOoBaHMS K TpPEIMETHBIM pe3yjibTaTaM 0a30BOTO YpPOBHS
[IPOBEPSIEMOrO  |OCBOGHUS OCHOBHOM 0Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO  OOIIEro
TpeOOBaHUS oOpa3zoBanus Ha ocHoBe PI'OC

1 [Ipencrasnenue:




1.1

0 TI03HABAEMOCTH SIBJICHUW TNPHUPOJBI, MOHUMaHUE OOBEKTHBHOM 3HAYMMOCTHU
OCHOB XMMHUYECKOM HAyKM KakK o0O0JacTU COBPEMEHHOTO €CTECTBO3HAHMUS,
KOMITOHEHTa OOILIeH KyJIbTyphl M TNPAKTUYECKOH MAEATENbHOCTH YeJOBeKa B
YCIOBUSIX COBPEMEHHOI'O OOLIECTBA; IMOHMMAHUE MECTa XHMHUU CPEIU JPYTux|
€CTECTBEHHBIX HAYK

1.2

O Hay4YHbIX MCTOJAaxX IIO3HAHHA, B TOM YHCIIC OKCICPUMCHTAJIIBHBIX H
TCOPCTUUCCKHUX MCETOJAaX HUCCICAOBaHUA BCIICCTB MW HU3YUYCHHA XHUMHYCCKHUX
peaKHHﬁ; YMCHHE HCII0JIb30BaThb MOACIU JIsA 00BsACHEHUS CTPOCHHUS aTOMOB U
MOJICKYIJI

1.3

0 cdepax mnpodeccMOHANBHON MAEATEIbHOCTH, CBSI3aHHBIX C XHUMHEH U
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTH)KCHUSX XUMHYECKON
HAyKH, YTO MO3BOJIUT OOYy4arOUIMMCsl pacCMaTpuBaTh XUMHUIO Kak cdepy cBoei
Oynymeii mpodeccHOHABHON ACSITENTLHOCTH M CHEJIaTh OCO3HAHHBIM BBIOOD
XUMHUH KaK MPOQPIILHOTO TIPeIMETa IIPH IEePeXo/ie Ha YPOBEHb CPEIHEr0 00IIero
00pazoBaHMs

BiiareHne CUCTEMOM XUMHUYECKMX 3HAHUNW M YMEHUE IPUMEHSATh CHCTEMY
XUMAYECKUX 3HAHWM, KOTOpasi BKJIFOYAET:

2.1

BUKHEHIIME XUMHUYECKUE NOHATHUS: XMMUYECKHH 3JIEMEHT, aTOM, MOJIEKYJa,
BEILECTBO, IIPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAS U HEOJAHOPOIHASI CMECH,
OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJISIPHAsE MacChl, KOJMYECTBO BEUIECTBA, MOJIb,
MOJIIpHas Macca, MOJSAPHBIA 00BEM, OKCHJI, KHCJIOTa, OCHOBAaHHE, COIlb
(cpenHsis), XUMHUECKas PEaKius, PEaKIHH COSAMHEHUS, PEaKIUU Pa3II0KEHUs,
PEaKIuu 3aMelIeHHs], peaklud OOMEeHa, TETUIOBOM 3(PQeKT peakiuu, 5K30- H
PDHIOTEPMUUYECKUE PEAKLIUU, PACTBOP, MACCOBAasl JOJISI XUMHUYECKOIO JJIEMEHTA B
COCIMHEHNH, MacCcoBasi JOJIsI U MTPOLEHTHAS] KOHIIEHTpalMs BEIIECTBA B PACTBOPE,
9IpO aToMa, J3JIEKTPOHHBIM CJION aToMa, aromMHas opOuTanb, pajuyc aToma,
BAJICHTHOCTh, CTETIEHb OKUCJIEHUS, XUMUYECKAs CBS3b, JJIIEKTPOOTPULIATENBHOCTb,
MOJISIpHAs W HEMOJIAPHAsl KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, METAJNIMYECKas
CBs3b, KpHUCTAJUIMUECKas perierka (aroMHas, WOHHAs, MeTaJUIMYecKas,
MOJIEKYJSIpHAsi), HWOH, KaTUOH, AaHHWOH, DJJEKTPOJIUT U  HEIJIEKTPOJIHT,
DIIEKTPONIUTUYECKAs] JUCCOIHMAIIMS, PEAKIUd HOHHOTO OOMEHa, OKHUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIE PEAKLIMH, OKHUCIUTEIb W BOCCTAHOBUTEINb, OKHUCICHHUE U
BOCCTAHOBJICHHME, OJJIGKTPOJIU3, XUMHYECKOE paBHOBECHE, OOpaTUMBIE H
HEeOOpaTUMbIE PEaKIMK, CKOPOCTh XHMHUUYECKOW peakiuu, karamusatop, 1K,
KOPPO3HS METAJUIOB, CILIABBI

2.2

OCHOBOIIOJIATAOIINE 3aKOHBI XUMHH: 3aKOH COXpPAaHEHHUS MAacCChl, MIEPUOTUICCKUI
3akoH [[.1. MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOraapo

2.3

TCOPHUU XHUMHHU: AaTOMHO-MOJICKYJIApHAsA TCEOpHUA, TCOPUA BHGKTpOHHTI/IquKOﬁ
VI CCOIIMallr

Biianenne ocCHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHHE MPaBUIBHO KCIIONb30BaTh M3yUYEHHBIE BEIIECTBA U MaTepHalbl (B TOM

YKclie MUHEpaJbHbIE YAOOPEHHUs, METAJIbl U CIUIaBbl, MPOIYKTHI MEpepadoTKH




MPUPOIHBIX HCTOYHUKOB YIJIEBOJOPOJOB (YIJisi, MPUPOJHOrO rasa, HeTH) B
OBITY, CETHCKOM XO3MHCTBE, Ha MPOU3BOACTBE M NMOHHUMAHUE 3HAUCHHS YKUPOB,
0ETTIKOB, YTJIEBOJIOB JUIsI OPraHM3Ma YEJIOBEKa; YMEHHE MPOTHO3UPOBAThH BIUSHUE
BEILECTB MU XMMHMYECKUX IIPOLIECCOB HA OPraHM3M YEJIOBEKAa U OKPYKAIOLIYIO

[IPUPOJIHYIO CPELY

3.2 YMEHHE WHTETPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUSMHU JIPYTHX Y4eOHBIX
[peIMETOB

3.3 HATMYUE OMBbITa Pa0OTHl ¢ PA3IMYHBIMH MCTOYHUKAMU WHGOPMAIUU 10 XUMHUHU
(Hay4Has ¥ HAyYHO-TIOMYJISIPHAS JINTEPATypa, CIOBapU, CIIPABOUHUKH, HHTEPHET-
[PECYpCHI)

3.4 YMEHHE 0ObEKTUBHO OIICHUBATh MH(POPMAIIHIO O BELIECTBAX, UX MPEBPAILICHUAX U
[PAKTUYECKOM NMPUMEHEHUH M YMEHUE HCIIONb30BaTh €€ Ui peuieHUs y4eOHO-
MMO3HABATENIbHBIX 33724

4 BnajeHue ocHOBaMU MOHATUHHOTO ammapara U CHMBOJUYECKOTO S3bIKa XHUMHH
st cocTaBieHusl (OpMyNl HEOPraHWYECKUX BEIIECTB, YPABHEHHM XWMHUYECKHX
peakiuii; ocHoBamu xuMudeckoil HomeHknatypsl (IUPAC u TpuBuaibHOI)

5 'YMeHue oOBSCHATH CBS3b MOJOXKEHHUS 3neMeHTa B llepuoanueckoil cucreme c
YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHMSI aTOMOB XHWMHYECKHX 3JIEMEHTOB
(coctaB u 3apsn sapa, 00IIee YUCIIO JIEKTPOHOB), PACIPEACICHUEM SJIEKTPOHOB
110 SHEPTETUICCKUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KAIUS U KaTbIIH

6 [IpencraBieHne O NEPUOJAMYECKOM 3aBUCMMOCTH  CBOWCTB ~ XMMHYECKHX
DIIEMEHTOB (PaglyC aToma, 3JEKTPOOTPUIATEIBHOCTH), TMPOCTBIX U CIOXKHBIX
BEIIECTB OT IIOJIOKEHUs 3JeMeHToB B llepunoanueckoil cucteme (B MalbIx
Mepro/IaX U TIIaBHBIX MOATPYIIIAX) U JIEKTPOHHOTO CTPOSHUS aToMa

U 'YMenue knaccuuuupoBarh:

7.1 XUMHYECKHE DJIEMEHTHI

7.2 HEOpraHMYEeCKre BEllecTBa

7.3 XUMHYECKHE PEaKIUN

8 'YMeHue onpenensrh:

8.1 BaJICHTHOCTh M CTETNIEHb OKHMCIICHUSI XUMUYECKUX IIEMEHTOB, 3apsii HOHA

8.2 BUJT XUMUYECKOU CBSI3U M TUT KPUCTAJUTMUECKOM CTPYKTYPHI B COSTMHEHHSIX

8.3 XapaKTep Cpeibl B BOJAHBIX PacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)

8.4 OKUCITUTENb U BOCCTAHOBUTEIb

9 'YMeHue xapakTepu3oBath (pU3MUecKre U XMMUUYECKHUE CBOMCTBRA:

0.1 MIPOCTHIX BEIIECTB (KHCIOPOJ, 030H, BOAOPOJA, Tpadut, aiMas, KpeMHUH, a3oT,




dbocdop, cepa, XJI0p, HATPUM, KaJHi, MATHHA, KaJbI[Ui, aTIOMUHUH, JKEIe30)

9.2 CIIOKHBIX BEIIECTB, B TOM UYHCJIE WX BOJHBIX pacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJI, OKCUABI U TUAPOKcHAbl MeTaiioB | - A rpymnm,
atomunust, meau (1), nmuuka, xenesa (11 u Ill), okcuasr yriepoga (Il u V),
kpemuus (1V), azora u docdopa (Il u V), cepst (IV u VI), cepuucras, cepHas,
A30THCTas, a30THAas, pochopHast, yroibHasi, KDEMHHEBAsI KUCIIOTA U UX COJIH)

0.3 MPOTHO3MPOBATh M XapPaKTEPHU30BATh CBOWCTBA BEUIECTB B 3aBHUCHMOCTH OT HX
COoCcTaBa W CTPOCHHS, NMPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT HMX CBOWCTB,
BO3MOXKHOCTh MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B Pa3JIMUHbBIX YCIOBUSIX

10 'YMeHue COCTaBIISITh MOJICKYJISIPHBIC M HOHHBIC YPABHEHUS PEAKIIN, B TOM YHUCIIE:

10.1 peakiuii HOHHOTO OOMeHa

10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKITHi

10.3 VUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOMCTBAa M3Yy4YEHHBIX KjaccoB (TpyI)
HEOPTaHMYECKUX BEIICCTB

10.4 [OITBEPIKTAIOIINX TCHETUYCECKYIO B3aUMOCBSI3b MEXK/TY HUMH

11 'YMeHue BBIYUCIATH (IPOBOAUTH PAcUeThl):

11.1 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO JIOJIFO
XUMHYECKOTO JIEMEHTA B COSIMHCHHUH

11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,

11.3 KOJINYECTBO BELIECTBA U €r0 Maccy, 00beM ra3os

11.4 M0 YpaBHEHHSIM XMMHUYECKUX PEaKINii U HAXOIUTh KOJIMUYECTBO BEIIECTBA, 00BEM
1 MacCy peareHTOB WJIH MPOJIYKTOB PEaKInN

12 BnaneHue (3HaHUE OCHOB):

12.1 OCHOBHBIMH  METOJIaMH HAY4YHOTO TO3HaHMs (HAOJIOJeHHE, W3MEpeHue,
PKCIIEPUMEHT, MOICTTUPOBAHUE) TIPU U3YUCHHUH BEIIECTB U XUMUYECKUX SIBIICHUI;
YMeHHE C(hOPMYITHPOBATH MPOOIEMY U TIPEUIOKHUTD ITYTH €€ PEIICHUS

12.2 0e30macHOi pabOThl ¢ XUMHYECKHMMH BEIIECTBAMHU, XUMHUYECKOW MOCYIO0N H
TabopaTOpHBIM 000PYIOBaHHEM

12.3 nMpaBUiIaMyd  O€30MAaCHOTO OOpalieHusi C BEMIECTBAMH, HCIIOIB3YEMBIMH B
MMOBCEIHCBHOM JKH3HH, NMPABUJIAMH MTOBEJACHUS B IENAX COCPEIKEHUS 3I0POBbS 1
OKPY>KaIOIIEeH MPUPOTHON Cpenbl; TOHMMaHuEe Bpeaa (OMacHOCTH) BO3ACHCTBUS
Ha JKHBBIC OPTraHHU3MBI OIPEJCIICHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHUS U
MPEIOTBPAIICHHS UX BPEIHOTO BO3JICHCTBHS

13 Hanuuue npakTHyecKuX HaBBIKOB IJIAHUPOBAHMS U OCYILIECTBICHHSI CIEIYIOIINX

XUMHUYCCKUX SKCIICPUMCHTOB!




13.1

M3ydyeHHe U oOmnHcaHue (U3NYECKUX CBOMCTB BEIIECTB, O3HAKOMJICHHE C
(GU3NUECKUMU M XMUMUYECKUMHU SIBICHUSIMH; OIBITHI, WJUIIOCTPUPYIOIINE
[IPU3HAKYU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

M3ydeHHe CIOCOO0B pasJieeH s cMecei

13.3

[I0JIyUeHUE KHUCIOPOJAa U M3YUYEHUE €ro CBOMCTB; MOJIY4EeHHME BOJOpOAAa U
M3Y4YEHHUE €r0 CBOWCTB; MOJYYEHHE YIJIEKHCIIOrO Ta3a U U3yYEHUE €ro CBOMNCTB;
MOJIy4YeHUE aMMHUaKa U U3y4Y€HUE €ro CBOUCTB

13.4

[IPUTOTOBJICHUE DPACTBOPOB C OIPEACIICHHONW MAaCCOBOW JIOJIEM PacTBOPEHHOI'O
BEILIECTBA

13.5

NpUMEHEHHE HWHIMKATOpPOB (JlakMyca, METWIOpaHka W ¢eHondraienHa) s
OIIpEJIETICHUs XapaKTepa Cpeibl B PAaCTBOpaxX KUCIIOT U LIeTI04eit

13.6

MCCIICIOBAaHNE M OIMCAHHE CBOMCTB HCOPTraHNYCCKNX BCHICCTB Pa3JINYHBIX|
KJIACCOB; U3Y4YCHHC B3aUMOJICHCTBUS KHUCIIOT C METaJlllaMH, OKCHUJaMH MCTAJlJIOB,
pPaCTBOpUMBIMU W  HCPACTBOPUMBIMU  OCHOBAaHHUAMH, COJIIMU; IIOJTYUCHUC
HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHE OAHOTO MCTAJUIa APYTHM U3 PACTBOpPA
COJIM, UCCIICAOBAHHC aM(I)OTepHBIX CBOMCTB THAPOKCHUI0B AJIFOMUHHA U IUHKA

13.7

pelICHUE HKCIEPUMEHTANbHBIX 3a7ad 1o TemaMm: "OCHOBHBIE KJIACChI
HEOPTaHUYECKNX COeIMHEHHI"; "DNeKTpoIuTHYECKas Jucconuanus';
"BaxkHelmne HeMeTaabl M HX coenuHeHus'"; "BakHelimme MeTaaiabl U HX
coequHennsa"

13.8

XUMHYECKHE YKCIIEPUMEHTHI, WIITIOCTPUPYIONINE MPU3HAKN MTPOTEKAHUS peaKIuii
MOHHOT'O 06MCHa; KauCCTBCHHBIC PCAKIIMU Ha TMMPUCYTCTBYIOIIHME B BOJIHBIX
[pacTBOpax HWOHBI: XJIOPHA-, OpOMUI-, UOAUA-, Cyibdart-, docdar-, kapOOHAT-,
CUJIMKAT-aHUOHBbI, THAPOKCUA-WUOHBI, KAaTHOHBI aMMOHHWA, MAarHus, KaJlbOWs,
QITIOMUHMS, Jkene3a (2+) u xxenesa (3+), menu (2+), UHKA

14

'YMmeHue:

14.1

MMPCACTABIIATL PE3YJIbTAThI 3KCIICPUMCHTA B (1)OpMC BBIBOAOB, JOKa3aTCJIbCTB,
l"pa(bI/IKOB u Ta6J'II/IH W BBIABJIATD OMIIUPUYCCKUE 3aKOHOMCPHOCTH

14.2

YCTaHABIMBAaTh CBSI3W MEXIY pealbHO HAOIIOZAEMbIMH  XUMHYECKHUMH
SIBIIEHUSIMU U TIPOIIECCaMU, MPOUCXOIALUIMMH B MaKpO- U MUKPOMUPE, OOBSICHSTD
[PUYMHBI MHOTOOOpa3usl BEIIECTB




[lepeueHb 371eMEHTOB COAEPKAHMUSL, TPOBEPSEMBIX HA OCHOBHOM

TOCYyAapCTBCHHOM 3K3aMCHC 110 XUMHUH

Kon[[IpoBepsieMblil 2JIEMEHT COAECPKAHUS

1 [[lepBoHavaJIbHBIC XUMUYECKUE MTOHATHUS

1.1 [Yuctele BemecTBa U cMecu. CiocoObI pa3ieiieHus: cMecei

1.2 |AToMBI U MOJIEKYJBl. XUMUYECKHE 3JIeMEeHTh. CUMBOJIBI XUMHYECKHUX 3JIEMEHTOB. [IpocThie n
CJIO’KHBIE BEII[ECTBA.

1.3 [Xumnueckas popmyna. BaneHTHOCT, aTOMOB XUMUYECKUX 371eMEHTOB. CTereHb OKUCIICHUS

1.4 BakoH mocTosAHCTBA cocTaBa BemiecTB. OTHOcCUTENbHAs aToMHas Macca. OTHocHTeIbHAs!
MoJIeKyJIipHas Macca. MaccoBast 10J1s1 XUMHUYECKOT0 3JIEMEHTA B COEAMHEHU N

1.5 [KomumyectBo BemectBa. Mok, MomsipHas macca. ModsipHbIii 00beM Ta30B. B3auMocBs3b
KOJIMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6 ([@usuyeckue W XUMHUYECKHE SBJICHHSI. XUMHYECKas peakius W €€ IMPU3HAKU. 3aKOH
COXpPaHEHUs MACChl BEUIECTB. XMMUYECKHUE YPABHEHUS

2 [[lepuomgnueckuii 3akoH u [lepumoguveckas cucremMa XuUMUYeckux odnemeHntoB J[.U.
MenneneeBa. CTpoeHHE aTOMOB

2.1 [[lepuoanueckuii 3akoH. [lepnoguyeckas cucrema xumMudeckux sneMmentos [I.M1. Menneneesa.
[lepuoapl u rpynmbl. DU3HYECKUN CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB MEPHUOJIA U TPYIIIIH]
bJIeMEeHTa

2.2 |Ctpoenne aromoB. CoctaB aToMHbBIX saep. M3orombl. DnexTpoHbl. CTpoeHHE AIEKTPOHHBIX
00o0uek aroMoB TepBbIX 20 xuMuyeckux 3emeHToB Ilepmoamueckoit cuctemsr 1.
Menneneena

2.3 [3aKOHOMEPHOCTH B HM3MCHCHHH CBOMCTB XUMHUYECKHX DJIEMEHTOB IEPBBIX TPEX IEPHUOJIOB,
Kaus, Kajabliusg  (paamyca aToOMOB, JJIEKTPOOTPHUIATEIHHOCTH, METALIUYECKUX U
HEMETAUTMYECKUX CBOMCTB) M UX COEAMHEHUN B COOTBETCTBUHU C TOJIOKEHUEM DJIEMEHTOB B
[leproanuecKoi CUCTEME U CTPOCHUEM UX aTOMOB

3  |CtpoeHue BemiecTBa

3.1 [Xumudeckas cBs3b. KoBasieHTHas (TIOJSIPHAS M HETIOJISIPHAS) CBSA3b. DJIEKTPOOTPHUIIATESIIHHOCTh
XHUMHYECKHX 3y1eMeHTOB. MoHHas cBa3b. MeTannndeckas CBSI3b

3.2 [TUnbI KPUCTAUTMYECKHUX PENICTOK (aTOMHAas, HOHHAs, METATUNIECKasi), 3aBUCUMOCTh CBOHCTB
BEILIECTBA OT THUIA KPUCTAINIMYECKON PEIIETKU U BUJAa XUMHUUECKOU CBSI3U

4 |BaxHeWmmMe NpeICTaBUTEId HEOPraHWYeCKHX BemecTB. HeMmeramsl W WX COCIUHEHHS.




MeTalisl 1 uX COCIUHCHUA

4.1

Kiraccudukanms 1 HOMEHKIIaTypa HEOPTraHMYECKUX COSTMHEHHI: OKCHUIOB (COJIe00pa3yroIIue:
OCHOBHBIC, KHCIIOTHBIC, aM{QOTEpHbIE) U HecoleoOpa3yrole; OCHOBAHUN (IENoYd U
HEpaCTBOPHMBIE  OCHOBaHHS); KHCIOT (KHCIOPOACOAEp)KalMe W OECKUCIOPOIHBIE,
0JIHOOCHOBHBIE U MHOI'OOCHOBHBIE); COJIEN (CPEHUX U KUCIIBIX )

4.2

dusznueckue MU XUMHYECKHE CBOWCTBA MPOCTBHIX BEIIECTB-HEMETAUIOB: BOJOPOJA, XJIOpa,
KICIIOpOJIa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHS

4.3

Du3nueckne U XMMHUUYECKHE CBOMCTBa MMPOCThIX BCHICCTB-MCTAJIJIOB: JINTHA, HATPUA, KaJluA,
MardHus 1 KaJlbLiys, aJIIOMUHUKA, XKEJIC3Aa. SHGKTPOXI/IMI/I‘-IGCKI/Iﬁ pan HaHpﬂ)KeHI/IfI METAaJlJIOB

4.4

dusnueckue W XUMHYECKHE  CBOMCTBA  BOJOPOJHBIX  COCAMHCHHA  HEMETAJUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckre U XUMUUECKHE CBOMCTBa OKcuaoB HemetaiuioB: cepsl (1V, V1), azora (11, 1V, V),
dochopa (111, V), yrnepona (11, IV), kpemuus (1V). [TonydeHne OKCHI0B HEMETAIIIOB

4.6

Xumuueckue cBoiictBa okcunoB: MertawioB IA - IHIA rpynn, uunka, menu (1) u xenesa (11,
[11). TTomyyeHne OKCHIOB METAILIIOB

4.7

XMUYeCKre CBOMCTBA OCHOBAHHMHA M aM(OTEPHBIX THIPOKCHAOB (Ha IpUMeEpe THAPOKCUIOB
QIIIOMUHUS, XKele3a, nuHKa). [lomyuenrne ocHoBanuid U aM()OTEPHBIX THIPOKCHIOB

4.8

OO0mme XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOIOPOJHOW, CEPOBOJOPOIHOMN, CEPHUCTOM,
CepHO#, a3oTHOW, ¢ochopHOH, KpeMHHEBOH, yrosbHOH. OcoOble XUMHUYECKHE CBOMCTBA
KOHLICHTPUPOBAHHOM CEpHOM U a30THOM KUCIOT. [loirydenue Kuciaor

4.9

OO0ue XMMHUYecKkre cBoiicTBa cpeHux coneil. [lomyyenue coneit

4.10

[loydenue, cobupanue, pacno3HaBaHUE BOJOPOAA, KUCIOPOAa, aMMHUaKa, YIJIEKUCIIOro ras3a B
maGopaTtopuu

4.11

[lonyueHne aMMuaka, CEpHOM M a30THOW KHUCIOT B MPOMBIIUIEHHOCTH. OO1ue crnocoOsl
[0JTy4EeHUs] METAJJIOB

4.12

["eneTmyeckas CBA3b MCXKY KilaCCaMU HECOPTaHUYCCKUX COGI[I/IHeHl/If/'I

5  [Xumuueckue peakuu

5.1 [Knaccudukanus XMMUYECKMX peaKkUMid MO Ppa3IU4HbIM IPHU3HAKaM: MO YHUCIY U COCTaBY)|
y4aCTBYIOUIMX B pEaKlMU BELIECTB, MO TEIIOBOMY 3((deKTy, M0 H3MEHEHHMIO CTeleHen
OKHUCJIEHUSI XMMHUYECKHX JIEMEHTOB

5.2 [TerutoBoii A ¢deKT XUMHUYECKOH peakiuh, TEePMOXHMHUYECKHE YypaBHEHUSA. OK30- W
PHAOTEPMHUUYECKNE PEAKIIMH. TEPMOXUMHUECKNE YPAaBHEHUS

5.3 |OKHCITUTETHPHO-BOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENH W BOCCTaHOBUTENHW. [Iporeccs

OKHUCJICHUST M BOCCTAHOBJICHUS. DIJIEKTPOHHBIH OallaHC OKHCIMTEIbHO-BOCCTAHOBUTEIHHOM
[peaKuuu




0.4

Teopus dHeKTponUTHYECKOW  auccouuandu. KaTHOHBL, aHUOHBL.  DJNEKTPOJUTHI U
HEeTeKTPONUThHL. CUITbHBIC U clTa0ble NEeKTPOIUThL. CTeNeHb AUCCOIUAINH

0.5

Peakiiun MOHHOTO OOMEHA. YCJOBUS NPOTEKAaHUs PEeaKIMid HOHHOrO OOMEHa, MOJHBIE U
COKpAILICHHbIC HOHHBIE YPABHEHUS PEaKLIUN

6 [Xumus u okpyxaromas cpena

6.1 [BemectBa W Marepuaibl B IOBCEAHEBHOW JKM3HHM 4YelloBeKa. be3zomacHoe HCIonb30BaHHE
BEIIECTB M XMMHUYECKUX peakuuil B mabopatopuu u ObiTy. [lepBas moMoIp npu XUMHUYECKUX
0KOTaX M OTPABJICHUAX

6.2 [XuMudeckoe 3arpsi3HEHHE OKpY)KaoLled cpelbl (KUCIOTHBIE JOXKIH, 3arpsA3HEHUE IOYBHI,
BO3AyXa U BOJOEMOB), CIOCOOBI ero mnpexoTBpamieHus IlpenenbHas —gomycTuMas
konueHtpauus BemiecTB ([1/1K). Ponp xuMuu B pemieHnn 3K0JI0rH4eckux mpodiaeM. Y cuaeHue
MapHUKOBOTO P eKTa, pa3pylIeHne 030HOBOTO CIIOs

6.3 [[Ipumenenue cepbl, azora, docdopa, yriepoga, KpEeMHHs M HX COCIUHEHUH B OFBITY,
MEIUIIMHE, MPOMBIIIJICHHOCTH M CENbCKOM Xo3siicTBe. [IprMeHeHre MeTalioB W CILJIaBOB
(cTanmp, YyryH, IIOpaTIOMUHHM, OpoH3a) B OBITY M MIPOMBIIUICHHOCTH WX COEIWHEHUH.
[ToHsATHE O KOPPO3HH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3UU

6.4 [[IpuponHble HMCTOYHUKH YTIEBOAOPOAOB (yroiib, MPHUPOAHBIN ra3, He(dTh), MPOIYKTHl HUX
epepaboTku (OEH3UH), X POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5 [[lepBoHavanpHble MOHATHS OO0 OPraHUYECKUX BEIIECTBAX KAaK O COCOUHEHHSX YIIepoia
(MeTaH, dTaH, OJTWUJICH, alleTWUJICH, OJTaHOI, TJIMIEPHH, YKCcycHas kucinora). llonarue o
OHOJOTMYECKH BaKHBIX BEIIECTBAX: )KUpaX, OeNKax, YIIeBOAaX - U UX POJIU B )KU3HU UEIOBEKa

7  |Pacuetsr:

7.1 [mo popmysiaM XUMHYECKUX COCTUHEHUI

7.2 |Macchl (MaccoBOI) OJIM paCTBOPEHHOIO BEIIECTBA B pacTBOPE

7.3 |10 XUMHYECKUM YPaBHEHUSIM




TEMATHUYECKOE INTAHUPOBAHUE

8 KITACC
KomnuecTBo vacos
No HaumenoBanue pasneinoB U TeM DIIeKTPOHHBIE (mudpoBbIe)
/0 TPOTrpaMMBI Beero Konrponeuere Ipakruyeckue o0pa3oBaTenbHbIE PECyPChHI
paboThI paboThI

Paznen 1. IlepBoHauanbHble XUMHUYECKUE TTOHSATHS

» Xumusi —  BaKHad 06HaCTf . , Eubmiorexa 1IOK
: €CTECTBO3HAHMS U MPAKTHYCCKOU

P https://m.edso0.ru/7f41837c
JEATEIbHOCTH YeJIOBEKa

1.2  BemecTBa M XUMHUYCCKUE PEAKIIUU 15 1 bubmmorexa HOK
' t peartt https://m.edso0o.ru/7f41837c

Hroro mo pazueny 20

Paznen 2. Baxuelmme npecTaBUTENI HEOPTaHUYECKUX BEIECTB

51 Boznyx. Kucnopoa. Ilonsrue o6 6 bubnuotexa I[HOK
' OKCHIaX https://m.edsoo.ru/7f41837c

29 Bonopoa.Ilonstue o kucinorax u 8 1 Bbubnuoreka HOK
' COIISIX https://m.edsoo.ru/7f41837c

53 Boga. PactBopsl. Ilonstue 06 5 1 1 bubnuoreka [HOK
' OCHOBaHHSIX https://m.edso0.ru/7f41837c

24 OcHOBHBIE KJIacChl 11 1 1 bubnuoreka [HOK

HCOPTraHNYCCKUX COeIUHEHUI

https://m.edsoo.ru/7f41837c
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HWroro no pazneny 30

Paznen 3. [lepuonuueckuii 3akon u [lepuoanueckast cucreMa xumuueckux sinemeHToB Jl. . MenneneeBa. CTpoeHre aToMOB. XUMHUECKas CBS3b.

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC pC€aKknuun

[Tepuoanueckuit 3aKOH u
31 [Tepuonuueckas cucreMa 7 Bbubinnoreka LHOK
' XUMHYECKUX dieMeHtoB J[. . https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMudeckast CBSI3b.
3.2 OKUCINUTEILHO- 8 1 bubmmorexa HOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBHBIC PEAKITUU
Hroro 1o pasnen 15 bubmorexa HOK
pasaeiy https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa HOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB IIO 68 4 5
[TPOI'PAMME
9 KJIACC
KomauuectBo yacos
Ne OnexkTpoHHble (LM(POBBIE)
HaumeHnoBanwue pa3fenoB U TeM MPOrpaMMBbl
n/n Beero Kontposbhbie | IIpakTHYECKHE  06Gpa3zoBaTENbHBIE PECYPCHI
paboThI paboThI
Paznen 1. BemiecTBo 1 XUMHUYECKUE peAKIUN
11 [ToBTOpeHue u yriay6ieHne 3HaHUH OCHOBHBIX 5 1 bubnuoreka I[IOK

pas3zaenoB Kypca 8 kiacca

https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41837c
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19 OCHOBHbBIE ~ 3aKOHOMEPHOCTH  XHMHUYECKHX 4 bubnmoreka HOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS IUCCOLIMALIMS. 8 bubanoreka HOK
' XUMHYECKUE PEaKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Paznen 2. Hemeranasl 1 uX coeMHEHUS
51 OO6mas XapaKTEePUCTHKA XUMIIECKHX | bubnmoreka HOK
' anemeHToB VIIA-rpynmsl. ["anorens https://m.edso0.ru/7f41a636
- OO6mas Xa\;/)TzTepHCTHKa . XI/IMI/I‘IeCKI/I).(. . EuGmorexa 10K
: 3JIEMEHTOB -TPYIIIBL. epa u e
Py P https://m.edsoo.ru/7f41a636
COCTMHCHUS
23| snementon Varpyms. Ao, Gomen n | 7 bubmoreca  LIOK
: JIECMCHTOB -IPYIIIHL. T U HX
Py ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
' DTIENEHTO PYHIBL. cPOAL T EPE https://m.edsoo.ru/7f41a636
U UX COCTUHEHUS
Hroro no paszneny 25
Paznen 3. MeTaiuisl ¥ UX COETUHEHUS
bubnmmoreka [HOK
3.1 06 i 4
HHE CBOMCTRA METALIOB https://m.edso0.ru/7f41a636
b K
3.2 Baxwueiimmme MeTamibl U KX COSTUHEHUS 16 nommoTexa 1o

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

20

Paznen 4. Xumus u okpy»karoias cpeza

4.1 BemecTBa u Matepuaibl B )KA3HU YEIOBEKA 3 bubmmorexa HOK
' H p https://m.edso00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmmorexa LOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME 68
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