MYHHIIMIIAJTBHOE OBLIIEOBPA30BATEIBHOE YYPEXK/IEHHUE
BOJIBITEK/TIOYMIIEHCKASI CPE/THSA HIKOJIA AMEHHM B.H. KAIITAHKHHA

e

PACCMOTPEHO COI'JTACOBAHO

Ha 3acenanum [IMO 0, SamecTyzens nupekTopa mo YBP
yuMTeNel eCTeCTBO3HAHMS : /Copoxuna M.A._/
«29 » aBrycra 2023 r.

IMTporokon Ne 1

ot « 28» asrycra 2023 r.

Pykogo, s [IIMO:
% / Hemmnosa JILA./

PABOYAS ITPOT'PAMMA

HaumeHnoranue yyeGHOro npeamera: Xumus

Knacc: 8-9

Yposens 001mero od6pazopaHus: 0cHogHoe 0bwee obpasosanue
Yuurens: Iemposa M.II.

Cpok peanusauun nporpammsl; 2023 -2024_yuebubiit 200

KonuuecTBo yacos no yueOHOMY IuiaHy:
8 kmacc: Bcero 102 uaca B rox; B Heaento 3 yaca, iy

9 knacc: Bcero 66 4acoB B roj; B HEAEMO 2 daca.

Pabouyro mporpammy cocTasmi (a) % /Mletposa Mapus Tletposna /

ToNTHCE pacum(poBKka HOATACH




. IOACHUTEJIBHAS 3AIINCKA

Pabouas nporpaMMa 1o yueOGHOMY IpeaMeTy «XUMUs» COCTaBJIEHA HA OCHOBE CIIEIYIOLIMX HOPMATUBHO-IIPABOBBIX TOKYMEHTOB:
- ®enepanbHOro 3akoHa ot 29.12.12 Ne273-D3 «O06 obpazoBanuu B Poccuiickoit @enepanum».
-OenepanpHoro 3akona Poccuiickoit ®eneparun ot 03.08.18 Ne317-D3 «O BHecenun m3meHeHuit B ctathu 11 m 14 denepanpHoro 3akoHa «O06
obpazoBanuu B Poccuiickoii @enepanum».
- denepanbHOr0 rocyAapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOIO OOLIEro oO0pa3oBaHUs, YTBEPXKAEHHOrOo Ipuka3oM MuUHMCTEpCTBa
obpazoBanus u Hayku Poccuiickoii @enepauun ot 17.12.2010 1. Nel897 «OO0 yrBepkaeHuH (peaepantbHOr0 TOCyAapCTBEHHOTO0 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOro oOmiero oopasosanus» (IIpuka3zel Munucrepcrsa obpa3zoBanus U Hayku Poccuiickoit denepanun 0 BHECEHUU W3MEHEHUH B
OI'OC OOO ot 29.12.2014 1. Ne 1644; ot 31.12.2015 1. Ne 1577).
- OCHOBHOI 00pa30BaTEIHHOM MPOTPaMMbI OCHOBHOTO 00111eT0 00pazoBanus MOY bonbsmexkmounienckoit CII nmenn B.H. Kamrankuna.
- [Iucpma MununcrepcTBa 00pa3oBaHust U HAyKH Y IIbsiHOBCKOW 00aacTu oT 27.08.18 Ne73-1ore-01-05/5381 ucx/ «O BkIrOUeHUH B y4eOHBIC IIaHbI
TEM, CBSI3aHHBIX C OXPAHOM OKPYKAIOLIeH Cpebl M 0OpaIeHneM OTX0JaMI»
- Ilonoxxenust 00 opraHu3zauuu 00pa30BATENLHON JESATENBHOCTH C HCIOJIb30BAHUEM 3JIEKTPOHHOIO OOyueHMs M JUCTaHLMOHHBIX 00pa3oBaTeNIbHbBIX
texHosoruit B MOY bonsmexmountienckoit CII umenu B.H. Kamrankuna (yrBepxxneno npukazom ot 17.03.2020r. Ne563).
YMK:
1) «Xumus» Paboune nporpammsr 8-9 kinaccsl (Xumus. Paboune nporpammer. [Ipeamernas munus yueouukos O.C.I'abpuensna, 1T
OctopoymoBna, C.A. CnaakoBa 8-9 knaccel: mocodue il yuurteneil oomeoodpazoBatenbubix opranuzamnuii / O.C.I'abpuensn, C.A. Craakos —
M.: Tlpoceemenue, 2021 r.)
2) yueonuk «Xumusi» 8 kiaacc O.C.I'abpuensina, N.I.Octpoymosa, C.A.CrnaakoBa M.: [Ipocemienue 2022 r.
3) yuebonuk «Xumus» 9 kinacc O.C.I'abpuensua, N.I.Octpoymosa, C.A.CnankoBa M.: IIpocsemnienne 2023 r.

Hean:

BOCIIUTAaHHE M Pa3BUTHE YYAIIMXCS, BOOPY)KEHHE MX OCHOBAMHM XHMHYECKHX 3HAHMH, HEOOXOAMMBIX /AJs MOBCEAHEBHOM JXKW3HHU, (hopMupOBaHHE

¢dbyHIaMeHTa A JaJIbHEWIIEro COBEpIIEHCTBOBAHUS STUX 3HAHMM, a TakKe CIOCOOCTBOBaTh O€30MacCHOMY IMOBEIECHHIO B OKpY)KAloIEH cpene u

OepeXHOMY OTHOIIEHUIO K HEHl.

3agauu:

® OCBOEHHUE BaKHEHMIINX 3HAHUH 00 OCHOBHBIX MOHATHIX U 3aKOHAX XMMUHU, XUMHUUYECKONH CMBOJIMKE;

® BIJIAQJICHUE YMEHUSMHU HAOJIOJaTh XMMUYECKHUE SIBICHUS, MPOBOJUTh XMMUYECKUN SKCIIEPUMEHT, NMPOU3BOAUTH PAacueThl HA OCHOBE XMMHUYECKHX
(dbopMyI1 BEUIECTB U YPaBHEHUN XUMHUECKUX PEaKLIUi;

® pa3BUTHE II03HABATENIbHBIX HWHTEPECOB W MHTEIUIEKTYAJbHBIX CHOCOOHOCTEHl B Ipolecce MPOBEACHHS XHUMHUYECKOTo HSKCIEePHMEHTa,
CaMOCTOSITENILHOT'O IPUOOPETEHMs 3HAHUIH B COOTBETCTBUM C BO3HUKAIOIIUMHU KU3HEHHBIMHU OTPEOHOCTIMH;

® BOCNHTaHUE OTHOILIEHUS K XMMHH KaK K OTHOMY U3 (DyH/IaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMSI U DJIIEMEHTY 00I[e4eIOBEYeCKON KYJIbTYphI;

® I[pUMEHEHHUE IOJYYCHHBIX 3HAHUU M YMEHHH Juis 0e30MacHOro KCIOJIb30BaHMS BELIECTB M MaTepuajoB B OBITY, CEIbCKOM XO34HCTBE M Ha
MIPOM3BOJICTBE, PEIICHUs MPAKTUYECKUX 3aJlad B IOBCEIHEBHOM XU3HU, MPEAYNPEXKACHUs SBICHUN, HAHOCSIIUX Bpea 30POBBIO 4YeJIOBEKa U
OKpY’KaIoIllee CpeLe.



OTnuuuTebHOH 0COOCHHOCTBIO pabodell MporpamMMBbl SIBIIIETCS M3MEHEHHE KOJIMYEeCTBa YacOB HAa M3YUCHHE pa3fenoB mporpammbl. B 8 kmacce
porpaMMoil  TipeaycMoTpeHo 68 wacoB B roj, mo yueOHomy tuiany MOV bonsmexnrounmenckoit CII nmenu B.H. KamrankuHa Ha y4eOHBII
npeaMet «Xumus» Boiaensercs 102 yaca B rog.

1. ITAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O INPEIMETA

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUU HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA30OBAHUMS
JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yabTaThl OCBOSHUS MPOTPAMMBbI OCHOBHOTO O0IIETO 00pa30BaHuUsI JOCTHTAIOTCS B X0Z€ OOyUeHHsI XMMUU B €TUHCTBE y4eOHOM
U BOCIIUTATEIIBHON JEATEIBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMA POCCUMCKMMH COLIMOKYJIBTYPHBIMHA M J1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU,
IPUHATBIMU B OOLIECTBE IpaBWJIaMM M HOPMaMHU MOBEJIEHHMs M CIIOCOOCTBYIOT IpolleccaM CaMOIIO3HAaHUS, CAaMOPA3BUTUS U COLMAIM3ALUU
oOyyaromuxcs. JIMYHOCTHBIE pe3yJabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCA PYKOBOJCTBOBATHCS CHUCTEMOM IO3UTUBHBIX IIEHHOCTHBIX
OpPHMEHTALMH U pacIIMpeHue OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B 4aCcTH: 1) MaTpUOTUYECKOTO BOCIIUTAHMS: LIEHHOCTHOIO OTHOILEHUS K
OTE€YECTBEHHOMY KYJIbTYPHOMY, HMCTOPHUYECKOMY M HAyYHOMY HACIEIMIO, NOHMMAaHMs 3HAUYEHUS XMMHYECKOM HAayKH B KM3HM COBPEMEHHOIO
o0IIecTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOM HH(pOpMamMeld O TEepPENOBBIX JOCTIKEHHSIX W OTKPBITUSAX MHPOBOH M OTEYECTBEHHOM XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIIECTBa; 2) IPakJlaHCKOI0 BOCIUTAHMUS: MPEACTABICHHUS O COLIMAIbHBIX HOpMax U
MpaBWJIax MEXJINYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKAaTHBHON KOMIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, y4eOHO-NCCIIe10BaTENbCKOM,
TBOPUYECKOH U APYTUX BHJAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JEATENIbHOCTH MPH BHIIOJHEHUH Y4e€OHBIX, T03HABATEIbHBIX
3ajJ1ay, BBIOJHEHUH XMMHUYECKHX HKCIEPUMEHTOB, CO3AaHUU y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHMMAHHUIO M B3aMMOIIOMOILM B Ipoliecce
3TON y4yeOHOM eATeIbHOCTH, TOTOBHOCTH OLICHWBATh CBOE MOBEIEHUE U MOCTYIKHU CBOMX TOBApUILEH ¢ MO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAaHHUS MOCJIEICTBHI MOCTYNKOB; 3) HEHHOCTH HAYYHOTO MO3HAHUS: MUPOBO33PEHUECKHE IMPEJCTABICHUS O BEIIECTBE U XMMUYECKO M
peakuyu, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKH U COCTAaBIIAIOIIME OCHOBY JUIA IIOHMMAHMS CYILIHOCTH Hay4YHON KapTHHBI MUpA,
IpesicTaBiIeHNs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IbI, B3aUMOCBSI35X YEJIOBEKa C MPUPOJHON Cpeaod, O POJIM XMMHMH B MO3HAHUHU 3TUX
3aKOHOMEPHOCTEH; M03HaBaTeIbHbIE MOTHBBI, HAIIPABJIEHHBIE HA MOJIyY€HNE HOBBIX 3HAHUH MO XUMHH, HEOOXOIUMBIE JIIsl OOBSICHEHHS HAOII01aeMbIX
MPOLIECCOB M SIBJICHMM, MMO3HABaTeNbHON, MH(MOPMAIMOHHON W YHUTATEIbCKOM KYJIbTYypbhl, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIbHONW paboOThl ¢
y4eOHBIMHU TE€KCTaMH, CIIPABOYHOM JIUTEPATypOH, TOCTYIHBIMU TEXHHUUECKUMHU CPEJICTBAaMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA; HHTEpEC K 00YUEHHIO U
MIO3HAHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHUIO, POEKTHOW U MCCIIEI0BATENBCKON IEATEIBHOCTH, K OCO3HAHHOMY
BbIOOpY HAIPABIEHHOCTH M YPOBHA 00Yy4eHUs B JanbHeIIeM; 4) GOpMHUPOBAHUS KYIbTYphI 3J10pOBbS: OCO3HAHUE IIEHHOCTU KU3HH, OTBETCTBEHHOIO
OTHOIIEHHS K CBOEMY 370pPOBBIO, YCTAHOBKH Ha 3/10pOBBI 00pa3 >KM3HU, OCO3HAHHE MOCIEICTBUNA M HEMPUSATHE BPEIHBIX MPUBBIUEK (yIOTpeOIeHUs
aJIKOTOJIsl, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTH COOJIOACHUS MpaBUil O€30MacHOCTH MPH OOpalleHMH ¢ XMMUYECKHMHU BEIIECTBAMU B OBITY U
peanbHON KU3HU; 5) TPYJOBOrO BOCHHTAHUS: MHTEPEC K MPAKTUYECKOMY M3Y4YEHHIO Ipodeccuil U Tpyda pa3IMYHOTO POAad, YBaXKEHUE K TPYyAy U



pe3yjibTaTaM prl[OBOfI ACATCIIBHOCTHU, B TOM YHCJIC HA OCHOBC NMPHUMCHCHUSA MMPECAMCTHBIX 3HAHUU TI0 XUMHU, 0CO3HAHHLIHN BI:IGOp HHHHBH[{yaHBHOfI
TPACKTOPUU MPOJOJIKCHHSI 00Pa30BaHMsI C yUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIIEMIHOM TPO(ECCHOHATBHON JESITEIbHOCTH M PAa3BUTUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTH aJalTUPOBAThCS B MPO(GECCHOHAIBHOU cpene; 6)
9KOJIOTMYECKOr0 BOCHUTAHUS: YKOJOTMYECKHU I11€7eCO00pa3HOe OTHOLIEHUE K MPUPOJIe KaK HUCTOUYHUKY >KU3HU Ha 3eMile, OCHOBE €€ CYIIEeCTBOBAHUS,
[IOHMMaHHE LEHHOCTH 3JJ0POBOT0 M 0Oe30MacHOro obpasa >KU3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY U IICHUXUYECKOMY
3/I0pOBbIO, OCO3HAHME LIEHHOCTU COOJIIOJCHUs IpaBUJl OE30IIaCHOIO MOBEAEHUS MpHU paboTe C BELIECTBAMH, a TAKXKE B CUTYaLUSX, YIPOKAOIIUX
3JI0POBBIO U JKU3HU JIIOJIEH; CIOCOOHOCTH NMPUMEHSTh 3HAHMSI, IOJIy4aeMble IIPU U3y4eHUN XUMUM, JJI PEIICHUs 3a/1a4, CBS3aHHBIX C OKpYXKarolen
IPUPOJHOM CpefoH, JUIsl MOBBILEHUS YPOBHS 3KOJOIMUECKOW KYJbTYphl, OCO3HAHUS TJI00aJBbHOIO XapakTepa HKOJOTMYECKUX MpolsieM U myTel ux
pELIeHNs MOCPEICTBOM METOJOB XMMHH, SKOJIOIMYECKOIO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B II03HABATEIBHOW, KOMMYHHMKaTUBHOW H
COLIMAJIBHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe meranpeaMeTHBIX PE3y/lbTAaTOB BBIACISAIOT 3HaYMMble 175 (POPMUPOBAHUS MHUPOBO33PEHUS OOILEHAYYHbIE MOHATHUS (3aKOH, TEOpus,
IPUHLMI, TUIIOTE3a, (PaKT, cucTema, MPOLECcC, IKCIEPUMEHT U JPYroe.), KOTOpble UCHOJIb3YIOTCS B €CTECTBEHHO-HAY4YHBIX YYEOHBIX NpeaMeTax U
MO3BOJISIIOT HAa OCHOBE 3HAHWH M3 3TUX NpeAMETOB (JOPMHUPOBATh MPEICTABICHUE O 1IEIOCTHOW HAy4YHOW KapTHHE MUpA, U YHUBEpCAJIbHbIE yUeOHbIE
neiicTBusl (IMO3HABATENbHbIE, KOMMYHHKATHBHBIC, PETYISATUBHBIC, KOTOpBIE O0ECrednBaOT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY
IUTAHUPOBAHMIO U OCYLECTBICHHUIO YU€OHOH 1A TEIbHOCTH.

Ilosnasamenvhbie yHugepcanvhvie yuednvie Oetcmasus

ba3zoBble Jornyeckue AeMCTBUSA: YMEHUS UCIIOJIb30BATh IPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU OCBOCHUM 3HAHUW: PACKPBIBATH CMBICI XUMUYECKUX
MOHATHI (BBIACNATh UX XapaKTepHbIE MPHU3HAKU, YCTAHABIUBATH B3aUMOCBSI3b C JIPYTHMMH TOHATHUSMH), UCTIOIB30BATh MOHITHS AN OOBSICHEHU S
OTIENbHBIX (DAKTOB U SBIEHUI, BHIOMPATh OCHOBAHUS U KPUTEPUU TS KiIaccu(DUKAIIMN XUMUYECKIX BEIIECTB U XUMHUYECKHUX PEaKIIHii, yCTaHaBITUBATh
MPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMH HM3YyUEHHUs, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIAYKTUBHBIC, JACTYKTHBHBIC, TIO AHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKJIIOUEHUS, YMEHHUE MIPUMEHATh B MPOIIECCE MO3HAHUS MOHSTHS (MPEIMETHBIE U METalPeAMETHBIEC), CAMBOJINYECKHE (3HAKOBBIC)
MOJICJIA, UCTIOJb3yeMbIE B XHMHH, MPEOOPa30BBIBATh MIMPOKO MPUMEHSIEMbIC B XHMHU MOJCIIbHBIC TPEACTABICHUS — XWMHUYECKHH 3HaK (CHMBOJ
JJIeMeHTa), XuMHuueckas (opMysia U ypaBHEHHE XUMUYECKON peaklMi — MPU PEIICHUH y4eOHO-TTO3HABATENBHBIX 3a/1a4, C YUYETOM ITHX MOJIETBHBIX
MPE/ICTABICHUI BBIABISATh U XapaKTePU30BaTh CYIIECTBEHHbBIEC MPU3HAKU H3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XMMHUYECKUX pEeaKIui,
BBISIBJISTH O0IIHME 3aKOHOMEPHOCTH, TPUYUHHO-CIIEICTBEHHBIE CBS3HU U MPOTUBOPEUHS B U3Y4aeMbIX MPOIECCaX U SBICHHUSIX.

ba3oBrble ucciaenoBareabcKkue AeiicTBHUS: YMCHHE HCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAUYCCTBE MHCTPYMCHTA IMMO3HAHUSA, a TAKXKE B KaUCCTBC
OCHOBBI JIsA (bOpMI/IpOBaHI/I}I TUIIOTE3bl IO MPOBCPKE IMPAaBHUIILHOCTH BBICKA3BIBACMBIX CY)K,HCHI/IfI; HpI/IO6pCTeHI/IC OIlbITa TIO IINIAHWUPOBAHMUIO,



OpraHM3alliii W MPOBEICHUI0 YUYEHHYECKHX SKCIIEPUMEHTOB, yMEHHE HAOI0OaTh 3a XOJOM IIPOIEeCcCa, CAMOCTOSTEIHHO IMPOTHO3UPOBATH €r0
pe3ybTar, GopMyJINpOBaTH 0OOOIICHHS U BBIBOBI 110 Pe3yIbTaTaM MPOBEAEHHOTO OIBITA, HCCIEIOBAHMUS, COCTABIIATH OTUET O MPOJEIaHHON padoTe.

PaGora ¢ undopmamnueii: ymeHne BbIOMpATh, aHAIM3HPOBATH M WHTEPIPETHPOBATh WHPOPMAIMIO Pa3IMYHBIX BHIOB W (OPM MPEICTABICHHS,
MOJTy4aeMyI0 M3 pa3HbIX HUCTOYHUKOB (HAYUHOIOMYJIApHAs JIMTEpaTypa XWMHUYECKOTO COJEpKaHMs, CIpaBOYHbIE MOcoOMs, pecypchl MHTepHeTa),
KPUTHYECKH OIICHUBATH MPOTUBOPEUHMBYIO M HEJJOCTOBEPHYIO HHPOPMALIMIO; YMEHUE IPUMEHSATH PAa3IUYHbIE METOABI M 3aIIPOCHI IIPH MOUCKE U 0TOOpe
I/IH(bOpMaI_[I/II/I 1 COOTBCTCTBYIOIIUX NAHHBIX, HGOGXOI[I/IMBIX JJI1 BBIIIOJIHCHU AL y‘-IC6HBIX U IIO3HABATCJIBHBIX 3aJa4 OHpeI[eJIéHHOFO THIIA, an06peTeHI/Ie
OIlbITa B O6HaCTI/I HUCITIOJIB30BaHUA I/IH(i)OpMaLII/IOHHO-KOMMYHI/IKaTI/IBHLIX TeXHOHOFHfI, OBJIaACHUC KyHBTypOfI AKTUBHOI'O HMCIIOJIB30BAaHUSA Pa3JIMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMalbHYIO (OpMy TpeacTaBieHUs WH(OpPMAUMK W HIUIIOCTPUPOBATH pEIIaeMbIe 3aJaud
HECJIOKHBIMU CXEMaMH, JAHarpaMMaMu, APYrUMH (GopMaMu TpapuKd M WX KOMOHMHAIUSIMH, YMEHHE WCIIOJIb30BaTh M aHAIM3HPOBATH B MPOIIECCE
y4eOHOM M HMCCIIEOBATEIBLCKOM JICATEIIbHOCTH WH(GOPMAIMIO O BIMSHUHM TPOMBIIIICHHOCTH, CEJIBCKOTO XO3SHCTBA M TPAHCIIOPTa Ha COCTOSHHE
OKpYyKarolied NpupoaHoil cpenbl. KoMMyHUKATHBHBIC YHHBEpPCAJbHBIC yueOHBbIC JCHCTBUS: YMEHHUE 3allaBaTh BONPOCHI (B XOJe auayiora M (WJn)
JTUCKYCCHH) IO CYIIECTBY OOCYKIaeMOW TeMbI, (OPMYIUPOBATH CBOU MPEAJIOKCHUS OTHOCHTEIHHO BBIOJHCHUS MPEUIOKCHHON 3a/1a4W;
MPUOOPETEHUE OIBITa MPE3CHTAIIMH PE3YJIbTATOB BBITOJHCHUS XHUMHUYECKOTO JKCIEpUMEHTa (J1TabOpaTOpHOro OIbITa, JaOOpaTOpHON pabdOTHI IO
MCCIICIOBAaHUIO CBOWCTB BEIIECTB, YUEOHOTO MPOEKTA); 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMH MO3HABATEIILHOW M HUCCIIEIOBATELCKOM
JESATEILHOCTH MPU PEIICHUU BO3HUKAIOIIUX MTPOOJIEM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COTIACOBAHUS MO3UIINN (00CYKICHHS, OOMEH MHCHHSI MU,
«MO3TOBBI€ IITYPMBI», KOOPAMHALIMSI COBMECTHBIX JIEHCTBUH, ONIpe/Ie]IeHNE KPUTEPUEB 10 OLIEHKE KaUeCTBa BBIIIOJIHEHHOM pabOThI U IpYyTHe);

PeryasiTuBHble yHHBepcajbHble y4eOHbIE JelCTBUA: YMEHHE CAMOCTOSITEIBHO OINPEACNATh IEJIM JAESITeIIbHOCTH, IJIAHUPOBAaTh, OCYIIECTBISATh,
KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIHLHOCTH, BHIOMpaTh Hanbosnee 3(hPeKTUBHBIE CIOCOOBI pelieHUs] y4eOHbIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOSITEIBHO COCTABIIATh WM KOPPEKTUPOBATH MPEATI0KEHHBIA AITOPUTM JIEUCTBUI NP BBIIIOJIHEHUH 33JIaHUN C y4ETOM
MOJIy4eHHUsI HOBBIX 3HAHUHM 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEaKIUIX, OIICHUBATh COOTBETCTBHE MOTYYEHHOTO pe3yibTaTa 3asBICHHON IIeMH,
YMEHHUE UCIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraéMbl€ B YCIOBUH 3aJJaHUM.

I[MPEJAMETHBIE PE3VIJIBTATBI B coctaBe mnpenMeTHBIX pe3y/lbTaTOB IO OCBOEHHUIO O0S3aTEIBHOIO COAEP)KAaHUS, YCTAaHOBJIEHHOTO JaHHOU
benepanbHOl paboyel MpOrpaMMOii, BBIENAIOT: OCBOCHHBIE 00YYAIOLUMMHCS Hay4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBHM, cienndudeckue ams
NpeIMETHOM 00sacTH «XUMHs», BUABI JEATEIBHOCTH MO IMOJYYEHHIO HOBOTO 3HAHHS, €ro MHTEPIpeTaluy, MpeoO0pa3oBaHUIO U MPUMEHEHHIO B
Pa3NUYHBIX YYEOHBIX U HOBBIX CUTYaIIHSX.

K xoHny o0yuyeHusi B 9 kJjiacce npeMeTHbIE pe3ysIbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTpaXKaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:
PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHX IMOHATHI: XMMUYECKHH 3JIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHOH, aHUOH, IIPOCTOE BEILECTBO, CIOXKHOE
BEIIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTETIEHb OKHCICHHS, XUMUYECKasl Peaklins, XMMUYecKas CBs3b, TEMI0BOH 3(h(ekT peakuuu, Mob,
MOJIIPHBIA 00BEM, PacTBOP, IEKTPOJIUTHI, HEAIEKTPOIIUTHL, FTEKTPOIUTHYECKAs JUCCOLUAINS, PEAKIIMK HOHHOTO 0OMEeHa, KaTaln3aTop, XUMHUUYeCKOoe



paBHOBecHe, OOpaTHUMblE W HEOOpaTHMbIE pPEaKLUH, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKIMH, OKUCIHUTENb, BOCCTAHOBHUTEJb, OKHCICHHUE H
BOCCTAaHOBJICHHE, aJUIOTPOMNHUsA, aM(POTEPHOCTh, XUMHUECKasi CBA3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKast), KPUCTALIHUECKAsT PEImIETKA, KOPPO3HS
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMMHYECKOW peakluu, MpeAeiabHO pomycTumas koHueHtpauus I[IJIK BemiecTBa; WIIIOCTpUpPOBATh B3aUMOCBS3b
OCHOBHBIX XMMHYECKHUX MOHATUH U MPUMEHATHITH MOHATUS IIPU ONMCAHUU BEIIECTB U MX MPEBPALLEHUI; UCIIOIb30BaTh XMMUUECKYK0 CUMBOJIUKY IS
cocTaByieHUs] (OpMyJl BEILECTB M ypaBHEHUH XMMHUYECKMX DPEaKLMH; ONpeNeNsTh BAaJEHTHOCTb U CTENEHb OKUCIEHHS XUMHYECKUX 3JIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO0 COCTaBa, MPUHAJICKHOCTh BEILECTB K OINpPENeNEHHOMY KJaccy COEAMHEHHMH 1o (opmyliaMm, BHI XMMHUYECKOH CBS3U
(KoBaJIeHTHasi, MOHHAsl, METAUINYeCKas) B HEOPraHUMYECKUX COCIUHEHHUAX, 3apsi] HOHA IO XUMHUYECKOH (opMmyse, XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEAMHEHHUH, TUIl KPUCTANINYECKOH peIEéTKH KOHKPETHOIO BEIEeCTBa; packpbiBaTh cMbici [lepuoanueckoro 3akona JI.U.
MeHneneeBa U JI€MOHCTPUPOBATh €ro MOHMMAaHHWE: ONMCHIBATh M XapakTepu3oBaTh TabauuHyro (opmy Ilepuoanyeckoil cCHUCTEMBl XMMHYECKHX
AJIEMEHTOB: pa3nyarh MOHITUS «J1aBHas noArpymnna (A-rpynna)» u «mnodounas noarpynmna (b-rpymnmna)y», mManble 1 00JbIIME NEPUObI, COOTHOCUTD
0003HaYeHHS, KOTOPBIE UMEIOTCS B MEPHOANYECKON TAOJIHUIIE, C YNCIOBBIMU XapaKTEPUCTHKAMH CTPOCHUS aTOMOB XMMUYECKHUX JJIEMEHTOB (COCTaB U
3apsa spa, oOlLIee YUCIIO IEKTPOHOB M PACHPEACICHUE UX IO JIEKTPOHHBIM CIIOSIM), OOBICHATH OOLIUE 3aKOHOMEPHOCTU B M3MEHEHUHU CBOWCTB
AJIEMEHTOB M MX COEJIMHEHHWH B MpEJesiaX MaJbIX NePUOJIOB U TJIABHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB; KIACCU(HUIIMPOBATH XUMUYECKUE
3JIEMEHTHI, HEOPraHMUYECKUE BELIECTBA, XUMHUECKUE PEAKIMHU (110 YUCIY U COCTABY YYacCTBYIOLIMX B PEAKLMM BEIIECTB, [0 TEIIOBOMY 3P QeKTy, 1o
M3MEHEHMIO CTENEeHEN OKMCIeHHU XMMUYECKHUX 3JIEMEHTOB); XapaKTepu30BaTh (ONUCHIBAaTh) 001IMe U crenu(ruyecKkre XMMUYECKHE CBOMCTBA IPOCTHIX
U CIOXHBIX BELIECTB, MOATBEP)KIas ONHUCAHUE HPUMEPaMU MOJIEKYJSPHBIX M HOHHBIX YpPaBHEHHUH COOTBETCTBYIOUIMX XHMHUYECKUX pPEaKLUi;
COCTABJISATh YPABHEHUS HJIEKTPOIUTUUECKOM TUCCOIMALNN KUCIIOT, IeJ04Yel U Cosel, OJTHbIE U COKpAIEHHbIE YPABHEHUS peakLuii HOHHOTO OOMEeHa,
YpaBHEHUSI PEAKIMil, MOATBEPXKIAIOLUINX CYIIECTBOBAHME T'€HETUYECKOM CBA3M MEXAY BEIIECTBAMU DPA3JIMYHBIX KJIACCOB; PAaCKPBIBATh CYIIHOCTb
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKIUi OCPEICTBOM COCTABJICHHS 3JIEKTPOHHOIO OajlaHCca 3TUX peaKlMii; IPOrHO3UPOBaTh CBOWCTBA BELIECTB B
3aBUCHUMOCTH OT WX CTPOEHHMS, BO3MOXKHOCTU MPOTEKAHHUS XUMHUYECKHX IMPEBPALIECHUI B PA3JIMYHBIX YCIOBMSX; BBIYUCIATH OTHOCUTEIBHYIO
MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BELIECTB, MACCOBYIO JOJII0 XMMHUYECKOIO 3JIEMEHTa MO (OpMYyJe COCJUHEHHUS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, NMPOBOAUTH PacuéThl MO YPABHEHUIO XMMHUYECKOM peakluu; cOOM0JaTh MpaBuia MOJIb30BAHUS XUMHUYECKOM Mocynoi M J1abopaTopHBIM
00opyZ0BaHUEM, a TaK)Ke MpaBUIia OOPAIIEHNUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSAMHU I10 BBIIIOJIHEHHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB
10 TTOJIYYEHHIO ¥ COOMPaHHUIO ra3000pa3HbIX BEIIECTB (AaMMHAaKa M YTJIEKUCIOTo ra3a); MIPOBOANThH PEaKLIUH, MOATBEP)KIAtOIINEe KaUeCTBEHHbIN cOCTaB
pa3NMYHBIX BEIIECTB: pPAClO3HaBaTh ONBITHBIM MYTEM XJIOpUA-, OpoMUA-, HOAWA-, KapOoHaT-, ¢dochar-, CHUIMKaT-, Cyiab(ar-, THAPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI U HMOHBI M3YyYEHHBIX METa/JIOB, MPHUCYTCTBYIOLIME B BOJHBIX PAacCTBOpaX HEOPraHUYECKUX BEUIECTB; MPHUMEHSTh OCHOBHBIE
oTiepaIyi MbICIUTEIbHON IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE, 000011IeHNe, CUCTEMaTU3alllI0, BBISIBICHHE PUYMHHO-CIIE/ICTBEHHBIX CBSA3EH
— JUIS U3y4eHUs! CBOMCTB BEHIECTB M XMMHUECKUX PEAKIMil, €eCTeCTBEHHOHAYYHbIE METOJIbl TIO3HAHMS — HAOJI0JIEHUE, U3MEPEHHE, MOIETUPOBaHNE,
AKCIIEPUMEHT (peabHbI U MBICTICHHBIN).

1. COAEP’ KAHUE IMPOI'PAMMBI YYEBHOTI'O ITPEJIMETA
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HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHA
HpenMeT XuMHHU. Poap XMMHHU B JKM3HH 4eaoBeka. Tena u BCIIICCTBA. duzndyeckre CBOMCTBA BEIICCTB. ArperaTHoe cocTosiHUE BerlecTB. IloHsATHE O
METOJax IMO3HAaHUA B XMMHUH. XuMUs B cUCTEME HayK. YucTele BCIIECTBA U CMECH. CriocoOBbl pa3aciiCHusa cMeceid.

ATOMBI 1 MOJICKYIJIBI. Xumuaeckue 31eMeHThl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB. HpOCTBIe " CJIOXKHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOC YUYCHHUC.

Xumudaeckas (bOpMYJ'Ia. BanenTHOCT, aTOMOB XMMHYECKHX 3JIEMECHTOB. 3aKOH ITOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTEIbHAs aTOMHas Macca.
OTtHOCHUTENBHAS MOJICKYJIsIpHas Macca. MaccoBas J0JIA XUMHYCCKOT'O 3JIEMEHTA B COCAUMHECHUU.

dusznueckue M XMMHUUYECKHE SBICHUS. XUMUYECKas peakiuss U e NpU3HAKU. 3aKOH COXPAHEHHUsS MacChl BEHIECTB. XHUMUUYECKHE YPaBHEHUS.
Krnaccudukanus XuMHUeCKUX peakiui (COeUHEHHUS, Pa3I0KEeHHs, 3aMEIIEHUs, OOMEHa).

XUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKON IOCY/0H, C MpaBujiaMu paboThl B jJabopatopuu U npuémMamMu oOpalieHus ¢ J1adopaTOpHbIM
000pyZIOBaHUEM; W3YYECHUE WU ONHCaHHE (PU3NYECKUX CBOMCTB 0Opa3OB HEOPTaHMYECKUX BEUIECTB; HaOmroneHue (pusmyeckux (IIaBlieHHE BOCKA,
TasHUE JIbJla, PACTUPAHUE caxapa B CTYNKE, KUIIEHHWE M KOHJEHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHME CBEUYH, IMPOKAIMBAHUE MEIHOM NPOBOJIOKH,
B3aUMOJICHICTBHE MeJa C KHUCJIOTOM) sBJIEHMH, HAOJIIOJEHHWE M ONMCAHUE IPU3HAKOB IMPOTEKAaHUS XMMUYECKUX peakuui (pas3jiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI ¢ XJOpUIOM Oapusi, pasnokeHue rugpokcuna Meau(ll) mpu HarpeBaHHM, B3aUMOIEHCTBUE XKeje3a ¢ pacTBOPOM
comu meau(Il)); mzyuenue crmoco6oB pazneneHuss cMmeceil (C MOMOIIBI0 MarHuTa, (QUIBTPOBaHME, BbIApUBAaHUE, AUCTWILIALMA, Xpomarorpadus),
IIPOBE/ICHUE OYUCTKHU IOBAPEHHOMN COJIM; HAOIIOJEHUE U OIUCAHUE PE3yJbTaTOB IPOBEACHMS OIbITA, MIUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUsI MACCHI;
co3JlaHNe MoJIesIel MOJIEKYI (IIapOCTEePKHEBBIX).

Bakneimme npencTaBuTENIM HEOPraHMUECKUX BEILIECTB

Boznyx — cmech razos. CocraB Bozayxa. Kuciopony — aneMeHT U mpocTtoe BemiecTBo. HaxokaeHue kucimopona B npupope, pusmueckue u
XMUMHYecKHe cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnopoga. CrocoOsl MOMydeHHs KUCIOpoa B 1a00paTOPUU U MPOMBIIIIEHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H — aJJIOTpOnHas MOIUPHUKAIMS KUCIOPOAA.

TemioBoit 53 pekT XMMHUUECKON peakIi, TEPMOXUMUYECKIE YpaBHEHHS, 9K30- U SHAOTEPMUYECKUE peakui. TOIIMBO: Yroib U MeTaH. 3arpsi3HeHne
BO3/yXa, yCHWJIEHUE MapHUKOBOTO 3 deKTa, pa3pyleHrHe 030HOBOTO CJIOSL.

Bomopon — »snemenT u mpocTtoe BemecTBO. HaxoxaeHue Bomopona B mpupoje, (pu3udeckue W XMUMHYECKHE CBOWMCTBA, MPUMEHEHHE, CITOCOOBI
nosy4yeHusl. KHCioTsl 1 Coun.

KonunuecTtBo BemectBa. Monbs. MomnspHas macca. 3akoH ABOTaapo.
Mosipablii 00b€M ra30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHUSIM.



dusnuecKie CBOWCTBA BOAEL Boja Kak pacTBopuTenb. PacTBophl. HachImeHHbIC ¥ HEHACHIIIEHHbIC PACTBOPHL. Pacmeopumocms eeujecms & 6ode.”
MaccoBast 101 BELLIeCTBa B pacTBope. XUMHUUYECKHUE CBOMCTBA Bobl. OCHOBaHUA. Ponb pacTBOpOB B IPUPOJIE U B KU3HHU 4esloBeKa. KpyroBopot Bojbl
B IIpUpO/IE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOJHBIX BO.

Knaccudukanus neopranmdeckux coenuHenuid. Oxcuapl. Knmaccudukanus okcuaoB: coieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U
HecoseoOpasyrone. HomeHkmatypa OKCHIOB (MeXAyHapoaHas W TpuBHaibHas). DHU3MUECKME U XMMHUYECKHE CBOMCTBa OKCcHUIOB. IlomyueHue
OKCH/JIOB.

OcnoBanust. Knaccudukanus ocHoBaHUWil: mENOYM M HEpacTBOpUMBIE OCHOBaHMs. HomeHkiaTypa OCHOBaHWU (MEXAyHapoIHas UM TPUBHAJIbHAS).
DuU3NYECKUE U XMMUYECKUE CBOMCTBA OCHOBAHUU. [lonydyeHre ocCHOBaHHUIA.

Kucnotsl. Knaccudukanus kucinor. HomeHknarypa KuciaoT (MeXAyHapoaHas U TpuBHaibHas). OU3NYECKHE U XUMUYECKUE CBOMCTBA KHUCIOT. Psan
aktuBHOcTH MeTayuioB H. H. bekerosa. [loyuenue kucnor.

Conu. Homenkumarypa comneil (MexayHapoAHasi U TPUBHAIIbHAS ).
du3nyecKre U XMMUYECKUe CBOMCTBa conel. [lonydenue coieil.

I'eneTnyeckas cBs3b MCKAY KiIaCCaMH HEOPTaHUYCCKUX COCJUHECHUM.

XUMHUYECKUH SKCIIEPUMEHT: KaueCTBEHHOE ONpeesICHHE COAEp)KaHUs KHCIopoJa B BO3AyXe; MOJydYeHHE, cOOMpaHue, paclo3HaBaHUE U M3y4YeHHE
CBOWCTB KHCIIOpOJa; HaOII0AEHUE B3aMMOJEHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBHMsS BO3HHUKHOBEHUS M TNpEKpalleHHs TOpeHus (moxkapa);
O3HAKOMJIEHHE ¢ 00pa3llaMi OKCHJOB M ONMCAHUE UX CBOICTB; MoylyueHHe, coOMpaHue, paclo3HaBaHUE U U3y4eHHE CBOICTB BOJOpoOja (rOpeHue);
B3auMoJieiicTBue Bojopona ¢ okcuaoM Mmenu(Il) (Bo3MoXKHO HCMoNIb30BaHME BHIEOMATEpPHATIOB); HaOII0/eHHEe 00pa3IoB BEIIECTB KOJUYECTBOM 1
MOJIb; HUCCIIEZIOBaHHE OCOOEHHOCTEW PAacCTBOPEHHUS BELIECTB C PA3JIUYHOM PacTBOPHMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C ONPENEIEHHOW MacCOBOM
J0JIell pacTBOPEHHOIO BEILECTBA; B3aMMOJEHCTBHE BOJBl C MeTalylaMH (HATpUEM U KajblueM) (BO3MOXKHO HCIOJIb30BaHHE BHIEOMATEpUANIOB);
OIIPEJICJIEHUE PACTBOPOB KHUCIOT M ILIEJIOYEH ¢ MOMOLIbI0 MHIUKATOPOB; MCCIEJOBAHUE OOpa3l0B HEOPraHMYECKHX BELIECTB PA3JIMYHBIX KJIACCOB;
Ha0It0/IeHne U3MEHEHUS! OKPAaCKU MHIMKATOPOB B pAacTBOpAxX KHUCIIOT W LIeslouel; n3ydeHue BzaumojeicTsus okcuna meau(Il) ¢ pacrsopom cepHoii
KHMCJIOTBI, KUCJIOT C METAJUIAMHU, PEAKINI HEUTpalln3aluy; OIy4€HNE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJTHOTO METajula JPYTUM U3 pacTBOpa
COJIM; PELICHNE SKCIIEPUMEHTAIBHBIX 3aa4u 10 TeMe «BakHelne Ki1acchl HEOPraHM4EeCKUX COSTUHEHUI.

HepI/IO,Z[H‘-ICCKI/If/'I 3aKOH U Hepnonnqecxaﬁ CUCTEMAa XMMHUYCCKHUX OJICMCHTOB ﬂ H. Menneneena. CTpOCHI/Ie aTOMOB. XMMHUYECKas CBSA3b.
OKHCIUTETEHO-BOCCTAHOBUTEILHEIE p€aKkuuun




[lepBble MOMBITKU KJIACCH(PHUKAIMNA XUMHUYECKUX 3JIeMEHTOB. [IOHATHE O rpynmax CXOIHBIX JIEMEHTOB (LIETOYHBIC U IIETOYHO3EMEIbHbIE METaJUIbI,
raJlOreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPBIE 00pa3yr0T aM(pOTEepPHbIE OKCUIBI U THIPOKCHUIBI.

Ilepuonnueckuii 3akoH. Ilepumoguueckas cucrema xumudeckux snemeHtoB . M. MenneneeBa. Koporkonepuonnass v JUIMHHONEPHOAHAs (HOPMBI
Ilepnonnueckoit cucreMbl xuMuueckux anemeHToB [[. M. Menneneesa. Ilepuonsl u rpynmnsl. @U3HUECKU CMBICT IOPSAIKOBOIO HOMEPA, HOMEPOB
[IEPUOJA U IPYIIIBbI DJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX aaep. M3otonsl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000J0YeK aTOMOB HEpBbIX 20 XUMHMUYECKUX 3JEMEHTOB
ITepuonnueckoit cucremsl [I. M. MenneneeBa. XapakTepuCTUKa XMMHUYECKOTO JJIEMEHTa 10 €ro nojoxxeHuto B Ilepmoamnueckoir cucreme [l. U.
Menpeneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajnyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO IPYINaM U MEpUOAAM.
3nauenne [lepuoamdeckoro 3akona u lleprognyeckoit CUCTEMbl XUMUYECKUX DJIEMEHTOB JUIsl pa3BUTHs Hayku W npaktuku. J[. . MenneneeB —
Y4EHBIN U IPAKIAHUH.

Xumunueckas cBs3b. KoBaneHTHast (1osisipHasi U HENOJIIpHAsi) CBSI3b. DJIEKTPOOTPULIATEIbHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHas CBS3b.
Crenenp okucienus. OKUCINTENbHO-BOCCTAHOBUTENBHBIE peaknu. IIporieccsl okucienus u BoccTaHoBiIeHU. OKUCIUTENN U BOCCTAHOBUTEIN.

XUMHUYECKUH DKCTIEPUMEHT: M3y4yeHHE OOpaslloB BEIIECTB METAIJIOB U HEMETAJUIOB; B3aMMOJCHCTBHE THAPOKCUAA IMHKA C PacTBOpPaMH KHUCIOT U
mienoyel; MPOBEJEHHE OMBITOB, WIUTFOCTPUPYIONMIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluuid (TOpeHue, peaklud pPas3iokKeHHS,
COCTMHECHMUS).

MexnpeamerHblie CBA3U

Peanmaumf MCKIIPCIMETHBIX CBsI3CH Ipyu U3YUYCHUH XUMHU B 8 Kknacce OCYHICCTBIACTCA 4YCPE3 HCIIOJIB3OBAHHUEC KaK 06HII/IX €CTCCTBCHHO -HAYYHBIX
HOH?[THﬁ, TaK 1 HOHHTI/II\/JI, ABJIAIOINUXCA CUCTEMHBIMU JIJIA OTACJIBHBIX MPEAMCTOB €CTCCTBCHHO-HAYYHOI'O THUKJIA.

OO0mume ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAy4YHBIN (DAKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3, KIacCU(UKAIU, TEPUOTUIHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJICIMPOBAHUE, UBMEPEHUE, MOJIENb, SIBIICHUE.

dusnka: MaTepusi, aTOM, IEKTPOH, TPOTOH, HEUTPOH, NOH, HYKIIUI, H30TOIbI, PAANOAKTUBHOCTh, MOJIEKYIIA, MIEKTPUIECKUI 3apsi, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSTHUE BEIECTBA, Ta3, ((U3NIECKHE BETUYNHBI, €IUHUIIBI H3MEPEHH I, KOCMOC, TUIaHETHI, 3BE3/161, COTHIIE.

buonorus: ¢porocunTes, npixanue, 6uocdepa.



I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbL, OJIE3HbIE HCKOMIAEMbIE, TOIIIUBO, BOAHBIE PECYPCHI.
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BemecTBo 1 XMMHUECKasl peaKus

Ilepuoanueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux siemeHToB . M. MenneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMMYECKHX DJIEMEHTOB IIEPBBIX TPEX IEPHUOAOB, KaJMs, KalbLMsl U HMX COCAMHEHUH B COOTBETCTBUU C IIOJOXKEHUEM JJIEMEHTOB B
Ileproanyeckoi cUCTEME U CTPOCHUEM X aTOMOB.

CTpOCHI/Ie B€OICCTBA: BUJbI XUMHYECKOHN CBSI3U. THIIBI KpUCTAINIIMYCCKUX peH_IéTOK, 3aBUCHUMOCTb CBOMCTB BE€HICCTBA OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ
peI_HéTKI/I Hn BUAa XHUMHYECKOH CBS3H.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB
(MexnyHapoqHass M TpUBHAJIbHAs). XHUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCAM HEOPraHWYECKHX COEJUHEHUH,
TCHETUYECKAs CBA3b HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMAYeCKUX peakluid Mo pa3InyHbIM MPU3HAKAM (IO YUCITY M COCTAaBY YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, IO TEIIOBOMY 3 deKTy,
10 U3MEHEHUIO CTENeHEeH OKHCICHHMS XUMHUYECKUX 3JEMEHTOB, [0 OOpaTMMOCTH, [0 Y4aCTHIO KaTajlu3zaropa). DK30- U 3HJIOTEPMUUYECKHE PEaKIUH,
TEPMOXUMHUYECKUE YPABHEHMUS.

[Tonste o ckopoctn xummuueckod peakiuu. [loHsTue 00 OOpaTUMBIX W HEOOPATUMBIX XUMHUYECKHX peakiusx. [loHATHEe O TOMOTreHHBIX U
reTepOreHHBIX peakuusX. [lonamue o xumuueckom paguogecuu. Paxmopwl, erusOWUe HA CKOPOCMb XUMUYECKOU PeaKyuu U NOJONCEHUE XUMULECKO20
PAasBHOBeCUs.

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE pcaKkuuu, 3J'I€KTp0HHLII>i 0ajaHC OKHCIMTEIBHO-BOCCTAHOBUTEIBHOM pCaKkuu. CocraBicHue ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOT'O Oananca.

Teopm[ SHGKTpOHHTI/I‘IeCKOﬁ JUcCconmranuu. SJ'IGKTPOJ'II/ITI)I N HEOJICKTPOJIUTHI. KaTI/IOHI)I, aHWOHBI. MeXaHu3M aucconranv BCUICCTB C pa3jIMYHBIMU
BUJaaMu XUMHYECKOH cBsA3U. CTEICHb JUCCOLMaIllu. CunbHBIC U cl1a0bIe QJICKTPOJIUTHI.

Peaknun wonHOro OOMEHa. YCJIOBHS MPOTEKAHUs PEAKIIMA MOHHOTO OOMEHa, MOJIHBIE W COKpaII¢HHbIE MOHHBIC ypaBHEHHS peakmuii. CBOMCTBa
KHCIIOT, OCHOBAHUM U COJIEH B CBETE MPEJICTaBICHHUM 00 AJIEKTPOIMTHYECKON Tucconnanuu. KauecTBeHHbIE peakiui Ha UOHBI. [lonamue o 2uoponusze
coneu.



XUMHUYECKUH HKCIIEPUMEHT: 03HAKOMJICHHE ¢ MOACTSAMH KPUCTALIMUECKUX PEIIETOK HEOPIraHWYECKUX BEIIECTB — METAJJIOB U HEMETaJUIOB (Tpadura
U aiMasa), CIIO’KHBIX BEIIECTB (XJIOPHIa HATPHS); MCCIIeI0OBAaHNE 3aBUCIMOCTH CKOPOCTH XUMHUYECKOM peakiiy OT BO3ACUCTBUS pa3IMYHbIX (DaKTOPOB;
HCCJIEIOBAaHUE DBJIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IpOLECCa AMCCOLMALMM KHUCIIOT, Ieao4Yedl U coyied (BO3MOXKHO HCIIOJIB30BAHUE
BUJICOMATEPHAJIOB); MPOBEJCHHUE OIBITOB, WLTIOCTPUPYIOIIUX MPU3HAKH MPOTEKAHUS peakiuii HOHHOro oOMeHa (0Opa3oBaHME OCa/Ka, BBIJCICHHUE
ra3a, oOpa3oBaHHE BOJIbl); OIBITOB, WUIIOCTPUPYIOIIMX MPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUN (FOpPEHUE, PEAKIMU PA3JIOKCHMS,
COEIMHEHUS ); PacliO3HaBaHUE HEOPraHUMYECKHUX BEILECTB € IIOMOIIbI0 KAUECTBEHHBIX PEAKLIUI Ha HOHBI; pellICHHE SIKCIIEPUMEHTAIbHbIX 3a/1a4.

Hemeramier u ux COCAUHECHUA

O6ma;1 XapaKTCPUCTHKA IraJIOTCHOB. Oco0eHHOCTH CTPOCHUA aTOMOB, XapPaKTCPHBIC CTCIICHU OKHCJICHUS. CTpOGHI/Ie n (bHSH‘ICCKI/Ie CBOMCTBaA IMPOCTBIX
BEIIIECTB — TaJIOTEHOB. XHMMHUYECKHE CBOMCTBa Ha IMpuUMEpPE XJIopa (BSaHMOHeﬁCTBHC C MCTalllaMH, HEMCTallllaMU, H_ICJIO‘{EIMI/I). XHOpOBOI{OpOI{.
Consanas KHCJI10Ta, XUMHNYCCKUC CBOﬁCTBa, MOJIy4YCHHEC, NPUMCHCHUC. HeﬁCTBHe XJIOpa H XJIOPOBOJAOpOOaa Ha OpraHU3M YCJIOBCKA. Baxneiinine
XJIOpUAbI 1 UX HAXOXKICHUC B ITPHUPOJC.

O61ua;1 XApaKTCPUCTHKA 3JICMCHTOB VIA-rpynnH. OcobenHocTH CTPOCHUA aTOMOB, XapPaKTCPHBIC CTCIICHH OKHCJICHUA.

Crtpoenue u pu3nYecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AIJIOTPOITHbIE MOAU(PHUKAIIUN KUCIOPOa U cepbl. XMMHUYECKHE CBOMCTBA
cepbl. CepoBosiopoa, CTpoeHHe, (hU3HUeCKUe U XUMHUYeckue cBOMCTBA. OKCHABI Cephbl KaK MPEACTABUTEIN KUCIOTHBIX OKCUIOB. CepHas KUCIOTa,
dbu3znuecKkue U XUMHYECKHe CBOMCTBa (00IIue Kak MpeACTaBUTENs Kiacca KHCIOT W crnenuduueckue). XUMUYECKUE peaklluu, Jie)allue B OCHOBE
MIPOMBIIIIJIEHHOTO crtoco0a mony4yeHus cepHoil kucioTel. [Ipumenenne. Coiu cepHOM KUCIOTHI, KaUeCTBEHHAs peakius Ha cynb(aT-uoH. Haxoxaenue
Cepbl U €€ COCTMHEHHH B MPUPoie. XUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOMEH Cpeibl COSTMHEHUSIMU CePbl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHUE BO3/IyXa U
BOJIOEMOB), CITOCOOBI €0 MIPEI0TBPAIICHUSI.

O61ua;1 XapaKTCPUCTHUKA JICMCHTOB VA'prrIHLI. OcoOeHHOCTH CTPOCHUSA aTOMOB, XapaKTCPHBIC CTCIICHU OKNCJICHUA.

A30T, pacmpocTpaHeHue B MpHUpoJie, (hu3nyeckre U XumMuueckue cBoiicrsa. Kpyropopor a3ora B mpupoje. AMMHaK, ero (pu3nyecKkue 1 XuMHYeCKHUe
CBOHCTBa, MojlyuyeHHe W npuMeHeHue. Coau aMMOHHMA, UX (PU3MYECKHEe M XMMHYECKUE CBOWCTBa, MpUMeHeHHe. KauecTBeHHas peakius Ha HOHBI
aMMOHHMs. A30THasi KUCJIOTa, €€ MojydeHue, GU3ndeckue U XMMHUYECKHe CBOMCTBa (0OIIMe KaK MPEICTaBUTENs Kilacca KUCIOT M CreHU(pUUECKUE).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B KayeCTBE MUHEPAIbHBIX yl100peHui. XUMHUYECKOe 3arpsi3HeHNE OKpPYKalolel Cpeibl COeTUHEHUSIMU
a30Ta (KUCIIOTHBIE TOK/H, 3arpsi3HEHNE BO3/AyXa, TOUBBI U BOJOEMOB).

docdop, amnorponHsie Moaudukamu docdopa, pusudeckre u xumudeckue cpoiicrsa. Okeun docdopa(V) u pochopHas kucnora, Gpusudeckue u
XUMHYECKHE CBOMCTBa, MosrydeHue. Mcmonp3oBanue GpochaToB B KauecTBE MHHEPAIBHBIX YIOOpEHUH.

061_1_[2[51 XapaKTCPUCTHUKA 3JICMCHTOB IVA-PpyTIHBI. OcoOeHHOCTH CTPOCHUSA aTOMOB, XapaKTCPHBIC CTCIICHU OKNCJICHUA.



VYraepon, aluIOTPONHbIE MOAU(HUKAINY, PACIPOCTPAaHEHUE B MpHUpOE, (PU3HMUECKUE M XUMHUYECKUe cBoicTBa. Ancopobuus. KpyroBopor yriepona B
npupoje. OKCHIIBI yriaepoaa, ux GU3n4eckue U XMMHUYECKUE CBOMCTBA, ACHCTBUE HA KHUBBIC OPraHU3MBbI, TIOTYYEHUE U MPUMEHEHHE. DKOJOTHUECKHE
npobaeMbl, CBs3aHHbIE ¢ OKcuaoM yraepona(lV); rumoresa rino0anbHOr0 NOTEIUICHHUS KIIMMATa; MapHUKOBBIA 3PQeKT. YroapHas KUCIOTa U €€ COJH,
ux (u3nYeckne U XMMHUYECKHE CBOICTBa, MONydYeHHWE U npuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-uoHbI. VMcmonb3oBaHue KapOOHATOB B
OBITY, MEMLIMHE, IPOMBILIUIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

HepBOHa‘-IaJIBHBIe MIOHSATHS 00 OpPraHn4YCCKUX BCIICCTBAX KaK O COCAMHCHUAX YyIrjiepoaa (MeTaH, 9TaH, 3TWJICH, AlICTHUJICH, 3TAHOJI, TJIMICPHUH, YKCYCHAd
KI/ICJIOTa). Hx cocmas u xumuuecxoe cmpoeHue. [TousiTie 0 OMOJOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJIKaX, yrjiieBoaax — H HUX POJIM B JKXU3HU
YCJIO0BCKa. Mamepuaﬂbﬂoe eouHCmeo Op2aHU4YeCKUxX U Heop2caHu4ecKux coeoureruu.

Kpemnnii, ero ¢puszndeckue 1 XUuMUYECKHUE CBOMCTBA, MOTydeHue U npumenenue. CoequHenus KpeMaus B pupoje. O01mme npeactaBieHus 00 okcue
kpemaus(IV) u kpemHueBoit kuciore. CHIMKATBl, MX HCIOJIB30BaHUE B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH. BaowcHetiwue cmpoumenbHble
Mamepuanvl: Kepamuka, Cmekio, yemeHm, Oemon, oicerezobemon. Ilpobremvl 0e30nacHo2o UCNONBL308AHUS CMPOUMENbHBIX MAmepuaios 8
NOBCEOHEBHOU HCUZHUL.

XUMHUYECKUH HKCIIEPUMEHT: M3ydeHHE 00pa3loB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJSHOW KHCJIOTHI; MPOBEJACHUE KAUYECTBEHHBIX PEaKUUi Ha
XJIOpPU/I-MOHBI U HAONI0/IEHHE MPU3HAKOB MX MPOTEKAHUS; OIBIThI, OTpaXkaroliue (pU3NUYecKue U XMMUYECKHE CBOWCTBA raJIOT€HOB U MX COEAMHEHHH
(BO3MOXXHO HCIOJIb30BAaHUE BUEOMATEPHATIOB); O3HAKOMJIEHHE C OOpa3llaMu XJIOPUIOB (raJlOTEHHUJIOB); O3HAKOMIIEHHE C oOpa3laMu cepbl U eé
COEIMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPHAJIOB); HAOJIOJEHHUE Mpoliecca OOYIIIMBaHUS caxapa MOoJ JeHCTBHEM KOHIEHTPHUPOBAHHON
CepHOM KHUCIIOTHI; M3yYEHHE XUMHYECKUX CBOMCTB pPa30aBIEHHOM CEpHOM KHUCIOTHI, NMPOBEJCHHE KAYeCTBEHHOM peakIuu Ha Ccylb(aT-uOH U
HaOJto/IeHne pU3HaKa e€ MpOoTeKaHUs; 0O3HAKOMIIeHHE ¢ (M3MYECKUMHU CBOICTBaMM a30Ta, (hochopa U UX COSAMHEHUN (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMaTepHalioB), oOpa3laMu a30THBIX U (GocOpHBIX yH0OpeHui; mojaydyeHue, coOuMpaHHe, PACIIO3HABaHWE M M3y4YEHHE CBOMCTB aMMMAKa;
MPOBE/ICHNE KaYeCTBEHHBIX PEaKInii HAa NOH aMMOHUS M (hocaT-uoH U M3ydeHre MPU3HAKOB MX MPOTEKaHMs, B3aNMOACHCTBIE KOHIIEHTPUPOBAHHON
a30THOM KHCIIOTBI C Mebl0 (BO3MOXKHO MCIIOJIb30BaHHE BMJCOMATEPHANIOB); M3Y4EHUE MOJENeH KPHCTANIMYECKUX PEIIETOK anmasa, rpagura,
¢byiepeHa; 03HaKOMIJIEHHE C MPOLECCOM aJCcOpPOLUN pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NPOTHBOrasa; MOIydeHHeE,
cobupaHue, pacro3HaBaHUE U U3y4EHHE CBOMCTB YIJIEKUCIIOTO ra3a; MPOBEJCHNE KaueCTBEHHBIX PeakIMii Ha KapOOHAT- U CHIIMKAT-UOHBI U U3Yy4YeHUE
NPU3HAKOB MX TPOTEKAHUS; O3HAKOMIIEHHE C TMPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH; pPELIeHHE 53KCIEePHUMEHTAIBHBIX 3a/Jady [0 TeMe
«BaxHeiie HeMeTaTbl U UX COSAMHEHUS.

MeTaimisl 1 UX COCIMHCHUA

OOm1ast XapakTepUCTUKAa XUMHUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX MOJ0keHus B [lepuonuueckoil cucremMe XMMUYECKUX 3J1eMEHTOB /]
N. MenneneeBa u ctpoeHust atoMmoB. CTpoeHre MeTaiioB. MeTayuinyeckasl CBsI3b M MeTaJlIndyeckasi KpUCTaJUTMuecKas peniéTka. JNeKTPOXUMUY €CKHUM
psaa HanpsbkeHud MertamioB. du3nueckre M XMMHMUYECKHe cBoHcTBa MeraiioB. OOmue crnocoObl mosydyeHusi MeramioB. [loHstne o koppos3un



METaJUIOB, OCHOBHBIE CIIOCOOBI 3alIMThl MX OT Koppo3uu. CmiaBbl (CTajb, YyryH, AIOPATIOMHUHUH, OpOH3a) M MX NpPUMEHEHHE B OBITY H
IIPOMBIILIIICHHOCTH.

[Ilenounbie Metamel: nonoxkenue B Ilepronndeckoit cucreme xuMmuueckux siaeMeHToB . M. MenzeneeBa; cTpo€HHE MX aTOMOB; HaXOXKJECHHUE B
npupoje. Pu3nueckue 1 XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIIBI U TUAPOKCHUIBI HATpUsl U Kanus. [IpumMeHeHue menouHbIx
METAJUIOB U UX COETUHEHUH.

[Iles0uHO3eMENBHBIE METAIBI MAarHUW M KablU: TTo0keHue B [lepuoandeckoit cuctemMe xumuueckux sneMeHToB . V1. MeHneneeBa; cTpoeHue ux
aTOMOB; HaxOXJeHue B npupojie. Puznueckue U XMMUYECKUE CBOMCTBA MAarHus W Kajblus. Baxueine coequHeHus Kaiblus (OKCUM, TUIPOKCH]I,
coin). KEcTkocTh BOJbI U CLIOCOOBI €€ YCTpaHEHUS!.

AJIOMUHHH: TOJ0XKECHUE B HepHOHquCKOﬁ CHUCTEMC XHUMHWYCCKHUX JJICMCHTOB ZI n. MeH,Z[CJIeCBa; CTPOCHUEC aTOMa, HaXOXACHUC B IIPHPOIC.
®Ou3nyecKue U XMMHUICCKIE CBOMCTBA aJTIOMUHUSL. AM(bOTepHI)Ie CBOMCTBaA OKCHaa U THAPOKCH A AJIFOMUHUAA.

XKeneso: nonoxenue B [leproanueckoit cucteme xumuueckux snemenToB Jl. . MenzaeneeBa; ctpoeHre aTomMa; HaxoxJIeHue B npupojae. dusznueckue
Y XMMUYECKHE CBOMCTBRA xkene3a. Okcunapl, rusipokcuasl u conu xenesa(ll) u xenesa(lll), ux cocras, cBOMCTBA U MOJyUYECHHE.

XUMUYECKUH 3KCIEPUMEHT: O3HAKOMIIEHHE C 00pa3lamMM METaJUIOB M CIUIaBOB, MX (U3MYECKUMHU CBOWCTBAMM; W3Y4YEHHUE PEe3yJbTaTOB KOPPO3UU
METaUIOB (BO3MOXHO HCIOJb30BaHUE BHJIEOMATEpHaliOB), OCOOCHHOCTEH B3aMMOJEHCTBHMS OKCHJA KalblMig M HAaTpUs C BOJOW (BO3MOXKHO
UCIOJIb30BAaHUE BUIEOMATEPUANIOB); MCCIEIOBAHNE CBOWCTB KECTKOM BOJBI; MPOLECCA TOPEHUs XKelle3a B KHUCIOPOAE (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); TPU3HAKOB MPOTCKAHUS KAYECTBCHHBIX PEAKIMii HAa MOHBI (MarHus, KaJubls, adroMuHUs, nuHKa, skenesza(ll) u xemesa(Ill),
meau(Il)); naOnromeHne u omMcaHue TMPOLIECCOB OKpAIllMBaHUS IUIAMEHM HOHAMHU HATpHsl, Kalus U Kalblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); HCCIIEA0BaHNE aM(pOTEPHBIX CBOMCTB THAPOKCUAA ATFOMUHUS U THJIPOKCH]IA IIMHKA; PEILIEHNE SKCIIEpUMEHTANIbHBIX 3a/1a4 110 TeEME
«BakHelime MeTauibl U UX COSIUHEHMSI.

XUMHS ¥ OKpYyKaromasi cpea

HoBble mMarepuasibl U TEXHOJOTMH. BelecTBa M Marepualibl B TOBCEIHEBHOM XM3HU 4YeOBeKa. XHMMHUS M 30pPOBbe. be3omacHoe HCIONb30BaHUE
BEIECTB M XMMHYECKUX peakuuil B ObITy. [lepBas mOMOIIb NPU XMMHUYECKHX OXKOTaX M OTpaBieHUsAX. OCHOBBI 3KOJOTHYECKOH T'PaMOTHOCTH.
XuMHYecKoe 3arpsi3HeHHEe OKpYXKalolIel cpenbl (peaenbHas qomycTiuMasi Konentpamus seniects — [1/1K). Poib XuMum B pelieHu# 9KOJIOTHYECKUX
npooem.

[TpupoHbIe HCTOYHHUKH YTIEBOAOPOAOB (YTroJib, IPUPOAHBIH ra3, HeTh), MPOIYKTHI UX NMEepepaboTKH, X POJb B OBITY M IPOMBILIUIEHHOCTH.

XUMUYECKUH 3KCIIEPUMEHT: U3y4yeHUe 00pa3li0B MaTEpHUaIOB (CTEKIIO0, CIUIaBbl METAJUIOB, IOJUMEPHbIE MaTEPHAIIBI).



MexnpenMeTHbIE CBSI3U

Peanmaum{ MCKIPCIMETHBIX CBsI3eH npu U3YyUYCHUH XUMHU B 9 knacce OCYHICCTBIIACTCA 4YCPE3 HCIIOJIb30OBAHHUC KaK O6H_II/IX CCTCCTBCHHO -HAYYHBIX
HOHHTHﬁ, TakK 1 HOHHTHﬁ, ABJIIIOINUXCA CUCTEMHBIMU JIA OTACIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O IHUKJIA.

OOmure ecTeCTBeHHO-HAYYHbBIC TIOHSTHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIN3, CHHTE3, KIACCU(PUKAIINS, IEPUOANIHOCTD, HAOIIIOICHNUE,
IKCIIEPUMEHT, MOJICTTHPOBAHHE, U3MEPEHUE, MOJICITh, SIBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHSI, MATCPUAITEI.

®usuka: mMaTepus, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PaJIHOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKUN 3apsjl, MPOBOJIHUKH,
MOJIYIIPOBOTHUKH, JTUAJICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE BEIIeCTBA, Ta3, PAacTBOP, PacTBOPUMOCTb,
KpUCTAJTNYECKAs PEIIETKA, CIUIaBbl, PU3NICCKUE BEIIMYMHBI, CIMHUIIBI H3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3161, COITHIIE.

Buonorus: porocunTes, npixanue, Ouochepa, IKOCUcCTeMa, MUHEPAIbHbIE YI0OPEHNUs, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEPaAJIbl, TOPHBIE TTOPO/IbI, OJIE3HbIE HCKOMIAEMbIe, TOILITUBO, BOAHBIE PECYPCHI.

Oxpana okpy:kamoieii cpeabl U o0panieHneM 0TX0AAMHU

Bnusiaue 3arpsi3HEHUI OKpy)Karomied cpelpl OBITOBHIMH OTXOJAMH Ha XHBOTHBIA PAaCTHTEIBHBI MHPBI M YelOBEKa, CHOCOOOB YTHIIM3AIUH U
nepepaboTKU OBITOBBIX OTXOJIOB, B TOM UMCJI€ BTOPUYHOMN, 3HAUECHHUSI BTOPHUYHOM MepepaboTKU AJsi COXpaHEHUs MMPUPOJAHBIX PECYPCOB U COXPAaHEHUS
YUCTOTHl MPUPOJHOU CPEMbl, a TaKKe CUCTEeMbl MEPOINPHUSATUH, HANpaBICHHBIX Ha BOBIEYECHHWE HACEJCHHs B IMPOILIECCH BTOPUYHON IMepepadOoTKU
OTXOJIOB M OEPEKHOTO OTHOIIEHUS K pecypcam.

IV.TEMATUYECKOE IINIAHUPOBAHUE C YKA3SAHUEM KOJIMYECTBA YACOB,
OTBOJUMBIX HA OCBOEHUE KAXKJIOW TEMBI

Ne Tema Konu4yecTBo yacoB DopMbI KOHTPOJIS
n/n Bcero Teopust IIpakTuKa
1. ITepBoHaYaIbHBIE XUMUYECKHE TOHSATHUS 25 23 2 K.P. Nel
2. Baxneilmue npeacraBurenu 37 33 4 K.P. Ne2,3
HEOPraHMYECKUX BEILECTB
3. [Tepuoanueckuii 3akoH u [lepuonnyeckas 25 25 - K.P. Ned4

cucreMa xumuueckux snemenTos 1. U.
MenneneeBa. CTpoeHHE aTOMOB.
Xumuueckasi cBsizb. OKUCIUTENIBHO-
BOCCTAHOBUTCIIBHBIC PCAKIIUU




4. [TorTOpenue. Peseps. 8+7 15 - Wrorosas KP
Uroro: 102 96 6 S
9 kmacc
Ne Tema KoJsnyecTBO 4acon @DopMbI KOHTPOJIS
n/n Bcero Teopus ITpakTuKa
1. O00011IeHrEe 3HaHMI TI0 Kypey 8 Kiacca. 6 6 - BxonHas KoHTpoOJIbHAS
XUMUYECKHE PeaKIIiu paboTta
2. XHUMHYECKHE PeaKIH B pacTBOPax 10 9 1 KonrtponbHas pabora Nel
3. HemeTtanisl 1 UX coeiMHEHUS 25 21 4 Kontposbubie paboTst No
2,3
4. MeTamisl ¥ BX COeAMHEHUS 17 15 2 KonTponbaas pabora Ne4
5. XuMHs ¥ OKpy>Karolas cpeaa 2 2 -
6. O06001IeHne 3HaHMIA TT0 KypPCYy XUMUH OCHOBHOM 6 6 - HroroBast KOHTpOIBbHAS
mkousl. [Toaroroska k OI'D. pabota
Hroro: 66 59 7




