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[losscHuTENBHAS 3alIMCKA K pa60qeﬁ nporpamMme 1o XuMHuu.

PaGouass mporpamMma mo XuMuHM Uig oOydarommxcs 8 KIJIAcCOB COCTaBlieHa Ha OCHOBe TpeboBaHUN K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOB-HOTO OOIIEro 00pa3oBaHMs, MpPEACTaBICHHBIX B DelepatbHOM rO-CyAapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTe
OCHOBHOTO 0011ero o6pa3zoBaHusi, ¢ Y4€TOM pacHpeleNi€HHBIX [0 KJlaccaM I[POBEpSEeMBbIX TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS W HJIEMEHTOB COJEPXKAHMA, MPEICTABICHHBIX B YHHUBEPCATHHOM KOIM(UKATOPE I10
XUMHH, a Takke Ha ocHoBe [IpumepHOI mporpaMMbl BOCIHMTaHHSA OOYYAIOIIMXCS MPU IMOJYYEHHH OCHOBHOTO OOIIEro oOpa3oBaHUA U C y4ETOM
Konnenuuu npenogaBanusi ydeOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX opranusanusx Poccuiickoit @enepanuu, peaqu3ylOIUX OCHOBHBIE
obmeoOpaszoBatenbHbIe Tporpammel (yTB. Pemennem Komnernn Munnpocsenienus Poccuu, mporokon ot 03.12.2019 N I1K-4BH).

Hannas paboyass mporpamma mo Kypcy «Xummwmsi, 8-9 kiacc» paspaboTaHa B TIOJHOM COOTBETCTBHHM C aBTOPCKOW MPOrpaMMOM ISt
obmeobpazoBatenbHbix yupexaenuii ['abpuensa O.C., OctpoymoB WN.I'., CmagkoB C.A., coorBerctByromei denepanpbHomy [‘ocymapcTBeHHOMY
cTaHgapTy obmiero odpa3oBaHus U AoNylIeHHOW MuHHCTEpCcTBOM 00pa3oBanus U Hayku Poccuiickoii @enepanuu (Ilpeamernas muaus yueonukos O. C.
I"abpuensina, U. I'. OctpoymoBa, C. A. Cnankosa. 8-9 kiaccel : yue0. mocobue i1 obeo0pazosar. opranuzauuid / O. C. 'abpuensn, C. A. Cnagkos. -
3-e 3. - M. : [Ipoceemenue, 2021.)

PaGouass mporpamma mo XumuM Ajig oOydaroumuxcs 8§ KIAcCOB COCTaBlieHa Ha OCHOBe TpeOoBaHM K pe3ylbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 001Iero oOpa3oBaHus, HpeAcTaBiIeHHBIX B (DeaepanbHOM TOCYAapCTBEHHOM OOpa3oBaTEIBbHOM CTaHAAPTE
OCHOBHOTO 001ero o6pa3zoBaHusi, ¢ Y4€TOM pacnpefeN€HHBIX [0 KJaccaM IPOBEPsSEeMBIX TpeOOBaHUWN K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
00pa3oBaTeNbHON MPOrpaMMBl OCHOBHOTO OOMIET0 0Opa3oBaHMs W AJIEMEHTOB COJIEPYKAHMS, MPEICTABICHHBIX B YHHBEPCATHHOM KOAM(DUKATOpE IO
XUMUH, a TAK’KE HA OCHOBE

[TpumepHO#l porpaMMBbl BOCTIUTAHHS OOYYAIOMIMXCS TPU TOJTYYEHUH OCHOBHOTO 00IIero oOpa3zoBanus v ¢ yuérom KoHnenmmu mpernomaBaHus
yuyeObHOoro mnpenMera «XuMHS» B 00pa3zoBaTelbHbIX oOpraHuzaunusx Poccuiickoit ®enepanuu, peaqu3ylolMX OCHOBHBIE 001e00pa3oBaTeNbHbIE
nporpammel (y1B. Pemennem Komnernn Munnpocsemenust Poccun, mporokon ot 03.12.2019 N I1K-4BH).

WNudopmanus o KoIMYecTBE y4yeOHBIX HacOB: CCOTJIACHO (pellepalbHOI0 roCyAapCTBEHHOTO 00pa3oBaTENIbHOTO CTaHAapTa OCHOBHOI'O OOILEro

0

0 [IporpamMma oOecrmedrBaeT OOS3aTENbHBII MHHMMYM TOATOTOBKM YyYalllUXCsl MO XHMHH, OMpeAeNsieMblii 00pa3oBaTeNbHBIM CTaHAAPTOM,

POOTBETCTBYET OOIIEMY YPOBHIO Pa3BUTHS ¥ MTOJTOTOBKH YYAITUXCs JAHHOTO BO3PACTa.

a Cpoxk peanu3zainuu pabodeil mporpaMMsl - Ba roJa. Y poBeHb 00ydeHHs — 00111e00pa30BaTeIbHBIN.

Takum oOpazom:

0 KonnuecTBo yueOHBIX KonnuecTBo yacoB B KoHTponbHBIX paboT, BKITIOYAs
KommuecTBO 9acoB B roj

B HEJEb HEJIEITI0 WUTOTOBYIO KOHTPOJBHYIO padoTy

a&Xumus 8 kimacc 35 2 70 3

Kumus 9 knace 35 2 70 4

MBcero 3a Kypc 70 4 140 7

o

I/I3yquHe XHMUHU B § KI1acce HaIlpaBJICHO Ha JOCTUKCHUC O6y‘~IaIOH_[I/IMI/IC$I JINYHOCTHBIX, MCTAIIPECAMCETHBIX U IPCAMCETHBIX PE3YJIbTATOB OCBOCHUSA

FaeOHOrO MpeameTa.
a

s



JIuunocmmuuie pezyromamot

JInuHOCTHBIE Pe3yIbTAaThl OCBOCHUS MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs TOCTUTAIOTCS B X0/1€ 0OyUeHHsI XUMUU B €MHCTBE YUeOHOH U
BOCIIMTATEIbHON JeATeNbHOCTH OpraHusalnuu B COOTBETCTBUU C TPAaJULMOHHBIMM POCCHUMCKUMHM COLUOKYJIBTYPHBIMH M JIyXOBHO-HPaBCTBEHHBIMHU
[IEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH MOBEICHHUS M CIOCOOCTBYIOT MPOLIECCaM CaMONO3HAHUS, CAMOPA3BUTHS M COLMAIN3ALUT
oOyuaromuxcst. JINUHOCTHBIE pe3yIbTaThl OTPAKAIOT CPOPMUPOBAHHOCTh, B TOM YHCIIE B YACTH:

v Ilampuomuueckozo éocnumanus

1) LHEHHOCTHOrO OTHOILEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAaydyHOMY HACJEIUIO, NOHMMaHMs 3HAUCHHs] XUMHUYECKOM
HayKd B JKU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW MH(OpPMALUEH O MEPeOBbIX JOCTUKECHUSAX U OTKPHITHAX MHUPOBOH H
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHbIX 3HaHUSAX 00 YCTpoicTBE MHpa U OOIIECTBA;

v I'padxcoanckozo éocnumanusi

2) mpencTaBleHHMs O COLMAIbHBIX HOPMax M IPaBUIIaX MEXKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE, KOMMYHHKAaTHMBHON KOMIIETEHTHOCTH B
OOLIECTBEHHO II0JIE3HOHM, Y4eOHO-MCCIIEN0BaTENbCKOM, TBOPUECKOM M JIPYrMX BHJAX JEATEIbHOCTH; T'OTOBHOCTHM K pPa3HO-00pa3HONl COBMECTHOM
NeSITeIbHOCTH TPU BBINOJIHEHUM Y4YeOHBIX, MO3HABATENbHBIX 3a/a4, BBINOJHEHMH XUMHMUYECKHUX SKCIIEPUMEHTOB, CO3/aHUM Y4YEOHBIX IPOEKTOB,
CTpEeMJICHHUS] K B3aMMOMOHMMAHHMIO ¥ B3aWMOIIOMOIIY B TPOIECCe ITON y4eOHOH AEATENbHOCTH; TOTOBHOCTH OLIEHHBATH CBOE MOBEJCHHE U TOCTYIIKH
CBOMX TOBApUUIEH € MO3ULMM HPABCTBEHHBIX U IIPAaBOBBIX HOPM C YYETOM OCO3HAHMS IOCIIEICTBUI IIOCTYIIKOB;

v Llennocmu nayuno2o nosHanus

3) MHPOBO33PEHYECKUX IPEJICTABICHUI O BEIECTBE U XMMHUYECKOW PEaKLMH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKu U
COCTaBJISIIOLIMX OCHOBY JJIsi IIOHUMaHHUS CYIIHOCTH HAY4YHOM KapTUHBI MHpA; MPEACTAaBIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOJIBI,
B3aMMOCBSA35X YEJIOBEKA C IIPUPOJHON CPENlOi, O POJIM XMMHHU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

4) nmo3HaBaTeNbHBIX MOTUBOB, HAIIPABJICHHBIX HA MIOJyYE€HUE HOBBIX 3HAHUM 110 XUMHUHU, HEOOXOAUMBIX JIJIs1 OOBSICHEHUS Ha0JII0/1aeMbIX ITPOLIECCOB
U SIBJICHUI;

5) no3HaBaTeNbHOM, NHPOPMAIITMOHHON M YUTATEIbCKOM KYJIbTYPHI, B TOM UHCJIE HAaBBIKOB CAMOCTOATEIbHOW PabOThHl ¢ Y4eOHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMU CPeJICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHHA;

6) uHTEpEeca K OOYUCHHUIO U MMO3HAHUIO, TF0003HATETFHOCTH, TOTOBHOCTH M CITOCOOHOCTH K CaMO0Opa30BaHUIO, MPOEKTHON M MCCIIEI0BATEIbCKO U
NesITeIbHOCTH, K 0OCO3HAaHHOMY BBIOOPY HAlpaBJIEHHOCTH U YPOBHS O0yUYeHMs B JajbHEHIIEM;

v Dopmuposanus Ky1bmypsl 300P08bs

7) OCO3HaHMS IEHHOCTU >XM3HM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 30pPOBbIO, YCTAHOBKHM Ha 3J0pOBBIH 00pa3 KHU3HH, OCO3HAHMS
MOCJIEACTBUM U HENPUATHS BPEIHBIX MPUBBbIUEK (YIOTPEOIEHUS aJIKOroJisl, HAPKOTHUKOB, KYPEHHUsI), HEOOXOAUMOCTH COOJIOJCHUS MpaBuil O€30MaCHOCTH
npy OOpaIIeHNH C XMMUYECKMMHU BEIIECTBAMU B OBITY M pealibHON KU3HU;

v Tpyoosozco eocnumanus

8) nHTepeca K MPaKTUYECKOMY M3YyYeHHIO Mpodeccuil U Tpyla pa3iuyHOro poja, yBaKEHUE K TPYIy M pe3yibTaTaM TPYAOBOH AESITeNbHOCTH, B
TOM YHCJI€ HA OCHOBE MPUMEHEHHUS NMPEIMETHBIX 3HAaHUM MO0 XMMHH, OCO3HAaHHOTO BhIOOpA MHIUBUAYATbHONW TPAEKTOPUU MPOAOIKEHHS 00pa3oBaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPeOHOCTEH; ycnemHoi npodeccuoHanbHOM AeATeNbHOCTU U
pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh a1allITUPOBAThCS B MpodeccroHallbHOI cpeie;

v IKON02UUECKO20 80CNUMAHUS



9) sKonOruyYecKu 1esecoo0pasHOro OTHOLIEHUS K MPUPOJE KaK UCTOUHUKY >KM3HM Ha 3eMJjie, OCHOBE €€ CyIECTBOBAHHUS, IOHUMAHUS LIEHHOCTH
3I0pPOBOTO M 0€301MacHOro 00pasa KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXHUYECKOMY 3/10pPOBBIO, OCO3HAHUS LIEHHOCTH
co0uIroIeHHsI ITpaBui1 0€30MaCHOTO MOBEICHHS ITPU paboTe C BELIECTBAMU, a TAK)KE B CUTYALUAX, YTPOXKAIOLUIUX 310POBBIO U XKU3HHU JHO/IEH;

10) cnocoGHOCTH MPUMEHSATH 3HAHUS, TOJTyYaeMble TIPU U3YYEHUU XMUMHH, JUI PELICHUs 3a/1a4, CBSI3aHHBIX C OKpY’KaloIIel MPUPOIHON Cpeoi,
HIOBBIIIEHUS] YPOBHSI HKOJOTMYECKOM KyJbTYpbl, OCO3HAHUS INIOOAIBHOIO XapakTepa 3KOJIOIMYECKHX MpoOiieM M IMyTed UX pelleHHs MOCPeICTBOM
METOJI0B XUMUU;

11) 5K0JIOrM4ECKOro MBIIUIEHUS, YMEHHUS PYKOBOJCTBOBATHCSI UM B II03HABATEIbHON, KOMMYHUKATUBHON U COLIMATIBHOM MPaKTHKE.
Memanpeomemmnule pe3yiomamol

B cocraBe meranpeIMETHBIX pe3yJabTaTOB BBIACISAIOT 3HaYMMBbIE A (POPMUPOBAHUS MUPOBO33PEHMs OOIIEHAY4YHbIE MOHATUS (3aKOH, TEOPHS,
NPUHIMI, THIIOTe3a, PaKT, CUCTEMa, IPOIIECC, IKCIEPUMEHT U p.), KOTOPBIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETaX M IMO3BOJISIOT
Ha OCHOBE 3HAaHUM M3 3THX NpPeIMETOB (OPMHPOBATH NPEACTABICHHUE O LEJIOCTHOM HayyHOM KapTHMHE MHUpA, M YHHBEpCalbHble ydeOHbIe IeHCTBUSA
(mo3HaBaTeIbHBIE, KOMMYHHKATUBHBIC, PETYIATUBHBIC), KOTOpbIe 00ecreynBarOT (JOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIBHOMY IIAHWPOBAHUIO U
OCYILECTBIICHUIO Y4€OHOH 1eATEIIbHOCTH.

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHHS 00pa30BaTEIbHON MPOTPaMMBI 10 XMMUHU OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMH TO3HABATEILHBIMU
NeMCTBUSAMU, B TOM YHCIIE:

v baszosvimu nocuueckumu oelicmsusmu

1) yMeHueM HCIob30BaTh NPUEMBI JTOIMUYECKOIO MBIIUIEHUS IPU OCBOGHUM 3HAHUN: PACKPBIBATH CMBICI XUMHUUYECKUX MOHATHH (BBIICNATH UX
XapaKTepHbIC MPU3HAKH, YCTAHABINBATH B3aUMO-CBS3b C IPYTUMHU TOHSATHSIMH), UCIIOJIb30BaTh MOHSATHS U151 OOBSICHEHHSI OTACTBHBIX (DAKTOB U SIBIICHUIA;
BbIOMPATh OCHOBAHMS U KPUTEPUM AJIS KJIACCU(PUKALUN XMMHUYECKUX BELIECTB M XMMUYECKUX PEAKIMHA; YCTaHABIMBATh IPUYUHHO-CIIEICTBEHHbIE CBA3U
MeXly 00bEKTaMH U3y4EHUS; CTPOUTD JIOTUUECKHE PacCyXAeHUs (MHAYKTUBHbIE, TEAYKTUBHBIE, [10 aHAJIOTUN); 1€JaTh BHIBO/bI U 3aKIIOUYECHHUS,

2) yMEeHHEM MIPUMEHSATH B MpOLECCe MO3HAHMS MOHATH (MpeIMETHbIE U METaIlpeIMETHbIE), CUMBOJIMUYECKUE (3HAKOBBIE) MOJIEIH, HCIIOIb3yEeMble
B XMMHH, NpeoOpa3oBbIBATh IMIMPOKO MPUMEHSEMbIE B XMMHH MOJEIbHBIE NPEACTaBICHUS — XUMHMUYECKUH 3HAaK (CMMBOJ 3JIEMEHTAa), XUMHUYecKas
dopMyna U ypaBHEHHE XUMHUYECKOM peakuy — NpU pellieHNH y4eOHO-TI03HaBaTeNbHBIX 33a4; ¢ y4ETOM 3TUX MOJENIBHBIX MPEACTaBICHUN BBISBIATh U
XapaKTepU30BaTh CYLIECTBEHHbIEC TPU3HAKU U3Y4a€MbIX 00BbEKTOB — XMMHUYECKHX BEIIECTB U XUMUYECKUX PEaKLUi; BBISBIATH OOIINE 3aKOHOMEPHOCTH,
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUYUS B U3Y4aeMbIX MPOLECCAX U SBIEHUAX; IPEAJIaraTb KPUTEPUH IS BBISIBICHUS 3TUX 3aKOHOMEPHOCTEN 1
IPOTUBOPEUMIl; CAMOCTOATEIBHO BBIOMpATh CrOCO0 pelieHus y4eOHOH 3adauu (CpaBHUBAaTh HECKOJIBKO BapHaHTOB pEILEHUs, BhIOMpATh Hauboiiee
HNOAXOJAUINM ¢ yYETOM CaMOCTOSITENBHO BBIIETICHHBIX KPUTEPHUEB);

v bazosvimu uccreoosamenvckumu oelicmeusamu

3) yMeHHEM HUCHOJb30BaTh MOCTABJICHHbIE BOMPOCHI B KayecTBE MHCTPYMEHTA IO3HAHMS, a TAaK)KE B KAueCTBE OCHOBBI JUIs (hOPMHUPOBAHUSA
TUIOTE3bI M0 TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXICHMIA;

4) npuoOpeTeHue onbITa MO MIIAHUPOBAHUIO, OPTaHU3ALMU U TPOBEACHUIO YIEHHYECKHX KCIIEPUMEHTOB: YMEHUE HA0II01aTh 32 XOJJ0M Tpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (GOpMyIUpOBaTh O0OOOIIEHHS M BBIBOJABI IO pe3ysibTaTaM MPOBEAEHHOTO OIbITa, HCCIEI0BaHMUS,
COCTaBJISATh OTYET O MPOJIETAHHON padoTe;

v Pabomoii ¢ ungpopmayueii



5) yMeHueM BBIOMpATh, aHAIM3UPOBATh U HHTEPIIPETUPOBATh HHPOPMALIUIO PA3IMIHBIX BUAOB U (OPM MPEACTABICHUS, MTOTy4aeMyIO U3 Pa3HbBIX
UCTOYHUKOB (HAy4YHO-TIONMYJISIpHAs JUTEepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHBIE MOCOOMs, pecypchl MHTepHeTa); KPUTHUECKH OICHHWBATh
NPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHUIO;

6) yMEHHEM IPUMEHSTh Pa3JInYHbIe METOBI M 3alpOChl IPU MOUCKE U 0TOOpe MH(OPMAIIMK U COOTBETCTBYIOUIMX JaHHBIX, HEOOXO-TUMBIX IS
BBINTOJIHEHHSI YYEOHBIX W II03HABATEIBHBIX 3a7ad OIpe-ACIEHHOTO THUIA; MPHOOpPETCHHWE OmbiTa B 00JACTH MCIIOJIb30BaHUS WH(GOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBIIQJICHUE KyJIb-TYpOH AaKTHBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM; CAMOCTOSITENIbHO BBIOMPAThH
ONTUMAIIbHYIO (HOPMY TIPEICTaBICHHUS WHPOPMAIIMY ¥ WLTIOCTPUPOBATh PEIIacMbIe 3a/la4i HECJIOKHBIMU CXEMaMH, TUarpaMMaMu, IpyrumMu (GpopmMamu
rpaduKu 1 UX KOMOWHAIUSMU;

7) yMEHHEM HCIIONb30BaTh M aHAJIM3UPOBAaTh B TIpoOIlecCe YUYEOHOH W HCCIEIOBATENBCKON JESITEIbHOCTH WH(POPMALUIO O BIUSHUH
IPOMBIIIJICHHOCTH, CEITLCKOTO X03HWCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPYKAIOIIEH IPUPOIHON CPEeIbl;

v Vuueepcanvuvimu KOMMYHUKAMUBHBIMU OeUCMEUSMU

8) ymMeHHeM 3a/1aBaTh BOIPOCHI (B XOJ€ TUAIIOTa W/MIM TUCKYCCHH) IO CYIIECTBY OOCY)KIaeMO#l TeMbl, (pOpPMYIHPOBAaTh CBOM IMPEIIOKCHUS
OTHOCHTEJIBHO BBITIOJTHECHUS TIPEJIOKEHHOM 3a/1a4u;

9) mproOpeTeHUE OIBITA MPE3CHTAINH PE3YJIbTATOB BHIMOTHCHHSI XUMHUYECKOTO dKCIIEPUMEHTA (71a00paTOPHOTO OIBITa, 1a00paTOPHOH pabOTHI IO
UCCIICIOBAaHHUIO CBOMCTB BEIIECTB, YI€OHOTO IIPOC-K-Ta);

10) 3aMHTEPECOBAaHHOCTh B COBMECTHOM CO CBEPCTHHUKAMH IO3HABATEIILHOW W HCCIIEAOBATEILCKON EATEIIbHOCTH NPU PEIICHUH BO3HUKAIOIIMX
npoOjeM Ha OCHOBE ydéra OOIIMX HMHTEPECOB M COIJIA-COBAHUS IMO3UIUE (00CYXIEeHUS, OOMEH MHEHHSMHU, «MO3TOBBIC IITYPMbI», KOOPIMHAIUS
COBMECTHBIX JICHCTBUH, OTIpe/IeJICHNE KPUTEPHUEB TI0 OLIEHKE Ka4eCTBA BHIITOJHEHHOHN paboTHI U Ap.);

v Yuusepcanouvimu pecynamusnvimu deticmsusimu

11) ymeHmeM caMOCTOATENBHO OINpPENeNATh LEeNU JESITeIbHOCTH, IUIAHUPOBATh, OCYHIECTBIATH, KOHTPOJIUPOBATH M IPH HEOOXOJUMOCTH
KOPPEKTHPOBATh CBOIO JESTEIbHOCTb, BBIOMpaTh Hanbosee 3((eKkTHBHBIE CIOCOOBI peleHHss Y4eOHBIX M IMO3HaBAaTENbHBIX 3a/lad, CaMOCTOSTEIbHO
COCTABIIATh WJIM KOPPEKTUPOBATH TPETIOKEHHBIN alrOPUTM NEHCTBUN TPU BBIMOJHEHUH 33JaHUN C YYETOM TMOJYYSHHS HOBBIX 3HAHUH 00 M3ydaeMbIX
00BEKTaX — BELIECTBAX U PEAKLHUAX; OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3ysIbTaTa 3asBICHHOM Lenu;

12) yMeHrEeM HCIONTB30BaTh U AaHATM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

IIpeomemmnule pesynivmamol

B cocraBe mpeaMeTHBIX Pe3yNbTAaTOB 10 OCBOEHHUIO 00S3aTENBHOTO COJEpPIKAaHUsS, YCTAHOBICHHOTO JaHHOW MpUMepHOW pabodei mporpaMMoid,
BBIJICJIAIOT: OCBOEHHBIE O0YYarOIIMMUCS Hay4Hble 3HaHMS, YMEHHUS U CHOCOOBI NeHCTBUH, cennpuyeckue Ui MpeIMeTHON o0sacTu «XUMHs», BHIBI
JeSITeTIHHOCTH 110 MTOTYYSHHUIO HOBOTO 3HAHMSI, €T0 WHTEPIPETAINH, TIPE0OPa30BaHUIO M TPUMEHEHHIO B PA3IIMYHBIX YYEOHBIX U HOBBIX CHTYaIlUsX.

v TIpeomemHuule pesynibmamsl OMpaxicarom chopmMupo8aHHOCHb y 00VUAOWUXCS CIEOVIOUUX YMEHULL:

1) packpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHATHI: aTOM, MOJIEKYJIa, XHMUYECKHIA AJIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMEChH
(omHOpOIHAS M HEOJHOPOJHAs), BAaJEHTHOCTh, OT-HOCHTENbHAs aTOMHas W MOJEKYJspHas Macca, KOJIMYECTBO BEIIeCTBa, MOJb, MOJSIpHAs Mmacca,
MaccoBasi OISl XUMHUYECKOTO JJIEMEHTa B COCIWHEHHWH, MOJIIPHBIH OOBEM, OKCHI, KHCJIOTa, OCHOBAHHE, COJb, AJIEKTPOOTPHUIATEIHHOCTh, CTETICHb
OKHCIICHHS, XUMUYeCKas peakiysl, Kiaccu(uKanus peakiuid: peakiiuy COeMHEHUS, PeaKuy pa3ioKeHus, peakllui 3aMelleHHs], peakiiuu oOMeHa, IK30-
¥ SHJIOTEPMUYECKHE PEAKIINH; TeTUIOBOH AP (PEKT peakIim; aIpo aToMa, MIEKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTalTb, paJinyCc aTOMa, XUMHYECKask CBSI3b,
HOJISIpHAs. U HENOJsIpHasi KOBAJIEHTHAs CBsI3b, MOHHAs CBsI3b, MOH, KaTHOH, aHHOH, PAacTBOP, MaccoBasi JIOJs BellecTBa (IMPOLIEHTHAs KOHLIEHTpAIHs) B
pacTBope;



2) WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMUYECKHX MOHATHH (CM. M. 1) M NPUMEHATH 3TU MOHATHUA NPU ONMCAHUU BELIECTB M HX
IIPEBPALLCHU;

3) ucnoab30BaTh XMMUYECKYH0 CUMBOJIMKY JUIsl COCTaBIEHUs (POPMYJI BELIECTB U YPABHEHUN XUMHUECKUX PEAKLINH;

4) ompenensTb BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX; CTEHECHb OKUCICHHUS DJIEMEHTOB B OWHAPHBIX COCIMHEHUSX;
IPUHAAJIEKHOCTh BEILECTB K ONPEACIEHHOMY KiacCy COeIUHEHUH Mo (opMysaM; BUA XMMHUYECKOH CBsI3U (KOBAJIEHTHAsl U MOHHAs) B HEOPraHUYECKUX
COEIMHEHUSIX;

5) packpeiBatk cMbica Ilepuonmueckoro 3akona Jl. M. MenpneneeBa: AeMOHCTpUPOBATH MOHMMAHHUE MEPUOJUUECKON 3aBUCHUMOCTU CBOMICTB
XUMHUYECKHX D3JIEMEHTOB OT HMX IoJIoKeHHUd B llepuonnueckoil cucreme; 3aKOHOB COXPAaHEHMsSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOraJpo; ONMCHIBATh U XapakTepuzoBaTh TabauuHyro Gopmy Ilepmomuueckoil cucTteMbl XUMUYECKHUX 3JIEMEHTOB!
pa3nuyaTh MOHATHUS «TJaBHas moarpymmna (A-rpymnma)» u «rnodounas noarpynna (b-rpymmna)», Mansie ¥ OONbIINE MEPUOBL; COOTHOCUTH 0003HAUCHHUS,
KOTOpble MMeroTcst B Tabmuue «llepuoguueckas cucrema xumuueckux sieMmeHToB [I. 1. MeHneneeBa» ¢ 4YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB M 3apsij sAApa, 00LIee YUCIIO0 IEKTPOHOB U PACIPEACICHUE X I10 JIEKTPOHHBIM CIIOSM);

6) KJIacCU(PHUUHUPOBATH XUMHUECKUE 3JIEMEHTBI; HEOPraHMYECKUE BELIECTBA; XMMUYECKHE PEAKLIMH (110 YUCIY U COCTaBY yYaCTBYIOIIUX B peaKkIUu
BEIIIECTB, IO TEIUIOBOMY 3 (deKTy);

7)  xapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBA BEIICCTB PA3JIMYHBIX KIACCOB, MOATBEPXKAAs OIMCAHUE IPHUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIMIA;

8) IpOrHo3MpoBaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O COCTaBa; BO3MOXKHOCTHU NMPOTEKAHUS XMMHUYECKHX MPEBpAILCHUH B
Pa3IUYHbIX YCIOBUSX;

9) BBIYMCIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB; MAaCCOBYIO JIOJI0 XMMUYECKOI'0 3JIEMEHTa 10 (opMyJsie COeIMHEHMS;
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKuy;

10) NpUMEHATh OCHOBHBIE ONEpPALMM MBICIUTEIbHON MAEATENbHOCTH — aHajlu3 W CHHTE3, CpaBHEHHe, 000O0IIeHHe, CHCTEeMaTH3aluIo,
KJIAaCCU(PUKALIMIO, BBISIBJICHHE NMPUYMHHO-CIICJCTBEHHBIX CBSI3€W — JUJIS1 M3YYEHUs CBOMCTB BEUIECTB M XMMUYECKUX PEAKIMH; €CTeCTBEHHO-HAYy4HbIE
METO/1bI M03HAHUsI — HaOII0/IeHUE, N3MEPEHUE, MOJICIMPOBAHUE, IKCIIEPUMEHT (pealibHbI U MBICICHHBII);

11) cnenoBarh npaBuiIaM MOJIb30BaHUS XMMHUECKOH MOCYI0M U 1a00OpaTOPHBIM 000pYI0BaHUEM, a TAK)Ke ITpaBHiIaM OOpaIlleHHsI C BEIIeCTBAMU B
COOTBETCTBUM C MHCTPYKLUSAMU IO BBITOJHEHHIO JJAOOPATOPHBIX XMMUYECKUX OIBITOB MO MOJTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOJOpOJa
U KHCIOpOJa), NMPUTOTOBJIECHUIO PAaCTBOPOB C ONPEAEIEHHON MaccOBOM J0J€ PAacTBOPEHHOIO BEILIECTBA; IUIAHUPOBATh U INPOBOAUTH XUMHUYECKHE
9KCHEPUMEHTBHI 110 PaCcIO3HABAHUIO PACTBOPOB ILEI0YEH M KHCIIOT C MOMOIIBIO HHAWKATOPOB (JIAKMYC, (heHOIPTAICHH, METUIIOPAHK U Jp.).



Conep:kanue nporpaMmbl
Xumus 8 kiacc
(70 yacoB, 2 yaca B He/leJII0)

Tema 1 HauanbHble NOHATHS U 3AKOHBI XUMUM

Tema u BemectBa. CBOMCTBA BEIIECTB. DTAIOHHBIE (PU3MUECKHE CBOWCTBA BEIIECTB. MaTepualibl 1 MaTepuanioBeleHue. Poib XUMUU B JKU3HHU
coBpeMeHHOTo ofmiecTBa. OTHOIIEHHWE OOMmeCTBAa K XUMHH: XeMopwius ¥ xeModoOus. Meronbl u3ydeHus xumun. HaOmrogenwe. DKCIEPUMEHT.
MopenupoBanue. Mojenu MaTepualbHble W 3HAKOBble WM cUMBOJIbHbIE. ['a3pl. JKuakoctu. TBEpapie BemecTBa. B3auMmHble mepexoabl Mexay
arperaTHbBIMM COCTOSTHUSIMM BEIIECTBA: BO3TOHKA (cyOnmumarusi) W JecyOliMManivs, KOHJCHCAHMs W HUCHApeHHe, KPUCTAJUIM3AIUs U IJIaBJICHHUE.
Ouznyeckue sipneHUs. YucThle BemecTBa M cMecu. ['omoreHHble M rereporeHHble cmecu. Cmecu razooOpasHbie, kujkue U TBEpAbIe. CrocoOsbl
pas3zieNieHuss CMECei: TIeperonka, Wik JTUCTHWLISAIUS, OTCTauBaHue, (PUIbTPOBaHUE, KPUCTAJUTH3AIMS I BhinapuBanue. Xpomatorpadus. [Ipumenenue
3TUX CHOCOOOB B 1aOOPATOPHOMN MPaKTUKE, Ha MPOU3BOJCTBE U B ObITY. XUMHUYECKUE dJIEMEHTHI. ATOMBI U MOJIEKYJIbL. [IpocThie U ClIOKHBIE BEIlEeCTBa.
Annorponusi Ha mpuMepe Kuciaopoaa. OCHOBHBIE TTOJIOKEHHUSI ATOMHO - MOJIEKYJIsipHOTO yueHus. oHbl. BeriecTBa MOJIEKyIsIpPHOTO ¥ HEMOJIEKYIISIPHOTO
CTpoeHHs. 3HaKH (CUMBOJIBI) XUMUYECKUX 3J1eMeHTOB. MHbopMaIus, KOTOPYIO HECYT 3HAKM XUMUYECKUX IJIEMEHTOB. DTUMOJIOTHS Ha3BaHUI HEKOTOPHIX
XHMHYECKHUX 3JIeMeHTOB. [lepronndeckas Ttabnuia xumudeckux anemeHToB JI. M. MenaeneeBa: KOpOTKOIEPHOIHBIA M JUTMHHOIICPHUOIHBIN BapHAHTBI.
[lepuoast u rpynmnel. [aBHas u nmoOGouHas moAarpymmbl, uiu A- u b-rpynmel. OTHocuTenbHAsE aToMHasi Macca. Xumuueckue (popmynsl. MHAeKkcs u
kodpuimenTel. OTHOCUTENIbHAS MOJIEKYNIsIpHas macca. MaccoBas J0JsS XHMHYECKOrOo JJIEMEHTa B coeAWHCHHH. MHpopMmarus, KOTOpYH HECYT
xumuueckue Gopmyisl. BanentHocTs. CTpyKTypHBIE POPMYIIbl. XUMUYECKUE IEMEHTHI C TOCTOSSHHOM M IIepEeMEHHON BalleHTHOCTHIO. BIBO hopMyIib
COCIUHEHUST MO BaJeHTHOCTH. OmpeescHre BAJICHTHOCTH XHMHUYECKOro 3JeMeHTa 1o (opmyie BemectBa. COCTaBICHHE HAa3BAaHUN COCTUHCHHIA,
COCTOAILIMX M3 JIBYX XMMHUYECKUX 3JIEMEHTOB, I10 BAJICHTHOCTU. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTB. XUMHUYECKUE peakuuu. PeareHTbl U mpOayKThI
peakuuu. [Ipu3HaKu XUMHUYECKUX peakiuil. YCIOBUS HMX NPOTEKaHUs W NpekpamieHus. Peakuuu ropeHus. DK30TEPMUUYECKHUE W IHAOTEPMUUYECKUE
peakiuu. 3aKOH COXPAaHEHHsS MacChl BeUIECTB. XHMHUeckue ypaBHeHHUs. CocCTaBleHHE XMMHUYECKHX ypaBHeHUH. MHopmarus, KOTOpyro HecET
XUMUUeckoe ypaBHeHue. Kiaccudukamuss XuMHUYECKUX PEeakiiid M0 COCTaBY M YUCITY PEareHTOB W MPOAYKTOB. THIBI XUMUYECKUX peakiuil. Peakiun
COEIMHEHUS, PA3NIOKEHUs, 3aMellleHns U oOMeHa. KatanuzaTopsl u katanus.

IIpakTuyeckne padboThI

1. 3HaKOMCTBO ¢ JabopaTopHbIM oOopynoBaHueM. IIpaBuna TexHHUKH O€30MacHOCTU MpHU padoTe B KaOMHeTe XUMHUHU. HekoTopbie BUIBI
pabor.

2. AHanu3s nouBsl
Kontpoabnas padora Ne | «HayanbHble MOHATHS U 3aKOHBI XUMUK)

Tema 2 Bakneiiliue npeacTaBuTe 1 HeOPraHudecknx BeuecTB. KosinuecTBeHHbIE OTHOLIEHUSI B XUMMU

CocraB Boznyxa. [TonstTue 06 00BEMHOMN 10JIe KOMIIOHEHTA MPUPOAHOMN ra30BOM cMecH — Bo3Ayxa. Pacuér o0béMa KOMIOHEHTA ra30BO CMeCH
no ero oobemHoU gojie u HaoOopoT. Kucmopon. O3zon. [lomyuenue kucmopona. CoOupanue W pacrmo3HaBaHHE KHUCIOPOJa. XUMHUYECKHE CBOMCTBA
KHCIIOPOJa: B3aUMOJICMCTBUE C METallJlaMU, HEMETaUIaMH M CIOXXKHBIMU BeliecTBamu. [Ipumenenue xuciopoaa. KpyroBopoT kuciopoaa B mpuUpoje.
Oxkcuapl. O6pa3oBaHue Ha3BaHUM okcuaoB Mo ux (opmynaMm. CocrtaBieHue (Gpopmysa OKCHIOB MO MX HazBaHMsM. [IpeacTtaBuTenu OKCHIOB: BoAa U
YIJIEKHUCIIBIN Ta3, HeraméHas u3sectb. Bonopoa B npupojae. Pusznueckue U XMMUYECKHE CBOMCTBA BOJAOPO/IA, €r0 MOJydYeHHe U npuMeHeHue. KucmoTsl,
ux coctaB u kiaccudukanusa. Manukatopel. Tabmuma pactBopumocTtu. CoJisiHass U cepHasi KUCJIOTHI, UX CBOMCTBa W mpuMmeHeHue. CoyM, uX COCTaB U
Ha3BaHus. PactBopumocTh coneii B Boze. llpeacraBurenu coneil: xiopuna HaTpusi, kapboHaT HaTpus, Qocdar kameiusa. [locrosHHas ABoraapo.



KonungectBo BemectBa. Moib. Mossipras macca. KpatHsle e1MHMIIBI M3MEPEHUST KOJIMYECTBA BEIECTBA — MUJUIMMOJIb M KWJIOMOJIb, MAJUIMMOJIIPHAs. U
KHJIOMOJISIpPHAsI MacChl BellecTBa. Pacy€Thl ¢ UCMOIB30BAHUEM IMOHATUN «KOJIMYECTBO BEUIECTBA», «MOJISIPHASI Maccay, «IOCTOSIHHAsE ABOTajgpo». 3aKOH
ABorazipo. Momsipablii 00bEM ra3000pa3HbIX BemiecTB. OTHOCHTENbHAS IUIOTHOCTh OJHOTO ra3a mo JpyroMy. KpaTHble eQUHMIIBI U3MEPEHHS —
MUJUTAMOJIIPHBIA U KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BEMIECTB. PacdéThl ¢ UCHOIB30BaHWEM TOHATHUH «KOJIMYECTBO BEIECTBA», «MOJISPHAS
Maccay, «MOJISIpHbIH 00BbEM ra3oB», «IOCTOSIHHAs ABOrajapo». Pacu€rbl ¢ MCMOJIb30BaHHMEM IMOHSATHI «KOJMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«MOJISIpHBI 00BEM Tra3zoB», «umcio Aoraapo». [mapochepa. KpyroBopor Boael B mpupoae. DPU3NYECKHE U XUMHUYCCKHUE CBOWCTBA BOJIBI:
B3auMojeicTBue ¢ okcuaamu. OCHOBaHHUs, MX cOCTaB. PacTBOpMMOCTh OCHOBaHUM B Boje. M3MeHEHME OKpacKM MHAMKATOPOB B IIEIOYHON cpene.
IIpencraBurenu menodeil: TUAPOKCUIBI HATPUsA, KU U Kaublusa. PacTtBopurens m pacTBOpéHHOE BemiecTBO. PactBopsl. PactBopenue. ['mapatsl.
MaccoBas 10J11 paCTBOPEHHOTO BelleCTBa. Pacu€Thl, CBSI3aHHBIE C UCIOJIB30BAHUEM MOHITHS «MAaCCOBAsl 10JIsI PACTBOPEHHOTO BELIECTBAY.
IIpakTuyeckne padoThl

3. [Tonyuenue, cobupanue 1 pacrio3HaBaHUE KUCIOPOAA.
4. [Tomydyenue, cobupanue u pacro3HaBaHUE BOAOPO/IA.
5. [TpuroTtoBneHne pacCTBOPOB COJIEH C UX 3a/laHHOM MAacCOBOMU JOJIEH.

KontpoabHnas padora Ne2 no teme: «BaxkHel1ne NpeaCcTaBUTENN HEOPTAHUUECKUX BellecTB. KoinuecTBEeHHbIE OTHOLLEHUS B XUMUM

Tema 3 OcHoBHbBbIE KJIacchl HeopraHuveckux coequHenuit QO0o0ieHue cBedeHMd 00 OKCHAAX, UX KJIACCH(PUKANUM, HA3BAHUAX H
cBoiicTBax. CrocoObl MOJIyUYeHHsI OKCH/IOB.

OcHoBaHus, WX Kiaccu(UKalms, Ha3BaHWUS W CBOWCTBA. B3anMojelicTBHE C KHCIOTaMH, KHCIOTHBIMH OKCHUJAMH M COJsIMU. PasiiokeHwne
HEPAaCcTBOPUMBIX OCHOBaHUHU. CrmocoObl monmyueHus: ocHoBaHMil. Kucnotel, ux knaccudukanus u Ha3zaHusa. OOIIMe XMMHYECKHWE CBOWCTBA KHUCIOT.
B3aumopeiicTBue KHCIOT € MeTalaMU. OJIEKTPOXUMHUYECKUNM psAJl HANpPSHKEHUW METaUIoB. B3aumonelcTBHE KHUCIOT C OKCHIAMH METaJUIOB.
B3anmopeiicTBre KUCIOT C OCHOBAHUSIMU — peaklus HelTpanuzauuu. B3aumoaencTeue KUCioT ¢ COJISIMH. [Tonyuenue OECKUCIOPOOHBIX U
KHciopoacoaepxkanmx kuciaor. Comu, uX Kiaccupukanus U CBOWCTBA. BzaumojeicTBue cojell ¢ MeTaulaMH, OCOOCHHOCTH JTHUX PEaKIIHi.
B3aumopeiictBue coneil ¢ consimu. ['eHeTuuecKue psibl MeTajlla U HeMeTasuia. ['eHeTrndeckast CBA3b MEXAy KJIacCaMH HEOPTaHUYECKUX BEIIECTB.

IIpakTuyeckne padoThl

6. Pelenune skciepyuMeHTANbHBIX 3aa4.

Kourpoabnas padora Ne3 no teme: «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHHIN

Tema 4 Ilepuoanyeckuii 3akon u [lepuoanyeckasi cucremMa xuMudeckux 3jieMeHToB /. . MeHge/ieeBa U cTpoeHHe aTOMA

EcrecTBeHHBIE ceMeiCTBA XMMHYECKUX AJIEMEHTOB: IIEIOYHBIE W IETOYHO3EMENIbHBIE METAJUIbI, TaJIOTeHbl, MHEPTHBIE (0JIarOpOoJHBIE) Ta3bl.
AMdotepHocTs. AMdoTepHbie okcuabl u ruapokcuabl. Kommiekcusie conu. Otkpeitie [[. 1. MenneneeBbim Ileproanyueckoro 3akoHa U CO3/1aHHUE UM
[Tepuoandeckoil CUCTEMBI XMMHUYECKUX AJIEMEHTOB. ATOMBI Kak (opMa CYIIECTBOBAHMSI XUMHUYECKUX AJIeMEHTOB. OCHOBHBIC CBEIEHHUS O CTPOCHUH
aToMOB. Jloka3aTenbCcTBa CIOKHOCTH cTpoeHus: aroMoB. OnbiTel Pesepdopaa. [Tnaneraprast monens crpoeHus aroma. CocTaB aTOMHBIX siiep: MTPOTOHBI,
HelUTpoHbl. OTHOCHUTENIbHAS aTOMHAsl Macca. B3anMoOCBsI3b MOHATUN «IIPOTOHY, «KHEUTPOH», «OTHOCUTEIbHAS aTOMHAsI Macca». MUKpOMUP. DIEKTPOHHI.
CrpoeHue 3JIeKTPOHHBIX YPOBHEW aToMOB XUMHYECKUX 37eMeHTOB NeNe 1-20. IloHsiTHE O 3aBEpIlIEHHOM 3JIEKTPOHHOM ypoBHE. M30Tomnbl. Puznueckuit
cMmbica cumBosiuku [lepuonnueckoit cucremsl. CoBpeMenHas ¢popmynupoBka [lepuoanueckoro 3akona. VI3MeHeHHs CBOMCTB 3JIEMEHTOB B MEpHOAaX U
rpynnax, kak (pyHKIHsS CTPOCHUS DJIEKTPOHHBIX 00OJOYEK aTOMOB. XapaKTEpUCTHKA dIEMEHTa-MeTalla U dJeMEeHTa-HeMeTalia M0 UX TMOJOKEHUIO B
[Tepuoanueckoil cucreme xumuyeckux smemeHToB . 1. Menneneena.

Tema 5 Xumnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



Wonnast xumuueckas cBa3b. VoHBI, 00pa3oBaHHbIE aTOMaMU METAJIOB W HeMmeTauioB. CxeMbl 00pa3oBaHHsS MOHHOM CBSI3U Il OMHApPHBIX
coenquHeHU. VOHHBIE KpUCTAJUTMUECKHUE PEHIETKH M (PU3UYECKHE CBONCTBA BEIIECTB C ATUM THIOM pemérok. [lonstue o (GopmynbHOU eauHHUIIC
BenlecTBa. KoBasleHTHass XUMHUYECKas CBsA3b. OJEKTPOHHBIE M CTPYKTypHble (Qopmyinbl. KopanenTHas HemoissipHass cBs3b. (Cxembl 00pa3oBaHUs
KOBAJICHTHOU CBSI3U Ui OMHAPHBIX COeNMHEHUN. MOJNIEKYIIpHBIC B aTOMHBIC KPUCTAJUTMYECKHUE PEHIETKH, M CBOMCTBA BEIIECTB C TUM THUIIOM PEHIETOK.
DNEeKTPOOTPULIATENBHOCTD. Psin anekTpoorpuniarenbHocTu. KoBaneHTHas momisipHas Xumudeckas cBsizb. Jlumosnb. Cxembl 00pa3oBaHHs KOBAJIEHTHOMN
MOJISIPHOM CBSI3M JUISI OMHAPHBIX COCAMHEHUM. MOJIEKYJISIpHBIE M aTOMHBIC KPUCTAJUTMYECKHE PEIIETKH, CBOMCTBA BEIIECTB C STUM THUIIOM PEHIETOK.
Meramueckass XMMUYECKasi CBSI3b M METAJIMYECKas KpHUCTauiMdeckas pem€rka. CBoiCTBa BELIECTB € ITUM THUIIOM pelIE€Tok. EnmHas npupona
XUMUYECKHX CBs3ei. CterneHb okucieHus. CpaBHEHHE CTCIICHH OKHCICHUS M BajeHTHOCTH. IlpaBuia pacuéra cTeneHed OKHCICHHS 10 (hopmyaam
XUMHYECKHX coelrHeHul. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. OnpeneneHue cTerneHeil OKUCIeHUs IS SJIEMEHTOB, 00pa3yloluX BellecTBa
pasHbBIX KJIaccoB. Peaknmum WOHHOTO OOMEHAa W OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIE peakiuu. OKUCIUTENh W BOCCTAaHOBUTENb, OKUCICHHE W
BoccTaHoBjIeHHE. COCTaBIeHNE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil METO0M 3JIEKTPOHHOTO OanaHca.

Coaep:xaHnue nporpaMmal
Xumus 9 kiaace
(70 yacoB, 2 yaca B He/leJII0)

I'nasa 1. BBenenune. O0001meHne 3HaHUi M0 Kypey 8 kiacca. XuMnuyecKue peakiumnu.

XapakTepuCTUKa XUMHYECKOIO DJJIEMEHTa-MeTalla Ha OCHOBaHMM ero mnonoxeHus B Ilepmonmueckoit cucreme J[.M.Menneneesa Ilnan
XapaKTEPUCTUKH XUMUYECKOTO JIEMEHTA. XapaKTepUCTUKA JIEMEHTAa-MeTaula. XapakKTepUCTUKA dJIeMEHTa-HeMeTauia. ['eHeTudeckue psapl MeTajuia u
HeMeTaia. XapakTepuCTUKAa XMMHUYECKOro 3JIEMEHTa IO KHUCIOTHO-OCHOBHBIM CBOMCTBaM OOpa3yeMbIX UM COEAMHEHHMH. AMQOTepHble OKCHIbI U
ruipokcubl [lepexoHble 37€MEHTHI, WK NEePEXOAHbIE METANIbl. 3aBUCUMOCTh XMMHUYECKUX CBOMCTB OKCHJIOB U T'MJIPOKCHJIOB 3JIEMEHTOB MOOOYHBIX
noarpynn Ilepuoguyeckon cucreMsl J[.M1.MenneneeBa OT creneHu OKHUCIeHHA HMX aromoB. Ilepumonmueckuit 3akoH u Ilepuommyeckas cucrema
xumuueckux siemMeHToB [[.JM1.Menneneea. ®dusznueckuil CMbICI HOMEpa 3JIEMEHTa, HOMepa Nepuoja U HoMepa Ipymibl. 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB 2JIEMEHTOB B NepHoAax M rpymmnax. Knaccugpukanus xumuueckux coequHeHuil. bunapuele coequnenus. beckucnopoabie KUCIOTbl. OKCUABL:
coseo0Opa3yomue U HecosneoOpasyromme. ['mapoKcuIpl: OCHOBaHUS, aM(OTEpHbIE THUAPOKCUIBI, KHCIOpojAcoAepxkamue KUcaoThl. Conu: cpeaHue,
KHCIIble, OCHOBHBIE, KOMIUIEKCHbIe. BermiecTBa: kpucramimueckue, amopdusle. Kiaccupukanus XuMUYeCKHX peakuuil. Peakuun coenuHeHus,
pasnokeHus, 3ameleHus, oOmeHa. KauecTBeHHble peakuu. ODHIOTEPMUYECKHE U HK30T€pMHUUYECKHE peakuuu. TemnoBoi 3¢deKT peaxuuu.
Tepmoxumuueckoe ypaBHEHHME. Peakium TOMOTeHHble M TreTeporeHHble. Peakuuum oOpatumble U HeoOpaTumble. Peakuum KaranuTHUecKue |
HeKkatauThyeckre. epMEeHTaTUBHBIC PEAKLIAH.

Kontpoabnas padora Nel o teme «O06001eHue 3HaHUH 10 Kypcy 8 kiacca. XMMUYECKHE PEaKIIUN»

I'naBa 2. XuMu4ecKue peakumu B pacTBopax

DNEKTPOIUTHYECKAS AUCCOLMAUs. DNEKTPONINTHL. [ napartupoBanHble HOHBL. CTENEHD ANEKTPONIUTUYECKON qucconnanuu. OCHOBHBIE TIOJIOKEHUS
TEOPHUH DJIEKTPOJIUTUYECKON JAUCCONMANMH. Teopus HNEKTPOIUTHYeCKON nuccormanuu. lIpocteie nonbl. CrioxHbIE WOHBL. KaTHOHBL. AHHUOHBL
XVMHYECKHE CBOMCTBA KUCIOT KaK 3JEKTPOIMTOB. MonekyisspHoe ypaBHEHHE peakuuu. [lonHoe noHHoe ypaBHeHue peakiuu. CoKpalleHHOE MOHHOE
ypaBHEHHE peakluu. Peakiuum HOHHOro oOMeHa. DJIEKTPOXUMHYECKMH psi HampsbkeHuil MmetamnoB. IlpaBuno bepromne. Xumunueckue cBoicTBa
OCHOBaHUH KaK 3JIEKTPOJIUTOB.



IIpakTnyeckas padora 1. Pemenue skcnepuMeHTAIbHBIX 3a7a4 M0 TeME «IJIETPOJIUTHUECKAS] JUCCOLIAALINS»

KonTtpouabnast padora Ne2 o reme: «XMMHUECKHE PEAKIIUN B paCTBOPAX

TI'naBa 3. Hemeraabl 1 MX coeIMHEHUS.

OOmiasi xapakTepuCTUKa HEMETaioB: moynoxenne B [lepumomudeckoii cucreme xumudeckux snemeHToB J[. M. MenneneeBa, ocoOeHHOCTH
CTPOCHHsI aTOMOB, JJICKTpOOTpHIATelbHOCTh (D0) Kak Mepa «HeMeTauMuHOCTH», psaag 0. OOmias xapaktepuctuka 3jeMeHToB VII-rpymmer —
rajjoreHoB. l'ajmorensl. CoeauHeHMsl rajoreHoB. ['asoreHoBonopoabl. 1'aJoreHOBOAOPOAHBIE KHUCIIOTHI: IIJJaBUKOBAsi, COJsHAs, OpOMOBOAOPOJHAS,
nonosonopoanas. I'amorenuapl. KauecTBeHHBIE peakUK Ha TaJOr€HUI-UOHBI.

IIpakTnyeckas padora 2. «/3yueHne CBOMCTB CONSIHONW KUCIOTHI»

Xanpkorensl. Cepa. Kpucrannuueckas cepa. Ilnactuueckas cepa. buorennsie snementsl. CepoBogopos U cyinbdusl. CepoBoAOpOAHAs KHCIOTA.
KauectBennas peakius Ha cynbpua-uoH. Kucinoponusie coequaenust cepbl. Oxeun cepsl (IV). Cepraucras kucnora. Cynbdurel. KauecTBeHHast peakius
Ha cynbdut-uoH. Oxcup cepol (VI). Cepnas kucnora. Cynbdatel. KauecTBeHHas peakius Ha CyibQaT-uoH.

IIpakTuyeckasi padora 3. «3ydyeHne CBOWCTB CEPHON KUCIOTHD)

OOwias xapakrepucTika 31eMeHToB VA-rpynnsl. A3ot. Hutpunael. Kpyrosopor azora B npupoge. Ammuak. Coiau aMMoHus. AMMUa4Has BOJa.
Hamarsipusiit ciupt. ['wppar ammuaka. Conu ammonud. KauyecTBeHHass peakuusi Ha HOH aMMoOHMs. HemopeneHnHas snekTpoHHas napa. JloHop
3JIEKTPOHOB. AKLIENTOP IEKTPOHOB. JIOHOPHO-aKIENITOPHBINA MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBSA3H.

IIpakTnueckas padora 4. «l[lonyueHne ammuaka 1 U3y4eHHE €ro CBONCTB

IIpakTnueckas padora S. «[lonyuenue yriaekucioro ra3a. KauectBeHHas peakuys Ha KapOOHAT-HOHbBI»

VYrneBopopoasl. Oprannueckass xumus. IIpenenbHble yriaeBolopoAbl: MeTaH, 3TaH, nponaH. HenpesnenbHble (HEHACHILICHHBIE) YITIEBOAOPOIbI:
sTuiieH, anetuieH. CTpykrypHas gopmyina. Peakuus perunpuposanus. Kucinopoacoaepkaiiye opranudeckue coequHeHus. CoupThl. DTUIOBBIM CIMPT.
TpexaromHublid criupT TaunepuH. KapOoOHOBBIE KHCIOTHI. YKCyCHas KucCioTa. Amnerarbl. Peaknum mpucoeauneHus. KpemMHHH M ero cOeIWHEHHS.
Kpemuuii. Cunnan. Cumniuael. Oxkenp kpemuus (IV). Kpemuunesas kucnota. Cunukatsl. CunukaTHas npomsiinuieHHOCTh. Lement. Crekno. Kepamuka.
®dapdop. Pasue. [Nonyyenne HemeTawioB. OpakIMOHHAs TIEPETOHKA KUJIKOTO BO3/JyXa. DJIEKTPOIU3 pacTBOPOB. [loydueHne BaXKHEUIIMX XUMHUYECKUX
coeMHeHul HemeTauoB. Metoz kumsimero cios. [Ipuauun termooOmena. [punnun npotusortoka. [Tpuniun nupkymnauuu. Oneym.

Kounrpoabnas padora Ne3 no reme «Hemeraisl U uX COeTUHEHUS

I'maBa 4 . MeTaJlJIBI H HX COCTHHEHHUS

OO0mas xapakTepucThka MeTamioB. Meramibl. Meramndeckas cBs3b. MeTalnnueckasi Kpucrauindyeckas peuierka. UepHele Metamisl. [[BeTHbIe
MeTaulbl. XUMHMUYECKHE CBOMcTBa MeTamioB. AmoMuHoTepMmusa. TepmuTHas cMmech. OOmias xapakTepucTHKa 3yieMeHTOB IA-rpynmsl. Illenounsie
Metauibl. ['mapokcun Hatpusi (eAkuii HaTp, kKayctuueckas cona). ['mapokcun kamust (eaxoe kanu). Cymbdar Hatpus (riayoepoBa coib). OOrmias
xapakrepuctuka 31aeMeHToB IIA-rpynmel. bepmmnuit. Maruuii. Illenouno3zemensHbie MeTayuibl. OKCUA KaiblMsl (HeramieHas W3BecThb). ['Mapokcun
KaJpIus (ramieHas u3Bectsb). M3BectkoBoe mosoko. bapuroBas Boaa. KecTkocTh BoJbl U criocoObl €€ ycTpaneHus. JKectkas Bojia. BpeMeHHas &ecTKOCTh
Bozbl. [locTosHHAA XKeCcTKOCTh BOABI. MUHepanbHas BoAa.

IIpakTnueckas padora 6. « KecTkocTh BObI U CIOCOOBI €€ yCTPAaHEHUS
AmtoMuHui u ero coenuHeHusa. AmomuHui. Okcnp amomusus. I'mapokcun amromunus. JKene3o u ero coenunenus. JKeneso. JKene3Hast okanuHa.
KauecTBeHHbBIE peakIK Ha KaTHOHBI KeJle3a.

IIpakTnyeckas padora 7. «PemeHne sKClIepuMEHTAIBHBIX 3a4a4 110 TeMe «MeTalbhy
Koppo3ust MeTaios u criocoOsl 3amuThl 0T He€. Koppo3us xumuueckas u aekTpoxuMmuyeckas. Jlerupyromas nob6aska. Metamisl B mpupose. [lonstue o

10



Metasypru. bmaropoansie Metauibl. Yepnas Meramnyprus. LlBetnass metamnyprust. Ilupomeramnyprusa. Merawtorepmus. ['mapomeramnyprusi.
Onekrpomeramtyprus. YyryH. Cranb. [JlomenHas neus. KoHBepTop. D1€KTpOIIn3 paciijiaBoB.
Kontponbnas pabota Ne4 o teme «MeTasuibl U UX COSAUHEHUSD)
I'naBa 5. XuMus 1 okpy:kammas cpeaa
Xumnueckuil coctaB IutaHeTsl 3emus. CTpoeHue 3emid: sIpo, MaHTUsA, 3€MHas Kopa, Jaurocdepa, ruapocdepa, armocdepa. ['opHble MOPOIBI.
Munepansl. Pynpl. [Tone3nsie uckonaembie. OXpaHa OKpY)KaroLe cpeibl OT XUMHUYECKOro 3arps3HenHus. [lapuukoBsiii agdext. Kucnorneie n1oxam.
O30HOBBIH ci10¥. O30HOBBIE JABIPHI. «3€JICHAsT XUMUS»
I'maBa 6. O0001meHne 3HAHMI 110 XMMHH 32 KypC 0OCHOBHO# K0JibI. IloaroroBka k OcHOBHOMY rocyaiapcrBeHHOMY 3k3ameny (OI'J)
Crpoenue aroma. Ilepmoanueckuii 3akoH u Ilepmonnueckas cucrema xumuueckux siaeMeHTOB .M. MenneneeBa. BaneHTHOCTh M CTENEHb
OKHCIICHHSI XUMHUYECKUX 3J1eMEeHTOB. OCHOBHBIC KJIACChl HEOPTaHMYECKUX BEIIECTB. XHMHUYecKas CBs3b. Knaccudukanms XMMHUYECKHX pEaKIHid 1o
pa3IMYHBIM NPHU3HAKaM (YHUCJIO M COCTAaB PEarkpyroluX U OO0pa3yrOIIMXCsl BEUIECTB. DJEKTPOJIUTHI U HEAJIEKTPOJIUTHI. Peaknuu MOHHOro obOMeHa u
YCIIOBUS UX OCYyHIeCTBIEHU. OKUCIUTENbHO-BOCCTAHOBUTEbHBIE PEAaKIIMU. XUMHUECKHUE CBOICTBA MPOCTHIX BELECTB METAJIJIOB U HEMETAJIJIOB, OKCUJIOB
XVMMUYECKHE CBOMCTBA OCHOBAaHUM, KUCJIOT M COJEH. YTIEBOLOPOABI IIPEIEIbHBIE W HENpElNeNbHbIC: METaH, 3TaH, OTWIEH, AaleTHJIEH.
Kucnopozacoaepkamue BemecTBa: CiupThl (METaHON, STAaHOJ, TIUIEPHH), KApOOHOBBIE KHCIOTHI (YKCycHasi M cteapuHoBas). [IpoBeneHune pacueToB Ha
ocHOBe (opMys M ypaBHeHMH peakiuil. Pemenue 3agau OnpezneneHue xapakTepa Cpeibl pacTBOpa KUCJIOT M ILIejoyYeil ¢ MOMOUIbI0 MHIMKATOPOB.
KauecTBeHHble peakliuy Ha HOHBI B pacTBoOpe (XJIOpUA-, Cyiab(aT-, KapOOHAT-NOHbI, HOH aMMOHusA). [Tonyuenue razoobpas3usix BeuiecTB. KauecTBeHHbIE
peakuuM Ha ra3oo0pasHble BellecTBa (KHCIOPOJ, BOAOPOA, YIVIEKUCHBIM ra3, aMMuak). XHMUYECKOE 3arps3HEHHE OKpYKalolleW Cpeibsl U €ero
nocneacTsusl. [IpaBuna 6e30macHOl pabOTHI B MIKOJIBHOW JIA00pATOPHUH.
B pabouyro nporpaMmy BHECEHBI CIIEAYIOLINE H3MEHEHMUS:
Pacrnipenenenuie yacoB 1o TeMaM COCTABJIEHO C HE3HAYUTEJIbHBIMU U3MEHEHUSIMU aBTOPCKOM MPOTPaMMBbI C HCIIOJIb30BAHUEM PE3EPBHOIO BPEMEHH.
®opMmyIupoBKa Ha3BaHUI pa3JIENoB U TEM COOTBETCTBYET aBTOPCKOM ITPOrpaMMe
8 knace
1. Pe3epBHble 4 yaca ucrnonb3yeTcs Juig 0000IIeHNs U CUCTEMAaTU3allui MaTepuaia 8 Kiacca.
2. [lpakTryeckux paboT 3arIaHUPOBAHO 6, KOTOPBIE pa3MENICHbI B YIeOHHKE; KOHTPOJIBHBIX padboT 3 o TeMaM: «HavanbHbIE MOHATHS U 3aKOHBI XUMUW,
«Baknelmue npeacTaBUTENN HEOPTaHNYECKUX BeleCTB. KoIn4yecTBEHHbIE OTHOLIEHUS B XUMHUW», « OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COEAMHEHUN»,
«IIepnoanyecknii 3akoH U lleproanueckas cucrem xuMudeckux 21aeMeHToB .M. MeHeneeBa u CTpOEHHE aTOMay .
9 knace
1. Pe3epBHbIe 2 yaca UCHOIb3YETCA ISl peain3aiuu TeMbl «HemeTamis» J11s1 u3yuyeHus: OpraHuyecKux COeAMHEHUH.
2. IlpakTuyeckux paboT 3aMIaHUPOBAHO 7, KOTOPbIE pa3MeIlleHbl B ydeOHUKE; KOHTPOJIbHBIX Pa0OT 4 MO TeMaM: «XUMHUYECKHE peaklii B pacTBOpax
IMEKTPONUTOBY, «HemeTauibl u UX coequHEeHUs», «MeTamib».
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Y4eOHblii IIAH NPOrpaMMBbl

HaumeHoBaHue pa3aesioB (TeM)

8 kamacce

9 KJacc

Bcero

B TOoM uMcIiie Ha MpoBeaeHHUE

Ypoku

IIpakTu4eckue

KonTposabHbie

padoTbI padoTbI

Bcero

B TOM uMcIie HA MpOBegeHUE

Ypoku

IIpakTu4eckue
padoThI

KonTposabHbie
padoTsI

HauanpHple IOHSATHS M 3aKOHBI
XUMHH

21

18

2 1

Baxwueriiuye npeacTaBUTeNn
HEOPraHUYECKUX BEIICCTB.
KomnyecTBeHHBIE OTHOLIEHUS B
XIUMHAH

18

14

OcHOBHBIE KJIaCChl
HEOPraHWYECKUX COECTMHEHUN

10

ITepuoauueckuit 3aKOH u
ITepuoauueckas cucrema
XUMHUYeckux snementoB [[. W.
MeHeneeBa 1 CTPOCHHE aTOMa

XuMHUecKas CBSI3b.
OKUCIUTEIBHO-
BOCCTaHOBUTEIIHHBIE PEAKITIH

13

12

Beenenne. OOoOmieHre 3HaHUIA
o Kypcy 8 kiacca. XUMUYECKHE
peaxkumu

XUMHUYECKHE
pacTBopax

peaxkuuu B

Hemertanne! u ux COCIUMHCHUA

24

19

MerTajisl 1 uxX COCOAUMHCHUA

13

10

N> -

Rk -

10

XuMUsI 1 OKpYXaromias cpena

11

O060011eHne 3HaHUH TI0 XUMHUH 32
KypcC OCHOBHOM IIKOJIBL.
[lonroroBka k  OcHOBHOMY
roCy/1apCTBEHHOMY 9K3aMEHY
(0I'9)

12

11

Bcero 3a kypc

70

60

70

58
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YYEBHO-METOANUYECKOE OBECIIEYHEHHUE

«Xumus. 8 knaccy
1. Ta6puensn O. C. Xumus. 8 knacc: yueOHHK 1 00meoopa3oBaTenbHbix opranuzaiuii / O. C. 'abpuensn, U. I'. Octpoymog, C. A. CrnagkoB. —
M.: Ilpocsemienue, 2019
2. Tabpuensa O. C. Xumusa. Meroanueckoe nocodue yist 8 kiiacca yuebHoe mocooue st odmeoopasoparensHbix opranm3anuii / O. C. ['abpuensH,
U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019
3. Tabpuenssa O. C. Xumusa. COOpHMK 3amau W yHmpaKHEeHMHA. 8 Kiacc: yuyeOHoe mocoOue it obmieoOpasoBarenbHbIX opranuzanuii/ O. C.
["a6puensu, U. B. Tpurybuak M.: [Ipoceemenue, 2019
4. Tabpuensu O. C. Xumus. Tetpanp s 1a00paTOPHBIX OMBITOB U MPAaKTHUYECKUX paboT. § kiacc: ydyeOHoe mocodue it 001eo0pa3zoBaTebHbIX
opranmuzanuii / C. ['abpuensn, 1. B. Akcénosa, U. I'. Octpoymos. — M.: IIpocsemmenue, 2019
5. Tabpuensn O. C. Xumus. PaGouas terpanp. 8 kimacc: ydyeOHoe mocobue s obuieodpasoBarenbHbix opranuzanuii / O. C. IN'abpuensn, C. A.
Cnankos, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019
Hughopmayuonnwvie cpeocmea
HNuTtepHeT-pecypcesl
1. http://www.alhimik.ru TIpencraBiensl pyOpUKH: COBEThI AOUTYPUEHTY, YUUTEIIO XMMHUH, CIIPABOYHHUK (04eHb 0OJIbIIast OA00pKa TabIuIl 1
CIPAaBOYHBIX MAaTEPUAIIOB), BECEIIasi XUMHUSI, HOBOCTH, OJTMMITHAIbI, KYHCTKamepa (Macca MHTEPECHBIX UCTOPUYECKUX CBEICHH).
2. http://www.hij.ru XKypaan «Xumust 1 )KU3Hb» MOHITHO ¥ 3aHUMATEIILHO PacCKa3bIBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOHUT B HAYKE M B MHpE, B
KOTOPOM MBI KHBEM.
3. http://chemistry-chemists.com/index.html DnexrponHsIii xxypHan « XMMHUKH U XUMHUS», B KOTOPOM TPEICTABICHO MHOKECTBO
OIIBITOB MO XUMHH, 3aHUMATEILHON HH(OPMALIUH, TIO3BOJISIOIIEH YBIIEUh YYEHHKOB YKCIIEPUMEHTAILHON YacThIO MPEIMETa.
4. http://c-books.narod.ru BceBo3moskHas tuTepaTypa 1o XMMHUH.
5. http://www.drofa-ventana.ru M3BectHoe n3aarenbCTBO Y4eOHOM uTepaTypbl. HOBHHKM HAyYHO-TIONYJISIPHBIX M 3aHUMATEIIBHBIX KHHUT [0 XHUMUH.
6. http://1september.ru XypHan st yuurteneid 1 He TONBKO. BonbIioe KOMMYeCTBO paboT YUEHHKOB, B TOM YHCIIE H UCCIIEI0BATEIbCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii IIKOIBHBIN MOPTa CO CCUIKAMU Ha 00pa30BaTEIIbHBIC CANTHI 10 XUMHU.
8. www.periodictable.ru CoopHuK cTaTeit 0 XUMHYIECKUX DIIEMEHTAX, WILTFOCTPUPOBAHHBIN 3KCIIEPUMEHTOM

«Xumusa. 9 Knace»

1. [TpumepHas mporpamMmma OCHOBHOTO 00111ero o0pa3oBaHus 10 XUMUHU (6a30BbIN YPOBEHb);

2. Vueonuk Xumus 9 knace O.C.I'abpuensn, U.I'.Octpoymos, C.A. Cnagkos — M.: IIpocsemenue, 2019r.

3. ["abpuensu O. C., OctpoymoB U. I'. HactonbHas kHura yuutens. Xumus. 9 ki1.: Meroauueckoe nocodue. — M.: [lpoda, 2010r

4. Xumust. 9 ki.: KontponbsHble u npoBepouHbie padoTsl kK yuebHuky O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A.
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A. Ymaxkosa u ap. — M.: [Ipoda, 2009r.
S. ['abpuensn O. C., OctpoymoB W. I'. M3yuyaem xummuio B 9 xi.: lunakrudyeckue matepuansl. — M.: bnuk mmtoc, 2009r. .I'abpuensn O. C.,
Bocko6oitnukoBa H. I1. Xumust B Tecrax, 3aauax, ynpaxkaeHusx. 8— 9 k1. — M.: [Ipoda, 2009r.

Ioaroroska k 'MA

8 kaacc

Ha ocHoBaHuMu aHanu3a pe3yiabTaTOB BCEPOCCUHCKUX MPOBEPOUYHBIX PabOT M pe3ynbTaToB BhINOAHeHUA (OI'D) 3a mpenbiaymuii yueOHbIH rog,
BBIJICJIEHBI HanOoJiee 3HAYMMBIE HAINpaBICHHUS pabOThI MO mpeaMeTy «Xumus». Hanbosee CIOXHBIMH TEMaMU OKa3aJlMCh: (IIPOBEPSIEMBIC HIIEMEHTHI
COJIepXKaHUs)

- IIOJIb30BAThCS OCHOBHBIMH €JMHUILIAMH KOJIMUYECTBA BEIIECTBA, Macca, 00beM, KOHIICHTPALIUS;

- YMEHHUE COCTABIATh XUMUUECKHE YPABHEHMSI 10 3aJaHHBIM LIEIOYKaM peakuil (peakluu COeIMHEHUs, Pa3JIOkKEHUs, 3aMellieHre, OOMEHa)

[TonroToBka K 95K3aMEHy OCYIIECTBISETCS Ha NPOTSDKEHHH OOYyYeHHs Ha YpOBHE OCHOBHOTO OOmIEro OOpa3oBaHHMs W HampaBicHa Ha
dopmMHpoBaHHE Yy ydyalluXcs OOLIMX Y4eOHBIX JeHCTBMMH, crmocoOcTByrommx Oosiee 3(deKTHBHOE yCBOEHHME H3y4aeMbIX BOIPOCOB. YUHUTHIBAs
VHAMBHU1YyaJIbHbIE [ICUXO0JOTMYECKHE OCOOEHHOCTH U BO3MOXKHOCTH yuauuxcs, B 2021-2022 yyeOHOM rony yAenauTb 0co00€ BHUMaHHUE U3YUYHUIO TaKUX
pa3eiioB U TEM:

I'maBa Ne2 BaxHeiliine npecTaBUTEI HEOPraHMYECKUX BellecTB. KonyecTBeHHbIE OTHOILIEHUSI B XUMHUHU

I'maBa Ne3 OcHOBHBIE KIacChl HEOPTaHUYECKUX COCINHEHUN

9 kJacc

Ha ocHoBaHMu aHanu3a pe3yiabTaTOB BCEPOCCUHUCKUX MPOBEPOUYHBIX PabOT M pe3ynbTaToB BhiNodHeHUs (OI'D) 3a mpeabinymuil yueOHbIN o,
BbIJIEJICHBl HanOoJiee 3HAUYMMBbIE HallpaBiieHUs paOoThl MO mpeaMery «XuMus». Hanbosnee CIOXKHBIMH TEMaMH OKa3alUCh: (IPOBEPSEMBIE 3JIEMEHTHI
coJIepKaHus)

- T10JIb30BaThCsI OCHOBHBIMU €/IMHUIIAMHU KOJIMYECTBA BEILIECTBA, Macca, 00bEM, KOHIIEHTpAIUs;

- YMEHHUE COCTABIATh XUMHUECKUE YPAaBHEHHSI 110 3a/JaHHBIM LIETIOYKaM peakiuil (peakliuu COeIMHEHMs], Pa3lIOKEHMs, 3aMellleHle, 0OMEeHa)

- YMEHHE IpPO CUUTHIBaTh KAYECTBEHHbIE U KOJIMYECTBEHHBIE 33/Ja4yd HA HAXOXKJCHHE OIPENEICHHBIX BEJIWYUH H3MEPEHMs, TaKUX Kak
KOHIEHTpaLUs1, MaccoBas J0JIs JIEMEHTA, MacCOBasi 10JIsl pACTBOPEHHOTO BEILLIECTBA CPEAH PACTBOPOB U ra3oB.

[lonroroBka K »5K3aMEHy OCYLIECTBIISIETCS Ha MNPOTSHDKEHMHM OOy4YeHHsl Ha ypOBHE OCHOBHOIO o0OIIero o0pa3oBaHUS M HalpaBlieHA Ha
dopmMHpoBaHHEe y yyaluxcs oOmHUX Yy4eOHBIX JecTBUHM, cHocoOCTBYIOIMX Oojee 3(PQeKTHBHOE YCBOEHHE H3y4yaeMbIX BOIPOCOB. YUHUTHIBas
VHAMBHUIyaJIbHbIE TICUXOJIOTMYECKHE 0COOEHHOCTH U BO3MOXKHOCTHU yuamuxcs, B 2021-2022 yyeOHOM roay yaeanTbh 0co00e BHUMaHUE U3YUYEHUIO TaKUX
pa3esioB U TEM:

I'maBa Ne2 XuMmunueckue peakiiuu B pacTBOpax

I'maBa Ne3 HemeTtainisl U X COEIUHEHUS

I'maBa Ne4 Metanibl B BX COEIMHEHUS

I'maBa Ne5 Xumus u okpyskaromas cpena
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Hpunoxenne k OOII OO0 yTBep:KIeHHOT

npukaszom ot 08.06.2022 Ne 11110-13-407/2

MyHuumnnajabHoe 010/1:KeTHOe 00111e00pPa30BaTeIbHOE YUPeKIeHue
cpeansis o0meoodpa3zoBarebHas mKoJa Nel( ¢ yriy0JeHHbIM U3y4eHreM OTAeJbHbIX NPeIMeTOB

PABOYASI ITPOI'PAMMA
[Ipenmer XAMUS
YpoBeHb 00111600pa30BaTEIbHBIN

(o6meobpa3oBaTenbHBIN, MPOGUITBHBIN, YTITyOICHHBI)

Bnosuna Haranes CepreeBHa
@®.1.0. yuutens-pa3paboTyrka

Kmacc_ 8A,B.I.JILE
2022-2023 yueOHbIii roa

KommuecTBO Hacos:
Bcero 704; B Heaemro 24

[Tporpamma pazpaborana Ha ocHOBe DeepalibHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa OCHOBHOTO OOIIETO
00pa3oBaHusl, yTBEPKIEHHOTO MprKa3oM MuHuctepcTBoM oOpa3zoBanus Poccuiickoit @enepanuu. [IpeqmerHas muHus yaeOHUKOB
O. C. I'abpuensna, 1. I'. Octpoymona, C. A. Cnaakosa. 8-9 kiacchl : yue0. mocobue ajis oomieodpaszonart. opranuzanuii / O. C.

[Nabpuensn, C. A. Cnankos. - 3-e uza. - M. : [Ipocsemenue, 2021
Cypryrt, 2022 .
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