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IHosicuuTenLHAA 3aINCKA

O0mas xapakTepucTHKA y4eOHOro npeaMmera « XuMush»

Pabouass mporpamma mo npenmery Xumusi B 9-10 knmaccax pazpaborana Ha ocHoBe DenepalibHOIO TOCYAapCTBEHHOIO
CTaHJapTa OCHOBHOTO 00I1Iero oOpa3oBaHus, yTBepkiaeHHoro Ilpukazom MuHucTtepcTBa 00pa3oBaHusi U Hayku Poccuiickoit
®deneparuu ot «17» gexadbps 2010 r.Ne 1897 u AOOII OO0 mns cnadoBuasmux odydarnmxcs ['bOY «C(xk)OLINCC umenu B.
. TaraeBa», pa3padboranHoii B coorBeTcTBUU ¢ DAOII OO0 OB3, yrBepx)kaennoi [Ipukazom Munucrtepcra npocsemienust PO ot
24 Hos0pst 2022 1. Ne 1025
MecTo yueOHOro npeamera «XuMus» B y4eOHOM ILIaHe
PaGouas mporpamma 1o xumMuu npeaycmarpuBaeT B 9 kiacce — 68 yacos, B 10 kinacce — 68 4acoB 3a roj corjacHo Y4eOHOMY IIJIaHy
I'bOY «C(x)OIINCC um. B.I1I. /laraeBa» Ha 2024-2025 y4eOHbIH rof
Hean: BoOpyXKeHHE YYaIlIMXCSd OCHOBAMU XUMHYECKUX 3HAHWM, HEOOXOIUMBIX ISl MOBCEIHEBHOM >KU3HU, MPOU3BOACTBEHHOU
NeATEIbHOCTH, POJOJKEHHST 00pa30BaHusl, MPaBUILHON OPUEHTALIMK U TTOBEJICHUM B OKPYXKAIOIIECH cpesie, BHECEHHUE CYIIIECTBEHHOTO
BKJIaJla B Pa3BUTHE HAYYHOTO MUPOTIOHUMAHMUSI YUaIIIUXCA.

B nmaHHOW mporpaMmMe BbIpa)K€Ha T'yMaHUCTHYECKass U XMMHKO-3KOJIOTHYECKasi HAIlPaBJIECHHOCTh M OPUEHTAIMSl HA pa3BUBAIOLIECE
oOydenue. B Helt oTpakeHa cuUcTeMa BaXHEHIIINX XUMUYECKUX 3HAHUN, PACKPBITA POJIb XMMHUHU B TIO3HAHUU OKPYIKAIOIIETO MHUpPA, B
MOBBIIICHUH YPOBHS MaTepUAbHOM KM3HU OOIIECTBA, B PA3BUTHUH €T0 KYJIBTYPbI, B PEIICHUN BAXKHEUIITUX MPOOJIEM COBPEMEHHOCTH.
3amaum:

* OCBOCHHME BXHEUIIIUX 3HAHUI 00 OCHOBHBIX MOHATHAX U 3aKOHAX XMMHUU, XUMUYECKON CUMBOJIMKE;

* OBJIQJICHUE YMEHUSIMU HAOIIOAaTh XMMUYECKUE SIBJICHUSI, MPOBOJUTh XUMUUECKUN SKCIIEPUMEHT, MPOU3BOJIUTH PacUu€Thl HA OCHOBE
XUMUYECKUX (POpMYJI BEIIECTB U YPaBHEHUM XUMHUECKUX PEAKIIHiA;

* pa3BUTHE MO3HABATEIBHBIX UHTEPECOB U MHTEIUICKTYaIbHBIX CIIOCOOHOCTEHN B MPOIECce MPOBEACHUS XUMUUECKOTO IKCTIEPUMEHTA,
CaMOCTOSITEJILHOTO MPUOOPETEHUS 3HAHWM B COOTBETCTBUU C BO3HUKAIOIIUMHU KU3HEHHBIMU TTOTPEOHOCTIMU;

* BOCHHTAHWE OTHONICHUS K XUMHH KaKk K OJHOMY #3 (yHIAMEHTATbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY
o011eueI0BEYECKOM KYJIbTYpHI;



* IpUMEHEHUE MOTYUYEHHBIX 3HAHUN U YMEHHUU 1Ji1 6€30MacHOro MCIOJIb30BAaHUS BEIIECTB U MATEpUAJIOB B OBITY U Ha MPOU3BO/JICTBE,
pelIeHus] MPAKTUYECKUX 3aJa4 B IMOBCEAHEBHOW KU3HM, MPEIYyNPEKACHUS SBICHUN, HAHOCSIIIUX BpPEd 3J0POBbIO0 YEIIOBEKA U
OKpY>Kalollen cpeje.

Oco0enHocTH peajn3anuu 001e00pa3oBaTeJIbHON NPOrpaMMbl IPH 00y4eHHUH CIA00BUAAIIUX 00y YAOIIUXCSH:

Pabouast mporpamma IMOJTHOCTBIO COXpaHSET TOCTaBIICHHBIE B 00IIe00pa30BaTEIbHON MporpaMMe MENd M 3aJadd, a TaKKe
OCHOBHOE COJIepKaHUE, HO IS OOecreueHHsl OCOObIX 00pa3oBaTENbHBIX MOTPEOHOCTEH CIA0OBUAAIIMX, OOYYAIOMIMXCS HMEET
CJIEIyIOIMEe OCOOEHHOCTH peain3alinn. T OCOOCHHOCTH 3aKIIFOYaI0TCS B:

1. mocTaHOBKe KOPPEKIIMOHHBIX 32124

. oOy4aTh TpPaBWIbHBIM U O€30MacHbM HpuéMaM paboThl 0€3 KOHTPOJIA CO CTOPOHBI 3pPEHUs, YMEHHS I0JIb30BaThCS
CHEIUaTbHBIMI MPUCITOCOOICHUSIMHA IS CITA00BUIATIINX;

. (GOpMHPOBATH TEXHOJOTHUECKYIO KYJIbTYPY, CAMOCTOSTEIHLHOCTh B IUIAHUPOBAHWH TPYAOBOW MEATCILHOCTH, HCTIOIB3YS
KOMITEHCATOPHBIC (DYHKIIMH OPTaHU3Ma;

2. METOAUYECKHUX MPUEMAX, HCIOJIb3yeMbIX HA YPOKAX:

— TIpU pacCMaTpUBAHUU PUCYHKOB M CXEM YUHUTEJIEM UCIOJIb3YETCs CIIEUaIbHBIN aJTOPUTM MOACTAIBHOTO PACCMAaTPUBAHUS;

— OKAa3bIBACTCS, MHANBHUyAJIbHAS TTOMOIIb IPH OPUEHTUPOBKE yUAIUXCS B YICOHUKE;

— JUIA yIIyYIICHUS 3pUTEITHHOTO BOCIIPUATHS MPU HEOOXOIUMOCTH MPUMEHSFOTCSI OTITUYECKHUE TTPUCTIOCOOIICHHMS.

3. KOPPEKIUOHHOW HANIPABJIEHHOCTH KAK/10T0 YPOKA;

[Ipu opranuzaruum y4eOHOTO mpoIecca HEOOXOUMO YUUTHIBATh TUTUEHUYECKUE TPEOOBAHUS JIsI YaCTUYHO 3pAuuX ydammuxcs. U3-3a
OBICTPOM YTOMIIIEMOCTH 3PEHUS BO3HHUKACT 0c00ast HEOOXOAMMOCTh B YMEHBIIICHUH 3PUTEIIBHON HArpy3ku. B mensx oxpaHbl 3peHHS
nerer u odecreyeHrst paboTOCOCOOHOCTH HEOOXO0IUMO:

o BBOJIUTh TUTUEHUYECKUE May3bl (YIPaXKHEHUS IS TJ1a3);
. CJICIUTH 32 TT0301 peOEHKA BO BPEMsI 3aHSTHIA;
o BBOJUTH TUHAMUYECKHE May3bl C UEIbIO OTAbIXA JJIS IJ1a3;

L OTrpaHUYIMBATh AJIMTCIBHOCTD 3pPITCJ'IBHOfI Harpy3Ku B 3aBUCMMOCTH OT IIATOJIOTUH 3PCHMUA.



4. TpeOOBaAHUSAX K OPraHU3aALMH MPOCTPAHCTBA
BaxxHbpIM yCliOBHEM OpraHM3alMy MPOCTPAHCTBA, B KOTOPOM 00ydaroTcs caaboBUAALINE O0ydaroliuecs, sBIseTcs 0€30MacHOCTh U
MOCTOSTHCTBO MPEIMETHO-TIPOCTPAHCTBEHHON CPE/Ibl, UTO MPEANoaraeT:
® OIpeaesIeHHOE PEAMETHOE HAOJIHEHUE IIIKOJIBHBIX MOMEIIeH i (CBOOOJHBIE MPOXO/IbI K TApTaM, BXOJHBIM JIBEPSIM, OTCYTCTBUE
BBICTYNAIOUIUX YIJIOB U APYTOE).

CopaepixaHue yueOHOIr0 npeamera

Xumusda 9 kiacc:

Tema 1. IlepBoHavaibHbIe XUMHYECKHE TOHATHS (224.)

[Ipenmer xumuu. XuMusi Kak 4acThb €cTeCTBO3HaHUS. BemiectBa M ux cBoiicTBa. MeTonbl MO3HAaHUS B XMMHU: HaOIIOJCHHE,
AKCIIEPUMEHT, u3MepeHne. ICTOUHNKN XUMUYecKor nHpopMalii: XumMudeckas aureparypa, Uarepuer. [Ipuemsl 6e3omnacHoi paboTh
c obopyoBaHueM U BeuiecTBaMu. CTpoeHHE MIIIaMEHH.

Yucteie BemectBa U cMecd. CrnocoObl OYMCTKM BEIIECTB: OTCTaMBaHWE, (PUIBTPOBAaHWE, BBIMAPUBAHUE, KPHUCTAJUIM3ALIMS,
muctrisnns. Ou3ndecKkue sBiICHU U XUMUYECKUE peakiuu. [Ipu3Hakyn XMMUYECKUX PEAKLIUNA U yCIOBUS BOSHUKHOBEHUS U TCUECHUS
XUMHUYECKUX PEAKIUH.

ATOMBI, MOJIEKYJIbI U MOHBI. BelllecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. Kpucramiueckue 1 aMop@HbIe BEIIECTBA.
Kpucrammmueckue pemeTkn: aToMHas U MOJIEKYJISIpHasA. 3aBUCUMOCTbh CBOMCTB BEIIECTB OT THUIA KPUCTAJUIMYECKON PEILETKH.
[IpocTeie U cnokHBIE BENIECTBA. XUMHUUYECKUIN dJIEMEHT. MeTaibl 1 HeMeTaulbl. ATOMHAsl eIMHALA Macchl. OTHOCHUTENIbHAS ATOMHAs
Macca. 3HaKd XUMUYECKUX 3JIEMEHTOB.

3aKOH TIOCTOSHCTBA COCTaBa BellecTB. Xumuyeckas ¢opmyna. OTHOCUTENbHAsh MOJEKylsapHas Macca. KadecTBeHHbIN u
KOJIMYECTBEHHBIA COCTAB BEIIECTBA. BhruncieHus mo xumuueckuMm gopmyiam. MaccoBasi 105 XUMHYECKOTO 3JIEMEHTA B CJI0KHOM
BELICCTBE.

BanentHocts xuMuueckux 5jeMeHTOB. CoctaBieHue (GopMysl OHHAPHBIX COEIMHEHHM MO BAJIEHTHOCTH aTOMOB XWMHUYECKHX
9JIEMEHTOB U ONPEJIEIIEHNE BaJIECHTHOCTH aTOMOB XMMHUYECKHX 3JIEMEHTOB 110 (popMyJiaM OMHAPHBIX COCAMHEHUH.



ATOMHO-MOJIEKYJISIDHOE YUYEHHE. 3aKOH COXPAHEHHMSI MAacChl BEIIECTB MPU XUMHUUYECKUX peakuusax. JKu3Hb U aearenbHocTh M. B.
JlomoHOCOBa. XMUYECKUE YPABHEHUS. THUITBI XUMHUECKUX PEAKIINI: PEAKIIUN COCAUHECHUS, PA3JIOKECHUS, 3aMEIICHUS.
Koaddurmentsl B ypaBHCHHUSIX XUMUYECKUX PEAKIUN, KaK OTHOIICHHUS KOJWMYECTB BEIICCTB, BCTYMAIONIUX W OOPa3yrONIUXCS B
pe3yJbTaTe XUMUYECKON PEAKIUH.

JleMoHCcTpanuu:

O3HakoMmJIeHHE C JIaDOpaTOpHBIM O0OpYyAOBaHHEM; TMpHeMbl Oe3omacHoM paboTbl ¢ HUM. CrnocoObl OYHCTKM BEIIECTB:
KpUCTAIUTA3AIUA, TUCTUIIISALINS.

HarpeBanue caxapa. HarpeBanue napaduna. BzanmoseictBue pacTBOpoB: kapOoHaTa HATPUS U COJISTHOM KUCIOTHI, cyibdara meau(ll)
U TUApOKcHIa HaTpus. B3aumonelicTBre cBexeocaxieHHoro ruapokcuaa meau(ll) ¢ pactBopom riroko3sl mpu OOBIYHBIX YCIOBUSAX U
MIpY HarpEBaHUM.

[TpuMepbl NPOCTHIX U CI0KHBIX BEIIECTB B PA3HBIX arpEraTHbIX COCTOSHUSX.

[[TapocTepxHEBBIE MOAETN MOJIEKYJI METaHA, AaMMHAKa, BOJBI.

[IpakTuueckas padora 1

[Tpuemsbl 6e30macHoOi paboThI ¢ 000pyI0BaHUEM U BemecTBaMu. CTpoeHue TUIAMEHH.

[IpakTruueckas pabora 2

Ouuctka 3arps3HeHHON TOBAPEHHOM COJIH.

JlaGopaTopHBIE OMBITHI:

PaccmoTpenue BelecTB ¢ pa3auyHbIMU (U3UYECKUMU CBOMCTBaMU. Pa3enenue cMecu ¢ momolibio Maruuta. [IpuMepsl usnyeckux
Y XUMUYECKUX SIBJICHUM.

O3HakoMJIeHHE ¢ 00pa3liaMH MPOCTHIX (METAJIBI K1 HEMETAJIbI) M CIIOKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX MTOPO/I.

Paznoxenue ocaoBHOro kapOonata meau (II). Peakius 3amemenust Mmenu »«ene3om.

YnpaxHeHUs U 331a4H:

YnpaxHeHus Ha ONpeieSICHUE BaJICHTHOCTH AJIEMEHTOB B OMHAPHBIX COCAMHEHUSIX.

VYrpaxHeHus: Ha cocTaBieHre GopMys1 OMHAPHBIX COSAMHEHUH 110 N3BECTHON BaJICHTHOCTH.



YpakHCHHS Ha OTIPEICIICHUE COCTaBa IMMPOCTEHUIITNX COSAMHCHUH 110 X XMMHUYECKUM (hOopMyJIaM.
YrpakHCHHS B COCTABIICHUH XUMUYCCKUX YPABHCHHM.

BrruncieHre 0OTHOCHTEIILHON MOJICKYIISIPHOI MacChl BEIIECTBA 110 (hopMyJIe.

Brruucienne MacCOBOM JTOJIM 3JIEMEHTa B XUMHYECKOM COSUHCHUU.

Y cTaHOBJICHUE MPOCTEHIIEH (hOPMYJIbI BEIISCTBA IT0O MACCOBBIM JIOJISIM 3JICMEHTOB.

Heobxonumoe o0opyoBaHue:

ITepuonuueckas cucteMa xumuueckux s3aeMenToB [1. 1. Menneneera. (IICXD)
[ITapocTeprKHEBBIE MOJICITH MOJICKY L.

Mopenu KpUCTAITHIECKUX PEIICTOK.

XUMHUYECKHE PEAKTUBBI U 00OPYTOBAaHHWE B COOTBETCTBUM C METOJWYECKUMH YKa3aHUSIMH K JIEMOHCTPAIIMOHHBIM OIBITAM H
MPaKTUYECKUM paboTam.

Tema 2. Kucsiopon (5 4.)

Kucnopon. Haxoxnenne B mpupone. Ilomydenue kuciaopona B mabopaTopuud W TPOMBINUICHHOCTH. Dusnyeckue M XUMHYECKUE
cBorictBa kucnopona. l'openue. Okcupawl. Ilpumenenue kuciopoma. Kpyrosopor kwucinopoma B mnpupoae. O30H, aJUTOTPOIHs
kuciopoaa. Bozmyx u ero cocrtan. 3amnura aTMoc(hepHOro BO3ryXa OT 3arps3HECHUM.

JleMoHCcTpanuu:

dusznyeckue U XMMUYECKUE CBOMCTBA Kuciopoza. [lomyueHne u cobupaHue KUCIOpoaa METOAOM BBITECHEHHS BO3AyXa U METOJIOM
BBITECHEHUS BOJBI. Y CIIOBHS BO3HUKHOBECHHS M IMPEKPAIECHUS TOPEHUS.

[IpakTuueckas pabora 3

[Tonyuenue u CBOMCTBA KUCIOPOIA.

JlabopaTOpHBIE OMBITHI:

O3znHakomiieHHe ¢ 00pas3amMu OKCHIOB.

VYpaxHeHus U 3a7a4i:



VYnpaxHeHus Ha cocTaBiieHue (OpMyJT OKCUIOB 110 U3BECTHOM BaJICHTHOCTH.

VYpaxHeHHs B COCTABICHUN YPABHEHUN PEAKIIMI TOPEHUS CIOKHBIX BEIIECTB.

Heo6xonumoe o6opynoBanue:

[Tepuonuueckas cucrema xumuueckux anemeHToB 1. . Menneneesa. (IICXDJ)

XHUMHYECKHE PEAKTUBBI M OOOPYIOBAaHHWE B COOTBETCTBHM C METOJWYECKHMMH YKA3aHUSIMH K JIEMOHCTPALMOHHBIM ONBITAM H
MPaKTUYECKUM padoTaM.

Tema 3. Bogopona (34.)
Bonopon. Haxoxaenue B ipupose. [lonydenue Bogopoja B 1a00paTopuu U MPOMBINIIEHHOCTU. DU3NYECKUE U XUMUYECKUE CBONCTBA
BoZopoaa. Bogopoa — BocctaHoBuTENB. Mepbl Oe30macHOCTH IpH padoTte ¢ BogopoaoM. [Ipumenenue Bogopoa.

JleMoHCcTpanuu:

[Tonyuenue Bomoposa B anmapate Kuria, mpoBepka BoIOpojia Ha YUCTOTY, TOPEHUE BOJAOPO/Ia HAa BO3yXE U B KMCIOPOJIe, COOMpaHue
BOJIOPOJIa METOJIOM BBITECHEHHEM BO3yXa U BOJIBI.

[Ipaktuueckas pabora 4

[Toyuyenue Boopoa 1 UCCIIeIOBAaHUE €T0 CBOWCTB.

JlabopaTOpHBIE OMBITHI:

Bzaumosneticteue Bogopoa ¢ okcuaom meau (1)

YnpaxxHeHus U 3aJ1a4u:

VYrpaxHeHus: Ha COCTaBICHUE (POPMYII COETMHEHHH 110 U3BECTHOM BAJICHTHOCTH.

YpakHCHHS B COCTaBIICHUH XUMUYCCKUX YPABHCHHM.

Heob6xonumoe o6opyioBaHue:

ITepnoanyeckas cucrema xumuueckux aineMeHToB 1. . Menaeneena. (IICX3J)

XUMHYECKUE PEAKTHBBI U 000PYTOBAHKUE B COOTBETCTBHH C METOJNYECKUMH YKA3aHUSIMU K JIEMOHCTPAITMOHHBIM OTIBITaM.



Tema 4. PacTBopbl. Bona (6 4.)

Bona. Bona B npupoje u crmocoOsl e€ ourcTku. Alpariusi Bojbl. XMMHUYECKHE CBOMCTBA BOJbl. B3anmojieiicTBHE BOJBI ¢ OKCHIAMU
METaJIOB U HeMeTaiuioB. [Ipumenenue Boabl. Boga — pactBopurens. PacTBOpuMOCTh BelllecTB B Bojie. MaccoBasi 10711 paCTBOPEHHOTO
BEIIIECTBA.

JlemoHCcTpanmmu:

Amnanu3 Bojbl. CuHTE3 BOJbl. B3auMoeicTBrE BOABI ¢ HATPUEM, KajbIIMeM, MarHMEeM, OKCHJIOM Kajblius, okcuaoM yriepoaa (I1V),
okcusioM gocdopa (V) u ucnpITaHUE MOTYUYESHHBIX PACTBOPOB UHIUKATOPOM.

[Ipaktuueckas padbora 5

[IpuroroBiieHrE PACTBOPOB COJIEH C OIIPEICICHHON MacCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA.

YrpaxHeHus U 3a7a4u:

Haxosxenne MmaccoBoii 107U paCTBOPEHHOTO BEILIECTBA B PacTBOPE.

Brruucienne Macchbl paCTBOPEHHOTO BEIIECTBA U BOBI JJIsSI IPUTOTOBJICHUS pacTBOPA OMPEICIICHHON KOHIICHTPAIIUH.

Heo6xonumoe o6opynoBanue:

[Tepuomuueckas cuctema xumudeckux snemenToB JI. . Menneneesa. (ITCXD)

XUMHUYECKHE PEAKTUBBI U 00OPYIOBAaHHWE B COOTBETCTBUM C METOJWYECKUMH YKA3aHUSIMH K JIEMOHCTPAIIMOHHBIM ONBITAM H
MPaKTUYECKUM paboTaMm.

Tema 5. KosinyecTBeHHbIE OTHOIEHHS B XUMuH (5 4.)

KonuyectBo BemiectBa. Mosibs. MosnsipHas macca U MOJIApHBIN 00beM. 3akoH ABoraapo. MosspHbliii 00beM Ta30B. OTHOCUTEIbHAS
MJIOTHOCTH Ta30B. OOBEMHBIE OTHOIICHUS Ta30B MPU XUMHUYECKUX peakiusax. [Ipocteifimme pacdeTrsl MO0 ypaBHEHUSIM XUMHUYECKUX
pEAKLIUH.

JlemoHncTpanmu:

XUMUYECKHUE COETMHEHUS KOJIMYECTBOM BEIIECTBA 1 MOJIb.

VYrpaxHeHHs U 3a1a4u:



Boluncienus ¢ uCnosib30BaHUEM MOHATHH «Maccay, «MOJIbY, «KOJMYECTBO BEUIECTBAY», «MOJISIpHAS MACCa», «MOJISIPHBIA 00BEMY.
OOBbeMHbBIEC OTHOIICHUS TA30B MPU XUMHUECKUX PEAKIIUX.

Pacdersl o ypaBHEHUAM XMMHUYECKUX PEAKIUN.

Heobxonumoe o0opyoBaHue:

[Tepuonuueckas cuctema xumudeckux nemeHnToB Jl. . Menneneesa. (IICXDJ)

Tema 6. BaskHelimme KJIacchbl HeOPraHnveckux coequHenmii (12 1.)

OCHOBHBIE KJIACCHI HEOPTraHUYECKUX coequHEeHUN. HOMEHKIIaTypa HEOpraHMYEeCKUX BEIIECTB.

Oxkcuapl. OKCUIBI METAIITIOB U HEMETAIOB. PU3NYECKHE U XUMUYECKUE CBOMCTBA, TOJIYUYEHUE U TPUMEHEHHE OKCHJIOB.

I'unpoxcunsl. Knaccudukarus ruapokcuioB. OCHOBaHMs, KiacCU(UKAIUS U CBOMCTBA: B3aUMOJICUCTBUE C OKCHJIaMHU HEMETAILIOB,
KUCIIOTaMU. Peakuus HeuTpam3auu.

AM@oTepHbIE OKCUIBI U TUIPOKCH/TBI.

Kucnotsl, kinaccuduxaius u CBOMCTBa: B3aUMOJICHCTBUE C METAJIJIaMU, OKCHIaMH METaJUIOB. BBHITECHUTEIBHBIN PSil METAJIIIOB.
KucnoTHO-0CHOBHBIE HHIUKATOPBI.

Comu. Cpennue conu. B3zaumopeiicTBue coseil ¢ MetaiiaMu, Kuciaotamu, menodamu. CrocoObl momyueHus cojieid. CBA3b MEXIy
OCHOBHBIMU KJIACCaMH HEOPTaHUYECKUX COCTMHEHU.

JleMoHcTpauuu:

OO0pa3sIel OKCUIOB, KUCIIOT, OCHOBAHMM U coJied. HelTpanm3arus menoun KUCIOTON B IPUCYTCTBUH UHIUKATOPA.

[IpakTuueckas padota 6

Pemenue skcriepuMeHTANIBHBIX 3a7a4 10 TeMe: « BaskHelme Ki1acChl HEOPTaHUYECKUX COCTMHEHU.»

JlabopaTopHBIE OTIBITHI:
OMBITHI, MOATBEPKTAFOIINEC XUMUICCKHAE CBOMCTBA OKCHJIOB, KUCIOT, OCHOBAHHM, aM(POTEPHBIX THIPOKCHIOB U COJICH.
YnpakHEeHUS U 3a7a4u:



PacueTtsl 0 ypaBHEHUAM XUMHUYECKUX PEAKIUN.

Heo6xonumoe o6opynoBanue:

[Tepuonuueckas cucrema xumuueckux anemeHToB . . Menneneesa. (IICXDJ)

XUMHUYECKHE PEAKTUBBI U 00OPYIOBAaHME B COOTBETCTBUM C METOJWYECKUMM YKa3aHUSAMH K JIEMOHCTPAIIMOHHBIM ONBITAM H
PAKTUYECKUM paboTaM.

Tema 7. IleproguuecKkuii 3aKOH U NEPHOANYECKASI CHCTeMA XUMHYecKHuX 3j1eMenToB /1. . MenaesieeBa. Ctpoenue aTtoma (8 4.)

[lepBoHayanbHble MOHATUS KJIACCU(PUKALMU XUMHUECKHUX 3yieMeHTOB. [loHsATHE O rpynmax CXOJIHBIX 3JIEMEHTOB. EcTecTBEeHHBIE
CEMENCTBA XUMUYECKUX 3JIEMEHTOB: IEJI0YHbIE METAJIJIbL, TAJIOT€Hbl. bIaropoIHbIe rassl.

[lepuonuuecknii 3akon [[. W. MenneneeBa. Ilepuoanueckas cucTeMa Kak €CTECTBEHHOHAay4Has KiacCU(PHUKaUUig XUMHYECKHX
AJIEMEHTOB.

Tabnuunass ¢gopma mnpeacTaBiIeHUS KIAaCCUPUKANIUU XUMHUYECKHX 3JIeMeHTOB. CTpykrypa Tabmuibl «[lepmonunueckas cucrema
xumudeckux snemeHtoB . M. MenneneeBa» (kopotkas (opma): A- u b-rpynmsl, nepuoapl. Ou3ndecKkuid CMBICT MOPSAKOBOTO
(aToMHOT0) HOMEpA, HOMEPA MEPUOIa U HOMEPA TPYIIIHI (JIJIs1 DJIEMEHTOB A-TPYTI).

CrpoeHue aToMa: iIpO U 3JIEKTpOHHAs 000104Ka. COCTaB aTOMHBIX Siiep: MPOTOHBI M HEUTPOHBI. M30TONBI. 3apsa aTOMHOrO sjpa,
MacCOBOE YHCIIO U OTHOCHUTEIIbHAsI aTOMHAs Macca.

CoBpeMeHHas (OpMyYITUPOBKA MOHATUS «XUMHUYECKHUI AIIEMEHT.

DJexTpoHHasi 000JI0YKa aTOMa: MOHITHE 00 YHEPreTUYECKOM YPOBHE (DJIEKTPOHHOM CJIO€), €ro EMKOCTH. 3alOIHEHNE 3JIEKTPOHHBIX
CJIOEB y aTOMOB OJJIEMEHTOB MaJIbIX MEPUOJIOB. DJEKTPOHHBIE CXEMBbl U AJIEKTpPOHHO-Tpaduueckue ¢opmynbl. CoBpeMeHHas
(bopMyTUpOBKa EPUOIUUYECKOTO 3aKOHA.

3HaYeHue MepUOANYECKOr0 3aKOHA ISl pa3BUTHUS HaykH. JKu3Hb 1 HayuHslid noasur JI.1.Menneneesa.

JlemoHncTpanmu:

ITepnoanyeckas cucrema xumudeckux saeMeHToB 1. 1. Menneneera. (ITCXD)

@u3NUeCKHEe CBOMCTBA MIETOYHBIX METAIIJIOB.
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B3aumoneiicTBrue okcuI0B HaTpusi, Maraus, ¢gocdopa, cepbl C BOJOU, UCCIEIOBAHUE CBOMCTB MOJTYUYEHHBIX MPOTYKTOB.
BzaunmopericTBue HaTpus U Kaiaus C BOJIOM.

dus3nyecKkue CBOMCTBA TaJIOTCHOB.

B3anmoeiicTBre aTtOMUHUS C XJIOPOM, OPOMOM 1 HOJIOM.

YhpaxxHeHus U 3a1a4u:

VYpaxxHeHus: Ha OCHOBHBIE XapaKTEPUCTUKH aTOMA XUMHYECKOTO 3JIEMEHTA.

YnpaxHeHus Ha CpaBHEHHUE CBOMCTB XMMUUECKHUX JIEMEHTOB Ha OCHOBaHMM uX noJioxkenus B [ICXD JI. . Menaeneena.
Heo6xonumoe o6opynoBanue:

[Tepuomuueckas cuctema xumudeckux snemenToB J1. . Menneneesa. (ITCXD)

XHUMHUYECKHE PEAKTUBBI K 000PY0BaHHUE B COOTBETCTBUH C METOAUUYCCKIUMHU YKA3aHUSIMHM K IEMOHCTPAIIMOHHBIM OIIBITAM.
Tema 8. Xumunueckas cBsizb. CTpoeHue Bemecrna (9 4.)

DIIEKTPOOTPHUIIATETLHOCTh XUMHUECKUX AJIEeMEHTOB. OCHOBHBIC BHIbI XUMHUECKOMN CBSI3U: KOBaJCHTHAS HETIOJIIPHAs M KOBAJICHTHAS
noJisipHast cBsi3b. loHHAs CBS3b. BaeHTHOCTD, CTEIICHh OKUCIICHUS, 3apsi/] HOHA.

JleMoHCcTpanuu:

ComocTaBieHue PU3NKO-XUMUICCKUX CBOMCTB COSAMHEHUHN C KOBAJICHTHBIMU i MIOHHBIMH CBSI3SIMH.

YnpaxHeHus U 3aJ1a4u:

YrpakHeHHS Ha ONPEICIICHUE TUTIA XUMHUYECKOUN CBSI3M B COSTMHEHUSX; COCTABJIICHHE CXeM 00pa30BaHUS CBSI3EH B COCTUHEHUSX.
YrpakHCHUS Ha ONPEICICHUE CTENEHW OKUCICHHUS DJCMEHTOB B COCAUHCHUH; COCTaBJICHHE (OPMYJIBI BEIISCTBA IO CTCIICHHU
OKHCJICHHUS DJIEMEHTOB.

Heob6xonumoe o6opyioBaHue:

[Tepuoauueckas cuctema xumuueckux saeMenToB [1. 1. Menneneera. (IICXD)

Psit 37€KTpOOTPHIIATETEHOCTH XUMHYECKUX 3JIEMEHTOB.

XHWMHYECKHE PEaKTUBBI M1 000PYI0BAaHUE B COOTBETCTBHH C METONYCCKUMH YKA3aHUAMU K IEMOHCTPAIIMOHHBIM OITBITaM.
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Conepsxkanue yue0HOr0 mpeamera
10 kaacc:
Tema 1. Knaccupukanusi XuMuueckux peaknmii (7 4.)

Peakuuu: coeauHeHus, pasiokeHus, 3aMmelieHusi, oOMeHa. CreneHb okuciaeHHs. OKUCIUTEIbHO- BOCCTAHOBUTENIBHBIE PEAKIIMH.
Oxucnurens, BOCCTAHOBUTEIb, IIPOLIECCHI OKUCIIEHUS, BOCCTaHOBJIEHU. COCTaBIEHUE YPABHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumin c IIOMOIIBIO MeTOoJa JIEKTPOHHOIO OanaHca.
TerunoBble 3Q(HEKThI XUMUYECKUX PEAKIUN. DKZOTEPMUUECKHE U SHIOTEPMHUUYECKHE peaKIu. TepMOXUMHYECKUE YPABHEHUS. 3aKOH
COXpPaHEHMS W NPEBpPALICHUSA dHEpruu. PacdeTsl MO TEPMOXMMHYECKHM ypaBHEHUAM. CKOPOCTh XMMUYECKUX peakunii. DaxTopsl,
BIIMSIOIINE Ha CKOPOCTh XMMHUYECKHX peakiuil. [lepBoHadanbHble mpenctaBieHus o katanuse. OOpatumsbie peakiuu. [lonstue o
XUMHYECKOM PaBHOBECHH.

Tema 2. XuMH4YeCKHEe PeaKIHMH HAYIIHE B BOAHBIX pacTBopax (12 u.)

Cy1HoCTh mpoliecca 3JAEKTPOTUTUYECKOW AUCCOIMALNNA. DIEKTPOIUTHI U HEANEeKTpouThl. Monbl. KaTnoHbl 1 aHnoHbl. ['uapaTHas
TEOpHUsl PACTBOPOB. DJIEKTPOJMTHYECKAs] JUCCOIMAIUS KUCIOT, OCHOBaHUM, cojieid. Cnabble M CUJIbHBIE 3JEKTPONHUTHL. CTENeHb
nucconyanuu. Peakiu MOHHOTO oOMeHa. YCJIOBHS MPOTEKaHUs peakiuid oOMeHa 10 KOHIa. XMMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COEJUHEHUM B CBETE TMPEICTABICHUN 00 JJICKTPOJIUTHUECKON IUCCOLMAIMM M  OKHUCIUTEIHHO—
BOCCTAaHOBUTENBHBIX peakuusx. [lonaTre o ruaponuse comnen.

Tema. HemeTannl (2 4.)

OO0miasi XxapakTepuCcTUKa HEMETAJIOB MO MX IMOJOXKEHHUI0 B MEPUOJUYECKOM cucTeMe Xumuuyeckux sneMeHToB JI.M.MeHneneena.
3aKOHOMEpPHOCTH M3MEHEHHUS B TepUojax U Tpymmax (U3NYECKUX U XMMUYECKHX CBOMCTB MPOCTHIX BEIIECTB, BBICIIMX OKCHJIOB U
KHUCJIOPOJ COJEpKaIuX KUCIOT, 00pa3zoBaHHbIX HeMetaiamu [-III mepuonoB. BogopoaHbie coenrHeHus HeMeTauioB. M3MeHeHue
KHCJIIOTHO-OCHOBHBIX CBOMCTB BOJOPOJHBIX COCTMHEHUHN

Tema 3. I'anorensl (5 4.)
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Hemeramnbl. ['anorensl. [lonoxenue B mepuOAMYECKON CHCTEME XMMHYECKUX SJIEMEHTOB, CTPOCHHE MX aroMoB. HaxoxaeHue B
npupoze. duznveckre 1 XUMHUYECKHUE CBOMCTBA TaoreHoB. [lonyuenue u npumeHeHue raioreHoB. Xiop. Ou3ndeckue 1 XUuMUYECKHe
cBoiictBa xjopa. I[Ipumenenue xuopa. XnopoBomopon. Pusuueckue cpoiictBa. l[lomyuenue. CoussiHas KUCIOTa M €€ COJIH.
KauectBeHHas peakiusi Ha XJIOpUJl — HOHBI. Pacnio3HaBaHue XJ10pua0B, OPOMHUJIOB, MOIUIOB.

Tema 4. Kucsiopoa u cepa (7 4.)

[TonoxeHue B NMEPUOINYECKON CHUCTEME XMMHUYECKUX 3JIEMEHTOB, CTpoeHHE MX aTomoB. Cepa. Amorponus cepbl. PuU3nyeckue U
xumudeckue cpoiictBa. Haxoxnenne B npupoxe. IIpumenenue cepbel. CepoBopopon. CepoBomopojHas KHCIOTa W €€ COJIH.
KauectBennas peakuuss Ha cyiabdua- umonsl. Oxcun cepbl (IV). Cepnas kuciora. XUMHUYECKHME CBONCTBAa pa30aBICHHOW U
KOHLIEHTPUPOBAHHOW cepHOM KHUCIOThl. KauecTBeHHass peakuus Ha Cyib(aT- HOHbl. XUMHYECKHME DPEAKLMUH, JIEKAIIUE B OCHOBE
ITOJTYYEHHSI CEPHOM KMCIIOTHI B IPOMBIIIIIEHHOCTH. [ [puMeHeHne CEpHOM KUCIIOTHI.

Tema 5. A3zot u pocop (8 4.)

[TonoxxeHre B MEPUOINYECKON CUCTEME XMMHUECKHUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, (PU3MUECKHE U XUMHUYECKHE CBOMCTBA,
noslydyeHue u npumeHenne. KpyroBopot azora B mpupoae. AMMuak. Ousndeckne u XUMUYECKHUE CBOMCTBA, TOTyYeHUE, IPUMEHEHHE.
Conmn aMMOHMS. A30THast KHMCJIOTa U €€ CBOMCTBA. OKMCIIUTENbHBIE CBOWCTBA a30THOW KHUCHOTHI. [lomydeHue a30THOM KHUCIOTHI B
naboparopur. XUMHUYECKUE PEAKINH, JIKAIINE B OCHOBE MOJYYCHHsI a30THOM KHCIOTHI B MpOMbBIIUIEHHOCTH. [Ipumenenue. Comnn.
Azotabie ynoopenus. ®ochop. Amnorponusi. usznueckne u xumudeckue cBorctsa. Okcun gocdopa (V). dochopnas kucnorta, ee
COJIA U yIOOpEHHSI.

Tema 6. Yriepox u kpemumii (9 4.)

[TosoxeHne B MEpUOUUECKON CUCTEME, CTPOCHUE aTOMOB. YTJepoa. Amnotponusi. OU3NUECKUe U XUMUYECKUE CBOMCTBA yriepoaa.
AncopOnus. YrapHblii ra3. YTIIEKUCIBIN Ta3. YTOJIbHAS KUCIOTa U ee coiu. KauecTBeHHas peakius Ha kKapOoHat — noHbl. KpyroBopor
B nnpupone. Kpemunii. Oxcun kpemuus (IV). Kpemuuesas kucnota u ee conu. Ctekiio. [leMeHr.

Tema 7. Metasusbi (13 4.)
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ITonoxeHue B IEpUOINYECKON CUCTEME, CTPOEHNE aTOMOB. Metaindeckas cBs3b. Pu3nueckue cBOMCTBa. P akTHBHOCTH METalIOB.
cBoiicTBa MeTayioB. OOuMe crnocoOs! nosydenus. CraBbl MetaiioB. 1llenounsie Metansl. [lonoxeHne B epruoguuecKoi cUcTeME,
CTpoeHne aroMoB. Pusnyeckue U XxuMuuyeckue cpoiictBa. lIpumenenue. Haxoxxnenue B npupoge. lllenodHo3eMenbHbIE METalIbl.
[Tonoxenue B NMEPHOAUYECKON cUCTEME, CTpoeHHe aToMOB. dusnmyeckne u xumudeckue corctsa. [Ipumenenue. HaxoxzaeHue B
npupoze. Marauii ¥ KaJibLMid , UX BaKHEHIIHe coequHeHns. JKeCcTKOCTh BOAbI  CLIOCOOBI €€ ycTpaneHus. AmoMunuii. [lomoxxenne B
MEPUOIUYECKON CHCTEME, CTPOCHHE aToMOB. PDu3myeckue U XuMuudeckue cBoucTBa. [Ipumenenume. Haxoxxnenume B mpupoze.
AMQoTepHOCTh OKCHAA U Tuapokcuaa amomMunus. JKene3o. IlonoxxeHne B NepuOgUUECKO cCUCTEME, CTpoeHUE aTOMOB. Du3nueckue u
xuMuueckue cporictsa. Ilpumenenue. Haxoxxnenue B npupone. BaxkHenmme COeIMHEHUS JKelle3a: OKCHUIBI, TMAPOKCHIBI U COJIH
xenesa (I1) u sxenesa (I11). KauecTBeHHas peakiiysi Ha HOHBI.

Tema 8. IlepBoHauaibHbBIE MPEACTABIEHUS 00 OPraHUYeCKUX BemecTBax (7 4.)

[Ipenmer oprannyeckoil xumun. Heoprannueckrue u opraHu4ecKie COeIMHEHUs. YTIEepol — OCHOBA KU3HU Ha 3emiie. OcoOeHHOCTH
CTPOEHHUs aToMa YIJepoJa B OPraHMYECKUX COEOUHEHUsAX. Yriesomoponsl. IIpenensHbie yrimeBomoponasl. MeraH, dTaH, IpOIaH.
CtpykTypHble (hOpMYJIBI YIIIEBOIOPOIOB. ['OMOIOrMUECKUil psiji MPEAebHBIX YIraeBoA0po10B. ['oMonoru. dusnyeckue U XUMUYECKHE
CBONMCTBA NPEACIBHBIX YTIIEBOAOPOI0OB. Peaknnu ropenue u 3amenienusa. Haxoxaenue B npupoae. [Ipumenenue.

HenpenenbHble yrieBoaopoabl. DTUIEHOBBIN PSAJ HENPEAEIbHBIX YIIEBOAOPOAOB. JTUJIEH. PU3NYECKHE U XMMHUUYECKUE CBOMCTBA
stuneHa. Peakuusa npucoenunenus. KauectBennble peakuuu. Peakuus nommmepusanmu. Ilommstunen. Ilpumenenne stuieHa.
ALIETWIIEHOBBIN PsAJl HEMPEAEIBHBIX yIIIEBOIOPOa0B. AnerwieH. CBoiicTBa anetwieHa. [Ipumenenune. [Ipon3BoaHbIe yrieBoI0pO I 0B.
Kpatkuii 0030p OpraHMuecKuMX COEIWHEHUW: OJIHOATOMHBIE CHHUPTHI, MHOTOATOMHBIE CHUPTHI, KapOOHOBBIE KUCIOTHI, CIOKHbBIE
3¢upbl, KUPbI, YIIEBOJbl, AMHUHOKUCIOTHI, Oenku. Ponbp OenkoB B opranusme. [loHSATHE O BBICOKOMOJIEKYJISIPHBIX BEIIECTBAX.
CTpykTypa MOJMMEPOB: MOHOMED, IOJHUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEpU3auud. [loNM3TUIIEH, NOJUITPOIIMIIEH,
ITOJIMBUHUIIXJIOPHI.

Y4yeOHO-MeTOANYECKHI KOMIIIEKC
Pymsutuc I'.E. Xumust: 8 ki1.: yueo.11s oomeoopazosat. Yupexaeununii / I'.E. Pymsutuc, ®©.I". ®enpaman. — M.: [IpocBerienue.
Xumust: 8 KI1.: 3JICKTPOHHOE MPUIIOKEHHE K YUCOHHKY.
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I'apa H.H. Xumus: 3agaunuk ¢ «momomiaukom»: 8-9 kimacesl / H.H. I'apa. — M.: [IpocBeienue.
Iliianupyemble pe3yJibTaTbl 0CBOCHUS Y4e€0OHOI0 MIPpeIMeTa «KXMMHUS» HA YPOBHE OCHOBHOI0 00111€r0 00pa30BaHus

I/IBY‘IGHI/Ie XHUMHMH B OCHOBHOM IIIKOJIE HaIIpaBJICHO HAa AOCTHKCHHC 06y‘{aIOHII/IMHCH JIMYHOCTHBIX, MCTAIIPCAMCTHBLIX U IIPCAMCTHBIX
PE3YJIILTATOB OCBOCHUA yLI€6HOFO mpeamMeTa.

JIn4yHOCTHBIE Pe3yJIbTAThI:

JIMYHOCTHBIC PE3yiibTaTbl OCBOCHHUA IIPOIrpaMMbl OCHOBHOI'O O6HIGFO 06p&30BaHI/IH JOCTHUTI'aIOTCA B XOIC O6Y“I€HHH XUMHUHU B CANHCTBC
y‘{e6HOﬁ U BOCIHUTATEIILHOMN JCATCIBHOCTHU OpF aHn3allru B COOTBCTCTBHH C TpaAUIIHMOHHBIMU pOCCHﬁCKHMH COLMUOKYJIbBTYPHBIMH U
AYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMH, IIPUHATBIMU B O6IH€CTBG I[IpaBUJIaMd W HOpMaMH IIOBCACHUA U CHOCO6CTBYI-OT Imponcccam
CaMOIIO3HaHUWA, CAMOPAa3BUTHA U COOAIN3allun 06yqa10m14xc>1.

JIM4HOCTHBIE PE3yabTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YUCJIE B YACTH:

IlaTpuoTHYECKOT0 BOCTIUTAHUS

1)  [EHHOCTHOTO OTHOIICHHS K OTCUYECTBEHHOMY KYJIBTYPHOMY, MCTOPUYCCKOMY M HAyYHOMY HACJICAWIO, MOHUMAaHHUS 3HAYCHUS
XUMHUYECKOM HAayKH B JKM3HM COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAACTh JOCTOBEpHOW HHMOpMammein o mepeaoBbIX
JTOCTIKCHUSX M OTKPBITUSX MHUPOBOH M OTCUYECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOHCTBE MHpa U
00I111eCTBA;

I'pakaaHCcKoOro BOCIMTAHMS
2)  TpPENCTaBICHHWS O COIHUAIBHBIX HOpPMax M NpPaBUIaX MEKIMYHOCTHBIX OTHOIICHWH B KOJUIGKTHBE, KOMMYHHKATHBHOM
KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, Y4eOHO-HUCCIEN0BATENbCKOM, TBOPUECKON U APYIUX BUAAX ACSITEIbHOCTH; TOTOBHOCTH K
pa3HoO- 00Opa3HOW COBMECTHOW JEATETbHOCTH IpPH BBINOJHEHUU YYEOHBIX, MO3HABATEIbHBIX 3aJa4, BBINOJTHEHUM XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMONOHMMAHHUIO M B3aMMOMNOMOIIM B Mpolecce 3TOM ydeOHOMU
NEeATEIbHOCTH; TOTOBHOCTH OLICHUBATH CBOE NOBEACHHUE U MOCTYIIKM CBOMX TOBAPHUILEH C MO3ULIMKM HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM IOCTYIIKOB;
I{eHHOCTH HayYHOT'O ITO3HAHUSA
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3) MHUPOBO33PEHYECKUX TPEJCTABICHUN O BEIIECTBE W XUMHUYECKOM peaKIiy, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M COCTABJISIIONIMX OCHOBY JJIS TMOHMMAaHHUS CYIIHOCTH HAay4YHOM KapTHHBI MHUpA; MPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJBI, B3aMMOCBS3SX YEJIOBEKa C MPUPOIHOM Cpeoil, O PO XUMHUM B TIO3HAHUU OSTHX
3aKOHOMEPHOCTEH;

4) MO3HABATEJILHBIX MOTHBOB, HAIIPaBJICHHBIX Ha IIOJYYE€HHE HOBBIX 3HAHMM MO XHUMHUM, HEOOXOIUMBIX ISl OOBSICHEHUS
HaO0II0/JaeMbIX TIPOLIECCOB U SIBJICHU;

5) MO3HaBaTEIbHOM, MHPOPMAITMOHHON U YMTATEIBCKON KYJIBTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIILHON pa0OThI C YUICOHBIMHU
TEKCTaMH, CIIPABOYHON JTUTEPATypOH, TOCTYIMTHBIMU TEXHUYCCKUMHU CPEJACTBAMHU HH(GOPMAIIMOHHBIX TEXHOJIOTHIH;

6) wuwHTepeca K OOYYCHHUIO M TO3HAHUIO, JIFOOO3HATEIHLHOCTH, TOTOBHOCTH W CHOCOOHOCTH K camM0o0Opa30BaHUIO, MPOSKTHOU U
HCCIIeIOBATENIbCKOM ICATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJIECHHOCTH U YPOBHS 00yUYeHHUS B JaTbHEHIIIEM;

@®opMUPOBAHUA KYJIbTYPHbI 310POBbS

7) OCO3HAHUS IIEHHOCTHU >KU3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO, YCTAaHOBKHM Ha 3JI0POBBIN 00pa3 >KHU3HHU,
OCO3HAHMSI TIOCIEJACTBUM W HEMPHUATHS BPEIHBIX INMPUBBIUCK (YIIOTPEOJICHHUS aJIKOTOJs, HApPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH
COOJIFOACHUS TTPaBHIT 0€30MMACHOCTH IIPH OOpaIEHUH ¢ XUMUUYESCKUMHU BEIIECTBAMH B OBITY U PeaIbHOM KU3HU,

TpynoBoro BocnuraHus

8) WHTEpeca K MPaKTHYECKOMY HM3YYCHHUIO MPOGECcCHil U TpyJa pa3IudyHOTO pojia, YBaXKCHUE K TPYAy U pe3yiabTaTaM TPYJI0BOH
NEATeIbHOCTH, B TOM 4YHCJ€ Ha OCHOBE NPUMCHECHHS MPEIMETHBIX 3HAHWUW IO XHWMHH, OCO3HAHHOT'O BHIOOpA WHAMBHUIYaTbHOMN
TPACKTOPHUH TIPOJIODKCHUS 00pa3oBaHUs ¢ YUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIICCTBEHHBIX MHTEPECOB U
MOTPEOHOCTEH; yCHENHOW MPOGeCCHOHAIBHONW NEITEIbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHWH; TOTOBHOCTH aJalTHPOBATHCS B
podeCCUOHAITLHOM Cpeie;

IKOJOrHYEeCKOro BOCIUTAHNS

9) HKOJIOTHYECKH IIEIeCO00pa3HOTr0 OTHOIICHHMS] K TPUPOJEC KaK HCTOYHUKY KU3HM Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHWS,
MOHUMAaHUS IIEHHOCTH 3JI0POBOTO M 0e30MmacHOro oOpas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
TICUXUYECKOMY 37I0pPOBBIO, OCO3HAHMS IIEHHOCTH COOJIIOICHUS TIPABUJI OE30IIaCHOTO MOBEICHUS MPU padOTe C BEIISCTBAMH, a TAKXKE B
CUTYAIIUSX, YTPOXKAIOIIUX 3I0POBBIO M )KU3HU JIFOCH;
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10) cmocoOHOCTH MPUMEHSTh 3HAHUSA, IOJydaeMble NMPU H3YYCHHH XUMHUH, IJIs PEIICHUS 3a/ad, CBA3aHHBIX C OKPYIKaIOIICH
MPUPOHON CPEJIOi, MOBBIIICHUS] YPOBHS 3KOJIOTUYECKOU KYJIBTYPhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa 3KOJIOTUUECKUX MPOoOIeM U
MyTeW X PELICHUS MOCPEICTBOM METOJA0B XUMHUH;

11) 9KOJOTrHYECKOIro MBIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B IIO3HABATEIIbHOM, KOMMYHHKATHBHON M COLUATIBHOM MPAKTHKE.
MeTanpeameTHbie pe3y/ibTaThl

B cocraBe MerampeaMeTHBIX PE3yJIbTaTOB BBIJACISIIOT 3HAYUMBIE I (DOPMHUPOBAHMSI MHPOBO33PEHHs OOICHAYYHBIC MOHATUS (3a-
KOH, TEOpHUsl, IPUHIIUII, TUIOTE3a, (PaKT, CUCTEMA, MPOLIECC, FIKCIEPUMEHT U JAP.), KOTOPHIE UCTOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpEIMETaxX M IO3BOJISIIOT HAa OCHOBE 3HAHUN M3 ATHUX MPEIMETOB (HOPMHUPOBATH IPEACTaBICHHUE O IEJIOCTHOM HAyYHOM
KapTHHE MHpa, M YHHUBEpCaJbHbIC YyueOHbIE JCHCTBUsS (ITO3HABATENIbHbIC, KOMMYHHUKATHUBHBIC, PETYJISTHBHBIC), KOTOPHIC
obecrieunBarOT GOPMUPOBAHNE TOTOBHOCTH K CAMOCTOSATEIIBHOMY INIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOU EITEIIbHOCTH.
MeranpenMeTHbIe pPe3yiabTaThl OCBOSCHMS 00pa30BaTEIbHOW MPOrpaMMbl IO XHMHH OTpaKaroT OBJIAJCHHE YHHBEPCAIbHBIMU
MMO3HaBaTEIbHBIMH JICUCTBUSIMH, B TOM YHCJIIC:

ba3zoBbIMM TOrHyecKUMU JIEHCTBUSIMU

1) YMEHHUEM HCHOJIb30BAaTh MPUEMBI JIOTUYECKOTO MBIILJICHUS MPU OCBOCHWHU 3HAHUM: PACKPBIBATH CMBICI XUMUYECKUX TTOHSITHI
(BBIACIATH UX XapaKTEPHbIC MPU3HAKY, YCTAHABIMBATH B3aMMOCBS3b C IPYTUMH TOHATHUSMH ), HCTIOJIB30BATh MOHATHUS JJIs1 OOBSICHEHUS
OT/CIbHBIX (PAKTOB W SBJICHUH; BHIOMpATh OCHOBAHHMS W KPUTEPUHU JJIs KiIAaCCH(PUKAIMM XUMHUYECKUX BEIIECTB U XMUMHYCCKHUX
peakIuii; yCcTaHaBIWMBATh MPUUYUHHO-CJICJACTBEHHBIC CBS3U MEXAY OOBEKTAaMU H3YYEHHUS, CTPOUThH JIOTUUECKHUE PACCYKICHUS
(MHIYKTUBHBIC, IETyKTUBHBIE, TIO AHAJIOTUH ); JIeJaTh BHIBOJIbI M 3aKJIFOUYCHUS,

2) YMEHHEM NPHUMEHATH B MPOLECCE MMO3HAHUS MOHATUS (IPEIMETHBIE U METANPEIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIETH,
UCIIOJIb3yeMbIE€ B XHUMHUH, MPEOOPa30BBIBATH IIUPOKO MPUMEHSEMbIC B XMMHH MOJICIBHBIC TMPEACTABICHUS — XUMHYECKUN 3HAK
(cuMBOJI BI€MEHTa), XuMUUYeckass opMysia U ypaBHEHUE XUMUYECKOM PEaKIUU — TPU PEIICHUN y4eOHO-TI03HABATEIBHBIX 3a/1a4; C
Y4ETOM OSTUX MOJICIbHBIX TMPEJCTABICHUN BBISBIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB —
XUMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUIA; BBISABIISTH O0IHME 3aKOHOMEPHOCTH, TPUUMHHO-CJICICTBEHHBIE CBSI3U U MPOTUBOPEUUS
B M3Yy4aeMbIX Ipoleccax M SBJICHUAX; NpeajaraTb KPUTEPUM U1 BBISIBICHUS JTUX 3aKOHOMEPHOCTEW W MPOTUBOPECUMH;
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CaMOCTOSITENIbHO BBIOMPATh CHOCOO pelleHus yueOHOW 3ajauM (CpaBHMBATh HECKOJIBKO BApUAHTOB pEIICHUs, BBIOMpaTh Haubosee
HOIXOAIINN ¢ YYETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB);

ba3oBbIMU HcCIEI0BATENBCKUMHU JIEHCTBUSIMU

3)  yMeHHEM WHCIOJIb30BaTh IOCTABICHHBIC BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA MO3HAHUS, a TAaKKE B KA4eCTBE OCHOBBI JIJIS
(opMHpPOBaHUS TMIOTE3bI IO NPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX CYKACHMIA;

4)  mpuoOpeTeHHe ONbITa MO TUIAHHUPOBAHHUIO, OPTaHU3ALMHU U TPOBEJCHUIO YICHUYECKUX DKCIIEPUMEHTOB: YMEHUE HAOIIONATh 32
XOJIOM IIPOLIECCa, CAMOCTOSTENIBHO IMPOTHO3HPOBATh €ro pe3ynbTar, (OpMYyJIHpPOBAaTh O0OOIIEHUS M BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOIO ONBITA, UCCIAEAOBAHMS, COCTABIIATH OTYET O MPOJAEIAaHHOW padboTe;

PaboToii ¢ uapopmanueit

5)  yMmeHHeM BBHIOMpATh, AHAIM3MPOBATH W HMHTEPIPETHPOBATH WHPOPMANUIO PAIIUYHBIX BHIOB U (OPM TIPEACTABICHUS,
MOJIyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYyYHO-TIOMYJISIpHAsS JIMTEPATypa XUMUUYECKOIO COAECPKAHUs, CIPABOYHbBIE TTOCOOUS, PECYPCHI
WNHTepHeTa); KpUTHYECKHU OLIEHUBATh IPOTUBOPEUMBYIO U HETOCTOBEPHYIO HH(POPMALIHIO;

6) yMCHHEM TIPUMEHSITH pa3jIMYHbIE METOJBI M 3alpOCHl MPHU TO- UCKE U OTOOpE MH(POPMAIMH U COOTBETCTBYIOIIUX JAHHBIX,
HEOOXOJAMMBIX JJI1 BBINOJTHEHUS YYE€OHBIX W IO3HABATENIbHBIX 3a7ad OMNpPENENIEHHOTO THUIa; MPUOOpPETEHHE OMbiTa B 00JaCTH
HCIOJIb30BaHUsl MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHM, OBJIAJICHUE KyJIbTYpPOH aKTUBHOTO HCIIOJIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM; CAMOCTOSITENIbHO BHIOMPATh ONTUMAIbHYIO (pOpMy IpelcTaBieHUs WHOOPMALMK U WUIIOCTPUPOBATh pelllaeMble
3aJla4M HECJIOXKHBIMU CXEMaMHU, AMarpaMMaMHu, ApyruMu opMaMu rpaduky U UX KOMOUHALUSIMU;

7)  yMCHHEM UCIOJIb30BaTh U aHAIM3UPOBATH B MPOIECCE YUCOHOM U MCCIICAOBATEIbCKOM JACATEILHOCTH HH(OPMAIIUIO O BIUSHUH
MPOMBIIUIEHHOCTH, CEJIbCKOTO X035IIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH IPUPOAHON CPEIbl;

YHUBEpCATbHBIMA KOMMYHHUKATUBHBIMH JICHCTBUSIMHU

8)  ymeHmeM 3a7aBaTh BOMPOCHI (B XOJ€ AMAJIOra W/WIH JUCKYCCHH) TIO CYHIECTBY OOCYXIaeMOW TeMbl, (hOpMYJIUpOBaTH CBOM
MPEJIOAKEHUS] OTHOCUTEIBHO BBIMOJIHEHUS MTPEAI0KEHHON 3a/1a4H;

9) npuoOpeTeHHE ONbITA MPE3CHTAIMU PE3yJbTATOB BBITIOJIHEHUS XHUMHUYECKOTO SKCIEPUMEHTa (J1abopaTopHOro OIbITa,
nabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOCKTA);
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10) 3aMHTEpECOBAHHOCTh B COBMECTHON CO CBEPCTHHKAMHM TO3HABATEIILHOW M MCCIICIOBATCIBCKOW JCATEIBHOCTH MPH PEIICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE Y4Y€Ta OOUIMX UHTEPECOB U COTJIacCOBaHMS MO3UIUH (00CYKIeH s, 0OMEH MHEHUSIMHU, «MO3TOBBIC
HITYPMBDY, KOOPJUHAIMS COBMECTHBIX JEHCTBUM, OIpeIe]ICHIE KPUTEPUEB MO OIICHKE KaueCTBa BBHIMOJIHEHHOW pabOThI U JIp.);
YHuBEpCaNbHBIMU PETYIATUBHBIMU AEHCTBUSAMU

11) yMeHHEM CaMOCTOSTEIBHO ONPEACIATh IICJIM JEATCIIHOCTH, IUIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJMPOBATH U IPH
HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JESATEIBHOCTb, BbIOMpaTh Hambosiee 3G EKTUBHBIE CIOCOOBI pEIIeHUS YYeOHBIX U
MMO3HABATENIbHBIX 33]1a4, CAMOCTOSITEILHO COCTaBJISITh WJIM KOPPEKTUPOBATh MPEMJIOKEHHBIA alrOPUTM ACHCTBHUM MPU BBINOJHEHHUH
3aJlaHuil ¢ Y4Y€TOM IMOJIy4€HHs HOBBIX 3HAHUW 00 M3yyaeMbIX OOBEKTAaX — BELIECTBAX MU PEAKUUSAX; OLIEHUBATh COOTBETCTBUE
MOJIyYEHHOTO pe3yJIbTaTa 3asBJICHHOM LENH;

12) yMeHHEM UCTIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTBI, MPEIaraeMble B YCIIOBHU 33 [aHUI.

IIpeaMeTHBbIe pe3yibTaThI

B cocraBe npeamMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO O0S3aTEIBHOIO COAEpKAaHMsI, YCTAaHOBJIEHHOTO JAaHHOW paboueil mporpaMMoi,
BBIJICJISIFOT: OCBOEHHBIE 00YYaIOMMUCS HayYHbIE 3HAHMSI, YMEHHS U CIIOCOOBI IEUCTBUM, crienupuyeckue A NpeaIMeTHON 00JacTH
«XUMU», BUABI ACSITEIBHOCTHU MO MOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETAluU, IPE0OPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX
y4eOHBIX U HOBBIX CUTYyalUsIX.

KoppeknnoHHbie 3a1a4uun:

1) IToBbllieHUs] YPOBHS Pa3BUTHS, KOHIICHTPALIMH, 00beMa, IEPEKIIIOUCHUS U YCTOMYNBOCTH BHUMAHUSI.
2)IToBbIlIeHUsT YPOBHS Pa3BUTHUSA JIOTHUYECKOTO MBILIIICHUSI.

3) PazBuTHe HATISIIHO-00PA3HOTO U JIOTHYECKOT'O MBITIICHHUS.

4)Pa3zBuTHe peun.

5)Pa3BuTre npueMoB yueOHOI NesITeTbHOCTH.

6) PazBuTHe TMYHOCTHO-MOTHUBAIIMOHHOM C(HEPHI.

7)PazButne BOCIPUAITHS U OPUECHTUPOBKHU B TPOCTPAHCTBE.
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Xumusa 9 kiaace

TemaTuuyeckoe MJIAHUPOBAHME

IIpumepHbIe TEMbI, pAaCKpPbIBalOIIUE

OcHOBHOe coaep:xaHue

OcHoBHBIE BHU/AbI A€ATCJIbHOCTH

JaHHBIN pa3jies1 NporpamMmmel, 00y4arOIHXCs
1 KOJIMYECTBO YaCOB, 0TBOJAMMOE HA
UX U3yYeHue
Ilepsonauanvhvie xumuueckue nonsamus | Yuctele BeniectBa U cMmecu. CnocoObl | OnunceIiBaTh oO1ue XUMHUYECKUE

(22y)

OYHUCTKA  BELIECTB: OTCTauBaHME,
(bunbTpOBaHUE, BBIITAPUBAHHUE,
KpUCTaJUIM3aLs, JUCTUJUIALIMS.

du3nyecKkue SBICHUSI M XUMHUUYCCKHUE

peakiuu.  [IpU3HakKM  XUMHUYECKUX
PEAKUH U YCJIOBUS BO3HUKHOBEHUS U
TEUCHUS XUMUYECKUX PEAKIUM.

ATOMBI, MOJICKYJIBI U UOHBI. Beniectna
MOJIEKYJISIPHOTO UM HEMOJIEKYJISIPHOIO
CTPOCHUH. Kpucramnuueckune u
amop(HbIe BEILECTBA.
Kpucramnuueckne pemerku: arToMHast U
MOJIEKYJIsIpHAsA. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT THMNA KPUCTAUIMYECKOMN

PELIETKH.

CBOMCTBA BCIICCTB Pa3JIMYHbIX KJIACCOB,

MOATBEPKAATh CBOMCTBA NOpPUMEpPAMU

MOJIEKYJISIPHBIX YpaBHEHUM
XUMHUYECKUX PEAKIUU.

IIporuo3upoBaTth CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOCHHUSI.
BeicTpanBath pa3BEPHYTHIE

MUCbMEHHBIE W  YCTHBIE OTBETHI C
ornopol Ha uHPOpPMALMIO U3 Yy4YEOHHUKA
U COPaBOYHBIX MaTEpUATIOB, T'PAMOTHO
HUCHOJIb30BAaTh U3YyYECHHBIN

MOHATUMHBINA amnmaparkypca XUMHUHU.

Hcnonp30BaTh npu BBIIIOJIHEHU U
y4eOHBIX 3aJaHuM W B  IIpollecce
HCCIJIeI0BaTEILCKON NesITeIbHOCTU
HAY4YHO-HOMYJISIPHY IO JIUTEPATYPY
XUMHYECKOI'O COAEpIKaHUs,
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CHpaBOYHBIE MaTepHalbl, pecypcehl

HNuTtepHera

Kucnopoo (5u.) Kucnopoa. Haxoxaenue B mnpupoje.| XapakTepru30BaTh dbuznueckne u
[Tommydenue kucnoponaa B 1a00paToOpuu U | XUMUUYECKHE CBOMCTBa MIPOCTOTO
MPOMBINIUICHHOCTH.  DU3WYECKue U | BEIIeCcTBa KHCJI0pO/Ia, COCOOBI
XUMUYECKHE  CBOWCTBA  KUCIOPOJA.| MOJyYeHUs], MPUMEHEHHUE U 3HAYCHUE B
['openue. Oxkcupl. [Ipumenenue | npupoae
kuciaopona. KpyroBopor kuciopona B|H KHU3HH YEIOBEKA.
npupoie. O30H, aIOTPOIHUS KUCIOPOJa.
Bo3myx wu ero cocraB. 3amura
aTMoc(epHOTro BO3yXa OT 3arpsI3HECHHIM.

Booopoo (3u.) Bomopon. Haxoxaernwme B mpupoje.| XapakTepu3zoBaTh (HPU3UUYECKHUE

[Tonydenue Bogopoaa B jJabopaTopuul u

U XHMMHYECKHE CBOWCTBA BOJOPOJIA,

NPOMBINIICHHOCTH.  ®Du3udeckwe M| CONOCOOBI IIOJIy4Y€HUsl, NPHUMEHEHUE U
XUMHUYECKUE CBOICTBa BOAOpOJA. | 3HAUCHUE B  TIPUPOJIE W KU3HU
Bomopon — BoccraHoButenb. Mepsl | 4eOBEKa.
0e301acHOCTH TIpH paboTe C BOJAOPOIOM.
[Tpumenenune Bogopoa.

Pacmesopul. Booa (6u.) Bona. Boga B mpupoae u crnocoOsl e€| PackpbiBaTh CMBICII U3y4YaeMbIX

OYMCTKH. Anpaiys BOJbl. XHUMHYECKHE
CBOMCTBa BOABI. B3amMmonenicTBHE BOIBI
C OKCHJaMH METaJUIOB M HEMETaJIJIOB.
[Ipumenenune BOJIBL. Bona —

MNOHSTUN M TIPUMEHSITH OTU MOHSITHUS
pU OIMCAaHUU CBOMCTB BEIIECTB U HUX
OpeBpaIlCHUN.

OOBACHATH, OOIIME 3aKOHOMEPHOCTH B
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pacTBopuTeNb. PacTBOPUMOCTh BEIIECTB
B BoJe. MaccoBasi J10Jisl pacCTBOPEHHOTO
BEIIECTBA

U3MEHEHUU CBOWCTB

Konuuecmeennvie
xumuu (54.)

OMHOUIEHUA 6

KonungectBo BELIECTBA. Mours.
MousipHass Macca M MOJISIPHBIA OOBEM.
3akoH ABoraapo. MoisipHbIl  00bEM
ra3zoB. OTHOCHTENbHAS IJIOTHOCTH I'a30B.
razoB IIpH

IIpocrenue

OOBeMHBIC OTHOIICHMUA
XUMHWYCCKUX  PCAKIUAX.
pacdcThbl II0 YPAaBHCHUAM XHMHYCCKUX

peaKkuu.

PaCKpI)IBaTI) CMBICJI N3ydacMbIX
MOHATUU U IIPpUMCHATbL OTH IIOHATHA
IIpnu OIIMCaHHuH CBOMCTB BCIIICCTB M HX

OpEBpPALLICHUM.

Baowcnetiuuue rnaccwi
coeounenuil (12u.)

Heopcanu4ecKux

OCHOBHBIC KJIaCChI HCOPraHNMYCCKUX

COEMHEHHUM. Howmenxknarypa

HCOPraHNYCCKNX BCUICCTB.

OKcuIEL. OKcugel METaJIJIOB u
HeMeTau10B. Du3nyecKkne 1 XMMHYSCKHE
CBOMCTBA, TMOJyYCHHUE U TMPUMEHEHHUE
OKCHJIOB.

I'uapoxcuab. Kiaccudukanms
TUIPOKCUIOB. OcHoBanus,
KJ1acCUUKAIIUS u CBOMCTBA:
B3aHMO/ICHCTBHUE C OKCHJIaMU
HEMETAJIOB, KHCJIOTaMH. Peaknms
HEUTpaIU3aLH.

PaCKpBIBaTB CMBICII N3ydacMbIX
MOHATUNU U INPpUMCHATb OTH TIOHATHS
npu OIIMCaHun CBOMCTB BCIIICCTB MU HX

OpEBpPALLICHUM.
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AMoTepHbIe OKCUIBI i THIPOKCUIBI.

KI/ICJ'IOTLI, KJ'IaCCI/I(I)I/IKaHI/I}I U CBOMCTBA:

B3aMMOJICIICTBHE C MeTajIamH,

OKCHJIaMU METAJIJIOB.
llepuoouueckuii 3aKOH u | llepponavanbHbIe nousatusas | [leppogmueckunn 3akon /. . Menneneesa.
nepuoouyecKas cucmema XuMuyeckux | KIacCU(pUKauH xumuueckux | [lepuoauueckas cucrema KaK
onemenmoe  JI. M. Menoeneesa. | anementoB. IloHATHe O Tpynmax | e€cTeCTBEHHOHAy4YHas KJ1acCU(pUKALUA

Cmpoenue amoma (8y.)

CXOJHBIX JJICMCHTOB. EcrtecTBeHHbIC
CEMEHCTBA XMMHUYECKMX DJIEMEHTOB:
M CJIOYHBIC

MCTAaJlIbI, TaJIOT'CHHI.

biaropoaHeie rassi.

Tabmuunas ¢Qopma mnpencraBiIeHuUs
KJ1accupuKanuu XUMHUYECKIX
HIIEMEHTOB.

XUMHWYCCKUX JJICMCHTOB.

Xumuyeckas CB430b. Cmpoenue

seuecmea (9u4.)

DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX

AJICMEHTOB. OcHOBHEBIE BUJIbI

XUMHUYECKOU CBJ3HU. KOBAJICHTHAA

HENOJISIpHAsE M KOBAJICHTHAsI MOJISTPHAS
BanenTHoCTb,

CBiA3b. IoOHHAS CBA3b.

CTCIICHDb OKHUCIJICHU:A, 3apsaa HOHA.

ConocraBnenue (UBHKO-XMMUYECKUX
CBOMCTB COEIUHEHUN C KOBAJICHTHBIMU U

HMOHHBIMU CBA3AMHM.

Hroro: 68 4.
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Xumus 10 kaace

TemaTuuyeckoe MJIAHUPOBaAHHE

IIpumepHbIe TEMBI,

OcHoBHOE€ coaepkanue

OcHoBHbBbIE BHU/AbI A€ATCJIBbHOCTH

pacKpbIBaKOLIUE JAHHBIN pa3aen 00yJaroIuXCsl
NMPorpaMmblI,
1 KOJIMYeCTBO YacOB, OTBOJAMMOE HA
X M3y4eHHe
Knaccugpurayus xumuveckux | Peakuum: coenwHeHus, pasiioxkeHwus, | BeicTpanBarth pa3BEPHYTHIC
peaxyuii -7 4acos. 3aMeIICHUS, oOMeHa. CreneHb | MMCBMEHHBIE M YCTHBIE  OTBEThHI C
OKHCJIEHUSL. OxucauTeNnpbHO- | OOPON Ha WH(pOpPMAIMIO M3 y4eOHHKa U
BOCCTAaHOBUTEIIbHBIC peaKiyu. | CIPAaBOYHBIX  MaTe€puajoB, TI'PaMOTHO
OKuCInTEND, BOCCTAHOBUTENb, | MICIIOJIB30BAaTh M3YUYEHHBIA TTIOHSITUWHBIN

MPOIIECCHl OKUCIICHUS, BOCCTAHOBJICHUSI.
CocrapiieHUE ypaBHEHHN OKUCIUTEIIBHO-

BOCCTAaHOBUTEIbHBIX peakiuii C
MOMOIIBIO MeTo/1a ANEKTPOHHOTO
OanaHca.

TemnoBble  3(Q(PEeKThl  XUMHUYECKUX
peaKLHil. DK30TEPMUUYECKUE u

SHAOTCPMHUUICCKUC PCAKIINU.

annaparkypca XUMHH.

Hcnons3oBarh npu BBITTOJTHCHUH
y4eOHBIX 3aJlaHMl W B  IIpollecce
HCCIJIeI0BaTEILCKON NesATeIbHOCTU
Hay4YHO-TOIYJISIPHY IO JIUTEPATypPy
XUMHUYECKOTO COJZIepKaHus,
CIIpaBOYHBIC MaTepHUabl, pecypchl
HNuTepHera
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Xumuueckue peakyuu uoyuue 8 800HbIX
pacmeopax — 12 uacos.

CyurHocTb mporecca
AIEKTPOIUTUUECKOM JUCCOIIHAITIH.
ONEKTPOJIUTBI U HEIIEKTPOJIUTHI.

Nonbl. KaToHusl U aHuoHBI. ['uapaTHas
TEOPUsl paCTBOPOB. DJIEKTPOIUTHYECKAS
OCHOBaHUM,

Jucconmranus KHCJIOT,

coJIeii. Cna0Orble " CHJIbHBIE
A1eKTpoJUThl. CTENeHb HUCCOIMALINU.
Peakmun wmoHHOro ooOmeHna. YclOBHSA
MPOTEKaHWS  peaklui oOMeHa 1o

KOHIIA..

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHWYECKUX COCIUHEHUH B  CBETE
IPEICTaBICHUA 00  DJIEKTPOJIUTHYECKON
JUCCOLIALAN U OKHUCJIUTEIbHO—

BOCCTAHOBUTCIIbHBIX PCAKIHAX. IlonsiTue o
IruapoJIn3c coJien

Hememannw -2 uaca.

OO01asi XxapakTepucTUKa HEMETAIJIOB 10

UX TOJIOKEHHIO B  MEPUOIUYECKON
CUCTEME

JI.1.Menneneena.

XUMHYECKHUX AJIEMEHTOB
Bonopoansie
COCIMHEHUs HeMeTalioB. M3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOICTB

BOJIOPOJIHBIX COCTMHEHUH

3aKOHOMEPHOCTH M3MEHEHUSI B IEPHUOJIAX H
rpynmnax (GU3NYECKUX U XUMHUUYECKHX CBOMCTB
MPOCTHIX

BCIICCTB, BBICIHINX OKCHIOB H

KHUCJIOpOa CoACpIKaAIINX

obpazoBanHbIX HeMeTaiamu I-111 meproaoB.

KHUCJIOT,

lanocenvt — 5 uacos

Hemeramnel. ['anoreusi. I[losoxxenue B

HGpHOI[H‘—ICCKOﬁ CHUCTCMC XHMMHUYCCKUX

QJICMCHTOB, CTpOCHHUC nux aTOMOB.

Haxoxnenue B nmpupoae. ®usznueckue u
CBOWCTBA

XHUMHYCCKHUEC raJJOr¢Hos.

PackpsiBath CMBICJT N3y4aeMbIX
OOHSITUM W TMPUMEHSTh 3TH IIOHATHUSA
Opy ONHUCAHUM CBOWCTB BEUIECTB U HUX
OpeBpaIlCHUN.

OObsiCHATH O0O0IlIMe 3aKOHOMEPHOCTH B
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[lonydyeHne W IPUMEHEHHE TaJOT€HOB.
Xnop. DuU3NYECKME U XUMHUYECKHUE
cBolicTBa xJopa. [ [pumenenne xiopa

U3MEHEHUU CBOWCTB

Kucnopoo u cepa — 1 uacos.

[lonoxeHnue B MEPUOIUYECKON CHUCTEME
XUMHUYECKUX JJIEMEHTOB, CTPOEHUE HX
atomoB. Cepa. AJIOTponust  CEphl.
duznyeckue M XUMHUYECKHE CBOWCTBA.
Haxoxnenue B mnpupone. IIpumeHeHune
ceppl. Ceposonopoa. CepoBonoponHas
KHCJIOTa U ee cond. [IpuMmenenne cepHoi
KHUCJIOTBI.

PaCKpBIBaTI) CMBICJI n3y4dacMbIX
MOHATUU U IIPpUMCHATbL OTHU ITOHSATHA
IIpnu OITMCaHHUH CBOMCTB BCIIICCTB HN HX

pEBpALICHUN.

Azom u ghocgpop — 8 uacos.

[lonoxeHue B MEPUOAUYECKON CHCTEME
XUMHUYECKUX DIIEMEHTOB, CTPOEHUE HX
aTOMOB. A3or, (duznueckue 17§
XUMUYECKHE CBOMCTBA, IIOJyYEHUE U
npuMeHenue. KpyroBopor asora B
npupone. Ammuak. @PuU3NUECKHE U
XUMUYECKHE  CBOMCTBA,  IOJIy4YEHHE,
npuMenenne. Coiu aMMOHUA. A30THas
KHCJIOTa U €€ CBOMCTBA. OKHUCIUTEIBHBIE
CBOMCTBA a30THOM KUCIIOTHL. [loyuenne
a30THOM KHCJIOTBI B  JIaOOpaToOpHm.
XUMHAYECKUE pEaKUWH, JISKAINE B

OCHOBC IIOJIY4YCHUA a30THOM KHCJIOTHI B

PaCKpBIBaTB CMBICIJI N3ydacMbIX
MOHATUN U INPpUMCHATbL OTHU TIIOHATHA
npu OIIMCaHUMH CBOMCTB BCIIICCTB H HX

OpEBpPALLICHUM.
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npombinuieHHOCTH. [Ipumenenne. Comu.
A30THBIC ynoOpenusi. @ocdop.
Amnotponusi. duznueckue u
xumudeckue cBorictBa. Okcua ¢ochopa
(V). docdopnHas kuciaora, €€ COIH U
yaoOpeHust

Yenepoo u kpemnuii — 9 uacos.

[TonoxxeHne B MEPUOIUUECKON CUCTEME,
CTPOCHHE aTOMOB. VYrnepon.
Asnotponusi.

dusnyeckue W XUMHUYECKHE  CBOMCTBA
yriaepona.  AnpcopOumsi.  YrapHbelii — ras.
Yriaekucield ra3. YrojibHass KHUCJIOTa U €€
coJIu

Memannwr — 13 uacos.

[TonoxxeHne B MEPUOJAUUECKON CUCTEME,
CTPOCHME  aTOMOB.  MeTamnueckas
cBsI3b. Dusmueckne cBoiicTBA. Pian
AKTUBHOCTHU METaJIOB. CBOICTBa
MeTtasuioB. O01Me cnocoObl MOTyYEHUS.
CnnaBel MetauioB. [l{enounbie MeTaIBL.
[TonmoxeHne B MEPUOIUUECKON CHCTEME,
cTpoeHre  atomMoB. DuU3HWYECKHE U
XMMHUYECKUE CBOMCTBA. [IpumeHeHwue.
Haxoxnenue B MIPUPOJIE.
[I{er0uHO3€MENBHBIE METAJLIIBI.

’KecTkocTh BOJBI M CHOCOOBI €€ YCTPAHEHHUS.
Amomunauii. TlonoxkeHue B NEPHOIUYECKON
cucremMe, crpoeHue aromoB. Dusnueckue u
XMMHUYECKUE CBOICTBA. [Ipumenenue.
Haxoxnaenne B mnpupone. AMPOTEPHOCTH
OKCHJIa ¥ THIPOKCHIA amoMuHus. JKenezo
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Ilepsonauanvivie npeocmasnenus

Op2aHUYECKUX seujecmeax — 1 uacos

[Ipenmer OPraHN4YeCKOU XUMHH.

HCOpFaHI/IquKI/Ie u OpPraHN4YCCKHC

COCIUHCHUA. anepon — OCHOBaA KM3HU

Ha 3emsie. (OCOOEHHOCTH CTPOEHUS
aToMa yriepoga B  OPraHMYECKUX
COEIMHEHUSIX. VYT1eBoA0POBL.

IIpenenvHble  yrneBogopoabl. MertaH,
aTaH, nponad. CTpyKTypHbIe (HOPMYJIbI
YIJIEBOAOPOAOB. [ OMOJIOTHYECKHUMN PsiJT
MIPEICIIBHBIX YIJIEBOJIOPOIOB.
['omognoru. ®usnyeckue U XUMUYCCKUE
CBOMCTBA MPEJECIBbHBIX YIJIEBOJIOPOIOB.
Peakiun

ropcHuc 141 3aMCIICHMA.

Haxoxnenue B npupoge. [ Ipumenenne.

Hrtoro: 68 u.

KaJIeHJIapHO-TeMaTI/I‘-IeCKOG IJIAHUPOBAHHUE

«Xumus» 9 kiace
(2 yaca B Hene0 68 YacoB B rox)

Ne Tema ypoka.

Kon-Bo
4acoB

JlaTta 1o riany

JlaTa dak-as

[Tpumeuanue

Ilepsonauanvusie xumuueckue nonamus (22

)

1 [Ipenmer xumuu. BemecTBa u ux cBoiicTBa 1 4.09
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2 | MeToasl ITIO3HAHUS B XUMUAU 5.09

3 | [Ipaktuyeckas pabota Nel «I[Ipuémpl 6e30macHoOm
paboThI ¢ 000PYIOBAHUEM U BEILIECTBAMU. 11.09
CrtpoeHue riiaMeHm»

4 | YucTele BEIIECTBA U CMECH. 12.09

5 | IIpaktuueckas padorta No2 «OuuncTka 3arpsi3HEHHOM 18.09
TTOBAPCHHOM COJTH

6 | dusnyeckue u XUMUYECKUE SIBJICHUA. XUMUYECKUE 19.09
peaxIumu.

7 | ATOMBI U MOJIEKYJIbI, HOHBI. 25.09

8 | BemecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO 26.09
CTPOCHWSI.

9 IIpocTbie U CIOKHBIE BEILIECTRA. 2.10

10 | Xumuueckue 37eMeHThI. 3HAKU XUMUYECKUX 310
DJIEMEHTOB. '

11 | OTHOcuTeNnbHAS ATOMHASI MacCa XUMHUYECKUX 9.10
9JICMEHTOB. '

12 | 3aKOH OCTOSIHCTBA COCTaBa BEIIECTB. 10.10

13 | Xumuueckue popmyiibl. OTHOCUTENbHAS 16.10
MOJICKYJIIpHAs Macca.

14 | BeiuucneHus No XuMHYECKUM QopmyJiam. 17.10

15 | BajneHTHOCTh XUMHUYECKUX DJIEMCHTOB.
OmnpeneneHue BaJCHTHOCTH SJIEMEHTOB 110 23.10
dbopmynam UX COeTMHEHUH.

16 | CocraBieHue xumu4eckux ¢hopmyJ o 24.10
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BaJICHTHOCTH.

17 | ATOMHO-MOJIEKYJIIPHOE YUCHUE. 1 30.10

18 | 3akoH coXpaHEHHS MacChl BEIICCTB. 1 31.10

19 | Xumudeckue ypaBHEHHS. 1 13.11

20 | Tumpl XUMHUYECKHUX PEAKITUH. 1 14.11

21 | Ypoxk-0600meHus «llepBoHayaibHbIe XUMUYECKUE 1 20.11
TTOHSITHSD

22 | KontpoapHas pabota Nel «IlepBoHavanbHbIC 1
XUMHYECKUE TTOHATHUS» 21.11

Kucnopoo (54)

23 | Kucnopon, ero o0mas XxapakTepuCTHKa, 1 9711
HaXOXKJECHUE B MPUPOJIC U TIOTyUCHHE.

24 | CpotictBa kucnopopa. [lpumenenue. Kpyrosopor 1 28.11
KHCIIOPOJIa B IPUPOJIC.

25 | Ilpaktuueckas padota Ne3 «IlomydyeHue u cBoiicTBa 1 4.12
KHACTIOPOIa»

26 | O30H. AIIITOTPOITHS KUCJIOPO/IA. 1 5.12

27 | Bo3myx u ero cocras. 1 15.12

Booopoo (3u)

28 | Bogopon, ero o01asi XapakTepUCTHKA, HAXOXKICHUE 1 16.12
B IIPUPOJIC U MTOTyICHHE

29 | CpolicTBa M MPUMEHEHHE KUCIOPO/IaA. 1 22.12

30




30

[TpaxTrueckas padbota Ned «I[lomyuenue Bogopoa
Y UCCJIEJIOBAHUE €TO CBOMCTB

23.12

Booa. Pacmeoput (6u)

31 | Bona. 1 29.12
32 | XuMHYeCcKue CBOMCTBA U IPUMEHEHHUE BOBI. 1 30.12
33 | Boma-pactBopurenb. PacTBopsl. 1 15.01
34 | MaccoBasi 107151 paCTBOPEHHOTO BEIIICCTRA. 1 16.01
35 | IIpaktuyeckas padota NeS «IIpurotosnenue 1 22.01

pacTBoOpa C oIpeeICHHON MacCOBOM JT0Iei

PacTBOPEHHOTO BEIIECTBA»
36 | Kontpoabsnas padota Ne2 «Kucnopoa. Bogopon. 1 23.01

Bopa. PactBopb»

Konuuecmeennvie omunowenusn ¢ xumuu (54)

37 | KomnuectBo BemecTBa. Mosb. MossipHas Mmacca. 1 29.01
38 | BeruncieHus mo XUMHYECKUM YPaBHEHHSIM. 1 30.01
39 | 3akon ABoraapo. MossipHbIit 00bEM ra3oB. 1 5.02
40 | OTHOCHTEIbHAS IUIOTHOCTH ra30B. 1 6.02
41 | OObEMHBIC OTHOIIIEHUS Ta30B MMPU XUMUIECKUX 1 12.02

peaKIusX.

Baosicnentuue knaccel Heopzanuyeckux coeounenuii (12u)

42 | Okcupgsl. 1 13.02
43 | I'mapoxcuabl. OCHOBaHMS. 1 19.02
44 | XuMH4YeCKHE CBOMCTBA OCHOBAHMI. 1 20.02
45 | AmdoTepHbIe OKCUIBI U THIPOKCHIBI. 1 26.02
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46 | Kucnotsl. 1 27.02
47 | XuMHUYECKHUE CBOMCTBA KUCIIOT. 1 5.03
48 | Conn. 1 6.03
49 | XuMu4ecKue CBOMCTBA COJIeH. 1 12.03
50 | [Ipaktuueckas padora Ne6 «PemeHue 1 13.03
AKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHeume
KJIACCHI HEOPTAaHUIECKUX COCTUHEHUIN
51 | I'eneruueckasi CBsi3b M€Ky OCHOBHBIMU KJIacCaMU 1 19.03
HEOPTaHMYCCKUX COCTUHEHUH.
52 | Ypoxk-0600mmenus « BaxkHeime Kiaccol 1 20.03
HEOPraHWYECKUX COCTUHEHUI»
53 | KontpomnbHas padota Ne3 «Baxkuel1me Kiiaccel 1 29.03
HEOPTaHUYECKUX COCTUHEHUID)
Ilepuoouueckuii 3axkon u cmpoernue amoma (84)
54 | Knaccudukaims XkMUYECKUX JIEMEHTOB. 1 31.03
55 | [lepuoanueckwuii 3akoH /. 1. Menneneena. 1 6.04
56 | Ileproguyeckas TabauIla XUMAYECKHUX DJIEMEHTOB. 1 7.04
57 | Ctpoenue aToma. 1 13.04
58 | Pacmpenenenue 37I€KTPOHOB 10 SHEPTETUIECKUM 1 14.04
YPOBHSIM.
59 | Pacnipenenenue 37eKTPOHOB 110 SHEPTCTHUSCKUM 1 20.04
YPOBHSIM.
60 | 3HaueHHE IEPUOIUICCKOTO 3aKOHA. 1 21.04
61 | Ypok-0606menus «Ilepuoanyaecknii 3akoH U 1 27.04
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CTPOEHHUE aTOMay
Cmpoenue sewgecmea. Xumuueckasn céazwv (7u)
62 | DHeKTpOOTPUIIATEILHOCTh XUMUYECKUX AJIIEMEHTOB. 1 28.04
63 | OcHOBHBIE BUIbI XUMUYECKOH cBI3U. KoBasleHTHAS 1 11.05
CBSI3b.
64 | MoHHas CBA3b. 1 12.05
65 | CTeneHb OKHCIICHUSI. 1 18.05
66 | Ypok-0600menust «CTpoeHHue BeIecTBa. 1 19.05
XUMUYECKasI CBSA3bY»
67 | KourponpHas pabota Ned «Ileproamueckuii 3aK0H 1 22.05
U cTpoeHue aroma. CTpoeHHe BEIeCTBa.
XHUMUYECKas CBSI3b)»
68 | IloBTOpEeHHE OCHOBHBIX MOHATUN XUMHH 8 KJlacca 1 23.05

Hroro: 68 yacos

KaﬂeHHapHO'TEMaTquCKOe IJIAHUPOBaAHHUE

«Xumust» 10 kimace

(2 yaca B Hexe0 68 YacoB B rox)

No Tema ypoka. Kon-Bo | /latamo mmany | Jlara ¢ak-as | [Ipumeuanue
4acoB
Knaccugpuxayun xumuueckux peaxyuii- (7 u)
1 | Knaccudukanuss XMMUIECKUX PEAKIIUNA, PeaKIH 1

4.09

COCAWHCHU:A, PA3JI0KCHHUA, 3aMCIICHN A, oOMeHa.
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2 | OKUCAUTETHFHO-BOCCTAHOBUTEIIHLHBIC PEAKITHH. 1 5.09
3 | TernoBble 3pPeKTHI XUMUUECKHUX PEAKLIUIA. 1 11.09
4 | CKOpOCTh XUMHUYECKHUX PEAKLIHM. 1 12.09
5 | IlpakTnueckas padora Nel. V3ydenue BAUSHUS 1
YCJIOBUM MPOBEACHUSI XUMUYECKOM peakIluu Ha ee 18.09
CKOPOCTb.
6 | O6parumeie peakiun. [IoHATHE 0 XUMHUECKOM 1 19.09
PaBHOBECHH.
7 | Pemenue 3agau 1 25.09
Xumuueckue peaxyuu 8 600HbIX pacmeopax-(8 u)
8 | CymHocCTh npoliecca dIeKTPOTUTHICCKON 1 26.09
JCCOIUAIUY.
9 | Aucconmanys KMCIOT, OCHOBaHHH, COJlel 1 210
10 | Cnabble u crutbHBIC JIEKTPOJIUTHL. CTETICHD 1
JUCCOLIMAIUY. 3.10
11 | Peakuuu noHHOT0 OOMEHA U YCIIOBUS HX 1
MIPOTEKAHUSI. 9.10
12 | 'ugponus coneit 1 10.10
13 | Xumudeckue CBOMCTBAa OCHOBHBIX KJIACCOB 1 16.10

HCOPraHU4YCCKUX COCIMHEHMUH B CBETE
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IpEeJCTaBICHUN 00 371EKTPOJTUTHYECKON
JUCCOLMAIIUU U OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUAX.

14 | IIpakTuyeckas padora 2. Pemenue 1 17.10
AKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «CBolcTBa
KHUCJIOT, OCHOBaHHH, COJIEN KaK 3JICKTPOJIUTOBY.
15 | KonTpoJbHas padora mo temam 1 u 2. 1 2310
Hememannvt —(2 u)

16 OOGmrast XapakTeprCcTHKa HEMETAJIJIOB 10 UX 1
MOJIOKEHUIO B MEPUOIMUECKON CUCTEME 24.10
xuMHYeckux 3jeMmeHToB /.M. Menpaeneena.

17 BomopoaHbie coenMHECHMSI HEMeTauioB. Mi3aMeHeHue 1
KHCIIOTHO-OCHOBHBIX CBOMCTB BOJOPOIHBIX 30.10
COCIMHCHUI HEMETAJUIOB B MEpUOaX U IpyIax.

T'anozenwt- (5 u)
18 | XapakTepucTuKa rajoreHos. 1 31.10
19 | Xnop. 13.11
20 | Xy10poBOZIOPOJI: MOTyYEHHE U CBOMCTBA. 1 14.11
21 | ConstHast KUCJIOTA U €€ COJIH. 1 20.11
22 | IlpakTnuyeckas pa6ora Ne3:«Ilomydenne costHON 1
21.11

KHCJIOTBI U U3YYCHHUC CC CBOMCTB»
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Kucnopoo u cepa — (7 u)

23 | XapaKTepucTHKa KUCIOPOAA U CEPBI. 1 2711
24 | CBoiicTBa U IPUMEHEHHE CEPHI. 1 28.11
25 | CepoBonopon. Cynabpuabl. 1 4,12
26 | Okcun cepsl (IV). CepHucTas KUCIOTA. 1 512
27 | Okcun cepsr (V). CepHast KMCIOTa U €€ COJIH. 1 15.12
28 | IIpakTnuyeckas padora 4. 1

Pemenue sxcriepuMeHTAIBHBIX 3a/1a4 110 TEME «

Kucnopon u cepa» 16.12

Pemenue pacuetHbIx 3a1a4

Azom u ghocgpop — (8 u)

29 | XapakTtepucTuka a3oTa u ¢pochopa. dusndyeckue u 1

XUMHUYECKHE CBOMCTBA a30Ta. 22.12
30 | Ammuak. 1 2312
31 | IIpakTnuyeckas padora 5. 1 29.12

[Tosryuenne aMmMHuaka v U3y4eHUE €ro CBOUCTB.
32 | Conu aMMOHWUS. 1 30.12
33 | A30oTHas KuCIOTA. 1 15.01

36




34 | Conm a30THOM KUCIIOTHI. 1 16.01
35 | ®ocdop. 1 22.01
36 | Okcun pocdopa (V). DochopHas kuciora, ee 1 23.01
COJIH.
Yenepoo u kpemnuii — (9 u)
37 | XapakTepHucTHKa yriiepoia i KpeMHHUSI. 1 29.01
AmoTpornust yriepo/a.
38 | XuMu4ecKue CBOMCTBA yriepoia. AJIcopOIusi. 1 30.01
39 | Okcun yrirepoaa (1) - yrapHsrii ras. 1 5.02
40 | Oxcun yriepona (IV) - yriaekuciblii ras. 1 6.02
41 | YrompHas KUCJIOTa U ee coiu. Kpyrosopor B 1 12.02
pUpoJIE.
42 | IIpaktuyeckas padora 6. [Tlomyyenue okcuaa 1 13.02
yraeposa (IV) nusyuenue ero cBONCTB.
Pacno3naBanue kapOOHATOB.
43 | Kpemuuii. Oxcun kpemuausi(I1V). 1 19.02
44 | KpemHuueBas kucnora u €€ conu. Crekio. [leMeHT. 1 20.02
45 | KonTponbsHas pabota no teMe «Hemeramiby. 1 26.02

Memannwt (06was xapaxkmepucmuxa)-(13 u)
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46 | XapakTepuCTHUKa METaJUIOB. 1 27.02
47 | HaxoxaeHue B MPUPOJIC U OOIIHE CITOCOOBI 1 5.03
MOJTy9ICHUS.
48 | XumHueckre CBOMCTBA METaJIOB. 1 6.03
DNEKTPOXUMHUYCCKHNA PsIJ HATIPSHKEHUH METaJIOB
49 | Crnassl. 1 12.03
50 | [Ilemo4yHbIe METAJLIBL. 1 13.03
51 | Maruuii. lllenoyHo3eMeNnbHBIC METaJLIbI. 1 19.03
52 | Baxueiimue coequHeHns Kajablns. JKecTKoCThb 1 20.03
BOJIBI.
53 | AnroMuHMIA. 1 29.03
54 | Baxuenime coeIuHEHU AITFOMUHUA. 1 31.03
55 | Keneso. 1 6.04
56 | CoenunHeHus xxenesa. 1 7.04
57 | IlpakTnuyeckas padora / 1 13.04
Perenne sxcriepuMeHTaIbHBIX 33]1a4 TI0 TEME «
MeTalibl ¥ KX COCTUHCHUS
58 | KontpomnbHas pabota 1o reme « MeTamibh» 1 14.04

Ilepsonauanvuvie npedcmasnenus 06 opzanuueckux sewgecmeax — (7 u)
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59 | Oprannueckas xumus. [IpenenbHbIe (HACHIIIICHHBIC) 1 20.04
YTIEBOJOPO/IBL.
60 | HenpenenbHble (HEHACKIIIICHHBIC) YTICBOAOPOIBI. 1 21.04
61 | [Toaumepsl. 1 27.04
62 | IlpousBoanbie yrieBoaopoaoB. CrupThl. 1 28.04
63 | Kap6onoBbie kuciotsl. CrioxHbie 3Gupbl. JKUpsbI. 1 11.05
64 | YraeBonupl. 1 12.05
65 | AMuHOKUCTOTHI. benku. 1 18.05
66 | O600IIEHE OCHOBHBIX TEM 1 19.05
67 | OGoOmIeHre OCHOBHBIX TEM 1 22.05
68 | OGoOmIeHIe OCHOBHBIX TEM 1 23.05

Hroro: 68 yacos
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KoHTpoJIbHO-N3MepHUTeJIbHBIN MaTepUAal
9 gjace

Tecr 1: «HepBOHa‘laJH)HbIe XUMHYECCKHEC TIOHATHHA»

Bapuanr 1.

3apanme 1. OnpenenuTs BaJE€HTHOCTH 3JIEMEHTOB 10 (hOpMyJie BEIIECTBA:
a) Na;O ; 6) BaCl, ; 8) NO ; r) CH,4
3aganme 2. CoctaBuTh (HOPMYJIBI CJIOKHBIX BEIIECTB, COCTOSAIIUX U3 CICAYIONINX XUMUYECKUX DJIEMEHTOB:

a) xanbius u xaopa (1)

B) BOJOPO/JIa U KUCIIOpOAa

0) ¢ocdopa (III) u BomOpOAQ

r) cepedpa u Kuciopoaa

3apanme 3. Haiinure MOJIEKyJIIpHYIO MacCy BELIECTB:
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Na,O,
CuSOsy,
HNOs,
Fe(OH)s,
K2COs.

3anaHHe 4. BBIYHCIIUTE MAaCCOBBIE JOJIN 3JICMCHTOB B BCIICCTBC CuO.

3aganme 5. PacctaButh koahpuiiieHTs B ypaBHeHUX. [loquepkHyTh (hOPMYIIBI CJIOKHBIX BellecTB. ONpeaeIuTh TUITBI XUMUYECKUX
peaKuui:

a) Al + S = Al,S;
0) Zn + HCI = ZnCl; + H,
B) Au;03 = Au + O,
r) P205 + H,O = H3PO,
Bapuant 2.

3apanme 1. OnpenenuTs BAJICHTHOCTH JIEMEHTOB 10 (popMyJie BelecTBa:
a) CO; ; 6) Cuz0 ; B) KsN ; 1) AlBr3
3apanue 2. CoctaBuTh (OPMYJIBI CIIOKHBIX BEIIECTB, COCTOSIIUX U3 CICAYIOIIMX XUMUUECKUX JIEMEHTOB:

a) KUCIIOPOJIa U HATPUSI
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B) menu (II) u kuciaopona

0) MarHus ¥ BOJ0OpoJa

r) azota (I) u kuciopona.

3amanue 3. Haiinnte MOJIEKYJISIPHYIO MacCy BEILIECTB:

Na,SOq

H,SOs3

Zn(OH),

CO;

KNO;3

3amanue 4. Beraucnure MacCOBBIC IOJIU 3JIEMEHTOB B BemiecTBe Ag,0.

3apanue 5. PaccraButh kodpduiieHTs B ypaBHeHUX. [loquepkHyTh POPMYIIBI CIIOKHBIX BelecTB. OnpeAeTUTh TUITbl XUMUUECKUX
PEAKLIMM:

a) CuCl, + Zn =2ZnCl, + Cu
6) Ho + Br, = HBr

B) Na,O + H,O = NaOH

r) CHs = C + H,

Tecr 2:
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«Kucsaopom», «Boaopon», «Boga. PactBopbi»
Bapuanr |
1. Tect (BbIOEpUTE OTUH NPABUJILHBI BAPUMAHT OTBETA)
1. DneMeHT, HauboJIee pacpocTPaHEeHHbIH HAa 3emJIe, - 3TO
1) kuciopon 2) a3ot 3) Boaopo 4) KpeMHUit
2. B IpoMBIIIIIEHHOCTH KHCJIOPO/ MOJIYYAK0T U3
1) xnmopata kajus 2) Boasl 3) Bo3ayxa 4) mepMaHraHaTa Kajius
3. Katanu3zaTtopoMm pa3/ioikeHHs EPOKCHIA BOIOPOIA SIBJISIETCS
1) oxcun kanbius 2) okeua cepbi(1V) 3) okena maraus 4) okena Mapranna(IV)
4. KucJsiopoa BbiiessieTcs B Xo/1e
1) rauenus 2) apixanus 3) ropenus 4) porocuHTe3a
5. Ykaxure ra3, KOTOpblii He OTHOCHThCS K 0JIarOPOAHBIM
1) a3ort 2) renwmii 3) aprox 4)HeoH
6. C10:KHBIE BElIeCTBA, COCTOSIIIHE U3 IBYX 3JIEMEHTOB, OJTHH U3 KOTOPBIX KHCJIOPOJI 3TO:
a) OKCHUJIbI 0) COJIM B) KUCJIOTHI ') OCHOBAHUS
7. YKakuTe NpaBWIbHOE Cy:KIeHHe
1) Boopo/1 04eHb MaJIO PACTBOPSIETCS B BOJIC

2) BOZIOPO UMEET BBICOKYIO TEMITEPATYPY CKUKCHUS
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3) BOJIOPOJ MOXKET OBITh MOJTyYEH TP B3aUMOJICHCTBHH cepedpa ¢ BOOH
4) BOJIOPOJI HE pEarupyeT ¢ KUCIOPOAOM

8. B3BecH, B KOTOPBIX MeJIKHEe YACTHIBI TBEPOr0 BellleCTBA PABHOMEPHO paciipe/iesieHbl MeK1y MOJEKYJIaMU BO/bI,
Ha3bIBAIOTCH:

1) cycrieH3usaMU 2)3MYIbCUAMH 3) TbIMaMU 4)a3p030JIsIMH

9.Boaa pearupyer ¢ AKTHBHBIMH META/VIAMHU, TAKUMHU KAK HATPHII M KAJIbUHA, ¢ 00pa3oBaHueM
1) rUAPOKCHUIOB 2)OKCHIOB U BOAOPO/a 3)KUCIOT 4)IHIPOKCHIOB K BOIOPOIa

10. Boxa pearupyeTt mo4TH O BCeMH OKCHIAMHU HEMETAJLIIOB ¢ 00pa30oBaHUEM

1) THAPOKCHUIOB M BOJIOPOIa 2)OKCHIOB M BOAOPOA 3 )KUCIIOT 4)IrHIPOKCHIOB

2. 3ajaHus co CBOOOIHBIM 0TBETOM

1. JlonuiuTe ypaBHEHUS PeaKInii, XapaKTepU3YIOIINX XUMUUECKHE CBOMCTBA BOJOPO/IA:

a) H, +Cl, —

6) H, + FeO —

YKEDKI/ITC, OKHUCJIACTCA UJIN BOCCTAHABIIMBACTCA BOAOPOA B 9TUX PCAKIMAX.

Bapuanr |
1. Tect (BbIOEpUTE OAUH NPABWIbHbIN BAPDUAHT OTBETA)

1. YkaxuTe 00beMHYIO 10J1I0 KHCJI0PO/a B BO3IyXe
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1) 0,009 2) 0,209 3) 0,409 4) 0,781
2. B 1abopaTopuu KMcJIOPOA MOKHO MOJYYUTh IPH PA3JI0KEHUH
1) xnopata Kanus 2) mepMaHranara Kaaus 3) nepokcuaa Bogoposa 4) qr00ro U3 NepeurciICHHBIX BEIICCTB

3. MoJiekyJsipHBIii KHCJIOPO/I HE Pearupyer ¢

1) anromuHUEM 2) 30J10TOM 3) ME/IbIO 4) IIMHKOM

4. T"a3, koTOpbIii NOAIEPKUBAET TOPEHHUE, - ITO

1) kuciopon 2) Bogopos 3) a30T 4) yriIeKHUCIIbIi ra3

5. B cocTaB B03/1yxa He BXOJMT:

a) BOJI0po/1 0) KUCIOPO/I B) YIJICKUCIIBIN T'a3 T') aproH

6. Camplii JJérkuii ras:

a) CEpHUCTBIN 0) KUCTIOPOJI B) YIJICKUCIIBIN T') BOJOPOJ

7. BemecTBa, ycKOpsOIHe XUMUYECKHE PEAKIIHH ITO:
a) pacTBOpHI 0) CMeCH B) BO3AYX TI') KaTaJIU3aTOPBI

8. B3BecH, B KOTOPBHIX MeJIKHMe KaleJbKH KUIKOTr0 BellleCTBA PABHOMEPHO pacnpeaejeHbl MexK/Iy MOJIEKYJIaMH BO/bI,
Ha3bIBAIOTCHA

1) cycnieH3usiMu 2) sMyJIbCHIMHU 3) TbIMaMu 4) adpo30JIIMU
9. IIpu HarpeBaHWH BOJIa pearupyeT ¢ MeHee AaKTUBHBIMH MeTA/JIAMH, TAKHMH KaK KeJ1e30 H HHK, ¢ 00pa3oBaHHeM

1) rUAPOKCHUIOB 2) OKCHJIOB M BOAOPOa 3) KUCIIOT 4) THAPOKCHIOB M BOAOPO/Ia
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10. Boaa pearupyer ¢ OKCHJIAMH AKTUBHBIX METAJJIOB, TAKUX KAK HATPUH U KaJIbIUI, C 00pa3oBaHUeEM

1) rUAPOKCHUIOB U BOJIOPO/Ia 2) OKCHIOB M BOAOPoa 3) KUCIOT 4) THIPOKCUIOB

2. 3ajanus co CBOOOIHLIM OTBETOM.

1. lonuiuTe ypaBHEHUS PEaKIUil, XapaKTEePU3YIOMNUX XUMMUYECKIE CBOMCTBA BOJOPOIA:
a)H,+S —

0) WO; + H, —

yKa)KI/ITe, OKUNCICTCA UJIM BOCCTAHABIMBACTCA BOAOPOA B 3TUX PCAKIUAX.

Tect Ne3:
«BakHelIMe KJIACCHI HEOPraHMYECKUX COeTUHECHUID)

Bapuanr 1

|. BoiOepu o1viH BepHbIii 0TBET
1. ®opmyna cunmkata xenesa(lll): a) Na;SiOs; 6) FeSQOy; B) Fey(Si0Os)s; r) FeSiOs.

2. Kakas 3 mpuBeICHHBIX COJICH pacTBOpHMA:
a) Zn3(PO,)2; 6) Ag.COs; B) MgSiOs; 1) Na,SiOs.

3. Cpenu mepeurcaeHHBIX PEeaKINil peakiuei HeHTpaIu3aIuu SBIsIeTCS:

a) Zn + 2HCI = ZnCl; + Hy;
6) 2KOH + H,Si03 = K,Si03 + 2H,0;
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8) CaO + H,0 = Ca(OH)y;
r) 2Na + 2H,0 = 2NaOH + H,.

1. BbiOepu 1 10110/ IHY BEPHBIH OTBET.

4. Beimumm hopMyIry O€CKUCIOPOTHON KUCTIOTHI, TIOIUIIN ¢ Ha3BaHHUE
a) HCIL; 6) KH; B) H3POy; ) NaOH.

5. PactBop H3PO, Oynet B3aumoetictBoBath ¢: a) NaCl; 6) Ag; B) Ni; r) Cu.

6. [IpoayKThl B3aMMOIEHCTBUS COISTHON KUCIIOTHI M OKCH/IA KaJIbITHS:
a) CaCl; + H,1; 6) CaCl + Hz1; B) CaCly+ H20; 1) oHU He B3aUMOACHCTBYIOT.

I11. BeinmoJiHuU cjieayoime 3aJaHusl:
7. Knaccuduiupyii BemecTsa 1o Kiaccam, pe3yabTaT oopMu B Buae cBOAHOM Tabiumbl wiu circka: CaO, NaOH, SO,, HCI, P,0s,
Ca(OH),, NaHSO,, ximopua Hatpus, okcua mapranmna( VII), cepras kuciora.

8. JlonuIiy BO3MOXHBIC YpPaBHEHUS peaklnid, ykaku ux Taun peakuuu HoSO4 + Au = ...,
Li+H,O=...,

Na,O + H,O = ...,

Cu(OH), + HNO3 = ....

9. Pemu nienouky npeBpalleHnii, HA30BU BCE BEILIECTBA
Li— Li,O — LiOH - Li3POa,.

10. PaccuuTait maccy okcuaa gpocdopa (V), KoTopslit 00pazyeTcs npu B3auMozercTBuu hochopa maccoit 3,721 ¢ KUCIOPOIOM

Bapuanr 2
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|. Bbi0epu oauH BepHblii oTBeT(1 0a/1J1 32 Ka)K/10€e BePHO BbINOJIHEHHOE 3a/laHie — Bcero 3 6aia).
1. ®opmynaa dpocdara meau(ll): a) Cuz(POy)s; 6) Cusz(POs)2; B) CuSiOs; r) CusP..

2. Kakas u3 nmpuBeJIeHHBIX COJIEH pacTBOpUMA:
a) Zn3(POs4)2; 6) AgNOs3; B) K3SiOs; ) NaCl.

3. Cpenu nepeunciaeHHbIX peakinil peakiuend HeuTpaau3aluu SBIsSeTCs:

a) Fe + 2HCI = FeCl, + Hy;

6) K>0 + H,Si03 = K,Si0O3 + H,0;

B) Ca(OH)z + H,SO, = CaSO, + 2H,0:;
F) 2Na + 2H,0 = 2NaOH + H,.

I1. BbiOepu 1 101I0JIHU BEPHBIii OTBET.

4. Bribepute popMyiy conu u noanuinu e€ Hazpanue(1 6amn):

a) HClO4; 6) KOH; B) NasPOy; r) HOH.

5. PactBop KOH 0Oyaet B3aumonaeiictBoBath c: a) NaOH; 6) Ag; B) H20; 1) CO2
Hanuimm ypaBHeHHE COOTBETCTBYIOLIEH peakiuu (2 O6aa).

6. [IpoayKThl B3aUMOICHCTBUS CEPHON KUCIOTHI M THAPOKCH/Ia MarHUSI:

a) MgSO, + H,1; 6) Mgs(POs), + Hy; B) MgSO,4 + H20; 1) oHM HE B3aMMOICHCTBYIOT.
Hanumm sHeoOxoaumoe ypaBHeHHe peakiuu (2 6asia).

I11. BeimoJiHu cjieayoime 3aJaHus:

7. Knaccuduiupyii BemecTsa 1o, pe3yabTar oopMHU B B CBOgHOM Tadmuiel min crrcka: Al,Oz, HCI, Fe(OH)2, HNO3, SO,
CaCly, cunukar mutus, cyabdar meau, pochopHas kucaota, ruapodocdar Harpus. ITociaennue 4 BelecTa 3anuiing B Buae Gopmyit
(4 6ama).

8. Jlonwiy BO3MOKHBIC YPAaBHEHUS PEaKINii, YKaKU UX TUN peakiuu (3 6aya):
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SO3; + H,0 = ...,

Na + H,O = ...,
Li,O+H,O=...,
Ca(OH), + HNO;s = ...

9. Pern 1ienouky npeBpalieHuii, Ha30BU Bce BelecTna (3 Oasa):

K = K;0 = KOH = KNO:.

10. Onpenenute Maccy YriIeKMCIOTO ra3a, KOTOpblid 00pazyercs Ipyu B3auMOJACHCTBUY 3 T yTIepojia ¢ KUCIOPOIOM
Tect Ne4: «Ilepuoguveckuii 3aKoH U cTpoeHne aroma. CTpoeHue BelecTBa. XUMHYECKAsl CBA3b»
Bapuanrt I

3aganue 1. Pacrionoxure XMMUYECKHE JJIEMEHTHI B IOPSIKE Bo3pacTaHus Metautnueckux cBoicts: RD; Li; K. Kak u mouemy
M3MEHSAIOTCA CBOMCTBA XMMHUYECKUX JJIEMEHTOB B IPEEIax OJHOU MOATPYIIIIbI?

3aganne 2. OnpegenanTe YKCIO MPOTOHOB, HEWTPOHOB M JIEKTPOHOB s U30TOMOB xjopa: >'CL *CL u xucnopoga 10 0.
3apanue 3. J[aiiTe xapakTepuCTUKY XUMUYecKoro 3eMenTa Ne 11 (o miany).

3ananue 4. YKaxuTe BUJ CBSA3HU U U300PA3UTE CXEMBI JIJIs1 MOJIEKYT:

KF, I,, BaO, H,Se, H CI

3aganme 5. OnpenennTe CTENCHb OKMCICHHS KaXKI0I0 XUMHUECKOT0 djieMeHTa B creayronux BemectBax: HNO3, Ba(OH),, NaCl,
Na SOy, Fe, SOz, KOH, H,SO,, S, CuO.

Bapuanr 1|
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3az(aH1/Ie 1. Pacnionoxute XMMHYECKHE DJICMEHTHI B MMOPAAKE BO3pACTAHHA HCMCTAJINIMYCCKUX CBOMCTB: Sl, P, Mg Kak u ImoucemMy
W3MEHSIOTCS CBOMCTBA XMMHUYECKUX DJICMEHTOB B npeaciiax oaHoro Hepnoz[a?

3aganme 2. OnpeneauTe 9UciIo IPOTOHOB, HEUTPOHOB M 3JIEKTPOHOB Ul U30TONOB aprona: SAr 4% Ar n kamms % K 9K,
3apanme 3. JlaiiTe xapakTepUCTUKY XUMUYECKOTo 35ieMenTa Ne 16 (o ruiany).

3anaHHe 4. Ykaxxnte BU CBA3HN U H306pa3HTe CXCMBI IS MOJICKYIJI:

02, CuO , KCI, HZS, Clg

3aganue 5. OnpenennTte CTEIEHb OKUCICHUS KaKI0r0 XMMHUYECKOI0 3JIeMeHTa B cieayronux BemiectBax: H3POy4, O, ,FeCly,
Mg(NO3), Zn, Cu(OH),, NaOH, AlI(OH)3;, CO,, ZnO

10 kiaacc:
Tect Nel:

1. CTeneHb OKHCJIEHHUS cePbl B cyJbdaTe KajJus paBHa:
a)+30) +2B) +6 1) +4

2. OkucanTesb -
a) MPUHUMAET JIEKTPOHBI  0) OKUCIIAETCA B) OT/AAET AJEKTPOHBI T) HET OTBETA

3. YkaxuTe BemecTso, B KOTOPOM aTOM YIJiepo/ia nMeeT HAUOO0JIbIIYI0 CTeNeHb OKMCJIeHUS
A) CO2 b)CH4 B)COT') CaC2

4.'YpaBHeHUE peaKkuun N3meHeHue cTeneHN OKMCIEHUA OKUCIUTENS

50



A) 2NH; + 2Na = 2NaNH; + H, 1) -1-0

B) H,S+2Na=Na,S+H, 2) 0—>-1

B) 4NHs;+ 6NO =5N; + 6H.0 3) +2—0

I) 2H,S + 30, = 250, + 2H,0 4) +1—0
5) +4 — +2
6) 0— -2

5. Bbicmiasi cTeneHb OKMCJIEHUS 3JIEMEHTA onpeessieTcs
A) o HoMepy niepuojia b) o Homepy rpymms
B) o nopsinkoBoMmy HOMepy 1) 1o moarpyrie
6. CTteneHnb OKHMCJIEeHHS aTOMAa a30Ta noHe ammonusa NH4

A)-3b)-4B)+31)+4

Tect Ne 2:«HemeTaLIbI»

Bapuanr 1
Yacrs 1
[Ipu BeIMOTHEHWY 3a4aHui ¢ BEIOOpOM oTBeTa (Al - A8) 3anmuimmuTe B TeTpaab HOMEP MPAaBUIILHOTO OTBETA.
Al. 3apsa aapa atoma +17 UMEIOT aTOMbI XUMHUYECKOTO 3JIEMEHTA:
1) a3ota 2)Kuciaopoa 3)cepnl 4)xmopa
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A2. Yucio oOumx 371eKTPOHHBIX Map B MOJIEKYJIE BOJOPO/IA:

1. 1 2)2 3)3 4)4

A3. KoBasieHTHast HETIOJSIpHASI CBSI3b UMEETCS B MOJIEKYJIE BelllecTBa, (hopMyJsia KOTOPOTO :

1) N, 2)CH,  3)HCI 4)NagS
A4. CrerieHb OKUCIEHUS (bOC(l)Opa B pAay BCUICCTB, (1)0pMYJ'IBI KOTOPBIX
Ca3 Pz -P- P203 - P205

noseimaerca ot 0 mo +5
[IOBBIIIAETCA OT -3 10 +5
[MIOHIXKaeTcsa oT +6 1o -2

B wnNhE

NOBBINIAETCA OT -4 0 +4
AS. PeaktnBOM Ha kapOOHAT-aHUOH SIBJISIETCA KaTHOH:
1. H* 2)NH,* 3)K* 4)Na*
A6.Xumudeckas peakius BO3MOXKHA MEXKIY BelIeCTBaMu , GOPMYJITbI KOTOPBIX:

1. SIOZ )51 Hzo 3) P205 u NaOH
2. SOz u CO, 4) HgSiOg I/IMg

A7. Oxcun cepsi (IV) He 0Opa3yeTcst IpH B3aUMOICHCTBHH BEIIECTB, (POPMYJIbI KOTOPBIX |

1. S " 02 3) Hg 5! HQSO4(K0HH)
2. HySO4omy 1 Cu 4) CaCO; 1 H,SO4
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A8. MaccoBas 1o a30Ta B cyjibhare aMMOHHS paBHA
1. 123 % 2)21,2 % 3)43,1% 4) 48,5%

Yactp 2
B 1. B psiny xumudeckux snemeatoB Ge —» Si—»p C
1) yBenmuuuBacTCs paauyc aToMOB
2) YCHIIMBAIOTCS HEMETAINTUYECKHAE CBOMCTBA COOTBETCTBYOIIUX MM MPOCTHIX BEIIECTB
3) ocimabeBaeT OCHOBHBIM XapaKTep UX BBICIIMX OKCHJIOB
4) yBEeTMUUBACTCS YMJIO SJICKTPOHOB BO BHEIIIHEM CJIOC
5) yBenuuuBaeTcs 3apsi AApa aTOMOB

OTtBeT:
| | |

B2. YcTraHOBUTE COOTBETCTBHE MEKY HCXOHBIMU BEILIECTBAMU U MPOAYKTAMH PEAKLUU.

Hcxonnpie BemecTsa [IponyKThl peakuun

A) CuSO,4 + NaOH 1) H,0 + CuSO,

B) CU(OH)Z + H,SO4 2) CuCl, + BaSO,

B) CuSQO, + BaCl, 3) Na,SO, + CU(OH)Z

4) CuCl, + BaSO,

5) CuCl,+ SO, + H,O
Otser:_
A b B

Yacrp 3

C 1. Hannmwnre ypaBHEHUS PEAKIMi, C TOMOIIBI KOTOPBIX MOXKHO OCYILIECTBUTh CIIEAYIOIINE IPEBPAICHUS:
C—br C02—>N32C03 —p NaCl
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C 2. K 27 r pactBopa ¢ maccoBoi aosneit xmopuaa mean 10% nobaBuiu n30BITOK pacTBOpa cyibduaa Hatpus. Onpeaenure Maccy
BBIMABIIIETO OCAJIKA.

BapuanT 2
Yactp 1
[Tpu BeIONTHEHNMHM 3a7aHul ¢ BBIOOpoM oTBeTa (Al - A8) 3anuiuTe B TETpab HOMEpP MPABHILHOIO OTBETA.
Al. 3apsin sapa atoMa +14 UMEIOT aTOMBI XMMUYECKOTO 3JICMEHTA:
1) a3ota 2) KkucIopoIa 3) KpeMHHS 4) yrinepona
A2. Yuciio 00X 3JIEKTPOHHBIX Map B MOJICKYJIE a30Ta:

1.1 22  3)3 4)4

A3. KoBanieHTHas oyIsipHAast CBSI3b UMEETCS B MOJIEKYJI€ BeIIecTBa, (opMmysia KOTOPOro :
1) N 2)0, 3) NaCl 4)H,S

A4. CteneHb OKUCIEHUSI CEPHI B PsiTy BEIIECTB, POPMYIIBI KOTOPBIX

SO3- SO2- S- H,S

noseimaerca ot 0 mo +5
noHmxkaercd ot +5 10 0
HoBbIIaeTcsd ot -4 no +4

B wNh e

[IOHIXKaeTcsa oT +6 10 -2
AS. PeakTuBOM Ha cynb(aT -aHUOH SBJSETCS KaTUOH:
1. H* 2)NH4* 3) Ba** 4)Na*
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A6. XuMudeckasi peakiusi BO3MOXKHA MKy BEIIeCTBAMHU , (POPMYIIbl KOTOPBIX:

1. C02 u NaOH 3) SOZI/I N205
2. Cuu H2804(pa36) 4) P,Os n HCI

A7. Okcun yrinepoaa (IV) o6paszyercs mpu B3aUMOJICHCTBUN BELIECTB, (POPMYJIbI KOTOPBIX

1. Na, CO3 n KCI 3) CO u HyO4
2. CaC03 u HCI 4) CaC03 n K2804

A8. MaccoBas nois kuciaopoaa B Hutpate meau (I1) paBHa
1. 32,8 % 2)44,9 % 3)51,1% 4) 66,3%

Yacrp 2
B 1. B psany xumuyeckux 3meMeHToB As —p P—p N
1) yBemMUMBACTCSA DIICKTPOOTPHUIIATEIIBHOCTh
2) BO3pacTaloT paJNyCchl aTOMOB
3) yCHJIMBAIOTCS METAJIMYECKHE CBOMCTBA
4) yBEIMYUBACTCS YHIIO FJICKTPOHOB BO BHEIITHEM CJIOE
5)yMeHbIIaeTCs pagruyc aTOMOB 3JIEMEHTOB

OTBeT:
| | |

B2. YcTranoBuTe COOTBETCTBHE MCIKAY NUCXOIHBIMH BCUICCTBAMHU U IIPOAYKTAMU PCAKIINH.

Hcxonnbie BemecTBa IIponykTsl peakunu
A) FeSO, + KOH 1) Fe(OH),+ K;SO,
b) K;0 + H,S0O, 2)K,0 + Fe(OH),

55



B) KOH + SO, 3) K>SO, +H, O
4) K>,SO3; + H, O
5) K>SO, + H,

A b B

Yacte 3

C 1. Hanmmwmre ypaBHEHUS PeakIdid, C TOMOIIBI0 KOTOPBIX MOYKHO OCYIIICCTBUTH CJICTYIOIINE ITPEBPAICHUS:
Cl,—» HCI—»NaCI —» AgCI

C 2. Ha 300 r. u3BecTHsKa, comepxaniero /5% xapOoHaTa KaabIus , MOJACHCTBOBAIN H30BITKOM COJISTHOM KHCIIOTHI. Berauciure
00beM (H.y) BBIICJIMBIIETOCS rasa.

Bpewms BbinosiHeHUs pabOThI 45 MUH.

CucreMa oricHHUBaHUSA

Yacts 1-8 6amnos, yacts 2 — 4 6amna(2+2), yacts 3 — 10 6amios (3+4). Hroro: 19 6amnos.

19-17 GaymmoB- «5»

16-13 GannoB- «4»

12-7 6anmnoB- «3»

MeHee 7 0aioB - «2»

Tect Ne 3: «MeTaib»
YacTs 1.
1. DnextpoHHas popMyia aToMa MarHus:
1) 1s? 252 3) 1s% 25°
2) 1s? 25?2pt 4) 1s? 252 2p° 3 52



2. DnexTpoHHas popMyJia BHEIITHETO SHEPTETUICCKOTO YPOBHS aTOMOB 3JIEMEHTOB T1aBHOH moarpynisl | rpymmer [1C:
1)nst2)ns?3)ns?npt4)ns?np?

3. [Ipocroe BemiecTBO ¢ HanboOIEE APKO BHIPAKCHHBIMU METANTMICCKUMHU CBONCTBAMMU:
1) Gepumii 3) MarHuit

2) Kanblii 4) CTpOHIHIA

4. Haunbosnee sHEPTUYHO B3aUMOJICHCTBYET C BOJIOM:

1) xanuii 3) KaIbIHii

2) ckaHui 4) MarHui

5. C pa30aBieHHOM CepHOM KUCIOTOW HE B3aUMOJCHCTBYET:

1) xxene3o 3) matuHa

2) HUKENb 4) IUHK

6. BepHbI 1 clieayromume Cy>XKICHHsI O MICIIOYHBIX METaIax ?

A. Bo Bcex coeIMHEHUSIX OHU UMEIOT CTETNeHb OKUCIIeHus + 1.

b. C nemeramnamu oHH 0Opa3yrOT COETUHEHUS C MOHHOM CBA3bIO.

1) BepHO TOJIbKO A

2) BepHO TOJIBKO b

3) BepHbI 00a CYKIACHUS

4) 00a Cy>XIeHHs HE BEPHBI
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Yacts 2.
B 3aganuu B1 Ha ycTaHOBIIEHHE COOTBETCTBUS 3AMUIIIMTE TIOCIEIOBATEIBHOCTE (P 6€3 TPoOeIoB 1 APYTUX CUMBOJIOB.
1. YcTaHoBUTE COOTBETCTBUE MEXKIY DJIIEMEHTOM U (POPMYJION €ro BHICIIETO OKCH/IA.
SJIEMEHT BBICIIUN OKCH/]
A) Cs 1) 303
b) Al 2) 5,05
B) Ca 3) 2,0
') K 4) 9,03
5) 50
6) 2,07
OTtBeToM K 3a7anuto B 2 sBisieTcst mociaen0BaTebHOCTh HUGP B TOPSIKE BO3PACTAHUS.

2. BemectBa, KOTOpbIE B3aUMOJICUCTBYIOT C IIMHKOM:

1 HCI 4) CaO
2) NaOH 5) O;
3) H,S0, 6) CO;
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