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IosicHUTENLHAA 3aNNCKA

PaGouast mporpamma mo yueOHOMY npeamMeTy «XuMus» i 8 Kiacca COCTaBJIeHa B COOT-
BeTrcTBUM ¢ TpeboBanmsMu OI'OC Ha ocHOBe paboyeil MporpaMMbl 10 XUMUU K YI€OHUKY I 8
KJjlacca obmeoOpazoBarenbHOi 1Kokl kiaccoB Jluaus «COEPBI» aBtopa Kypuna A.A (M.:
[Tpoceemienwne, 2012). Bei6op mporpaMmsl 00YCIIOBJIEH aHAIM30M 00pa30BaTeIbHBIX MOTPEOHO-
CTEM, 3alpOCOB M BO3MOXKHOCTEH OOYyYarOmUXCsl U UX POAUTENEH. YUeOHUKH IO JaHHOW Ipo-
rpamMme BXOIAT B penepaibHblil mepeueHs Ha 2022-2023 yueOHbIit ro.

MecTto npeamera « XUMHUSD» B Y4eOHOM IIaHE
Cornacno yue6HoMy muany MBOY «1O c.Yanbkanby» Ha U3yuyeHHEe XUMHH B 8 Kiacce
otBoautcs /0 gacoB. PaGovas mporpamma mpemycmaTpuBaeT oOydeHue XMMUU B 00beMe 2 ya-
COB B HeJleNto B TeueHue 1 yueOHoro roja.

1. IInanupyemsle pe3yJbTAThl OCBOCHUS y4eOHOI0 IpeIMeTa

TpeboBaHMs K pe3ynbTaTaM OCBOCHHS OCHOBHBIX 00pa30BaTEIbHBIX IPOrPaMM CTPYKTY-
PUPYIOTCS IO KJIFOYEBBIM 3a/ladaM O0IIero oOpa3oBaHus, OTpa)XKarollUM WHJIUBUIYyalIbHbIE, 00-
IIECTBEHHBIE M TOCYAApCTBEHHbIE MOTPEOHOCTH, U BKJIIOYAIOT JUYHOCTHBIE, METAIIPEMETHbIE U
IpeIMETHBIE PE3YJIbTATHI.

JIn4HOCTHBIE pe3yJIbTaThl 00Y4YeHHUs B OCHOBHOM IIKOJI€ BKJIIOYAIOT TOTOBHOCTh U CIO-
COOHOCTh 00Y4YaIOIUXCA K CAaMOPA3BUTHIO U JIMYHOCTHOMY CaMOOIPEAENEHHI0, c(hOPMUPOBAH-
HOCTh UX MOTHMBALIMU K OOYYEHHUIO U LIeJIeHANPaBICHHOMN I03HAaBaTEIbHON €SI TeIbHOCTH, CUCTE-
Mbl 3HAUMMBbIX COLUATIBHBIX U MEXJINYHOCTHBIX OTHOLIEHWH, LIEHHOCTHO- CMBICJIOBBIX YCTAHO-
BOK, OTPAXKAaIOIIMX JIMYHOCTHBIE M TPaKJaHCKHUE MO3ULMU B JAEATEIbHOCTH, COLIUAIbHbBIE KOMIIE-
TEHLUH, IPAaBOCO3HAHNE, CIIOCOOHOCTb CTaBUTh LI€JIM U CTPOUTDH KUZHEHHBIE IJIaHbI.

OcHogHule nuuHocmmubie pe3yrbmamsl 00YYeHUss XUMUU.

1) ¢opmMupoBaHue OTBETCTBEHHOI'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yYaroImuxcst K CaMOPa3BUTHIO U CAaMOOOPA30BaHHUIO HA OCHOBE MOTHBALIMU K OOYYEHUIO U I10-
3HaHMIO, OCO3HAHHOMY BBIOOPY M MOCTPOEHUIO JaJbHEUIIEH MHIUBUIYaTbHOU TPAEKTOPHUH 00-
pa3oBaHus Ha 6a3e OPUEHTHUPOBKHU B MHpe npodeccuil u nmpodeccnoHaIbHBIX MPEINOUYTEHUH, C
YU4ETOM YCTOMYMBBIX MO3HABATEJIbHBIX MHTEPECOB, & TAaKKE€ Ha OCHOBE (POPMUPOBAHUS YBAXKU-
TEJBHOI'O OTHOIIECHHUS K TPYAY, Pa3BUTHsI OIIBITA yYaCTHsI B COLIMAJIBHO 3HAUUMOM TPYIE;

2) GopMHpOBaHHE IEJIOCTHOTO MHUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSA HAYKH U OOIECTBEHHOW MPAKTHUKH, YYUTHIBAIOILIEIO COLUAIBHOE, KYIbTYp-
HOE, S13bIKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOIO MUPA;

3) dbopmupoBaHHe KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOLICHHU U COTPYIHHYECTBE
CO CBEPCTHHMKAaMHM, J€TbMH CTapIlIero U MiaJLIero Bo3pacTra, B3pOCibIMU B Ipoliecce 00pa3oBa-
TEJIbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-UCCIIeJ0BAaTENbCKOM, TBOPUECKONH M JPYTrUX BHJIOB
JeSITEIIbHOCTH;

4) popMupOBaHKE IIEHHOCTHU 370POBOTO M 0E€30MaCHOT0 00pa3a KHU3HU; YCBOCHUE MPABUII
WH/IMBUYaJIbHOTO U KOJUIEKTUBHOTO OE30MaCHOTO MOBEJIEHUs B UPE3BbIUANHBIX CUTYalUsX, yT-
POKAIOIIKX KU3HU U 3[J0POBBIO JTIOJIEH;

5) dpopMupoBaHHE OCHOB DKOJIOTUYECKOW KYIbTYPBI, COOTBETCTBYIOLICH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIIJIEHUS, PA3BUTHE OMBITa SKOJOTUYECKU OPHUEHTUPOBAHHOMU ped-
JIEKCUBHO-OLIEHOYHOW U IIPAKTHUUECKOH EATENbHOCTH B )KU3HEHHBIX CUTYalUsX.

MertanpeamerHbie pe3yJbTaTbl OOy4€HHUS B OCHOBHOMW IIIKOJIE COCTOST U3 OCBOEHHBIX
00yYaroIKUMHUCS MEXIPEAMETHBIX MOHATUH U YHHUBEPCATbHBIX y4EOHBIX JEHCTBHH (perynisTHB-
HbIE, TIO3HABaTeIbHbIe, KOMMYHUKATUBHbIE), CHIOCOOHOCTH HMX HCIIOJIIb30BAHUS B y4eOHOH, IO-
3HABAaTEJIbHON M COLMAIILHOM IPAKTHKE, CAMOCTOSITEIbHOCTH IIJIAHUPOBAHUS U OCYILECTBICHUS
yueOHON N1eATeNbHOCTH U OpraHM3alMi y4eOHOIo COTPYIHUYECTBA C MelaroraMu U CBEPCTHU-
KaMH, K IPOEKTUPOBAHUIO U MOCTPOSHHUIO MHIUBHIyaJIbHON 00pa3oBaTeIbHON TPACKTOPHH.

OcHognble MmemanpeomemHule pe3yibmamyl 00yUYeHNUs XUMUU:



1) yMeHHEe CaMOCTOSTEIBLHO OMPEICNIATh IEJH CBOCTO OOyUEHHS, CTABUTh U (hOpMYITH-
poBaTh A5 ce0si HOBBIC 3a7ayll B yucOe U NMO3HABATEIBHOM 1S TeNbHOCTH, pa3BUBAaTh MOTUBHI U
MHTEPECHl CBOEH MO3HABATEIBLHON EATEIBHOCTH,

2) yMEHHE CaMOCTOSITENIFHO IUIAHUPOBATh MYTH JIOCTH)KCHHUS IIJIeH, B TOM YHCIE allb-
TEpHATHUBHBIE, 0CO3HAHHO BBIOMpATh Hanbosee F3pPeKTUBHBIE CIIOCOOBI pelIeHus] y4eOHBIX H 110~
3HABATEJIbHBIX 3a7a4;

3) yMeHHE COOTHOCHTH CBOM JICHCTBHS C IITAHUPYEMBIMH PE3YJIbTaTaMH, OCYLICCTBIIATh
KOHTPOJIb CBOEH AEATENbHOCTH B IMPOLIECCE TOCTUKEHUS pe3yJIbTaTa, ONpeneNaTh ClIOCOObl 1eH-
CTBHH B paMKax MpPEIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUA B CO-
OTBETCTBHUH C U3MEHSIOLIEICS CUTYalUEH;

4) yMeHHE OLIEHMBATh MPAaBUIBHOCTh BBINOJHEHUS YUeOHOW 3a/1auu, COOCTBEHHBIC BO3-
MOKHOCTH €€ PELICHMS;

5) BiageHUWE OCHOBAMH CAMOKOHTPOJISL, CAMOOIICHKH, IPUHSATHS PELICHUI M OCYILECTB-
JIEHHsl OCO3HAHHOT'O BbIOOPA B y4eOHOM M IM03HABATEIbHOH 1€ATEIbHOCTH;

6) ymeHue OmIpeAeisITh MOHSITHS, CO3laBaTh OOOOIICHHS, YCTaHABIMBATH AHAJIIOTHH,
KJIaccu(uIUpoOBaTh, CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU Ul KiIacCU(pUKALUH,
YCTaHABJIMBATh NPUYMHHO-CIEACTBEHHBIE CBS3H, CTPOMUTH JIOTUYECKOE PACCYKIEHUE, YMO3aK-
JAro4eHue (MHAYKTUBHOE, NEAYKTUBHOE U [0 AHAJIOTUH) U JIeJIaTh BHIBO/IBI,

7) yMeHHE CO3[aBaTh, IPUMEHSITh M MPEOOPa3OBbIBATh 3HAKH M CHMBOJIBI, MOJCIU U
CXEMBI JJIs pelIeHus y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

8) yMeHne OpraHuM3OBBIBaTh Y4e€OHOE COTPYIHHYECTBO M COBMECTHYIO NESTEIBHOCTH C
yUUTENIEeM U CBEPCTHUKAMU; paboTaTh UHAMBUYaIbHO U B IPYIIE: HAXOAUTh O0lIee pelieHne u
paspematb KOHQIMKTHI Ha OCHOBE COTJIACOBAHMS MO3UIMK U Y4€Ta HHTEPECOB; (POPMYINPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOC MHEHHUE;

9) yMeHHE OCO3HAHHO WCIIOJIB30BATh PEYEBBIC CPEJICTBA B COOTBETCTBHU C 3ajavyei
KOMMYHHKAIMK AJIS1 BBIPAXXEHUS CBOUX YYBCTB, MBICIEH M MOTpeOHOCTEH; MIaHUPOBAaHUS U pe-
TyJISILIAM CBOEH AESTENBHOCTH; BJIAJICHUE YCTHOM U ITIMCBMEHHOW PEYbI0, MOHOJIOTHYECKON KOH-
TEKCTHOH peyblo;

10) ¢dopmupoBaHue ¥ pa3BUTHE KOMIICTEHTHOCTH B 00J1aCTH HMCIOIB30BaHUS HHPOPMa-
LIMOHHO-KOMMYHUKAIIHUOHHBIX TEXHOJIOTHI;

11) ¢popMupoBaHUE U Pa3BUTUE YKOJOTHMYECKOTO MBIIUICHHS, YMEHHUE TPUMEHSTh €ro B
MIO3HABATEJIbHOM, KOMMYHUKAaTUBHOM, COIMAJIBHON NMpakTUKe M NpodecCHOHaIbHON OpHeHTa-
[IUU.

IIpenMeTHBIMHU pe3yabTATAMM OCBOCHHUS BBITYCKHUKAMHU OCHOBHOM ILIKOJIBI IIPOrpaM-

MBI ITO XMUMHUHU ABJIAIOTCA:

1) ¢opmupoBaHue MEpBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX MPEICTABICHHIA O Bellle-
CTBax, UX NPCBpAIICHUAX U MPAKTUICCKOM NPUMECHCHUHN, OBJIAICHUC MOHSTUHHBIM arrapaTomMm u
CUMBOJIMYECKUM SI3BIKOM XUMHUH;

2) oco3HaHHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAYKH Kak 00JacTH Co-
BPEMEHHOI'O €CTECTBO3HAHUS, XMMUYECKUX IMPEBPAILCHU HEOPraHWYeCKHX W OPraHMYeCKHX
BEIIECTB KaK OCHOBBI MHOTHX SIBICHUW KUBOW M HEXHUBON NMPHUPOABI; YIIyOJIeHUEe MpecTaBie-
HUW 0 MaTepUAIbHOM €MHCTBE MUPAa;

3) oBnameHHWE OCHOBAMHM XMMHYECKOW T'PAMOTHOCTH: CIOCOOHOCTBIO aHAIM3MPOBATh U
00BEKTHUBHO OILIEHUBATh )KU3HEHHBIE CUTYAIlUH, CBSI3aHHbIE C XUMUEH, HaBBIKaMH 0€30TIaCHOTO

06paHIeHI/I$I C BCHICCTBAMU, MCIIOJIB3YEMBIMH B HOBCC}IHGBHOﬁ KN3HU, YMCHUCM aHaAJIN-
3UpOBaTh U TUIAHUPOBATH YKOJIOTHUECKH OE30MacCHOE MOBEACHHE B IENSIX COXPAHEHUs 3J0POBbs
Y OKPYKaIOIIEH Cpeibl;

4) dopMupoBaHHE YMEHHI YCTaHABIUBATh CBSI3U MEXKIY PEaIbHO HAOJIIOIaCMBIMU

XUMHWYCCKUMHU SABJICHUAMU U IIPOLECCAMH, ITPOUCXOAAIINMMU B MUKPOMHUPE, 00BACHSITH IMMPUYUHBI

MHOT000pa3us BEIIECTB 3aBUCUMOCTb MX CBOIMCTB OT COCTaBa U CTPOCHUS, a TAKKE
3aBUCUMOCTb IPUMEHEHUS BEILIECTB OT UX CBOMCTB;



5) npuoOpeTeHHe ONBITa UCIOJIB30BAHUS PA3IUYHBIX METOJOB M3YUCHHsS BELICCTB: Ha-
OJI0ZICHNA 32 UX NPEBPALICHUSAMHU MPH MIPOBEACHUHN HECIOKHBIX XMMUYECKUX YKCIIEPUMEHTOB C
UCIIOJIb30BaHUEM JJa0OPAaTOPHOTO 000PYLOBaHUS U IPUOOPOB;

6) dopMupoBaHHE NMPEACTABICHUH O 3HAYCHUH XMMHYCCKOW HAyKU B PELICHUH COBpE-
MEHHBIX IKOJIOTUYECKUX MPOOIIEM, B TOM UUCIIE B IIPEJOTBPAILICHUH TEXHOITCHHBIX U 3KOJIOTNYe-
CKHX KaTacTpod.

2. Copep:xanue y4eOHOI0 mpeMeTa

8 KJIACC

Pasznea 1. BBeaenue B XuMuIio

[Ipeamer xumuu. XuMHUS U APYTHEe €CTECTBEHHbIE HaykW. HaydHoe HaOmrOIeHHE Kak
OIMH U3 METOAOB XUMHUHU. XUMHUYECKUN HKCIIEPUMEHT — OCHOBHOM METOJ MU3YyYEHHsI CBOWCTB
BelecTB. Xumudeckas jabopatopusa. OOopymoBaHne XuUMHUYECKOW Jaboparopun. IIpaBumia
0e30MMacHOTO MOBEACHHS B XUMUYECKOW 1abopaTtopuu. O3HAKOMIIEHUE C MPOCTEUIITMMH MaHU-
MYJALMASIME C JJA0OpaTOPHBIM 000PYIOBAHUEM: IITATHBOM, HarpeBaTEeIbHBIM TPHUOOPOM.

Yucteie BeniecTBa. CMecH BemiecTB. I'eTeporeHHbie 1 roMoreHHble cmecu. [Ipuemsl pasz-
nenenust cMecedl. du3nueckrue U XMMUYEeCKUe sBJIeHUs. [Ipu3Haku XMMUYECKUX peakiuid: u3Me-
HEHUE OKpAacKW, 00pa3oBaHWE Ta3a, BBIICICHUE CBETA M TEIUIA, IMOSBJICHUE 3alaxa, BHINAJICHUE
0cajika, paCTBOPEHHUE OCaJIKa.

XUMHYECKHH dJIEMEHT. 3HAKU XUMHUYECKUX d1eMeHTOB. CocTaB BemecTB. KauecTBEHHBIH
U KOJIMYECTBEHHBIH cocTaB. Xumuueckas Qopmyrna. Munekc. Urenue xumudeckux (Hopmy.
[Ipocteie BemecTBa. CioxHble BemniecTBa. bunapueie coenunenus. HomeHknaTtypa OMHapHBIX
coenuHeHuil. CocTaBieHHe HA3BaHWI OMHAPHBIX COCAMHEHMM MO U3BECTHON (OpMyJie BEIecT-
Ba. DtamoH. OTHOCUTEIIFHOCTh M3MEHECHHUI. Macca, OTHOCUTEIIbHAS aTOMHAas Macca U OTHOCH-
TeJIbHas MOJIEKYJsipHas macca. MaccoBas 707 XUMHUYECKOTO 3JIEMEHTa B CJIOKHOM BEILIECTBE
.BanentHoctb. OnpesienieHre BAJICHTHOCTHU 110 (hOpMYyJie BEIIECTBA.

YTouHEeHUE MPaBUJI COCTABJICHHS Ha3BaHUN OMHApHBIX coeawHeHmid. CocTaBieHue Ghop-
Myl OMHAPHBIX COCIUHEHHI MO MX Ha3BaHUSM. 3aKOH MOCTOSHCTBA COCTaBa BellecTB. | paHUIIbI
MIPUMEHUMOCTH 3aKOHa. XUMHUecKue ypaBHeHUs. KoapduimneHTsr.

ATOMHO-MOJIEKYJISIPHOE y4Y€HHUE. 3apOKJIE€HUE U BO3pOXKJIeHHEe aToMUCTHKU. Pons M.B.
JlomoHOCOBa B pa3zpaboTKe aTOMHO-MOJIEKYJISIPHOTO YUEHUS.

Jemoncmpayuu Yucteie BemecTBa U cMecH. CoXpaHEHUE CBOMCTB BEIIECTB B CMECHX.
Pa3znenenue rereporeHHbIX cMecel QUIbTPOBAHUEM.

Pa3nenenne roMoreHHbIX cMecel neperoHko. Gu3nueckue sBICHUS U XUMUYECKHUE SIB-
nenus. [Ipu3Haku XUMUYECKUX peakiuil. OMbIThI, HILTIOCTPUPYIOIINE 3aKOH COXPAHEHHS] MaCChl
BEILECTB [TPU XUMUYECKUX PEAKIUSX.

Jlabopamopuvie onvimer OncaHre BHEITHETO BUJA BEIIECTB U COCTaBIEHUE UX (POPMYII
M0 U3BECTHOMY cocTaBy. OmnucaHue BHEIIHETO BUJA MPOCTHIX U CIOXKHBIX BemecTB. CocTaBie-
HUE MOJIeJIel MOJIEKYJT OMHApHBIX coequHeHui. [IpokainBaHue MeTHONW MPOBOJIOKU B TNIAMEHU
CIIUPTOBKH.

Illpaxmuueckue 3ansamus

O3HakoMJIEHHE C MPOCTEUIIMMH MaHUMYJSIIUSIMH C J1JAOOpaTOpHBIM 000PYAOBAHUEM:
IITaTUBOM, HarpeBaTeIbHBIM PUOOPOM.

Pasnenenne rereporenHoi cmecH. [Ipu3HaKkm XMMHUYECKUX pEaKIUil.

Pacuémnvie 3a0auu. MaccoBasi 10711 XUMHUYECKOTO IEMEHTA B CJIOAKHOM BEILECTBE.

Paznen 2. BaxkHelilmme Kiaaccbl HEOPraHMYECKUX BeleCTB.

Knaccudukanusa. OcHoBanus kinaccuduxanuu. BemectBa MONEKYyIsIpPHOTO U HEMOJIEKY-
JSIpHOTO cTpoeHHs. MeTaiuibl 1 HeMeTalibl. [lepBoHayanpHOE MpescTaBlieHne 00 auIoTPONUU
Ha TPUMEpPEe MPOCTHIX BEIIECTB, 00PAa30BAHHBIX KUCIOPOJOM U YTIEPOAOM. XUMHUYECKUHN dIie-
MeHT kuciopon. Kucinopox B mpupozne. IIpocroe BemecTBo KuCIopoa: Xumudeckas (Gopmyia,
OTHOCHUTEJIbHASI MOJIEKYJIsIpHasi Macca. PU3MYECKue CBOWMCTBA KHUCIOpoaa. B3aumopencTBrie Ku-
cJI0pojia ¢ MeTaJUIaMHU (Ha IIpUMeEpE KaJlbLus, MarHus, MEu), C



HEeMeTa/ulaMH (Ha TpuMepe cepbl, yriaeposa, ¢ochopa CI0KHBIMUA BellecTBaMHu (Ha MpuUMepe
MmeTaHa)). ['openue. [lepBoHauanbHOE MPEICTABICHNE O PEAKITUSX OKUCICHHUS.

Kucnopon xak oxkucnurens .Okcuabl. OKcuabl kak OuHapHble coenuHenus. Ouznueckue
CBOMCTBA OKCH/JIOB.

XuMHuueckui 3neMeHT BojgopoA. Bomopon B npupoae. IIpocroe BemecTBo BOAOPOI: XU-
Muueckas (popmyia, OTHOCUTEIbHAsE MOJIEKyIsApHas macca. [lomydenue Bomopoaa B aboparo-
pun. [Ipunnuner aeiictBus anmapara Kunmna u npudopa .M. Kupromkuna. CoOupanue Bojo-
pOJia METOI0M BBITECHEHHUSI BOJIBI.

Meps! GezonacHoCTH Mpu paboTe ¢ BOoAopooM. B3aumoeiicTBiue Bogopoia ¢ KUCIOpO-
JIOM, CEpOH, XJIOPOM, a30TOM, HaTpuem, KaibiueM, okcuaom xeneza(lll), oxcumom memu(1l).
IlepBoHavasbHBIE IPEICTABICHUS O BOCCTAaHOBJIIEHUH. BOJIOPO/ KaK BOCCTaHOBUTEIIb.

Bogna. CocraB Bonmbl. @usnyeckue CBOWCTBA BOJBI. PacTBOpUMOCTh BemiecTB. Tadiuiia
pacTBopuMOCTH. MaccoBas J10Jisl paCTBOPECHHOTO BelecTBa B pacTtBope. HeHacwllieHHbIE, Ha-
CBIIIEHHBIE U TIEPECHIIIICHHBIE pacTBOPLL. [losyueHune uucToi BoAbI.

B3aumopeiictBue Boabl ¢ MeTasuiamu. IlepBoHadanbHOE MpeACTaBICHHUE O PsIIE AKTUBHO-
CTH METAJUIOB.

B3aumopgeiictBue Boabl ¢ okcugaMu MetamioB. Muaukaropsl. Okpacka METUIIOpaHIKa,
nTakmyca u (peHondTanenHa B HEUTPaIbHON M 1IETOYHOM cpene. IlepBoHavansHOE TpeaCTaBIIe-
Hue 00 ocHoBaHUAX. [IporHo3upoBaHre BO3MOXKHOCTH B3aHMMOJICHCTBHS BOJIBI C OKCHJIAMU Me-
TaJUIOB C MTOMOIIIBIO TAOJIUIIBI PACTBOPUMOCTH.

I'mppokennbl. ['uapokcuabl METAUIOB M HEMETAILIOB. B3auMonelicTBue BOAbl ¢ OKCUAA-
mu yriaepona, hocdopa(V), cepri(VI). U3MeHeHHE OKpacku METUIIOpaHKa, Jakmyca, perondra-
JeuHa B Kucioil cpene. HomenknaTypa ruipokCu1I0B METaNIOB U HEMETAJIIOB.

Kucnotel. ['uapokcupl HEMETAIIOB KaK MPEACTABUTENIN KUCIOPOICOIEPKAIIMUX KUCTIOT.
beckucnopoansie kucinotel. CocraB kucinot. Kucinotselii ocrarok. HoMeHki1aTypa KHCIOTHBIX
ocTaTKkOB. OCHOBHOCTH KHUCTIOT M BAJICHTHOCTh KHCJIIOTHOTO OCTaTKa.

OO61ue cBoWCTBa KUCIOT: M3MEHEHHE OKPACKU MHIUKATOPOB, B3aUMOJICHCTBHE C METaJ-
JaMH, OKCHUJIaMU METAJIOB, THAPOKCHIaMU MeTauioB. OcoOble CBOMCTBA KOHIICHTPUPOBAHHOM
CEPHOI KHCIIOTHI: pACTBOPEHHUE B BOJIE; B3AUMOJACHCTBHE C ME/IbI0, OOYTIIMBAHUE OPTaHUYECKUX
BEIIECTB.

OcoOble cBOMCTBa KOHIIECHTPUPOBAHHOM a30THOM KUCIOTHI U €€ pacTBOpa: B3aUMOJICHCT-
BHE C MEJIBIO.

Knaccudukanum ocHOBaHHI: OJHOKUCIOTHBIE U JBYXKHCIOTHBIE, HEPACTBOPHMBIE U
pactBopumbie (11enoun).O01Me CBOMCTBA OCHOBAaHUH: B3aMMOJICUCTBHE C KUCIOTaMu. Peakiius
HelTpanuzanuu. BzaumozeiicTBue mienoyeil ¢ KUCIOTHBIMU OKcuaamu. PasnoxeHue HepacTBo-
PUMBIX OCHOBAaHMI MPU HATPEBAHHH.

AmMpotepHocTs. CBolicTBa aMPOTEPHBIX THAPOKCUAOB Ha MPUMEPAX TUAPOKCUAA IIUHKA
U THAPOKCHUA alltfoMUHUs (0e3 3amucu ypaBHEHUI xumuueckux peakiuit).Conu. Homenknarypa
coneit. I'enernueckuil psan. ['eHeTnuecknii psii TUIMYHOTO METAUIa HA IPUMEpax KalbLus U
cBuHIA. [lonydyeHne COeOMHEHHI TUIMYHBIX METAUIOB. ['€HETMYECKH pPsiJ TUIIMYHOIO HEME-
TaJula Ha MpUMEpax yriepoja U KpeMHUs. Bo3MOKHOCTH MONy4yeHUs] COCIMHEHU HEMETAILJIOB
W3 BEIIECTB, IPYTUX KIACCOB. [ '@HeTHUeCKHuil psii MeTauia, 00pa3yromiero ampoTepHBIA THAPO-
KCH/I.

Hemoncmpayuu BemiecTBa MOJEKYJISIPHOTO M HEMOJIEKYJISPHOTO CTpOeHUs. MeTalbl.
Hemerannel. ['paduT kak mpuMep MpOCTOTO BEIIECTBA, UMEIOIIETO Ha3BaHUE, KOTOPOE OTIUYA-
€TCsl OT Ha3BaHUsI XUMHUYECKOTO deMeHTa. [lomydenue Kucmopoa u3 nepMaHranara Kajius U co-
OupaHue METOJIOM BBITECHEHHS BOJIbI. ['OpeHue B Kuciopoae marHusi, cepsl, ocdopa. Pabora
anmapata Kunmna. HamomHeHne MBITBHBIX Ty3BIpEl CMECHIO BOJOPO/IA C BO3AYXOM U MX TIOJKH-
ranue. [IpoBepka Bomoposa Ha 4KCTOTY. ['OopeHre BoiopoJa Ha BO3JyXe U B Kuciopojae. B3au-
MOJIEMCTBUE BOJIOPO/Ia ¢ cepoid. ['opeHne Boopoia B XJIOpe.



BoccranoBnenune Bomopoaom oxcuma wmemu(Il).HeycToWunBOCTh MEpECHIEHHOT0 pacTBOpa
THOCYNb(aTa HaTpHsl. ABTOMATHYECKHIA TUCTHILISTOP.

OTtHoleHNEe BOABI K HATPHUIO, MarHuio, Meau. OTHOILIEHHE BOABI K OKCHIaM OapHsl U Ke-
ne3a. VcriplTaHne pacTBOPOB HIETOYEH METHIIOpAHKEM, JakMycoM, deHondTaaenHom. Bzanmo-
nericreue okcuaoB yriepoaa(IlV) u docdopa(V) ¢ Bogoii u UCTIBITAHKUE TIOJYICHHBIX PaCTBOPOB
METHIIOpaH)KeM, JTakMycoM, (enondranenHoM. OTCyTCTBHE XUMHUYECKOW PEAKIIMH BOJBI C OK-
cugoM kpemHusa. CepHasi, a30THasA, GocopHast KHUCIOTHI KaK MPEACTaBUTEIN KHCIOPOACOAEP-
x)ammx kucnoT. ComsiHasi KUCIOTa KaK MPEeACTaBUTENh OCCKUCIOPOAHBIX KUCIOT. OOpasibl co-
neii. OTHOIIEHUE METAJUIOB K pacTBOPY COJITHOU KUCIOTHL. Biaummoneiicteue okcuna meau(ll) c
pacTBOpPOM CepHOU KHUCIIOThL. B3aumoneiicteue ruapokcuaa menu(ll) ¢ pactBopom cosisiHON Ku-
CJIOTBI.

B3aumopeiicTBue KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI C KYPUHBIM OEIIKOM (Caxapom).
B3anmonencTere KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MENIBIO.

KcantonporennoBas peakuus. BzanmoneincTsue TBEPAOro TMAPOKCUIA HATPUSA C OKCHU-
nom yraepona(lV). Jlabopamopuvie onvimot

O3zHakoMiieHHE ¢ 00pa3liaMu METaJIOB U HeMeTauioB. [lomyuenue kucaopoia U3 mepok-
cuaa Bogopona. OnucaHre BHEUTHETO BHJIA MPUPOTHBIX OKCHUIOB U COCTaBJICHHE WX (HDOPMYIL
[Toyuenue Bogopona B npudope .M. Kupromkuna. CoOupanue Bogopoaa METOIOM BBITECHE-
Hus Bo3ayxa. [IpoBepka Bogopona Ha yuctoTy. M3ydeHue pacTBOpUMOCTH MEAHOTO KyIropoca
IpU pa3HbIX Temneparypax. BzaumopeiicTBue okcuaa Kanblus ¢ BOJAoM. V3MeHeHue okpacku
WHJUKATOPOB B PACTBOpaxX KHUCIOT M miesnoyeil. CpaBHEHHWE OKPACKU WHIAMKATOPOB B COJISTHOM U
cepHoil kucnotax. OnucaHue BHEIIHErO0 BUJA U PacTBOPUMOCTH pa3HbIX cojied. Peakuusa Helt-
Tpanu3anuu. Paznoxenue runpoxcuaa meau(ll) mpu HarpeBanum.

AmpotepHocTs. [Tonyuenue coenunennii maruus. [lonydenue coequHeHui yriaepoaa.

Ipakmuueckue 3anamus XUMUYECKUE CBOMCTBA KUCIOPOJa. XMMHUYECKHUE CBOMCTBA BO-
nopoaa. XMMUYECKHUE CBOMCTBA KUCIIOT.

Pa3nen 3. [lepuoanyeckuii 3aK0H ¥ NMePHOAUYECKAS] CHCTEMAa XUMHYECKHX JJIeMeH-
ToB .. MenaeneeBa. CTpoenune aroma

AtoM — cnoxkHas yactuna. OnbiTel A.A. bexkepens. [Inanerapras monens aroma 3. Pe-
3epdopaa. OCHOBHBIE YAaCTUIIBI ATOMHOTO SiApa: MPOTOHBI U HEUTPOHBI. M30TOMBI U U30TOMHSL.
YTouHeHHE TOHATHUS «XUMHYECKUHN JIEMEHT». DIEKTPOHEUTPaIbHOCTh aToMa. [lepBoHavanbHOE
Tnpe/cTaBieHne 06 HIEKTPOHHOM clI0€. EMKocTh d1exTporHOoro ciost. [ToHsTHE O BHEIIHEM dIIeK-
TPOHHOM CJIO€. Y CTOWYMBOCTh BHEIIHETO AJIEKTPOHHOTO CJ10s1. I3MEHEeHHe yncia 3JIEKTPOHOB Ha
BHEIITHEM 3JIEKTPOHHOM CJIO€ C YBETMUCHHUEM 3apsifa sjpa aroMoB siemMeHToB I- |11 mepruomos.

Knaccudukanust xumuueckux 3memenToB. OcHoBaHus kinaccudukamuu. [lepuonnueckas
CUCTEeMa KaK €CTECTBEHHO-Hay4yHas KJIacCHU(pHUKAIMs XUMHUUECKUX JIEMEHTOB Ha OCHOBE 3aps/IOB
WX aTOMHBIX sifep. [lepuonuueckas cucrema v NepUOIUIECKUE TaOIUIIBI.

Ilepuon. @usnyeckuil cMbICI HOMepa nepuoaa. bospure u Masneie nepuosl. [lepronast B
pa3HbIX opMax MepruoaNMIECKON TaOTHIBI.

['pynmbl B KOPOTKOH U ATMHHOM popMe nepruoaudeckoil Tabnuisl. I 1aBHble 1 OOOYHBIE
noArpynmnsl. A - u B-rpynmnbel. @U3MYEeCKUidl CMBICII HOMEpPA TPYIIIBI JIJIsi 3JIEMEHTOB TJIABHBIX
noarpymnn (A-rpynn). @U3MUecKHil CMBICT MOPSIAKOBOTO HOMEpa XMMUYECKOTro 3yieMeHTta. M3-
MEHEHHUE CBOMCTB XMMUYECKUX DJIEMEHTOB B IMepuojax U rpynnax. [lepuoandeckoe nsmeHenue
YKCIIa 3JEKTPOHOB HA BHEUIHEM AJIEKTPOHHOM CJIO€ U MEPUOANYECKOE U3MEHEHHE CBOMCTB XH-
MUYECKHUX JJIEMEHTOB U WX coenuHeHnit. CoBpemMeHHass (pOopMyIUpOBKA MEPUOTUISCKOTO 3aKO-
Ha.

XapakTepucTHKa XUMUYECKOTO 3JIEMEHTA MO €ro MOJIOKEHHUIO B MEPUOJINYECKON CHUCTE-
Me.

OcHoBueble Bexu B xku3HH J[. . Menneneena. Knaccudukanmsi XuMHUIeCKIX 3JIEMEHTOB U
OTKpbITHE TIepuoauyeckoro 3akoHa. Hayunslii nmoasur [[.WM. MenneneeBa. [Ipakmuueckue



3anamus VI3MeHeHne CBOMCTB TMIPOKCHIOB C YBEIWYEHHEM 3apsI0B aTOMHBIX fJIEp XUMHUYE-
CKHUX 3JICMCHTOB.

Pasznea 4. KoinyecTBeHHbIC OTHOIIEHUA B XHMHUHU

Enunnia konmdecta BemnectBa. Yncno ABoraapo. Ousnueckuid CMbICT KOAPHUITUESHTOB
B YPABHEHUSIX XMUMHUYECKUX peakiuil. UTeHue ypaBHEHHI XUMHYECKUX peakiuil. Macca ogHoro
MoJIs BemecTBa. MossipHas Macca. MoJsipHbIi 00BEM Ta30B. 3akoH ABoraapo. OOBEMHBIC OT-
HOIIICHUS

ra3oB MPH XUMUYECKUX peakuusx. Jemoncmpayuu OOpas3ubl TBEPABIX U KUIKHX Be-
IIECTB KOJIMYECTBOM 1 MOJIb.

Pacuémmnule 3a0auu PacueT KOJIMYECTBAa BEIIECTBA MO HM3BECTHOMY 4YHCIY YaCTHII.

Pacuer xonuuecTBa BellecTBa o ypaBHEHUIO XUMHUYECKOM peakluu.

Pacuém monsipHO# Macchl BemecTBa o ero popmyse. PacueéTsl Macchl BelecTBa Mo u3-
BECTHOMY €T0 KOJIMYECTBY U 0OpaTHbIE pacyeThI.

Pacu€rbl 10 XMMHYECKUM ypaBHEHUSAM MACChl OJJHOTO U3 YYaCTHUKOB XMMHYECKON peak-
[[UU 110 U3BECTHOM Macce APYroro y4yacTHHKA.

Pacuer mioTHOCTH Ta3a 1Mo ero MOJISIPHOW Macce U MOJIIpHOMY 00beMy. PacuéTsl o xu-
MUYECKHUM YPaBHEHHMSIM MAacChl OJHOTO U3 YYACTHHUKOB XMMHUYECKOW PEaKIUH M0 H3BECTHOMY
00BEMY IPYIroro y4acTHUKA, HaXOZSIIErocs B ra3000pasHOM COCTOSIHUU. Pacuersl no xummuye-
CKHUM YpPaBHEHUSIM C UCIIOIb30BaHUEM 0ObEMHBIX OTHOIICHUMN T'a30B.



3. TemaTnyeckoe mianupoBanue (70 yacos/2 yaca B HEJIEITIO)

No Paznen nmporpammbl [Ipumeuanue
ypoka Tema ypoxka
Paznen 1.BBenenne B xumnio(16 yacon)

1. BBenenne. HMHCTpykTaxk 1O  TEXHHKE
0€30MaCHOCTH.
UTo n3yyaeT XUMHs.

2. Xumu4eckas J1abopaTtopusi.

3. O6opynoBaHNE XUMHUYECKOM J1ab0paTopuu.

4. YucThle BEeLIECTBa U CMECH.

5. Pa3znenenue cmecu.

6. [IpeBpareHne BELIECTB.

7. [Ipu3HaKu XUMUYECKUX PEAKIIHI.

8. XUMUYECKUN FTIEMEHT.

9. Xumuueckue GopMyIIbl.

10. [IpocThie U CIIOKHBIC BEIIECTBA.

11. MaccoBast 107151 XUMUYECKOTO 3JIEMEHTA B
CJIO)KHOM BEIIECTBE.

12. BanentHocTs.

13. XUMUYECKUE YPABHEHHUS.

14. ATOMHO-MOJIEKYJISIPHOE YYEHHE B XUMHUH

15. [ToBTOpEeHME U 00001IIEHHUE 110 TEME
«BBeneHnune B XUMHUIO»

16. Konmponsnaa paboma N 1 o teme
«BBenenne B XMMHIO»
Pa3nen 2. Baxkneiimue Kaacchl HEOPraHUYEeCKUX BelecTB(26 yac)

17-18 | IlpocThie BemecTBa METaIbl U HEMETAJLIBI.

19. Kucnopog.

20. XUMHYECKUE CBOMCTBA KUCIOPOIA.

21. XUMHYECKUE CBOMCTBA KUCIOPO/IA.

22. OKCHOEBL.

23. IIpocteie BemecTBa. Bogopon.

24. XHUMHUYECKHE CBOMCTBA BOJIOPO/IA.

25. XHUMHUYECKHUE CBOMCTBA BOJIOPO/IA.
IIpaxmuueckoe 3anamue

26. Oxkcu Bogopoaa — BoJa.

27. B3aumMoeiicTBre BOBI C METANIAMH.

28. BsaumopeiicTBre BOABI ¢ OKCHAAMU
METAJIJIOB.

29-30 | BzauMoneiicTBrE BOABI C OKCUIAMU
HEMETAJIJIOB.

31 Konrponsnas pabora 3a 1 momyroaue

32-33 | Cocras kucnot. Com.

34. CBoiicTBa KUCIOT.

35. XuUMHUYeCKre CBONCTBA KUCIIOT.

36. CBoiicTBa OCHOBaHHUI.

37. CaoiicTBa aM(pOTEPHBIX TUIPOKCHUIOB.

38. ['eneTnyeckuit ps TUMIMIHOTO METAJIA.

39. I'eneTnyeckuit ps TUMIMYHOTO HEMETAJLIA.

40. IToBTOpenue u 0000IIEHUE 110 TEME

«Baxneimme Kinaccsl HEOPraHNYECKUX
BELIECTBY




41. Konumponvnas paboma Ne 2 io Teme
«BaxHeime Kiacchl HEOPraHUYECKUX
BELIECTBY

Pa3nen 3. [lepuonnyeckuii 3aK0H U MEPUOIUYECKAT CHCTEMA XUMHYECKHX
njemeHTOB JI.U. MenneneeBa. Ctpoenue aroma (164acoB)

42. [TepBoHaYaJIbHOE MPEICTABICHUE O
CTPOEHHUE aTOMA.
43 DNEeKTPOHHBIE 000JIOYKH aTOMOB.

44-45 | 3aKOHOMEPHOCTH U3MEHEHHU B CTPOCHUU
JIEKTPOHHBIX 000JI0UEK aTOMa.

46 DneKTpOHHBIE 000JI0YKU aTOMOB 4 mepuoja

47-48 | EcTecTBeHHOHAYYHAs KJIacCU(PHUKALIUS
XMUMHUYECKHX 3JIEMEHTOB.

49 [Tepuonpr.

50 H3MeHeHre CBOMCTB TUAPOKCHIOB C
YBEIIMYCHUEM 3aps10B aTOMHBIX
SICP XUMUYECKHX DJIEMEHTOB.

o1 KonTponbHast padbota 3a 3ueTBepTh
52 ['pynmsbl.

53 [Tepunoanueckuii 3aKoH.

54 [Tpexnckazanue CBOMCTB XUMHYECKUX

9JICMCHTOB U UX COCIII/IHGHI/Iﬁ Ha OCHOBC
IICPHUOAUYICCKOI'O 3aKOHaA.

55. Hayunsnii noxsur /[.11. Menneneesa.

56 [ToBTOpEeHME M 0000IIEHHE TIO TEME
«Ileproauyecknii 3aK0H U NEPUOINYECKAS
cUcTeMa XMMH4YecKux 3nemeHToB JI.1.
MenpneneeBa. CTpoeHHE aTOMay

57. Konmponsnaa paboma Ne 3 1o teme
«Ileproanyeckuii 3aK0H U epHOANYECKas
cucTeMa XuMU4yeckux 3nemeHToB J1.1.
MenpeneeBa. CTpoeHHE aToMay

Pasznen 4. KosuuecTBeHHBbIE OTHOIIEHUS B XUMUH

58-59 | KomnuecTBo BemecTna.

60 MomnsipHast Macca.

61 PacuéThl MO0 XUMHUYECKUM YPaBHEHUSIM.

62. 3akoH ABOrajpo.

63. PacuéThl MO0 XUMHUYECKUM YPaBHEHUSAM

64. OOBbeMHbIE OTHOILIEHUS Tra30B MU
XUMHAYECKHX PEaKIHsIX

65 Pemrenue pacuetHbIx 3aa4

66. Konmponsnas paboma Ne 4
o Teme « KommdecTBeHHbIE OTHOIIICHUS B
XHMUH»

67. [IpenMer XUMHUYECKON HAYKH.

68 HcTouHrnkM XUMUYeCcKoi nHpopManun

69 HToroBast KOHTpOJIbHAs paboTa 3a Kypc S8KJI.

70 AmHanu3 k/p.
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