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[Iporpamma  paszpaborana  Ha  ocHOBe  DefepalbHOTO  TOCYAApPCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO OOIIEro 0o0pa3oBaHUs, YTBEPXKAECHHOTO MPHUKa30M
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Jannas pabouasi mporpaMMa cOOTBETCTBYeT DeepanbHON 00pa30BaTeIbHON MpOTrpaMMe
OCHOBHOTO 0011ero o0pa3oBaHHs, YTBEPKAEHHOW MpHKa3oM MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepanuu ot 18.05.2023 Ne 370.
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c. EMennsanoBka, 2023 rox




IHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma pazpabotana Ha ocHoBe dDenepambHOr0 rocyAapCTBEHHOr0 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOTO o0miero o0Opa3oBaHUs, YTBEPKIECHHOrO MpHKa3oM MHHHCTEpPCTBA
obpaszoBanus u Hayku Poccuiickoit @enepanuu ot 17.12.2010 Nel1897 (¢ n3meHeHUSIMNU).

Jannast paboyasi mporpamma cooTBeTcTByeT DenepanbHON 00pa3zoBaTeNIbHON Iporpamme
OCHOBHOTO 001iero oOpa3oBaHMs, YTBEpKACHHOW NpuUKa3oM MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®eneparuu ot 18.05.2023 Ne 371.

Monynp «YpouHast IesATeNbHOCTh» pabouedl mporpamMmbl BOCIHUTaHUS MyHHUIIMIAIBHOTO
OIOIKETHOTO 0011e00pa3oBaTeIbLHOTO YUpexKIACHUS «EMenbpsaHOBCKas CpenHsis
obmieoOpa3zoBarenbHas 1mkona» HuxHeropckoro paiiona Pecry6nuku Kpeim na 2021 — 2026rr.
peanu3yercsi 4epe3 BOCHUTATEIBbHBIA MOTEHIMAT YypOKa, €ro pasiudHble BHIBI U (HOPMBI,
IIPOBEJICHUE MPEAMETHBIX OJIMMIINAJ] U KOHKYPCOB

[IporpaMMa 1o xumMuM Aa€T MOpeAcCTaBlIeHUWE O LeNsIX, oOmel crpareruu oOyudeHus,
BOCIUTAHMUSI W Ppa3BUTHUS OOydYaIOIIUXCS CpEeACTBAMU Yy4eOHOTrO MpeaMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJCpIKaHue, IMpelyCMaTpUBaeT paclpeieiieHne ero mo KiaccaMm Hu
CTPYKTYpUPOBaHHUE IO pa3jieiaM U TeMaM MPOrpaMMbl 0 XUMUHU, ONPEAESAET KOJINUYECTBEHHbIE U
KAUECTBEHHBIE XapaKTEPUCTUKH COAEPIKAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIBHOCTh HU3YyYEHHS
XUMHH C YU4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00ydYaromuxcs, ONnpeesieT BO3MOXKHOCTH IpeaMeTa sl pealn3aluu
TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOM NporpaMmbl Ha YpOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHusl, a TaKkke TpeOOBaHUH K pe3ysbTaTaM 00yd4eHUs] XUMHUH Ha YPOBHE
Hesed  M3ydeHHs IpeaMeTa U OCHOBHBIX BHJOB y4eOHO-ITO3HABAaTEIbHOM JI€ATEIbHOCTH
00y4Jaromierocs o OCBOCHUIO Y4eOHOTO CONEPKAHUS.

3HaHUE XUMMH CIIY’)KUT OCHOBOW At (POPMHUPOBAHUS MHUPOBO33PEHMS OOYYaroIIerocsi, ero
MPEJICTABICHUI O MAaTepUAIBHOM E€IUHCTBE MHUpPA, BAXKHYIO POJIb UTPAOT (HOpPMHUPYEMbIE XUMHEH
NPEJCTAaBICHUS O B3aUMOIIPEBPAILIEHUSIX SHEPrUM U 00 BOJIOLMU BELIECTB B MPUPOAE, O MYTAX
pelieHns ria00albHBIX MNpoOJeM  YCTOMYMBOTO  pPa3BUTHS  YEJIOBEYECTBA —  CHIPHEBOMH,
SHEPreTHUECKOH, MUIEBOM U HKOJIOTUYECKOM 0€3011acHOCTH, MPO0JIeM 31paBOOXPaHEHUSI.

N3ydenue xumun:

CIOCOOCTBYET peann3alii BO3MOXKHOCTEH ISl caMOpa3BUTHS U (HOPMHUPOBAHUS KYJIbTYPHI

JTUYHOCTH, €€ 001el 1 QyHKIIMOHATLHON TPaMOTHOCTH;



BHOCHUT BKJIaJ B (POPMHPOBAHUE MBIIUICHHS U TBOPYECKHX CHOCOOHOCTEH OO0ydYaromiuxcs,
HAaBBIKOB  HMX  CAMOCTOATEIbHOW  y4yeOHOM  JEATEIbHOCTH,  SKCIIEPUMEHTAIBHBIX u
UCCIIEIOBATEIbCKUX yYMEHUH, HEOOXOAMMBIX Kak B IIOBCEJIHEBHOW KHM3HM, TaKk M B
po¢eCCHOHATILHOM 1EATEIbHOCTH;

3HaKOMHT CO CHEIM(PHUKON HAyYHOT'O MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3I
Ha E€IMHCTBO MPHUPOJBI M YEJIOBEKa, SBIAETCS OTBETCTBEHHBIM JTaloM B (HOpMUPOBAHHH
€CTECTBEHHO--HAyYHOH I'PaMOTHOCTH 00y4aroIInuXCs;

CIOCOOCTBYET (OPMHUPOBAHUIO IEHHOCTHOTO OTHOUIEHHUS K  €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TPUPOZAE, K UENOBEKY, BHOCHT CBOH BKJaJ B JKOJOrmyeckoe oOpa3oBaHuE
00yJarommXxcs.

JlaHHbIE HamNpaBiICHUsS B OOYYEHWH XHMHUHU OOECIICUMBAIOTCSA CHEIHU(PHUKON CONEpIKAHUS
y4eOHOTO IMpenMeTa, KOTOPBIA SBIISETCS MEAarorHuecKy aJanTHPOBAHHBIM OTpaKeHUEM 0a30BOM
HayK{ XMMHHU Ha ONPEIEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILEro o0pa3oBaHHsS OPUEHTHUPOBAH Ha OCBOECHUE
00y4aroIMMUCS CHCTEMbl ME€PBOHAYAIbHBIX MOHATHH XUMHM, OCHOB HEOPraHMYECKOH XUMHU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX IIOHATUN OPraHUYECKON XUMUU.

CtpykTypa colepKaHUs MPOrpaMMBbl M0 XHMHU C(HOpPMUpOBAHA HA OCHOBE CHCTEMHOTO
noaxona K e€ m3ydeHuro. ConepikaHue CKJIAAbIBAETCSI U3 CHCTEMBI IOHATUH O XMMHYECKOM
3JIEMEHTE U BEIIECTBE M CHCTEMbI MOHATUH 0 XMMHUYEeCKOH peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl M0 NPUHLUIY IOCIEN0BATEIBHOIO PA3BUTHUS 3HAHMI Ha OCHOBE TEOPETUYECKUX
MPEJICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4YEHHsI O CTPOCHUH aTOMa U XUMUYECKOU CBSI3U;

— MpEeACTaBIEHUHN 00 3JEKTPOIUTHUECKOHN TNCCOLMALIUY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHMS PACCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATENILHO OT OJHOTO YPOBHS K JPYrOMY, BBIIOJHSS
GbyHKIMU OOBSACHEHHS M MPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJTyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHHME TpOrpaMMbl MO XHUMHH CIOCOOCTBYET (OPMHUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKOM COCTaBIIAIOIIEN HAyYHOW KapTHHBI MHpPAa B JIOTHKE €€ CHUCTEMHON IpPHUPOJBI,

HEHHOCTHOI'O OTHOLICHUA K HAYYHOMY 3HAHUIO WM MCTOAaM IMO3HAHHA B HAYKC. I/I3yquHe XHUMHHN



MPOUCXOUT C MPHUBIICYCHNUEM 3HAHUH U3 paHee M3YUEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaromun
Mup», «buonorus. 5—7 knacce» u «®dusuka. 7 kiace.

[Ipyu u3y4eHUn XMMHUHU MPOUCXOIUT (HOPMHUPOBAHME 3HAHUN OCHOB XMMHYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUUECKON AEATENbHOCTH YEI0BEKa U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOH KYJNbTYphL. 3afada Y4eOHOro IpeaMeTa COCTOMT B (hopMHUpOBaHUH
CHCTEMbl XMMHUYECKHX 3HAHUH — BaXHEHIMMX (DAKTOB, MOHATHUH, 3aKOHOB U TEOPETHUECKUX
IIOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, s3bIka HAayKH, B
IPUOOLIEHNN K HAayYHbIM METO/aM IO3HAHMS NPU U3YUYEHUH BEILECTB M XUMHUYECKUX pEaKIHii, B
dbopMHpOBaHMM ¥ Pa3BUTHH T[O3HABATENBHBIX YMEHHA W WX TNPUMEHEHHH B Y4eOHO-
MO3HABATEIBHON M Yy4eOHO-MCCIIEOBATEIBCKON NEATETbHOCTH, OCBOCHHUM MpPaBUJI 0€30MacHOTO
oOpallleHus C BELIECTBAMU B MIOBCEIHEBHON KU3HH.

[Ipy w3yyeHMM XMMHUH Ha YpPOBHE OCHOBHOIO 0OILIEro o0pa3oBaHUs Ba)KHOE 3HAYECHUE
nproOpeNTn Takue e, KaK:

— (dopMHpOBaHHWE WHTEIUIEKTYaJbHO Pa3BUTON JHMYHOCTH, TOTOBOH K CaMOOOpa30BAHMIO,
COTPY/HUYECTBY, CAMOCTOSTEIIbHOMY IIPUHATHUIO pElIeHUH, CIOCOOHON alanTUPOBATHCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM JKU3HU;

— HAampaBJICEHHOCTh OOydYeHHS Ha CHCTEMAaTH4YeCKOe TMPHOOIIEHHE OOYyJalommxcs K
CaMOCTOSITENIbHON MO3HABATEJILHOM NEATETbHOCTH, HAYYHBIM METOJaM IMO3HaHUs, (GopMUpYIOIIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— oOecrieyeHne YCIOBUHM, CIOCOOCTBYIOIIMUX MPUOOPETEHUIO OOYJArONUMHUCS OIIbITa
pa3HOOOpa3HOW JEATEeNbHOCTH, IO3HAHUS M CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIHi ), UMEIOLINX YHUBEPCAIbHOE 3HaUCHUE JUIsl Pa3INYHbIX BUIOB JIEATEIIHOCTH;

— ¢opmupoBaHue oOmel (yHKIMOHAIBHOW M €CTeCTBEHHO-HAY4YHOM IpaMOTHOCTH, B TOM
quciae yMEHUI OOBSCHATh U OLIEHUBATh SIBJICHUS OKPY)KAIOLIEr0 MUPA, UCIOIb3Yys 3HAHUS U OIIBIT,
MIOJIyYE€HHBIE [TPH U3y4YE€HUU XUMHUHU, TIPUMEHATh UX MPHU PELUICHUH NPoOJIeM B MOBCEAHEBHON KU3HU
U TPYZIOBOU IEATENBHOCTH;

— (opMupoBaHue y OOydYaIOUIMXCS T'YMaHMCTUYECKUX OTHOILIEHHH, MOHMMAaHUS HEHHOCTU
XUMHUYECKUX 3HAHUM s BBIPAaOOTKH 3KOJOTHYECKH I1I€JIeCO00pa3HOro MOBENEHUsT B OBITY U
TPYJAOBON JEATENIBHOCTH B ILIEJIAX COXPAHEHHs CBOETrO 3/I0pPOBbS U OKpPYXKAIOIIEW MPUPOAHOMN
Cpenbl;

— pa3BUTHE MOTHUBALMHU K O0YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO HA
OCHOBE YCBOEHHS 00IIEeYeIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Ipoduis u

HaIlpaBJICHHOCTHU JanbHEUINEero 06y‘{eHI/IH.



OOmiee 4MCiIO 4YacoB, OTBEAEHHBIX U M3YyYCHHS XMMUU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanus, cocraBisieT 136 yacoB: B 8 kimacce — 68 "acoB (2 waca B Henelno), B 9 kiacce — 68

4acoB (2 4yaca B HEJIEIIO).

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHSI IPOrpaMMbl OCHOBHOTO 0OIIero o0Opa3oBaHUs
JOCTUTAIOTCS B XOA€ OOy4eHUS XMMUU B €AMHCTBE y4EOHON M BOCIIHUTATEIBHON JESTEIBHOCTH B
COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHUCKUMHU COIMOKYIBTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMH
HCHHOCTAMMU, IPUHATBIMU B 06HIGCTBC [paBujiaMM W HOpMaMMu IOBCIACHUA U CHOCO6CTB}’IOT
poreccaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COITUATTU3AIIMH 00yJarOIMIUXCSl.

JImaHOCTHBIE PE3YIbTATBI OTpaXar0T TOTOBHOCTDH 06y11a}01111/1xcs[ PYKOBOACTBOBATHCA
CUCTEMOHN TIO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAIMi M pACIIMPEHHE OIbITa JEATEIbHOCTH Ha e€
OCHOBE, B TOM YHCJI€ B YACTH:

1) mnaTpHOTHYECKOT0 BOCTIUTAHHUA:

LIEHHOCTHOTO OTHOWLIEHHs K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M HAy4YHOMY
HaClle/INl0, TIOHUMAHMs 3HAUYEHUs XMUMHUYECKOW HAayKH B JKM3HM COBPEMEHHOro oOOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEpHOM HHGpOpManuell O MEepeloBBIX TOCTHKEHUSX U OTKPBITHSIX
MHPOBOM U OTEUECTBEHHOW XUMUH, 3aUHTEPECOBAHHOCTH B HayYHBIX 3HAHUSIX 00 YCTpOIlCTBE MUpa
1 O0IIEeCTBA;

2) rpaIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUS] O COLMANBHBIX HOPMAax M TpaBUIAX MEXKIUYHOCTHBIX OTHOIIEHUI B
KOJIJIEKTHBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 0O0I1IeCTBEHHO IOJIE3HOM,
y4eOHO-HCCIIEIOBATENIbCKOM, TBOPYECKOW W JPYrHX BUAAX JAEATENbHOCTH, TOTOBHOCTH K
pa3zHoO0pa3HONW COBMECTHOM AESTENLHOCTU IMPH BBINOJHEHUU y4eOHBIX, [MO3HABATENIbHBIX 33/ad,
BBIITOJTHCHHUU XHMHUUYCCKHUX OKCIICPUMCHTOB, CO3JaHHUU y‘IG6HBIX IMPOCKTOB, CTPEMJICHUA K
B3aMMOINOHMMAHHUIO M B3aWMOIIOMOIIM B TPOLIECCE ATOH YueOHOH IesTeIbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE MOBEJEHUE U MOCTYIIKH CBOMX TOBAPHILEH € MO3UIIMHA HPABCTBEHHBIX M IIPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHMSA:



MHUPOBO33PEHUYECKUE  MPEACTABICHUS O  BEMIECTBE U XUMHUYECKOW  peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH W COCTABJISIFOIIME OCHOBY JUISI
MMOHUMAaHUS CYIIHOCTH HAyYHOM KapTHHBI MUpa, MPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS TPUPOJIBI, B3aUMOCBA3SIX YEIOBEKA C MPUPOJHONM Cpelloil, 0 PO XMMHUU B MO3HAHUU
3THUX 3aKOHOMEPHOCTEN;

MO3HABATEIPHBIE MOTHUBBI, HANpaBICHHbIC HA IMOJIYYCHHWE HOBBIX 3HAHUW TI0 XHMUH,
HeoOxonuMble 11 OOBSCHEHUS HaONIOaeMbIX TMPOLIECCOB U  SIBICHUN, I103HABATEIbHOM,
MH(OPMALIMOHHON M YUTATENBCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON paboOThI ¢
Y49eOHBIMH TEKCTaMH, CIIPABOYHON JIMTEPATypOH, JOCTYIHBIMH TEXHUYCCKHUMH CpPEICTBAMHU
WH()OPMAIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYCHHIO M TO3HAHUIO, JIF0O03HATEIIBHOCTh, FOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, TPOCKTHOW W WCCIEAOBATEIBCKOW ICSITCILHOCTH, K OCO3HAHHOMY BBIOOPY
HAINPaBIICHHOCTH U YPOBHS O0yUYCHUS B JabHEHIIIEM;

4) popmMupoBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAaHOBKH
Ha 3JIOPOBBIM 00pa3 JKHW3HU, OCO3HAHWE TIOCIEACTBHA M HEMPUATHE BPEAHBIX MPUBBIYCK
(ynotpeOsieHUsT aJKOTOJIsI, HApPKOTHKOB, KypeHUs), HEOOXOJAUMOCTH COOJIFOJICHUS IPaBUII
0€30MacHOCTH MPH OOpAIIeHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U peaibHON KU3HU;

S) Tpy10BOT0 BOCIIUTAHMS:

WHTEpeC K MPaKTHYECKOMY U3YYEHHIO Mpodeccuit U Tpyda pa3iMdHOTO pojia, YBaXKEHHE K
TPYIy ¥ pe3ysibTaTaM TPYJIOBOU JEATEIHHOCTH, B TOM YHCJIC HA OCHOBE IPUMEHECHHS TIPEIMETHBIX
3HAHWUW TI0 XUMHUHU, OCO3HAHHBIN BBIOOP WHIWBHYyaTbHOW TPACKTOPHUH MPOIOJKCHHS 00pa3oBaHuUs
C y4€TOM JHMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTM K XHUMHUU, OOIIECTBEHHBIX HHTEPECOB H
MoTpeOHOCTEH, yCHemHol TpohecCHOHATBHON ESTENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHHA,
TOTOBHOCTB aJaTUPOBATHCS B MPOQECCUOHANBHON Cpefie;

6) PK0JIOrHY€eCKOro BOCIUTAHMS:

9KOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJC KaK WCTOYHHKY JKHU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMsS, NMOHMMAaHWE IIEHHOCTH 3JI0pOBOr0 W 0Oe3omacHoro oOpasza >KU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 30POBBIO, OCO3ZHAHUE
IIEHHOCTH COOJIIOJICHUsI TPaBHJI O€30MAaCHOTO TMOBEACHUS MPU padOTe C BEMIECTBAMH, a TaKKe B
CUTYAITUSAX, YTPOXKAIONTUX 3I0POBBIO H KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TOJTydaeMble MTPH MU3ydeHUW XUMHH, IS PEIICHUsS 3a]1ad,

CBSI3aHHBIX C OKPYKAOUIEH NPUPOTHON CPEIOH, ISl TOBBIIEHHS YPOBHS SKOJIOTHYECKOM



KYJIBTYPbl, OCO3HAHHs TJIO0ATBHOTO XapakTepa JKOJOTHYECKHUX MPOOIeM U MyTeH WX PpeHICHHS
HOCpe[[CTBOM METOAOB XHMMHH, IKOJIOIMYCCKOI'O MbIIIJICHUA, YMCHI/ISI pyKOBOIICTBOBaTBCSI UM B
M03HABATEJIbHON, KOMMYHUKATUBHOW U COLIMAJIBHOM MPAKTUKE.

METAIIPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampeaMeTHBIX pe3yJiIbTaTOB BBIACIAIOT 3HAYUMBIC I (HOPMHUPOBAHMS
MHUPOBO33PEHHUsI OOIICHAYYHbIC TMOHATHS (3aKOH, TEOpHs, NMPHUHIIWI, TUIOTe3a, (aKT, CHCTEMa,
MPOIIeCC, IKCIEPUMEHT M JIPYroe.), KOTOPhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peAMeTax M MO3BOJISIOT HAa OCHOBE 3HAHHMM W3 3THX NMPEAMETOB (OpMUPOBAThH NMPEACTABICHHUE O
LIEJIOCTHOW Hay4HOW KapTUHE MHpa, U YHUBEpCallbHble yueOHbIE NEHCTBUS (IIO3HABaTENbHbIE,
KOMMYHHUKATHBHBIE, PETyJIATUBHBIC), KOTOpPhIE OO0ECIeYnBalOT (OPMHUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENTbHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHON AESITENbHOCTH.

Ilo3naBaTeIbHBIE YHHBEPCAJbHbIE Y4eOHbIE 1eiiCTBUS

ba3oBrble JJornyeckne aeicTBUs:

YMGHI/IFI HUCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOT'O MBIIIJICHUS HpI/I OCBOCHHNHN 3HaHHfI: paCKpI)IBaTI)
CMBICJI XUMHUYCCKHNX HOH?[TI/Iﬁ (BI:II[CJI?ITI) nux xapaKT CpHI)IC HpI/IBHaKI/I, yCTaHaBJII/IBaTI) B3aNMOCBSA3b
C APYTUMU MOHSTHUSMHU), UCTIOIH30BATh MOHATHUS U1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBICHUM,
BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCH(PUKAIMU XUMHUYECKHUX BEIIECTB M XUMHUYECKHX
peaKuHﬁ, yCTaHaBHI/IBaTI) HpI/I‘-II/IHHO-CJ'IGI[CTBGHHI)Ie CBsI3U Me>1<)1y O6’I>€KTaMI/I I/I3y11€HI/I$[, CTpOI/ITI)
JIOTUYCCKUC paCCY)KI[GHI/H[ (I/IHILYKTI/IBHI)IG, I[CI[}IKTI/IBHI)IG, 110 aHaJ'IOFI/II/I), eJiaTb BBIBOJAbBI H
3aKJIIOUCHUS

YMEHHE TPUMEHATh B MpoIlecce MO3HAHWUS TOHATUSA (TMPEAMETHBIE W MEeTallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENM, HCIIOJIb3yeMble B XHMMHH, MPEeOOpPa3OBHIBATh IIMPOKO
HpI/IMeHﬂeMBIG B XHUMHHU MOJICIIBHBIC HpCI[CTaBJ'IeHI/ISI — XI/IMH‘IGCKI/IfI 3HAK (CI/IMBOJ’I 3J'ICM€HT&),
xumuueckas (Qopmyna UM ypaBHEHHME XHUMHUYECKOH peakIuu — TpU pElIeHuu Yy4eOHo-
MO3HABATEJIBHBIX 3a/1a4, C YYETOM 3TUX MOJEIBHBIX NPEACTABICHUMN BBIABIATh U XapaKTEPU30BATh
CyHleCTBeHHI)Ie HpI/ISHaKI/I Hsyqaeme O6T)CKTOB — XUMHWYCCKHUX BCIICCTB U XUMHNUYCCKUX peaKuHﬁ,
BBIABJIIATH O6H.[I/Ie BaKOHOMepHOCTI/I, HquHHHO—CHe)ICTBeHHBIe CBA3HU U HpOTI/IBOpe‘—II/ISI B I/IBY‘IaeMHX
MPOLECCAX U SBIEHUSX.

ba3oBble ucciegoBarebCckue AeCTBYA:

YMEHHE UCIIOJIb30BaTh ITIOCTABJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA NTO3HAHUS, A TAKXKE
B Ka4yecTBE OCHOBHI JUIsI (OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX

CYKJICHUM;



npuoOpeTeHne OmbiTa MO IUIAHUPOBAHMUIO, OPraHU3AlMM M IPOBEACHUIO YUYCHHUYECKUX
HKCIEPUMEHTOB, YMEHUE HaOII0aTh 32 XOJOM IPOIECCa, CAMOCTOATENBHO MPOTHO3UPOBATH €TO
pe3ynbrat, (QopMynupoBaTh O00O0OLIEHUS M BBIBOABI IO pe3ysbTaTaM MPOBEAEHHOIO OIbITA,
UCCIIEIOBaHMs, COCTABJIATh OTUET O MPOJIEIaHHOI paboTe.

Pabora ¢ nngopmanmeii:

yMEHHUE BBHIOMPATh, AaHATM3UPOBATH M HHTEPIPETHPOBATH MHPOPMAIIUIO PA3IMYHBIX BUIOB U
dbopM mpeacTaBIEHUS, MONYYaEMYI0 W3 pa3HBIX HMCTOYHHUKOB (HAYYHO-TIONMYJISIpHAsl JUTepaTypa
XUMHUYECKOTO COJIep KaHMsI, CIPaBOUYHbIE MOCcOOMs, pecypchl MHTepHeTa), KpUTHUECKH OLIEHHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSATh Pa3IUn4YHbIE METOBl M 3aIPOCHl MPHU TOUCKE U 0TOOpe MH(pOpMAIMH H
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOIMMBIX /ISl BHIMIOJIHEHUS! YU4EOHBIX M IIO3HABATEIIbHBIX 3a]a4
OnpeAeNnEéHHOr0 THUMA, MNPHOOpEeTeHUEe OmbITa B 00JACTH HCIONb30BaHHUS HHGOPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUW, OBIIAJICHHE KYJIbTYpOW aKTHBHOI'O HCIOJIb30BAHUS Pa3IHYHBIX
MOUCKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIBHYIO (OpMY IpEICTaBICHUS
uHbOpMAlMM W WUIIOCTPHPOBATH peIIaeMble 3ala4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu hopmamu rpadUKi U UX KOMOUHAIUSIMH,

YMEHHE WCIIOJIb30BaTh M AHAJIM3UPOBATh B IPOLECCe YUEOHON M HMCCIIeAOBATEIBCKOM
JesTeIbHOCTH HH(POPMALIMIO O BIUSHUM MPOMBIIIJICHHOCTH, CEILCKOT0 X03sIMCTBA M TPAHCIIOPTA Ha
COCTOSIHUE OKPY’KAIOLIEH MPUPOTHON CPEeIbl.

KoMMmyHuKaTHBHBIE YHHBepcAIbHbIE YUeOHbIe NelcTBHS:

YMEHHUS 33/1aBaTh BONPOCHI (B XOJ€ auaora v (Win) TUCKYCCUH) 10 CYILECTBY 00CyKaaeMo
TeMBI, POPMYIIMPOBATH CBOM MPEIIOKEHUSI OTHOCUTEIFHO BBIITOIHEHHS TPEIOKEHHOHN 3a/1a4H;

YMEHUS TPEJICTABIIATE MMOJydeHHBIE PE3YJIbTAThl IIO3HABATEIILHON EATEIILHOCTH B YCTHBIX H
NUCHMEHHBIX  TEKCTax; JelaThb MPE3CHTAlMI0  PEe3yJbTAaTOB  BBINOJHEHHS XHMHUYECKOTO
JKCHepuMeHTa (Ja00opaTOPHOTO OMbITa, JIAOOPAaTOPHOW pabOThl IO HCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YYEOHOTO MPOEKTA);

YMEHHUSI y4eOHOr0o COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH IIO3HABATEILHOW MU
HCCIIEI0BATENBCKON EATETLHOCTH MPH PEIICHUH BO3HUKAIOIIUX MTPOOJIEeM Ha OCHOBE y4€Ta 0OLIMX
MHTEPECOB M COIJIACOBAaHUS MO3MLMN (00CYXIeHHs, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD»,
KOOP/IMHAIIHSI COBMECTHBIX JCHCTBUI, ONpeeTICHHe KPUTEPUEB TI0 OIICHKE KauyecTBa BBITIOJTHEHHOU
paboThI U ApYyTHE).

PeryasitTuBHbIe yHHBepCcaJbHbIe y4eOHbIe 1eCTBHSA:



YMEHHUE CAMOCTOSITEIBHO ONPENEIATh LEIH ACATENbHOCTH, IUIAHUPOBATH, OCYIIECTBIIATH,
KOHTPOJIHMPOBATH U IMPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIBHOCTh, BRIOUPATh Hanboee
s¢deKkTUBHBIE CIIOCOOBI pellieHUs] YUeOHBIX U MTO3HABaTeNbHbIX 3a/1a4, CAMOCTOSTEILHO COCTABIISTh
UM KOPPEKTUPOBATh MPEJIOKEHHBIM AITOPUTM JEUCTBUI IPHU BBHINOJHEHUU 3aJlaHUM C YUETOM
MOJIyYCHUsI HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTax — BEIIECTBAX M PEAKIHsIX, OICHUBAThH
COOTBETCTBME TIOJIYYEHHOIO pe3yJbTaTa 3asBJICHHOM LIEJIM, YMEHHE  HCHOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMble B YCJIOBUU 3a/IaHUM.
HNPEAMETHBIE PE3YJIbTATHBI
B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHHUIO 00S3aTENBHOTO COJCp)KaHUS,
YCTaHOBJICHHOTO JaHHOW ¢denepanbHOM pabouell  MpoOrpaMMoid, BBIIEISIOT: OCBOCHHBIE
o0y4arolUMuUCs HaydHbI€ 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUIA, crielupuIecKue sl MpeAMETHON
obmactn «XUMHS», BHIBI NEATEIHHOCTH MO IMOJIYYCHHIO HOBOTO 3HAHHS, €0 HWHTEPIPETAIUH,
PeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX H HOBBIX CUTYAIUX.
K koHny oOyueHuss B 8 kiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH y OOyUAIOLIUXCS YMEHHI:
® DAacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IOHSATHI: aTOM, MOJIEKYJa, XUMHYECKUU
3JIEMEHT, MIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJJHOPOIHASL U HEOJHOPOIHAS),
BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAsl M MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA,
MOJIb, MOJISIDHAas Macca, MaccoBas JOJs XHMHYECKOTO DJJEMEHTa B COCIMHECHUH,
MOJIPHBINA 00BbEM, OKCU, KUCIIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHUIATEILHOCTD, CTENIEHb
OKHUCJICHUS, XUMHUYecKas peakuus, Kiaccuukamus peakuuid: peakiuu COeIUHEHUS,
peaxkuuu pa3jaokKeHus, peakllMK 3aMelIeHUs, peakliui 0OMeHa, SK30- U YHJA0TEPMUYECKUE
peakiuu, TerioBoi 3PGeKT peakuuu, sAPO aroma, FIEKTPOHHBIA CJIOW aToMa, aTOMHas
opOuTanb, paadyc aroMa, XMMHUYECKas CBS3b, MOJSIpHAs WU HEMOJsSIpHAs KOBaJlCHTHAas
CBsI3b, HWOHHAas CBs3b, HWOH, KaTHOH, AaHHMOH, pACTBOP, MaccoBas JOJs BeLleCTBa
(TIporieHTHAsT KOHIICHTPAIIKs) B PaCTBOPE;
® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHYECKUX NOHATHUM WM NPUMEHATh OTH
MOHATHS ITPU ONMCAHUM BELIECTB U UX IIPEBPALCHHUI;
®  ICIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBIeHUS (DOPMYII BEIIECTB U YpaBHEHUN
XUMHUYECKUX PEaKLnid;
® ONpeAeNsITh BAJICHTHOCTh aTOMOB OJJIEMEHTOB B OWHApHBIX COCIWHEHUSX, CTEICHb

OKHCJICHHS 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX, IMPUHAIJICIKHOCTE BEIICCTB K



OlpeNeIEHHOMY ~ KJacCy COCQMHEHUH 1o (dopmyiaaM, BHI XUMHUYECKOW CBS3U
(xoBaJIGHTHasl M MOHHAs) B HEOPraHMYECKUX COECIMHEHUSX;

packpsiBaTh cwmbici I[lepuoanueckoro 3akona JI. M. MenneneeBa: J€MOHCTPUPOBATH
IMIOHUMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX 3JIEMEHTOB OT HX
nosioxkeHus B Ilepuonmyeckoil cucremMe, 3aKOHOB COXPAaHEHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTABA, AaTOMHO--MOJIEKYJISIPHOTO YYEHHUs], 3aKOHA ABOraipo;

ONMCHIBATH M XapakTepu3oBaTb Tabnuunyto Gopmy Ilepuoguueckoid  cucTeMsl
XUMHUYECKUX 3JEMEHTOB: Pa3jinyarTh MOHITHS «rjaBHas noarpynna (A-rpymma)» u
«moboynast monrpynmna (b-rpymma)», wmameie u  OoniblMe MEPHOIBI, COOTHOCHTD
0003HaYCHHS, KOTOphIe HMEIOTCS B Tabmuie «llepuomnyeckass cucreMa XHMHYECKUX
snemenToB JI. U. MenaeneeBa» C YHUCIOBBIMU XAapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsa sjapa, oO0Ilee 4YHUCIO JJIEKTPOHOB U
pacnpe/iesieHue X 0 3JEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XUMUYECKUE DIEMEHTHl, HEOPraHUYECKHE BEIECTBA, XUMHUYECKHE
peakuuu (MO YHMCIYy W COCTaBYy YYACTBYIOIIMX B PEaKIHMHU BEUIECTB, MO TEILIOBOMY
sbdexry);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  TOATBEpXKJasi  OMHCAaHWE  TMpPUMEpPaMH  MOJICKYJSIPHBIX  YpaBHEHUM
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

MIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCHMOCTH OT HMX KAauyeCTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHUSI XUMHUYECKUX TIPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;
BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MAacCOBYIO
JIOJII0 XMMHMUYECKOTO 3JIeMEHTa 1Mo (opMyJie COEIMHEHUS, MAaCCOBYIO JIOJNIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIInu;

MPUMEHATh OCHOBHBIE OIEpPALUU MBICIUTEIBHOW JEATEIbHOCTH — aHaju3 WU CHUHTE3,
CpaBHEHHUE, 0000IIEeHNEe, CUCTEMATHU3AINIO, KIACCU(UKAIINIO, BBISIBICHUE MPUYMHHO-
-CJICICTBEHHBIX CBSI3€M — JUIsi M3YYEHHS CBOMCTB BEHIECTB M XHMHUYECKUX pEaKIUi,
€CTECTBEHHO-HAYYHbIE METOJbl [MO3HAHUSI — HAONIOJCHHE, U3MEpPEHHE, MOJEIUpPOBaHuE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIH);

clieoBaTh  IpaBWJIaM  I[OJIb30BAHMSA  XMMHUYECKOH mocynoil u  1ab0opaTOpHBIM
o0opynoBaHHEM, a TaKXKe TMpaBUiIaM OOpalleHUsT C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XMMHYECKUX OMBITOB MO MOJYyYEHUIO U

CO6I/IpaHI/IIO Fa3006p8.3HLIX BCIICCTB (Bonopona n Kncnopo;[a), MMPUT'OTOBJICHUIO



pacTBOpPOB C OMPEACIEHHON MACCOBOM J0JIEM PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U
MPOBOJIUTh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIO3HABAaHUIO PACTBOPOB IMIEIOYEH WU

KHCIIOT C TIOMOIIIbIO MHIUKATOPOB (JITakMyc, (heHondTanent, METUIIOPAHK U IPYTHeE).

K kxoHny oOyueHuss B 9 kiacce mpeIMeTHbIE pe3ysbTaThl HAa 0Aa30BOM YpPOBHE JOJKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD Y O0yUAIOIINUXCSI YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TMOHSITHUI: XUMHUUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJICHTHOCTD,
3JEKTPOOTPHUIIATEIILHOCTD, CTEIIEHb OKUCIICHUSI, XUMUUECKasi PeaKIus, XUMUYECKas CBS3b,
TEIUIOBOM 3(PdeKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOpP, DIIEKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, DJEKTPOJIUTHUYECKAs JUCCOLMALMS, pEaKIUh HOHHOro oOMeHa,
KaTaJlu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIe pEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU, OKHCIIMTENb, BOCCTAHOBUTEND, OKHCICHUE
U BOCCTaHOBJICHHE, aJUIOTPOIHUs, aM(OTEpHOCTb, XUMHUYECKass CBs3b (KOBaJIEHTHa,
WOHHAs, METaJUIM4YecKas), KpUCTAJUIMUecKas peméTka, KOppo3us METasioB, CIUIABBI,
CKOpPOCTh XMMHYECKOM peaKIuu, IpeaesbHo nomnyctumas konuentpanus [1JIK Bemecrsa;
WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKUX MOHATHM M MPUMEHATH 3THU
TIOHSTHUSA MIPU ONMCAHUH BEIIECTB M X MPEBPAICHUH;

WCIIO0JIh30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTAaBJICHHS (DOPMYJT BEIIECTB M YPAaBHEHU I
XUMHUYECKUX PEaKLnid;

OTIPEIEIATh BaJICHTHOCTh M CTETIEHb OKUCIIEHUS XUMUYECKUX DJIEMEHTOB B COCAMHEHUSX
Pa3JIMYHOTO COCTaBa, MIPUHAJUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COCIUHEHUN
no Qopmynam, BHUI XUMHYECKOW CBsI3U (KOBaJleHTHas, WOHHAs, MeTajindyeckas) B
HEOPTraHUYECKUX COCTMHEHUSIX, 3apsi/i HOHA M0 XUMHUUYECKOU (hopMyIie, XapaKkTep cpeibl B
BOJHBIX pAacTBOpaX HEOPTraHWYECKUX COEAUHEHUN, TUIl KPUCTAIUIMYECKOW PpEHIETKU
KOHKPETHOT'O BEUIECTBA;

packpsiBaTh cMbich [lepronnueckoro 3akona J[. 1. MenaeneeBa u 1€eMOHCTPUPOBAThH €TI0
MMOHMMaHWE: OMKCHIBATh W XapakTepu3oBaTh TaOmuuHylo ¢opmy Ilepuogmueckoit
CUCTEMBI XHMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOATpyma (A-rpymma)»
n «mobounas moxarpymnma (b-rpynma)», manple w OOJbIIME TEPUOABI, COOTHOCHTH
0003HaUYeHMs, KOTOpPhIE HWMEIOTCS B TMEPUOAMYECKON Tabmwie, C YUCIOBBIMH
XapaKTEPUCTUKaMHU CTPOEHHUS aTOMOB XHMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa,

o01iee 4YuciIo 3JEKTPOHOB U paCHpEeNIeHUe UX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHSTH



o0I1IKe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M X COCIUHEHUH B Mpeenax
MaJibIX IIEPUOJIOB U IVIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;
KJaccu(UIUpPOBaTh XMMUYECKHE DJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (MO 4YMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, IO TEIUIOBOMY
3¢ eKTy, 0 U3MEHEHHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) 00IIME U CHEIU(PUUECKHEe XUMUYECKIE CBOWCTBA MPOCTHIX
U CIIOKHBIX BEIIECTB, MOATBEPXkAas OMHCAHWE MPUMEPAMU MOJEKYJISPHBIX U MOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIMM;

COCTaBJIATh YPAaBHEHHUS SJICKTPOJUTHYECKOM TUCCOLUMALMU KHCIOT, LIEIOYEH U COJIEH,
MOJIHBIE U COKpAlll€HHBbIE ypaBHEHHUS peakUuid MOHHOTO OOMEHa, YpaBHEHUS DPEaKIIHiA,
MIOATBEPKIAOIIUX CYIIECTBOBAHUE N€HETUUECKOM CBSI3U MEXAY BELIECTBAMH Pa3IMUHbIX
KJIACCOB;

pacKpbiBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi TMOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOr0 OanaHca ITUX peaKuii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCUMOCTH OT WX CTPOCHHUS, BO3MOKHOCTH
MIPOTEKAHNS XUMUYECKUX MPEBPAILEHUN B pa3INYHbIX YCIOBUSX;

BBIUUCIISTh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MAacCOBYIO
JIOJTI0 XUMHMUYECKOTO 3JIEMEHTa MO (OopMyse COETUHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKON PEaKIIVH;

coOmoaTh MpaBWia  TOJb30BAHUS  XMMHUYECKOM MOCyIoH W J1abopaTOpHBIM
o0opy/noBaHuEM, a TakKe IpaBUja OOpAILEHUS C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLUSAMHU O BBIIOJHEHUIO JAa0OPATOPHBIX XUMMUYECKHX ONBITOB IO MOJTYYEHHUIO U
coOMpaHunIo Ta3000pa3HBIX BEIIECTB (AaMMHUaKa M YTJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLUH, IMOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB pa3IUMYHBIX BELIECTB:
pacrno3HaBaThb ONBITHBIM MYTEM XJIOpPHUA-, OpOMHUI-, HOAWUI-, KapOoHaT-, (docdar-,
CHJIUKAT-, CyJIb(at-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS U MOHBI U3YYE€HHBIX METAJJIOB,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEIIECTB;

MPUMEHITh OCHOBHBIE OIEpallMd MBICIUTENBHON NEATEeIbHOCTH — AHAIW3 M CUHTE3,
CpaBHEHHE, 0000IIEeHHEe, CUCTEMATU3ALIMIO, BBISIBJICHUE IPUUMHHO-CIIEICTBEHHBIX CBS3EH
— JUI1 WU3y4YEHUS CBOMCTB BEUIECTB M XUMHYECKHX pEaKIui, €CTeCTBEHHO-HAYy4YHbIE
METO/bI TTO3HAHUS — HAOIOICHNE, U3MEPEHHE, MOJICIMPOBAHKE, IKCIIEPUMEHT (peasIbHbIN

Y MBICJICHHBIN).



COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHa4Ya/IbHbIE XMMHYECKHUE MIOHATHUS

[Ipenmer xumuun. Posib XMMUM B )KM3HU YEJIOBEKA. XMMUS B CUCTEME HayK. Telia u BenecTna.
du3nuecKkre CBOMCTBA BEILIECTB. ArperarHoe cocTosinue Beiect. [loHsTHe 0 MeTO1aX TO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CrocoObl pa3ieneHus: CMeceu.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE IeMEeHThl. CUMBOJIBI XUMHUECKHUX 3eMeHTOB. [IpocThie
U CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas popmyna. BaneHTHOCT aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHocuTenbHass aToMHas Macca. OTHOCUTENIbHAs MOJEKYJIsIpHAs Macca.
MaccoBas 1011 XMUMAYECKOT0 3JIEMEHTA B COCTMHCHHH.

KonunuectBo BemectBa. Mosibs. MonsipHas macca. B3auMocBsI3b KOJIMYECTBA, MAcChl U 4KCIIa
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacu€Tsl mo Gpopmynam XUMUYECKHX COCTMHEHUH.

@u3znueckue W XUMUYECKHE SBJICHUA. XUMHUYECKas peakuus M e€ MpU3HAKUA. 3aKOH
COXPAaHEHUS MAaCChl BEIIECTB. XHMHUYSCKHE ypaBHEHHUs. Kiaccudukaius XUMHUYECKUX pPEaKIIHi
(coenuHeHus, pa3IoKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHYECKOH MOCYAOH, MpaBWiIaMH pPaOOTHl B jabopaTopuud W TpHEMaAMU
oOpartieHusi ¢ J1abopaTOpHBIM OOOpPYIOBAaHUEM, H3YYeHHE M OMNHCaHHe (U3UUYECKUX CBOMCTB
00pa3loB HEOPraHUYECKHX BEUIECTB, HaOMtoneHne (Hu3ndecKkux (IJIaBJieHWE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHHE M KOHJEHCAIUs BOJIbI) U XUMHUYECKUX (TOPEHUE CBEUH,
MpOKalMBaHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeNa ¢ KUCIOTOW) sSBIeHUM, HaOII0eHHE U
OMHCaHWEe MPHU3HAKOB MPOTEKAaHUS XUMHUYECKHX peakiuil (pa3liokeHue caxapa, B3auMOCHCTBHE
CEpPHOU KHUCJIOTBHI C XJIOpUIOM Oapwusi, pasznoxkeHue ruapokcuga meau (II) mpu nHarpeBanuw,
B3aMMOJIeHCTBHUE Kee3a ¢ pactBopoM conu meau (II), n3yuenne cnocoOoB pa3jeneHus: cMecei: ¢
MOMOIIBI0 MarHuTa, QUIHTPOBAHHE, BBIMAPUBAHUE, AUCTUIUISIMS, XpoMarorpadus, MpoBeIecHUE
OUYHCTKM TIOBAPEHHOW CONM, HAOMIOACHHE W OIKCAaHUE pPEe3YNbTaTOB TIPOBEACHUS OIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPaHEHHUST MACChI, CO3/IaHUE MOJIEIICH MOJIEKYJT (ITIapOCTEPIKHEBBIX ).

BaxuHeiinue npeacTaBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopog — 3/€eMEHT U MPOCTOE BELIECTBO.
Haxoxpaenue kucinopoaa B mpupoje, GU3NYecKue U XUMHUUYECKHE CBOICTBa (peakUuu TOPEHHS).

Oxcunpl. Ilpumenenne kucinopoga. CrocoObl MOTY4eHUsT KUCIOpPOJa B JIaOOPATOpUU U



npoMbIIIeHHOCTH. KpyroBopor kucnopona B mpupoae. O30H — amnoTponHas MoOIU(pUKAIUSA
KHUCJIOPOJIA.

TemnoBoit 3¢pdeKkT XUMHUECKOH peakluu, TEPMOXUMHUYECKUE YpaBHEHHUS, D5K30- U
SHIAOTEPMUUYECKHE peakuuu. TOIUIMBO: Yroidb M METaH. 3arpsA3HEHUE BO3JyXa, YCUJICHUE
MapHUKOBOTO P QeKTa, pa3pyLIeHne 030HOBOTO CIIOA.

Bonopon — anemeHT 1 poctoe BemecTBo. Haxoxxaenne Bogopoa B mpupoze, huzndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI MoaydeHus. KucioTsl u comnu.

Mounsipabiii 00bEM ra3oB. PacuéTsl Mo XMMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoucTBa BOAbl. Boma kak pactBopurens. PactBopel. HacelmieHHblE U
HEHACBIIICHHbIE PAaCTBOPbI. PacTBOPUMOCTH BElIECTB B BOe. MaccoBasi 107151 BELECTBA B paCTBOPE.
Xumnueckue cBorcTBa BoAbl. OcHoBaHuA. Ponb pacTBOpPOB B NpHUPOAE M B KU3HHM UEIOBEKA.
KpyroBopot BojbI B 1ipupo/ie. 3arpsi3HeHre NpupoaHbiX BoJ. OXpaHa U OYUCTKA IPUPOTHBIX BOJL.

Knaccudpukanus Heopranmueckux coequHeHuid. Okcunbl. Kiaccupukanus OKCHIOB:
coneoOpa3ymoiire (OCHOBHBIE, KHCIOTHBIE, aMpOTepHbIe) U HecosneoOpasyrommue. Homenkiarypa
okcu0B. Ou3nyeckue U XMMUYECKUE CBOMCTBA OKCUIOB. [losryueHre okcuaos.

OcuoBanmst. Kiaccupukanust OCHOBaHMK: INENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBaHuil. @PuU3MYECKHME M XHMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHue
OCHOBAaHMM.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucnor. dusznueckue U XUMHYECKHE
cBoricTBa KUCnOT. P akruBHocT MetaiuioB H. H. bekerosa. [lonyduenue Kucmior.

Comu. Howmenknatypa coneil. ®dusznueckue M XHMHUYECKHE cBoMcTBa cosei. Ilomydenue
COJIEH.

['eneTnueckas CBA3b MEXKAY KJIaCCaMU HEOPTraHUYECKUX COCTUHEHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeeNieHne COJEp)KaHUs KUCIOpoJa B BO3AyXe, MOJydeHue, coOMpaHue,
pacro3HaBaHHE€ W H3Y4YEHHE CBOICTB KHUCIOpOJa, HaONIO/eHHE B3aUMOIEHCTBHS BEIECTB C
KHCJIOPOJIOM W YCIIOBUS BO3HWKHOBEHHUS W TPEKpalleHusi ropeHus (moxapa), 03HaKOMIICHHUE C
oOpa3iaMu OKCHIIOB U OMHMCAHHME X CBOWCTB, MONTYYCHHE, COOMpaHUe, pacllO3HABaHUE U U3yYCHHE
CBOMCTB BoOJOpoJia (ropeHue), B3aumojeicTBue Boaopoaa ¢ okcupom menu (II) (Bo3zmoxkHO
WCIIOIB30BaHUE BHUCOMATEPUATIOB), HAONIOACHUE OOpa3IOB BEIIECTB KOJIMYECTBOM | MOJIb,
UCCIIeIOBaHHE OCOOEHHOCTEM  pacTBOPEHHUs BELIECTB C  Pa3IMYHOM  pacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JOJEH pPAaCTBOPEHHOTO BEIIECTBA,

B3aHMOJICHCTBHE BOJBI C METaLLIaMU (HanI/IeM u KaJ'ILL[I/IeM) (BO3M0)KHO HCIIOJIB30BaHHUC



BHUJIEOMATEPHAJIOB), HCCJIEIOBAHHE OOpPA3IOB HEOPraHMYECKHUX BELIECTB PAa3IUYHBIX KJIACCOB,
HaOIlt0/ICHUE W3MEHEHUsSI OKPACKM WHIWKATOPOB B PACTBOpaX KHUCIOT W IIEIOYEH, H3ydCHHE
B3auMoeicTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT ¢ METaJUIAMH, PEAKIIHMA
HEUTpaJIM3aliK, TTOJTy4YCHHE HEPACTBOPUMBIX OCHOBAHM, BHITECHEHHUE OJIHOTO METAJJIa IPYTUM U3
pacTBOpa COJM, PEIIEHUWE OKCIHEPUMEHTAIBHBIX 3aJady N0 TeMme «BaxHeWlne Kiacchl
HEOPraHUYECKUX COEAUHEHUIN.

IMepuoguueckuii 3axkoH u Ilepumoauveckass cucrema xumuuyeckux 3jiaemenros /JI. H.
MenaeneeBa. CtpoeHne aroMoB. XuUMH4YecKasi CBsA3b. OKMCJIANTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBble MOMBITKHA KiIacCU(UKAIIMKU XUMHUUYECKHX 3JIEMEHTOB. [loHSATHE O rpymmax CXOIHBIX
3JIEMEHTOB (IEJIOYHBIC M IICIIOYHO3EMEIbHBIC METAJUIbI, TAJIOTCHBI, HHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIE OKCUIBI U THAPOKCUBI.

[lTepuonnueckuii 3akoH. llepmoamueckas cucrema xumudeckux odnemenros [J[. H.
MenneneeBa. KopoTkonepuoanas u JiauMHHonepuoaHas ¢opmel Ilepuonnyeckoil cucTteMsl
xumuyeckux sneMeHToB J[. W. MenpeneeBa. Ilepuoabt u rpynnbl. DU3NYECKUN  CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sifiep. M3otomnbl. DnekTpoHbl. CTpOCHHE 3JIEKTPOHHBIX
o0onouek atomMoB TiepBbIX 20 xuMuueckux d3nemeHToB I[lepmommueckoit cuctemsr . U.
MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JIEMEHTa IO €ro IMojokeHuro B Ilepuoanueckoit
cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS paauyca aTOMOB XHMHUYECKHX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 rPYINaM U MePUOIaM.

3nauenue [lepuoanueckoro 3akoHa u Ileproanueckoi cucTeMbl XUMUYECKUX 3JIEMEHTOB NS
pa3BuTHs HayKu U npakTtuku. 1. 1. MenneneeB — y4€HbIN U IpaKIaHUH.

XuMu4decKas CBS3b. KoBanentHas (monsipHas U HETOJSpHAS) CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKHUX 371eMEHTOB. IOHHAas CBA3b.

Crenenb okuciieHus. OKHCIUTENbHO--BOCCTAHOBUTENIbHBIE peakiuu. [Iponeccel okucneHus
" BoccTaHOBICHHS. OKUCIIMTEIIN 1 BOCCTAHOBHUTEIIH.

Xumuueckuit 3xcnepumenm:

n3ydeHrne o0pasioB BEIIECTB METAIJIOB M HEMETAJIOB, B3aMMOJICHCTBHE THAPOKCHIA ITMHKA
C pacTBOpaMH KHCIOT U WIEJIOYEH, MPOBEACHUE ONBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIMI (TOpEeHUE, PEAKIIUU Pa3I0KEHUsSI, COEAMHEHUS ).

Mesicnpeomemmwie ceazu



Peanuzarust MeXnpeaMeTHbIX CBs3€H MPU M3YUYEHUM XMMHUHU B § KJIACCE€ OCYIIECTBISETCS
gyepe3 MCIOJIb30BAHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX TOHSTUN, TaK W MMOHSATHH, SBIISIOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX NPEIMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.

OO011ue ecTecTBEeHHO--HayUHbIe MOHATHUS: HAyYHBINA (haKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAJIU3,
CUHTE3, Kiaccuukanusi, TMEePUOJUIHOCTh, HAONIOJACHHUE, OKCIEPUMEHT, MOJICIHPOBAHHUE,
HU3MEPEHHE, MOJIEIIb, SIBJICHUE.

®usuka: wMarepus, aroM, DJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWA, HW30TOIBI,
pPaZlMOaKTUBHOCTb, MOJIEKYJNa, JJICKTPUUYECKUN 3apsl, BEIIECTBO, Teio, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, Ta3, (PU3NUYCCKUEC BEIMYUHBI, CAWHHIIBI WU3MEPECHHs, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorus: porocunTes, qpixanue, onocdepa.

I'eorpacdus: armocdepa, runpocdepa, MUHEpaNbI, TOPHBIE TOPOIBI, MMOJIE3HBIE UCKOTIAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHMYECKasi peaKkuus

Ilepuonuueckuit 3akoH. llepuomnueckass cucrema xumudyeckux osnemeHtoB J[. U
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHYECKUX SJIEMEHTOB
MEPBBIX TPEX MEPHUOJOB, KM, KaJblUHS U HX COCAUHEHUH B COOTBETCTBUU C MOJIOKEHHUEM
371€MEHTOB B Ileproanyeckoil CuCTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbl XMMHYECKOM CBSI3M. THIBI KPUCTANIMYECKHX PEMIETOK,
3aBUCUMOCTB CBOVMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEMIETKH U BUAA XUMUYECKOM CBSI3H.

Knaccudukanuss ¥ HOMEHKJIATypa HEOPTaHWYECKMX BEIIECTB. XHWMHUUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCA K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCIMHEHUM, TEHETUYECKas CBA3b
HEOPraHWYECKUX BEILECTB.

Knaccudukanus XUMUYECKUX PEAKIUN MO pa3NuYHBIM MpU3HAKaM (MO0 YHCIY U COCTaBY
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, IO U3MEHEHUIO CTETICHEeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB, M0 0OPATUMOCTH, TI0 YUYaCTUIO KaTaIM3aTopa). DK30- M IHJAOTEPMUIECKHE
peaKuru, TePMOXUMHUYECKUE YPABHEHUS.

[ToHsiTHE O CKOPOCTH XUMH4YECKOW peakuuu. [loHsATHE 00 0OpaTHUMBIX U HEOOPATUMBIX
XUMHYECKUX peakiusax. [IoHITHE 0 TOMOT€HHBIX M FeTepOTeHHBIX peakiusax. [lonstue o katanuse.
[TonsiTne 0 XUMHUYECKOM paBHOBECHU. DAKTOPBI, BIMSIOMINE HA CKOPOCTh XMMUYECKOW PEAKIIUHA U

IMMOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBECHU .



OKHUCIINTENEHO-BOCCTAHOBUTENIbHBIE  PEAKLUHU, JJIEKTPOHHBIA OalaHC  OKUCIHUTEIbHO-
BOCCTAaHOBUTENbHON peakiuu. CocTaBlIeHHE YpPAaBHEHUN OKHUCIIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCIONIb30BAaHUEM METO/Ia JIEKTPOHHOT0 OajaHca.

Teopus >IEKTPONMTHYECKOW IUCCOLUMALMU. DJIEKTPOIUTBI M HEAIEKTPONHTHL. KaThoHBI,
aHUOHBI. MexXaHU3M JUCCOLMALMU BELIECTB C PA3JIMYHBIMU BUJAMU XMMHUUYECKOH cBsizu. CTENeHb
nuccouuanui. CHIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakuuu noHHOro obmena. YcioBUS MPOTEKAHUSA PEaKIUMi HMOHHOTO OOMEHa, MOJHbIE U
COKpallléHHbIE HMOHHBIC ypaBHEHMS peakuuii. CBOWCTBAa KHUCJIOT, OCHOBAaHMM M COJEH B CBETE
MpeACTaBICHUI 00 IeKTpouTHIecKOoi nucconuanuu. KauecTtBeHHbie peakiuu Ha HOHBL. [loHsTre
O THJIPOJIN3€E COJIEH.

Xumuueckuii 3xcnepumenm:

O3HAKOMJICHHE C MOJEISAMH KPHUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEUIECTB —
METaJIJIOB ¥ HEMETaJUIoB (TpaduTa U aiMasa), CII0KHBIX BEIIECTB (XJIOpPUAA HATPHsI), UCCIICJOBAHHE
3aBHCUMOCTH CKOPOCTH XHMHYECKOH peakIuu OT BO3MCHCTBHS DPA3IUYHBIX (aKTOPOB,
HCCIIEIOBAaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IpoOllecca JUCCOLMALUU KHUCIOT,
menouyed U coliel (BO3MOXKHO HCIIOJNBb30BaHHE BHJIEO MATEPUANIOB), MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIINX MPHU3HAKKM TNPOTEKAaHUs peakiuii HOHHOro oOMeHa (oOpazoBaHuEe Ocajka,
BbIIEJICHUE Ta3a, OOpa30BaHME BOJbI), OMBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAKIHUl (TOpeHue, peakUuu pa3ioXKeHHs, COECIUHEHHs), paclno3HaBaHUE
HEOPraHWYeCKHX BEUIECTB C TOMOIIBI KAuyeCTBEHHBIX pEaKIUid Ha MOHBI, pEUICHUE
AKCIIEPUMEHTAIIbHBIX 3a7a4.

HemeTajibl U MX coeAUHEHUs

OO0mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTENIEHU
okucneHus. CtpoeHne M (U3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XMMHUYECKHE
CBOMCTBAa Ha mpuUMepe Xjopa (B3aUMOJEHCTBHE C MeTa/llaMH, HEMeTaUlaMU, IIeT0YaMHu).
XnopoBoaopoAd. CoiisiHasg KHUCIOTa, XUMUYECKHE CBOMCTBA, MOJy4eHUE, TpUMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOAA Ha OpraHu3M deloBeKka. BakHeiliine XJIOpuIbl U UX HAXOXKICHHE B
IIPUPOJIE.

OO6mass xapakTepuctuka 3i1eMeHTOoB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (U3MUECKHe CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/1a U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIIMH KUCIOPOAa U cepbl. XMMHUECKHUE CBOICTBA CEPHI.
CepoBoziopoJi, cTpoeHue, GU3NIecKue U XMMUIeckne cBoiicTBa. OKCHABI Cephl KaK MPeICTaBUTENN

KHCJIOTHBIX OKCHAOB. CepHaﬂ KHCJI0Ta, (bHBI/II-IeCKI/IC U XUMHUYECKHE CBOMCTBA (o61u1/1e KakKk



MPEJCTaBUTENS KiIacca KUCIOT M crnenuduyeckue). XMMHUECKUE PEAKIMH, JeKallue B OCHOBE
MPOMBIIIICHHOTO CIIOCO0a TMOJMy4YeHHUs CepHOW KUCIOTHL. IIpumenenue cepHoil kucnotel. Comu
CEpHOIl KHCIIOTHI, KaueCTBEHHAsl peakuus Ha cynbdar-uoH. HaxoxaeHue cepbl U e€ coequHEHUN B
npupojae. XHUMHUYECKOE 3arps3HEHHE OKpYKaIoIIeH Ccpelbl COCNMHEHUSMU cepbl (KHUCIOTHBIC
JOXK]H, 3arpsiI3HEHNE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro Mpe0TBpPaIICHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmnsl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe CTENICHH OKUCIEHUS. A30T, paclpocTpaHeHHEe B PUPOE, pU3nUecKre U XUMHUYECKHE
cBoiicTBa. KpyroBopor azora B mpupoge. AMMUAK, €ro (puU3UYecKue M XUMHUYECKHE CBOMICTBA,
noyrydeHue u npuMeHnenue. Coiu aMMOHUS, UX (PU3UYECKHE M XUMUICCKUE CBOMCTBA, IIPUMEHEHUE.
KavecTBeHHast peakiusi Ha MOHBI aMMOHHUS. A30THas KUCIOTa, €€ TOJy4YeHue, (U3NYecKue
XUMHUYECKHE CBOWCTBa (0Ol[ME KakK MpeNCcTaBUTENsl Kjacca KUCIOT U crnenuduueckue).
Hcnonb30BaHre HUTPATOB U COJEH aMMOHUSI B KaueCTBE MUHEPAJIbHBIX yI00peHuil. XuMHUecKoe
3arps3HEHUE OKPYKAOIIEH Cpelbl COSTMHEHUSIMU a30Ta (KHCIOTHBIE T0K/IH, 3arPSA3HEHUE BO3TyXa,
OoYBHI U BOJI0EMOB). Docdop, amtorponHbie Moaudukanuu Gochopa, GU3NIECKUE U XUMUICCKUE
ceoiictBa. Okcuna dochopa (V) u dochopHas kuciaora, GU3NIECKHEC U XMUMHYECCKHUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPESHHIA.

OO6mass xapakTepuctuka »djeMeHTOB [VA-rpynmnbl. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe CTETEHU OKHUCIEHUS. YTIEpOJl, aUIOTPOMHBbIE MOIU(UKAINU, PACIPOCTPAHEHUE B
npupoje, puznuecKue U XuMU4eckue cBoicTBa. AncopOrus. KpyroBopor yrieponaa B mpupoe.
Oxcuasl yriuepoaa, ux (QU3MYecKue M XMMHUYECKHE CBOWCTBA, JACHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJTydeHUE W TPUMEHEHHE. DKOJIOTHYECKHUe MpOoOJeMBbI, CBsi3aHHBIE C OKcuaoM yriaepona (IV),
TUIIO0TE3a II100aJbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIN 2 dekT. YTonapHas KUciaoTa u e€ coiu,
X (pu3nuecKue M XMMHYECKHE CBOMCTBA, MOJIyueHHE M TpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-MoHKI. Mcnonbp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauabHBIE TOHATHA 00 OPTaHUYECKUX BEIIECTBAX KAaK O COEAMHEHUSX YIiepona
(MeTaH, 3TaH, STUJICH, alleTHJICH, dTAHOJ, TJIULEPHH, YKCYCHas KUCIOTa). [IpupoaHbie UICTOYHUKU
yTIAEBOJIOPOIOB (Yrojb, MPUPOAHBIN Ta3, HEDTh), MPOAYKTH UX NepepaboTku (OE€H3UH), UX POJIb B
OBITYy W TPOMBIIIICHHOCTH. [loHATHE O OWOJIOTMYECKHM BaXKHBIX BEIISCTBAX: JKUpPax, OeKax,
yIJIeBOJAaX — M HMX pPOJH B JKA3HM 4YelloOBeKa. MaTepuallbHOE €IUHCTBO OPTraHWYEeCKHX |
HEOPTaHMYECKUX COCTUHEHHIA.

Kpemuuii, ero ¢usmueckue u XHUMHYECKHE CBOMCTBA, IIOJy4Ye€HHUE M IPUMEHEHHUE.

Coenunenus kpemHus B npupoae. O0muue npencrapienus o0 okcuae kpemuans (IV) u kpemHueBOM



kucnore. CHIIMKAThI, UX MCIOJIb30BaHUE B OBITY, B IPOMBILIJIEHHOCTU. BakHelme cTpouTeabHble
MaTepualbl: KepaMuKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. I[Ipobrmemsr Ge3omacHOro
UCIOJIb30BAHUS CTPOUTENIBHBIX MaTEPUANIOB B IOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHue o0pa3loB HEOPraHMYECKHX BELIECTB, CBOWCTB COJSHOM KHUCIIOTHI, IPOBEIEHHUE
KAueCTBEHHBIX PEaKLMM Ha XJIOPUI-MOHBI M HAOIIOJEHHE IMPU3HAKOB WX IPOTEKAHUS, OIIBITHI,
oTpaxkaromue (U3NYeCKMe U XUMHMUYECKHE CBOMCTBA TaJlOT€HOB M MX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BAaHUE BHUJIEOMATEPUANIOB), O3HAKOMJIEHME C oOO0pa3liaMu XJOPHUIOB (raJOreHHU]OB),
O3HAaKOMJICHHE C o0pasmamMu ceppl H €€ COCOUHEHUSMH (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEpHAIOB),  HaOMIOJeHWE  Tpolecca  OOyriauBaHMsl ~ caxapa Ioj  JICMCTBUEM
KOHIICHTPUPOBAHHONW CEPHOM KHCIIOThI, M3y4y€HHE XUMHUYECKUX CBOMCTB pa30aBICHHOM cepHOM
KHUCJIOTHI, NPOBEJCHUE KAueCTBEHHOM peakuuu Ha Cyib(paT-uOH M HaOIroAeHUEe IpH3HaKa eé
MPOTEKaHMs, O3HAKOMIJIEHHE C (DU3MYECKMMH CBOWCTBaMH a30Ta, (ocdopa M WX COCTUHEHUH
(BO3MOXKHO HCITOJIb30BaHHME BUICOMATEPHATIOB), 00pa3laMu a30THBIX U (OCHOpPHBIX yn0OpeHHid,
NoJIy4eHue, cooupaHue, paclio3HaBaHUE U U3yYeHUE CBOICTB aMMHaKa, IPOBEACHNE KaueCTBEHHbBIX
peakiuii Ha HOH aMMOHUS U GocdaT-uOH U U3ydeHHE NTPU3HAKOB UX MPOTEKAHUs, B3aUMOJIeHCTBUE
KOHLEHTPHUPOBAHHON a30THOM KUCJIOTHI C MebI0 (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEpPUAIIOB),
M3Y4YEHHE MOJeNeld KPUCTAJUIMYECKUX PEIIETOK anmasza, rpadura, QysuiepeHa, 03HAKOMIIEHUE C
IPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BELIECTB AaKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
POTHBOra3a, MOJy4YeHHe, coOuMpaHue, paclo3HaBaHME U M3y4YeHHE CBOWCTB YIJIEKHCIIOTO rasa,
MIPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha KapOoHAT M CHJIMKAT-UOHBl M M3y4Y€HUE NMPHU3HAKOB HX
MIPOTEKaHHs, O3HAKOMJIEHHE C MPOAYKIMEH CHJIMKaTHOH IPOMBIIIJIEHHOCTH, pelIeHue
9KCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHele HeMeTallIbl U UX COSAMHEHUSD.

Metannbl 1 X COeIMHEHUSA

OOm1ast xapakTepUCTHKa XMMUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX IMOJIOXKEHUS
B Ilepuogmueckoil cucreme xummudeckux snemeHtoB JI. M. MenneneeBa W CTpOEHHSI aTOMOB.
CrpoeHne MeTauioB. Mertauueckass CBS3b W MeTAJUIMYECKas KpUCTaIM4ecKas pemérka.
ONEKTPOXUMHUYECKUHA psAj HanpsHkeHU MeTtauioB. (Pu3Nueckue W XMMHMUYECKHE CBOMCTBa
MeTayuioB. OOmMe crocoObl mosydyeHust MeTauioB. IIoHsATHE O KOPpO3UHM METasioB, OCHOBHBIE
CHocoObl 3amuUThl UX OT Koppo3uu. CruiaBbl (CTaib, YYryH, AIOPATIOMUHUNA, OpoH3a) U HUX
MIPUMEHEHUE B OBITY U POMBIIINIEHHOCTH.

[I{eounble MeTaIUIBL: MOJI0KEHKE B [leproandeckoil cucteMe XuMHYeCKuX 3aeMeHToB [I. M.

MenpeneeBa, CTpOCHHE MX aTOMOB, HaXOXKJIeHHEe B ipupoze. Ou3ndeckue u XUMHIECKHE CBONCTBA



(na mpumepe HaTpus U Kayusi). OKCUABI U TUIPOKCUABI HATPUS U Kanus. [I[puMeHeHne menouHbIX
METaJIOB M UX COCIUHCHUM.

[IlenouHO3eMeNbHBIE METAIBl MAarHUM U KaJIbLIWK: moJjioxkeHue B [lepronuueckoit cucreme
xuMHuueckux snemMeHtoB [[. M. MeHneneeBa, CTpoeHHME HX aTOMOB, HaxO0XJACHUE B MPHUPOJE.
dusndecke W XMMHUYECKHE CBOIICTBA MarHusg M KajdblUsl. BaKHeHIlne COeIUHCHUS KaJIbIUS
(okeun, rugpokcun, conn). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmoMuHMil: mosniokenue B Ilepuogmueckoil cucteMe XuMmuueckux osnementoB [ .
MenpeneeBa, CTpOCHUE aTOMa, HaXOXKJICHWE B mpupoje. PU3MYecKHe U XMMHYECKHE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBOWCTBA OKCHJIA ¥ TUIPOKCHIA ATFOMUHUS.

Keneso: mnonoxenne B Ilepuonnueckod cucreme XuMmudeckux odnemenroB [ .
MenpeneeBa, CTpOCHUE aTOMa, HaXOXJICHHE B mpupoje. PU3MYECKHe U XMMHUYECKHUE CBOMCTBA
xeneza. Okcuabl, rugpokcuabl U conu xkeneza (II) m xeneza (III), mx cocrtaB, cBOWCTBa U
MOJTy4YCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAJUIOB U CILIABOB, UX (PH3UYCCKUMH CBONCTBAMU, H3yUCHHE
PE3yJIbTaTOB KOPPO3WH METAJLIOB (BO3MOXKHO HWCIOJB30BaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL  OKCHMJA KaJblMsl ¥ HATpus C BOJAOM  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHANIOB), HCCIIEIOBaHNE CBOWCTB JKECTKOW BOJABI, MpoIlecca TOPEHHs >Kene3a B
KHCcIopo/ie (BO3MOKHO HCIIOJIb30BAaHUE BUAEOMATEPUAOB), MPU3HAKOB MPOTEKAHUS Ka4eCTBEHHBIX
peakiuii Ha WOHBI: MarHus, KajbIlUs, alllOMUHUS, IUHKA, >kene3a (1) u xeneza (III), menu (II),
HaOJII0JICHUE W OMUCAaHWE TPOIIECCOB OKpAIIMBaHUs TUIAMEHU MOHAMM HATPHS, Kadus W KaJIbIIHs
(BO3MOHO MCTIOJB30BAHKUE BUICOMATEPUATIOB), UCCIEOBAaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHAA
QMIOMUHUST U THUAPOKCHJA LMHKA, PEUIEHUE 3KCHEPUMEHTANbHBIX 3aj1ay no Teme «Baxueinume
METaJJIbl U UX COCIUHCHUS.

XuMHuA U OKpY:KAK0IIAs cpeaa

BemectBa 1 matepuanbl B NMOBCEAHEBHOM >XM3HM uejoBeKa. be3omacHoe HCMOIb30BaHME
BEIIECTB M XHMHYECKUX peaknuii B ObiTy. [lepBas momomp TpH XUMHYECKHX OXOrax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKpYyXKaromeh cpeapl (mpeneibHas IOMYCTHMas KOHIICHTPAIIHS
Benlects, nanee — [1/1K). Ponb XxumMuu B perieHu 3KOJI0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumMenm:

M3y4eHHe 00pa3IoB MaTepHANIOB (CTEKIIO, CIUIABBI METAUIOB, TIOJMMEPHBIC MaTEPHUATIBI).

Mesicnpeomemmwie ceazu



Peanuzarust MeXnpeaMeTHbIX CBs3€H MPU M3YUYEHUM XUMHHU B 9 Kilacce OCYIIECTBISETCS
Yyepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U MOHSATUN, SIBISIOIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX NPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO01Iue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAayuHbIN (akT, rUNoTe3a, 3aKOH, TEOPHsl, aHATU3,
CUHTE3, Kiaccuukanus, TMEePUOJUIHOCTh, HAONIOJACHHE, JKCIEPUMEHT, MOJCIUPOBAHHE,
HU3MEpeHue, MOJICIh, SIBJICHHUE, TAPHUKOBEIN 3(DEKT, TEXHOTIOTHUS, MAaTePUAIIBI.

®usuka: MaTepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWA, HW30TOIBI,
PaaMOAKTUBHOCTh,  MOJIEKYJa, JJEKTPUYECKUM  3apsA]l, MPOBOAHUKH, MOJYIPOBOAHUKH,
TUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJO, O0BEM, arperaTHoe COCTOSHHUE BEIIeCTBA, Tas,
pacTBOp, PacCTBOPUMOCTh, KPUCTAIUIMYECKAs PENIETKA, CIUIABBI, (PU3UUYCCKUE BEITMYUHBI, ¢IUHUIIBI
MU3MEPEHUS], KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COMHILE.

buonorus: ¢orocunres, npixanue, Ouocdepa, SKOCUCTEMa, MUHEpaIbHBIE yIO0OpEHHS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIC HCKOMTAEMBbIE,

TOIIJINBO, BOAHBIC PECYPCHI

TEMATHYECKOE INTAHUPOBAHHUE
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