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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPAMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE y4eOHOM M BOCIHMTATEIbHOW JICATSILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, NPHHATHIMA B OOIIECCTBE NpaBUJIAMHA M HOPMaMH TIOBEICHHS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATN3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3MTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIMPECHHUE OIbITA ICITEILHOCTH Ha ©&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(OpMANUel O MEePEeIOBhIX NOCTHKCHUSX M OTKPBITUIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHNUS O COLMAIBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-UCCIIeIOBATEIbCKON, TBOPYECKOW W JAPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM ESTEIBHOCTH MPH BHIITOJHEHUH Y4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBINTOJTHEHUN XHMHUYECKHX AKCIIEPUMEHTOB, CO3MaHHHM YYEOHBIX IPOEKTOB, CTPEMIJICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIpOIlecCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M MOCTYNKH CBOMX TOBAapHIIEH C MO3WUIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHHSI MTOCIIEICTBUII TOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  NPEACTABICHHUS O  BELNIECTBE W  XUMHUYECKOM  PEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIIUE OCHOBY IS
NOHUMAHUS  CYHIIHOCTM HAy4YHOW KapTHHBI MHpa, MpeAcCTaBieHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aUMOCBA3AX UYEIIOBEKA C MPHPOTHOM Cpeloi, O pojH
XUMUH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HAllPAaBJICHHBIC HA IIOJlydeHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOLIECCOB M SBJICHUH, NO3HABATEIbHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTEIILHOM pabOThI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEpPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M ITO3HAHHMIO, JII0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATEIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HaIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370pPOBBIO,
YCTAaHOBKM Ha 3/I0pPOBBIH 00pa3 JKW3HHW, OCO3HAHUE TIOCICACTBHHA W HENPHUITHE BPEIHBIX
NPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTHUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS
npaBwl 0E30MAaCHOCTH TMPHU OOpaIleHHMH C XUMHYECKUMH BEIIECTBAMH B OBITY M PEalbHOM
KHU3HU;

5) Tpy0BOr0 BOCIUTAHUS:



MHTEpEC K MPAKTUYECKOMY M3Y4YEHUIO Mpodeccuii u Tpyaa pa3iIudyHOro poja, yBaXEHHE K
TpyLy M pe3yiapTaTaM TpPYAOBOM JEATEIBHOCTH, B TOM YHCIE HAa OCHOBE IIPUMEHEHUs
NPEeIMETHBIX 3HAaHUM 10 XWMHUHM, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOW TPaeKTOPUHU
NPOJOJDKEHHST 00pa3oBaHUsl C Y4ETOM JIMUHOCTHBIX HMHTEPECOB W CHOCOOHOCTH K XUMHH,
0OIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIBHOCTH U
pa3BUTHSI HEOOXOUMBIX YMEHUMH, TOTOBHOCTb aJJalTUPOBATHCS B IPOPECCUOHATIBHOMN CPELIE;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
0CO3HAHME LIEHHOCTHU COOIO/ICHHSI TIPaBUI 0€30TIACHOTO TIOBEICHUS NP paboTe C BEIIECTBAMH,
a TAK)KE€ B CUTYalMsIX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJy4aeMble MPU HM3YYEHUHM XUMUU, ISl PELIEHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEAOi, JJIsl TOBBIIIECHUS YPOBHS IKOJOTHUYECKON
KYJIbTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed X pelieHUs
IIOCPEACTBOM METOJIOB XUMUH, SKOJIOTUYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAyYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH M3 ATHX MpeaIMeToB (OpMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HAaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryISTUBHBIE), KOTOpbIe OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYHIECTBIICHUIO YU€OHOU NESTEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

ba3oBrble 1ornueckue 1eCTBUSA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XMMHUYECKHX MOHATHH  (BBIIEIATH WX XapakTepHble IPHU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITUSIMHU), UCIOIH30BATh MOHATUS Ui OOBICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAaHUS M KPUTEpUU s Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHbBIE CBS3U
MeXay 00bEeKTaMU U3YYEHHUs, CTPOUTH JOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIC, 1eyKTUBHbIC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFOYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XUMHH, IPeoOpa3oBbIBaTh IIHPOKO
MIpUMEHSeMbIe B XUMHH MOJIEJIbHbIC MPEACTaBICHUS — XMUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIECTBEHHbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XHMHUYECKUX BELIECTB U
XUMUYECKUX pPEeaKuil, BBIABIATH OOIIHME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBS3U U
MIPOTUBOPEYUS B U3y4aeMBbIX IIPOLECCAX U SABICHUIX.

ba3oBrble ncciieqoBarejbCKue 1eHCTBHA!

YMEHUE MCIO0JIb30BaTh MOCTABJIICHHBIE BOIPOCHI B KAueCTBE MHCTPYMEHTA IO3HAHMS, a
TaKke B KadecTBE OCHOBBI JUId (OPMHUPOBAHMS THUIOTE3bl IO MPOBEPKE INPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHUIO YUYEHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOMI0AATh 32 X0/10M IpOIiecca, CAMOCTOSTENILHO TPOTHO3UPOBATh €T0



pe3yibTar, (GopMyIHpoBaTh 0OOOIIEHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOIO OIIBITA,
WCCJICIOBAHUS, COCTABIISITh OTYET O MPOJICIIaHHON paboTe.

Padora ¢ undopmanueii:

YMEHHE BBIOMPATh, AHATTM3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3ITUYHBIX BUJIOB
1 (OpM MpeICTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIOMYJISIpHAs IUTepaTypa
XMUMHMUYECKOTO COJEp)KaHUs, CIOpaBOYHbIE TMocoOusi, pecypcbl MHTepHeTra), KpUTHYECKU
OILICHUBATH MTPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHUE PUMEHSThH PA3IMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JJAHHBIX, HEOOXOAUMBIX Ul BBIIIOJIHEHUSI yUEOHBIX U TO3HABATENbHBIX 3a/1a4
ONpEAEeNEHHOr0 THUIA, NPHOOPETEHUE ONbITa B O0JACTH HCIOJIb30BAaHUS HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTUBHOTO HMCIIOJIB30BAHMS PA3IMUHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeAcTaBIECHUS
nH(pOpMallUl M WJUIIOCTPUPOBATH pellaeMble 3a/a4ll HECJIOXKHBIMM CXEMaMH, JuarpaMMaMi,
npyruMu popmamu rpaduku U UX KOMOMHAIMSMUY;

YMEHHE HCIOJb30BaTh U AHAJIU3UPOBATH B Ipollecce Y4EOHOW M HCCIIEIOBATEIbCKOM
JEeSITeIbHOCTH UHPOPMAIIUIO O BIUSHUYU IPOMBILIUIEHHOCTH, CEIbCKOTO X035HUCTBA U TPaHCIIOpTa
Ha COCTOSTHHE OKPYKaroIlel MPUPOTHON CPEIbl.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

YMEHHS 3a/laBaTh BOIPOCHl (B Xone nuanora M (WJIKM) JUCKYCCHUH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OpPMYIUPOBaTb CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHHUSI MPEJCTABIIATH MOJyYEHHBIE PE3YJbTaThl T03HABATEIBHON JESITEILHOCTH B YCTHBIX
U THUCHBMEHHBIX TEKCTax; JejaThb MPE3CHTALUI0 pe3YJbTaTOB BBHIMOJIHEHHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1Ta0OpaTOPHOTO OMBITA, JAOOPATOPHON pPAOOTHI MO HMCCIICIOBAHUIO CBOMWCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOMN U
HCCIIEIOBATENIbCKON AEATEIbHOCTH MpPHU PEIICHUH BO3HHUKAIONIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMI (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBbHIE
HITYPMbI», KOOPJUHALIMSI COBMECTHBIX JACHCTBUIA, ONpeAesieHuEe KPUTEPHUEB 0 OLICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI M Ipyrue).

PeryasiTuBHble YHHBepPcaJbHble YUeOHbIE 1eCTBHS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh 1eNU JesTeIbHOCTH, IIIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Haubonee d¢¢eKTUBHbIE CIMOCOOBI  pemieHus y4eOHbIX H  [O3HABATENBbHBIX  3a7ad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIJIOKEHHBIH AITOPUTM JEHCTBUI NpuU
BBITIOJIHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIECTBAX U PEAKIUAX, OI[CHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIIEHHON IIeNu,
YMEHHE UCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/jlaraeéMble B YCIIOBUU 3aJJaHHM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHus,
YCTaHOBJICHHOTO JaHHOM (exepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOEHHBIE
oOydarouMMuUCsl Hay4HbIE 3HaHHUS, YMEHHS M CHOCOObI JeHCTBUH, chenupudeckue s
npeaMeTHO obnactu «XUMHS», BHIBI JESITENFHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHS, €ro
HMHTEPIPETAINH, TPEOOPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YI4EOHBIX U HOBBIX CUTYalIUSX.

K xoniy oOyuenus B 8 kiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxatb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHIA:

® PacKphIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHITHUIA: aTOM, MOJEKYJIa, XUMHUECKUN

JJIEMEHT, MPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeChb (OQHOpPOAHAs U



HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTEIbHAas aTOMHas M MOJIEKyJspHas macca,
KOJIMYECTBO BEUIECTBA, MOJb, MOJSpHas Macca, MaccoBas [J0JsS XUMHUYECKOIO
9JIEMEHTa B COCAMHEHHH, MOJISIPHBIM OOBEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKas peakius, KiIaccupuKarus
peakuuii: peakliuu COSAUHEHUS], peaKLUU Pa3JIOKEHUs, PEAKIIMK 3aMEIICHUs], peaKLun
oOMeHa, 9K30- ¥ YHJIOTEPMUYECKHE PEAKIHH, TETUIOBOK d(PPEKT peakiuu, sSApo aToMa,
JJIEKTPOHHBIA CJIOM aToMma, aToOMHas OpOWTalb, pajuyc aroMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HEMOJISIpHAsi KOBAJIEHTHAs CBSA3b, MOHHAs CBS3b, MOH, KAaTHUOH, AaHUOH,
pacTBoOp, MaccoBas J0Jis BelllecTBa (IPOLEHTHAsI KOHLIEHTPAallKs) B pacTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHSTHM U MPUMEHSTH 3TH
TOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

HCIIOJIb30BAaTh XMMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHHS (OpMYyJ BEILIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIIUI;

OTIPEJIENIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAUIEKHOCTh BELIECTB K
ompeneNEéHHOMY KJIAcCy COEIUHEHHH 1o QopMylaMm, BHUJ XUMHYECKON CBS3H
(KoBajieHTHasl ¥ HOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica Ilepuogmyeckoro 3akona [[. M. MenneneeBa: JeMOHCTPUPOBATH
MMOHUMAaHHE TMEePUOINYECKON 3aBUCHUMOCTU CBOMCTB XHMHUYECKUX 3JIEMEHTOB OT HX
nonoxkeHuss B Ilepuoanueckoil cucreme, 3aKOHOB COXpaHEHHs] MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHsI, 3aKOHa ABOTaipo;
OTMHCHIBaTh M XapaKTepu3oBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: Da3nyaTh IMOHATUS «JaBHas moarpymnmna (A-rpymma)y u
«mmobounas moarpymnma (b-rpymma)», Mameie W OOJBIIME TEPHOMBI, COOTHOCUTH
o0o3HavYeHusl, KOTOpble UMeroTcst B Tabnune «llepuoauueckas cucreMa XUMHYECKUX
anemeHntoB JI. 1. MenzeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsii sAapa, OO0IIee YHCIO 3JIEKTPOHOB H
pacnpezenieHue uX Mo IEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHUYECKHUE 3JIE€MEHTbI, HEOPraHUUYECKHE BEIIEeCTBA, XUMHUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEMIOBOMY
sddekry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOICTBA BEIIECTB Pa3IUYHBIX
KJIacCOB, MOATBEp)KJas  OMNHCAHME MpPUMEpPaMH  MOJIEKYISIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHUCHMOCTH OT MX KAaue€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAIIICHUI B PA3JIMYHBIX YCIOBUSX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1Mo (hopMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMHUUYECKOHN peakLnu;

MPUMEHATh OCHOBHBIE ONEPAIlMU MBICIUTENIbHON JEATEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTeMAaTH3alHIo, KIacCu(UKAIUIO, BBISBICHUE MPUYUHHO-
-CIIEICTBEHHBIX CBS3€M — JUIsI U3YYEHHsI CBOWCTB BEIIECTB U XMMHUYECKUX pPEaKIUH,
€CTeCTBEHHO-HAyYyHble ~ METOJbl ~ IO3HAaHUS  —  HaONIOZeHUWEe,  HU3MEpeHHe,
MO/JIETMPOBAHUE, FIKCIIEPUMEHT (PEeaibHbIA U MBICIICHHBIN );

clieoBaTh TMpaBWJIaM TIOJB30BAHUS XHUMHUYECKOW TMOCYyIoM U  1abopaTopHBIM
o0OpyZOBaHHEM, a TaKKe MpaBWiIaM OOpallleHHUs C BELIECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMHU TIO BBITIOJIHEHUIO Ta00PATOPHBIX XUMUYECKUX OTBITOB MO MOTYYSHHUIO
U coOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOpPOJA U KHUCIOpOJA), MPUTOTOBICHUIO



pacTBOPOB C OMPEAEIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
U MPOBOJAUTH XUMHYECKHE SKCIIEPUMEHTHI [0 PACMO3HABAHHUIO PACTBOPOB ILEJOUEH U
KHCJIOT C MOMOIIBIO HHANKATOPOB (JIakMYyc, (heHoNpTaIeHH, METUIIOPAHK U JPYyTrHe).

K xonmy obydenus B 9 kiacce mpeaMeTHbIE pe3ylnbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIINUXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TMOHATUM: XUMUYECKUU DIIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPUIIATEIBHOCTh, CTEIIEHh OKHUCIICHUS, XUMUYECKas PEaKius, XUMHUYEeCKas
CBsI3b, TCTUIOBOUW IPQPEKT Peakuu, MOJIb, MOJISIPHBIN 00BEM, PacTBOP, DIEKTPOIHUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAs] TUCCOLMAIMS, peakUud HOHHOIO OOMEHa,
KaTajan3aTop, XUMHUYECKOE paBHOBECHE, OOpaTMMble W HEOOpaTUMBIC pPEAKIIHH,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[UU,  OKHUCJIHUTENb,  BOCCTAaHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIUs, aM(pOTEpHOCTh, XUMHUYECKas CBA3b
(koBasieHTHAsl, WOHHAs, METAUIMYECKas), KpUCTaJUIMUecKas pemérka, KOppo3us
METaJIOB, CIUIaBbI, CKOPOCTh XHUMHUYECKOW peakluH, TMPEeJesIbHO JOMyCTHMAas
koHueHntpamus [1/IK Bemectna;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHA W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAIECHU;

WCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIU;

OTNPENeNsATh BAJICHTHOCTh W CTEMEHb OKHUCJICHHUS XUMHUYECKHX OJIIEMEHTOB B
COEIMHEHUSAX Pa3JIUYHOTO COCTaBa, IMPHHAIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMynam, BUJ XUMUYECKOM CBSI3U (KOBaJE€HTHas, MOHHAs,
MeTajyinyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAJUTMYECKOM pEeIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica [lepuoauueckoro 3akona J[. . MenaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHMUMAaHHE: ONHUCHIBATh M XapakTepus3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTeMbl XHMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas mnonarpymmna (A-
rpynna)» u «mobounas noxarpynmna (b-rpymma)», Mameie W OOJBIINE TIEPHOJIBI,
COOTHOCHUTh 000O3HAYEHHUS, KOTOpPbIE HMEIOTCA B MEPUOJUYECKON Tabmuie, ¢
YHUCIIOBBIMHM XapaKTEPUCTHUKAMHU CTPOEHUSI aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB U
3apsf aapa, o0IIee Ynuciao 3JIEKTPOHOB U pacHpeesieHrne UX 10 SIEKTPOHHBIM CIIOSIM),
OOBACHATH O0OIIMEe 3aKOHOMEPHOCTH B H3MEHEHHWU CBOMCTB JIEMEHTOB U HX
COCIMHEHUH B Mpejesiax MajblX MEPUOJ0B U TJABHBIX HNOArPYNI € YYETOM CTPOECHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHUE BEIIEeCTBA, XUMUUYECKUE
peakiuu (MO0 YUCIY W COCTaBY Y4YacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMJIOBOMY
3¢ deKTy, Mo N3MEHEHUIO CTETIeHeH OKUCICHHSI XUMHUECKUX 2JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) O0OmIME W cHenuduuecKkue XUMHYECKHe CBONCTBA
MPOCTBIX U CIIOXKHBIX BEIIECTB, MOATBEPK/1ast OMUCAHUE MIPUMEPAMU MOJIEKYJIPHBIX U
HMOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPAaBHEHHUSI SJIEKTPOJIUTUUECKOW JUCCOIMAIIMU KUCIIOT, IIEI0YEeH U COJeH,
MIOJIHBIE U COKpAIEHHBIC YPaBHEHUS PEAKIM MOHHOTO OOMEHa, ypaBHEHHS PeaKIIHid,
MOATBEPXKIAIOIINX CYIIECTBOBAaHME TI'E€HETUYECKOM CBS3M MEXJY BelllecTBaMu
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH MOCPEICTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;



® [IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUI B Pa3JIMUHBIX YCIIOBUSIX;

® BBIUHCIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dJIEMEHTA 1Mo (hopMylie COeTMHEHUS, MAaCCOBYIO JIOJIFO BEIIECTBA B
pacTBOpE, NPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUUYECKON PEAKLINU;

e coOmoOmaTh TpaBWIA TIOJB30BAaHUS XHMHYECKOW TIOCYIOM ®  JIaOOpaTOPHBIM
o0opy/loBaHHMEM, a TaKkKe TMpaBuiaa OOpalleHUs C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSMH TI0 BBITIOJIHEHHIO JJA00OPATOPHBIX XUMHUYECKHUX OIBITOB MO MOJTYYCHHUIO
1 COOMPAHMIO ra3000pa3HBIX BEIIECTB (aMMHAKa M YIIICKUCIIOTO Ta3a);

® TIPOBOJUTH PEAKIUH, MOATBEPKIAONINE KAYECTBEHHBIM COCTAB PA3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYyTEM XIJIOpUA-, Opomua-, uoaua-, kKapooHat-, docdar-,
CUJIMKAaT-, Cylbdar-, THAPOKCUI-UOHBI, KATHOHBl AMMOHHMS W HOHBI H3YYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

® T[IPUMEHSTH OCHOBHBIE OMEPAIMH MBICIUTEIHLHON JEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O00O0OIIEHNEe, CHUCTEeMAaTHU3aIMI0, BBISIBJICHUE MPUIYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUMH, €CTECTBEHHO-
HaydHbIE METOJbl TO3HAaHUS — HAOMIOJCHHWE, W3MEpeHHue, MOJCIUPOBAHNUE,
9KCIEPUMEHT (peabHbIA U MBICICHHBIN).

Conep:kanue y4eOHOTo npeaMera:
8 KIIACCA
8 KUIIACC

IlepBoHayabHbIE XMMUYECKHE TOHSATHUS

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YE€IOBEKA. XHWMHUS B CHUCTEME HaykK. Teina u
BemiecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ArperatHoe COCTOsHHME BemiecTB. lloHsATHe o
MeTOJIaX MO3HaHUs B XUMHH. UncThie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeCceH.

ATOMBI W MOJIEKYJIbl. XUMHYECKHE HIeMEHThl. CHMBOJIBI XHUMHUYECKHX HJIEMEHTOB.
[IpocThlie 1 coXKHBIE BElECTBA. ATOMHO-MOJIEKYISIPHOE YUCHUE.

Xumuueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAS aTOMHas Macca. OTHOCUTENbHASI MOJIEKYJISIpHAs
Macca. MaccoBas 10JIs1 XUMHYECKOT'O JIEMEHTa B COCTMHECHUM.

KonunuectBo BemectBa. Moab. MonsipHas macca. B3aumocBsI3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. PacuéTel mo ¢opMysiaM XUMHUUECKHX COCTMHEHHH.

du3nyecKue W XUMUYECKUE SIBJICHHUSA. XUMHUUYECKas peakius U e€ MpPU3HAKU. 3aKOH
COXPaHEHHUs MAacChl BEIIECTB. XUMUUECKHe ypaBHeHUs. Kiiaccupukanus XUMHUUYECKUX PeaKIHii
(coennHEHMS, pa3JIOKEHUs, 3aMEIIICHUs, 0OMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIOH, mpaBmiaMu paboThl B JabopaTtopuu U mpuéMamu
oOpaiieHus ¢ 1abopaTopHBIM O0OpYJOBaHHEM, M3YYEHHE U OINMUCAHUE (PU3NYECKHX CBOWCTB
00pa3110B HEOPraHUYECKHX BEIIECTB, HaOMoIeHNe GU3NUECKUX (TIJIaBJICHUE BOCKA, TastHUE JIbJa,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIIMS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMO/ICHCTBHE MeJia ¢ KUCIOTOW) SIBICHUM, HAOMIOICHIEe
U ONHCAaHME TMPU3HAKOB TMPOTEKAHMS XUMHUYECKHX peakiuil (pas3noxeHHe caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkenue ruapokcuaa menu (1) mpu
HarpeBaHWHU, B3aMMOJCHCcTBHE jkene3a ¢ pactBopoMm coiu meau (ll), u3ydenwe crmocoGoB
pasneneHus CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAaHWE, BHIAPUBAHUE, AUCTUIUISAIIMS,
xpomatorpadusi, TMpOBEIEHHWE OUYMUCTKA TMOBAPEHHOW COJHM, HaONIOJIEHUE U OIHCAaHUE
pe3ylnbTaTOB MPOBEJICHUS OMbBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE
MoO/Iesie MOJIEKYIT (I1apOCTEP KHEBBIX).



Ba:kHeiilue npeacTaBuTe Il HEOPraHUYeCKNX BelleCTB

Bo3nyx — cmech raszos. CocraB Bo3ayxa. Kucioposx — 31€MEHT M IPOCTOE BEILECTBO.
Haxosxnenue xucioposa B mpupoze, GU3NUecKue U XUMHUUECKUE CBOMCTBA (peaKkMy TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl TOMydeHHs KHUCIOpOJa B J1IabOpaTtopuu U
poMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoje. O30H — auloTporHask MOIUBUKAIHS
KHCJIOPOJ1a.

TermnoBoit 3hGeKT XUMHYECKOW pEaKUuu, TEPMOXUMHUYECKHE YpPaBHEHHS, 3K30- U
SHIOTEPMHUUYECKUE peakUUU. TOIIMBO: Yroiab M MeETaH. 3arpsi3HEHHE BO3/YyXa, YCUJICHHE
MApHUKOBOTO AP QeKTa, pa3pylnIeHre 030HOBOTO CIIOS.

Bonopon — »snmemeHT M mpocroe BemectBo. Haxoxknenue Bomopoda B IMpUpPOE,
¢du3nvecKrue 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CLIOCOOBI MOMy4eHust. KUCIOTh 1 Com.

MoutsipHblii 00BEM ra3oB. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHaCBILIEHHbIE pacTBOpbl. PacTBoprMOCTH BewiecTB B BojJe. MaccoBas J0OJs BellecTBa B
pactBope. XuMmuueckue cBoiictBa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B MpPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus wneoprannuecknx coenuuennid. Oxcuapl. Knaccuduxamus OKCHIOB:
coyieoOpa3yromre (OCHOBHBIE, KHUCIOTHBIC, aM(OTepHBIE) U HecosieoOpazyromue. Homenknarypa
okcu10B. dU3nMUecKre U XMMHYECKHUe CBOiicTBa okcuIoB. [lomyuenue okcuaos.

OcHoBanus. Krnaccuduxarnuss ocHoBaHMM: MIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3nueckMe M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccuduxarnus xkuciaor. Homenknatypa kucior. OuU3ndecKkue U XUMHUUECKHE
cBoiicTBa kuciot. Psn aktuBHoctu metamwioB H. H. bekerosa. Ilosnydenune kucior.

Conu. Homenkiarypa cosieil. @u3ndeckue M XUMUYECKHE CBOMcCTBa coJsieil. [lomydyenue
COJIEH.

I'eneTnyeckas cBSI3b MEXKy KJIaCCAMH HEOPTraHUYECKUX COEIUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpEeJIICHHEe COJIepPKaHus KUCIOpOo/ia B BO3/yXe, MOJydeHne, coOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJEHHE B3aMMOJEUCTBUS BEILIECTB C
KHCIIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxapa), 0O3HAKOMIICHUE C
oOpa3liaMu OKCHIOB W OIMCAaHME MX CBOICTB, MOJy4yeHUE, coOupaHue, paclo3HaBaHUE U
U3y4eHHE CBOWCTB BOJOpojaa (ropeHue), B3auMojeicTBUe Bojopoaa ¢ okcumom wmemu (1)
(BO3MOXKHO HCHOJIB30BaHUE BHAEOMATEpUaAsIoOB), HAOMIOAEHHE 00pa3lloB BEIIECTB KOJIMUYECTBOM
1 Monb, uccienoBaHue O0COOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IMYHON pPacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aMMO/JICHCTBUE BOABI C MeTa/laMH (HaTpueM M KaJjbIueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpPHAJIOB), HCCIIEOBaHUE OOPa3ll0B HEOPraHUYECKUX BEILECTB Pa3IUYHbIX KIJIACCOB,
HaOO/IeHNe W3MEHEHHsI OKPAcKM WHIUKATOPOB B PACTBOpAaX KHUCIOT W IIENOYel, M3ydyeHHe
B3aumoieiicTBust okcuna menu (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METallJIaMH,
peakuuii HeWTpanu3aluM, MOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a]a4 0 TeMe «BaxkHeiine
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

Ilepuoanyecknit 3akoH U Ilepnmoanyeckas cucrema Xumudeckux djiementos JI. M.
Menpeneea. CTtpoenne aToMoB. XUMHYECKasl CBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIC
peakuuu



[lepBpie MOMBITKH KJIACCU(UKANUKA XUMHYECKHX OJJieMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX 2JIEMEHTOB (ILIE€JOYHBIE U IIEJTOYHO3EMENIBHBIE METAJUIbI, TAJIOI€Hbl, HHEPTHBIC T'a3bl).
DeMeHTHl, KOTOpbIe 00pa3yroT aM(OTEPHBIE OKCUIBI U THIPOKCHUIBL.

Ilepuoguueckuit 3axkoH. llepuomuyeckas cucrema XuMuueckux »siaeMmeHToB JI. .
MenneneeBa. Koporkomepuonnas W mHHONEpuoaHas ¢opmbl Ileproanyeckoid cucTEMBbI
xumuueckux sneMeHtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbl. PU3WYECKUN CMBICI
IIOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CocrtaB aroMHbIX snep. M3orombl. Onexktponsl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMUYECKUX 31eMeHTOB [leprouueckoil CUCTEMbI
. WN. MenneneeBa. XapakTepUCTHKA XMMHYECKOTO JJIEMEHTAa II0 €ro IOJOXKEHUIO B
IIepnoanueckoii cucreme . . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMHUUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJTNYECKUX CBOMCTB M0 rpynnam U Mepuoiam.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS Hayku U npaktuku. J[. . MenneneeB — yd€HbIN U IpaKJaHUH.

XuMudeckas CBSI3b. KoBanenTnas (momnsipHas u HenoJIsipHast) CBSI3b.
DIEeKTPOOTPULIATENIEHOCTh XUMUYECKUX 31€MEHTOB. IOHHAas CBA3b.

Crenenp  oxuciieHHs.  OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE — peakuu.  [Iporecchr
OKHCIIEHUS U BOCCTAHOBJIEHUA. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

n3ydeHue oOpa3loB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJCHCTBUE THIIPOKCHUIA
LIMHKAa C PacTBOpPaMU KHCIOT W IIeJoYell, MPOBEJCHHE OIBITOB, WITIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOpEHHE, PEaKIIUU Pa3IOKEHUs, COSMHEHNUS).

Meostcnpeomemmnwie ceasu

Peanu3anus MexnpeaAMETHBIX CBA3EH NPU M3YYEHUH XMMHH B 8 KJIACCE OCYILECTBIISAETCS
yepe3 HCMOJb30BaHME KaK OOIIUX €CTeCTBEHHO--HAyYHBIX MOHSATHM, Tak M MOHATH,
SIBJISIFOLUXCSI CACTEMHBIMU JJIs1 OTACIIBHBIX PEIMETOB €CTECTBEHHO--HAyYHOTO LIUKIIA.

OO1ue ecrecTBEHHO--HAYYHbIE TOHATUSA: HAay4HbIH (DaKkT, TUIOTE3a, TEOPHS, 3aKOH,
aHalv3,  CHHTE3,  KilaccUpHUKanus,  MEePUOAUYHOCTb,  HAOIIOAEHHME,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, MOJEIIb, SIBIICHHE.

®usnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, O3JEKTPUUYECKUN 3apsl, BELIECTBO, TeNO, 00bEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHE BEIUYMHBI, €IUHHIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE351, CoTHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuHepanabl, TOpHbIE TMOPOJBI,  IOJIE3HBIE
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YeCKasi peaKus

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMuueckux a3nemeHtos J[. .
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMHUYECKUX
3JIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalus, KalbIUs U MX COECIUHEHUU B COOTBETCTBUHU C
II0JIOKEHUEM JIEMEHTOB B [leprnoanueckoil cucTeMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BBl XMMHYECKON CBSA3H. THIBI KPUCTAJUIMYECKHUX PELIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEMIETKM M BHUAA XUMHYECKOM
CBS3U.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKHUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3IMYHBIM KJaccaM HEOPraHMYECKUX COEAMHEHHH, IeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.



Knaccugukanuss XuMHU4eCKUX peakiil Mo pa3IMYHbIM MPHU3HAKaM (TI0 YHCIY M COCTaBY
y4YacTBYIOIIMX B PpEAKIUH BEUIECTB, MO TEmIoBOoMY 3(dekTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUST XUMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- H
SHIO0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsiTne o ckopocTn XUMUYecKol peakiuu. [lonarue 06 oOpaTHMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonstue o
karanuze. IloHsatue o xumuueckoM paBHOBecUU. DakKTOpbl, BIHUAIOIIME HA CKOPOCTh
XMUMHMUYECKOHN PEaKIMH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YpPaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKmuii ¢ UCIOJIb30BaHIUEM METOA IEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON NUCCOLMALNU. DIEKTPOJMUTHI U HENEKTPOJIUTHl. KaTHOHBI,
aHUOHBI. MexXaHM3M JHCCOIMAllUM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp aucconuanyi. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakunu moHHoro ooMeHa. YcioBHs MPOTEKaHUsl peaklUi MOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBa KHCJIOT, OCHOBAaHUIl U cOJiell B cBeTe
MpeCTaBiIeHU 00 3JIeKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTue 0 THAPOIU3E COJIEH.

Xumuyeckuil IKcnepumenm:

03HAaKOMJIGHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEHIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BeELIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XMMMUYECKON peakiuy OT BO3JACHCTBHS pa3lIUYHBIX
(bakTOpOB, HUCCIENOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCAa TUCCOLHALUU
KHCJIOT, IIeao4ed M cojedl (BO3MOXKHO HCIOJIb30BaHUE BUAECO MaTEpUANIOB), NPOBEICHUE
OTIBITOB, WJLTIOCTPUPYIONINX TMPU3HAKA MPOTEKAHHWsS pEaKIrii MOHHOTO oOMeHa (0Opa3oBaHUE
ocajJka, BBIJEICHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOpeHHe, PEeaKLUUu pPa3I0kKEHHs, COEIUHEHUs),
pacro3HaBaHME€ HEOPraHWYECKUX BELIECTB C IMOMOUIbIO KaueCTBEHHBIX PpeakUUil Ha HOHBI,
peleHne SKCIepUMEHTaIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmast xapakrepucTuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE
crerneHu okucieHuss. CrpoeHue M (U3NYECKHE CBONCTBA IMPOCTBIX BELIECTB — TIaJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBojopod. CoisiHas  KHMCIOTa, XUMHUYECKHE CBOWCTBA, IOJIydEHHE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPO/Ia HAa OPraHU3M YesloBeKa. BakHelume Xia0pu sl
U X HaXOXJEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (pu3MyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHACJIOpOJa M cepbl. AJUIOTPOIHbIE MOJU(UKAIIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBOoJOpoJ, CTpoeHue, (U3NYEeCKue M XUMHUecKHe cBoiicTBa. OKCHIBI cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmme kak MpeacTaBUTENs Kiacca KHCIOT M crneuuduyeckue). XUMHYECKHE pEaKIHH,
JeKale B OCHOBE IPOMBIIUIEHHOTO Cloco0a MOMydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUN B mpupoae. XHMHYECKOE 3arps3HEHHE OKPYKAIOLIEH Ccpenbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 5s1eMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHHA. A30T, pacmpoCTpaHeHHWE B MpuUpoie, (QHU3UYECKHEe WU



XUMUYecKre cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKUe U XUMUIECKUE
CBOMCTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha HOHBI aMMOHHMA. A30THas KHUCIIOTa, €€ IMOJydeHHe,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIME Kak TNpEACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIBbHBIX
ynoOpeHuii. XuMHYeCKOoe 3arps3HEHUE OKPYXKAIOMICH Cpeabl COCTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3IyXa, MOUYBH M BOA0EMOB). Docdop, ammoTpomHble MOAM(UKALUN
docdopa, duznueckne n xummueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nveckue M XMMHYECKHE CBOICTBa, mosydeHue. lMcmomp3oBanue ¢ochaToB B KadyecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKkTepHbIE CTENEHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupo/ie, pusznyeckue U XUuMUYecKrue cBoicTBa. AncopOiusa. KpyroBopoT yriepona B mpupo/ie.
Oxcunsl yriaepona, ux (U3NYECKAe W XUMHUYECKHE CBOMCTBA, JIEHCTBHE HA JKUBBIE OPTaHU3MBL,
MOJIy4YeHHE U TPUMEHEHHEe. DKOJOrMYeCKUe MpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00AThHOTO TOTEIJICHUsS KIMMarta, MapHUKOBBIN () ¢eKT. YToiapHas KHcIoTa u e&
ConM, WX (pU3MUECKHEe W XMMHYECKHE CBOWCTBA, IMOJNY4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COCNMHEHHSIX Yriepoja
(MeraH, OTaH, OTHIIEH, aleTHJIEH, STAaHOJ, TJHIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE 0O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B KM3HM 4ejoBeka. MarepuaabHOe €IUHCTBO
OpPraHMYECKUX U HEOPraHUUECKUX COEIUHEHUI.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHECHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienuss o6 oxcume kpemuus (1V) wu
KpeMHHEBOH kucnore. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BaxkHelmue
CTPOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenn .

n3yudeHre o0pa3lloB HEOPraHMUYECKHX BEILIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, POBEICHUE
Ka4eCTBEHHBIX PEAKLUN Ha XJIOPUI-MOHBI U HAOIIOJCHUE MPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakarole (U3NYECKUe U XUMUYECKHUE CBOMCTBA IaJIOTEHOB M UX COEAMHEHUI (BO3MOXKHO
UCIOJb30BAHUE BHJICOMATEPUANIOB), O3HAKOMIJIEHHE € OOpa3laMu XJIOPHUJOB (TaJOreHuzoB),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMATepUalioB), HaOdrofeHHe 1mpolecca oOyryIMBaHUS — caxapa Ioj  JeiicTBHeM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3ydyeHHE XMMHUYECKUX CBOICTB pa30aBiICHHON CepHOil
KHCJIOTHI, IPOBEIEHUE KaueCTBEHHOH peakiuu Ha cyiab(paT-uoH U HaONIoJIeHHE NpHU3HaKa e
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UYECKUMHU CBOMCTBaMM a30Ta, (ocdopa M uX coeruHEeHUH
(BO3MOXKHO HCII0JIb30BaHHE BUJIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (oCchOpHBIX yI0OpEeHHUH,
MoJIlydeHue, coOupaHMe, paclo3HaBaHME M HU3yYCHHME CBOMCTB aMMuaka, IpOBEICHUE
KayeCTBEHHBIX pEakUMid Ha HOH aMMOHMA U QochaT-uOH U H3Y4YE€HUE TPHU3HAKOB UX
IIPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXKHO
UCIOJb30BAHUE BUAECOMATEPHUATIOB), M3yUYE€HUE MOJeNel KPUCTANIMYECKUX PeIEToK aiamasa,
rpaputa, ¢ymiepeHa, O3HAKOMIJIEHHE C NPOIECCOM aJcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM NPOTHBOras3a, MoJydeHue, cOOMpaHue, pacro3HaBaHue
U M3y4eHHE CBOMCTB YIJICKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakiMii Ha KapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE NPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH



CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3aJa4 10 Teme «Baxnenmue
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepuCTUKa XUMHYECKUX D3JIEMEHTOB — META/UIOB Ha OCHOBAaHUHM WX
noJioxkeHnud B [lepuoanueckoi cucreme xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramuiMueckas CBA3b M METATMYECKas KPUCTAJUTMYECKas
peméTka. DJEKTPOXUMHUYECKUU psll HaNpsHkKeHUH MeTaiioB. Dusnmyeckne M XUMUUYECKUE
cBoiicTBa MeTauioB. OOmue crnocoObl MojiydeHusi MeTauioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT KOppo3uu. CiuiaBsl (CTalb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lesrounble MeTaLIBL: TIOJOKEHUE B [leproinueckoi cuCTEME XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OU3nUecKue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblMil: moJioxkeHue B [lepuoanueckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaxOXKJICHHUE B
npupoae. Ousznyeckne U XMMUYECKHE CBOMCTBA MarHus U Kalblusa. BakHeimume coenruHeHus
Kanpus (OKCHUII, TUAPOKCU], coir). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTPaHEHUS.

AmoMuHMiL: mosioxkeHue B Ilepumonnueckoil cucrteMe XUMHUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXJaeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHIA M TUIPOKCHIA AITFOMUHHSL.

Kenezo: mnonoxenue B Ilepuoanueckorr cucteme xumuyeckux isnementos [l .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUE B mpupojae. Ouzndeckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, runpokcuasl U conu xene3a (Il1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YEeHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE C O0O0pa3llaMl MEeTa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3YYEHHUE pEe3yJIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO KCIIOJIb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJOH (BO3MOYXHO MCHOJIb30BAHUE
BHJICOMATEPUANIOB), HCCJIEOBAaHHE CBOMCTB KECTKOW BOJIBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJBb30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUMHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHKe W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
Kalmusi U Kanblus (BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUAJIOB), UCCeIOBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHellne MeTabl U UX COSTUHEHUSD.

X¥MHUA U OKpYKAaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuii B ObITy. IlepBas moMoInp Npu XUMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.

XUMHYeCcKOe 3arpsi3HEHHE OKPYKaromel cpepl (MpeenbHas A0MycTUMasi KOHIICHTpaIlHs
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUaJIbl).

Mescnpeomemnmnuie ceazu

Peanuzamust MexnpeaAMETHBIX CBSI3€M MPU U3YUYEHHH XUMHH B 9 Kjacce OCYIECTBISIETCS
4yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISTFOLLMXCSI CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE MOHSTHS: HAYYHbIM (aKkT, THUHOTE3a, 3aKOH, TEOPHS,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAOMIOACHUE,  DKCIIEPUMEHT,
MO/ICTIUPOBAaHUE, U3MEPEHHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTEpPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUA, H30TOIbI,
palMOaKTUBHOCTb, MOJIEKYJa, OAJEKTPUYECKUNA 3apsill, MPOBOJHHUKH, IOJIYIPOBOTHHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
eIMHUIIBI I3MEPEHHS], KOCMHYECKOe TPOCTPAHCTBO, TUIaHEeThI, 3BE31b1, COHIIE.

buonorus: ¢otocunTtes, npixanue, O6mocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPOJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MuHEpadbl, TOPHBIE TOPOJBI, TIOJC3HBIC
WCKOTIaeMBbI€, TOIUIUBO, BOJIHBIE PECYPCHI.

TemaTH4yeckoe MIAHNPOBAHUE MO XUMHUH, 8 KJIacc
(2 yaca B HeneJ110, Bcero 68 yacos)

Ne HanmeHoBaHMe TeMbl Bcero yacos
n/m
1. [lepBoHauaIbHbIE XUMUYECKHE TTOHSATHUS 20
2. Baxueiine npeacTaBUTeIM HEOPraHMYECKHUX BEIECTB 30
3. [Tepnoanueckuit 3akoH u [leproanueckas cucTeMa XUMHUYECKUX 18
anemeHnToB JI. 1. MenneneeBa. CTpoeHne aToMOB. XUMHUYECKast
CBsA3b. OKHMCINTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUU
Hroro 68

TemaTuyeckoe IJIAHMPOBaHUE MO XUMHH, 9 KIIacc,
(2 yaca B HeleJ110, Bcero 68 yacon)

Ne
w/n HaunmenoBaHue TeMbl Bcero yacos
1. BemecTBo 1 XuMHuueckue peakiuu 18
2. Hemeraiuiel 1 X coeTUHEHUS 25
3. MeraJuisl 1 UX COEIUHEHUS 20
4, XUMUS U OKpYy>Karolas cpeaa 5
Hroro 68
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