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MNOSICHUTEJIbHAS 3AITMCKA

[IporpaMma MO XHMHM Ha YPOBHE OCHOBHOIO oburero oOpa3oBaHUsA
cocTaBleHa HAa OCHOBe TpeGOBaHMH K pe3yJbTaTaM OCBOEHHS OCHOBHOH
06pa3oBaTesbHOl MPOrpaMMbl OCHOBHOTO O0IIEro obpa3zoBaHus, MPEICTABICHHBIX
B ®'OC 00O, a Takke Ha OCHOBe (elepanbHON pabo4ell NpOrpaMMBl
BOCTIHTAHHS ¥ C YYETOM KOHLETILIMHA TIPENo/iaBaHus y4eOHOro npeameTa «XuMus»
B 0Gpa3oBaTe/bHbIX Opranu3auusax Poccuickoi ®denepalv.

[IporpaMma Mo XMMHM Ja€T NpeJCTaBlIeHHE O LEJX, ofweit crpareruu
oOydeHus, BOCIIATAHHA M pPa3BATUs OOYHAIOIIMXCS CPEACTBAMHU y4eOHOro
mpeaMeTa,  yCTaHaBIMBaeT — 00s3aTeNbHOe  MPEAMETHOE  COJCpKAHHE,
npeyCMaTpUBaeT pAaclpelelieHHe ero Mo Kjraccam M CTPYKTYypHPOBAHHME IO
pasjenaM M TeMaM MNPOrpaMMbl MO XWHMHH, ONpENENseT KOMMYECTBEHHBIC H
Ka4yeCTBEHHbIE XapaKTepUCTHKH CoIepKaHus, pEKOMEHIYEMYIO
MOC/IeI0BATEIBHOCTh ~ M3YY€HHS XUMHM C  y4Y€TOM  MEXIPEIMETHBIX U
BHYTPHIIPEAMETHBIX ~ CBsi3ell, JIOrMKM y4eQHOro mpouecca, BO3PACTHBIX
ocoOeHHOCTeH OOy4aromUXcs, OmNpelensieT BO3MOXKHOCTH TpeaMeTa i
peanu3alMu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHA OCHOBHOMW 0Opa3oBaTe/IbHOM
pOrpaMMbl Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus, a TaKke TpeGoBaHUH K
pe3ysibTaTaM OOy4eHHs XMMUM Ha YPOBHE Lie/iel u3y4eHHs PeMeTa i OCHOBHBIX
BHIOB Y4eOGHO-TIO3HABATENILHOM JEATEeNbHOCTH O00ydalomerocs Mo OCBOCHHIO
y4e0OHOro coiepyKaHusl.

3HaHMe XMMHH CIYKMT OCHOBOH 11 (opMHpOBaHHA MHPOBO33PEHHS
06y4aloNIerocs, ero MpeJCTaBieHHii O MaTepUaTbHOM EMHCTBE MHpaA, BAKHYIO
ponb MrpaioT (GopMHEpyemble XHMHell NpeJCTaBNeHHs O B3aWMONPEBPAICHHAX
SHEpruM M 00 3BOJIOLMM BEIUECTB B NMPHPOJE, O MyTAX PEIICHHSA riobanbHbIX
npo6JeM YCTOHYMBOIO pasBUTHS 4ejIOBEYeCTBA — ChIPbEBOM, IHEPreTHYECKOH,
[TMIIEBOM ¥ KOJIOTHYECKOH 6e30MacHOCTH, MpobIieM 3/]paBOOXPaHEHHUS.

UszydyeHne XUMHUH:

CIIOCOOCTBYeT ~ pealM3alldM  BO3MOXKHOCTEH Ui CamOpasBHUTHA M
hopMHUpOBaHHUs KyJIBTYPBI IMYHOCTH, €€ 0bLeH U GyHKLIHOHATBHON rPAMOTHOCTH;

BHOCHT BKJaJ B ()OPMHUPOBAHHE MBILUICHHS W TBOPYECKHX criocoOHOCTEH
o0yJaromMxcs, HaBbIKOB  HX CaMOCTOATENILHOW  y4eOHOM  JesATeNbHOCTH,
SKCIIEPHMEHTANBHBIX M HMCCIIEOBATENbCKHX YMEHUH, HeOOXOAUMBIX KakK B
[TOBCEHEBHOM XMU3HHU, TAK ¥ B MPOGECCHOHANBHOM e TeIbHOCTH;

3HAKOMUT CO Crenu(UKOd HAyyHOro MBbILUICHUS, 3aKIaIbiBaeT OCHOBBI
[1eIOCTHOTO B3MJIS/Ia HA €IMHCTBO MPUPO/IbI M YeJIOBEKa, ABJISETCS OTBETCTBEHHAIM
3TarnoM B OPMUPOBAHHH €CTECTBEHHO--HAYYHOH rPaMOTHOCTH oOyuJaroimxcs,



crocobcTByeT (OPMHUPOBAHUIO LEHHOCTHOTO OTHOLIEHHS K €CTeCTBEHHO-
-Hay4YHBbIM 3HAHHUAM, K IIPUPOJE, K YeJIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTMYECKOe
obpa3zoBaHue 00y4aIOIIMXCS.

JlanHble HanpaBieHHss B OOy4eHHMM XMMHH OO0eCredYyuBaloTCs creuudUuKon
comepxaHusi y4eOHOro mnpeamera, KOTOPBIM  SBISETCA  MeJAarOru4ecKu
aZlanTHPOBAHHBIM OTpakeHHeM 0a30BOI HAyKH XMMHUHU Ha OINpeAesIEHHOM JTane eé
pa3BHUTHS.

Kypc xuMuun Ha ypoBHE OCHOBHOro 0o0uiero oOpa3oBaHHUs OPUEHTUPOBAH Ha
OCBO€HHE OOYYalOUIMMHUCA CHCTEMBbl MEepPBOHAYaJIbHBIX TMOHATHH XUMHH, OCHOB
HEOPraHM4eCKOM XHMHH M HEKOTOPBIX OTJAEIbHBIX 3HAYUMBIX [OHATUN
OpraHU4YeCcKON XUMHH.

CtpykTypa conepxaHHs MpOrpamMMmsl 10 XMMHUH cHOpMHUpOBaHa Ha OCHOBE
CHUCTeMHOro noaxojaa kK eé€ msyueHuro. CopepkaHue CKIQAbIBAaeTCS W3 CHCTEMBI
TOHATHH O XHMHYECKOM J3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATHH O XUMHUYECKOU
peakuun. OOGe 3TH CHCTeMBl CTPYKTypHO OpraHM30BaHbl I10 TMPUHIMUITY
MIOCJIEIOBATEIBHOIO Pa3BUTUS 3HAHUN HAa OCHOBE TEOPETUYECKUX IPE/ICTaBICHUN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYE€HHS KaK OCHOBBI BCEI0 €CTECTBO3HAHUSA;

— Ilepuoauyeckoro 3akoHa /. . MenzeneeBa Kak OCHOBHOI'O 3aKOHa XUMHUH;

— Y4eHHs O CTPOCHHH aTOMa U XMMUYECKON CBSA3H;

— TMpeiacTaBleHHH 00 9SJeKTPOJMTUYECKOM [AMCCOLMAlMM BeleCTB B
pacTBOpax.

TeopeTuyeckue 3HaHWUSA pPacCMaTPUBAIOTCI HA OCHOBE 3SMIIMPUYECKH
MOJYYEHHBIX ¥ OCMBICIIEHHBIX (JAaKTOB, Pa3BUBAIOTCS MOC/IEI0BATEIBHO OT OJJHOIO
YPOBHSL K JpYyromy, BbBINOJHASA (QYHKUUM OOBACHEHHS M IPOrHO3MPOBAHUS
CBOMCTB, CTPO€HHS U BO3MOXKHOCTEH MPAaKTHYECKOr0 MPUMEHEHHS W TMOJIYy4YeHUs
M3y4aeMbIX BEILECTB.

OcBoeHHe mporpaMMmbel IO XHMHH CHOCOOCTBYeT (OPMUPOBAHHUIO
NPeACTAB/IeHUS 0 XUMHUYECKOH COCTaBIIsIONIel HayYHOH KapTHHBI MHpa B JIOTHKE
e€ CHUCTeMHON NpHpOJbl, LIEHHOCTHOIO OTHOLUEHHUS K HAy4YHOMY 3HAHHUIO H
MeToAaM II03HAHHUS B Hayke. M3ydeHHe XUMHUM NPOHUCXOIUT C IIPUBJICYECHHUEM
3HAHUM U3 paHee H3YYEHHBIX Yy4eOHbIX mnpeaMeToB: «OKpyKalolMi MHUPY,
«buonorus. 5-7 knacce» U «Pu3uka. 7 Kiacey.

[Ipy wM3ydYeHHMH XUMHH T[POUCXOAUT (OPMUpPOBAHME 3HAHUH OCHOB
XHMHYECKON HayKH KakK 00JaCTH COBPEMEHHOI0 €CTeCTBO3HAHHs, NMPaKTHYECKOH
NEATEIBHOCTH 4YeJlOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOH KYJBTYPBHI.
3agaya y4yeOHOro rnpeaMera COCTOMT B (POPMHUPOBAHHMH CHCTEMBI XUMHYECKHUX
3HAHUM — BaXKHEHIMX (HaKTOB, MOHATHIH, 3aKOHOB U TEOPETHYECKHUX IOJIOKEHHI,
JOOCTYNHBIX O0O0DOIIEHHH MHMPOBO33PEHUYECKOro XapakTepa, s3blKa HayKH, B



npuoOIIeHHH K Hay4yHbIM MeTOJaM [I03HAaHHMS IpU M3YyYEHUH BELIECTB U
XHMHYECKUX peakuui, B QOPMUPOBAHUHM U Pa3BUTHHU IO3HABATE/IbHBIX YMEHUN U
X TpPUMEHEHHWH B Y4yeOHO-NO3HABATeNbHOH U y4yeOHO-HMCCIe10BATENbCKOM
NesTeIbHOCTH, OCBOEHMHM NpaBui Oe3omacHOro oOpalleHHs C BeleCTBaMH B
[TOBCEIHEBHOM JKU3HH.

[Tpu M3y4eHWH XUMHUH Ha YPOBHE OCHOBHOI'O 00IIEro o6pa3oBaHUS BaKHOE
3HaYeHHUe NpHOOpeH Takue LeNH, Kak:

— (GOpMHpOBaHHE MHTEJUIEKTYalbHO pa3BUTOW JIMYHOCTH, TOTOBOH K
camMo00pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEIBHOMY IPHHATHIO PpeIICHHH,
CrocoOHOM alanTUPOBAThCS K OBICTPO MEHSAIOLIMMCS YCIIOBHAM JKHU3HH;

—  HampaBlIeHHOCTh OOy4YeHHss Ha CHCTeMaTH4YecKoe MpHOoOIneHHe
0o0ydaromuxcss K CaMOCTOATENbHOW I103HaBaTeIbHOW [eATeNbHOCTH, HAy4YHBIM
METOJIaM ITO3HaHUsl, (POPMUPYIOLIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— obecrieueHne yCIOBHH, CIIOCOOCTBYIONIMX MPUOOPETEHHIO 00yUalOLIMMHUCS
OMbITa Pa3HOOOPa3HOM HEeATENBHOCTH, TO3HAHHUA W CAMOIIO3HAHUS, KIIIOYEBBIX
HaBBIKOB (KJIIOYEBHIX KOMIIETEHLHH), MMEIOLIMX YHHUBEpCAJlbHOE 3HAYeHHe IS
Pa3IUYHBIX BUJOB ACATEIBHOCTH;

— ¢opmupoBanre oOueH (YHKIHOHAIBHOW W eCTeCTBEHHO-HAy4HOM
rPaMOTHOCTH, B TOM YHClle YMeHHH OOBSICHATD M OLEHHBATh SBJICHHS
OKpYI)KaroIIero MUpa, HCIOJb3ys 3HAHUS M OIBIT, MOJTy4YEeHHbIE NMPH H3YyYEHHH
XMMUH, TPUMEHATh MX IpU pelleHWH MpoldieM B TIOBCEJHEBHOW JXU3HU H
TPYOBOH JeATebHOCTH;

— ¢opmupoBaHHe Yy oOyvaromuxcsi T'yMAHUCTHYECKHMX OTHOLICHHIA,
MOHMMAHUS LEHHOCTH XHMHYECKHX 3HAaHHM JUIS BbIPAOOTKH 3KOJOTHYECKH
1e1eco00pa3HOro MoBeJeHHss B OBITY M TPYJAOBOM JeATENbHOCTH B LEAX
COXpaHEHHS CBOEro 3J0POBbS M OKpPYKaroLed NpUpPOAHON Cpebl;

— pa3BUTHE MOTHBAIMM K OOy4eHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCITMTAHHIO HA OCHOBE YCBOeHHs OOIlIeueIOoBeUeCKUX ILEeHHOCTEH,
rOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduiis U HANpaBIeHHOCTH JajbHEHIIEro
o0y4eHus.

OOmiee 4YHMCIO 4YacoB, OTBENEHHBIX IS M3Y4YeHUS XHMHM Ha YpOBHE
OCHOBHOT0 001ero oopasoBanus, cocrapnser 136 dacoB: B 8 kinacce — 68 yacos (2
yaca B HeJleJi0), B 9 kitacce — 68 yacoB (2 4aca B HeJIeo).



COAEP)KAHUE OBYYEHUS

8 KJIACC

IlepBonava/ibHbIe XHMHYECKHE MOHATHS

[Ipeamer xumun. Poib XUMHH B KH3HH YenoBeKka. XHMHS B CHCTEMe HayK.
Tena u BemectBa. @u3nyecKkHe CBOKWCTBA BEIIECTB. ATpEeraTHOe COCTOSIHHE
BewecTB. [lonaTHe 0 MeTonax nosHaHus B XMMHUH. YHCTBIE BEILIECTBA U CMECH.
CrnocoOs1 pasnenenus cMeceii.

ATOMBI M MoOJeKynbl. XHUMHYECKHE 3eMeHTH. CHMBOJIBI XHMHYECKHX
aneMeHTOB. IIpocThbie 1 ClI0KHbIE BelecTBa. ATOMHO-MOJIEKYISPHOE YUeHHe.

Xumuyeckas ¢opmysna. BaleHTHOCTH aTOMOB XMMHYECKHX 3JI€MEHTOB.
3aKOH TOCTOSHCTBAa COCTaBa BemlecTB. OTHOCHTENbHAs aTOMHAs Macca.
OtHocuTenbHas MONEKyJIIpHas Macca. MaccoBasi OISl XHMHUYECKOTO 3eMEeHTa B
COEIUHEHHH.

KoauuectBo BemecTsa. Mok, Mounsipras macca. B3aumocBs3s konuyecTsa,
Macchl W YHCIa CTPYKTYPHBIX €AMHML BeulecTBa. Pacuérsl no ¢opmynam
XUMHYECKHX COeIUHEHHUH.

Du3uyeckue U XUMUYECKHE SBJIeHHs. XUMUYeCKas Peakius U eé IPU3HAKH.
3aKOH COXpaHeHHsl MacChl BELIeCTB. XMMHYECKHE YpaBHEHHS. Knaccuduxanus
XUMHYECKUX PeaKLui (COeAMHEHHs, Pa3IOXKEHHs, 3aMELEHUs, 0OMeHa).

Xumuueckuit sIkcnepumenm:

3HAKOMCTBO ¢ XHMMYECKOH MOCY/I0M, npaBuiamMu paboTsl B 1aGOpaTopuy
npuéMaMu oOpalleHus ¢ 1abopaTopHEIM 060PYAOBaHMEM, H3YYEeHHE H OMHCAHHE
¢usnyeckux cBOHCTB 06pa3LoB HEOpPraHW4YeCKUX BeIIEeCTB, HaOII0AeHHe
dusnyeckux (IIaBIeHHe BOCKA, TasHWE IIbJa, PAaCTHPAHHUE caxapa B CTYIIKe,
KHIICHHE W KOHJEHCALMS BOJbI) U XHMHYECKHX (FOpeHHE CBEYH, NMPOKATHBAHHE
MEIHOH MPOBOJIOKH, B3aUMOJIEHCTBHE MeJjla ¢ KMCIOTOM) ABJIeHHH, HabIoIe ke 1
OMHCAHWE MPU3HAKOB NPOTEKAaHHS XMMHMYECKHX DeaKIMil (pa3ioXeHHe caxapa,
B3aUMOJICHCTBHE CEPHOH KHUCIOTBI C XJIOPUIOM Oapusi, pa3iokeHHe THAPOKCHIA
mezu (II) npu HarpeBaHuH, B3aMMO/IHCTBHE XKelle3a ¢ PaCTBOPOM COJIH Me/IH (II),
U3YHEHHE CIIOCOOOB pas/ie/ieHHsi CMeceil: C IMOMOINBI0 MAarHuTa, (pUIBTPOBAHHE,
BBIMTApHBAHKE, TUCTHILIALMSA, XpOMaTorpadus, mpoBeieHHe OYHCTKH I0BAPEHHOI
COomH, HaONIONEHHE W  ONMCAHHE  pe3yJbTaTOB  MNPOBEIEHHS  OIBITA,
HJTIOCTPUPYIOLUErO 3aKOH COXPaHEHHsl MAacChl, CO3JaHHe MoZeeill MOoJeKy.
(LIapOCTePIKHEBBIX ).

Baknedimime npecTaBHTe/IH HEOPraHHYECKHX BeleCTB

Bosnyx — cmecs rasos. Cocras Bosayxa. Kuciopoa — anemeHT u mpocToe
BemectBo. Haxoxaenue kuciopoia B mpupone, (GU3HYECKHE U XUMHYECKHE
cBofictBa (peakuuu ropenus). Oxcuasel. [Ipumenenne kucnopoma. CrocoGbl



MOJy4eHHUS KHCIOopoja B J1abopaTopuM M IPOMBILUIEHHOCTH. Kpyrosopor
KHuciopoaa B nprupoze. O30H — alloTponHas MogH(UKaLHs KHCIOPO/a.

Tennosoit s>¢pdexT xumuyeckol peakuHn, TEPMOXHMHYECKHE YpaBHEHHS,
3K30- W JHJIOTePMHUYECKHE peakuuu. TOmIMBO: yroib M MeTaH. 3arps3HeHHe
BO3/yXa, yCHJIEHHE NTapHUKOBOIO 3¢ (deKTa, pa3pylieHHe 030HOBOIO CJIOS.

Bonopon — snement u mpocroe BemecTBo. HaxokaeHwe Bomopona B
npupozne, QuU3NUECKHe M XHMHYECKHE CBOWCTBA, NPHUMEHEHHE, CIOCOObI
nosny4yeHusi. Kucnotsl u conu.

MounsipHsiii 065E€M raszoB. PacuéTsl 1o XUMHYECKUM ypaBHEHHSM.

®usnyeckue cBoMcTBa BOABI. Boaa kak  pacTBOpuTens. PacTBOpBI.
HacbllieHHBle M HEHACBHILIEHHBIE PAaCTBOPHL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas nons BellecTBa B pacTBope. XUMHYECKUE CBONWCTBA BoAbl. OCHOBAHHA.
Pone pacTBopoB B mpupoje U B KH3HH YenoBeka. KpyroBopor Bojsl B npHpoJe.
3arps3HeHue NpupoaHbIX BoA. OXpaHa U OYMCTKA MPHUPOIHBIX BOJ.

Knaccudukanus Heopranuyeckux coemuHenuit. Oxcuapl. Kinaccudukanms
OKCHZOB:  cosieoOpasyrounide  (OCHOBHBIE,  KHCJIOTHble, aMQoOTepHble) H©
HeconeoOpasyromue. HomeHknarypa okcumgoB. ®DusnueckHe M XHMHYECKHE
cBoiicTBa OKcuaoB. [TonyueHne oKcHI0B.

OcHoBanus. Knaccudukauus OCHOBaHMiA: INENOYM M HEPACTBOPHMAIE
ocHoBaHus. HomeHknaTypa ocHoBaHmil. ®u3nyYecKHe W XHMHMYECKHE CBOWHCTBa
ocHoBaHuil. [TonydyeHune ocHOBaHMH.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucinor. ®usnueckue u
XHMHYECKHE CBOMCTBAa KHCIOT. Psan aktuBHoctH MetauioB H. H. Bekerosa.
[TonyueHue KUCIIOT.

Conu. Homenknatypa conell. ®dusnyeckre U XMMHYECKHE CBOMCTBA COJEil.
[Tonydenue conei.

['eHeTHYecKas CBS3b MEX/y KJIacCaMH HEOPIraHWYECKHUX COEMHEHHH.

Xumuueckuii sxcnepumenm:

Ka4eCTBEHHOE ONpe/e/IeHHe COAepKaHHs KUCIOPOAa B BO3AyXe, MOIy4YeHHE,
cobupaHue, pacno3HaBaHHe W H3yYeHHE CBOMCTB KHCJIOpOja, HabIoeHHe
B3aHMOJICCTBHs BELIECTB C KHCJIOPOAOM M YCJIOBHS BO3HMKHOBEHUS U
NpeKpalleHHss ropeHus (rmoxapa), O3HaKOMJIeHHEe C oOpa3laMd OKCHIAOB U
ONKCAaHWe HMX CBOMCTB, MOJy4YeHHe, COOMpaHHe, paclo3HaBaHHE W H3YYEHHE
CBOKMCTB BoAoOpoja (ropeHue), BzauMojeHcTBHe Bomopoaa ¢ oxcuaom meau (II)
(BO3MOXHO HMCIIOJNB30BaHHE BHIEOMATEPHAIOB), HabIOJeHHe 0Opa3LoB BEIIECTB
KOJIMYeCTBOM | Monb, HccieaoBaHHE OCOOEHHOCTEH pacTBOPEHHS BEILUECTB C
pa3iu4yHOM PpPacTBOPMMOCTBIO, IIPHUIOTOBJIEHHE pPACTBOPOB C OINpeAeTEHHOM
MacCOBO# J0JIel pacTBOPEHHOIO BeLECTBA, B3aUMOJAEHCTBHE BOJbBI ¢ METa/lIaMU
(HaTpieM M KajbuueM) (BO3MOXKHO HCIIO/IB30BAHHE BHIEOMATEpPHUAIIOB),



HCC/IeN1I0BaHHE  00paslioB HEOPTaHWYeCKHX BEIUECTB PA3MYHBIX KIACCOB,
HabJIIOleHHe U3MEHEHHUs OKPaCKH HHMKATOPOB B pacTBOpax KHUCJOT U ILEJIO0Yeii,
u3ydeHHe B3aumoneHcTBHs okcuna meau (II) ¢ pacTBopom cepHOM KHCIOTEI
KHCJIOT C MeTallaMM, peaKlHil HeHTpaiu3alliu, TONyYeHHe HEepPacTBOPHMBIX
OCHOBaHHH, BBITECHEHHE OJHOTO MeTajia APYrMM M3 pacTBOpa COJIH, peleHue
SKCNCPUMEHTANIBHBIX 3a7a4 1o TeMe «BakHelimne Kiacchl HEOPraHHYECKHX
COEIMHEHU .

Ilepnoauyecknii 3axkon u Ilepuoanueckass cHCTEMAa XHMHYECKHX
snemenToB [I. M. MenneneeBa. Crpoenne aToMoB. XHMHYECKAasi CBS3b.
OKHC/IHTEIbHO-BOCCTAHOBHTE/IbHbBIE PeaKIHH

[lepBble monbITKM KIacCHOUKAUMM XMMHYECKHX 3JeMEHTOB. IIoHSATHE O
rpynnax CXOAHBIX 3JIEMEHTOB (LIENOYHBIE M LIENOYHO3eMEJbHbIE MeTasllbl,
rajioreHsbl, HHEpPTHBIE ra3bl). JNEMEHTEI, KOTOpble 06pa3yloT aM)OTEpHbIE OKCHIbI
¥ TUAPOKCHUIBI.

[lepuonryeckuii 3akoH. [Tepruoauueckas cucTeMa XMMHYECKHMX 31EMEHTOB .
. Menneneera.  Koporkonepuongnass u JUIMHHONIEpHOAHAst  (OpMbI
Ilepuopuyeckoii cucremMbl XumMuueckux snemenToB JI. Y. Menneneesa. [lepuons
W rpynnbl. @HU3UYECKHH CMBICT TMOPAAKOBOrO HOMepa, HOMEpOB MepHOia M
rPYIIIBI 3IEMEHTa.

Crpoenue aromoB. CoctaB aToMHbIX sijiep. M30TONEL. DneKTPOHSL. Crpoenne
3JIEKTPOHHBIX ~ 000/104€K aToMOB nepBbiX 20 XUMHYECKHX 3JI€MEHTOB
ITepnonmyeckoii cucremsr JI. M. MenneneeBa. XapaKTepHCTHKA XMMHYECKOTO
3JIEMEHTA 10 ero nojoxeHuro B [lepuonnyveckoii cucreme /1. U. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHs paJdyca aTOMOB XHMHYECKHX 3IeMEHTOB,
METAJIMYECKHUX U HEMETAUINYECKHX CBOMCTB 110 TPYIIaM M MepUoiaM.

3nauenue [lepuoandeckoro 3akoHa u ITepHOAHYECKOH CHCTEMBI XHMHYECKHX
SJICMCHTOB IS pa3sBUTHA HayKu M npakTtukd. JI. M. MenneneeB — y4éHslii u
rpak JaHHH.

Xumuveckas cBa3b. KoaneHtHas (monspHas wu HENO/IsIpHas) CBA3b.
DJeKTPOOTPUIIATEIBHOCTh XMMHUYECKHX /IeMeHTOB. MIOHHAs CBSA3b.

Crenenp  okucineHus.  OKHMCIMTENbHO--BOCCTAHOBHUTENBHBIE peaxkuuu.
IIpouecchl okucneHus ¥ BocctaHoBIeHHs. OKHCIUTENH M BOCCTAHOBUTE!IH.

Xumuueckuit IKcnepumenm:

H3ydyeHHe oOpa3lOB BEIIECTB METAIIOB M HEMETAJZIOB, B3auMOJEHCTBHE
FHIpOKCHIA LHMHKA C pacTBOPAMH KHCIOT M ILENOYel, NpOBEJEHHE OIbITOB,
WIUTIOCTPUPYIOIIMX  TPUMEphl  OKUCIIUTENbHO-BOCCTAHOBUTE/IBHBIX  peaKiuii
(ropeHue, peaKLHy pasioKeHHUs, COeTHHEHH).

Mesicnpeomemnsie censzu



Peanusanms MexXnpeaIMeTHBIX CBsized NpHU HM3Yy4eHHMM XHMHH B 8 Kjacce
OCYLIECTBJIIETCA 4Yepe3 HCMOJb30BaHHE KaK OOIIMX eCTeCTBeHHO--Hay4HBIX
MIOHSATHH, TaK ¥ MOHATHH, SBJIAIOLIMXCS CUCTEMHBIMHU Ul OTAENIBHBIX IPEIMETOB
€CTECTBEHHO--HAy4YHOT'0 LIHKJIA.

Obmiue ecTecTBEeHHO--HAY4YHbIe MIOHATUS: HAYYHBIM (aKT, rumoresa, Teopwus,
3aKOH, aHajlu3, CHHTE3, KiIacCHpUKalMi, [EePHOAUYHOCTh, Ha0JI0IeHHE,
9KCIIEPUMEHT, MOJIEJIUPOBaHUE, U3MEPEHHUE, MOJIeNb, SBICHHE.

Qusuka: MarepHs, aTOM, O3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIH],
M30TOIbI, PaJHOAKTHBHOCTb, MOJIEKYJa, JIEKTPUYECKUN 3aps, BElIeCTBO, Telo,
00BEM, arperaTHOe COCTOSIHME BEINEeCTBa, ras, (GpU3HMYeCKUe BETHYHHBI, €IHHHIIBI
M3MEPEHHs], KOCMOC, TUIaHeThl, 3B€3/1b1, ConHLe.

buonorus: porocunTes, apixanue, 6uochepa.

['eorpadus: armocdepa, ruapochepa, MuHepanbl, TOpHbIE TOPOIE,
[10JIe3HBIE UCKOIIaeMble, TOILUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo H XUMHYeCKasl peaKuus

[Tepronuueckuii 3akoH. [lepuoanueckas cucteMa XHUMHUYECKHUX dJ1eMeHTOB /.
H. Menneneesa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHWH CBOWCTB
XHMHYECKHUX 3JIEMEHTOB II€pBbIX TpEX MEpHUOJOB, KalHs, KaJIbLHUA M HX
COEIMHEHMH B COOTBETCTBMU C II0JIOXKEHHeM 3yeMeHTOB B [lepuoauueckoi
CHUCTEME U CTPOSHHUEM UX aTOMOB.

Crtpoenue BemiecTBa: BHJIbl XHMHYECKOH CBS3U. THIBl KPUCTAUTHYECKHX
pelETOK, 3aBUCUMOCTb CBOMCTB BeLLECTBAa OT THMAa KPUCTAJUIMYECKON PelETKH U
BHJIa XUMHUYECKOH CBS3H.

Knaccupukanms U HOMEHK/IATypa HEOPraHHYeCKMX BEIIeCTB. XHMHYECKHE
CBOMCTBAa BEIUECTB, OTHOCSIIMXCA K pa3IM4YHBIM KJaccaM HEOpPraHHYeCKHX
COeIMHEHUH, FeHeTHYeCKas CBA3b HEOPraHHYeCKUX BEIIeCTB.

Knaccudpukauus XuMU4ecKUX peakLuii o pa3IudHbIM MTPU3HAKaM (110 YHCITy
H COCTaBy Y4YacTBYIOIIMX B peaKLHH BeILeCTB, IO TerjaoBoMy 3¢dexTy, o
M3MEHEHHUIO CTeleHeH OKMCIEHUs XMMHYECKHX JJIEMEHTOB, [0 00paTUMOCTH, IO
YYaCTHIO KaTalu3aTropa). JK30- U 3HIOTEPMHUYECKHE PEeaKIMH, TEPMOXHMHYECKHE
ypaBHEHHS.

[lonstue o ckopocTH Xumuueckoil peakuuu. [loHsaTue o0 oOpaTuMbIX H
HEOoOpaTUMBIX XMMHYECKHX peakuusiX. [IoHATHE O rOMOreHHBIX M IeTepOreHHBIX
peakuusx. [Tonsarue o karanuse. [lonsiTne 0 xumMu4yeckoMm paBHOBecHH. DaKkTOpBHI,
BIMSIOIIHE HA CKOPOCTh XHUMHUYECKOW peakiHH M IMOJIOKEeHHEe XHMHYeCKOro
paBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peaKLUWH, DJJeKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOW  peaKLMH. CocraBneHue  ypaBHEHHUMH



OKHCJIUTEIbHO--BOCCTAHOBUTEJIBHBIX peaKUMid ¢ HMCIOJB30BaHMEM METOJa
3JIEKTPOHHOrO OanaHca.

Teopwst 271€KTPOTUTHYECKOM TUCCOLHMALMU. DIEKTPOIUTHI M HEJIEKTPOJIHUTHI.
Karnonsl, aHMOHBI. MeXaHH3M AUCCOLMALIMM BELIECTB C Pas3Iu4YHBIMH BHJIaMH
XxuMHuueckoi cBasu. Crenens auccouuanyu. CHIbHbBIE U cl1abble JIEKTPOJIUTHI.

Peakuyu noHHOro o6MeHa. YCJIoBUS NIPOTEKAHUS peaKluii HOHHOro oOMeHa,
MONHBIE M COKpAaIIEHHBIE HOHHBIe ypaBHeHHMs peakuui. CBoiicTBa KHCIIOT,
OCHOBaHMM M COJel B CBeTe TMpPEACTaBlIeHHH 00 3JIEeKTPOIHUTHYECKOH
nuccounanui. KayecTBeHHbIe peakliMy Ha HOHBL. [ToHsITHE O rHApOIH3e COJIEH.

Xumuueckuii skcnepumenm:

O3HAKOMJICHHE C MOJENSMH KPHCTAUIMYECKUX PEIIETOK HEOPraHuYeCKHX
BEILIECTB — METAVIOB M HeMeTauloB (rpagura M anmasa), CIOXKHBIX BEIIECTB
(x70pHaa HATpHUs), UCCIEIOBaHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peakiuu
OT BO3JAEHCTBHS pa3IU4YHBIX (AKTOPOB, MCCIIEJOBAHHE 3JIEKTPONPOBOAHOCTH
pacTBOPOB BeLIECTB, Ipolecca AUCCOLMAIMM KHCJIOT, IIeoYed | CoJel
(BO3MOXXHO  HCIIOJNB30BaHWE BHIEO MaTepuasoB), IMPOBEJECHHE  OIBITOB,
WITIOCTPUPYIOIIMX ~ MPU3HAKM  MpOTeKaHWs  peakuud HOHHOro obOMeHa
(obpazoBaHMe ocanka, BbIJeJeHHe rasa, oOpa3oBaHHE BOJbI), OIIBITOB,
WUTIOCTPUPYIOIIMX  NPUMEpPbl  OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX  peaKIMi
(ropeHHe, peakUUH pa3ioKeHHs, COeJMHEHHs), pacrio3HaBaHWEe HEOPraHWYeCKHX
BEIIECTB C [OMOLIbIO KAYeCTBEHHbIX peakUud Ha HOHBI, pEIICHHE
3KCIIEpUMEHTAJIbHbIX 3a/1a4.

HemeTa/uiibl H HX COeIHHEHHS

O6mas xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHble CTerneHd okucieHus. CTpoeHHe M (U3MYECKHEe CBOMCTBA IMPOCTHIX
BEIIECTB — TaJIoreHOB. XHMHYECKHE CBOWCTBA Ha MpuUMeEpe  XJopa
(B3aMMOJEMCTBHE C MeTaUlaMH, HeMeTa/llaMH, weno4aMu). XJI0pOBOAOPOA.
ConsiHass KHCNOTa, XMMHYECKHE CBOWCTBa, MOJy4YeHHe, NpuMeHeHue. JlelcTBue
XJIopa ¥ XJIOpPOBOJAOpPOJA Ha OpraHuM3M 4YeloBeKa. BaxkHeHiuHve XJIOpHABI H HX
HAXOX/IEHUE B IPHPOJIE.

O6mas xapaktepuctHka 31neMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble CTerneHH okuciaeHus. CTpoeHue M (QHU3MUECKHE CBOWCTBA
NPOCTBIX BEILECTB — KUCJIOPOJAa U cepbl. AJIOTPONHbIE MOAU(UKALIMK KUCIOPOAA
U cepbl. XUMHYecKHe cBoiicTBa cepsl. CepoBomopon, CTpoeHHE, (PHU3HYECKHE U
XMMHYEeCKUe CcBOMCTBAa. OKCHIBI Cepbl KaK IPEJCTaBUTEIH KHCIIOTHBIX OKCHJIOB.
Cepnas kucmora, (Qu3n4YeckHe W XHMHYeCKHe CBoicTBa (obuMe Kak
Npe/CTaBUTENs Kjacca KUCIOT M crneuupuueckue). XUMHYECKHE PpeakiHy,
JeXallie B OCHOBE IPOMBILUIEHHOrO crocoda MOMyYeHHs! CEpHOHM KHCJIOTHI.
[Tpumenenue cepHoit kucnoTsl. Cou CepHOM KHCIOTHI, KaYeCTBEHHAs peakius Ha



cynpdar-noH. Haxoxzaenue cepbl W €€ COeIMHEHWH B mpupoje. XHMHYECKoe
3arpA3HEHHE OKpYIXKalollel Cpelbl COeJNMHEHHSAMM Cepbl (KHCIOTHBIE MIOXIH,
3arpsA3HEHHE BO3AyXa U BOJIOEMOB), CIOCOOHI €ro NMpeI0TBPaILeHHS.

OGuas XapakTepucThka d1eMeHToB VA-rpynmnsl. OCOOEHHOCTH CTPOEHHMS
aTOMOB, XapaKTepHbIE CTENIEHH OKHCIEeHHsS. A30T, paclpoCTpaHeHHE B NPHPOE,
dbusMUecKre U XUMUYECKHe cBolicTBa. Kpyrosopor asora B mpupoae. AMMHAK, €ro
(bu3MYecKUe M XUMHUYECKHE CBONCTBA, NoTyYeHHe U npuMeHenue. Conyu aMMOHHS,
uX QHU3MYECKUE U XMMHYECKHe CBONCTBA, MpuMeHeHue. KayecTBeHHas peakuus Ha
HOHBl aMMOHMs. A30THas KHCIOTa, e€ MoJy4yeHue, PU3HYECKHe W XMMHYeCcKue
cBoiicTBa (oOIIMe Kak TNpeJACTaBUTENs Kiacca KUCIOT H crieuupUIecKue).
Wcnons30BaHWE HUTPATOB M COJNICH aMMOHHSL B Ka4yeCTBE MHHEpPAIbHBIX
ynoGpenuii. XuMudeckoe 3arpa3HeHue OKpyKarollei cpelibl CoeIMHEHUAMMU a30Ta
(KMCITOTHBIE JOXIH, 3arps3HEHHe BO3Ayxa, MO4YBEI M BomoéMoB). Docdop,
a/IoTponHble Moaudukaumu ¢Gocdopa, GuMUeCKHe W XMMHYECKHE CBOKCTBA.
Oxcun docdopa (V) u pochopHas kucnoTa, Gu3nyecKue U XMMUYECKHe CBOHCTBA,
nonydenue. Mcnonssosanue GpochaTos B KaueCTBE MHHEPAIBHBIX yA00PEHHUH.

O6mas xapaktepuctika s31eMeHToB IVA-rpynmnel. OCOOEHHOCTH CTPOCHHMS
aTOMOB,  XapaKTepHble  CTeNeHH  OKMCJIeHHs.  YTIJepoA,  aIOTPONHbIE
MoAM(HUKALMK, pACIpOCTpaHeHHe B MpHpoJe, (uU3MYeCKHe W XHMHYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaepozna B npupoze. OKCHABI yriepoja, ux
usnyeckne W XHMHYECKHE CBOKMCTBA, /CHCTBHE HA JKMBBIE OpraHHU3MBI,
NoJy4eHHe M NPUMEHeHHe. DKONOTHYeCKHe MpoOjeMbl, CBS3aHHBIE C OKCHIOM
yrnepona (IV), rumore3a TI100albHOTO TMOTEIUICHHs K/IMMara, IapHUKOBBIA
sddexT. YronpHas KUCIOTA U €€ CONH, X PU3MYECKHe U XUMHYECKHe CBOKCTBA,
monydeHue W OpuMeHeHHe. KadecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIUICHHOCTH M CEJIBCKOM
XO35HCTBE.

[lepBoHaYanbHble MOHATUSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCMHEHHUAX
yriepona (MeTaH, 3TaH, STUIIEH, aleTHIICH, STaHOJ, IIIHIEPHH, YKCYCHas KUCIIOTa).
[Ipupo/HBlE HMCTOYHMKH YIJIEBOAOPOJOB (Yronb, NpPHPOAHbIA ra3, HedTh),
MPOAYKTHl MX mNepepaboTku (OeH3uH), UX pojib B OBITY M IPOMBIIUICHHOCTH.
[TousiTHe 0 GHOMOrMYECKH BaXKHBIX BELlECTBAaX: XKHUpax, Oenkax, yrieBojax — 1 Hx
polM B OKH3HH 4YejoBeKa. MarepuanbHOe €IMHCTBO OPraHHYeCKMX H
HEOpraHM4YeCKUX COeIUHEHUH.

Kpemuuii, ero ¢usuyeckue M XHMHYECKHEe CBOWCTBA, IOJNYYeHHE U
npuMenenne. CoenuHeHHs KpemHus B npupoje. OGmmue npejcrasieHus 00
okcusie kpeMmuus (IV) u kpemHueBor kuciore. CHIMKAThl, KX MCIO/IB30BAHUE B
OBITY, B NMPOMBILLIEHHOCTH. BakHeHiMe CTpouTe/IbHbIE MaTepHabl: KepaMHKa,



CTEKJIO, LIeMeHT, OeToH, xene300eroH. [Ipobnembl Ge30MacHOro HCIOIb30BAHMS
CTPOMTENIBHBIX MaTepHAJIOB B IOBCEIHEBHOMN KHU3HH.

Xumuueckui IKCnepumenm:

u3yyeHue obpas3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJIIHOW KHCIIOTHI,
MPOBEICHUE KaYeCTBEHHBIX PEaKLMi Ha XJOPHUA-MOHBI M HAOIIOZeHUE NPHU3HAKOB
MX TPOTEKaHHUs, ONBITHI, OTpaxarouMe (U3NYecKHe M XMMHUYECKHe CBOWCTBa
raJloreHOB M HMX COeIMHEHHWH (BO3MOXKHO HCIOJIb30BaHHE BHIACOMATEpPHAJIOB),
O3HaKOMJIeHHe ¢ o0pa3uaMu XJIOpUIOB (TaJOreHHIOB), O3HAKOMIIEHHE C
obpasuaMu ceppl M €€  COeIMHEHUAMH (BO3MOXHO  HCIIOJNB30BaHHE
BUJIEOMATEepHAJIOB), HaOMIOZEHHEe nporecca o0yrIMBaHUsA caxapa IoJ AeHCTBHEM
KOHLUEHTPUPOBAHHONH CEpHOM  KHCIOTHI, M3y4YeHHEe XHUMHYECKUX CBOMHCTB
pa3baBIeHHOH CepHOM KHCIIOTHI, IPOBEeHHE KaueCTBEHHOH peakLuH Ha cybdart-
MOH U HaOmMoJleHHe TNpH3HaKa e€ NMpPOTEeKaHUs, O3HAKOMIIeHHEe C (U3UYECKUMH
cBOMCTBaMHM a3ora, (Gochopa M HX COEAMHEHHH (BO3MOXHO HCIIOIB30BaHHE
BHJleOMaTepuasioB), oOpa3naMu a30THBIX U (GOCHOpHBIX yAO0OpeHHUH, Noay4eHue,
cobupaHue, pacrno3HaBaHHME M H3y4YeHHE CBOMCTB aMMMaka, IpOBEJEHHE
Ka4yeCTBEHHBIX peaKlHi Ha HOH aMMOHHS U ¢GocdaT-uOH U HU3ydYeHHe NMPH3HAKOB
UX MPOTEKaHHUsl, B3aUMOJEHCTBHE KOHLIEHTPUPOBAHHON a30THON KHUCJIOTHI C MEJIbIO
(BO3BMOXKHO  HCIOJB30BaHME  BHAEOMATEpUAlIOB),  H3y4YeHHE  Mojellel
KPHCTAJUTMYECKUX pelEToK anMmasa, rpadura, QymiepeHa, O3HaAKOMIIEHHE C
MPOLIECCOM aACOpPOLMM PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MpOTHUBOrasa, MnojyuyeHue, coOMpaHue, pacrio3HaBaHHE M U3y4YeHHe
CBOWCTB YTIJICKHCIIOTO ras3a, IIpOBeJIeHHEe KayeCTBEHHBIX peakUuil Ha KapOoHAT u
CHJIMKAaT-HOHBl M HW3yuYeHHe TMPHU3HAKOB MX [POTEKaHHUs, O3HAKOMJIEHHE C
MPOAYKIMEH CHUIMKATHOH MPOMBIILUIEHHOCTH, pEeIleHHe JKCIePUMEHTaJIbHBIX
3a1a4 1o TeMe «BaxkHelue HeMeTaluIbl ¥ UX COSIUHEHHS.

MeTtaJibl H HX COeJHHEHHUS

OOmas xapakTepHCTHKa XUMHUYECKHUX EMEHTOB — METAJJIOB HA OCHOBaHUHU
ux nonoxenus B [lepuoauueckoit cucremMe Xxumuyeckux snementroB JI. W.
MenneneeBa U crpoeHusi atoMoB. CTpoeHue MeTtannoB. Mertauinyeckas CBs3b H
METaJJIMYecKass  KpHCTAIMYecKas  pemérka.  DJIEeKTPOXHMHYECKHH  psan
HanpspKeHU MetayioB. OU3MUYeCKUe U XMMUYECKHe CBOMcTBa MeTauioB. O6mue
croco0bl Moxy4eHus MeTauioB. [loHATHE O KOpPpPO3MM METasIoB, OCHOBHBIE
crocoObl 3alUTEl WX OT Koppo3ud. CriaBbl (CTanb, 4YyryH, AIOPaTIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBILLIEHHOCTH.

IIlenounbie MeTa/ulbl: nosoxkeHue B [leproauueckoil cucreMe XUMHYECKUX
anemeHToB JI. . MeHnaeneeBa, cTpoeHHe UX aTOMOB, HaXOXJAEHUE B IPUPOJE.
du3nuecKkue ¥ XMMUYECKHe CBOMCTBA (Ha mpuMmepe HaTpus U Kamus). OKcUabl U



THAPOKCHIIBI HAaTpus M Kaiusa. lIpumeHeHMe IIEOYHBIX METANIOB M X
COCIMHEHUH.

[IlenoyHo3eMeNbHBIE META/IBl MarHWd M KaJdbLMH: II0JIOKEHHE B
ITepnomnyeckoit cucreme xummuyeckux snementos [l M. Menaeneesa, ctpoenue
MX aTOMOB, HaXO0XJIeHHe B npupoje. Pu3nyecKue 1 XUMHYECKHUE CBOMCTBA MarHus
U Kaneuus. Baxnelnne coequHeHus Kanbuusi (OKCHA, THAPOKCHI, COJIH).
JK€cTKOCTh BOABI U CIIOCOOBI €€ YCTpaHEHHS.

ANIOMUHHUHA: o10)kKeHHe B [TeprHoanyeckoil cHCTeMe XUMHYECKHUX JIEMEHTOB
I. U. MenzeneeBa, ctpoeHHe atoma, HaxoxaeHue B mpupone. Dusuueckue u
XHMHYECKHE CBOMCTBA allOMUHMA. AMPOTEpHbIe CBOMCTBA OKCHIA M I'MAPOKCHIA
AITFOMUHUSA.

XKenezo: nonoxenue B [lepuoauueckoii cucteMe XMMHYECKUX 3J1eMEHTOB /.
W. MenneneeBa, cTpoeHHe aToMa, HaXOXKIeHHe B mpupone. DHU3UUECKHE U
XHMHYECKHe CBONCTBA xkene3a. OKcuabl, ruApoKCcH bl M coiiu xeltesa (II) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJTyYEHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE C oOpasuaMi MeTaJUIOB M CIUIABOB, HMX (DH3HYECKUMH
CBOMCTBAMM, M3Yy4YEHHUE  pPE3yJbTAaTOB KOPPO3HMH  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHHE BUIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMONEHCTBHS OKCHJA
KaJbllUs W HATpUsi C BOJOH (BO3MOXXHO MCIIOJB30BaHHE BUIEOMATEPHAJIOB),
HCCIIeJOBaHHE CBOMCTB KECTKOW BOBI, MPOLECCAa NOPEHUs jKejle3a B KHUCIOpOJIe
(BO3MOXKHO  HCIIOJIb30BAaHHE  BHIEOMATEPHAIOB), MPH3HAKOB  IMPOTEKAHMS
KayeCTBEHHBIX peaKlMil Ha WOHbBI: MarHus, KajJbLUs, aJIOMHHHS, LIMHKA, XKeje3a
(IT) u xene3a (III), mexu (II), HaGmoeHHe U OMHCAHHE MPOLIECCOB OKPALIMBAHMUS
IUIaMEHH WOHAMH HATpHs, Kajluid M KaJblUusad (BO3MOXHO HCIIOJIb30BaHHE
BH/IEOMATEPHAJIOB), MCCIIE0BaHHE aM(pOTEPHBIX CBOWCTB I'MAPOKCHAA ATIOMUHUS
¥ T’HIPOKCHA UMHKA, pELICHHE IKCIIEpUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxHeinme
METaJIbl U UX COeAUHEHHU».

XHMHS H OKpYZKaOIas cpeaa

BemecrBa u maTepuansl B IOBCEJIHEBHOM JH3HM 4ejioBeka. be3omacHoe
HCIIOJIb30BaHHE BELIECTB M XMMHYECKHX peakuui B ObiTy. IlepBas momous npu
XMMHYECKHX 0XKOrax ¥ OTpaBJIEHUSAX.

X¥MHYeCKoe 3arps3HeHHEe OKpy)Karouled cpensl (MpenenbHas AOMyCTHMAs
KOHLIeHTpauus BewecTs, Aajnee — [1/IK). Ponp xumuu B pelieHHH 3KOJOrHYECKUX
npodiiemM.

Xumuueckuit IKcnepumenm:

M3y4yeHHe 00pa3loB MaTepHaloB (CTEKJIO, CILIaBbl METAUIOB, MOJMMEpPHBIE
MaTepuabl).

Mesxcnpeomemmusie ceazu



Peanusauus MeXnpeaMeTHBIX CBs3ell NpH M3y4eHHH XMMHH B 9 Kiacce
OCYIIECTBISAECTC 4epe3 HCMOIb30BaHWE KaK OOMIMX eCTeCTBEHHO-HAYYHBIX
MOHSATHH, TaK M MOHSTHH, SBISIOMWMXCA CHCTEMHBIMH JUIS OT/EJBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOTr0 LUKJIA.

OOmme ecTecTBEHHO-HayuHble MOHATHS: HAyYHBIH (AKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHalM3, CHHTe3, KiIacCHHUKaUMs, MEepPHOAUYHOCTh, HaOIIOeHH e,
SKCNICPHMEHT, MOJENHPOBaHHE, H3MEpEeHHe, MOJeNb, SBIECHHE, IapHHKOBBIA
3 deKT, TEXHONOTrUsl, MaTEPHAJTBL.

QusyKa: MaTepus, aToOM, ONEKTPOH, NPOTOH, HEHTPOH, HOH, HYyKIHA,
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYJa, JNEKTPHYECKHH 3apsill, MPOBOJHUKH,
NOTYNPOBOHUKH, IHIJIEKTPHKH, (OTO3IEMEHT, BEIIECTBO, TeN0, O0OBEM,
arperaTHoe COCTOsHHE BEIEeCTBa, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAITHYECKAs
peli€TKa, CIUIaBbl, (U3MYECKHEe BETHYHHbI, €AWHULBI U3MEPEHHS, KOCMHYECKOE
POCTPAHCTBO, IUIaHeTsl, 3B€311b1, ColHILe.

buonorus: dorocunres, nvixanue, Guocdepa, 3KoCHCTeMa, MHHEpAIbHBIE
yA0OpeHHsl, MUKPO3JIeMEHTbI, MAKPO3JIEMEHThI, [TUTATe/IbHBIE BEIIECTBA.

['eorpadus: armocdepa, runpocdepa, MuHepansl, TrOpHEIE MOpPOJBI,
MoJIe3HbIe UCKOMaeMble, TOMINBO, BOAHbIE PECYPCHL.



NJAHUPYEMBIE PE3YJBTATBI OCBOEHHS IPOIPAMMBI 110
XUMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS

JINYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE pe3yNbTaThl OCBOEHHMS MPOTPaMMBI OCHOBHOIO — OOIIero
06pa3oBaHus JOCTHTAlOTCS B X0Je OOydeHHs XMMHMM B EIMHCTBE y4eOHOH M
BOCIIUTATENBHOM JEATEIBHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCHHCKUMH
COLIMOKYJBTYPHBIMH M JIyXOBHO-HPaBCTBEHHBIMH LEHHOCTAMH, MPHHATBIMH B
oOLIecTBE TNpPAaBUIAMH M HOPMAaMH IOBEJEHHMS M CIIOCOOCTBYIOT IIpoLeccam
CaMOIO3HAHHS, CAMOPA3BUTHS 1 COLMATIN3ALMH O0yYatOLIUXCH.

JIMYHOCTHBlE  Pe3yJNbTaThl  OTP@XaloT  TOTOBHOCTH  OOy4YaroLIHXCs
DYKOBOJICTBOBaThCS ~CHCTEMOM IIO3MTHBHBIX LEHHOCTHBIX ~OpHEHTAlMA H
paclIMpeHHe OMBITA AeATEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B JaCTH:

1) naTpHOTHYECKOI0 BOCIIHTAHHS:

[IEHHOCTHOIO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
¥ HAydHOMY HACJE[MI0, [OHMMaHMs 3HA4YEHHS XHMHYECKOH HAayKW B HKU3HH
COBPEMEHHOTO 0OUIECTBa, COCOOHOCTH BIAETh A0CTOBEPHON MHGOpMALHUEr o
MepeoBbIX JOCTHXKEHMSAX M OTKPBITHSX MHPOBOH M OTEYECTBEHHOH XHMMHH,
3aMHTEPeCOBAHHOCTH B HAyYHBIX 3HAHHAX 00 yCTPOCTBE MUpa H OOIIECTBa;

2) rpakaaHCKOro BOCIIHTAHHUS:

Mpe/ICTaBlIeHHss O COLMAIbHBIX HOpMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOILIEHHH B KOJUIEKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO
MONe3HOM,  y4eOHO-HUCCeIoBaTeNbCKOM, TBOPYECKOH M JpPYrMX — BHJAX
NIeSTebHOCTH, FOTOBHOCTH K pasHOOOpa3HOW COBMECTHOW [AeATEIbHOCTH IpH
BBINOJIHEHMH Yy4eOHbBIX, IO3HABATE/NbHBIX 3a/1ay, BBINOJHEHHH XHMHYECKHX
3KCTEPHMEHTOB, CO3/1aHUH y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHHUMAaHHUIO
M B3aUMOIOMOIIM B Tpoliecce O3TOM YueOHOW MesATeIbHOCTH, TIOTOBHOCTH
OlLICHWBATh CBO& TIOBEJCHME M T[IOCTYIIKM CBOMX TOBAapHIleH C TO3MLHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHS ITOCIIeICTBHH MOCTYIKOB;

3) HEHHOCTH HAYYHOIO NMO3HAHHUS:

MHpPOBO33peHYECKHe MPEICTABNECHHs O BElIeCTBE W XUMHYECKOH peakiw,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Da3BHTHs HAayKd M COCTaBIAIOLIME
OCHOBY JUISl TIOHHUMa@HMs CYIIHOCTH HAay4HOH KapTHHBI MHUpPa, NPEICTABICHU 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Ppa3BUTHs INPHUPOABI, B3aMMOCBA3AX 4YEJIOBEKa C
NPHPOIHON CPeJIoil, O POIM XMMHH B IO3HAHUU ITHX 3aKOHOMEPHOCTEH;

[o3HaBaTebHbIe MOTHBbI, HalpaBjIeHHbIE HA MOJy4YeHHE HOBBIX 3HAHHH IO
XUMHH, HEOOXomuMble s OObACHEHUs HaOIIOJaeMBbIX IPOLECCOB H SBICHHH,
MO3HABATENIbHON, MHOOPMALMOHHOH M YMTATE/NbCKOW KYJIBTYpBI, B TOM 4YHCIE
HABBIKOB CAMOCTOSITENBHON paboThl ¢ Y4eOHBIMH TEKCTaMM, CIPaBOYHOH



JIMTEpaTypol, AOCTYNHBIMH TEXHHYECKMMH CpEICTBAMH WH(OPMALMOHHBIX
TEXHOJIOTHIA;

MHTEpeC K OOYYeHHIO W TIO3HAHHMIO, JIHOOO3HATENBHOCTh, TOTOBHOCTH H
COCOGHOCTP K €aMoOOpa30BaHMIO, MPOEKTHOH W MCCJIEN0BaTe/IbCKOH
NIeSTENEHOCTH, K OCO3HAHHOMY BBIGOpPY HAIPaBI€HHOCTH M YPOBHs OOy4eHHs B
IaJIbHEHILIEM;

4) popMHpOBaHHUS KYJAbTYPbI 310POBbS:

OCO3HAHME LEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY
3/I0pPOBBIO, YCTAHOBKM HA 3/10pPOBBIH 00pa3 XKH3HHM, OCO3HAHWE MOCIEACTBHH M
HENPUATHE BPEIHBIX NPUBbIYEK (YIOTPEOICHUs alTKOro/s, HAPKOTUKOB, KYPEHHUS),
HeOGXOAMMOCTH COOMIONIeHHUsT TNpaBWi 0e30MacHOCTH NpH  oOpallieHun ¢
XMMHYECKMMH BellleCTBaMH B OBITY U pealbHOM XKH3HH;

5) TpyAOBOro BOCIHTAHUSA:

MHTEpeC K NPaKTHYEeCKOMY U3y4eHHIO NpopeccHii ¥ Tpy/a pasiu4HOro poja,
yBaXeHME K TPyAy M pe3yjbTaraM TpYyJOBOH IeATeNbHOCTH, B TOM HYHCIE Ha
OCHOBE TpPMMEHEHHS TNpPEJMETHBIX 3HAHMH O XHMMM, OCO3HAHHBIH BBIGOP
MHIMBHIYaJlbHON TPAeKTOPUH MPOJOKeHHs 00pa3oBaHus ¢ y4ETOM JIMYHOCTHBIX
MHTEPECOB M CMOCOGHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPeOHOCTEH,
yCIIeIHO# MPO(eCCHOHANBHOM AESTENbHOCTH ¥ Pa3BUTHS HEOOXOMMMBIX YMEHHH,
rOTOBHOCTH aJJaliTHPOBATHCS B MPOPECCHOHATIBHOM Cpejie;

6) 3K0JIOrHYeCKOro BOCIHTAHMS:

IKOJIOTMYECKH IieJiecoo0pa3Hoe OTHOLIEHHWE K MPHPOAE KaKk HCTOYHHKY
YKU3HU Ha 3emiie, OCHOBE €€ CyLIecTBOBaHHS, IOHMMaHHe LEHHOCTH 3/10pPOBOT0 H
Ge3omacHOro of6pasa KM3HM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
DU3MUECKOMY M TICHXHYECKOMY 3J0POBBIO, OCO3HAHWE LEHHOCTH COOMONCHMS
npasus 6€30MaCHOrO MOBE/IeHHs NP paboTe ¢ BeLeCTBaMH, a TAKXKE B CHTyallHsX,
YIPOKAIOIIUX 30POBBIO M JKU3HHU JIFOJEH;

COcOGHOCTH NPUMEHSTH 3HAHHsA, MOJyYyaeMble MPH U3YyYCHHUH XHMHH, AN
pelleH s 3a/1ay, CBSI3aHHBIX C OKPYXKalolled MpUpOaHOH cpeno, Uis MOBBILIECHUS
YPOBHSI  3KOJIOTHYECKOW  KyJBTYpbl, ~OCO3HAaHMs [JIOOAlbHOTO  XapakTepa
3KOJIOTHYECKHUX MpolsieM M MyTed WX pelleHHs MOCPEICTBOM METONOB XHMHH,
3KOJIOrMYECKOr0 MBIILIEHHS, YMEHHsl PyKOBOJCTBOBATbCS MM B IO3HABATEJIbHOM,
KOMMYHHKATUBHOW U COLIMAIbHOM MPaKTHKeE.

METANPEIMETHBIE PE3YJIbTATbI

B cocraBe MeTanpeIMETHBIX pPe3yJIbTaTOB BBIIENAIOT 3HAYMMBbIE JUIA
(GOPMHPOBaHMS MHpPOBO33peHHs OOlLIeHay4YHble IMOHATHSA (3aKOH, TEOpHs,
NPHHIAI, THIOTe3a, GaKT, CHCTEMa, MPOLECC, SKCIEPUMEHT U JPYroe.), KOTOpbie
HCTIONB3YIOTCS B €CTECTBEHHO-HAy4HBIX y4eOHBIX MpeaMeTaX M IMO3BOJIAIOT Ha
OCHOBE 3HAHMI W3 3THUX MpeaMeToB (GOPMHPOBATH MpENCTABIEHHE O LETOCTHOMH



Hay4HOH KapTHHE MMpa, M YHHBepCaJbHble y4eOHbIe IeHCTBHSA (II03HABATENbHBIE,
KOMMYHHKAaTHBHBIC, DEry/IsATHBHbIE), KOTOpble obecreyuBaloT (HOpPMHpOBaHHE
FOTOBHOCTH K CaMOCTOSTEJIbHOMY IUIAHMPOBAHHMIO H OCYLIECTBIECHHIO Y4eOGHOI
NeSTeTbHOCTH.

[To3naBaTenbHbIe yHHBEPCAIbHbIE y4eGHbIe AeHCTBHS

basoBbie Joruueckune aeiicTeus:

YMEHHSI HCIOJb30BaTh MNPUEMBI JIOTHYECKOTO MBILUIEHUS TPH OCBOEHMH
3HAHMH: PAaCKPBIBATh CMBIC XMMHMYECKHMX NOHSATHI (BBLIENSTh MX XapaKTepHble
NPU3HAKH, yCTAaHABJIMBaTh B3aUMOCBS3b C APYTMMH IOHSTHSAMHM), MCIIOJIH30BATh
TMOHSATHS JUIst OOBACHEHHS OTAENBHBIX (AaKTOB U SIBICHHUH, BEIOUPATh OCHOBAHMUS K
KPUTEPHH JUIS KIACCHQUKALMA XMMHYECKMX BEINECTB M XMMHYECKHX PeaKIHii,
YCTaHaBIMBaTh NPHYHMHHO-CICACTBEHHbIE CBA3M MEXIY OOBEKTaMH H3y4YeHHs,
CTPOHTH JIOTHYECKHEe PACCyKAeHHs (MHAYKTHBHBIE, JeyKTHBHbIE, 110 aHAJIOTHH),
JieN1aTh BBIBOJIBI U 3aKITIOYEHHUS;

YMEHHE TNpPUMEHSATh B INpoOLECCe IO03HAHWS MOHATHS (NpeaMeTHbIE |
MeTaNpe/IMeTHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MCTIONB3yeMble B XHMHUH,
NMpeodpa3oBbIBATH WIMPOKO NPUMEHsIEMbIE B XHUMHH MOJEbHbIE MPeICTABICHHS —
XMMHYECKHH 3HAaK (CHMBON J]IeMEHTa), XUMH4YecKas (opMyTa M ypaBHEHHe
XMMHYECKOH peaKLuy — MPH PELIeHUH y4eOGHO-M03HABATENbHBIX 33/1a4, C YYETOM
3THX MOJICJIBHBIX INPE/CTaBICHHH BBIABIATh U XapaKTePH30BaTh CYIIECTBEHHBIE
NPU3HAKH H3Y4aeMBIX O0BEKTOB — XMMHUYECKHX BEILECTB M XUMHUYECKUX PeaKIuii,
BBIABIATE  OOIME  3aKOHOMEPHOCTH, MPHYMHHO-CJIEACTBEHHBIE CBS3H W
NPOTHBOPEYHS B H3y4aeMbIX Mpoleccax U SBIEHHSIX.

ba3oBble Hecsle10BaTe/IbCKHE eHCTBHS:

YMEHHE HCIIOJIb30BaTh IOCTABIEHHBIE BONPOCHI B KAa4yecTBE HMHCTPYMEHTa
[IO3HAHMs, a TaKXKe B Ka4yeCTBE OCHOBBI s (OPMHUPOBAHHMS THUIIOTE3BI II0
IIPOBEPKE MPaBHIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIH;

NpHOOpeTeHHe ONbiTa MO IJIAHHPOBAHHIO, OPraHU3allid M IPOBEACHHIO
YUYCHHUYECKUX OKCIIEPHUMEHTOB, yMeHHe HabmoJaTh 3a XOAOM Mpolecca,
CaMOCTOSATEJIBHO NPOrHO3UPOBATh €ro pe3yJibTar, GOpMyIHpPOBaTh 00OOLIEHUS U
BBIBO/IBI 110 pe3ysibTaTaM NPOBEAEHHOIO OIbITA, HCCIEAOBAHMS, COCTABIATh OTYET
0 MpozeNaHHoM pabdore.

PabGora ¢ undopmaumueii:

YMEHHEe BbIOMpATh, AHAIM3MPOBATH M HHTEPNPETHPOBATH HH(OPMALIHIO
Pa3M4YHBIX BUAOB U HOPM MpeJCTaBIIeHHs, MIOTy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB
(Hay4HO-IIONyJIspHAst  JIUTEpaTypa XHMHYECKOTO COJAEPXAaHHMS, CIIPABOYHbIE
nocobusi, pecypcel MHTepHeTa), KPHTHYECKH OLEHMBaTh MPOTHBOPEUHBYIO M
HEJIOCTOBEPHYIO HHGOPMALIHIO;



YMEHHE INPHMEHATh Pa3iH4YHble METO/bl M 3aIlpOChl MPH MOUCKE U OTOOpE
HHOOPMAllUM M COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX IS BBIIOJHEHUS
y4eOHbIX ¥ MMO3HABaTEIbHbIX 33/1a4 ONpPEeAeNEHHOrO THIIA, IPHOOPETEHHE OMBITA B
o0macTd  MCHOJNB30BaHUA HH(DOPMAIMOHHO-KOMMYHHMKATHBHBIX  TE€XHOJIOTHI,
OBJIaJICHHE KYJIbTYPOH aKTHBHOI'O MCIIOJIb30BAHHS Pa3IMYHbIX TOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOMPATh ONTHMAIBbHYIO GOopMy MpeAcTaBleHHs HHPOPMALUH U
WUTIOCTPUPOBATh pelIaeMble 3aJauyd HECIOXXHBIMH CXe€MaMH, AuarpaMMaMH,
apyrumu popmaMu rpaduKy ¥ UX KOMOMHALIMSMH;

YMEHHE HCIIOJIb30BaTh M AaHAJIM3MpPOBaTh B Ipolecce y4yeOHOH u
MCCIIE10BATE IbCKON JeATeIbHOCTH MH(POPMALUIO O BIMSHUMA MPOMBILLIEHHOCTH,
CEeJIbCKOr0 XO3SHWCTBA M TPAHCIIOPTAa Ha COCTOSHHE OKPY)KAIOIIEH NPUPOIHOM
cpenpbl.

KoMmyHHKaTHBHBIE YHHBEpCAIbHbIE Y4eOHbIe JeHCTBHS:

YMEHHsS 3a/1aBaTh BONpPOCHl (B XoAe auanora M (WJIM) IOUCKYCCHM) IO
cymecTBy  obcyxnaemoii  TeMbl, (OpMYyIHMpOBaTH CBOM  IpPeJIOKEHHUS
OTHOCHTEJIbHO BBINIOJIHEHHS NPEJI0KEHHOHN 3a1a4H;

YMEHHSI  NpPEACTaBIATH  IIOJy4eHHble  pe3yJbTaThl  I1O3HABAaTEIbHOMN
ACATeIBHOCTH B YCTHBIX M IIMCBMEHHBIX TeKCTax; JenaTh Mpe3eHTalHio
pe3yJIbTaTOB BBINOJIHEHHS XHMHYECKOro 3KCIeprMeHTa (J1abopaTOpHOro OIbITa,
nabopaTopHOi pabOTHI MO UCCIIEOBAHUIO CBOMCTB BELIECTB, yYeOHOIO MPOEKTA);

YMEHHsI Y4eOHOro COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTEIbHOM M MCCIICZIOBAaTE/IbCKOM  JIEATENIBHOCTH TPU  PELIeHHH
BO3HMKAIOIIMX Ipo0ieM Ha OCHOBe yuyéTa OOLIMX HHTEPECOB M COIIACOBAHUS
nosuuui (00cyxneHus, oOOMEH MHEHHMSIMH, «MO3TOBbl€ LITYPMBI», KOOPIHHALUS
COBMECTHBIX HEHCTBUH, OIpEeIeIeHHe KpUTEpUeB II0 OLIEHKE KavecTBa
BBIITIOJTHEHHOM paboThl U ApyTruUe).

PeryasiTHBHbIe yHHBepCaJIbHbIe y4eOHbIe 1eficTBHSA:

YMEHHE CaMOCTOSATE]IbHO ONpEeNeNATh LENH NeATENbHOCTH, IUIAaHUPOBATh,
OCYIECTB/ISATh, KOHTPOJIUPOBAaTh U NPH HEOOXOAMMOCTH KOPPEKTHpPOBATh CBOKO
JIeSATEeJIBHOCTD, BEIOMpaTh Hanbosee 3 dekTuBHbIe CIOCOOBI pellieHUs] y4eOHBIX U
MIO3HABATEJbHBIX 3a/a4, CaMOCTOSTENIBHO COCTABIATh WIH KOPPEKTHPOBATh
NPEIJIOKEHHBIH QJIrOPUTM JEHCTBMM IIpHM BBINOJHEHUH 3aJaHUi ¢ Yy4€ToM
MIOJIy4YeHHUs] HOBBIX 3HaHUH 00 M3y4yaeMbIX 0OBEeKTaX — BeIUEeCTBax M peaklHusXx,
OLIEHMBAaThb COOTBETCTBHE IIOJYYEHHOIO pe3y/ibTaTa 3asBJICHHOW LeNH, yMEHHe
MCII0JIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, NIpe/UlaraeMble B yCJIIOBUH 3aaHUI.

INPEJAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHIO 00S3aTeNBHOIO
coJep)KaHMs, YCTAHOBJIEHHOro JaHHOW (enepanbHOi paboueli mNporpaMMmoi,
BBIJIEJISIOT: OCBOEHHBble OOY4arOLMMHCS HAayYHble 3HAHUS, YMEHHS H CIOCOOBI



ACHCTBHM, crneuuduueckue IS NPeAMETHOH 06acTH «XUMHSA», BHUJbI
ACATENIBHOCTH 1O  MOJYYCHHIO HOBOIO  3HaHMS, €ro WHTepIpeTaLHH,
NMpeodPasoBaHUIO M IPUMEHEHHUIO B PA3IIMYHbBIX y4eOHBIX M HOBBIX CHTYALIUSX.

K xoHuy oGyuyenus B 8 kiacce npeameTHsie pe3ynbTaThl Ha 6a30BOM ypOBHe

JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Yy 00YYaIOUIMXCS YMEHHIL:

* PacKpbiBaTh CMBIC/I OCHOBHBIX XHMHYECKHMX TOHATHH: aToM, MOJEKyJa,
XUMHYECKHI 3JIEMEHT, NMPOCTOE BEIIECTBO, CJIOKHOE BEILEeCTBO, CMeCh
(ooHOpOAHAS M HEOJHOPOAHAS), BAJIEHTHOCTh, OTHOCHTEJIBHAS aTOMHAS M
MOJIEKYJIIpDHas Macca, KOJNMYECTBO BEIEeCTBAa, MOJIb, MOJSIpHAs Macca,
MaccoBas /1011 XHMH4eCKOro 3JIEMEHTa B COCAMHEHHH, MOJISPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPHLATEIBHOCTh, CTEIECHb
OKHCIICHHS, XHMHYECKas peakuus, KIacCHDUKALUs peakuui: peakLuu
COC/IMHEHHs, PeaKLUHH pa3NOXKEeHHs, pPeaKUHH 3aMeIUeHHs, peaKLHH
oOMeHa, 9K30- ¥ SHI0TEPMHYECKHE PeaKLUH, TerIoBoi s3GdheKxT peakuy,
PO aToMa, SJIEKTPOHHBIM CIOM aroMa, aToMHas OpOHTal b, paauyc
aToMa, XMMHYECKas CBA3b, MOJIIPHAs M HEMOJISipHAs KOBAJIEHTHAs CBA3b,
MOHHas CBsI3b, MOH, KaTHOH, aHHOH, PacTBOP, MaccoBas A0Js BelLIecTBa
(MpoLIeHTHAst KOHLIEHTpALKsA) B PaCTBOPE;

* HJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMMMYECKHMX TOHATHH U
MPUMEHSATD 3TH MOHATHS IPH ONKMCAHUHU BEIIECTB U MX MPEBPaIlIeHHU;

* HCHOJIb30BaTh XHMHYECKYI0 CHMBOJMKY JUIi COCTaBlIeHHS (opMyi
BELLECTB M YPABHEHUH XHMHYECKHX PeaKIHii;

* ONpelesiTh BAJCHTHOCTh aTOMOB 3JI€MEHTOB B OHHAPHBIX COEJMHEHHMSX,
CTENEHb  OKHCJICHHS  DJIEMEHTOB B  OHHApHBIX  COEJMHEHMSX,
NPUHAIEKHOCTh BEIUECTB K ONpeAeNIEHHOMY KIIAacCy COeAMHEHHIl Mo
dopMmysnam, BHA XHMHYECKOH CBS3M (KOBAJEHTHas M MOHHas) B
HEOPraHUYECKUX COCAUHEHMSIX;

* packpeiBath cMbica [lepuoauueckoro 3akona JI. M. Menneneesa:
AEMOHCTPUPOBATh IOHUMaHHE TIIEPHOAUYECKOW 3aBHCHMOCTH CBOMCTB
XMMHYECKHX JJIEMEHTOB OT MX NojoxeHus B [lepuomuueckoil cucreme,
3aKOHOB COXpaHEHHsSI MacChl BEILECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISPHOIO Y4€HHsl, 3aKOHa ABOrajipo;

* ONMCBIBaTb M XapakTepu3oBaTh TabnuuHylo ¢opmy [lepuoauyeckoii
CHUCTEMBl XHMHYECKHX 3JIEMEHTOB: pa3HyaTh IIOHATHS «IJIaBHAs
noarpynmna (A-rpynmna)» u «noboynas noarpynna (B-rpynna)», mansie u
OosbIIe TEPHOIBI, COOTHOCHTH OOO3HAYEHHMs, KOTOphIE HMEIOTCS B
tabmuue «Ilepumonmueckas cucrema xumuueckux osiementoB J[. U.
MeHzeneeBa» ¢ YHCIOBBIMH XapaKTEDHCTHKAMH CTPOEHHS aTOMOB



XHMHYECKHX 3JIEMEHTOB (COCTAB M 3apsi/l S/pa, OOIIee YHCIO MEKTPOHOB
M pacnpe/ieieHHe UX 110 IeKTPOHHBIM CJIOSM);

KJIacCHQHUUMPOBATh XMMHYECKHE JJIE€MEHThl, HEOPraHHYeCKHe BellecTBa,
XUMUYECKHE PeaKUHH (M0 YHCIY M COCTaBy yYacTBYIOIIMX B peaKiHH
BELLECTB, 110 TeIIOBOMY 3 deKTy);

XapaKkTepu30BaTh (ONMCHIBATh) OOIIHME XMMHYECKHE CBOMCTBA BEINECTB
PasIHYHBIX KJIACCOB, MOATBEPXKask OMMCaHHE MPUMEPAMH MOJIEKY/IAPHbIX
YPaBHEHHH COOTBETCTBYIOLINX XMMHYECKHUX pEeaKIMit;

MPOrHO3HPOBATh CBOMCTBA BELIECTB B 3aBHCUMOCTH OT MX KaYeCTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKaHHs XUMHYECKHX [peBpallleHuil B
Pa3IMYHBIX YCIOBHSIX;

BBIYUCJIATE OTHOCHTENBHYIO MOJIEKYNSPHYIO M MOJIAPHYIO MAacChl
BEILIECTB, MAacCOBYIO OO XHMMHYECKOro OJJeMeHTa 1o (opMyJe
COCZIMHEHMs, MACCOBYIO JI0JIIO BEIECTBA B PACTBOPE, MPOBOAUTH PAaCYEThI
10 YPaBHEHHIO XUMHUYECKON peaKlui;

NPUMEHATh OCHOBHbIE OINEPALlMH MBICIUTEILHOM JI€ATEIBHOCTH — aHAJIN3
M CHHTE3, CpaBHeHHe, 00OOLIeHHEe, CHCTEeMaTH3alMIO, KIaCCH(PUKALMIO,
BBISIBIICHHE NPUYHHHO--CIIEACTBEHHBIX CBSI3€H — IJIsi M3yYEHHS CBOMCTB
BEIIECTB M XUMHYECKHX peaKlHl, eCTeCTBEeHHO-HAy4YHBIE METO/bI
MO3HAHMA — HAOJIIOJEHHE, H3MEpPEHHe, MOIEIHPOBAHHE, SKCIIEPHMEHT
(peanbHBIN ¥ MBICIEHHBIN );

CI€A0BaTb  MpaBWJIaM  TOJIb30BAHMS  XMMHYECKOW  MOCYAOH |
nabopaTopHbIM  00OpYyNOBaHHeM, a TaKKe NpaBHIaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKLHMAMH 110 BBIOJHEHHIO
1abOpaTOPHBIX XMMHYECKHX OIBITOB 10 TOJYYEHHIO M COGHPAHHMIO
ra3oo0pasHbIX BeWECTB (BOAOPOJAa M KHUCIOPOAA), NPHUTOTOBJIEHHUIO
PacTBOpOB C OINpeNeNEHHON MAacCOBOH J0JIeH pacTBOPEHHOIO BELIECTBa,
IUIaHUPOBaTh M MNPOBOJWTH  XUMHYECKHE  OIKCIIEPHMEHTHI [0
Pacmo3HaBaHHIO PaCTBOPOB LUEIOY€EH H KHCIIOT ¢ OMOLIBIO HHAMKATOPOB
(takmyc, peHoN(TANCHH, METHIIOPAHX U APYTHE).

K xoHnuy o6y4enus B 9 Kiacce npeaMeTHble pe3yIbTaThl Ha 6a30BOM yYpOBHE
JIOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH y O0YYAIOIMXCS YMEHHIA:

PacKpbIBaTh CMBIC]I OCHOBHBIX XHMHYECKHX IOHSATHH: XHMHYECKHIA
3JIEMEHT, aTOM, MOJIEKyJia, MOH, KaTHOH, aHHMOH, IPOCTOE BELIEeCTBO,
CJIOKHO€ BeILEeCTBO, BAJ€HTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTENeHb
OKHCJICHHS, XMMHYECKasi peakiusi, XUMUYecKasi CBs3b, TEIUIOBOM 3 dexT
PeaKUuH,  MOJb, MOJSPHBIH  00BEM, pacTBOp,  3NMEKTPOJIHUTHI,
HEJJIEKTPOJIMTHI, 3JIEKTPOJIUTHYECKAs IUCCOLMALMS, PEaKUMH HOHHOIO
oOMeHa, KaTalu3aTOp, XHMHYECKOe paBHOBECHe, OOpaTUMble W



HeoOpaTHMBble pEAKLHH, OKHCIHTENbHO-BOCCTAHOBHUTE/IbHBIE pPEaKIHH,
OKHCJIUTEIb,  BOCCTAHOBUTEb, OKHUCJIEHHE W  BOCCTAHOBJICHHE,
aJyIoTponus, aM(pOTEepHOCTh, XUMHUYECKas CBs3b (KOBaJEHTHas, MOHHAs,
MEeTaJUIM4ecKas), KpHUCTaLIMYecKas peméTka, KOpPpO3Us MeETaJlIoB,
CIUIaBbl, CKOPOCTh XHMMMYECKOW peakUuHd, MpelebHO JOIMyCTHMAas
xkoHuentpauus [1/IK Bemecrna;

HILTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHYECKHX T[OHATHH H
MPUMEHSATH 3TH IOHSATHS NIPU ONKMCAHUU BEIIeCTB U UX MpeBpalleHHiA;
UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY [UISi COCTaBJIeHHS (OpMyIl
BEILIECTB U YPAaBHEHHI XUMHUYECKUX PEAKIU;

ONpeEesATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS XUMHUYECKHX JIEMEHTOB B
COCIMHEHHMAX pa3JIMYHOIO COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K
onpenenéHHOMy Kjaccy COeJMHeHMH no ¢dopmylaM, BHI XHUMHYECKOM
CBA3M (KOBaJleHTHasi, HWOHHAsi, MeTa/ulu4yeckas) B HEOPraHWYeCKHX
COEIMHEHUSX, 3aps/l HOHA 10 XMMHYECKOH (opmylie, Xapakrep cpeasl B
BOJHBIX pacTBOpax HEOPraHMYECKHX COCAMHEHUH, TUI KPUCTAIHYECKON
PeIIETKH KOHKPETHOrO BellleCTBa;

packpeiBaTh cMmbica Ilepuoauueckoro 3akona JI. M. MenneneeBa u
JNEMOHCTPHPOBaTh €ro IMOHMMaHHWE: OIKCBIBAaTh M XapaKTepH30BaTh
TabnuuHyo ¢GopMmy [lepuoauyeckoll CHUCTEMbl XUMUYECKHUX JJIEMEHTOB:
paszniuyaTh TMOHATHS «ryaBHas mnoArpynna (A-rpynna)» H «rnodouHas
noarpynna (b-rpynma)», mansile u Oonbline MEPHOABI, COOTHOCHTH
0003HaueHHs, KOTOpble WMEIOTCS B IMEPHOAMYECKOd Tabiuue, ¢
YHMCJIOBBIMH  XapaKTEPUCTHKaMH  CTPOEHHS  aTOMOB  XHMHYECKHUX
3JIEMEHTOB (COCTaB MW 3apsAja sjapa, OOIIee YHCIO JJIeKTPOHOB U
pacnpeiieieHHe HMX II0 3JIGKTPOHHBIM CJIOSIM), OOBSCHATH oOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOKMCTB 3JIEMEHTOB M HUX COCJUHEHHUH B
npezesiax MajblX MEpPUOAOB U IVIABHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJ1acCU(PHLUPOBATh XUMHUYECKHE 3JIEMEHThbI, HEOPraHWYEeCKHE BEIIeCTBa,
XMMHYECKHE peakUuH ([0 YHUCIy M COCTaBy Y4YaCTBYIOLIMX B pPeaKIHH
BEIIECTB, M0 TEIJIOBOMY 3(Q(deKTy, N0 U3MEHEHHIO CTENeHEeH OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB);

XapaKTepH30BaTh (ONMUCHIBaThE) OOUIHMEe M cnelupUYeCKHe XHUMHYECKHe
CBOMCTBA IIPOCTHIX M CIOXHBIX BEILECTB, MOATBEPXKJasi OIHMCaHUE
NpUMepaMH MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHHH COOTBETCTBYIOLIMX
XMMHYECKHUX PeaKLMii;

COCTaBJISITh YPAaBHEHHUS JJEKTPOJUTHYECKONM HOUCCOLMALMM  KHCIOT,
IeJIOYeH U COoNleH, MOJIHbIE U COKPallEHHbIe yPaBHEHHs PeaKLHi HOHHOIO



OOMeHa, ypaBHEHMs peaKLMi, [OATBEPKIAIONIMX CYIIECTBOBAHHE
FeHETHYECKOM CBS3M MEX/y BEeLeCTBAMH Pa3IHyYHBIX KJIaCCOB;
PacKpeiBaTh CYLIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  pPEeaKIMii
IOCPEJICTBOM COCTABJICHHs JIEKTPOHHOro HajaHca 3THX peakiiuii;
MPOrHO3MPOBAaTh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOEHHS,
BO3MOXXHOCTH TPOTEKaHUS XUMHYECKMX IPEBpAIEHHH B pa3IM4HBIX
YCIIOBHUSX;

BBIYHCIIATE OTHOCHTENIbHYIO MOJIEKYJISPHYI0O M MOJSPHYIO MaccChl
BELIECTB, MAacCOBYIO [0 XHMHMYECKOIO »JJIeMeHTa 1o (opMmyie
COEZIMHEHHMs, MACCOBYIO JIOJIIO BELECTBA B PAaCTBOPE, MPOBOAUTH PACUYETHI
110 YPaBHEHHIO XMMHUYECKOH peaKiiu;

cobmonarth  MpaBuia  MONB30BaHMA  XMMHYECKOM  mocyaodl  u
nabopaTopHbIM  00OpYNOBaHHEM, a Takke MpaBHIAa OOpALIEHHS C
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKUHSAMH 110 BBIMOJHEHHIO
NabopaTOPHBIX XWMHYECKHX OIBITOB 10 MOJYYEHHIO M COGHPAHMIO
ra3oo0pasHbIX BEIECTB (aMMHaKa H YIJIEKHCIIOro rasa);

NPOBOAMTH  peaKUuH, T[OATBEPXKJAIOIINE  KayeCTBEHHBIH  COCTaB
PasIMYHBIX BEILECTB: PACMO3HABATh OMBITHBIM IMyTEM XJIOpUA-, OpOMHI-,
Hoaun-, kapOoHar-, ¢docdar-, cunMkar-, Cynabpar-, IHAPOKCHI-HOHBI,
KaTHOHBI aMMOHHS M HMOHBI HU3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B
BOJIHBIX pPacTBOpax HEOPraHMYECKHUX BEILECTB;

IIPUMEHSATH OCHOBHBIE OINEPALIMU MBICIUTENBHON AEATENBHOCTH — aHAIN3
U CHHTe3, CpaBHEHHE, 0000LIeHHe, CHCTeMaTH3allMi0, BbISBICHUE
NPUYHHHO-CIC/ICTBEHHBIX CBA3E€H — I M3y4YeHHUS CBOMCTB BELIECTB M
XMMHUYECKHX peaKIMi, eCTeCTBeHHO-HAay4YHbl€ METOJbl IO3HAHUS —
HaO/IOZleHKe, M3MEpPEHHe, MOJICIHPOBAHUE, IKCTIIEPUMEHT (peasbHBIH |
MBICJICHHBIN ).
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