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[Iporpamma 1Mo XMMUU OCHOBHOTO 00IIero oOpazoBaHus pa3paboTaHa B COOTBETCTBHHU C
TpeboBaHusIMU 0OHOBIEHHOTO deaepabHOTO TOCYJApCTBEHHOTO 00pa3oBaTEIbHOTO
ctannapTa ocHoBHoro obmiero oopazoBanus (OPI'OC OOO) u ¢ yuérom IIpumepnoit
OCHOBHOW 00pa30BaTENbHONW MPOTrpaMMbl OCHOBHOTO o01miero ooOpasoBanus (I[TOOII
0O0O) nisa 5-9 kitaccoB (0a30BbI YPOBEHB).

1.Ilnanupyembie pe3yabTAThl OCBOCHHS KyPca XUMMHU.

JIN4HOCTHBIE pe3yabTaThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbI:
JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MPOrpaMMbl OCHOBHOIO OOIIEro 00pa3oBaHUs
JOCTUTAlOTCSI B XOJ€ OOy4YeHUs XHMHHM B €JIMHCTBE Y4eOHOW M BOCIUTATEIHHOU
nearenpHocTn  OpraHM3aluy B COOTBETCTBMM C  TPAaAMLUOHHBIMU  POCCHUICKHMU
COLIMOKYJIBTYPHBIMU ¥ JyXOBHO-HPAaBCTBEHHBIMH IEHHOCTSMH, INpPUHATBIMH B OOIIECTBE
npaBWiIaMM ¥ HOpPMaMmu TOBEAEHUS UM  CHOCOOCTBYIOT —IIpOIEcCaM  CaMOIO3HAHMS,
CaMOpa3BUTHA U COLMATN3ALUU 00yYaIOIUXCS.

JIM4HOCTHBIE PE3yIbTAaThl OTPAXKAIOT C(HOPMHUPOBAHHOCTh, B TOM YHCIIE B YACTH:
[TaTpuoTHYECKOr0 BOCHUTAHUS
® [[EHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HMCTOPHUYECKOMY U
HAyYHOMY HACJEIMIO, TOHUMaHUs 3HAYEHUS XMMHUYECKOW HAayKHU B )KM3HU COBPEMEHHOIO
oOuiecTBa, ClIOCOOHOCTH BIIAJIETh JOCTOBEPHOU MH(POpPMALIUEN O NEPEJOBBIX TOCTHKEHUIX U
OTKPBITUSIX MUPOBOM M OTEUYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX
00 ycTpoiicTBe Mupa 1 00IIeCTRA;
['paxxnanckoro BOCIMTaHMs
® IIPEJCTaBJICHUS O COLMAJIBHBIX HOPMAax M MPAaBHJIAX MEKJIUYHOCTHBIX OTHOILICHUW B
KOJUIEKTUBE, KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOH, y4eOHO-
UCCIIEIOBATENIbCKOM, TBOPUYECKOM M JIPYrUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HO-
00pa3HON COBMECTHOM JESATEIbHOCTH TMPU BBITOJIHEHUH YYEOHBIX, MO3HABATEIbHBIX
3a/lay, BBINOJHEHUH XUMUYECKHX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTpEeMJIEHUS K B3aUMONOHMMAHUIO U B3aUMOIIOMOIIM B IMpolecce HITOM yueOHOM
JEATeIbHOCTU; TOTOBHOCTH OLIEHUMBATH CBOE MOBEAECHUE M MOCTYNKH CBOMX TOBApHUIIEH C
MO3ULIMH HPAaBCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIENCTBUI IOCTYIIKOB;
[{eHHOCTH HAYYHOTO O3HAHUS
®  MHUPOBO33PEHUYECKMX MPEACTABICHUA O BEUIECTBE M XHWMHUYECKOW peaKiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTaBIIAIOLIMX OCHOBY JIS
MOHMMAaHMWS CYHIHOCTM HAy4YHOW KapTUHBI MHpa; MpeAcTaBieHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI NMPUPOJBI, B3AMMOCBS3SIX YeJOBEeKa C MPUPOJHON Cpenoi, o
POJIM XMMUU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEN;
® [I03HABATEJIbHBIX MOTHUBOB, HAMPABJICHHBIX HA TMOJYyYEHUE HOBBIX 3HAHUWA MO XUMUH,
HEOOXOIUMBIX JIJIsl OOBSICHEHHS HA0JTF0/TAEMBIX MTPOIIECCOB U SBJICHHIA;
®  TI03HABATENbHOMN, NHGOPMAIIMOHHON U YUTATENLCKOM KYJIbTYpPbI, B TOM YHCJIE HABBIKOB
CaMOCTOSITEJIbHOM pabOThl ¢ y4EOHBIMU TEKCTAMH, CIIPABOYHON JIUTEPATYPOU, TOCTYIHBIMU
TEXHUYECKUMU CPEeICTBAMU MH(OPMALIMOHHBIX TEXHOJIOTHII;
® uyHTepeca K 00YyYEHUIO U MO3HAHUIO, JTH0003HATEILHOCTH, TOTOBHOCTU M CIOCOOHOCTHU K
caM000pa30BaHMIO, MPOEKTHOW M HCCIEOBATEIBCKON MAESITENbHOCTH, K OCO3HAHHOMY
BBIOOPY HANIPABJIEHHOCTU U YPOBHS 00Yy4YEHUs B JalbHEHIIEM;



dopmupoBaHUs KYJIbTYPHI 310POBbSI
® O0CO3HaHUs ILIEHHOCTH >XM3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 3JI0POBBIM 00pa3 >KW3HU, OCO3HAHMS TIOCIEICTBUNA M HEMPUSITUS BPETHBIX
OpUBBIUEK  (YMOTpeOJeHUsT ajJKorojsi, HApKOTHKOB, KypeHUs), HEOOXOJIUMOCTH
cOOTI0/IeHMsI TPaBUII O€30MaCHOCTH MPU 00paIlEHUH C XUMUYECKUMHU BEIIECTBAMU B OBITY U
peanbHOM KU3HH;

TpynoBoro BocriuTaHus

® pHTEpeca K MPaKTUUECKOMY M3YUCHHUIO MPodeccHii U Tpyaa pasIuyHoOro poja, yBakeHHe K
TPyLy M pe3yJabTaTaM TPYIOBOM JEATEIBHOCTH, B TOM YHUCIE HAa OCHOBE IPUMEHEHUSA
NpPEeIMETHbIX 3HAHUM 10 XUMHUH, OCO3HAaHHOTO BHIOOpa WHIMBUAYaJTbHON TPAEKTOPUU
NPOAOIKEHHS 00pa3oBaHHUA C YUYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHUMHHU,
O0LIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEMN; YCIEmHON NpopeCCUOHAILHON JEsITeIbHOCTH
U Pa3BUTHUS HEOOXOJUMBIX YMEHHI; TOTOBHOCTh a/IallTUPOBAThCA B MPO(ECCHOHATBHOM
cpeze;

DKOJIOrMYeCKOro BOCIIUTAHUS

® DKOJIOTHYECKH IIeJIECOOOPA3HOT0 OTHOIICHHUS K MPHUPOJIe KaK MCTOYHHUKY JKU3HU Ha
3emJie, OCHOBE €€ CyIIeCTBOBaHUSI, TOHUMAHUS IIEHHOCTH 3710pOBOTO U 0€30macHOro oopasza
’KU3HU, OTBETCTBEHHOT'O OTHOIICHHUSI K COOCTBEHHOMY (DU3UUYECKOMY U TMCUXUUYECKOMY
3JI0POBbIO, OCO3HAHMSI IICHHOCTH COOJIIOJICHUS MTPaBU O€30MaCHOTO MOBEACHUS MpU padoTe ¢
BEIIECTBAMM, a TAaKXK€ B CHTYyallUsiX, YrPOXKAIOIIUX 3/0POBBI0O W JKU3HHU JIIOJICH;
CITIOCOOHOCTH TPHMEHATHh 3HAHUS, IMOJydyaeMble TPH H3YUYCHUH XUMHUH, IS PEIICHHUS
3a/1a4, CBSI3aHHBIX C OKPYXArIIeW NPUPOJAHOM CpPENOW, IIOBBILIEHUS YPOBHSA
AKOJIOTHYECKON KYIbTYpPhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa dSKOJIOTHISCKHUX MPooIeM
Y yTeH UX pelIeHUs TOCPEACTBOM METOJIOB XUMUU,

® DHKOJOTMYECKOTO MBIIUICHUS, YMEHHMS PYKOBOJICTBOBAaTbCS WM B II03HABAaTEILHOM,
KOMMYHHKATUBHOM M COLMAJIBHOM MTPAKTHUKE.

MetanpenmeTHbie pe3yJbTaThl
B cocraBe meranmpeaMETHBIX PE3YyJbTATOB BBIJCISIOT 3HAYUMBbIC JI1 (POPMHUPOBAHUS
MUPOBO33pEHUs OOIICHAYYHbIC TOHSTUS (3aKOH, TEOpHs, NPUHIMUI, TUMoTe3a, (QaxT,
cucTema, Mmporece, IKCIEPUMEHT U JIP.), KOTOPbIe UCTOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX TpeAMETaX M IMO3BOJISIOT HA OCHOBE 3HAHWM W3 ATHUX MPEAMETOB (HOpMHUPOBATH
MPEJICTABIICHUE O IIEJIOCTHOW HAyYHOH KapTHHE MUpPA, M YHUBEpPCATbHbIC YUeOHBIC IEHCTBUS
(mo3HaBaTeIbHBIC,  KOMMYHUKATHBHBIE,  PETYJNATHBHBIE),  KOTOpbie  00ECHEeUMBAIOT
(GopMHpOBaHNE TOTOBHOCTH K CAMOCTOSITEIHHOMY IUJIAHUPOBAHHUIO U OCYIIECTBICHUIO
y4eOHOM ACSITEIHHOCTH.
MertanpenmeTHpie pe3ybTaThl OCBOCHHUS 00pa30BaTENbHOM MPOTPaMMbI IO XHUMHUH
OTpaXKaroT OBJIAJICHUE YHUBEPCAIbHBIMU MIO3HABATEILHBIMU JEHCTBUSIMHU, B TOM YHUCJIE:
ba3oBeIMH JTOrMUECKUME JICHCTBHSAMU
®  YMEHUEM HMCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS IPU OCBOSHUU 3HAHUM:
®  PAcKpbIBaTh CMBICI XUMHYECKUX MOHITUH (BBIACIATh MX XapaKTEepHbIE MPU3HAKH,
YCTaHABJIMBAaTh B3aUMOCBS3b C JPYTUMHU TOHSTUSIMH), HCIOJb30BaTh MOHSITUS JIs
OOBSCHEHHSI OTACIBbHBIX (PAKTOB W SIBJICHHI; BBHIOMPATh OCHOBAHUS W KPUTEPUU JIJIS
KJIacCU(DUKAITMY XUMUYECKUX BEIIECTB M XUMUYECKHUX PEAKIINA;
®  YCTaHABIMBATh MPUINHHO-CIIEJACTBEHHBIC CBSI3H MEXKy O0BEKTAMU U3YUCHUS;



®  CTPOUTBH JIOTHUYECKUE PACCYKACHUS (MHAYKTUBHBIE, IETYKTUBHBIE, IO AHAIIOTUH);

o Je7IaTh BBIBOJBI M 3aKITHOUYEHUS;

®  yYMEHHMEM T[PUMEHATh B TMPOIECCE TMO3HAHUS TMOHATUS  (MPEAMETHBIE U
METaNpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yEMbIE B XUMHHU,
peoOpa3oBbIBATh IIUPOKO NPUMEHSEMbIE B XHUMHUU MOJEIbHBIE MPEACTABICHUS —
XUMHUYECKHI 3HAK (CHMBOJ 3JIEMEHTA), XUMUYecKas hopMyJsia U ypaBHEHUE XUMHUYECKOM
peakuryu — IMpHU PelIeHUH y4eOHO-TI03HABATEIbHBIX 3a/1a4;

e ¢ y4€TOM OTHMX MOJEIBHBIX NPEACTABICHUN BBIABIATL W XapPAKTEPU30BATh
CYIIECTBEHHbBIE TMPU3HAKK H3Yy4Yae€MbIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U
XUMHUYECKUX PEaKLMii; BBISBIATH OOILIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEICTBEHHbBIE
CBSI3U M TPOTHBOPEYHS B U3YUAaEMbIX MPOLIECCAX U SBICHUSAX;

o peaiaraTb KpUTEPUU JJIsI BBISIBIICHUS 3TUX 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

®  CaMOCTOSATEIBHO BBIOMpATh CIOCOO pemeHus: yuyeOHOM 3ahayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIlEHMs, BbIOMpaTh HauOoiee MOAXOIAIMUI C YY4ETOM CAMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB);

ba30BbIMU HCCIIE0BATEIECKUMHE JIEUCTBUSAMU

®  YMEHHUEM HMCIOJIb30BATh [TIOCTABICHHBIE BOMIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUA,
a TaKk)Ke€ B KaYeCTBE OCHOBBI JJIsI (POPMUPOBAHUS THUIIOTE3BI 1O MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

e npuoOpeTeHHE OMbITa MO IUIAHUPOBAHUIO, OPTaHU3ALUN M MPO- BEACHUIO YUYCHUUYECKHX
HKCTIEPUMEHTOB: YMEHHE HA0I0aTh 32 X0JI0M MPoIlecca, CAMOCTOSTENIbHO MPOrHO3UPOBATH
ero pesyiabTar, (HopMyJaHpoBaTh O00O0OIIEHMS W BBIBOABI MO pe3ylbTaTaM MPOBEIEHHOIO
OTIBITA, UCCIIEAOBAHMS, COCTABIISITH OTUET O IIPOJIETaHHOM padoTe;

Pa6otoii ¢ undopmanueit
® yYMCHHEM BBIOMpATh, AHATM3UPOBATH W WHTEPIPETUPOBATH WHGOPMAIUIO PA3ITHUYHBIX
BUJIOB ¥ (POPM TpEACTABICHUS, TIOTYyYaeMyl0 U3 Pa3HbIX UCTOYHHKOB (HAyYHO-TIOMYJISIpHAS
TUTEpaTypa XMMUYECKOTO COAEPIKAHUS, CIIpaBOYHbIE T0co0us, pecypchl MHTepHETA);
® KPUTUYECKH OLIEHWBATH MIPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;
® yMEHHEM IMPHUMEHSITh pa3IUYHbIE METOABl M 3alpochl TpU TIOUCKE H OTOOpe
MH(OOpPMALIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJAUMBIX JUIsl BBITIOJHEHUS YYCOHBIX U
MO3HABATEIILHBIX 33]1a4 OTPEICIEHHOTO TUTIA,;
e mpuobpereHue ombiTa B 0o0JaCTH  UCIOJIb30BAHUS nH(}OpPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUW, OBJAJEHUE KYyJIbTYpOH AaKTUBHOTO HCIOJb30BaHUS
Pa3TUYHBIX TOUCKOBBIX CUCTEM;
®  CaMOCTOSITENLHO BBIOMpATh ONTUMANbHYIO (HOpPMY MpEACTaBICHHUS HHPOPMALMUU U
WUTIOCTPUPOBATh PEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, JdarpaMMaMu, JIpyTUMH
Gopmamu rpadukd ¥ UX KOMOMHAITUSIMU;
®  yMEHHEM HUCIOJb30BaTh M aHAJIM3UPOBATH B IMpOLECCE YUeOHOM M HCCIEA0BATENbCKOM
AEATENbHOCTH HMH(POPMALUIO O BIUSHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO34WCTBA U
TpaHCIIOPTa HA COCTOSIHUE OKpYXalolled MNPUPOAHON  cpeabl; YHUBEPCATbHBIMU
KOMMYHHUKATUBHBIMU JIEHCTBUSIMU
® yYMEHHMEM 3a/laBaTh BOIpPOCHl (B XOJE€ Juanora W/ WU JUCKYCCHUH) IO CYLIECTBY
o0cyxaaeMol Tembl, (HOpMyIUPOBATH CBOM MPEAJIONKEHUS OTHOCHUTEIBHO BbITOJIHEHUS
MPEIIOKEHHON 3a]1a4H;



e TpuoOpeTeHHe OmbITa NPE3EHTAIMM  PE3yJbTaTOB  BBINOJIHEHHS  XUMHUYECKOTO
IKCIIEpUMEHTa (71a00paTOPHOTO OIBITa, Ta0OPATOPHOU PabOTHl MO MCCIIENOBAHHIO CBOWCTB
BEILECTB, YUEOHOTO NMPOEKTA);

®  3aUMHTEPECOBAHHOCTh B  COBMECTHOW CO  CBEPCTHHKAMH  TI03HABATEIBHOW U
FICCIIEIOBATEIbCKOM ICATENFHOCTH MPU PEIICHNH BO3HHUKAIONINX MPOOJIeM Ha OCHOBE ydéra
00IIMX MHTEPECOB U COTJIACOBAHUS TMO3UITNI (00CYKIeHUsI, 0OMEH MHEHUSIMH, «MO3TOBBIC
IITYPMBD», KOOPJWHAIMS COBMECTHBIX JEHCTBHA, OMpPEACICHUE KPHUTEPUEB IO OIICHKE
KauecTBa BHITIOJIHEHHOH paboTHI U 1Ip.);

YHuBEpCcaTbHBIME PETYISTHBHBIMU JICHCTBUAMA
® YMEHHEM CaMOCTOSTEIILHO OMPENeaTh IIEMH JeATeILHOCTH, IUIAHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTD, BHIOMpaTh Hanbosee 3pGeKTUBHbIE CIIOCOOBI pelieHs] Y4eOHbIX U
MO3HABATENBHBIX 33J]a4, CaMOCTOSITEJIBHO COCTaBJISITh WM KOPPEKTHUPOBATH
MPEIJIOKCHHBIA QJITOPUTM  JICUCTBUM TPU  BBIMOJHEHUU 3aJaHUN ¢ y4&ToM
MOJIYYeHHUS] HOBBIX 3HAHUN 00 M3y4yaeMbIX 0OBEKTaX — BEIHIECTBAX U PEAKIUAX;
OIICHWBATh COOTBETCTBUE MOJYUCHHOTO pe3yJIbTaTa 3a- SIBJICHHOM 11ETIH;
® yYMEHHEM HCIOJIb30BaTh M AHAIM3UPOBATH KOHTEKCTHI, MpejiaracMbple B YCIOBHH
3aJaHUl.
IIpeaqmeTHbie pe3yibTAThI
B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHHIO O0S3aTENLHOTO  COJAEPIKAHUS,
YCTAaHOBICHHOTO JaHHOM MNpUMEpPHON pabouell MporpaMMmoid, BBIACISIOT: OCBOCHHBIE
00y4JaronMMucsl Hay4HblE 3HAHWS, YMEHUSI U CIOCOOBI JACHCTBUH, crienu(uueckue s
peaMeT- HOM 00J1acTi « XUMHUS», BUJIBI IEITEILHOCTH 110 TTOJTYYSHUIO0 HOBOTO 3HAHMS, €T0
WHTEPIpETallii, MPeoOpa30BaHUI0 M TNMPUMEHEHHUIO B PA3IUYHBIX YYE€OHBIX U HOBBIX
CUTYaIUsIX.
[IpenmeTHBIC pe3ynbTaThl MPEACTABIACHBI IO TOJAaM OOYYEHUS H  OTPaKAIOT
c(hOpMUPOBAHHOCTH Y OOYHAIOIIUXCS CIASAYIONTUX YMEHUM:

8 KJIIACC

1) pacKkpvléamsd cmbic/i OCHOBHBIX XUMHUUYECKHUX TOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKHMA
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHASI U HEOAHOPOHAS),
BaJICHTHOCTh, OTHOCHTENIbHASI aTOMHAsi W MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIPHASI Macca, MaccoBasi J0Jsl XUMHUYECKOTO DJIEMEHTA B COSMHEHUH, MOJISIPHBIH
00BEM, OKCHUJI, KUCIIOTA, OCHOBAHHUE, COJIb, dJIEKTPOOTPHUIIATEIHBHOCTD, CTETIEHb OKUCIICHUS,
XAMHUYECKass peakius, KIacCH(PUKAIUSI PpEaKIuil: peakluud COCOUHEHUS, PEaKIHH
Pa3NIOKEHMSI, PEAKIIMU 3aMEICHUS, pEaKIuu 00- MEHa, 3K30- U DHJOTEPMHUUYECCKUE PEAKIINY;
TerI0Boi 3(Q(HEKT peakiuu; siApo aToMa, dJIEKTPOHHBIM CIIOW aroma, aTOMHast OpOWTalb,
paanyc aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HETOJSpHAas KOBAJICHTHAsI CBSI3b, MOHHAS
CBs3b, WOH, KAaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BemiecTBa (MPOIICHTHAS
KOHIIEHTpAIIHs) B paCTBOPE;

2) WIIIOCMPUPOB8Ams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHMX TMOHATUH (cM. m. 1) u
NPUMEHSTb 3TU TIOHSTHUS PU OTMCAHUM BEIIECTB M UX MPEBPAIICHHUI];

3) UCNOIBL306aMb XUMHUYECKYI0 CHUMBOJIMKY [UJISi COCTaBJICHHMsS] (OpMYJI BEHIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIUN;

4) onpedensamb BAJIEHTHOCTh AaTOMOB AJIEMEHTOB B OMHApHBIX COEIUHEHUSX; CTENEHb
OKUCIICHHS DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX; TPUHAJICKHOCTh BEIIECTB K



onpenenéHHOMY KJIacCy COeIMHEHNN 110 hopMysiaM; BUJl XUMUYECKOU CBSI3H (KOBAJICHTHAS
Y MOHHAs) B HEOPIaHMYECKUX COEAMHEHUSX;

5) packpvieamsv  cmuicn  Ilepuonmueckoro  3akona JI. WM.  Menneneesa:
JE€MOHCTPUPOBATh IMOHMMAHHE NEPUOJUYECKONM 3aBUCHMOCTH CBOMCTB XUMHYECKHUX
AJIEMEHTOB OT WX NoJIokeHHs B llepuogmyeckoid cucTeMe; 3aKOHOB COXPAaHEHHSI MacChl
BEILECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYE€HHs, 3aKoHa ABOraapo;
onucvleams U Xxapakmepuzogams Ta0bIMuHyr0 (opmy Ilepuoauyueckoil CUCTEMBI
XUMUYECKUX JJIEMEHTOB: pa3iuyaTh MOHATUS «IJaBHas mnoArpynna (A-rpynma)» u
«moboynas mnoxarpymnmna (b-rpynma)», Manbie U OOJBIIME TIEPUOJBI, COOMHOCUMD
0003HaUYeHUs, KOTOpble uMeroTcss B Tabnuie «llepuoguyeckas cucremMa XUMHYECKUX
anementoB J[. . MenneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj sAapa, 00ILIee YUCIIO 3IEKTPOHOB U PACHPECICHHUE
UX MO 3JEKTPOHHBIM CIIOSIM);

6) K1accuuyuposamsy ~ XAUMHYECKHE  DJIEMEHTBI; HEOPraHMYEeCKHE  BEIIECTBA;
XUMUYECKUE peakuuu (M0 YHCIy M COCTaBy YYAacTBYIOUIMX B pPEAKUUU BELIECTB, IO
TeII0BOMY 3P eKTy);

7)xapakmepuzoeams  (Onuceleams) OOIIHME XUMHUYECKHE CBOWMCTBA  BEILIECTB
Pa3IUYHBIX KJIACCOB, IOATBEPKAAs ONHMCAHME IPUMEPAaMU MOJIEKYJISIPHBIX YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

8)NPO2HO3UPOBAMb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOI'O COCTAaBa;
BO3MOKHOCTH IIPOTEKAHHUSI XUMHUYECKHX [TPEBPALLEHNI B PA3JIMYHBIX YCIOBUSX;

9)8bIYUCIAML OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEILIECTB; MaCCOBYIO
JIOJIF0 XMMHUYECKOI0 3JIEMEHTa Mo (opMyJie COeIMHEHHUS; MACCOBYIO JOJIO BEIECTBA B
pacTBOpE; MPOBOIUTH PACUETHI IO YPABHEHUIO XMMUYECKOMN peaKivH;

10) npumeHsims OCHOBHBIE OINEpAllMd MBICIUTEIBHON JEATEIbHOCTH — aHalu3 U
CHHTE3, CpaBHEHME, 0000IIEHNE, CUCTEMATH3ALIUI0, KIIaCCU(UKALIHIO, BBISIBICHHE TPUYUHHO-
CJIEJICTBEHHBIX CBSI3€ — I M3Y4YEHUS CBOMCTB BELIECTB M XMMHYECKUX PEAKIIMIA;
€CTECTBEHHO-HAYYHbIE€ METOJIbl MTO3HAHUSA — HaOJI0ZEHUE, U3MEpPEHUE, MOJIETMPOBaHUE,
AKCIEPUMEHT (PeasIbHbI U MBICJICHHBIN);

11) ce0ogamy TpaBUIIaM IOJIb30BAHMSI XMMUYECKON MOCynoil M J1abopaTOpHBIM
o0opy/noBaHHEM, a TakKe IpaBuiIaM oOOpallleHUsi C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU 10 BBITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJIYYEHHUIO U
coOMpaHMIO ra3000pa3HbIX BEIIECTB (BOJOPOAA U KMCIOPOa), MPUTOTOBICHUIO PAaCTBOPOB
C ONpPEIENIEHHOW MAacCOBOW JOJIEW PACTBOPEHHOTO BELIECTBA; IUIAHUPOBATH W MPOBOJUTH
XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U KHUCIIOT C MOMOLIBIO
MHIUKATOPOB (JIakmyc, (heHoI(pTaIenH, METUIIOPAHXK U JIp.).

9 KJIACC

1) PACKpbl8ams CMblCl OCHOBHBIX XUMUYECKUX MOHSATUN: XUMUUYECKUIA DJIEMEHT,
aToOM, MOJIEKYJId, HOH, KaTHOH, AaHWOH, MNPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO,
BaJICHTHOCTh, JJIEKTPOOTPULATENIbHOCTh, CTENEeHb OKHUCJICHMS, XUMHUYECKas peakius,
XUMHUYECKasi CBSI3b, TEIUIOBOM 3(PQEeKT peakiuu, MOJib, MOJSPHBIM 00BEM, pacTBOp;
AIEKTPOJIUTBI, HEIIEKTPOIUTHI, AJIEKTPOJUTHYECKAS] OUCCOLMAIMUSA, PEAKUIUH HOHHOIO
oOMeHa, KaTanu3aTop, XMMHUYECKOe paBHOBecHue, oOpaTHMble U HEOOpaTHMbIE pEeakllvy,
OKHUCJIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUN, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIECHUE U
BOCCTaHOBJICHUE, aJIOTPOnHs, aM(OTEepHOCTh, XUMHUYECKasl CBS3b (KOBaJIGHTHAs, MOHHAS,
METaJuIMYecKasi), KpUCTAUIMYECKas PEIIETKa, KOPPO3Us METAJJIOB, CIUIABbI; CKOPOCTh
XUMHUYECKOH peakuuu, npeaeiabHo nonycrumas konnentpauus (I1/1K) Bemectsa;



2)ULTIOCMPUPOBANTL B3aUMOCBSI3b OCHOBHBIX XHWMHMUYECKUX TMOHATHM (cM. m. 1) u
MPUMEHSTH ATU TIOHSTHUS TP OMTMCAHUY BEIIECTB M MX MTPEBPAIICHHUI;

3)Ucnonvb306amsy XUMUYECKYI0 CHMBOJHUKY JJisi COCTaBlieHUS (OpMyN BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKLUN;

4)onpedensimb BAJICHTHOCTb M CTENEHb OKUCICHUS XUMHUYECKHX JJIEMEHTOB B
COCJIMHEHUSX PA3IMYHOTO COCTaBa; MPUHAIUICKHOCTh BELIECTB K ONPEIEIEHHOMY Kiaccy
COeMMHEHUM 1o  QopMmynaM; BHJI XUMHYECKOM CBsI3W  (KOBAaJICHTHAas, WOHHAas,
METaJUInYecKasi) B HEOPTaHUYECKUX COCAUHEHUSX; 3apsi/i HOHA M0 XUMHUUYECKOU (opMyIie;
XapakTep cpeAbl B BOJHBIX PAacTBOpAX HEOPTraHWYECKUX  COCIMHEHUM, THI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

5)packpvieams cmuvica Ilepuoanueckoro 3akona 1. . MenaeneeBa u J1€eMOHCTPUPOBATH
ero MOHHUMaHUE: onucvleams U xapakmepuzosams TadaMuHyo ¢opmy Ilepuoamueckoi
CHUCTEMBl XMMHUYECKMX OJEMEHTOB: pa3nuyaTh TIOHATUS «TrJIaBHas moArpymnma (A-
rpynma)» u «mnodboynas mnoxarpynna (b-rpynma)», Manbsle U OONbIIME TEPHOJIBI;
coomuocums 0003HAUECHUS], KOTOPbIE UMEIOTCSl B IEPUOIMYECKON TA0JIUIIE, C YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHS AaTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsji sApa,
00111ee YUCIIO AJIEKTPOHOB M pacHpeieieHue MX MO AJIEKTPOHHBIM CJIOSAM); OOBACHAMDb
oO1Ie 3aKOHOMEPHOCTH B U3MEHEHHM CBOWCTB 3JIEMEHTOB M MX COECJUHEHUI B Mpejenax
MaJIbIX TIEPHOJIOB U TJABHBIX MOJ- TPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

6)K1accupuyupogams ~ XUMUYECKHE  DJIEMEHTHI;  HEOPraHWYECKUE  BEIIECTBA,;
XMMHYECKHE peakiuu (MO0 YHUCIy M COCTaBy Y4YacCTBYIOUIMX B PEAKLMU BELIECTB, IO
TEIIOBOMY 3(hPeKTy, 10 U3MEHEHUIO CTENIEHEH OKUCICHUSI XUMUYECKUX JIEMEHTOB);

7)Xapakmepuzoeams (Onucvléams) oOIIUE U CHEHUPUUECKHE XUMUYECKHE CBOICTBA
NPOCTBHIX U CIOXHBIX BEIIECTB, MOATBEPXkAAs OMHUCAHWE MPUMEPAMU MOJEKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

8)cocmaenams YPAaBHEHMS JIIEKTPOIUTHYECKOW JUCCOLUMALMU KHUCIIOT, IIeIoued u
COJICH; TOJHBIE M COKpAalll€HHbIE YpPAaBHEHHS DPEAKUUMHA HOHHOIO OOMEHA; ypaBHEHUS
peaKkiuii, MOATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEX]y BEIlEeCTBAMU
Pa3IMYHBIX KJIACCOB;

9)packpuvléams CYHUIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUUN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca STHUX PEaKIU;

10) NpoOcHO3UPOBaAMb CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS;
BO3MOYKHOCTH ITPOTEKAHUS XUMUYECKUX MTPEBPAIICHUN B PA3JINYHBIX YCIOBUSX;

11)8bl4UcaAms OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYRHO MacChl BELIECTB;
MacCOBYIO JOJIF0 XMMHYECKOIO 3JIEMEHTa Mo (opMmysie COEIMHEHHs; MAacCOBYIO JOJIIO
BEIIECTBA B paCTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMUYECKOM peaKkiuy;

12) c1e0osams TpaBUJIaM TOJIb30BAHUS XMMUYECKOW IMOCYIOH M J1a00paTOPHBIM
o0opyIoBaHMEM, a TakKe IMpaBwiaM oOOpalieHusi C BELIECTBAMU B COOTBETCTBUM C
WHCTPYKIUSMU TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB TIO TOJIYYCHHIO U
COOMpaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YTJIIEKUCIIOro ras3a);

13) npoeooums PEAKIUM, TMOATBEPXKIAIOINIME KAYECTBEHHBIM COCTaB pa3UuHBIX
BEILIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPHUI- OpOMHUI-, HOAUI-, KapOoHaT-, pocdat-,
CUJIMKAT-, CyIb(haT-, TUAPOKCUA-UOHBI, KATHOHBI AMMOHHMSI ¥ MOHBI H3yUYE€HHBIX METAILIOB,
MPHUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMYECKUX BEIIECTB;

14) npumeHsims OCHOBHBIE OINEpPALMU MBICIUTEIBHON JEATEIbHOCTH — aHAIU3 U

CHHTE3, CpaBHEHHE, 000O0IIeHHEe, CHCTEMATH3alHUI0, BBISBICHHE MPUYMHHO-CIEICTBEHHBIX
CBsI3€M — I M3Y4YEeHUs CBOMCTB BELIECTB M XUMUUYECKUX PEAKIIMIi; €CTECTBEHHO-HAYUHbIE



METO/Ibl M03HAHUS — HAOJI0ICHUE, U3MEPEHUE, MOJEIUPOBAHUE, SKCIIEPUMEHT (peaabHbIN
Y MBICJICHHBIN).
2. Cogepxanne Kypca XuMHH
8 KJIACC
[TepBOHaYaNbHbIE XUMUYECKUE TTOHATHUS

[Ipenmer xumuu. Ponb XUMUK B KU3HM 4YesoBeka. Tema u BeniectBa. duznueckue
CBOMCTBA BELIECTB. ATrpEraTtHoe COCTOsiHHME BemlecTB. [loHATHE O MeToAax MO3HAHHS B
XUMHUHU. XUMHUS B cUcTeMe HayK. UucThle BemecTBa U cmecu. CiocoObl pa3iesieHusi CMECEeH.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JEMEHTbl. CHUMBOJIBI XHUMHYECKHUX 3JIEMEHTOB.
[IpocTblie U clIoKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas (opmyna. BalleHTHOCTP aTOMOB XWMHWYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcUTenbHass aTtoMHas Macca. OTHOCUTEIbHAs
MOJIEKYJISIpHAs Macca. MaccoBast 10151 XUMUYECKOT0 JIEMEHTA B COCINHEHUH.

Ou3NYEeCKNe U XUMHUYECKHE SIBJICHUA. XUMHYECKas PEakuus W €€ NMPU3HAKU. 3aKOH
COXpAaHEHUSI MAacChl BENIECTB. XHUMHUYECKHE ypaBHeHus. Kiaccudukanus XUMHYECKUX
peakiuii (COeTMHEHUS, Pa3I0KEHUS, 3aMEIICHUs, 0OMEHA).

XUMUYECKUI HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYIOH, C MpaBuiaMHu padOTHI B
nabopaTopuun U TpuéMamMu oOpalieHus ¢ JaOopaTOPHBIM 00O0PYIOBAaHHMEM; H3Y4YECHHE U
onucaHue (PU3NYECKUX CBOMCTB 00Opa3ll0OB HEOPraHMYECKUX BELIECTB; HAOIIOJCHUE
¢u3nyeckux (IUIaBJICHUE BOCKA, TasHUE JbJa, pacTUpaHHE caxapa B CTYIKe, KUIEHHE U
KOHJICHCAIIUSI BOJbI) U XUMHYECKHUX (TOpeHHE CBEYM, MPOKAIMBAHHE MEIHOU MPOBOJIOKH,
B3aMMOJICHICTBME MeJla C KHCIOTOM) SIBJIEHWH, HAOMIOJACHHWE M ONUCAHWE TPHU3HAKOB
NPOTEKAHUSI XUMUUECKUX PeaKnid (pa3oKeHue caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI €
xjopuaoMm Oapusi, pasznoxkeHue ruapokcuna meau(ll) mpu HarpeBaHuM, B3aMMOJACHUCTBHE
xene3a ¢ pactBopom conu Meau(Il)); usydenue cnocoOoB pazieieHus cMeceil (¢ TOMOIIbIO
MarHurta, (UJIbTpOBaHUE, BBIMAPUBAHUE, IUCTWUIALMS, XpomaTorpadus), NpOBEJICHUE
OYKMCTKU TIOBAPEHHOM COJIM; HAOJIOJCHUE M OMHUCAaHHE DPE3YyJbTATOB MPOBEICHUS OIbITa,
WUIFOCTPUPYIOLIETO  3aKOH  COXPAHEHHsI  MACChl;  CO3JaHME  MOJEIEH  MOJIEKYJ
(IIapOCTEePKHEBBIX ).

Baxuenmue npeacraBUTeN HEOPraHUIECKUX BEILIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopog — 3J1€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kuciopoma B Tpupoje, (HU3MYECKHe W XUMHUYECKHE CBOWCTBA (pEaKiuu
ropenus). Oxcuapl. [lpumenenue kucmopomga. CrmocoObl MOTy4YEHUsS KHUCIOpOaAA B
naboparopur W TpoMbIIUieHHOCTH. KpyroBopor kucimopoga B mpupome. O30H —
AITOTPOTTHAS MOAU(PUKAIIHS KUCTIOPOIA.

TeroBo#t A(PEKT XUMUYECKON peaKIuu, TEPMOXUMHUYECKHE YpaBHEHHS, DK30- H
SHIAOTEPMUYECKUE peaKlMH. TOIIMBO: Yrojiib U METaH. 3arpsi3HEHUE BO3/yXa, YCUIICHUE
NapHUKOBOTO 3 (deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bonopoa — anemeHT u npocrtoe BemiecTBo. Haxoxaenne BoJjopoaa B mpupoze, huznueckue
¥ XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI MoydeHus. KUCIOThI U coJu.

KonunuectBo BemectBa. Moab. MosspHas macca. 3akoH ABOraipo.
MosipHbIit 00bEM ra3oB. PacuéTsl Mo XUMHUUECKUM YPaBHEHUSIM.
dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputens. PactBopel. Hacelennsie u

HEHACBILIEHHBIE PAaCTBOPBL. Pacmeopumocms eewecms 6 600e.l Maccosas nons
BELIECTBA B pacTBOpe. XUMHUYECKHE cBoicTBa Bojabl. OcHOBaHMsA. Poib pacTBOopoB B
IPUPOAE U B JKU3HU 4YesioBeka. KpyroBopoTr BOJbI B IpUPOJE. 3arpsA3HEHUE IPUPOAHBIX BO.
OxpaHa ¥ 0YUCTKA IPUPOJHBIX BOL.



Knaccudukanuss Heopranmdeckux coenuHeHuil. Oxcuapl. Knaccudukamus OKCHAOB:
coneoOpa3ymomue (OCHOBHBbIE, KHUCIOTHBIE, aM{(OTEpHbIE) U HECOJIeo0pa3yrolIue.
HoMmenknatypa okcuaoB (MexIyHapoaHas U TpuBHaybHas). OU3nueckue U XUMHUECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanusi. Knaccudukanus ocHOBaHUM: IMIENOYM W HEPACTBOPHMBIE OCHOBAHHUS.
Homenknarypa ocHOBaHM (MEXAyHApOAHAs U TpuBHalIbHAsH). DU3nyeckue U XUMHUECKUE
CBOMCTBA OCHOBaHUU. [lonmydeHne ocHOBaHUM.

Kucnotel. Knaccudukanus xuciaor. Homenknatypa kuciaor (MexXIyHApoaHAs W
TpuBUaibHas). PU3MUECKHE U XUMUYECKUE CBOMCTBA KUCIOT. PsAJl aKTUBHOCTH METAJJIOB
H. H. bekeroa. [1o- nydeHune Kucmior.

Conu. HoMeHnkiatypa coseid (MexayHapoIHas U TPUBHAIIbHAS ).

dusnueckne U XUMUYECKUE CBOMCTBA cojeil. [lomyuenue conen.

['eneTnueckas cBs3b MEKIY KJIaCCAaMH HEOPTaHUYECKUX COECTUHEHUI.

XHUMHUYECKUH 3KCIIEPUMEHT: KaueCTBEHHOE ONPEIEICHUE COACPKAHUS KUCIOPOJIa B BO3IYXE;
NOJly4YeHHe, coOupaHue, paclo3HaBAHUE M M3y4YEHHE CBOWCTB KHCJIOPOJa; HAOIIOACHUE
B3aMMO/ICHCTBUS BELIECTB C KUCIOPOAOM U YCIOBUS BOSHUKHOBEHHS U MPEKPALICHUS] TOPEHUS
(moskapa); o3HaKOMJICHHE C 00pa3llaMM OKCHJOB U OMHCAHUE UX CBOWMCTB; MOJIY4YEHHUE,
coOupaHue, paclio3HaBaHME U H3YyYEHHE CBOWCTB BOJOpOJAa (TOpEHHUE); B3auMoOjeicTBHE
Bogopoaa ¢ okcugoM meau(ll) (Bo3MOXKHO MCIONB30BaHNE BUAECOMATEPUAIIOB); HAOIIOACHNE
o0pa31oB BEUIECTB KOJIUYECTBOM 1 MOJb; HCCIIEJOBAHHE OCOOEHHOCTEH pacTBOpPEHUS
BEILECTB C PA3JIM4YHONM PACTBOPHUMOCTBIO; IPUTOTOBIECHHE PACTBOPOB C ONpPEICIEHHOM
MacCcOBOH J1051eil pacTBOPEHHOIO BEILECTBA; B3aUMO/IEIICTBHIE BO/bI C METaIaMU (HATPUEM U
KaJbliieM) (BO3MOXKHO HCIIOJb30BAHUE BUJIEOMATEPHAIIOB); OIPEACIICHUE PacTBOPOB
KHCJIOT W IIEJIOYEH € MOMOUIbI0 MHIUKATOPOB; MCCIIE0BaHUE 00pa3lOB HEOPraHUYECKUX
BEIIECTB pa3- JIMYHBIX KJIACCOB; HAONIOACHUE W3MEHEHHS OKpacKh HHJIMKATOpPOB B
pacTBOpax KHUCJIOT U IIeJIoUel; n3yueHHne B3aumMoiecTBus okcu- na meau(ll) ¢ pacteopom
CEepHOM KHUCIOTBI, KHUCJIOT C METAJUIaMH, pEakUuil HeUTpalu3aluu; MOJy4YeHHe
HEpPAaCTBOPUMBIX OCHOBaHHi, BBITECHEHHE OJHOIO MeTajljla JPYrMM W3 pPacTBOpa COJIH;
pelieHne SKCHEpUMEHTANbHBIX 3a/ad Mo TeMe «BakHelme Kiacchl HEOPraHMYECKHX
COCAUHEHUI.

[lepuonnueckunn 3akoH u llepmonmueckas cucrema Xxumudyeckux snemeHtoB [l H.
Menpeneesa. CTpoeHne aTOMOB.
Xumnueckas cBi3b. OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUN

[IepBbie MOMBITKH KiIacCUPHUKALUE XUMUUECKHUX dNeMeHTOB. [loHsATHE O Tpynmax cXOIHBIX
AJIIEMEHTOB (IIEJIOYHBIE M LIEJIOYHO3EMEIbHBIE METAJUIbl, TAJOr€Hbl, UHEPTHHIE Ta3bl).
DNeMEeHThI, KOTOpbIe 00pa3yloT aM(pOTEPHbIE OKCUIbI U THAPOKCHU/IBI.

Ilepuonnueckuin 3akoH. Ilepuommnueckas cucrema xumudeckux oaviemeHtos /I, N.
MenpeneeBa. KopoTkonepuonnas u amuHHonepuoaHas Gopmel [leproanyeckoit cucteMsl
xumuueckux anemeHtoB . . Menneneesa. Ilepuoapsl u rpymmbl. OU3NYECKUN CMBICT
IIOPSAKOBOIO HOMEpa, HOMEPOB IIEpUOA U TPYIIIILI DJIEMEHTA.

Crpoenne atomoB. Cocta aToMHbIX saep. M3oronel. OnekTpoHbl. CTpOEHUE IEKTPOHHBIX
obomodyek atomMoB mepBbix 20 xumuueckux snemMeHTOB [lepuonnueckoit cuctemsr J. .
MenneneeBa. XapakTEpUCTHKA XMMHUYECKOTO JJIEMEHTa IO €ro  IOJIOKEHHIO B
[Tepnomnueckoi cucreme /. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS PAJIyCca aTOMOB XMMUYECKUX HIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO Ipynnam u nepuojgam. 3HaueHue [lepuoauyeckoro 3akoHa u



[lepnoauueckoil CuCTEMBbl XUMUYECKHAX JIEMEHTOB JUI Pa3BUTHs HAyKH U npakTtuku. . U.
MenneneeB — y4€HBIM U TPAXKIAHNH.

Xumuueckas  cBsa3b.  KoBaneHTHas — (mojisipHas M HENOJIsIpHAsi)  CBSA3b.
DIIEKTPOOTPULIATENBHOCTE XUMHYECKHX JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE — peakuuu.  lIponeccel
OKHCJICHHS ¥ BOCCTaHOBJIEHU. OKMCIUTENN U BOCCTAHOBUTEIIN.

XUMHUUECKUI 3KCHEPUMEHT: HU3y4deHHe O0Opa3loB BEIIECTB METAIJIOB U HEMETAIUIOB;
B3aMMOJICUCTBUE TUAPOKCHIA LMHKA C PAacTBOpAaMU KHCIOT M ILIEJIOYEH; IPOBEICHUE
ONBITOB, WUIIOCTPUPYIOIIMX IMPUMEPBl OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUi
(ropeHue, peakliuy pas3iokKeHHsl, COEIUHEHU).

Me:knpeaMeTHbIe CBS3H

Peanusanns MeXNpeIMETHBIX CBA3EH NPU MU3YYEHUU XHMHH B 8 KJIaCCE OCYIIECTBIIAETCS
Yyepe3 HCTONb30BaHWE Kak OOIIMX eCTECTBEHHO-HAYYHBIX MOHATUHM, TaK W MOHATHUH,
ABJAIOUIMXCA CUCTEMHBIMHU TSI OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmiue ecTecTBEHHO-HAYyYHbIE OHATHSA: HAYYHbIH (AKT, THIIOTE3a, TEOPHUs, 3aKOH, aHAJIN3,
CUHTE3, KJlaccu(uKanus, NepuoIudHOCTb, HAOIIO/IEHUE, YKCIIEPUMEHT, MOJIEIMPOBaHUE,
U3MEPEHHE, MOJIEIIb, SIBJICHUE.

®dusuka: Mmarepus, aTOM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H3O0TOIbI,
PaZ0aKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsjl, BEIIECTBO, Tel0, 00bEM, arperaTHoe
COCTOSIHHME BEILECTBA, a3, (PU3MUECKUE BETUUYMHBI, €IUHULBI U3MEPEHUs, KOCMOC, IIaHETHI,
3BE31161, ComHILE.

buonorus: ¢porocunTes, apixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TOPOIbI, MTOJIE3HBIE UCKOMIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemniecTtBo n xuMHuUeCKas peakius

[lepnognuecknit 3akoH. llepmonmueckass cucrema XuMHUYeCKHX dneMmeHToB /[[. .
MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHYECKHX
AJIEMEHTOB IEPBBIX TPEX IEPUOAOB, KAJIUA, KAIBLUA U MX COCJUHEHUM B COOTBETCTBUM C
TII0JI0KEHUEM DJIEMEHTOB B [ leprnoinueckol cucremMe U CTPOCHUEM UX aTOMOB.

CrpoeHre BelEecTBa: BUAbl XUMHUYECKOW CBS3M. THUIBI KPUCTAIMYECKHX PELIETOK,
3aBHCHMOCTbh CBOMCTB BELIECTBA OT THIA KPUCTALUIMYECKOW PEIIETKM M BUJIA XUMHYECKOU
CBSI3H.

Knaccudpukaums u HOMEHKJIATypa HEOPraHMYECKHWX BeUIeCTB (MEXIyHapoJIHas U
TpUBUAJbHAs). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAILIUXCS K Pa3IMYHBIM Kiaccam
HEOPTaHUYECKUX COCTMHEHUM, TEHETUYECKASI CBSA3b HEOPTaHUUECKUX BEIECTB.

Knaccudukanus XuMUYECKUX PEaKUUid MO Pa3IMYHbIM TNpU3HAKaM (M0 YUCIY M COCTaBY
yYaCTBYIOUIMX B pEAaKIMU BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO MU3MEHEHHMIO CTerneHen
OKHCJIEHUSI XUMUYECKUX 3JIEMEHTOB, 10 OOPAaTUMOCTH, MO YYaCTHIO KaTajau3aTopa). JK30-
Y DHIOTEPMHUYECKNE PEAKIIUN, TEPMOXUMUYECKHUE YPABHEHUS.

[Tonstue o ckopoctu xummuyeckon peakuuu. [loHsTHE 00 00paTMMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHATHE 0 TOMOTreHHBIX U T€TEPOr€HHbIX peakuusax. [lonamue
0 Xumuuveckom paenosecuu. DPaxkmopwvl, eauAIOWUE HA CKOPOCMb XUMUYECKOU
peaxyuu u noJI0AHCEHUE XUMULECKO20 PABHOBECUS.

OKHCITUTENbHO-BOCCTAHOBUTEbHBIE ~ PEAKLUH, HJICKTPOHHBI OanaHC OKUCIUTEIbHO-



BOCCTAaHOBUTENBHOU peakiuu. CoCTaBIEHUE YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxnuii ¢ UCIOIb30BaHUEM METO/Ia SJIEKTPOHHOTO OaaHca.

Teopus 3JIEKTPONUTHYECKON JTUCCOUMAINN. DIEKTPOIUTHI U HEANEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MexaHW3M JTUCCOLMAIMM BEUIECTB C PA3IMYHBIMUA BUJAMH XUMHUYECKOW CBS3H.
Crenenp quccounanuu. CUbHbBIE U CI1A0bIE 3JIEKTPOIUTHI.

Peakuny noHHOro oOMeHa. Y cia0BUs NPOTEKaHUSI peakuii HOHHOTO 0OMEHa, NOJIHbIE U
COKpalll¢HHbIC MOHHBIC YPaBHEHHUs peakuuil. CBOMCTBA KHUCIIOT, OCHOBAHUHM U COJIEH B CBETE
NpECTaBICHUIl 00 AIEKTPOIUTUYECKON Iuccouuanuy. KauecTBeHHbIE peakuUy Ha HOHBI.
llonsamue o cudponuse coneii.

XVAMHMYECKUN DKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMHU KPUCTAUIMYECKUX PEHIETOK
HEOPraHUYECKUX BELIECTB — META/IOB U HEMETaUIoB (rpadurta W ammasa), CIOKHBIX
BEILECTB (XJIOpUIA HATPUS); UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKUUH OT
BO3/ICUCTBUSl Pa3IMYHBIX (DAaKTOPOB; HCCIEIOBAHUE HIJIEKTPOIIPOBOJHOCTH PACTBOPOB
BEIECTB, IMpoIecca JUCCOUUALUN KHUCIIOT, IEJI0Yel W coyeld (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); MPO- BEJICHUE OIBITOB, HWUIIOCTPUPYIOIIUX MPU3HAKA TMPOTEKAHUS
peakiuii MOHHOro oOmeHa (0Opa3oBaHME OCajKa, BBIACICHHE ras3a, 00pa30BaHHE BOJIbI);
ONBITOB, WJUTIOCTPUPYIOMIMX HPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIIMMA
(ropeHue, peakiuu pas3yIoKEHUs, COCUHEHNUS); PACIo3HaBaHUE HEOPTaHWYECKHX BELIECTB C
IIOMOIIBIO KAYECTBEHHBIX PEAKLIUK Ha NOHBL;, PELICHUE SKCIIEPUMEHTANIBHBIX 3aa4.

Hemertauisl ¥ UX COEAMHEHUS

O6mast xapakrepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenieHu okucieHus. CTpoeHre U pu3nyeckue CBOMCTBA MPOCTHIX BEIECTB — IajJOreHOB.
XHUMUYECKHE CBOWMCTBA Ha MPUMEPE XJIopa (B3aMMOJEHCTBUE C METAJUIAMU, HEMETAJNIAMH,
niesnioyamu). XsopoBogopoa. ConsiHas KHUCIOTa, XUMHYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. J[elicTBUE XJopa M XJOPOBOAOPOJAa HAa OPraHM3M 4YeloBeka. Baxuenne
XJIOPUBI U UX HAXO0XKJIEHHUE B IPUPOJIE.

OOmast xapakrepucTuka 371eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUS.

Crpoenrie M (pU3MUYECKHME CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U  CEpBI.
AntoTpornHble MOJU(PUKAILIMU KUCTIOpOJa U cepbl. XUMHUYECKUE CBOWCTBA cepbl. CepoBOA0OPO,
CTpoeHHe, (QU3MYeCKHMe U XHUMHUUYeckue cBoicTBa. OKCHABI Ccepbl Kak MpeCcTaBUTEIH
KUCIOTHBIX OKCUAOB. CepHas KUCIO0Ta, PU3NUECKHEe U XUMUYECKHEe CBOMCTBA (00IIMe Kak
IpeICTaBUTENs Kjacca KHUCIOT M crenuduueckue). XUMHUECKUE pPEeakluH, Jexalue B
OCHOBE TPOMBIIUICHHOTO crnocoba moidy4deHus cepHod KucnoTsl. I[Ipumenenuwe. Conu
CEpHOHN KHUCIIOTHI, KayeCTBEHHasl peakuus Ha cyibpar-uoH. Haxoxnenue cepbl u e€
COCOMHEHUN B MpHUpoAe. XUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOWIEH Cpelbl COCIUHEHUSIMU
cepbl (KUCJIOTHBIE JOXIW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
peI0TBpaIICHHUS.

OOmast xapakTepuctuka 3ieMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHe B IpHUpoJe, PU3NUYECKHe M XUMUYEeCcKHe cBoiicTBa. Kpyrosopor
a3oTa B npupoae. AMMHak, ero (U3MYeCKMe M XHMUYECKUE CBOMICTBa, IOIYy4YEHHE U
npuMmenenune. Conu aMMOHMA, UX (HU3MYECKHE U XUMHYECKHE CBOWMCTBA, MPUMEHEHHE.
KauecTBenHnas peakiusi Ha HIOHBI aMMOHUA. A30THAsI KMCIIOTa, €€ MoJIyueHue, Gu3ndeckue u
XUMHYECKHE CBOWMCTBa (00LIME Kak MPeACTaBUTENS Kiacca KHCIOT U Cleluu(UuyYecKue).
Hcnonp30BaHne HUTPATOB M COJE aMMOHHS B KauyecTBE MHHEPAJbHBIX YIOOpEHHH.
XHWMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpebl COEAMHEHUSMU a30Ta (KUCIOTHBIE JOK/IH,



3arpsi3HEHUE BO3/TyXa, MOYBBI K BOJOEMOB).

®ocdop, amnorponHsie Momudukanuu pocdopa, Guznueckue M XUMUUECKHE CBOMCTBA.
Oxcun docdhopa(V) u dochopnas kuciaoTa, pu3ndecKkre 1 XMMUIECKIE CBONCTBA, MOTyUEHHUE.
Hcnonb3oBanue pocdaToB B KaUeCcTBE MUHEPATBHBIX YI00pEHUH.

Ob6mast xapakrepuctuka 371eMeHTOB [VA-rpynnbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUS.

Vrnepona, amioTponHble MoAU(UKAIUK, PACHPOCTPAHEHUE B MpUpoie, (GHU3MYECKHe U
XUMHUYECKHe cBoMCTBa. AncopOuusi. Kpyroopot yrieposa B mpupoze. OKCHbl yriaepoja, ux
bu3nueckue U XMMHUYECKHUE CBOMCTBA, NEHCTBHE HA >KMBBIE OPraHU3MbI, MOJYyYECHHUE U
IpUMEHEHUE. DKOJIOrHYecKue mpoodieMbl, CBsi3aHHbIe ¢ okcuaoM yriaepona(lV); rumoresa
r7100aMpHOTO TOTEIUVICHNUS KIMMAaTa; MapHUKOBBIM 3G (eKT. YronbHas KUCIOTa U €€ COJH,
uxX (U3NYECKWe M XUMHUYECKHE CBOMCTBA, MOJIyueHHE M MpuMeHeHue. KadecTBeHHas
peakuuss Ha kapOoHaT-uoHbl. Vcnonp3oBanue kapOOHATOB B  OBITY, MEIULMHE,
MPOMBINIJICHHOCTH U CETHCKOM XO3SHCTBE.

[IepBoHauanbHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBaX KakK O COSUHEHUAX yriiepoia
(MetaH, 3TaH, 3TUJICH, alleTUJICH, TAaHOJ, TIIUIEPHUH, YKCYCHasl KUCIIoTa). Mx cocmas u
xumuveckoe cmpoenue. lloHaTre 0 OMOTOTUYECKU BaKHBIX BEIIECTBAX: KUPAX, OCNKaX,
yIJeBOJlaXx — W HUX POJIM B JKU3HU 4YelloBeKa. MamepuanrvHoe eOUHCmM8Eo
OpeaHUuyecKux U Heop2aHUuyecKux cOoeOUuHeHUl.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHUE CBOICTBA, IMOJy4YEHHE U TPUMEHEHHE.
Coenunenuss kpemHus B npupoje. OOmue npexacrasieHus 06 oxcune kpemHus(IV) u
KpeMHueBoi  kuciote. CHIMKAThl, UX UCHOJb30BaHWE B  OBITY, MEAMIIMHE,
IPOMBILUIEHHOCTH. Baoichetiwue cmpoumenbHble Mamepuanvl. Kepamukd, CMmeKIo,
yemenm, Oemown, owcenezobemon. Ilpobremvr  O6e30nacHo20  UCNONBL30BAHUS
CMPOUMENbHBIX Mamepualos 6 No8CeOHe8HOU JHCUZHU.

XUMUYECKUI OSKCIIEPUMEHT: H3y4yeHUE O0Opa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB
COJITHOM KHUCJIOTBI; MPOBEICHNE KAYECTBEHHBIX PEAKIMii Ha XJIOPUA-UOHBI M HaON0eHNe
MPU3HAKOB MX MPOTEKAHMS, OMBITHI, OTpaKarolue (PU3NUECKUe M XUMHUYECKHE CBONCTBA
TaIOTEHOB M WX COEAMHEHWH (BO3MOXKHO WCIIONB30BAaHHE BHUACOMATEPHUATIOB);
O3HaKOMJIEHHE C 00pa3iamMu XJIOPHUIO0B (TAJIOTEHUIOB); O3HAKOMJICHUE ¢ 00pa3iiaMu Cephl
U e€ COoeqUHEHMSIMH (BO3MOXKHO UCIOJIb30BAaHUE BHUAEOMATEPHUATIOB); HAOIIOJCHNE
mpoiiecca OOyriIMBaHUS caxapa IMOJ JCUCTBHEM KOHIIEHTPUPOBAHHOW CEPHON KHUCIIOTHI,
W3YyYeHUE XHWMHUYECKHX CBOMCTB pa30aBICHHOW CEPHOW KHCIOTBI, TIPOBEICHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH W HAOIIOJEeHUE TMpU3HAKa €€ MPOTEKAHWS;
03HAKOMJICHHE ¢ (PU3NUECKUMHU CBOMCTBaMHM a30Ta, hochopa U uX COeTMHEHUH (BO3MOKHO
WCIIOJIb30BAHUE BHUJEOMATEPUATIOB), OOpa3naMu a3oTHBIX H (ochOpHBIX yH0OpeHuil;
nonydeHne, coOupaHue, paclo3HaBaHWE W M3yUYeHHWE CBOWCTB aMMMaka, MpPOBEIACHHE
KaueCTBCHHBIX pEakIMii Ha WOH aMMOHHMS W (ocdar-noH W M3ydeHUE TMPU3HAKOB HX
NPOTEKaHUs, B3aUMOJAEUCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIbIO (BO3MOKHO
UCTIONB30BaHUE BHUICOMATEPUAIOB); HW3YYCHHE MOJENCH KPHUCTAUIMYECKUX PEIIETOK
anMasa, rpadura, QyiiepeHa; 03HAKOMJIEHHE C IMPOILIECCOM aJCcOpOIMU PACTBOPEHHBIX
BEIIECTB AKTHMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MpPOTHBOTasa; IMOJIy4eHHE, COOMpaHHeE,
pacro3HaBaHWE€ M HW3YYEHHE CBOMCTB YIJIEKUCIIOrO ra3a; MPOBEJICHHE KaueCTBEHHBIX
peaknuii Ha KapOOHAT- W CWIMKAT-UOHBl W HW3Y4YEHHWE MPU3HAKOB WX TMPOTEKAHWSI,
03HAKOMIICHHE C TTPOTYKINEH CUIMKATHOW MPOMBIIIUIEHHOCTH; PEIIEHUE SKCTIEPUMEHTATLHBIX
3a7a4 1o Teme « BaxxHenme HeMeTauibl U UX COCTUHECHUS».

Mertannbl 1 uX COeMHEHUS



OO6miasi xapakTepUCTHKAa XHWMHUYECKHUX OHJIEMEHTOB — METAJUIOB HAa OCHOBAHUU MX
nonoxenus B llepuommueckon cucreme xummueckux snemeHtoB [I. WM. Menpgeneesa n
ctpoeHusi aromoB. CrTpoeHue MeTauioB. Mertamnuyeckass CBSI3b U MeTaJUIM4ecKas
KpUCTAUTMYECKAas  pEeHIETKa. ODJIEKTPOXUMUYECKUN  psifi  HANpSOKEHUM  METaJlIoB.
dusnyeckue U XMMHUYECKHe CBOMCcTBa MeTauioB. OOIIre CcriocoObl MOJyYeHUsT METAJLIOB.
[lIoHaTHE O KOPPO3UHM METAIOB, OCHOBHBIC CHOCOOBI 3aIIUTHl MX OT KOppo3uu. CIuiaBbl
(cTanb, YyTyH, TIOPATIOMUHNNA, OPOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[lenounpie MeTaJIbl: MoNokeHUe B [leproaudeckoi cucteMe XMMUYECKUX AJIEMEHTOB [l.
M. MenpaeneeBa; CTpOEHHE HMX AaTOMOB; HaxOXJIeHUE B mpupoae. Dusuueckue u
XUMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kainus). OKCUJIBI U THAPOKCUIBI HATPHUS U
kanus. [[pumeHeHne menoYHbIX METAJIIOB U KX COCIMHEHHUI.

[[{emoyHO3eMENbHBIE METAUIBI MAarHuid W KaJbLMK: IOJOKeHue B Ilepmoamdeckon
cucTeMe XuMuueckux 3emMeHToB /. 1. MenneneeBa; CTpoeHrE NX aTOMOB; HAXOXKJICHUE B
npupoae. Pu3nYecKue U XMMUUECKHE CBOMCTBA MAarHus U Kajblysl. BaxkHenmme coeMHeHUS
KaJIbLUsl (OKCU, TUAPOKCH]T, COJTH). JKECTKOCTh BO/BI M CIIOCOOBI €€ YyCTpaHEHUS.

AmomuHuii: nonoxkenne B llepumonnueckon cucreme xumumyeckux dneMeHtoB [[. .
MenpeneeBa; CTpOCHUE aTOMa; HAXOXICHHE B Mpupone. PU3HMYECKue U XHUMUYECKHE
CBOMCTBa AIFOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHUA U TUPOKCH/IA ATFOMUHUS.

Kenezo: mnonoxenue B llepuoguueckoit cucremMe XuMuYeckux sjaeMmeHToB JI. .
MenzeneeBa; CTpOEHHE aroma; HaxoxiaeHue B mnpupone. Dusznueckrue U XUMHUUYECKUE
cBoiicTBa >kene3a. Oxcuiwl, ruapokcuasl U conm xenesa(ll) u xeneza(lll), ux cocras,
CBOMCTBA U MOJIyYEHHUE.

XVUMUYECKUN DKCIIEPUMEHT: O3HAKOMJICHHE C OOpa3llaMu MeTall- JOB U CIUIABOB, HX
(U3MUeCKUMHM CBOWCTBAMM; M3yYCHHE pE3yJbTaATOB KOPPO3MHU METAIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHUAEOMATEPUAIOB), OCOOCHHOCTEM B3aMMOJICUCTBUS OKCHUJIA KAJIbIUS U
HATpUs C BOJAOW (BO3MOXHO HCIIOJIb30BAaHUE BHUJICOMATEPHUAIIOB); MCCIIEAOBAHUE CBOMCTB
KECTKOM BOJBI; TMpOLECCa TOPEHUS JKejle3a B KUCIO- Pojie (BO3MOXKHO MCIOJIb30BAHUE
BHUJICOMATEPUAIIOB); MPU3HAKOB MPOTEKAHMUSI KAUYECTBEHHBIX PEAKIMM HAa MOHBI (MarHwus,
KaJiblus, amoMuHusi, muHka, keneza(ll) u »xeneza(Ill), memu(Il)); HaOmonenue u
OINMCAHME TPOLECCOB OKPALIMBAHUSA IUIAMEHU HWOHAMU HATpUs, Kaausg W KaJIbLUd
(BO3MOXXHO HCIIOJIB30BAHUE BHUICOMATEPUANIOB); HCCIEA0BaHUE aM(pOTEPHBIX CBOMCTB
THIPOKCH]IA ATIOMUHMS U THIPOKCHUIA [IUHKA; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BaxkHeunime MeTaulbl U UX COCTUHECHUS.

XUMUSL U OKpY>KaroLias cpeaa

HoBbeie marepuansl um TexHONOruu. BemiectBa M marepuanbl B IMOBCEIHEBHOM >KH3HU
YeNoBeKa. XUMUS U 30pOBbE. be3onacHoe UCIoIb30BaHNE BEMIECTB M XUMUYECKUX PEAKIIUN B
ObiTy. [lepBas moMolIb TP XUMHUYECKUX 0XKOTax U OTpaBlieHUsX. OCHOBBI SKOJIOTHYECKON
IPAaMOTHOCTH. XUMHYECKOE 3arpsi3HEHUE OKpYKaroliend cpeipl (NmpeaenabHas JOMyCcTUMast
koHuentpanus Bemects — [1/1K). Posib XuMuu B pelieHHH 3KOJIOTUYECKUX MPoOIeMm.

[IpupoiHbIE UCTOYHUKH YTJIEBOJIOPOIOB (yrojb, MPUPOAHBIN Ta3, He(PTh), TPOIYKTHI UX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIIIIICHHOCTH.

XUMUYECKUN OKCIIEPUMEHT: M3y4YeHHEe oO0pasloB MaTepHayioB (CTEKJIO, CIJIaBbI
METAJIJIOB, IOJIUMEPHBIE MAaTEPHUAIIbI).

MexnpeameTHble CBSI3H

Peanu3zanusi MeXNpeIMETHBIX CBSI3€UM MIPU U3YUYEHUH XUMUU B 9 KJ1acce OCYIEeCTBISETCS
4yepe3 HCIOJIb30BaHUE KaK OOIIWX eCTEeCTBEHHO-HAYyYHBIX TOHATHH, TaK M TOHSITHH,
ABIISIOIUXCS CUCTEMHBIMH JIJI OTJEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.



OO1re ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4HbBIA (aKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAIIU3,
CUHTE3, KJIacCU(UKAIKS, TIEPUOJIHNIHOCTD, HAOIOICHUE, KCIICPUMEHT, MOJICIIMPOBAHHE,
HU3MEpEHHUE, MOJICIb, SBJICHHE, MAPHUKOBBIN 3((EKT, TEXHOJIOTH, MaTepraibl. Ou3uka:
MaTepHs, aTOM, JJICKTPOH, POTOH, HEUTPOH, WOH, HYKJIHJI, U30TOIIbI, PaJHOAKTUBHOCTD,
MOJICKYJIa, OJCKTPUYCCKHIA  3apsji, [POBOJHUKH,  IOJNYIPOBOJIHUKH, JUDJICKTPHKH,
(oTod7IEMEHT, BEIIECTBO, TENO, O00BEM, arperaTHOe COCTOSHUE BEINECTBA, Ta3, PAacTBOD,
PacTBOPUMOCTh, KPUCTAJUIMYECKAs PEHIETKA, CIUIABbl, (DU3MUCCKUE BCIUYMHBI, CIUHHIIBI
M3MEpPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COHIIE.

buosnorusi: ¢orocuHTe3, ApIxaHue, ouocdepa, IKOCUCTEMa, MUHEPAIbHBIC yIOOpPCHHS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTBA.

['eorpadus: atmocdepa, Tuapochepa, MUHEPAIIbI, TOPHBIC TOPOIBI, TOJIE3HBIE UCKOMIAEMBIE,
TOILTUBO, BOJHBIC PECYPCHI.



3. TemaTndeckoe NJIAHUPOBAHHeE.

8 kiace

Tema

KoaundectBo
4aCoB 110

()

NPUMePHOii
padoueii
nporpamMme

KoanuectBo

yacoB I1o

padoueii
nporpamMme

KoaungecTBO

padort

KoaunuectBo

padort

KoaungecTBo

padot

HepBonaqanLHHe
XUMHNYECKHUE IMOHATHUSA

N
o

N
o

o1 J1a0opaTOpPHBIX

N | MPAKTHYICCKHX

| KOHTPOJIbHBIX

1.1.

XuMnsa — BaKHas
00J1aCTh
€CTECTBO3HAHUS U
MPAKTUYECKOU
JeATEeILHOCTH YEJIOBEKa

(62}

N

o

1.2

BemiecrBa u
XUMHUYECKHE PEAKINU

15

15

Baxneiimmue
NMpeACTABUTEIN
HEOPraHu4YecKux
BelecTB

30

30

2.1

Bosnyx. Kucnopoa.
[Tonsitre 06 oxcuaax

2.2

Bonopona. Ilonstue o
KHCJIOTax M COJISIX

2.3

KonnuectseHHbIe
OTHOIILIEHUS B XUMUU

2.4

Boga. PactBopsl.

ITonsTHE 00 OCHOBAHUSAX

2.5

OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COCIMHEHN N

11

11

IHepuoauyeckuii 3aKoH
u [lepuoguueckas
cucTeMa XUMHYEeCKHX
sjaementos /I. U.

MenpgesieeBa. CtpoeHue

aToMoB. XUMHYECKAas
cBA3b. OKHCJINTETBLHO-
BOCCTAHOBUTEJIbLHbIE
peakuumn

15

15

3.1

[lepuonnyecknii 3akoH u | 7
Ilepnonnueckas cucrema

XUMHUYECKHUX IJIEMEHTOB
. . Menneneena.
Crpoenue aroma

3.2

XumMudyeckas CBSI3b.
OKHCIUTENIBHO-
BOCCTaHOBUTECJILHEIC
peakuuu

PezepBHOE Bpems

UTOI'O

68

70

12




9 kJ1ace

Tema

KoaunuecTBO

4YacoB Mo
NpUMepPHOii

(V)

padoueii
nporpamMme

KoaungecTBoO

yacoB I10

pabdoueii
nporpamMmme

KoaungecTBoO

padot

KoanuectBo

padort

KoangecTBoO

padoTt

BemrecTBO M
XHMHYeCKHe Peakunu

-
=~

[
\I

| Ja00paTOPHBIX

| NPAKTUHYE€CKHUX

| KOHTPOJIbHBIX

IToBTOpenue u
yIrayOJeHue 3HaHUH
OCHOBHBIX Pa3/IeJI0B
Kypca 8 kiacca

o1

o1

o

o

o

1.1

OcCHOBHEBIE
3aKOHOMEPHOCTHU
XUMHUYECKUX PEaKIIUI

1.2

DNEKTpOIUTUIECKAsI
JIUCCOLMALIHSL.
XUMHUYECKUE pEaKIIUU
B pacTBOpax

Hemerananl n ux
coeINHEeHUd

24

24

2.3

O6mas
XapaKTEPUCTHUKA
XAUMHYECKHUX DJIEMEHTOB
VIIA-rpynnsl. I'agorenst

2.4

O6mas
XapaKTepUCTUKA
XUMHUYECKUX JIEMEHTOB
VIA-rpynnel. Cepa u eé€
COCIMHEHUS

2.5

OGmas
XapaKTepUCTHKA
XUMHYECKUX 3JIEMEHTOB
VA-rpynmnsl. A3or,
dochop u ux
COCMHEHUS

2.6

OGm1ast xapakTepUCTHKA
XUMHYECKUX
aneMeHToB [VA-
TpyIIbl. YTIEpOa U
KPEMHHH U UX
COEJIMHEHUS

MeTaaiabl U UX
coeIMHEeHU A

20

20

3.7

OO1mue cBoiicTBa
METAJUIOB

3.8

Bakueiine MeTamisl 1
UX COETMHEHUA

16

16

XuMus v
OKpY:Kawuias cpeaa

Pe3epBHOE Bpems

NTOI'O

68

70

12




