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IIVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA
YYEBHOI'O IIPEJIMETA «XUMMUSA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JINYHOCTHBIE pPe3y/IbTaThl

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHUS TPOTPAaMMBl OCHOBHOTO OOIIEr0  00pa3oBaHUS
JIOCTUTAIOTCS B X0JI¢ OOyYeHUsI XUMHUH B €IMHCTBE y4eOHOW M BOCHUTATENBHOMN NeATeIbHOCTU
Opranu3aliud B COOTBETCTBUM C TPAAUIMOHHBIMM POCCUUCKUMH COLIMOKYJIbTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUIaMH U HOPMaMU
MOBEJICHUS M CIIOCOOCTBYIOT TMpOIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COLMATH3AIUU
oOydJaronuxcs.

JIM9HOCTHBIE PE3YJIbTAaThl OTPAKAIOT C(HOPMHPOBAHHOCTh, B TOM 4YHCIIE B YacTH:
IHaTproTH4YecKoro BOCIMTAHUS

1) LIEHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XHUMHYECKOH HayKH B >KM3HU COBPEMEHHOrO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW MH(POpPMAIUCH O MEPEAOBBIX JOCTHKCHHSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMHUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSIX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

I'pasxkmaHcKoOro BOCIMTAHUA

2) mpeacTaBieHUs O COIMAIBHBIX HOPMAaxX M MPaBUIAX MEXKJIMYHOCTHBIX OTHOIICHUM B
KOJUJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, y4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON M APYTHX BUIAX ACATEIHHOCTH; TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOH JI€ATEIbHOCTU MPHU BBHITOJIHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3aJa4, BBHIOJIHEHUU
XUMHUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOINOMOINM B TMpolecce 3TOH Y4eOHOW IesTeNbHOCTH,; TOTOBHOCTH OLIEHUBAaTh CBOE
MOBEJICHUE W TIOCTYIKH CBOMX TOBAPHUIIEH C TO3UIMHM HPABCTBEHHBIX M TPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCJIEICTBUI OCTYIIKOB;

[leHHOCTH HAYYHOT0 MO3HAHUA

3) MUPOBO33PEHYECKUX TMPEACTABICHUI O BEIIECTBE U XUMHYECKOW peakiuw,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM W COCTaBISAIONIMX OCHOBY ISt
MOHMMAHUA CYIIHOCTH HayyHOM KapTHUHBI MHpa; TMPEeACTaBIeHU 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOIBI, B3AUMOCBS3AX YEJIOBEKa C MPUPOJIHON Cpeoil, 0 poiu
XMMUU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEJILHBIX MOTHUBOB, HAIPABJICHHBIX Ha IMOJyYE€HHWE HOBBIX 3HAHWM IO XHUMHH,
HEOOXOUMBIX /7Sl OOBSICHEHHSI HaOJII01aeMbIX MTPOIIECCOB U SBIICHUI;

5) mo3HaBaTenbHOW, WH(GOPMAIIMOHHOW M YHUTATEIHCKOW KYJIbTYPHI, B TOM YHCIIC€ HABBIKOB
CaMOCTOSITENILHOM PabOThl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEPaTypoH, JOCTYIHBIMU
TEXHUYECKUMH CPEJCTBAMU WH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOyYEHHUIO W TO3HAHMIO, JTIOO03HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCOZHAHHOMY BBIOOPY
HANPaBIEHHOCTH U YPOBHS O0y4YEHHS B ajbHEHIIIEM;

@®opMupPoOBaHUSA KYJIbTYPHI 310POBbS

7) 0CO3HAaHMS IEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 3JI0pOBBIA 00pa3 >KW3HHW, OCO3HAHUS IIOCJIECACTBHI M HENPUATHS BPEIHBIX TPUBBIYCK
(ynotpebneHusi ankoroisi, HAPKOTHKOB, KypeHHs), HEOOXOTUMOCTHU COONIOACHHUS MPaBUII
0€30MacHOCTH MPU OOPAIEHNN ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY M peallbHON KU3HU;

TpyaoBoro Bocnuranus

8) uHTepeca K MPaKTUYECKOMY M3YyUEHHIO Tpodeccuil 1 Tpyla pa3iuyHOro poja, yBaXKeHHe K
TPYAy U pe3yJibTaTaM TPYAOBOH JEATEIbHOCTH, B TOM YUCIIE HA OCHOBE MTPUMEHEHUS MPEAMETHBIX
3HaHUII 10 XUMHUHM, OCO3HAHHOTO BBIOOpPA WHIMBUAYAILHOW TPACKTOPUU MPOJOJHKEHUS



o0pa3oBaHusi C Y4ETOM JIMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPeOHOCTEH; yCHemHOoN Tpo(hecCHOHATLHON AEATeIbHOCTH W Pa3BUTHSA
HEOOXOIMMBIX YMEHHIA; TOTOBHOCTb a/IalITUPOBATHCS B MPO(EeCCHOHATBHOM cpeie;

JKO0JIOTrHYeCKOro BOCIIMTAHUSA

9) PKOIOTHYECKH 11eJIeCO00pPa3HOr0 OTHOIICHHUS K MPHUPOJIe KaK UCTOYHUKY JKU3HU Ha 3eMiie,
OCHOBE €€ CyIleCTBOBaHMs, MOHUMAaHMs I[EHHOCTH 30POBOr0 M 0€30macHOro odpasa >KU3HU,
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (U3UYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUS [ICHHOCTH COOJIIOACHUS MTPaBUJI O€30M1aCHOI0 MOBEICHUS MPU paboTe C BEIIECTBAMH, a
TAKXKE B CUTyalMsX, YTPOXKAIOIINUX 3I0POBBIO U KU3HU JIHOJICH;

10) cmocoOHOCTH MPUMEHSTH 3HAHUS, MOJTYy4aeMble MPU U3YYEHUU XUMHH, Ui PEIICHUs
3a7]a4, CBSI3aHHBIX C OKPYXKAIOLIEH NPUPOJHOM CPENOW, IMOBBIIIECHHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTel MX pelieHus
MOCPEACTBOM METOJIOB XHUMUU;

11) SKOJOrMYECKOro MBILIUICHUS, YMEHHS PYKOBOACTBOBAaTHCS UM B II03HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.

MeTanpeamMeTHblie pe3yJabTaThl

B cocraBe MeranmpeaMeTHBIX PE3YNbTAaTOB BBUICIAIOT 3HAUYMMbIC i1 (HOPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUHOoTe3a, (aKT, CHCTEMa,
MpOIIeCC, AKCIEPUMEHT U Jp.), KOTOPBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
peIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATUX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAyYHOW KapTHHE MHpa, U YHUBEPCAIbHBIC Y4eOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUIAHHPOBAHUIO M OCYIIECTBICHUIO YICOHOM IeATEIHhHOCTH.

MeTtanpeameTHble pe3yabTaThl OCBOCHHSI 00pa30BaTEIbHOM MPOTrpaMMbl [0 XUMHH OTPaKAIOT
OBJIQJICHUE YHUBEPCAIbHBIMU I03HABATEIbHBIMH JICCTBUSIMU, B TOM YHUCJIIE:

ba30BbIMH JT0rHYeCKUMU ACHCTBUAMM

1) yMeHHeM WUCHOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS] TP OCBOCHUHM 3HAHUM:
pacKpbIBaTh CMBICT XHMHYECKUX TIOHSITHH (BBIACNATh HMX XapaKTepHble MPU3HAKH,
YCTaHABIIUBATh B3aMMOCBS3h C APYTUMU MOHSATHUSMHU ), UCTIOJIH30BATh MOHATHS [ OOBSICHEHUS
OTNIeTbHBIX (DAaKTOB M SIBIEHUH; BBHIOMPATh OCHOBAaHUS U KPHUTEPUU IS KIAcCUPUKAIMH
XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIU; YCTaHABIMBATh IPUUNHHO-CIICJICTBEHHBIE CBSI3U
MEXIy OOBEKTaMHU M3YUYEHHUS, CTPOUTh JIOTHYECKHE pACCyKIeHUS (UHIYyKTUBHBIE,
JIeTlyKTUBHBIE, IT0 aHAJIOTUH); JEIaTh BBIBOJIBI U 3aKIIIOYCHNUS;

2) yMeHHEeM MPUMEHSTh B MpoIlecce MO3HAHUS MOHATUS (MIPEAMETHbIE U MeTalpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIB3yeMble B XUMHHU, MPeoOpPa3OBHIBATH IIHPOKO
MPUMEHSIEMbIE B XUMUU MOJIETbHBIE TIPEICTABICHUS — XUMUYECKHI 3HaK (CMMBOJ dJIEMEHTA),
XUMUYECKass (GopMysia M YpaBHEHHE XUMHUYECKOM pEaKIMd — TpU pelieHuu y4deOHo-
MO3HABATENbHBIX 3a/lay; C YYETOM OTUX MOJIEIbHBIX MPEJICTABICHUNA BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU M3Y4aeMBIX OOBEKTOB — XHUMHUYECKHUX BEIIECTB W
XUMHUYECKHX PEAKIIN; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIC CBS3H U
MPOTHBOPEYHST B M3YYaeMBIX TPOIECCAX U SBICHUSX; TpesiaraTh KPUTCPUU JJIs BBISIBICHUS
ATHX 3aKOHOMEPHOCTEH U IPOTUBOPEUHIL; CAMOCTOSATEIHHO BEIOUPATH CIIOCO0 pelieHus y4eOHoi
3aaun (CpaBHHMBATh HECKOJIBKO BapHAHTOB peEIICHUs, BbIOMpATh HamOoJee MOIXOMSIIUNA C
Y4E€TOM CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPHUEB);

ba3oBbIMHU HCC/I€10BATEIbCKUMH 1HCTBUSIMH

3) yMEeHHMeM HCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS, a
TaKk)k€ B KayeCTBE OCHOBBI i1 (OPMHUPOBAHMSI THIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMbBIX CYKJICHHII;

4) mpuoOpeTeHHe OMbITa MO0 IUIAHWPOBAHUIO, OPTaHU3AIMH W TPOBEICHUIO YUYCHHYECKHUX
AKCIIEPUMEHTOB: YMEHHE HAOII0IaTh 332 XOJJOM MPOIlecca, CAMOCTOSTEIIEHO TPOTHO3UPOBATH €T0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIIEHHMS M BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOIO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUYET O MPOACIaHHOW paboTe;



Padoroii ¢ nunpopmanueii

5) yMeHueM BbIOUpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIHIO PA3TUYHbBIX BUJIOB
U GOpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XUMHYECKOTO COJIep)KaHUs, CIpaBOYHBIE TIocoOus, pecypcbl HHTepHeTa); KpUTHUYECKH
OLICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEM MPUMEHSThH Pa3IMYHbIE METO/IbI U 3alIPOCHI IIPU MOUCKE U 0TOOpe MHGOpMALIUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
onpeAenéHHOro THIA; NMPUOOpPETeHHE OMbITa B O0JIACTHM HCIOJIb30BaHUA HH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOTI'O MCIIOJIB30BaHHS PA3THUHBIX
MOMCKOBBIX CHCTEM; CAaMOCTOATEIbHO BBIOMPATh ONTHUMAIbHYIO (OopMy MpencTaBiICHUS
UHPOPMALIMM U WUIIOCTPUPOBATH PEIIAEMbIE 3aJlaud HECIOXHBIMH CXEMaMH, JAMarpaMMaMu,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

7) yMEHHEM WCHOJIb30BaTh M aHAIM3UPOBATH B IMpOIECCe yU4EOHOW M HCCIEIOBATEIIbCKON
JEeSTENIbHOCTH UH(POPMAIIHIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJILCKOT0 X0341UCTBA U TPAHCIIOpTa
Ha COCTOSIHUE OKPY>KAIOLIECH NPUPOJTHON CPEBI;

YHuBepcaabHbIMH KOMMYHHKATUBHBIMH el CTBUSIMU

8) yMmeHHMeM 3aJaBaTh BOIPOCHI (B XOJ€ JHAOra W/WIM JUCKYCCHH) TIO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

9) nmpuoOpereHue OmbITa NPE3CHTALUU  PE3yJbTAaTOB  BBINOJHEHUS  XUMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPaTOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

10) 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMHU TIO3HABATEJILHOW U
HCCJIEIOBATENLCKON NIeATEeIbHOCTH TpPU PELICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJIACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJMHAIIUS COBMECTHBIX JEHCTBHM, ONpeesieHue KPUTEPUEB 10 OI[EHKe KayecTBa
BBITIOJIHEHHOU paboTHI | JIp.);

YHuBepcaabHBIMH PeryJIATHBHBIMHU AeHCTBUSIMH

11) yMmeHrnEM caMOCTOSITETTHHO ONPENENATH IeNH IEITETbHOCTH, TUTAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATENBHOCTh, BbIOMpPATh
HaubOosnee H(PQeKTUBHbIE CHOCOOBI pelIeHHs Yy4yeOHbIX U IO3HABaTENIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATh MPENJIOKEHHBIA AITOPUTM JEHCTBUI MpU
BBIITOJIHEHUH 33JaHUi C Y4E€TOM TOJYYCHHS HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTax —
BEIIIECTBAX U PeaKIUsX; OLEHUBATh COOTBETCTBHUE MOJIyUEHHOTO pe3yJibTaTa 3asBJICHHOM LeNH;

12) ymMeHreM UCTIONb30BaTh U aHATM3UPOBATH KOHTEKCTHI, ITPE/IIaraeMbple B YCIIOBHH 33 JaHHIA.
IIpenmeTHble pe3yJibTAThI

B cocraBe mpeaMeTHBIX pPE3YyNbTATOB 110 OCBOSHHIO 00s3aTENBHOTO  COJEpIKaHUS,
YCTQHOBJICHHOTO JIaHHOW TpuUMEpHOW paboueil mporpamMmoi, BBIACISAIOT: OCBOCHHBIE
oOydJalolmuMucs Hay4dHble 3HAHUS, YMEHHS M CIOCOOBI JAeWcTBUM, crneuuduueckue amis
npeaIMeTHOW o0nacTu «XUMHUS», BUIBl JEATEILHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHUS, €r0
UHTEPIpPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaITHsIX.

[IpenMeTHbie  pe3ydbTaThl  MPEACTaBICHBI MO ToAaM  OOydYeHUsS U OTPaKaroT
c(hOpMHUPOBAHHOCTH Y OOYUAFOIIMXCSI CISTYIONTIUX YMEHUMN:

8 KJIACC

1) packpvisamb cmbici OCHOBHBIX XHMHYECKHX TOHSTHI: aToM, MOJEKYJa, XHMHUYCCKHI
3JIEMEHT, MPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOIHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAasi M MOJIEKYJISIpHAsh Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Js XMMHUYECKOTO 3JIEMEHTa B COCJMHEHUH, MOJISIPHBIA O00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, JEKTPOOTPUIIATETILHOCTh, CTEIIEHh OKUCIICHHSI, XUMHUECKas
peakiusi, Kiaccu(UKams Peakiuil: peakiud COCTUHEHHS, PEaKIUU Pa3NIOKEHUs, peaKiuu
3aMEIIeHMs], Peakiiui 0OMEHa, 3K30- M YHAOTEPMUUYECKUE PEAKIINU; TETUIOBOK d(PPeKT peakiuu;
PO aTOMa, DIEKTPOHHBIA CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYECKas CBSI3b,



MOJISIpHAsl U HETOJspHAs KOBAJCHTHAs CBsI3b, MOHHAS CBs3b, WOH, KaTHOH, aHWOH, PacTBOpP,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs KOHIIEHTpaIusl) B pacTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUCCKUX MOHATHH (CM. M. 1) ¥ MPUMEHSATH
9TH MOHATHUS IPU ONKMCAHUU BEIIECTB U UX MPEBPAILCHUI;

3) ucnonvbzoeames XMMUYECKYIO CHMBOJIMKY JUISI COCTAaBJICHUST (DOPMYIT BEILECTB M ypaBHEHHIA
XUMHUYECKHUX PEaKIIHii;

4) onpedensimp BAIEHTHOCTh aTOMOB 3JCMEHTOB B OWHAPHBIX COCIAMHCHUSX; CTEICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAIICKHOCTh BEIIECTB K ONMPEeAeIEHHOMY
KJIACCy COEAMHEHHWU TO QopmyiaMm; BHJ XUMHUYECKOW CBS3M (KOBAJCHTHAsT W HWOHHAS) B
HEOPraHMYECKUX COCAMHEHUSX;

5) packpvieamo cmvicn Tlepuoamueckoro 3akoHa JI. M. MenneneeBa: JeMOHCTPUPOBATH
MOHMMAaHHE MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX IMOJIOKEHHUS B
[Tepuonuueckoil cucteme; 3aKOHOB COXPAaHEHHsI MAaCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO Y4Y€HUs, 3aKOHa ABOTaIpO; OnUChIGAMb U XApakmepuzosams TaOIUUHYIO
dopmy Ilepuoanyeckoil CHUCTEMbl XHMHUYECKHX OJIIEMEHTOB: pa3iWyaTh IOHATHS «TJIaBHAs
noarpynna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», manbie u OOJbIINE TEPUOMD;
coomHocumb O0O3HAYCHHS, KOTOpbIe HUMeEIOTcss B Tabnmme «llepmomuueckas cucrema
xumuueckux osnemeHToB JI. U. MenneneeBa» C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3aps] sapa, oOImee 4YHCIO JIIEKTPOHOB U
pacrpeziefieHue X MO0 JICKTPOHHBIM CIIO0SIM);

6) rraccuguyuposams XUMHYECKHUE SJIEMCHTBI, HEOPraHMUYCCKHE BELICCTBA; XMMHUYCCKHE
peaxuu (1Mo YKUCIy ¥ COCTaBy YYaCTBYIOUINX B PEAKI[UH BEIIECTB, M0 TEINIOBOMY 3P dEKTY);

7) xapaxmepuzosams (onucviéanms) OONIME XUMHUYCCKHE CBOWCTBA BEINECTB Pa3IUYHBIX
KJIACCOB, TMOATBEpXAasi OMHCAHWE MPUMEPAMU MOJEKYISPHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

8) npoecnozuposamv CBOWCTBAa BENISCTB B 3aBHCHMOCTH OT HMX Ka4eCTBEHHOTO COCTaBa;
BO3MOYKHOCTH MPOTEKAHHUS XUMHYECKHIX MPEBPAMICHUN B Pa3IMUHBIX YCIOBHSIX;

9) ebiuucIMb OTHOCUTEIBHYIO MOJIEKYSIPHYIO M MOJSIPHYIO MAacChl BEHIECTB; MAacCCOBYIO
JIOJTF0 XUMHYECKOTO AJIeMEHTa 10 (hopMyJie COeTMHEHHST; MACCOBYIO JIOJFO BEIIECTBA B PACTBOPE;
MIPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKInu;

10) npumensims OCHOBHBIC ONEpAIMH MBICIUTEILHON NIEATEIBHOCTH — aHalW3 M CHHTE3,
CpaBHEHHe, 0000IIeHHe, CHCTeMaTH3allMio, KJIAacCHU(MKAlMIO, BbISBIEHUE MPUYUHHO-
CIIEZICTBEHHBIX CBSI3€ — JII1 W3YYEHHUS CBOWCTB BENIECTB M XHMHUYECKHX PEAKIIHA;
€CTeCTBEHHO-HAyUHbl€ METOJAbl TO03HAaHWS — HaONIo/IeHUe, HU3MEpEeHUe, MOJEIMPOBaHHE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

11) cneoosamev ~ mpaBUIaM  TMOJNB30BaHUS ~ XUMHYECKOW TMOCYyHOii ©  J1aOOpaTOpPHBIM
o0OpyIOBaHWEM, a TakXKe TpaBWiIaM OOpamleHHus C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIMSMH TIO BBIMIOJIHEHUIO J1a0OPAaTOPHBIX XHUMHYECKHX OIBITOB M0 TOJYYCHHUIO U
coOMpaHni0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OTpeNieNI€HHOW MaccoBOM J1ofiell  pacTBOPEHHOrO BELIECTBA; IUIAHUPOBATb M IMPOBOAUTH
XUMHYECKHE JKCIIEPUMEHTHI MO PACTIO3HABAHUIO PACTBOPOB IIEIOYEH W KHCJIOT C MOMOIIBIO
WHAUKATOPOB (Takmyc, ¢heHondranern, METUIOPaHK U JIp.).

9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XHMHUYECKHX TIIOHSTHI: XUMHUYECKUH OSJEMEHT, aToM,
MOJIEKYyJla, HWOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BaJCHTHOCTH,
AIIEKTPOOTPHUIIATEIILHOCTh, CTENEeHb OKHUCIICHUS, XUMHUYECKash pEeaKIus, XUMHYECKas CBS3b,
TETUTOBON dPQEKT peaKimu, MOJIb, MOJSIPHBI 00BEM, PacTBOP; DIEKTPOIUTHI, HEITEKTPOIIHTEHI,
AIIEKTPOJIUTHYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTaiu3aTrop, XMMHUYECKOoe
paBHOBeCHE, OOpaTUMbIE W HEOOpaTHMbBIE pPEaKIHH, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKIMH, OKHUCIUTENIb, BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBJICHHE, AJJIOTPOIUS,
aM(pOTEepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAsI, METAJUIMUECKast), KpUCTalTnyecKas



pemérka, KOPpO3UsS METANIOB, CIUIAaBBl; CKOPOCTh XUMHUECKOW peaklud, NpeaeabHO
nonyctumast koneHnTpamus (I1IJIK) Bemectra;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUCCKUX MOHATHH (CM. M. 1) ¥ MPUMEHSATH
9TH MOHATHUS IPU ONKMCAHUU BEIIECTB U UX MPEBPAILCHUI;

3) ucnonvbzoeames XMMUYECKYIO CHMBOJIMKY JUISI COCTAaBJICHUST (DOPMYIT BEILECTB M ypaBHEHHIA
XUMHUYECKHUX PEaKIIHii;

4) onpedensimp BaJICHTHOCTh U CTEIICHb OKHUCJICHHS XMMUYECKUX JJIEMCHTOB B COCIMHEHHSX
Pa3IMYHOTO COCTaBa; MPUHAJJICKHOCTh BEIIECTB K OMPEICIEHHOMY KJIacCy COEIMHEHUU IO
dbopmynaM; BII XUMHUECKON CBSI3U (KOBAJICHTHAs, MOHHAS, METAJNINYECKasi) B HEOPraHUIECKUX
COCIMHEHUSX; 3apsil MOHA 0 XUMHUYECKOW (opmyle; XapakTep cpeabl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHMM, TUII KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;

5) packpvieamo cmoicn Tepuoauueckoro 3akona J[. M. MeHzeneeBa u 1eMOHCTPUPOBATh €ro
NOHUMAaHHE: ONUCLIBAMb U Xapakmepuzosams TadmuuHyio (opmy llepumomuueckoil cucremMbl
XUMHYECKHX SJIEMEHTOB: pa3linyarh MOHATUS «TJIaBHAas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpynna (b-rpynma)», mansie u OONbIIME TEPHOABI; COOMHOCUMbL O003HAYEHUS, KOTOpHIC
UMEIOTCS B TEPUOAUYECKON Talbluile, ¢ YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] sipa, 00llee YUCIIO 3JIEKTPOHOB U pacHpeesieHue uxX
[0 DJEKTPOHHBIM CIIOSIM); 00bACHAMb OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB
AJIEMEHTOB M MX COEIMHEHUH B Ipelenax MalbIX MEPUOJIOB U TJIaBHBIX HOArPYII C YYETOM
CTPOEHHS UX aTOMOB;

6) rraccuguyupoeams XUMHYECKHUE SJIEMCHTBI, HEOPraHMUYCCKHE BELICCTBA; XMMHUYCCKHE
peakiuu (10 YUCIY U COCTAaBY YYAacCTBYIOIIUX B PEAKIMH BEIIECTB, [0 TEIIOBOMY 3 (deKTy, 1o
MU3MEHEHUIO CTENIEHEW OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

7) xapakmepuzosamo (onucviéams) 00IIKE U CICHUPHUCCKHE XMMUYECKHE CBOMCTBA MPOCTHIX
U CIIO)KHBIX BEIIECTB, IOATBEPXKAAs ONHCAHUE TPUMEPAMH MOJICKYJISPHBIX W HOHHBIX
YPaBHEHHH COOTBETCTBYIOIMX XMMUYECKUX PEaKIuii;

8) cocmasnsimes ypaBHEHHS SIEKTPOJUTHYCCKON TUCCOLMAIIMU KUCIIOT, IIEIOYeH W COJiei;
NOJHBIE M COKpalIEHHbIE YpaBHEHHs peakluil HMOHHOro OOMEHa; ypaBHEHMs peakiHii,
MOJATBEPXKJAIOIINX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXJY BEIIECTBAMM Pa3JIMYHBIX
KJIaCCOB;

9) packpvieams CyIIHOCTh OKHCIHMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUH MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCca 3THX PeakLui;

10) npoenosuposams CBOWCTBa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3MOKHOCTU
IPOTEKaHUs XUMUYECKUX MPEBPAILIEHUH B Pa3INYHbIX YCIOBUSX;

11) gbiuucnsimes OTHOCUTEIBHYIO MOJICKYIISIPHYIO M MOJISIPHYEO MacChl BEILIECTB; MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 1o (hopMyJie COeIMHEHHST; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;
MIPOBOJIUTH PACUYETHI 110 YPAaBHEHUIO XUMUYECKON PEaKIINH;

12) credoéams  mpaBUIIaM  TOJIb30BaHUS XUMHYECKOH IMOCYyIOH W JIaOOpaTOPHBIM
o0opy/soBaHHEM, a Takke IMpaBWiIaM OOpallleHusl C BelulecTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIOJHEHHUIO J1a0OpPaTOPHBIX XWMHYECKUX OINBITOB MO MOJIYYEHUIO U
coOMpaHUIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

13) nposooums peakuuy, TOATBEPKIAIOIINE KAUYECTBEHHBIH COCTAaB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM NYTEM XJIOpHI- OpoMuiA-, MOAMI-, KapOoHaT-, docdaT-, CUIMKAT-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI ~aMMOHHS M  MOHBl M3YYEHHBIX  METAaJJIOB,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX BEIECTB;

14) npumernsms OCHOBHBIC ONEpAIMU MBICIUTENBLHON AEATEIPHOCTH — aHaIM3 M CHHTES3,
cpaBHEeHHe, 0000IIeHne, CHCTeMaTU3alllIo, BbISIBIEHUE MPUYUHHO-CIIECTBEHHBIX CBSI3eH — s
U3y4YEHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIHii; €CTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (peasibHbIN U MBICIIEHHBIN).



COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»

8 KUIIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Posib xumuun B kn3HU venoBeka. Tena u BemectBa. Pu3nueckue CBOMCTBA
BelIeCTB. ArperaTHoe cocTosiHue BelecTB. [IoHATHE 0 MeTofax MO3HAaHUS B XUMUU. XUMUS B
cucteme Hayk. YucTtele BemectBa U cmec. CriocoObl pa3ielieHus cMeceil.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 371€MEHThI. CUMBOJIBI XUMUUYECKUX 3J1eMeHTOB. [IpocThie u
CJIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XMMHYECKHUX 3JEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BemlecTB. OTHocuTeNbHAass aToMHas Macca. OTHOCUTENbHAs MOJEKYJspHass Macca.
MaccoBas 10J1s1 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

®usznueckue M XUMHUYECKHE SBJICHMsS. XHMHUYECKas peakuus U €€ NpPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUe ypaBHeHUs. Kimaccupukanuss XUMHYECKIX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

XUMHUUECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XMMMUECKOW IOCYHO0#, ¢ mpaBuigamMu palOoThl B
nabopaTopuu ¥ puéMamu o0palieHus ¢ Ja0opaTOPHBIM 000pYI0OBaHUEM; U3YUEHHUE U OMMCAHKE
(U3HMUECKUX CBOMCTB 00pa3I[0B HEOPraHUIECKUX BEIIECTB; HAaOMroIeHe (hU3NIeCKUX (TUIaBJIeHNE
BOCKa, TasHHE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KHIICHHE U KOHJIEHCAIIUS BOJbI) U XMMHUYECKIX
(ropeHue cBeuyM, NPOKATUBAHUE MEAHOW TMPOBOJIOKH, B3aUMOACUCTBHE MeJla C KHUCIOTON)
SBJICHU, HAOJIIOZICHNE U ONKCAHHE MPU3HAKOB MPOTEKAaHUS XMMUYECKUX Peakuuil (pasioxeHue
caxapa, B3aMMOJIECTBHE CEPHON KHUCIIOTHI C XJIOpHUIoM Oapus, pasnoxenue rugpokcuaa meau(ll)
IpU HarpeBaHUM, B3auMojieiicTBHE jkene3a ¢ pactBopoMm conu menu(Il)); uzydenue crnoco6oB
paszmeneHust cMmeceil (C TOMOIIBIO MarHuTa, (WIBTPOBAHHE, BBITAPUBAHUE, TUCTUILISLINS,
xpomarorpadus), MpoBeICHHE OUUCTKU TTOBAPEHHOM CcOJM; HAOII0IEHUE U OMMCAHUE PE3yNIbTaTOB
IIPOBEJICHUS OIIBITA, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl; CO3aHUE MOJEIIEH MOJIEKYII
(IIapOCTEePIKHEBBIX ).

Baskueiinue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmecp razos. CocrtaB Bo3nyxa. Kuciopog — 3I€MEHT M NPOCTOE BEILECTBO.
Haxoxnaenue kucinopona B npupoze, Gpu3nueckue U XMMHUECKHEe CBOMCTBA (peaKklMU TOPEHMUS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMelnuieHHOCTH. KpyroBopot kucioposaa B npupoje. O30H — ajuioTponHas MOAU(pUKaLUs
KHCIIOpOJa.

TemnoBoit >PQexT XUMHUECKOH peakluu, TEepPMOXMMHUUYECKHE YpaBHEHHUS, DOK30- H
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib MW MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOSL.

Bonopon — snemeHT u npocToe BemecTBo. Haxoxaenue Bogopoaa B npupoze, Gpuzndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oay4yeHus. KucioTs! u comu.

KomngectBo BemectBa. Monb. Monsipaas macca. 3akoH ABoraapo. MomspHbiii 00BEM Tra3oB.
PacuéTsl Mo XUMHUYECKUM ypaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pacrtBoputens. PactBopsl. HacelllieHHBIE U
HEHACKHIIIIEHHBIE PACTBOPHL. Pacmeopumocms eewjecms 6 6ode. MaccoBas [0S BEIIECTBA B
pacTBope. XUMHYeCKue cBoWcTBa BOAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpOAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanmss Heopranmveckux coenmHennid. Oxcuasl. Kraccudukammss OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknarypa
OKCHJIOB (MEXAyHapojHas W TpuBHajibHas). dusnueckne M XUMHYECKHE CBOWCTBAa OKCHJIOB.
ITony4yenue OKkCUIOB.

! KprI/IBOM 0003HaYeH y‘le6HI;IfI Marepuall, KOTOpLIfI U3y4acTCd, HO HE€ BBIHOCHUTCSA Ha IMPOMEKYTOUYHYHO U HTOTOBYIO

arrecraigulio.



OcnoBanust. Kiaccudukanus oOcCHOBaHMIA: IMIENOYM W HEPACTBOPHMBIE OCHOBaHUS.
Homenknatrypa ocHoBaHU# (MeXAyHapoaHas W TpuBUajibHas). DuU3MUEeCKHe U XHUMUYECKUE
CBOMCTBA OCHOBaHUU. [losryueHre OCHOBaHUMN.

Kucnorel. Knaccuduxanuss  kuciaor. Homenkmarypa kucinor (MeXAyHapoAHas H
TpuBHaJIbHasA). PU3HUECKUE U XUMUYECKUE CBOMCTBA KUCIOT. Psiy aktuBHOCTH MetawioB H. H.
bekerosa. [loryueHnne Kucior.

Comu. Homenknatypa cosieit (MexIyHapoHasi U TpuBHAJIbHAsA). DU3HUECKUE U XUMUYECKUE
cBoiicTBa conel. [lonyuenue coneil.

I'enernueckas cBA3b MEXKAY KjacCaMl HEOPraHUYECKUX COECTMHEHUI.

XHUMHUYECKUH 3KCIIEPUMEHT: KAUECTBEHHOE ONPENEICHUE COJAEPKAHUS KUCIOpoJa B BO3AYXE;
NOJydeHHue, coOWMpaHue, paclo3HaBaHHE W U3YyYCHHE CBOWCTB KHCIIOpoja; HabroaeHue
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOAOM M YCIOBHUS BO3HUKHOBEHHMS M IPEKPAIICHUS TOPEHUs
(moxkapa); O3HAKOMJICHHE C oOOpa3laMd OKCHJOB M OIHUCAaHWE WX CBOWCTB; IMOJIyYCHHE,
coOupaHue, pacro3HaBaHHME U H3Y4YCHHE CBOWMCTB BoAOpoAa (TOpeHue); B3aMMOJCICTBHE
Bogopoaa ¢ okcuaoMm menu(ll) (Bo3mMOXHO MCMOIB30BaHUE BUACOMATEPUATIOB); HAOJIOJCHUE
00pa3110B BEIECTB KOJINYECTBOM | MOJIb; HCCIeI0BaHNE OCOOCHHOCTEH pacTBOPEHUS BELIECTB C
pa3IMYHON PACTBOPUMOCTBIO; MPUTOTOBICHHE PACTBOPOB C ONPEAECIEHHOM MAaCCOBOM J0JIEH
pPacTBOPEHHOIO BEIECTBA; B3aHUMOJCHCTBUE BOJBI C MeETaUIaMHU (HATPHUEM M KaJbIIHEM)
(BO3MOYHO MCII0JIb30BaHUE BHIEOMATEPUAIIOB); ONPEIEIIEHUE PACTBOPOB KUCIIOT M ILEIOYEH C
MOMOIIbI0 HMHJUKATOPOB; HCCIEAOBaHUE OOpa3lOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX
KJIACCOB; HAOJNIOJICHHE W3MEHEHHS OKPACKW HHIUKATOPOB B PACTBOpAaX KHUCIOT W INEIOYCH;
u3ydeHue B3aumopeilictBus oxcuaa Memau(ll) ¢ pacTBopoMm cepHOM KHUCIOTBI, KHCIOT C
MeTaJlJlaMH, peakUuil HeHTpanu3aluuu; MOJy4yeHUE HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE
OJIHOTO0 MeTajula JIPyTMM K3 pacTBOpa COJM; PEIICHHE SKCHEPUMEHTAIbHBIX 3aJad 0 TeMe
«Baxnennme KiIaccel HEOPraHMYECKUX COCUHEHUN».

Iepuoanyeckuni 3aKOH H Ilepuoauyeckas cucremMa
XUMHUYECKUX 3JIEMEHTOB A. W. MenaeneeBa. Ctpoenue aTOMOB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIHA

[lepBble MOMBITKU KJIACCU(PUKALNUU XUMHUYECKUX 3JIeMeHTOB. [IoHATHE O Tpynmax CXOAHBIX
HJIEMEHTOB (ILEJIOYHBIE U UIEJOYHO3EMENbHbIE METa/Ulbl, TaJOT€Hbl, WHEpPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

[Tepuoanueckuii 3akoH. [lepuonnueckas cucremMa xumudyeckux 3semeHToB /. . Menneneesa.
Koporkonepuonnas u anuHHomepuonHas (opmbsl I[leprmoaudeckoil cHCTEMbl XUMHYECKHX
anemenToB JI. . Menpaeneesa. Ilepuons! u rpynmnel. @U3NYECKHii CMBICIT IOPSAIKOBOIO HOMEDPA,
HOMEPOB MEepH0/ia U TPYIIILI JIEMEHTA.

Crpoenne aromoB. CocTtaB aromMHbIX suep. M3oTonsl. DnexkTpoHbl. CTpOEHHE JIEKTPOHHBIX
obosouek aromMoB mepBbIXx 20 xumuyeckux osaeMeHTOB Ilepuommueckont cuctemsr Jl. U.
MengeneeBa. XapakTepuCcTHKa XMMHUECKOTIO IEMEHTa IO €ro nosnoxeHuto B Ileprognueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHs Paanyca aTOMOB XHMHUYECKUX DJIEMEHTOB, METAIUIMYECKUX H
HEMETAJUIMYEeCKUX CBOWCTB MO TpymmaM M mnepuojgaM. 3HaueHue llepmoanueckoro 3akoHa u
[Teproanueckoii CUCTEMBbl XMMHYECKHMX 3JIEMEHTOB Il PAa3BUTUS HAayKd U npaktuku. J[. W.
MenneneeB — y4EHBIN U TPAKIAHUH.

Xumunueckas CBS3b. KoBanientHas (monsipHas u HENOJIsIpHAsT) CBSI3b.
ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenp okucieHusa. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl okucieHus u
BOCCTaHOBJIEHHsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

XUMUYECKUH OSKCIIEPUMEHT: H3ydeHHE OO0pa3lloB BELIECTB METANIOB U HEMETaJUIOB;
B3aMMOJICICTBHE THIPOKCHIA IIMHKA C PACTBOPAMM KHCIOT U IEJI0Ye; MPOBEIEHUE OMNBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOpEeHHEe, peaKkuu
Pa3oXKECHUS, COSTUHEHUSA).



MexnpeaMeTHbIe CBS3H

Peanu3zanusi MeXIpeIMETHBIX CBS3€M NpPU H3YYEHHH XUMUU B 8 Kilacce OCYIIECTBISIETCS
Yyepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK ¥ TOHSATHIA,
SBIISIOIIUXCSI CHCTEMHBIMHU ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKIIA.

OOmre ecTecTBEHHO-HAYYHbIC NMOHSATHUS: HAYYHBIA (DakT, THIOTE3a, TEOPHs, 3aKOH, aHAIU3,
CUHTE3, KJacCHU(pUKauusi, NEePUOAUYHOCTb, HaONIOJCHHUE, OKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

Oduzuka: Marepusi, aToM, OJJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIUJ, H3OTOIbI,
paZoaKTUBHOCTb, MOJIEKYJA, JIEKTPUUYECKUH 3apsi, BEIIECTBO, TeJIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUYMHBI, €IUHUIIBI U3MEPEHHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIe.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPANIbI, TOPHBIE TOPOABI, MOJE3HBIE NCKOMAeMbIe,
TOILIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BenecTBo 1 XUMHYeCKasi peaKIusi

Ilepuoanueckuii 3akoH. Ileprnoanueckas cucremMa xumudeckux anemeHToB [l. 1. Menneneesa.
Crtpoennie aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX
NEPUOJIOB, KaHsl, KaJbLUs M HUX COEJIWHEHUM B COOTBETCTBUU C IIOJOXKEHHEM DJIEMEHTOB B
[lepuonuueckoil cuctemMe U CTPOSHHEM UX aTOMOB.

CrpoeHue BelecTBa: BHUJbl XHUMHUYECKOM CBSI3U. THIBI KPUCTAUINYECKUX PELIETOK,
3aBHCHUMOCTbH CBOICTB BEIIECTBA OT THUIA KPUCTAIMYECKOW PEMIETKH M BUAA XUMHUYECKOU
CBSI3H.

Knaccudpukanus © HOMEHKIATypa HEOPraHMYECKUX BEHIeCTB (MeXAyHapogHas U
TpUBUAJIbHAsA). XHMMHMUYECKHE CBOMCTBA BEILIECTB, OTHOCALIMXCS K pa3jIMYHbIM KjaccaM
HEOPraHMYECKUX COETUHEHUH, FTeHeTUUeCKas CBsI3b HEOPraHMUECKUX BEIIECTB.

Krnaccudpukanysa XMMHUYECKUX pEaKIUil MO pa3iMyHbIM INpU3HaKaM ([0 YHUCIY U COCTaBY
YYacTBYIOUIMX B pEaKUUH BEUIECTB, IO TemIoBOMY 3(PQeKTy, M0 HM3MEHEHHUIO CTeleHeH
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTajuu3aropa). JK30- U
HHJIOTEPMHUUYECKHE PEAKIINU, TEPMOXUMUYECKHE YPaBHEHUSI.

[Tonste o ckopoctn xumudeckod peakiuu. [loHatne 00 oOpaTHMMBIX M HEOOPATHUMBIX
XUMHUYECKHX peakuusxX. IIoHATHE O TOMOreHHBIX W TeTepOreHHbIX peakuusx. llonamue o
Xumuyeckom pagHogecuu. Daxmopwvl, eaUAlOWUe HA CKOPOCMb XUMUYECKOU peaxkyuu U
NON0JHCEHUE XUMUYECKO20 PABHOBECUSL.

OKHCINTENbHO-BOCCTAHOBUTEbHBIE  PEAKIMM, AJIEKTPOHHBIM  OaJaHC  OKHUCIUTENIbHO-
BOCCTAaHOBUTENIbHOM peakiuu. COcCTaBle€HHE YpPaBHEHUH OKHUCIMTENbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 37AEKTPOTUTHUYECKONH IUCCOIMALMU. DJIEKTPOIUTHl U HEIEKTpOIUTHL. KaTtnonsl,
AQHUOHBI. MexaHH3M [HUCCOIMAllMM BEUIECTB C pPa3JUYHBIMU BHAAMHU XHUMHUYECKOH CBS3U.
Crenenp qucconnaui. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakiun wonHOoro oOMeHa. YCJIOBHS TMPOTEKAHUS PEAKIUA HOHHOTO OOMEHa, TOJIHBIE H
COKpaIll€HHbIE MOHHBIE ypaBHEeHUs peakuuid. CBOMCTBa KHCIOT, OCHOBAaHHH M CoOJieil B cBeTe
NpeJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIuud Ha HOHBI.
Tlonamue o euoponuse coneil.

XUMUYECKHIH HOKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPUCTAJUIMYECKUX PEHIETOK
HEOPraHMYEeCKUX BEIECTB — METAIOB U HEMETAJIOB (rpaduTa U anMasa), CI0KHBIX BEIECTB
(xy0puia HATpus); UCCIIEOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHUECKOM peakliu OT BO3JIEHCTBUS
pa3NMYHBIX (HAaKTOPOB; MCCIEIOBAHHE 3JEKTPOINPOBOJHOCTH PACTBOPOB BEILECTB, Ipolecca
JUCCOLMAIIMM  KHUCIIOT, WIeloued U cojieil (BO3MOXKHO HCHOJIb30BAaHHE BHJIEOMATEPHUATIOB);
IPOBEJICHHE OIBITOB, WIIIIOCTPUPYIOUIMX MPU3HAKK IPOTEKaHUs pPEaKIU HOHHOro OOMEHa
(oOpa3oBaHue ocanKa, BBIACICHHE Trasza, OOpa30BaHHWE BOJIbI); OMBITOB, WJUTFOCTPUPYIOIINX
IpUMEpPBl  OKUCIIUTENILHO-BOCCTAHOBUTENIBHBIX pEaKUui (TOpeHHe, peakuuu pas3siosKeHHs,



COEIMHEHMS]); pacllO3HaBaHNE HEOPTaHUYECKHUX BELECTB C IIOMOILBIO KAUECTBEHHBIX PEaKLIUK Ha
WOHBI; pEeIIeHNE SKCIIEPUMEHTATIbHBIX 3a/1a4.

HemeTtayibl  MX coeJMHEHHSA

OObmas xapakrepucTrka rajgoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbBIE CTEIEHU
okucnenus. CTpoeHne u pU3NIECKUEe CBOMCTBA MPOCTHIX BEUIECTB — TaJIOTEHOB. XMMUYECKHE
CBOIiCTBa Ha mpuMepe XJjopa (B3aUMOJAEWCTBHE C MeTa/llaMd, HEMeTalUIaMH, IIEJI0YaMH).
XnopoBogopoa. ConsiHas KUCIIOTa, XUMUYECKUE CBOMCTBA, Mody4yeHue, npuMeHenue. Jeiictue
XJIOpa W XJIOPOBOJOpPOJA Ha OpraHU3M 4ejoBeKa. BakHeWine XJIOpHIbl U UX HaXO0XIACHUE
B IIPUPOJIE.

O6mas xapaktepuctuka odneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEepHbIE CTENIEHU OKHCICHMSL.

Crtpoenue u ¢puznyecKue CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJA U CEpPbl. AJUIOTPOIHBIE
Moau(UKAIMK KUCIOpPOJa W cepbl. XUMHUYECKHE CBOHCTBA cepbl. CepoBOIOPOA, CTPOCHHE,
buznyeckue U XuMu4eckre cBorcTBa. OKCHABI cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
CepHas kucnora, GuU3MUYECKHE M XUMHYECKHE CBOMCTBa (0OIIME Kak IMpEeACTaBUTENS Kjacca
KUCTIOT U crneuuduueckue). XUMHUUYECKHE PpEaKlUd, JeKallle B OCHOBE MPOMBIIUIEHHOTO
crioco0a mostydeHus: cepHoil KHUcIOThl. [Ipumenenune. Conu CepHOM KHCIOTHI, KaueCTBEHHAs
peakiusi Ha cynbdaT-uoH. HaxoxaeHue ceppl M e€ COEIWHEHUN B MpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKpYXarolled cpeibl COEAMHEHUSMU Ccepbl (KUCIOTHBIE IOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS.

OOmass xapaktepuctuka 23jeMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTEepHBIE CTETICHH OKUCIICHHUS.

A30T, pacrpocTpaHeHHe B IPUPOJIE, (PU3MUSCKUEe M XUMHUECKUE cBOCTBa. KpyroBopot a3ora B
npupose. AMMHUaK, ero (pU3NMUecKue U XUMHUYECKUE CBOMCTBA, MoNyuyeHre u npumenenue. Conu
aMMOHHMSI, UX (HU3MYECKHE M XMMHYECKHE CBOICTBA, MpuUMeHeHHe. KadecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCIIOTa, €€ MoTydeHue, (pru3ndeckue 1 XuMUYEeCKre CBOWCTBa (oOuiue
KaK IpeJICTaBUTENs Kjacca KHUCIOT U crenuduueckue). lcrnonb3oBaHue HUTpAaTOB U cosei
aMMOHHMS B KayeCcTBE MUHEPAJIbHBIX Y100peHui. XUMUUecKoe 3arps3HeHHe OKPYKarolLIel cpe/ibl
COEIMHEHUSMH a30Ta (KUCIOTHBIE OXKAU, 3arpsi3HEHNE BO3AYyXa, I0UYBBI U BOAOEMOB).

docdop, amrorpornHsle Momudpukanuu Gocdopa, ¢uzndeckue W XMMHUYECKHE CBOMCTBA.
Oxcun docdopa(V) u pochopnast kuciora, Gpusnueckue 1 XMUMUUECKHUE CBOMCTBA, MOJIyUEHHE.
Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPAIbHBIX Y00pEHU.

Oobmass xapaktepuctuka »31emMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTEepHBIE CTENIEHU OKUCIICHUS.

VYrnepon, amioTponHble MoOIUM(UKAMM, pPACIPOCTPAaHEHHE B MpHUpPOJE, (PU3NYECKUE WU
XUMHYecKkHe cBoiicTBa. AncopOuus. Kpyrosopor yriepona B mpupoge. OKcuibpl yriaepona, ux
¢usznueckue M XHUMUYECKHE CBOICTBa, JEWCTBHE HA JKUBbIE OpPraHU3MbI, IOJy4YCHHE
U IPUMEHEHHUE. DKOJIOTHYECKUe MpoOieMbl, CBsi3aHHBIE ¢ OokcuaoMm yriepoaa (IV); rumoresa
J100aJbHOTO MOTEIUIEHHs KJIMMaTa; MapHUKOBBIN 3Q@eKkT. YroibHas KHUCIOTa U €€ COJHu, UX
¢u3nyeckue U XMMUYECKUE CBOMCTBA, MONy4YeHHE U MpuMeHeHue. KadecTBeHHast peakuus Ha
kapOoHaT-uoHbI. Mcronb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, NPOMBIIUIEHHOCTH U
CEJIbCKOM XO35IHCTBE.

[lepBoHayanbHble TOHATHS 00 OPraHUYECKUX BEUIECTBaX Kak O COSAMHEHUSX Yriepoia
(MeTaH, 5TaH, ATWUJICH, alETWJIEH, 3TaHOJ, TIJMIEPHH, YKCyCHas Kuciora). Mx cocmas u
xumuyeckoe cmpoenue. [loHATHE O OHOJOTMYECKH BAXKHBIX BEIECTBAX: JKHMpaX, OenKax,
YIJIEBOAAX — M MX POJM B XKHU3HHM UeloBeKa. MamepuanvHoe eOUHCME0 OpP2AHUYECKUX U
HeOp2aHuyecKux coeoOuHeHull.

Kpemuuii, ero ¢pusnueckue 1 XMMHYECKUE CBOICTBA, OJdy4YeHre U npuMeHenue. CoeMHeHus
KpeMHus B npupoje. O0uiue npencrasienust o0 okcuae kpemuus (IV) u kpemHueBoi kuciore.
Cunmkatpl, WX HWCHOJb30BaHWE B OBITY, MEIUIMHE, NPOMBIIIICHHOCTU. Badwchetiwiue
cmpoumenvHble MAmMepuabl. Kepamukd, Cmekio, yemenm, 0emoH, dcenezodoemon. Ilpobremuol
0e30nacH020 UCNONb308AHUS CIPOUMENbHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUSHIL.



XUMHUYECKUH IKCTIEPUMEHT: U3y4eHHEe 00pa31i0B HEOPTaHUUECKUX BEIECTB, CBOWCTB COISTHON
KHUCJIOTHI; MPOBE/ICHNE KaYeCTBEHHBIX peakUuii Ha XJOPUA-UOHBI M HAOIIOACHHE MPU3HAKOB MX
MPOTEKAHUS; OMBITHI, OTPAXKAIOIINE (PUINYCCKUE U XUMHUYECKHE CBOWCTBA TaJOTCHOB U HUX
coeMHEHUN (BO3MOXHO HCIOJB30BaHUE BHUIEOMATEpUaAIOB); O3HAKOMJIEHME C oOpa3uamu
XJIOpUAOB (TaJIOTEHUI0B); O3HAKOMIIEHHE C 0Opa3lamu cepbl M €€ COeAUHEHUSIMH (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEpHUalioB); HAONIOACHHE TMpoliecca OOYriauBaHUs caxapa o[
JICHCTBUEM  KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI; H3Yy4EHUE XUMHUYECKHUX CBOMCTB
pa30aBICHHON CEepHOM KHUCIIOTHI, MPOBEIECHHWE KAueCTBEHHOM peakIuu Ha cylbdar-uoH u
HaOJrofieHne Tpu3HaKka e NMPOTEeKaHWs; O3HAKOMIIEHHE C (PU3MUYECKMMH CBOHCTBaMHU a30Ta,
dbochopa M uX coeauHEHUU (BO3MOXKHO HCIIOJIB30BAHKME BHJACOMATEpPUAIOB), oOpazmamMu
a30THBIX M (ochOpHBIX yHOOpPEHMIA; MONydeHHe, coOMpaHHMe, pPACHO3HABAaHHUE M H3YyYCHHUE
CBOICTB aMMHaka; MPOBEJCHUE KAYECTBEHHBIX pPEaKIMil Ha MOH aMMOHHUA U Qocdar-uoH u
M3yYECHUE NPU3HAKOB UX MPOTEKAHUS, B3aUMOJECHCTBUE KOHLIEHTPUPOBAHHOM a30THOW KUCJIOTBI
C MeJbI0 (BO3MOXHO MCIOJIb30BaHUE BUICOMATEPHAIIOB); U3YUCHHE MOJIEIEH KPUCTAIUTHUECKUX
peméTok anmasa, rpadura, QyuiepeHa; 03HaKOMIICHHE ¢ TIPOIIECCOM aICOPOIMU PacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOras3a; MOJIy4yeHUe, coOupaHue,
pacrio3HaBaHUE U U3YYEHHUE CBOMCTB YIJIEKHMCIIOTO ra3a; IPOBEICHUE KAYECTBEHHBIX PEAKLUN Ha
KapOoOHAT- M CHJIMKAT-UOHBl U M3YYEHHE TMPU3HAKOB HX TMPOTEKaHHs; O3HAKOMIICHHE C
IPOAYKIHMEH CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHUE DKCIIEPUMEHTAIBHBIX 337a4 II0 TeMe
«Baxuelmue HeMeTamIbl U UX COSIUHEHUSD.

MeTaJuuibl M UX COCIMHEHUS

OO0mas XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHUH UX IMOJIOXKEHUS
B Ilepnonnueckoit cucreme xumuyeckux siaeMeHTOB [l. M. MenneneeBa U CTpOEHHUs aTOMOB.
Crpoenue MeramioB. Meraminueckass CBsI3b M METAUIMYECKAs] KPUCTAIMYECKas pEeHIETKa.
DNEKTPOXUMUYECCKUN psAJl HampsokeHUW MerauioB. DuU3MYecKHe M XMMHUUYECKHE CBOMCTBA
MeTauioB. O0Iue crocoObl NoMydYeHus: MeTaioB. [ToHATHE O KOPPO3UU METAIOB, OCHOBHbBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U HX
MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounble MeTauibl: noJjioxkeHue B [lepuoandeckon cucreme XUMuYeckux simemeHToB 1. U.
MenpneneeBa; CTpOEHHE HUX aTOMOB; HaxoOXKJIeHHE B Ipuponac. Dusznueckue U XUMHUECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kayust). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COCAUHEHUM.

[[lenoyHO3eMENBHBIE METAJUIBI MAarHUM M KaJIbIUK: moJjioxkeHrue B [lepuoanueckoil cucreme
xuMmuueckux anemeHToB J[. M. MenneneeBa; cTpoeHME MX aTOMOB; HaxO0XJICHUE B IMPUPOJE.
®u3nyecKne U XMMHUYECKHE CBOMCTBA MAarHusl W Kajablus. BaxkHeWne COeAMHEHHS KaTbLHS
(oxcua, THAPOKCHUL, conn). KECTKOCT BOBI M CIIOCOOBI €€ YCTpaHEHHUS.

Amomunuil: nonoxenue B Ilepmonmnueckoi cucreme XHMMHYeCKMX dnemeHToB 1. U.
MenzeneeBa; CTpOCHUE aTOMa; HaAXOXKJICHUE B Npupoae. PU3NYECKUE U XMMUUYECKHUE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCUA U THJIPOKCH/Ia AITFOMUHHUSL.

Kenezo: nonoxenue B Ileproguueckoit cucreme xumuueckux snementoB [. . Menaeneesa;
CTPOCHHME aToMa; HaxokJaeHue B mpupoje. dusmyeckne M XUMHUYECKHE CBOMCTBA IKelesa.
Oxcunsl, runpokcuasl u conu xxenesa (I1) u xenesa (I11), ux cocras, cCBOCTBa U MOJTy4EHUE.

XUMUYECKUN SKCIEpUMEHT: O3HAKOMJIEHHE ¢ oO0pa3lamMy METalioB M CIUJIaBOB, UX
(GU3MYECKUMU  CBOWCTBAMH; H3y4YeHHE pE3yJbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BUIEOMATEPUAIOB), 0COOEHHOCTEN B3aMMOJECHCTBHS OKCHIA KaJIbLIUA U HATPHUS
C BOJIOH (BO3MOXKHO HCIIOJIb30BAaHHE BUJIEOMATEPHAJIOB); UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOPEeHHs Keje3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BAHWE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIIUi HA MOHBI (MarHUs, KalbIIHs, aTIOMUHUS, [TUHKA,
xene3a(ll) u >xemeza(Ill), menu(Il)); HaOmrogeHMe W OMHMCAHWE MPOIECCOB OKpAIIUBAHUS
MJIaMEHU MOHAMM HATpHsl, KaJldsg U KaJiblMs (BO3MOXHO HCIIOIB30BAHHUE BUIECOMATEPUATIOB);
uccienoBaHre aM(OTEpHBIX CBOMCTB THAPOKCUAA ATIOMUHUS M THAPOKCUAA LIMHKA; pellIeHUE
AKCIEPUMEHTANIBHBIX 3a7a4 MO0 TeMe «BaxkHeNme METaJJIbl U UX COEIUHEHUSI.



XuMus M OKpyxKamoLias cpeia

Hosble MaTepuainsl 1 TexHOJIOrUH. BeriecTBa 1 MaTepualibl B TOBCEJHEBHOM JKU3HU YEIOBEKA.
XumHs U 3/10poBbe. be3omacHoe HCIONb30BaHUE BEIIECTB M XMMHUYECKHX PEaKIUid B OBITY.
[lepBas mnomou MNP XUMHYECKMX OXorax | oTpaBieHusiX. OCHOBBI 3KOJOIMUECKOH
rPaMOTHOCTU. XHMMMUYECKOE 3arpsi3HEHUE OKpyKarolled cpeabl (MpeaenpHas AonycTuMast
koHueHTpauus Bemects — [1JIK). Poiabs xumuu B perieHnn 3K0J10rH4eckux npooieM.

[TpupoaHble MCTOYHHMKH YTIIEBOJOPONOB (Yrojib, MPUPOAHBIA Ta3, HE(TH), MPOAYKTHI HX
nepepadoTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMHUYECKUN 3KCHEPUMEHT: U3yuyeHue oOpas3l0B MaTepHajioB (CTEKJO, CIUIaBbl METAJIOB,
HOJMMEPHbIC MaTEpUAJIbI).

Me:xnpeamerHbie CBSI3U

Peanuzanus MEXIpEeIMETHBIX CBS3€H IpPU H3YYEHUM XUMHM B 9 Kilacce OCYILECTBIISETCS
4yepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK | IOHSATHIA,
SBJISIIOIIMXCS] CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKIIA.

OOmire ecTecTBEHHO-HAYYHBIC TOHSATHUS: HAYYHBIH (aKkT, THIOTE3a, 3aKOH, TCOPHsS, aHAJM3,
CHHTE3, Kiaccuukauus, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHSI, MAaTEPHAIIBL.

@dusnka: Martepus, aroM, D3JEKTPOH, NPOTOH, HEHTPOH, MOH, HYKJIHJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKU 3aps]l, MNPOBOJHUKH, IOIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBop, pacTBOPUMOCTh, KpUCTAJUIMYECKass pemérka, CIUiaBbl, (U3WYECKHE BEIWYHHEI,
€AMHMILIBI U3MEPEHUSI, KOCMUYECKOE IIPOCTPAHCTBO, IIJIAHETHI, 3BE3/1bl, COHIIE.

Bbuonorusi: ¢orocunTe3, apixanue, Ouocepa, IKOCHCTEMa, MHUHEpAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTbI, MaKPO3JIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpPAIbI, TOPHBIC TOPOBI, TOJE3HBIE NCKOTAeMBbIe,
TOIUINBO, BOJHBIE PECYPCHI.

TEMATHYECKOE INTAHUPOBAHUE

8 kaace
Ne pasaed Koa-Bo TeMbI Koa- aop
4acoB BO
4acoB
1 Ilepeonauanvusie 20 1. lTpenmet xumuu. Pons xumun 1 https://www.resh.edu.
Xumuueckue B )KM3HH Y€JIOBEKa. BBOHBII ru/subject/lesson/152
nonamus MHCTpYyKTax 1o Th. Hfwaird
2. Meto/1bl U3yueHHs] XUMUH. 1  |ttps://yandex.ru/video
/preview/16225629307
322523950
3. ArperatHoe COCTOSIHHE 1
BEIIIECTB.
4. ITpaktruyeckas padora Nel 1
«[IpaBuiia TeXHUKU
0€30MaCHOCTH U HEKOTOpbIe
BUJIBI paOOT B XUMHUYECKON
naboparopun (kabUHETE
XUMUHN )»
5. [Ipaktrueckas pabota Ne2 1
«Habmonenne 3a ropsmieit
CBEYOI»



https://www.resh.edu.ru/subject/lesson/1521/main/
https://www.resh.edu.ru/subject/lesson/1521/main/
https://www.resh.edu.ru/subject/lesson/1521/main/
https://yandex.ru/video/preview/16225629307322523950
https://yandex.ru/video/preview/16225629307322523950
https://yandex.ru/video/preview/16225629307322523950

6. ®u3nYecKue IBICHUS —
OCHOBA Pa3JICJICHUSI CMECEN B

XHUMHHU.

https://www.resh.edu.

ru/subject/lesson/148
5/start/

7. IIpakTnueckas padora Ne 3
«AHaJIU3 TTOUBBI»

8. ATOMHO-MOJIEKYJISIPHOE
yueHue. XUMUYECKUE
JJIEMEHTHI.

https://www.resh.edu.

ru/subject/lesson/148
6/start/

9. 3HaKU XUMHUYECKUX
aneMeHToB. [leprnoanyeckas
tabauna J[.M.Menpaeneena.

https://www.resh.edu.

ru/subject/lesson/148
6/start/

10. Xumnueckue GopMyibl.

https://www.resh.edu.

ru/subject/lesson/148
6/start/

11. Peutenune 3amay Ha
HaXO0XIEHUE aTOMHOUI U
MOJIEKYJISIPHOI Macchl BEIECTB.

12. ITpoBepounas paboTa

«3HaKU XUMHYECKUX DJICMCHTOB.

Xumuuaeckue GopMyIIbi»

13. BaneHTHOCTE.

https://www.resh.edu.

ru/subject/lesson/152
0/start/

14. XuMHueckne peakiym.

https://www.resh.edu.

ru/subject/lesson/151
9/start/

15. Xumnueckue ypaBHEHUS.

https://www.resh.edu.

ru/subject/lesson/151
9/start/

16. Perieane XUMHYECKUX
YPaBHEHHUH.

17. Tumnbl XUMHYECKUX PEAKIIH.

18. Pemenue 3amay u
YPaBHEHUH.

19. O0o6mIeHnE U
cucTeMaTH3aInsI 3HaHUH 110
teMe «llepBoHauanbHbIE
XHUMHYECKHE TTOHSITHS

20. KonTpospHas padota Ne 1
«[lepBoHauanbHBIE XUMUYECKUE
TTOHSITHSI»

Baosicueiimue
npeocmaeumenu
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1. Bo3nyx u ero cocras.



https://www.resh.edu.ru/subject/lesson/1485/start/
https://www.resh.edu.ru/subject/lesson/1485/start/
https://www.resh.edu.ru/subject/lesson/1485/start/
https://www.resh.edu.ru/subject/lesson/1486/start/
https://www.resh.edu.ru/subject/lesson/1486/start/
https://www.resh.edu.ru/subject/lesson/1486/start/
https://www.resh.edu.ru/subject/lesson/1486/start/
https://www.resh.edu.ru/subject/lesson/1486/start/
https://www.resh.edu.ru/subject/lesson/1486/start/
https://www.resh.edu.ru/subject/lesson/1486/start/
https://www.resh.edu.ru/subject/lesson/1486/start/
https://www.resh.edu.ru/subject/lesson/1486/start/
https://www.resh.edu.ru/subject/lesson/1520/start/
https://www.resh.edu.ru/subject/lesson/1520/start/
https://www.resh.edu.ru/subject/lesson/1520/start/
https://www.resh.edu.ru/subject/lesson/1519/start/
https://www.resh.edu.ru/subject/lesson/1519/start/
https://www.resh.edu.ru/subject/lesson/1519/start/
https://www.resh.edu.ru/subject/lesson/1519/start/
https://www.resh.edu.ru/subject/lesson/1519/start/
https://www.resh.edu.ru/subject/lesson/1519/start/

Heop2anuuecKux
eeuiecme.
Konuuecmeennuwie
OMHOUWICHUA 6
xumuu.

2. Kucnopon.

https://www.resh.edu.

ru/subject/lesson/244
7/start/

3. Ilpaktuueckas padora Ne 4
«[lomyuenue, cobupanue u
pacro3HaBaHUE KUCIOPOAa»

4, Oxcunsl.

5. Bogopos. https://www.resh.edu.
ru/subject/lesson/311
9/start/

6. Kuciaotsl. https://www.resh.edu.

ru/subject/lesson/205
5/start/

7. Pemenuie 3a1a4 1 ypaBHEHUH.

8. Coun.

9. KonuuecTBo BellecTna.
MousipHas macca.

https://www.resh.edu.

ru/subject/lesson/206
3/start/

10. Pemrenue 3aga4d Ha
Hax0KJICHUE MOJISIPHOU MacChl
BEIIECTBA.

11. MonsipHblif 00BbeM I'a30B.

https://www.resh.edu.

ru/subject/lesson/206
3/start/

12. Pemienue 3aga4 Ha
HaX0XJAEHHUE MOJIIPHOTO 00BbeMa
ra3os.

13. PacyeTsl 110 XUMHUYECKUM
YpaBHCHHSIM.

14. Pemenue 3agay mo
XUMHUUYCCKUM ypaBHeHI/ISIM.

15. Boma. OcHoBaHus.

https://www.resh.edu.

ru/subject/lesson/206
2/start/

16. PactBopsl. MaccoBas 1ost
pacTBOPEHHOTO BEIIECTBA.

17. Pemienue 3amay Ha
HaXO0XKIECHUE MacCOBOU 10N
pacTBOPEHHOTO BEILIECTBA.



https://www.resh.edu.ru/subject/lesson/2447/start/
https://www.resh.edu.ru/subject/lesson/2447/start/
https://www.resh.edu.ru/subject/lesson/2447/start/
https://www.resh.edu.ru/subject/lesson/3119/start/
https://www.resh.edu.ru/subject/lesson/3119/start/
https://www.resh.edu.ru/subject/lesson/3119/start/
https://www.resh.edu.ru/subject/lesson/2055/start/
https://www.resh.edu.ru/subject/lesson/2055/start/
https://www.resh.edu.ru/subject/lesson/2055/start/
https://www.resh.edu.ru/subject/lesson/2063/start/
https://www.resh.edu.ru/subject/lesson/2063/start/
https://www.resh.edu.ru/subject/lesson/2063/start/
https://www.resh.edu.ru/subject/lesson/2063/start/
https://www.resh.edu.ru/subject/lesson/2063/start/
https://www.resh.edu.ru/subject/lesson/2063/start/
https://www.resh.edu.ru/subject/lesson/2062/start/
https://www.resh.edu.ru/subject/lesson/2062/start/
https://www.resh.edu.ru/subject/lesson/2062/start/

18. IIpakTrueckas padora Ne 6
«IpuroroBiienue pactsopa ¢
3aIaHHON MacCOBOM J0Jen
pacTBOPEHHOTO BEILIECTBAY

19. O6o0061IEeHnE U
CHCTEeMAaTu3alus 3HaHUH I10
TeMe «BakHelme
MpeACTaBUTEIHN
HEOPraHUYECKUX BEIIECTB.
KonnyecTBeHHBIE OTHOIIIEHHS B
XAMUN

20. KonrposbHas padota No 2
o teme «Baxueiuume
MpEeACTaBUTENH
HEOPraHUYECKHUX BEIIECTB.
KonuuecTBeHHbIE OTHOIIICHUS B
XUMUN»

Ocnoenbwle Knaccot
HeopzaHu4yecKux
coeounenuil.

1. Okcuppl. MIx xmaccuduxanms
1 XMMUYECKHE CBOMCTBA.

2. OcHoBanus. 1x
KJIacCU(PUKAIMA ¥ XUMUYECKHE
CBOMCTBA.

3. Kucnotsl. Ux kinaccuduxanms
1 XMMUYECKHE CBOWCTBA.

4. Comu. Ux xnaccuduxanus u
XUMHUYECKHE CBOWCTBA.

5. 'enetnyeckas CBSI3b MEXKIY
KJIaCCaMU HEOPTraHUYECKUX
COEIUHEHU.

https://www.resh.edu.

ru/subject/lesson/244
0/start/

6. PerieHre XMUMHYECKUX
YpPaBHEHUU.

7. Ilpaktuueckas paborta Ne 7
«Permienne 3kcriepuMEHTATBHBIX
3aja4 1o TeMe «OCHOBHbIE
KJIaCChl HEOPTaHUYECKUX
COCTUHEHUN)

8. O600ICHNE U
cUcTeMaTH3aInsI 3HaHUH 110
TeMe «OCHOBHEIC KIIACCHI
HEOPraHWYECKUX COEAUHEHUI

9. KonrposnbHas padota Ne 3 o
Teme «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COETUHEHUI»

Ilepuoouueckuii
3aKOH U

1. EcrecTBeHHBIE cEMEIICTBA
XUMHUYECKHUX DJIEMEHTOB.

https://www.resh.edu.

ru/subject/lesson/268
4/start/



https://www.resh.edu.ru/subject/lesson/2440/start/
https://www.resh.edu.ru/subject/lesson/2440/start/
https://www.resh.edu.ru/subject/lesson/2440/start/
https://www.resh.edu.ru/subject/lesson/2684/start/
https://www.resh.edu.ru/subject/lesson/2684/start/
https://www.resh.edu.ru/subject/lesson/2684/start/

nepuoouueckasn
cucmema
XUMUYECKUX
I71eMeEeHmM 08
J.U.Menoeneesa.
Cmpoenue amoma.

AMQOTEPHOCTD.

2. OTKpBITHE TEPHOJTYECKOTO
3akoHa /[.M.Menneneena.

3. OCHOBHBIE CBEAECHHUS O
CTPOEHHUH aTOMa.

4. CTpoeHHeE NEKTPOHHBIX
000JI0YEK aTOMOB.

5. [lepuoanueckas cucrema
XUMHYECKHUX DIIEMEHTOB
J.M.Menneneena.

6. XapakTepucTUKa JIeMEHTa 110
€ro MOJIOKEHUIO B
MEPUOJINYECKON CUCTEME.

7. IToBTOpEHUE IO TEME
«Ileproauyecknii 3aK0H U
MepuoInuecKas cucTemMa
XHMHYCCKHUX IJIECMCHTOB
J.N.Menneneea. CtpoeHue
aToma

8. Kontponbnas pabota Ne 4
«Ileproauyecknii 3aK0H U
NepuonyecKas cuctema
XMMHYECKUX AJIEMEHTOB
J.N.Menneneea. CtpoeHue
aToOMay

Xumuueckasn
C83b.
OKxucnumenvHo-
80CCMAHOGUMEIbH
ble peaKyuu.

1. MoHHas XuMHU4YecKas CBS3b.

2. KoBasieHTHAs XUMHYECKas
CBS3b.

3. KoBaneHnTtHas HemoysipHast 1
MOJISIPHAsE XUMHUYECKas! CBSI3b.

https://www.resh.edu.

ru/subject/lesson/204
8/start/

4. MeTannnyeckas XUMHYeCKast
CBA3b.

https://www.resh.edu.

ru/subject/lesson/243
8/start/

5. CreneHb OKMCIICHUS.

6. OKHUCIUTEIBLHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHH.

https://www.resh.edu.

ru/subject/lesson/312
2/start/

7. O0o01IEeHnE U
cHCTeMaTHh3aIus 3HaHU| 110
TeME «XHMUMHUYECKAs! CBA3b.
OKHCIINTEIEHO-
BOCCTAHOBUTEILHBIE PEAKITHN

8. [loaroToBKa K KOHTPOJIBHOM
pabore.

9. 'otoBast KOHTPOJIbHAS
pabora.

Iloemopenue.

1. Perrenrie OCHOBHBIX THIIOB
3a;ad.

2. PerieHue XuMUUYECKUX
YpaBHEHUH.



https://www.resh.edu.ru/subject/lesson/2048/start/
https://www.resh.edu.ru/subject/lesson/2048/start/
https://www.resh.edu.ru/subject/lesson/2048/start/
https://www.resh.edu.ru/subject/lesson/2438/start/
https://www.resh.edu.ru/subject/lesson/2438/start/
https://www.resh.edu.ru/subject/lesson/2438/start/
https://www.resh.edu.ru/subject/lesson/3122/start/
https://www.resh.edu.ru/subject/lesson/3122/start/
https://www.resh.edu.ru/subject/lesson/3122/start/

UTOro 68 68
TEMATHUHYECKOE INTIAHUPOBAHUE
9 kJaace
Ne pasneJ Ko.s-Bo TeMBI Ko.1- nor
4yacos BO
4acoB
1 Bgenenue. 10 1. IloBTOpeHue matepuaia 8 1
O6asn KJ1acca. BBOIHBIN HHCTPYKTaX I10
XapaKTepUCTUK Tb. _
2 XHMHYECKHX 2. BBoaHBIi cpe3 1
3. XapakTepucTuKa XUMUYECKOTO 1
3J1eMEHTOB.
3JIEMEHTa-MeTallIa.
4. XapakTepucTuKa XUMHYECKOTO 1
3JeMEHTa-HeMeTallIa.
5. XapakTepucTUKa XUMHUYECKOTO 1
3JI€MEHTA MO KUCIOTHO-
OCHOBHBIM CBOHCTBaM
00pa3zyeMbIX UM COCTUHEHUMN.
6. [lepnoanueckuit 3aK0H U 1
MeproIuvecKas cucrema
XUMHUYECKUX IJIEMEHTOB
J.M.MeHneneena.
7. XuMHU4ecKasi OpraHu3anus 1
MIPUPOJIBIL.
8. X¥MHUYECKHE peaKInu. 1
CKOpOCTh XMMHUYECKOM peaKIuu.
9. Kataimmuzartopsl. Katanus. 1
10. KonTposnbHas pabora 1
«BBenenue. O0mas
XapaKTEPUCTUKA XUMUYECKHUX
3JIEMEHTOBY
2 Metajuibl. 15 1. [TonoxxeHre MeTaIOB B 1
NIEPUOAUYECKON CUCTEME
J.M.Menneneena.
2. duznyeckue cBOMUCTBA 1
METaJIOB.
3. CnuiaBbl. 1
4. XvMH4eCKHE CBOMCTBA 1
METaJUIOB.
5. [IpakTnueckas padota Nel 1
«Ocy1iecTBIeHrE HEMOYKU
MIPEBPAIICHUI
6. [TonmyyeHnue meTaios. 1
7. IIpakTuaeckast padotaNe2
«TonyyeHnne u cBoMCTBa
COEAMHEHHUIN METaJIIIOBY»
8. Koppo3zus meTamios. 1
9. llleno4HbIC METAILIEL.
10. bepunnuii, Marauii u 1




LIEJIOYHO-3€MEILHBIE METAJUIEI.
11. AnroMuHMiA.

12. XKeneso.

13. IIpakTruueckas paboraNe3
«IKCIIEpUMEHTAIIbHBIE 33]]a4H 110
pacrno3HaBaHUIO U MOJTYYECHUIO
COEAMHEHHUIN METaJIIIOBY»

14. IloaroroBka K KOHTPOJIBHOM
pabore.

15. KonrtposbHas padora
«MeTanabl»

Hemeraninbl.
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1. Hemerasuiel: oOmas
XapaKTePUCTHKA.

2. Bonopo.

3. [lonyuyenue u cBOMCTBa
BOJIOPOJIA.

4. Bona.

5. Boja B ’KU3HM 4YeIoBeKa.

6. Tanmorensl. CoeqnHEeHUA
rajoreHoB. [lonydenue
TraJIOTEHOB.

7. Kucnopoa.

8. [lomyuyenue u cBOMCTBA
KHCJIOPOJA.

9. Cepa. CoequHEHHS CEpHI.

10. IIpaxkTuueckas padbora N4
«IKCTIEpUMEHTAIIbHBIE 33]Ia4H 110
teme [loarpymnmna kucinopona»

11. A3sort.

12. AMMuax.

13. Tlonyuenue u cBoiicTBa
aMMHaKa.

14. Conu aMMOHUSL.

15. Kucnopoanbie coeTuHEeHUs
asora.

16. docdop 1 ero coeAMHEHUS.

17. Yrnepon.

18. Kucnopoible coeTMHEHUS
yriaepoja.

19. IL.p.Ne6 «Ilomyuenue,
cobupaHue U pacrio3HaBaHHE
ra3oB»

20. KpeMHMi1 ¥ €ero CoOeTUHEHUS.

21. Ilpaktuueckas padota Ne5
«KCTIepUMEHTAJIbHBIE 33a4H T10
teme: [loarpynma azora u
yriaepoaa»

22. IloaroroBka K KOHTPOJbHOM
pabore.




23 . KontposnpHas pabota 1
«Hemeraiutb»
Oprannueckue 11 1. IIpenmer opranuyeckoin 1
BelllecTBa XUMHH.
2. IIpenenbHbIE YTIE€BOIOPOIbI. 1
3. HenpenenbHbie yriieBOIOPOIbI. 1
OTHUIIEH.
4. CoupTsl. 1
5. KapOoHOBBIE KHCIIOTHI. 1
CrnoxHble 3(upBbL.
6. XKupsr. 1
7. AMHUHOKUCHOTHI. benku. 1
8. YrieBobl. 1
9. [Monumepsl. 1
10. IToaroroBka K KOHTPOJIbLHON 1
pabore.
11. T'onoBast KOHTpOJBHAS paboTa 1
O06001menue 9 1. Ilepuoanveckuii 3aK0H U 2
IHAHHIH 110 [ICX3 [.1.Menneneena.
XHMHH 32 KypC 2 XAMHYECKUE PEAKIIHH. 2
OCHOBHOIA 3. Kimaccudukanus BeniecTs. 3
IKOJILI 4. Oprannyeckre BEIecTBa. 2
UTOr0 68 68
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