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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS IIPOrPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHs XUMHUHU B €IUHCTBE Yy4uyeOHOU u
BOCHUTATEIIBHON JESTEIbHOCTH B COOTBETCTBUU C TPAAULMOHHBIMUA POCCUMCKAMU
COIIMOKYJIbTYPHBIMH M J1YXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
OOIIIECTBE TMpaBUJIaMHU W HOPMaMHU TOBEJEHUS U CIIOCOOCTBYIOT IIpolieccaM
CaMOIIO3HaHMs, CAMOPA3BUTHS U COLMATN3ALUN 00YyYarOUXCsl.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOyYaromIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM IO3WUTHUBHBIX LEHHOCTHBIX OpPHUEHTALMN U
pacCIIMpPEHUE OIBITA IESITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOTO BOCTIMTAHUS

LEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY
M HAy4YHOMY HACJICIWI0, MOHUMAHUSA 3HAYCHUS XUMHUYECKOM HAYyKH B KU3HU
COBPEMEHHOI0 0O0IIeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEpHOM HH(pOpMaLue o
MEPEIOBBIX JOCTHKEHUAX W OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCIIHTAHUS:

MPEJCTABJICHUSI O COUMAIBHBIX HOPMax M TMPABUIIAX MEXKINYHOCTHBIX
OTHOILICHUN B KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATEILCKOM, TBOPUECKOM U JIPYyrUX  BUJAX
JeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOHW JACSTENBHOCTU MPH
BBITIOJIHEHUN Y4E€OHBIX, TI03HABATEIBHBIX 337a4, BBIMOJHEHUH XUMHYECKHX
AKCIEPUMEHTOB, CO3/IaHUHU YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TMpoliecce O3TOH Yy4eOHOU JEeATEbHOCTU, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEACHUE U TMOCTYNKHM CBOMX TOBApUIIEH C IO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIIEICTBUN 10 CTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 TIO3HAHMS

MHPOBO33PEHYECKUE TPEIACTABICHUS O BEIIECTBE U XMMHUYECKOU PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTABIISIIOIINE
OCHOBY JIJIi TIOHUMAaHUSI CYITHOCTH HAayYHOW KapTHUHBI MHpA, MPEJICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOAbI, B3aUMOCBA3AX YEJIIOBEKA C
MIPUPOTHOMN CPEION, O POJIM XMMHUM B MO3HAHUM ITUX 3aKOHOMEPHOCTEM;

[M03HABATEIbHBIC MOTHBBI, HAIPABJICHHBIC HA IMOJYYEHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOJHMMBIC NJI1 OOBSCHCHHS HAOII0JAaeMBIX IIPOIIECCOB U SIBIICHHM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhl, B TOM YHUCIIE
HABBIKOB CaMOCTOSATENFHON paboThl ¢ yYEeOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEpPaTypol, JOCTYNHBIMHU TEXHUYECKUMHU CpPEICTBaMU HH(OPMALMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOY4YeHUI0 M TO3HAHUIO, JII0OO03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, MPOEKTHOM W  HCCIEA0BATENIbCKOU
JEeATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHHOCTH U YPOBHS OOy4YeHHUS B
JlaJbHEHIIeM;

4) popMHPOBAHUS KYJIBTYPbI 310POBbS:

OCO3HAHHE IIEHHOCTH KWU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHME IOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS aIKOTO0JIsl, HAPKOTUKOB, KYpEeHHUSI),
HEOOXOIMMOCTH COONIOJCHUST TMpaBwil 0e30MacHOCTH MpH  oOpallleHuu ¢
XUMHUYECKMMH BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHUECKOMY M3Y4YEHUI0 npodeccuil U Tpyaa pa3iMuHOTo poja,
YBaXEHUE K TPyAy M pPe3ysibTaraM TPYAOBOM AEATENbHOCTH, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUs NPEIMETHBIX 3HAHUM MO XHMHH, OCO3HAHHBIM BBIOOP
WHIUBUIYAIBHON TPAEKTOPUH MPOJOKEHHSI 00pa30BaHusl ¢ YYETOM JIMYHOCTHBIX
HMHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHoi npodecCuoHanbHON IeATeIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMECHHH,
TOTOBHOCTh aJalTUPOBATHCA B MPOPECCUOHAIBHOM CPEJIE;

6) 7K0JI0OrHYecKOro BOCIUTAHNA:

HKOJIOTUYECKU LEJIECO00Pa3HOE OTHOILIEHHWE K NPUPOJE KaK HCTOYHUKY
KU3HM Ha 3emile, OCHOBE €€ CyIleCTBOBaHMS, IOHUMAaHHUE LIEHHOCTH 370POBOr0 H
Oe3omacHOro o0Opas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IEHHOCTH COOJIOJEHUS
npaBui 0€30MaCHOTO MOBEAEHUS TPU padoTe ¢ BEIIECTBAMH, a TAK)KE B CUTYyaIUsX,
YTPOXKAFOIINX 310POBBIO U )KU3HU JIFOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHMS, MOJIydaeMble NMPU M3YyYECHUH XUMUH, IS
peleHus 3a/1a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOAHON CPENON, ISl MTOBBIIEHUS
YPOBHSI  AKOJOTHYECKOM  KyJIbTYpbl, OCO3HaHHUs TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJEM M MyTeH HX pElIeHHUs] MOCPEACTBOM METOIOB XHMHH,
HKOJIOTHYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOACTBOBAThCS UM B IIO3HABATEJIBHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX PE3yJIbTaTOB BBIACISAIOT 3HAYMMBIE IS
(dbopMUpOBaHHS MHUPOBO33pEHHUSI OOLICHAYYHbIE TIOHATUS (3aKOH, TEOpHs,
IOPUHLUII, TUTIOTE3a, (PAKT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U IPYroe.), KOTOphIe
UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeaMeTax U TMO3BOJSIIOT Ha
OCHOBE 3HaHUM M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJICTABIECHUE O LIETOCTHOU



HAyYHOU KapTHHE MHpA, ¥ YHUBEpCAIbHbIC yueOHbIe NeHCcTBUS (TTO3HABATEIBHEIC,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOpHIE oOOecrmeunBaoT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble Jiornueckue AeMcTBU:

YMEHHUSI HKCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MNPU OCBOEHUU
3HAHUMW: PACKPBIBATh CMBICI XMUMHYECKUX MOHITHH (BBIACIATH MX XapaKTEpHBIC
MPU3HAKU, YCTaHABIMBATh B3aMMOCBSA3b C JIPYTUMH IOHSTHSMHU), HCIIOJIH30BAThH
MOHATHUS JJIs1 OOBSCHEHUS OTJIETBHBIX (DAKTOB W SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKANA XMUMHYECKUX BEIIECTB M XUMUYECKHUX PEaKIIHi,
YCTaHABJIMBATh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXAY OOBEKTAMH HW3Y4YEHUS,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, IO aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKIIOUCHHU,

YyMEHHUE TMPUMEHSATh B TIPOILIECCE TMO3HAHUSI TOHSTUS (MPEIMETHBIE U
METanpeIMETHBIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC MPECTABICHUS —
XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTA), XMMHUYecKas (opMysia U ypaBHEHHE
XUMHUYECKOW PEaKIMd — MPU PElICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aa4, C y4éTOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKUA U3YYAE€MbIX O0BEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEAKIIUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJCTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YHAEMBbIX IIPOIIECCaX U SIBIICHUSX.

ba3oBble nccieaoBare/bCKHe IeMCTBHUA .

YMEHHUE MCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS TUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NPUOOPETCHHE OIbITa IO IUIAHUPOBAHHWIO, OPTaHM3allUM W IPOBEICHUIO
YYCHUYECKHX HKCIEPUMEHTOB, YMEHHE HaOJoJaTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 pe3ysbTar, (OPMYJIHPOBATH 00OOIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEIEHHOTO OMNbITA, UCCIEIOBAHUSA, COCTABIATh OTYET
O MpoJieTTaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HWH(OpMAIIHUIO
Pa3IMYHBIX BUJIOB U (POPM MPE/ICTABICHUS, MTOTYYaEMYI0 U3 Pa3HbIX UCTOYHHUKOB
(HayyHO-TIONYJISIpHAs  JIMTEpaTypa XUMHYECKOTO COAEpKaHUS, CIPABOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKHA OIICHUBATH NPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO NH(GOPMAIIHIO;



YMEHHE MPUMEHSTHh pa3INdHble METOJbl U 3aIllpOoChl NMPH MOUCKE U O0TOOpe
uHGOpPMAIlMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JISl BBIIOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONPEAEIEHHOrO TUIA, IPUOOPETEHUE OIbITA B
00JaCTM  MCMOJB30BAHMUS  HH(POPMALUMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOTO MCHOJIb30BAHMS PA3IMUHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMAJIBHYIO0 (JOpMY TpencTaBiIeHHs] HH(GOPMAIIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMAMH, JUarpaMMaMH,
JIpyrumMu popMamMu rpauKu ¥ ©X KOMOMHAIIASIMU;

yMEHUE UCIOJIb30BaTh M aHAJIM3UpoBaTh B Tpolecce ydyeOHOU W
UCCJIEI0BATENHCKON JEATENBHOCTH MH(DOPMAIUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXAIoLIEed HPUPOAHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHUBeEPCcAJIbHbIEe YUeOHbIe 1eiicTBUS:

yMEHUSl 3aJlaBaTh BOINPOCHl (B XoJe aAuaiora W (WiId) AUCKYCCHM) IIO
CyLIECTBY  OOCyXJaeMOl TeMbl, (OpMyIHpOBaTH CBOM  MPEIJIOKEHUS
OTHOCHUTENBHO BBITTOJIHEHUSI IPEJIOAKEHHON 3a1a4u;

YMEHUS  NOPEICTaBIATh  MOJYYEHHBIE  PE3yJNbTaThl  [0O3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX W TMHCBMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAINIO
PE3yJIbTaTOB BBIMOJIHEHHUST XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOpHOIO OIbITA,
1a00paTOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHUS y4eOHOTrO COTPYJHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEJOBATENbCKOM  JEATEIbBHOCTH NPU  PEIICHUH
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUSA
no3unui (00CyXIeHusl, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JECHCTBHM, OINpEACICHUE KPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHMBEPCAIbHbIC Y4eOHbIEe NeHCTBHA:

YMEHUE CAMOCTOATENIBHO OINPENENSTh LEIH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTh, BIOMPAaTh Hanbosee 3(hPEeKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATENIbHO COCTaBJISATh WM KOPPEKTUPOBATh
MPEIJIOKEHHBIA QJITOPUTM JICMCTBUM IPU BBIIOJIHEHUM 33JaHUNA C Y4ETOM
MOJTyYeHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
UCII0JIb30BATh U aHAJIU3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCJIOBUU 3aJaHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOCHUIO 00S3aTEIBHOTO
COJIep)KaHMs, YCTAHOBJICHHOTO JaHHOW (QeaepanbHOil paboueld MpOrpamMmoi,
BBIICJISIIOT: OCBOCHHBIE OOYYAlOIMMHUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNeWCTBUH, crenuduyueckue i1 NpPeIMETHOM oOmact  «XUMHS», BHIIbI
JEATeIBHOCTH 10  TOJYYEHHI0 HOBOTO 3HAHUA, €ro HMHTEPHpETaIH,
npeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYyaIUAX.

K xonIy oOyueHus B 8 kiiacce npeMeTHbIE PE3YJIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHH: aTOM, MOJEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS ¥ HEOAHOPOJHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U
MOJIEKYJISIPHAsE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J10JIsl XUMUYECKOTO 3JIeMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTEIICHb
OKHCJICHUS, XUMHUYCCKas PEaKIus, KiIacCU(UKAIUSI DPEaKIUi: peakiuu
COCAUHEHHUs, pEaKUUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUS, pPEaKIHNU
o0MeHa, K30~ U PHJIOTEPMHUUECKHUE PEAKIINH, TEIUIOBOM 3P (HEKT peakiiuu,
SIAPO aToMa, BJEKTPOHHBIM CJIOW aToma, aToOMHasi OpOuTa b, pPaaUycC
aToMa, XMMHYECKas CBs3b, MOJSPHAS U HEMOJISIPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PACTBOpP, MAacCOBasi JOJisl BELIECTBA
(porieHTHAs! KOHIIEHTPAIIKs) B pACTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TH MOHSTHUS NMPU ONMUCAHUM BEIIECTB U UX MPEBPAICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY [IJIi COCTaBJICHHS (PopmMys
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINM;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKUCIEHHUS  DJEMEHTOB B  OWMHApPHBIX  COCJAMHECHHSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COEIMHEHUH TIOo
dbopmynaMm, BHA XUMHYECKOW CBSI3M (KOBaJeHTHas M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIchn llepuogmueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh MOHUMAHUE TNEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX DJIEMEHTOB OT MX MojokeHus:i B I[lepuoaudeckoit cucrteme,
3aKOHOB COXPAHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUS, 3aKOHAa ABOTapo;

e ONUCHIBATH W XapakTepu3oBaTh TabaumuHyto (opmy Ilepuogmaeckoit
CHUCTEMBl XHMHMYECKHUX JJEMEHTOB: pa3iudaTh IMOHATHUSI «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», manbsie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYCHHS, KOTOpPHIE HUMEIOTCS B
tabmuie «llepuomumyeckas cucrema XuMHueckux odiementoB J[. .
MenpeneeBa» € UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUST aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee Yucio IEKTPOHOB
U paCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHAE DJIEMEHTHI, HEOPTAaHMYECCKUE BEIECTBA,
XUMHUYECKUE peaKkuu (M0 YHUCIYy M COCTAaBYy YYacTBYIOLIMX B PEAKIUU
BEIIIECTB, 0 TETIOBOMY 3 (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBAa BEILECTB
Pa3TUYHBIX KJIACCOB, MOATBEPKIast OMMCAHKNE TPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIU;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKUX TPEBpaLIEHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XWMHYECKOro »djeMeHTa 1o Qopmyre
COEIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIIMTEILHON ACATEIHPHOCTA — aHAIHN3
U CUHTE3, CpaBHEHHE, O0OOIICHUE, CUCTEMATH3alMI0, KIIacCHU(UKAIUIO,
BBISIBJICHUE TPUYMHHO-CIIEACTBEHHBIX CBS3€H — I M3y4YEHHUS CBOWCTB
BEIIECTB M XHWMHUYECKHX PEAKIHMi, €CTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUA — HAOJIOJCHHWE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIICPUMEHT
(peaJibHBIA U MBICIICHHBIN );

clenoBaTh  IpaBWIaM  TOJIb30BAaHUA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM  000pYJOBAaHUEM, a TaKXke IMpaBuiaM oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMU TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHHIO W COOHMpaHHUIO
ra3oo0pa3HbIX BEIIECTB (BOXOpOAAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
pAacTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JICW pPacCTBOPEHHOTO BEIECTBA,
IUIAHUPOBATh U TMPOBOJAWTH  XUMHUYECKHE  JIKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT ¢ TIOMOIIBI0 HHIANKATOPOB
(;rakmyc, ¢peHondTanenH, METUIOpaHXK U JIPYyTHUe).

K xonIy oOyueHus B 9 kjacce IpeIMETHBIC PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

pPacKpbpIBaTb CMBICII OCHOBHBIX XHMHWYECKUX IIOHSITHH: XUMUYECKUU
DJIEMEHT, aTOM, MOJIEKYJIa, MOH, KAaTHOH, AHWUOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIICEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHUS, XUMHUECKas PeaKlys, XUMUYECKasi CBA3b, TEIJIOBOU 3(DPeKT
peakuuu, MOJib, MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIMTBI, AJIEKTPOJIMTHYECKAs JUCCOLMALNs, PEAKLUU HOHHOIO
oOMeHa, KaTaiuM3aTop, XHMHYECKOE paBHOBecue, oOOpaTHUMble U



HEoOpaTUMBbIE pEaKIUd, OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIE PEaKIIHH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCJIEHWE U  BOCCTAHOBJICHHE,
ayoTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHas, WOHHA,
MeTajInyecKasi), KpUCTauIMuecKas pemérka, KOppo3us METaljIOB,
CIUIaBbl, CKOpPOCTb XUMHYECKOW peakuuu, MPEeAEeNbHO JIOIMyCTUMAs
koHueHtpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATUHA U
MPUMEHSTh 3TU NOHATHUS IPY ONMCAHUM BEUIECTB U UX MPEBPALLCHUN;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJII COCTaBlIeHUS (OopMyI
BEILIECTB U YPABHEHUI XUMHUUYECKUX PEAKLINIA;

ONPENIEIISITh BAJIGHTHOCTD U CTENEHb OKUCICHUS XUMUUECKUX AJIEMEHTOB B
COCAMHEHUSX Ppa3IUYHOTO COCTaBa, NPUHAJICKHOCTh BEIECTB K
onpenenéHHOMY KJacCy COEIUWHEHUU Mo ¢opmyrnam, BHUJ XUMHYECKOU
CBs3U (KOBaJCHTHas, MOHHAsA, METaUIMYecKas) B HEOPraHUYECKHUX
COEAMHEHUSX, 3aps]l UOHA M0 XUMHYECKON (opmysie, XapakTep Cpeibl B
BOJIHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCIMHEHUH, TUI KPUCTALUINYECKOM
PELIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbici llepuomnueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH M XapaKTEpPU30BaTh
Tabnuunyo ¢opmy llepuoandeckoit cucTeMbl XMMHUYECKUX 3JIEMEHTOB:
pasznuyarh MOHATUS «MJaBHas mnoiarpynna (A-rpynma)» M «noOodHas
noarpymnmna (b-rpymnma)», manele u OoybllIM€ MEPHOJBI, COOTHOCHUTH
0003HaYEHHUs, KOTOpPhIE MMEIOTCS B IEPUOAMYECKOM TalmuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
3JIEMEHTOB (COCTaB W 3apsj sAjpa, OOIlIee YHUCIO DJIEKTPOHOB U
pacrpenieieHie HWX MO DJJICKTPOHHBIM CJIOSIM), OOBSCHSATH  OOIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npeaenax MaJlblX NEPUOJIOB U IIaBHBIX MOJTPYII C YYETOM CTPOCHUS UX
aTOMOB,;

KJIaCCU(UIIUPOBATh XUMHUYECKHUE AJIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (MO YUCIy M COCTaBy YYacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PeKTy, MO0 U3MEHEHHUIO CTETICHEH OKHUCIICHUS
XUMHUYECKUX IJIEMECHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIME W CrHeHupUUecKue XUMUUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEILECTB, MOJTBEPXKIas OINUCAHUE
IpuUMepaMHi MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIN;

COCTaBJIATb YPABHEHUS BJIEKTPOJIUTHYECKOM JUCCOLMALMM  KHUCIOT,
L1EJI0YE€H U COJIEH, IOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIU UOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHUSI SJIEKTPOHHOTO OanaHca 3TUX peaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUA,
BO3MOXXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBPAIICHU B Pa3IMYHBIX
YCIIOBUSIX;

BBIYKCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO W MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOro »dJeMeHTa 1o (opmyle
COEIMHEHMUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKITUH;

coOnroaTh  MpaBWUjia  MOJb30BAHUSA  XMMHUYECKOM  MOCYyIOM U
7abopaTOpHBIM  000pYy/IOBaHHMEM, a TakKXe TMpaBWwia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIHUSMU TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHUIO U COOHMPaHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIJICKHUCIIOTO rasa);

MPOBOJIUTh  PEaKIUH, TOATBEPKIAIOMMEC  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OpOMUJI-,
uonu-, kapbonat-, ¢ocdar-, cuiIHMkKar-, Ccyiabhar-, THAPOKCHUI-HUOHBHI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEIbHONU JIEATEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, 00O00IeHne, CHCTeMaTU3alHIo, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi M3Y4YEHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUid, eCTeCTBEHHO-HAyYHbIC METOAbl TO3HAHUS —
HAOJIOICHUE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCIIEPUMEHT (peabHbId U
MBICJICHHBIH ).

COILEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHavabHbIEe XUMUYECKHE MIOHATHS

[Ipeamer xumuu. Posib XUMHUM B KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena wu BemecTBa. @POuU3MYECKHME CBOWCTBA BENIECTB. ATpEraTHoe
coctosgHue BemiecTB. [loHsaTHe 0 MeToaax MO3HAHUSA B XMMHUH. UHCTBIC
BemecTBa U cMecH. CriocoOblI pa3ielieHus CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE AIEMEHThl. CUMBOJIBI XMMHUYECKHX
37eMeHTOB. IIpocThie M CHOXKHBIE BEHIECTBA. ATOMHO-MOJICKYJISIPHOE
YUYCHHUE.



Xumunyeckass (opmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB.
3aKOH IOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHTENbHAs aTOMHas macca.
OTtHocuTenbHas MOJEKYyJsIpHas Macca. MaccoBasg [J0JI1 XUMHUYECKOIO
AJIIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Moinb. MonsipHass  macca.  B3anmocBsizb
KOJIMYECTBA, MacChl U YMCJIa CTPYKTYPHBIX €AUHUL] BemecTBa. Pacuérel mo
dbopMyaM XUMHYECKUX COCTUHEHUH.

@u3nueckne M XUMHUYECKUE SBJICHUA. XUMHYECKas peakuus U €€
MIPU3HAKHA. 3aKOH COXPAHEHHUS MACChl BEHIECTB. XMMUYECKUE YPaBHECHHUS.
Knaccudukanus XuMHUeCKMX peakiuui (COeAMHEHHs, pPa3oKEHUs,
3aMelleHus, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0M, MpaBuiaMu pabOThl B JaOOpaTOpuu
U npuéMaMu oOpalleHus ¢ JJabopaTOPHBIM O0OpPYIOBAHUEM, U3YUYEHHE U
onucaHue (QPU3NYECKUX CBOMCTB OOpa3LOB HEOPraHUYECKUX BEILIECTB,
HaOmoneHre (u3nyeckux (IJIaBJI€HUE BOCKA, TAasHUE JIbJA, PACTHpPAHUE
caxapa B CTYIIKE, KAIIEHUE U KOHJIEHCALUs BOJIbl) 1 XUMHUYECKUX (FOpEeHue
CBEUM, MPOKAIMBAHUE MEOHON MPOBOJIOKH, B3aWMOJICHCTBUE MeEJIA C
KUCJIOTOM) sIBJICHUH, HAOJIIOJIEHUE U OMNMCAHHUE MPU3HAKOB MPOTEKAHMS
XUMUYECKUX peakiui (pasfiokeHue caxapa, B3aUMOJIEUCTBUE CEpPHOM
KHCIIOTBI C XJOpUAOoM Oapus, pasnoxkenue ruapokcuna meaud (ll) mpum
HarpeBaHWHU, B3aWMOJICHCTBHE jkene3a ¢ pactBopoM comu meau (11),
U3y4€HUE CIIOCOOOB pa3lielleHus CMecel: C TOMOILbI0 MarHuTa,
¢unbTpOBaHuUeE, BbIIIaPUBAHUE, TUCTWILISALNSA, xpomarorpagus,
IPOBEICHUE OYUCTKMA IOBAPEHHOW COJIM, HAONIOACHHE M OIHCAHHE
pe3ynbTaTOB MPOBENECHUS OMNbITA, WIUTFOCTPUPYIOUIETO 3aKOH COXPaHEHUS
MAacchl, CO3/1aHuEe MOJIENIeH MOJIEKY (IIapOCTEPKHEBBIX ).

BaxHeiye npeacTaBUTe/ M HEOPraHMYeCKNX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. KUCIOpO — 3IEMEHT U IPOCTOE
BemecTBo. Haxoxzaenwe kuciopoja B mOpupoae, (usnyeckue u
xumuyeckue cBoiictBa (peakuuu ropenus). Oxcupabl. IIpumeHeHue
kuciopoga. CrnocoObl TMOMy4YeHUs KUCIopoda B Jlabopatopuu U
npoMblnuIeHHOCTH. KpyroBopor kucnopona B mpupoge. O30H  —
AJTOTPOITHAS MOAU(PUKALINUS KUCIOPO/IA.

TennoBoit 3pPexT XuMUYecKoil peakuuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- W DHAOTEPMHUYECKME peakuuu. TOIIMBO: Yrojb © METaH.
3arpsi3HEHHE BO3/yXa, YCHUJICHHE MapHUKOBOrO 3(ddexra, paspyuieHue
030HOBOTO CJIOSI.



Bonmopon — smemeHT M mpocrtoe BemiecTBO. HaxoskneHune Bomopona B
npupoze, Gu3nueckrue U XMMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyuyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMHUYECKUM YpaBHEHHUSIM.
dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb. PacTBOpBL.
HacelilieHHble M HEHACHIIIEHHBIE PacTBOPhL. PacTBOPMMOCTH BELIECTB B
BoJZie. MaccoBast 10JIs BEIIECTBA B paCTBOpE. XMMHUYECKHUE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B MpuUpoAEe W B IKU3HM YEJIOBEKA.
KpyroBopoT Boawl B npupoze. 3arpsi3HEHUE NpUPOAHBIX BoA. OxpaHa H
OYMCTKA MPUPOJHBIX BO.

Krnaccudukarnus nHeoprannyeckux coenuHeHnuit. Oxcnanl. Kimaccudukanus
OKCHJIOB: coJieoOpa3yroiine (OCHOBHBIC, KHUCIOTHBIC, amM(OTEepHbIE) U
HecosieoOpazyromue.  Homenknarypa  okcugoB.  Dusuueckue U
XUMUYECKHE CBOMCTBA OKCUIOB. [TomyyeHrne okcuaos.

OcHoBanus. Krnaccugukaiuss OCHOBaHMW: HIENOYM M HEPACTBOPUMBIE
ocHoBaHud. HomeHknatypa ocHoBaHuW. DU3NYECKHE U XHUMHUYECKHUE
CBOMCTBAa OCHOBaHUU. [lonydeHne OCHOBaHUM.

Kucnotsl. Knaccudukanust kucnor. Homenknarypa kucinot. @usndeckue
M XUMHYECKHE CBOWCTBA KHUCIOT. Pan axtuBHoctn meramnoB H. H.
bekerona. [lomydueHne KUCIOT.

Comu. Howmenkiarypa coned. Du3n4eCcKME€ M XHWMHUYECKHME CBOWCTBA
coseit. [lomyueHnue comeu.

['eHeTnyeckas CBA3b MEK/y KJacCaMH HEOPTaHUYECKUX COCIMHEHUIA.
Xumuueckuit IKcnepumenm:

KAUECTBEHHOE OIPEIEICHUE COACPKAHUS KHCIOpOJa B  BO3IYyXE,
NOJIy4eHHe, COOMpaHue, pacno3HaBaHUE U U3yYEHUE CBOMCTB KHUCIOpPOAa,
HAOJIIOICHHE B3aUMOJICMCTBHUSI BEIIECTB C KHUCIOPOJIOM U YCIOBUS
BO3HUKHOBEHUSI M MpPEKpalleHusi ropeHus (moxapa), O3HAKOMIICHHE C
o0Opa3liaMi OKCHJIOB M ONHMCAHUE HMX CBOMCTB, NOJIy4€HHE, COOMpaHue,
pacrio3HaBaHME€ W HW3y4Ye€HHME  CBOMCTB  Bojopoda  (TopeHue),
B3auMojieiicTBiue Bogopoaa ¢ okcugom wMeau  (ll)  (Bo3zmoxkHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), HAOMIOJCHUE O0Opa3loB BEIIECTB
KOJMYEeCTBOM | MOJb, WCCIEOBAaHUE OCOOEHHOCTEH pacTBOpPEHUS
BEILIECTB C PA3JUYHON PACTBOPUMOCTBIO, NMPUTOTOBJIEHUE PACTBOPOB C
OIIPEAEIEHHOU MAacCOBOU nonen PacTBOPEHHOIO BEILIECTBA,
B3aUMOJICHCTBUE BOJIbI C METaNIaMHU (HAaTpUEM U KaJIbIIMEM) (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), VCCIIEIOBAHUE o0pa31oB
HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIACCOB, HAOJIIOJCHUE M3MEHEHUS
OKpAaCKM HHAMKATOPOB B pPacTBOpPAaxX KHUCJIOT W WIEJIOYEH, H3YUYCHHUE



B3auMoiercTBus okcuaa menu (Il) ¢ pactBopoM cepHON KUCIIOTHI, KUCJIOT
C MeTaJllaMH, peaklHWil HeWTpaau3aluu, IOJyYeHHE HEePaACTBOPUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOTO MeTajla JIPYyruM W3 PacTBOpa COJIH,
pELIEHUE SKCIEPUMEHTANbHBIX 3aJa4 N0 TeMme «BaxHeimmue Kiaccel
HEOPTaHUYECKUX COETUHEHUI.

Ilepuoanueckuit 3akoH u Ilepuogmueckasi cucremMa XHUMHYECKHX
yiemenToB JI. WU. MenneaeeBa. CrpoeHune aToMoB. XUMHUYeECKAs
cBs13b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MOMBITKM KIACCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTtre o
rpynnax CXOJHBIX D3JIEMEHTOB (ILIEJIOYHbIE U  IIEJIOYHO3EMENIbHbIE
METaJUJIbl, TAJIOTE€HBbI, UHEPTHBIE Ta3bl). DJIIEMEHThI, KOTOPbIE OO0pPa3yroT
amM(pOTEpHBIEC OKCUIBI U THIPOKCHUJIBI.

[lepnoanueckuii 3akoH. [lepuoandeckasi cuctreMa XUMUYECKUX SJIEMEHTOB
. U. Menneneesa. KoporkonepuoaHass M MJIMHHONEpUOAHAS (HOPMBI
[lepnognyeckor cucrembl xuMudeckux simeMmeHToB . M. Menneneesa.
[lepnoas! u rpynnel. PU3HUECKAN CMBICH MMOPSAAKOBOIO HOMEpPA, HOMEPOB
nepuojia v rpynibl 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX saep. WM30Tombl. DIEKTPOHBI.
CtpoeHre >JIEKTPOHHBIX O000JIOYEK aTOMOB MEPBBIX 20 XHUMHUYECKUX
sanemeHToB  Ilepumommueckort  cucrembl  JI. WM.  Mengaeneena.
XapakTepucTUKa XUMHUYECKOTO JJIEMEHTAa MO €ro IMOJIOKEHUIO B
[Tepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTU M3MEHEHUs pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPpyIaM U Nepruoiam.
3nauenune Ilepuommueckoro 3akoHa u Ilepuoanveckoil  CUCTEMBI
XUMHUYECKUX DJIEMEHTOB ISl pa3BUTUs Hayku W mpaktuku. [, .
MeHneneeB — y4€HbIA U TPAXKIAHUH.

Xumuueckas cBsa3b. KoBajeHTHas (TojispHas W HEMOJISIpHAS) CBSI3b.
DJIEKTPOOTPUIIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBSI3b.
Crenenb okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipomecchl  OKuCIEHUS U BOCCTaHOBJIECHUS.  OKUCIUTENH U
BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3lloB BEIIECTB META/UIOB U HEMETAJJIOB, B3aMMOJICUCTBUE
TUJAPOKCUIA IMHKA C pPacTBOpaMU KHUCJIOT U IIEJI0YeH, MpOoBEJACHUE
OTIBITOB, WJUTIOCTPUPYIOIITUX IPUMEPHI OKHCIIUTEIIbHO -
BOCCTAHOBUTEIBHBIX  peakuuid  (TOpeHHe, PpEeaKUUd  Pas3IoKEHHUs,
COCJTMHECHUSA).

Mestcnpeomemmnuie ceasu



Peanu3anms mMeXnpeaMeTHbIX CBSI3€d MPU M3YYEHHHM XMMHH B § Kilacce
OCYIIECTBIISIETCS Yepe3 UCIIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHSITUH, SIBISIONIMXCS CHUCTEMHBIMHU [JI OTIIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1Me ecTeCTBEHHO-HAyYHbIE TIOHSTHS: Hay4yHBIM (akT, rumnoresa,
TEOpHus, 3aKOH, AaHaJIW3, CHUHTE3, Kilaccu(UKaIys, MNEePUOIUIHOCTD,
HAOJIIOICHUE, SKCIEPUMEHT, MOJEIMPOBaHUE, HW3MEPEHHUE, MOJEIb,
SIBJICHUE.

®duzuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHU],
U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUI 3apsiji, BEIIECTBO,
Teno, 0OBEM, arperaTHoe COCTOSIHHWE BEIecTBa, ra3, (u3nueckue
BEJIMYHUHBI, €AUHULBI U3MEPEHHSI, KOCMOC, TUIAHETHI, 3BE€3/1b1, CONHIIE.
buomnorus: dorocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaJbl, TOPHBIE MOPOIHI,
M10JIE3HBIE NCKOIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeECKasi peaKI s

[lepuonnueckuii 3akoH. [lepuonnueckas cucteMa XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJHsl, KaabLuUs
U HMX COEIWHEHUH B COOTBETCTBUU C IIOJ0KEHUEM 3JIEMEHTOB B
[Iepnoinyeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BUAbI XUMHUYECKOW CBSA3HU. THIBI KPUCTAITIMYECKUX
pElETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUMNA KPHCTAUIMYECKOU
PEHIETKU U BUJA XUMUYECKON CBSI3U.

Knaccudukanms W HOMEHKIATypa  HEOPraHUYECKUMX  BEIIECTB.
XVMMHUYECKHE CBOMCTBA BEUIECTB, OTHOCSALIMXCS K Pa3jIMYHBIM KJlaccaM
HEOPraHWYECKUX COCAMHEHUH, TEHETHUYECKas CBs3b HEOPraHWYECKHUX
BEILECTB.

Knaccudukanuss XMMUYECKUX pPEAKUUH MO Pa3IMYHbIM IpH3HAKaM (110
YUCIYy M COCTaBy YYAacTBYIOLIMX B PEAKIHMHU BEIIECTB, IO TEMJIOBOMY
3pdeKTy, 10 U3MEHEHUIO CTEIEHEH OKUCICHUS XMMHUYECKUX HJIEMEHTOB,
o o0paTUMOCTH, MO YYaCTHIO KaTanu3aTopa). JK30- U SHJO0TEPMHUECKHE
pEeaKIK, TEPMOXUMHUYECKHE YPaBHEHUS.

[Tonsitue o ckopoctu xumudeckoil peakuuu. [lonsitue o0 oOpaTUMBIX U
HEOOPATUMBIX XMUMHYECKHX peakiusx. lloHATHEe O TOMOTeHHBIX U
rereporeHHbIx peakuusx. [lonarne o xaranusze. [loHATHE O XMMHYECKOM
paBHOBecHH. DaKTOPBI, BIUAIONIME HA CKOPOCTh XMMUYECKON pEakUuy U
M0JIOKEHUE XMMHUYECKOTO PAaBHOBECHS.



OKUCITUTETFHO-BOCCTAHOBUTEILHBIC  PEAKITUU, JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peakunu. CocTaBl€HUE YpaBHEHUI
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C MCIOJIb30BAHHEM METOJa
AJIEKTPOHHOTO OaJiaHca.

Teopust ~ SJIEKTPOJUTHYECKOW  JUCCOUMALMH.  ODJIEKTPOJIUTBHI U
HEedIeKTpoauThl. KaTnoHbl, aHMOHBL. MeXaHu3M AUCCOIMALIUUA BEIIECTB C
pa3IMYHBIMUA  BHJAMU XUMUYECKOW CBsi3u. CTENeHb IHUCCOLMAIUU.
CunpHble U crabble ANEKTPOIUTHI.

Peakiuu wmonHOro oOMeHa. YcCOBHS MNPOTEKAHUSI PEAKIMl HOHHOTO
oOMeHa, MOJHbIE U COKpAaIlIEHHbIE HOHHBIE YpaBHEHUs peakiuii. CBOCTBa
KHCJIOT, OCHOBaHMHW H cojJed B CBETE€ MPEACTABICHUH 00
ANEKTPOJIMTUYECKON Jucconuanuu. KauecTBEHHbIE pEakIMU Ha HOHBI.
[ToHsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJIENIAMHU KPUCTATMYECKUX PEIIETOK HEOPTaHUUYECKUX
BELIECTB — METAJUIOB W HEeMeTaUIoB (Tpadura M anmasza), CIO0XKHBIX
BEILIECTB (XJIOpHUA HATpUsl), HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM  peakuuu OT  BO3ACHCTBUS  Pa3jMYHbIX  (PAKTOPOB,
UCCIIEOBAHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEHIECTB, Mpolecca
JUCCOIMAIIMKM  KUCJIOT, IeJoYed U coieil (BO3MOXXHO UCIIOIb30BaHUE
BUJIEO MATEpPUATIOB), MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOMINX MPU3HAKU
MPOTEKaHMs peaKinii HOHHOTO oOMeHa (00pa3oBaHUE OCaJKa, BBIICICHUE
raza, oOpa3oBaHHE BObI), OIBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peakuuid  (TOpeHue,  peakiuu
pa3JIoKEHUsI, COSAMHEHNUS), PACMO3HABAHNE HEOPTaHUUYECKUX BEIIECTB C
MTOMOIIIBIO Kaue€CTBEHHBIX peakiuit Ha HOHBI, pelieHue
HKCHEPUMEHTAJIbHBIX 33/1a4.

HeMeTaJ/ibl B MX COeIMHEHUSA

OO6mas xapakTepucTtuka ragoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue U (U3UYECKHE CBOWMCTBA
MPOCTHIX BEIIECTB — rAJIOT€HOB. XMMHUUECKUE CBOMCTBA Ha ITPUMEPE XJIopa
(B3auMOJIeCTBUE C METajljaMu, HEMeTaJlJlaMH, ieao4amMu).
XnopoBonopoa. CoiisiHasi KUCIOTa, XMMUYECKHE CBOMCTBA, MOJYy4YCHUE,
npuMeHeHue. JlelcTBre Xjaopa U XJI0POBOAOPOJa HA OPTraHU3M YEJIOBEKA.
Baxxnenme Xa0puabl U UX HAXO0XKJIECHUE B IIPUPOJIE.

O6mass  xapakrtepuctuka 23yeMeHTOB  VIA-rpymmel.  OcobGeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTEepHblIE CcTeneHu okuciaeHusa. CTpoeHue
¢dbu3nUecKrue CBOWCTBA TMPOCTHIX BEIIECTB — KHUCJIOPOJa U CEPHI.
AJI0TpOIiHbIE MOAU(DUKAIIUA KUCTOPOJa U cephbl. XMMUYECKUE CBOICTBA



ceppl. CepoBoaOpOJ, CTpoeHUE, (PU3HUECKHEe U XUMHYECKHE CBOWCTBA.
Oxcuibl cepbl Kak IPeICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa,
bu3nYecKrue 1 XUMUYECKHE CBOMCTBA (00IMe KaK MpeICTaBUTENs Kiacca
KHUCIIOT U crnenuduyeckrue). XUMUUECKHE PEeakluu, JiexkKallue B OCHOBE
MPOMBIIIEHHOTO CIOco0a MOJIy4eHUs] CEepHOM KHUCIOThL. [lpumeHenue
cepHOl KHUCIOThL. COJIM CEpPHOW KHCIOThI, KaueCTBEHHAs peakius Ha
cynpdar-uoH. Haxoxnenue ceppl U €€ COEAMHEHUH B MPUPOIE.
XUMHUYECKOE 3arpsi3HEHHE OKPY’KAIOIIEW Cpelbl COCIUHEHUSMU Cepbl
(KUCJIOTHBIE JOXIHU, 3arpsS3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
peI0TBpaICHUS.

OO1as xapakrepuctuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUs. A30T, paclpOCTpPaHEHUE B
npupozae, (GuUMvYecKkue M XUMUYEecKue cBoiicTBa. KpyroBopor aszora B
npupojae. AMMHAK, €r0 (PU3NYECKUe U XUMUYECKUE CBOMCTBA, MOJyUYeHUE
u npuMeHenue. Collu aMMOHMS, UX (PU3UUYECKUE U XUMUYECKUE CBOMCTBA,
npumeHeHue. KauyecTBeHHas peakuuss Ha HOHbBI aMMOHHUS. A3OTHas
KHUCJIOTa, €€ MoJdydyeHue, PU3NIecKue U XMMHUECKHEe CBOMCTRA (0011I1e Kak
IpeicTaBUTeNs Kiacca KUCIOT u crnenuduyeckue). HMcemonb3oBaHue
HUTPAaTOB U COJIe aMMOHHUSI B KauyeCTBE MHUHEpAJIbHBIX YI0OpEHUM.
XHWMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpenbl COSAMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/lyXa, TOYBBI U BOA0EMOB). Docdop,
aloTponHeie  Moaudukanmu dochopa, QuU3NUECKHME U XUMUYECKUE
cBorictBa. Oxcun docdopa (V) u dochopnas kucnora, ¢uznueckue u
XMMHUYECKUE CBOMCTBA, nosryueHue. Mcnonbp3zoBanue gocharoB B kauecTse
MUHEpaIbHBIX YIOOPEHUH.

OOmass  xapakrepuctuka 23yeMeHToB |VA-rpynnsl.  OcobeHHOCTH
CTPOCHHS AaTOMOB, XapaKTEpHbIE CTENEHM OKHCIEHHA. YIIIEpon,
aJJIOTPOIIHbIE MOIU(UKALIMU, pacpOCTpaHEHHE B MpHUpoe, hU3nuecKue
U XUMHUYecKue cBoiicTBa. AncopOius. KpyroBopot yriiepoga B npupoe.
Oxcunpl yriaepoaa, ux Gu3HMUecKUe U XUMUYECKHE CBOWCTBA, IEMCTBUE Ha
KUBBIE OPraHu3Mbl, TIOJIyYEHHME U [PUMEHEHHE. OKOJOTHYECKUE
po0seMbl, CBSI3aHHBIE ¢ OKcusIoM yriepoaa (1V), runoresa rinobaibHOTO
NOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ @dekT. YrompHas KuciaoTa U e
coiid, HuX (U3MYECKMEe M XUMUYECKHE CBOMCTBA, TIOJyY€HHE U
npumeHeHnue. KauectBeHHas peakius Ha kapOoHaT-HuOHBI. Mcnonb3oBanue
KapOOHAaTOB B OBITYy, MEIUIUHE, MPOMBIIUIEGHHOCTH M CEIBCKOM
XO35MCTBE.

[lepBoHavanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX Kak o
COeNMHEHMSIX yriepojna (MeTaH, JTaH, O3TUJIEH, AaUEeTWIEeH, STaHOJI,



JIMIEPUH, YKCYCHasl Kuciota). [IpupoaHble HCTOYHUKH YTIIEBOJIOPOJIOB
(Yyrome, puUpOIHBINA Ta3, He(Th), MPOIYKTHI UX TIEpepadOTKu (OCH3UH), UX
poJib B OBITY M MPOMBINUICHHOCTU. [lOHATHE O OMOJOTHYECKH Ba)KHBIX
BEIECTBAX: XKUpaX, OelKax, yrieBoJax — U UX POJIM B JKU3HHU YeJIOBEKa.
MarepuajibHOE €IUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.
Kpemumnii, ero ¢Qusmueckne M XUMUYECKHE CBOWCTBA, MOJIYyYEHUE H
npumeHenue. CoenuHenuss kKpeMausi B npupoje. OOmue mpeacTaBieHus
00 okcuae kpemuus (IV) u xpemuumeBoit kucinore. CuIUKATBI, HX
UCIIOJIb30BAaHUE B OBITY, B MPOMBILIIEHHOCTU. BaxkHeilme cTpouTenbHbIe
MaTepHallbl: KepaMHuKa, CTEKJI0, [IEMEHT, OETOH, kene300eToH. [Ipobiemsl
0€30MacHOr0 UCIOJIb30BAHUS CTPOUTEIIbHBIX MAaTEPUATIOB B TTIOBCETHEBHOM
KU3ZHU.

Xumuueckuii IKCnepumenm:

u3ydeHue o0Opas3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOU
KHUCJIOTHI, MPOBEJCHUE KAYECTBEHHBIX pEaKlIUil Ha XJIOPUI-UOHBI U
HaOJII0JICHUE TPU3HAKOB UX MPOTEKAHUS, OIBIThl, OTPAKAIOIINUE
dbu3nYecKre U XUMHUYECKUE CBOWMCTBA TaJOT€HOB M UX COEAUHEHUM
(BO3MOXXHO  HCIIOJIb30BAaHUE  BUJEOMATEpUATIOB), O3HAKOMIIEHHE C
o0OpasiaMu XJIOpHUI0B (TaJOTeHUIO0B), O3HAKOMIICHHE C 00pa3IiaMu Cephl U
e€ COeIMHEHHMSIMH (BO3MOXHO HCIIOJIb30BAHHE BHUACOMATEPUAIIOB),
HaOJIOJIeHHEe  Tpolecca  OOYriIMBaHMSL  caxapa TMOJ  JCHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOU KHUCIIOTBbI, U3YYEHHE XMUMHUYECKHUX CBOWCTB
pa30aBIIEHHON CEPHOM KHCIIOThI, MPOBEJEHNE KAYECTBEHHOW peakiud Ha
cynb(dar-uoH 1 HAOMIOJCHHE MPHU3HAKA €€ MPOTEKaHUs, O3HAKOMJICHHE C
dbu3nYecKUMU CBOMCTBaMU a30Ta, pocdopa U uX CoeqTUHEHHUN (BO3MOKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHANIOB), 00pa3liaMu a30THBIX U (POCPOPHBIX
yI0OpeHuii, mojiydeHue, cooupanue, pacrio3HaBaHUe U U3y4YeHHE CBOMCTB
aMMHaKa, MPOBEJCHUE KAYECTBEHHBIX pEaKIMid Ha HOH aMMOHHUS H
dbochar-uoOH M M3yYEHHE NPU3HAKOB MX MNPOTEKAHUS, B3aUMOJICHCTBUE
KOHLEHTPUPOBAHHOM  a30THOM  KHUCJIOTBI €  MeAbl0  (BO3MOXKHO
UCII0JIb30BAaHUE BUJIEOMATEPHUAITIOB), U3YUEHHE MOJIETEH KPUCTANINYECKUX
peméTok anMmasa, rpadura, ¢dyuiepeHa, O3HAKOMIJICHHE C IIPOIECCOM
ajcopOoImMy  pacTBOPEHHBIX  BEMICCTB AKTUBUPOBAHHBIM  YIVIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJy4eHHE, COOMpaHHe, Paclo3HABAHUE U
U3YYEHUE CBOMCTB VYIJEKHUCIOro ra3a, IPOBEJCHHE KaueCTBEHHBIX
peakinuii Ha KapOOHAT W CHJIMKAT-UOHBl M H3yUYEHHUE MPU3HAKOB HX
IIPOTEKAHU, O3HAKOMIJICHUE c MPOAYKIIUEN CHJINKAaTHOU
MPOMBIILJICEHHOCTH, PEUIEHWE SKCIEPUMEHTABHBIX 3a/lad [0 TEMeE
«BaxHenmue HeMeTalJIbl U UX COSTUHCHUS.



MeTaJuibl 4 MX COeTMHEHUS

OOmasi xapakTEepPUCTHKA XWMHYECKHX JJIEMEHTOB — METAUIOB Ha
OCHOBaHMH WX TNOJOXKEHHS B llepHomnueckor CuUCTEeME XUMHYECKUX
anemeHToB [[. . MenneneeBa u ctpoeHus: aroMoB. CTPOEHUE METAJIIOB.
Meranmnuyeckas CBSI3b M METAJUIMYECKas KPHUCTAJUIMYECKas pEIIETKa.
DJIEKTPOXUMHUYECKUNA Psii  HANpsSOKEHUA MeTauioB. Duznueckue W
XUMHUYECKUE CBOMCTBA MeTaJIOB. O0IIMe cIOCOObI MOTYYeHUSI METAIIIOB.
[ToHsiTHE O KOpPPO3UM METAIOB, OCHOBHBIE CIOCOOBI 3alIMTHl UX OT
koppo3un. CrnaBel (CTaslb, YyryH, JIOpaJlOMHUHMNA, OpoH3a) W HX
PUMEHEHUE B OBITY U MPOMBIIIJIECHHOCTH.

[llenoynpie  Metamwiel: nosiokeHne B Ilepuogmueckonr  cucreme
xumudeckux snemeHTtoB J[. WM. MenaeneeBa, CTpoeHHE HX aTOMOB,
HaxoXjeHue B mpupoge. dusmyeckne M XUMHUYECKHE CBOMCTBa (Ha
npuMepe Hatpus W Kanus). OKCUIbl UM TUAPOKCUIBI HATPUS M KaJIUS.
[IprumeHeHne METOUYHBIX METAIIIIOB U UX COCTUHEHUN.
[[lenoyno3eMebHbIE METaIbl MarHuii W KalbLMH: MOJ0XKEHHUE B
[lepnognyeckor cucreme xmMmudecknx sneMeHtoB /. M. Menneneesa,
CTPOEHME HX aTOMOB, HaxOXIeHWEe B mpupone. Duznueckue Hu
XUMHYECKHE CBOMCTBA MarHus M KaJblUgd. BakHelinne coeauHEHUS
Kanbuusa (OKCUA, THAPOKCUM, coiH). JKECTKOCTh BOIBI U CHOCOOBI €€
YCTpPaHECHUS.

AmoomuHuii: nosiokeHue B Ilepuonnueckoil cuUcTEME€ XMMHUYECKUX
sanemeHToB Jl. 1. MenaeneeBa, cTpoeHrE aTtomMa, HaAXOXKJICHUE B IPUPOJIE.
duznyeckre U XMMHUYECKUE CBOMCTBA alfOMUHUS. AM(OTEpHBIE CBOMCTBA
OKCHJA Y TUAPOKCHUAA ATFOMUHUS.

Kenezo: nomoxenne B Ilepruoanueckor CUCTEME XUMUUYECKUX AJIEMEHTOB
. WN. MenneneeBa, CTPOCHHE aTOMA, HAXOXICHHE B IPUPOJIE.
du3nuecKkre U XMMUYECKHE CBOMCTBa kene3a. OKCUAbl, THUIPOKCUIBI U
cosu xenesa (I1) u xenesa (11l), ux cocras, cBOWCTBa U MOJIyYEHUE.
Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ oOpasllaMyd METaJJIOB U CIUIABOB, UX (DU3UYECKUMU
CBOWCTBAaMHU, H3YyUYECHHE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOMKHO
WCIIOJIb30BAaHUE  BUJIEOMATEPHUATIOB), OCOOCHHOCTEW B3aWMOJCHCTBUS
OKCHJIa KaJIbIIUs W HATpus C BOJOH (BO3MOXXHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), KCCJIEIOBAaHUE CBOMCTB XECTKOW BOJBI, IMpoliecca
TOpEeHUs  Keje3a B KuciaopoAe  (BO3MOXHO  HUCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), PU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEaKIMil Ha
WOHBI: MarHusi, Kajblius, aJlOMHHUSA, HUHKA, xene3a (1) u xenesa (I11),
menu (Il), HaGmroneHne U omucaHue MPOIECCOB OKpAIMBaHUS TJIAMEHU



MOHAMU HATpUs, Kamusg MW Kajabluusgd (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEpHUAIOB), HUCCIIEIOBaHHE aM(OTEPHBIX CBOICTB THUIPOKCHIA
AFOMUHUS M THIPOKCUAA LIUHKA, PELIEHUE HKCIIEPUMEHTAIbHBIX 3aa4 110
TeMe «BaxHelie MeTaJlbl U UX COCTUHEHUS».

XUMHA U OKPYKAKOILAA cpeaa

BemecTBa n Marepuranbsl B HOBCEJHEBHOW KM3HU 4YeJIOBEKa. be3zomacHoe
UCTIOJb30BaHUE BEIIECTB WU XHWMHUYECKUX peakiuii B ObiTy. IlepBas
MIOMOIIb IPY XUMUYECKHUX 05KOTaX U OTPABIICHUSX.

XUMHUECKOE 3arpsA3HEHUE OKPY>KaIoIIen cpeibl (MpeaesibHas A0myCcTUMas
KoHIeHTpalus Bemects, aanee — I[IJK). Porp xumum B pemienuu
HKOJIOTUYECKUX MPOoOIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHaioB (CTEKIIO, CIIJIAaBbI METAIUIOB, TIOJUMEPHbBIE
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peanu3zanust MexnpeaMeTHbIX CBA3CH NPHU U3YYEHUUM XUMHHM B 9 Kiacce
OCYULIECTBJISIETCS. YEPE3 UCIIOIB30BAHUE KAK OOIMX €CTECTBEHHO-HAYYHbBIX
MOHATUM, TaK W TMOHSTHUH, SBISIOIIMXCS CHUCTEMHBIMU ISl OTIEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAY4YHOI'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIEC MOHATHS: HAyYHbIN (DAKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHAJIN3, CUHTE3, KIacCU(UKalMs, MEPUOIUYHOCTb, HAOIIOICHHE,
DKCIIEPUMEHT,  MOJEIMPOBAHME, H3MEPEHHE, MOJENb,  SIBICHHUE,
MAapPHUKOBBIN 3P HEKT, TEXHOTIOTHS, MaTEPHAIIBI.

duznkKa: Marepusi, aToOM, dJEKTPOH, INPOTOH, HEUTPOH, WOH, HYKIHU]I,
U30TONBl,  PAJAMOAKTHUBHOCTb,  MOJIEKYJla,  JJIEKTPUUECKUN  3apsf,
MPOBOJHUKH, MOJTYINPOBOJHUKH, TUIIEKTPUKH, (HOTOIIEMEHT, BEIIECTBO,
Teno, OO0BEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ra3, pacTBOp,
pacTBOPUMOCTb, KpPHUCTAJUIMYECKass pEmETKa, CIUIaBbl, (U3HUECKHE
BEJIMYMHBI, €IMHULIBI U3MEPEHUSI, KOCMUYECKOE MPOCTPAHCTBO, MJIAHETHI,
3BE31b1, ComHIIE.

buonorusi: porocunTes, apixanue, ornochepa, IKOCUCTEMA, MUHEPAIIbHbBIE
yI0O0pEeHMs, MUKPORJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHBIE BEIIECTRA.
['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIC MOPOIHI,
M10JIE3HBIE MCKOIAEeMbI€, TOILJIMBO, BOJHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosaunyecTBo 4acoB
Ne HaumenoBaHue pa3iesioB u dieKTpoHHbIE (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pa3nean 1. [lepBoHayanbHble XUMUYECKHE IOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemntecTBa 1 xumm4deckue 15 1 bu6nuoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3zgea 2. BaxkHeliiue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
' 00 okcHuaax https://m.edso0.ru/7f41837c¢
59 Bonopoa.Ilonstue o kucnorax 8 1 bubnnorexka HOK
' U COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [JOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 11 1 1 bubmuorexa [JOK

HCOPTaHNYCCKUX CO€IUHEHUI

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1emeHToB [[. . MenneneeBa. CTpoeHne aToMoOB.

Xumuuyeckasi cBsi3zb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoreka [JOK
XHUMUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4deckas CB3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa LOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKITUN
bu6mmoteka [IOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB u TeM uuppoBbIe
Ne n/m P Kontpoabnsie  IlpakTHueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 [ToBTOpeHue U yriydiieHne 3HaHui 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3ZeiioB Kypca 8 Kiacca https://m.edso0o.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAs JUCCOLHAITHSI. 8 1 1 bubnnorexa [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO11ast XxapakTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edso0.ru/7f41a636
OO0mras XxapakTepruCcTUKa XUMHIECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa LTOK
' Py - -eP https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO6m1as xapakTepucTUKa XUMHUUECKIX
2.3 aneMeHTOB VA-rpymbl. A3ot, pochop u ux 7 1 bubmorexa LHOK
' PYEHL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61as xapakTepuCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yraepoa u 8 1 2 bubmmorexa LIOK
' . PYHIEL POl https://m.edso00.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pazneny 25
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmpe cBoHCTEa METANIOR 4 https://m.edso00.ru/7f41a636
. bubmuorexa [IOK
2 B 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznea 4. Xumus 4 OKpysKamomas cpeaa
4.1 BerecTBa 1 Matepualisl B )KU3HA YEJIOBEKA 3 bubmorexa LOK
' B p https://m.edso00.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonrTpoasubie  IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb XumMuu B KU3HA 1 bub6nuorexa [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUH 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUN U TIPUEMBI 1 bubnunoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «11’333 eJIeHne cﬁeceﬁ (na mpumepe 1 bubamorexa [OK
a . bHuMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmorexa [IOK
0 ATOMEI H MOIICKYJIEL 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CUMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U cioXHbBIE BElIeCTBa 1 bubmmorexa [OK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaareHTHOCTh https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OTHOcHTENIbHAS aTOMHAs Macca. bubnmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. bubnuoreka [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciIoBUS MPOTEKAHUS bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSIM XUMHYECKHX bubmoreia HOK
. . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e Bubmmorexa LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONETUCT O6ogq eHHe U bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bubnuorexa [IOK

Bo3ayxa. Kucinopoa — anemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

duszndyeckre ¥ XMUMHUUECKHE CBOMCTBA

22 KHCII0po/ia (peakliMi OKUCIICHUS Bubmmorexa LIOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI MOJTYYeHHUsT KHCIIOpOia B
23 J1a00paTOPHUH U MPOMBIIIIJICHHOCTH bubmorexa HOK
paTop P ’ https://m.edsoo.ru/ff0d497a
[IpuMmeHeHHEe KHCIopOoIa
TennoBo# 3 PexT XuMUIeCKOoM
24 peaKIuu, IOHATHE O bubmuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
" 1P POz, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuorexa [IOK
BemecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 Du3nvecKknue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHs1 BOAOPO/Ia B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
bu6nmoreka [JOK
31 «ITonydenne u cobupanue BOI0Opoa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Bruruncienns o0néMa, KOJIMYECTBA
33 BEIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
n n Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncnenus 006EMOB ra3oB Mo
34 ABHEHUIO PEaKI[Ui Ha OCHOBE 3aKOHA bubmmorexa [TOK
P . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HI;HaCLI peHHBIz aCTBOPBHI MH;CCOBaSI bubmmorexa [JOK
5 P pEL- https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuorexa LIOK
OnpeAcIEHHON MacCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KontponbHast pabora Ne2 o reme bubnnorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KjIacCuUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(pUKAIIHS, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmmorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: IOJI )eHI/Iﬂ XHMHHZSKHe bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'eneTnueckas cBsI3b MEKy KilacCaMu bu6mroreka [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bu6nmnoreka [JOK
49 O0001IeHrE U CHCTEMATH3AIMs SHAHNUH
B . https://m.edso0.ru/00ad9ch?2
KonrtponsHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUIT
IlepBble MONBITKH KIaCCU(PUKALIUU
51 XI/II\I/)II/IHCCKI/IX 3JIEMEHTOB l(?IOHﬂTI/Ie 0 bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
Ipymmax CXOJHBIX SJIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoauueckas cucreMa XUMAYECKUX bubmmorexa [IOK
pHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
bubnunoreka [IOK
53 [Tepwoapl, TPYIIITEI, TOATPYIIIBI nonmotexa 11

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edso0.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTUA HAayKu U npaktuku. . 1. bubnuoreka [IOK
MeHnaeneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
> Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nonsipHas XMMUYECKas bubnuorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOsIpHAS XUMHYECKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bu6nmnoreka [JOK
62 CTeneHs okucneHus https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuorexa [IOK
peakuuun https://m.edsoo.ru/00adb076
64 OxkucnuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KonrtponsHas padora Ne4 o reme bubmuorexa [IOK
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«CtpoeHue aroma. XUMUYECKast CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBHrlit ypok. O600111eHNE U 1 bu6nuorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
68 PesepBHeIil ypok. O000IICHHE 1 1 bubnmoreka [JOK
CcUCTEMaTU3alus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie  IIpakTHnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[Iepnonrueckuit 3aK0H.

1 [Iepuoanueckas cucrema 1 bu6nuoreka [IOK
XUMH4YECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMUMHUYECKHUX HJIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccugukarus 1 HoMeHKIaTypa 1 bubnuorexka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMU4YecKoOU CBA3U U TUIIBI 1 bubnuorexa [JOK
KPUCTAJITIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo reme

5) «IloBTOpEHUE U yriyOaeHue 3HaHui 1 1
OCHOBHBIX pa3/IesioB Kypca 8 Kiacca»

5 Knaccudukanus XumMuaeckux 1 bu6nmoreka [JOK
peaxkLyii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOM

7 eakuuu. [loHsTHE O TOMOT€HHBIX U 1 bubmmorexa [OK
pEATIMH. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTe 0 XUMUYECKOM PaBHOBECHUHU.

bu6mmorexa [IOK
8 @DakTOophbl, BIUSIOLIUE HA CKOPOCTh 1

XUMHYECKOH PCaKIUN U IMOJIOKEHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCINTEIFHO-BOCCTAHOBHUTEIIbHEIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOIUTUYECKOMN
10 nccoruanmu. CuibHEIE U ci1a0ble bubnnorexa [IOK
A HHATLIHL https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HouHbIe ypaBHEHUS PeaKIINi bubnnorexa [IOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIpeACTABICHUI bubmmorexa LOK
ped https://m.edso0.ru/00add5ds
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPECTABIEHUNA 00 buGnnorexa [IOK
ped N https://m.edsoo.ru/00add8b2
AJICKTPOJIMTUYECKON JUCCOIMAITIHI
bubmuoreka [JOK
14 II 7
OHATHE O THIPOJIM3E coJlen https://m.edsoo.ru/00add9d4
15 O0600mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perenue sxkcnepuMeHTAUTLHBIX Eubmiorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1au»
Kourponsnaas padora Ne2 o teme
17 «9J‘ICII:<)T OJ'II/ITIf‘IeCKa}I WCCOLAAINA bubmmorexa LOK
p A HHATIHA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposogopona. CossiHast KUCIIOTa, bubnnorexa [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckast padora Ne 2 o teme
20 «[TomydeHne CONISTHON KUCTOTHI bubmmorexa [JOK
e ea ’ https://m.edso00.ru/00ade348
u3ydeHHe e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIH OQUH U3 Eubmaorexa OK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
ATOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxaenue cepbl U €€ COeTMHEHUI bubnuorexa [JOK
B NpUpojie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoj1, CTpOeHHUE, bubnnoreka [JOK
bu3nYecKue U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepol. CepHas KHCIIOTA,
25 ¢du3nueckre U XMMUYECKHE CBOWCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XYMUYECKUE peaKilui, JIexKallnue B
OCHOBE ITPOMBIIIIEHHOT'O Crocoba
26 MIOJIyYEHUS CEPHOI KUCIIOTHI. bubnuorexa [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIleH cpeibl COETMHEHUSIMU
cepbl
97 Beruucnenue MaccoBoil JOJIM BBIXOJ1a bubmuoteka [JOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuUCTHKA 3JICMCHTOB bubmmoreka [JOK
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupoze, Gpu3nveckue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMHaK, ero pu3nvecKue u

29 XUMHUYECKHE CBOWCTBA, MOTYyYEHUE U bubmoreia HOK
> O https://m.eds00.ru/00adf004
IPUMEHEHUE
[TpakTrueckas padora Ne 3 mo Teme
30 «[TonydyeHrne aMMuaka, U3y4eHHe ero bubmmorexa [JOK
N yi 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTa, € pusnueckue u bubnnorexka [JOK
XUMHYECKHUE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHWUS B KQUECTBE MUHEPAITBbHBIX

32 o0Openwuii. XuMudeckoe bubmorexa HOK
yAobp ’ . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPY>KaloIIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (I)OC(%)O pHasl KI/ICJ'I((l))Ta q)(plfm(qez:xue u bubmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOIyYCHHE
Ucnonb3oBanue ocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu 2 2 gmnrt)lecxie 1 XUMHUYECKHE bubmmorexa [JOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIoTUYecKre mpoodIeMbl,
CBsI3aHHBIE ¢ OKcHuaoM yrieposa (IV)

37 VYronpHas KUCIoTa U €€ COn bubmorexa LIOK
https://m.eds00.ru/00ae006¢
[IpakTuueckas padora Ne 4 o teme
"TTosrydyeHune yrieKucioro rasa. bubmmorexa [IOK

38
KauectBennas peaxiust Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHSATHS 00
39 OpraHMYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
bubmuorexa [JOK
40 Kpemunii u ero coequHeHus
P s https://m.edso00.ru/00ae080a
[IpakTryeckast padora Ne 5. Pemenue

a1 AKCIIEPUMEHTAIBHBIX 3a7a4 0 TEME bubnunoreka [JOK
«BaxHee HEMeTauIbl U UX https://m.eds00.ru/00ae0bf2
COCTUHCHUS
Konrponbnas padora Ne3 o teme

42 «Baxxnennne HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Merannudeckas CBSI3b U bu6nmnoreka [JOK
METaJUTNYECKast KPUCTATIINIECKast https://m.edsoo.ru/00ae103e
peméTrka. Pu3nUecKue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBONCTBA METAJIIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUH Psift

HaIPSKEHUN METaJNIOB

https://m.edsoo0.ru/00ae1156
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OO611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beaucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LOK
yp PCEAKIIIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJEPIKHUT
pUMeECH
46 [TousTHE O KOPPO3NHU METAIIIOB bubmorexa HOK
PP https://m.edsoo.ru/00ae1278
bu6mmorexa [JOK
47
[emowmere metansr https://m.edso0.ru/00ae14b2
48 OKcuabl U TUAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJnusg https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuotexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
50 BakHeiiime coequHeHNs KalbIUs bubmorera [JOK
& 1 https://m.edsoo.ru/00ae15€8
51 O00011eHNEe U CUCTEMAaTU3 AL
3HAHUN
59 JKEcTkOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHHUS https://m.edsoo.ru/00ae1886
[Ipaktrueckas padota Ne 6 mo Teme
53 "XEcTKOCTh BOABI U METOIEI €€ bubmmorera [TOK
Y A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmorexa [IOK
54 A I
JTEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmorexa [IOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKEJle3a

bubmuoreka [JOK

> (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O060011IeHre U CHUCTEMAaTH3AIUS
3HaHU
[IpakTrueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka [HOK
59 .
«Baxueimme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Borurcnenus o ypaBHeHUAM
XUMHUYECKHX PEaKuil, eclii OJJUH U3
60 peareHToB J1aH B U30BITKE WU bubnunoreka [JOK
COZECPKUT IIpUMECH. Brruncienus https://m.edso0.ru/00ae1750
MacCOBOM JOJIH BBIX0JIA MMPOYKTa
peaximn
61 O06o0011eHNEe U cUCTEeMaTU3ALUS
3HAHUU
KonTpomasnas padora Ne4 no teme
62 «Baxueimme MeTaibl 1 UX
COEMHEHUS
63 BemectBa 1 Matepuansl B bubnuoreka LIOK
ITOBCEJTHEBHOM KU3HH YEIIOBEKA https://m.eds00.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HEHNE bubnuorexa [IOK
OKpYXKarolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHnu bubnuoreka [IOK
IKOJIOTHYECKUX MPOOIEM https://m.edso0o.ru/00ae4270
66 PesepBHblit ypok. O60011eHNEe 1 bubnuorexa [IOK
cucTeMaTn3anus 3HaHUI https://m.edso00.ru/00ae0d0a
67 PesepBublit ypok. O6o0IeHNE U bubmuorexa [IOK
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cUCTeMaTHu3anus 3HaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHHE 1
crucTemMaTu3alurs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET
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