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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUW K pe3yjabTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (enepanbHON paboueil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanusx Poccuiickoit denepannu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
IpeayCMaTpUBAET PACHpPECNICHHE €ro Mo KjaccaM M CTPYKTYpUPOBaHHUE IO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOTOo  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJIel U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW  JCSTENBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOyYEHHMU XUMHUU OOECIEeUMBAIOTCS CcHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxona k e€ uzydeHuto. CojaepaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HAHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIHUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TO3HaHHs B Hayke. VM3ydeHuWe XHMHU MPOUCXOJHUT C MPUBJICYECHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEeIbHOCTU YEJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHUHU MpaBWJl O€30MacHOro oOpamlieHus ¢ BEUIECTBAMH B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITEIBHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HON MEATETbHOCTH, IMO3HAHUA W CaMOMO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOM JAEITEIbHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbSI M OKPYKAIOIIEH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocHuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHenwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YUEHHE U OMHCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE Meja ¢ KHCIIOTOMN) SBICHUM, HAOIIOACHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIEH MOJIEKYI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kuciopoaa. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yroib M MeETaH. 3arpsA3HEHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pacu€Tel Mo XUMHYECKUM YPaBHECHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCUJOB:  coyieoOpasyroniye  (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHMUIA.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTaHUUECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIOBHS BO3HUKHOBCHHUS W
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPHAJIOB), HAOMIOJACHUE OOpPA3I[OB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HaTprieM ©  KaibllMeM) (BO3MOXHO HCHOJIb30BaHUE BUEOMATEPHUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJlaMH, PEakUuid HEUTpaJIu3aluu, IO0Jy4eHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

IHepuoanuecknin 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00Pa3yrOT aM(pOTEPHBIC OKCHJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. MenneneeBa. XapakTE€pHUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoauueckoil CUCTEMbl XUMUYECKHX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHusd.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSITHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKHUI 3apsijl, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB IEPBBIX TPEX TMEPUOJOB, Kalaus, KaJIbIUi U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakIiuii Mo pa3IudHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyeckoil peakiuu. llonstue o0 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUALIMN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuil. CBolicTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEJIOYEd U  COJIeH
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKTepHble cTereHu okucieHus. CTpoeHne u (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M YeJIOBeKa. BakHeumue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CePhl. AJUTOTPOITHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHCIOT W crernududeckne). XUMUUYECKHE pPEaKIuy,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHUE OKPY’KAIoOIIeH CcpeAbl COENMHEHUAMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoiictBa. KpyroBopot azora B npupozae. AMMHaK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMSI. A30THas KUCIOTa, €€ MojydyeHue, (PU3HUecKhe U XUMHYECKHe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JAyxa, MOYBBl W BoAoEMOB). dDocdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka 3nemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢uznueckre W XUMUYECKHE CBOWMCTBa, JCHCTBUE HA JKHUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3MYECKHe M XUMHYECKHE CBOWMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TNIMIEPHUH, YKCYCHasl KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckue M XUMHYECKHE CBONCTBA, TMOJYy4YEHUE U
npumeHenne. CoenuHeHHuss KpemHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuse kpemuus (1V) n kpemHueBoit kucinore. CHUIMKAThI, UX UCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3laMu XJOpPUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOUM KUCIIOTHI, MPOBEJCHUE KaUeCTBEHHOW peakinu Ha Ccyab(har-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHUE KAYECTBEHHBIX peakluuil Ha KapOoHAT M
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HamnpsHKeHU MeTannoB. dusnyeckne U XMMUYECKHUE CBOMCTBA MeTauioB. O01iue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJjioxkeHue B [lepuognyeckoil cucreMe XUMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanplus. BakuHeimume coequHeHUs] KalblMs (OKCHUI, THUAPOKCHUI, COJH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U ONMUCAHKE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (mpeAeibHas OMyCTUMAas
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXMpEeIMETHBIX CBSI3€H MPU M3YYCHHM XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHATHS: HAy4dHBIM (DAaKT, rumores3a, 3aKoH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUYCCKUN 3apsj, MPOBOJHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHHS, KOCMHUYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
IOJIC3HBIC NCKOIIAeMbIC, TOIIJIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €JAUHCTBE Y4YeOHOW U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHMs, CAMOPA3BUTHS M COLUATU3AIMU 00yUYaIOIIUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEOBATEIbCKOM, TBOPYECKOM M APYrMX  BHJAAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIECce OITOM Y4YEeOHOU [eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKA W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4eOHBIMH TEKCTaMM, CIPABOYHOMU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBJICHHOCTH W YPOBHS OOYyYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENIPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aIKOTOJISI, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W pe3yJibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPo¢eCcCUOHANBHON JESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlEeCTBOBAHUS, TOHUMAHKUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAIOIIUX 3TOPOBBIO U KU3HU JTIOJCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M MyTeH UX pEIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAY4YHBIE TOHATHS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIE YueOHbIE NeMCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyecKkue 1eiicTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SIBICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJIBI M 3aKJIFOUCHUS

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI d3JIEMEHTa), XUMHYecKas (opMyna W ypaBHEHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISTH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYKICHHII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COAEpKaHUsl, CIPABOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTHUMANbHYIO (pOpMY IpeacTaBieHUs] HHPOpMalUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHHSI MIPE/IJIOKEHHON 3a1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unuil (00CyXJIeHrs, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYLIECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOXO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX pE3yJbTATOB IO OCBOCHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHUIO HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TMOHSTHUN: aToM, MOJEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOTO AJIEMEHTa B COSAUHEHUU, MOJISIPHBIA O0BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIJI0BOM 3 (PeKT peakium,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona JI. M. Menaeneena:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu3oBaTh TabmmuHyto (opmy Illepuoamaeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMmudeckux diaemeHToB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »3jeMeHTa 1o Qopmyre
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3€M — NJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKXKe TMpaBUiaM OOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM J0JI€ pacCTBOPEHHOIO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PEaKI[usi, XUMUIECKasi CBSI3b, TETIOBOU IPDHEKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONPEAEISATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMHUYECKOU (hopMmyIie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy lleprmonnyeckol CUCTEMBl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB,

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMEe W crenuuuecKne XUMHYECKHUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIETIOYEN U COJIEN, TIOJIHBIE U COKPAIEHHBIE YPABHEHHS PEAKIINI HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XWMHUYECKHX ONBITOB IO TOJYYECHUIO U COOMPAHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YECHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (undgpossbie)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
https://multiurok.ru

XuMusg — BakHas 00J1aCcTh -

o https://infourok.ru
1.1 €CTEeCTBO3HAHMUS U MPAKTHUECKON 5 0 2 .
https://uchi.ru

EATENHLHOCTH YeJI0BEKA https://resh.edu.ru
https://multiurok.ru

BemntecTBa 1 XMMHU4ECKHE https://infourok.ru

1.2 . 15 1 0 T
peakuuu https://uchi.ru
https://resh.edu.ru
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
https://multiurok.ru
Bo3nyx. Kucnopon. [lonstre 06 https://infourok.ru
2.1 6 0 0 ;

OKCHIaX https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

Bopaopoa.Ilonsarue o kucnorax u https://infourok.ru

2.2 8 0 1 -

COJIAX https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

Bopa. PactBopsl. [loustue 00 -

2.3 a p 5 1 1 https://infourok.ru

OCHOBAaHHUAX

https://uchi.ru



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/

https://resh.edu.ru

OCHOBHBIE KJIACCHI

https://multiurok.ru
https://infourok.ru

24 . 11 -
HEOPraHWYECKUX COCIMHEHUI https://uchi.ru
https://resh.edu.ru
Wroro mo pazueny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnuyeckux 31eMeHToB /I, . Mengeseena.
Xumnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

CTpOCHI/Ie aTOMOB.

[Tepuonnueckuii 3aKOH U
31 [Iepnoanueckas cucrtema

XUMHUYeCKnX deMeHToB J1. 1.
MenneneeBa. CTpoeHue aroma

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

XUMHAYECKAsT CBA3Eb.
3.2 OKUCIUTEIILHO-
BOCCTAaHOBHTEJIbHBIE PEAKITUN

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

Hroro no pazneny

15

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

PesepBHOE Bpems

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne i/ P Konrpoabnubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznes 1. BemecTBo U XuMH4yecKne peakuuu
https://multiurok.ru
11 [ToBTOpEHue u yriydieHne 3HaHUN 5 1 0 https://infourok.ru
' OCHOBHBIX pa3/eyioB Kypca 8 kjacca https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 https://infourok.ru
' peaKmuii https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
13 DIIEKTPOJIMTUYECKAST AUCCOIALIMS. 8 1 1 https://infourok.ru
' XUMHUYECKUE PEAKIIMU B pacTBOPaX https://uchi.ru
https://resh.edu.ru
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M X cOeAMHEHHUS
https://multiurok.ru
51 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 0 1 https://infourok.ru
' anemeHToB VIIA-rpynmsl. ["agorenst https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
OO01as XxapakTepuCTUKa XUMUYECKHX 5
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 https://infourok.n
' PYTUIRL- £-€p https://uchi.ru
COCAMHCHHA https://resh.edu.ru
OO01as XxapakTepUCTUKA XUMUYECKHIX https://multiurok.ru
2.3 7 0 1 .
aneMeHToB VA-rpymmsl. A30T, pocdop u ux https://infourok.ru



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/

COCAMHCHUA

https://uchi.ru
https://resh.edu.ru

OO01mas XxapaKTepUCTUKA XUMUIECKIX

https://multiurok.ru
https://infourok.ru

24 3neMeHTUOB IVA-rpynmsl. Yriepon u 8 httos-//uchi.ru
KPEMHUH | HX COCIHMHCHHA https://resh.edu.ru
Wroro mo pazueny 25
Pa3znea 3. MeTaJJIbl M UX COeUHEHUA
https://multiurok.ru
3.1 OO01e cBoiicTBa METAIIOB 4 https://lnfo_urok.ru
https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
o https://infourok.ru
3.2 Baxkueiime MeTauiel 1 UX COSIUHEHUS 16 )
https://uchi.ru
https://resh.edu.ru
Hroro mo pazgeny 20
Pasznen 4. Xumus v oOKpy:Kamomas cpeaa
https://multiurok.ru
https://infourok.ru
4.1 Bemecta 1 MmaTepuaibl B )KM3HU YEIIOBEKa 3 . .
https://uchi.ru
https://resh.edu.ru
Utoro no pazneny 3
https://multiurok.ru
PesenBHOE BhEMS 3 https://infourok.ru
P P https://uchi.ru
https://resh.edu.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68



https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipenmer xumuu. Poss XuMuu B )KU3HU
gejioBeka. Tela u BelecTrna

01.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

Ilonsatue o METOJaX IMO3HAaHUA B XUMHUHU

05.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

[Ipaktrueckas padota Ne 1 «IIpaBuma
paboTHI B TaOOPATOPUU U TIPUEMBI
oOpareHus ¢ 1ab0paTOPHBIM
00opynoBaHUEM

08.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

Yuctele BemrectBa 1 cMecu. CnocoObl
paszeneHus cMece

12.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

[IpakTuueckas pabora Ne 2 «Pa3nenenue
cMmecel (Ha mpuMepe OYMCTKH TOBAPEHHOM
COJIN)»

19.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

ATOMEI 1 MOJICKYJIbI

22.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

XUMHUYECKHUE IJIEMEHTHI. 3HAKU (CUMBOJIbI)
XUMHUYECKUX DJIEMEHTOB

26.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

[IpocTeie 1 CI0KHBIE BEMECTBA

29.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

ATOMHO-MOJIEKYJISIPHOE YUCHHUE

03.10.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

10

3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.
Xumunueckas popmyna. BaneHTHOCTh
aTOMOB XMMHMYECKHX 3JIEMEHTOB

06.10.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

11

OTtHocuTenbHAsE aTOMHAs Macca.
OTtHocuTeNbHAsE MOJIEKYJISIpHAs Macca

10.10.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

12

MaccoBas J0JIA XUMHUYCCKOI'O 3JICMEHTA B
COCAMHECHUN

13.10.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

13

KommuecTtBo BemlecTBa. MoJib. MOJ'ISIpHaSI
Mmacca

17.10.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

14

Ddu3nYecKrue U XUMHUUYECKHUE SIBICHHUSL.
XuMHu4deckas peaKkuusd

20.10.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

IIpu3Hakuy U ycioBHs IPOTEKAHUS

https://multiurok.ru
https://infourok.ru

15 )
XUMUYECKUX PEAKIIUN 24.10.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
16 3aKoH COXpaHEHUsI MacChl BEIIECTB. https://infourok.ru
XUMHUYECKUE YpaBHEHUS 27.10.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
17 Breramcinenns KoJIm4uecTBa, MacChl BEIIECTBa https://infourok.ru
10 YpaBHEHUSAM XUMHUYECKHUX PEaKIUi 07.11.2023 | https://uchi.ru
https://resh.edu.ru
Knaccudukanus XuMHUuecKuX peakuui Egpsxm:j ItlurEk. =
18 (coenuHeHMS, pa3IOKEHUS, 3aMEIIICHUS, DS: INTOUrot. I
6 10.11.2023 | https://uchi.ru
obmena) https://resh.edu.ru
.. https://multiurok.ru
M. B. JIoMOHOCOB — y4€HBIii- httES'//infourok "
19 FHUMIIONENHCT. OBOOIEHHS H 14.11.2023 | https://uchi.ru
CHCTEMAaTHU3aIUs 3HAaHUH https://resh.edu.ru
https://multiurok.ru
20 KontponpHas padorta Nel o teme https://infourok.ru
«BerecTBa 1 XUMUYECKHE PEAKITUID) 17.11.2023 | https://uchi.ru
https://resh.edu.ru
B https://multiurok.ru
031yXx — cMech ra3oB. CocTaB Bo3ayXxa. httos//infourok ru
21 Kucnopom — 31eMeHT U IpoCTOE BEIMIECTRO. D : ; '
0 21.11.2023 | https://uchi.ru
30H https://resh.edu.ru
® . https://multiurok.ru
N3UYECKHE U XUMHUUYECKHAE CBOMCTBA -
22 KHCIT a (peakIuu OKUCIICHUS, TOPCHHE) https://infourok.n
CTOPOAA (PCAIIIHIT OKMEIICHHA, TOPEHHE). 24.11.2023 | https://uchi.ru

ITousitre 06 okcumax

https://resh.edu.ru



https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
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https://uchi.ru/
https://resh.edu.ru/

23

CnocoObl TOJTy4EeHUS KHCI0Poaa B
nabopaTopuy U MIPOMBIIIICHHOCTH.

https://multiurok.ru
https://infourok.ru

28.11.2023 | https://uchi.ru
Tpimenenue kncoposa https://resh.edu.ru
T o o https://multiurok.ru
emIoBoi 3(h(HeKT XUMUIECKOH peaKIuH, httos//infourok ru
24 MOHSATHE O TEPMOXUMHYECKOM YPaBHCHHH, D S
01.12.2023 | https://uchi.ru
JK30- U OHAOTEPMUYECKUX PEAKLIUAX hitps://resh.edu.ru
Tonnuso (HedTh, Yroiab U METaH). Eggler:?(!ﬂlrjgﬁil:u
25 3arps3HeHue BO3/IyXa, CIIOCOObI €ro 05.12.2023 | https://uchi.ru
TIpCAOTBPAIICHI https://resh.edu.ru
[Tpaktuueckast pabota Ne 3 o Teme https://_multlurok.ru
26 «[Tonyuenue u coOupanue KACIopoaa https://infourok.ru
" P PO, 08.12.2023 | https://uchi.ru
H3YHCHHC €TI0 CBOMCTEY https://resh.edu.ru
https://multiurok.ru
97 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. https://infourok.ru
Haxosxnenue B mpupojie 12.12.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
28 dusnyeckre U XUMUYECKHIE CBOMCTBA https://infourok.ru
BoJiopona. [Ipumenenune Bogopoaa 15.12.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
29 [ToHsATHE O KACIIOTAX U COJIAX hitps://infourok.ru
19.12.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
30 CriocoOslI mosTyueHust BOAOPOIa B https://infourok.ru
nabopaTopuu 22.12.2023 | https://uchi.ru

https://resh.edu.ru
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31

[Ipaktuyeckas padora Ne 4 o reme
«[Tony4yenue u cobupanue BOAOPO/Ia,
HU3yYEHHUE Er0 CBOMCTB)

26.12.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

32

MomnsipHblii 00bEM ra3oB. 3aK0H ABOTaIPO

29.12.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

33

Brrancnenust 00b€Ma, KOJMYECTBA BEIIECTBA
rasa o ero U3BECTHOMY KOJIMUYECTBY
BEIECTBA WIH 00BEMY

09.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

34

Brruncnenust 00b€MOB ra3oB 10 ypaBHEHHIO
peakIiy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUH Ta30B

12.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

35

dusnyeckre U XUMUYECKHUE CBOMCTBA BOIbI

16.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

36

Cocras ocHoBauuii. I[loustue 00
HWHJIMKATOpax

19.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

37

Bona kak PaCTBOPUTCIIb. Hacrwiiennsie u
HCHACBIIICHHBIC PaCTBOPLI. MaccoBas 1011
BCIICCTBA B paCTBOPC

23.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

38

IIpaktuyeckas padora Ne 5 o reme
«IIpuroroBieHue pacTBOPOB C
OIPENENEHHON MAacCCOBOM 10IEN

26.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru
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https://resh.edu.ru/

pacTBOPEHHOTO BEIIECTBA»

39

KonTtponpsHast padota Ne2 o reme
«Kucnopoa. Bonopona. Bona»

30.01.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

40

Oxcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

02.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

41

[Tosmydyenne u XMMHUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX ¥ aM(POTEPHBIX
OKCHJOB

06.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

42

OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS,
HOMEHKJIaTypa

09.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

43

[Tonydyenne u XMMHUYECKUE CBOCTBA
OCHOBaHUH

13.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

44

Kucnotsr: co CTaB, KJ'IaCCI/I(bI/IKaI_II/IH,
HOMCHKJIaTypa

16.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

45

HonyquI/Ie 1 XUMHUYECKHE CBOMCTBA KUCJIOT

20.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

46

Conu (cpemHue): HOMEHKIIATypa, COoCOObI
MOJTyYeHUs, XHMUYECKUE CBOMCTBA

27.02.2024

https://multiurok.ru
https://infourok.ru
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https://resh.edu.ru

[Ipaktuyeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 10 TCME

https://multiurok.ru
https://infourok.ru

47 .
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX 01.03.2024 | https://uchi.ru
COCJIMHEHUIN» https://resh.edu.ru

https://multiurok.ru

48 I'eneTnueckas cBsI3b MEXKy KJaccaMH https://infourok.ru
HEOPraHUYECKUX COCTMHEHUI 05.03.2024 | https://uchi.ru

https://resh.edu.ru
https://multiurok.ru

49 O060011IeHe U CUCTEMAaTHU3aIUs 3HAHUHA hitps://infouroicru

B ! 12.03.2024 | https://uchi.ru
https://resh.edu.ru
KonTtponbHas padota Ne3 no teme Egpsixm;ﬂtlurﬁk.ru
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX DS: MTOUTOX.TL
e 15.03.2024 | https://uchi.ru
COCIMHCHIH https://resh.edu.ru
https://multiurok.ru
[TepBbie MONBITKHM KIacCUpUKAITIT httos Jfinfourok
51 XUMHUYECKUX 1eMeHTOB. [ToHsATHE 0 ps: MTOUTOX.T
19.03.2024 | https://uchi.ru
IpyIIax CXOJHBIX JJIEMEHTOB https://resh.edu.ru
N https://multiurok.ru
[Tepuoanueckuii 3akon u [lepuoauaeckas -

52 crucTeMa XMMUYeCKuX 3jeMeHToB J[. U hittps. infourok.ru

M o 02.04.2024 | https:/fuchi.ru
chiacieesa https://resh.edu.ru
https://multiurok.ru

53 3 O, https://infourok.ru

PHOABL TPYHIEL, HOATPYT 05.04.2024 | https://uchi.ru
https://resh.edu.ru

54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. https://multiurok.ru
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N30To1n!

09.04.2024

https://infourok.ru

https://uchi.ru
https://resh.edu.ru

55

CtpoeHnue JIeKTPOHHBIX 000JI0YeK aTOMOB
aneMeHToB [lepnoauueckoit cucremst /1. U.
MenneneeBa

12.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

56

XapakTepucTuKa XMMUUECKOTO 3JIEMEHTA 110
ero noJjioxkeHuto B [lepuoauueckoit cucreme
. N. MenneneeBa

16.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

57

3navenue [lepronuyeckoro 3akoHa st
pa3BuTHA HayKu U npaktuku. . 1.
MenneneeB — y4E€HBIH, MEIaror u
rpaKJIaHUH

19.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

58

DIEeKTPOOTPULIATEIBHOCTh ATOMOB
XUMHUYECKUX 3JIEMEHTOB

23.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

59

HNonnas xumudeckas CBI3b

26.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

60

KoBanentnas MoJIApHasaA XUMHUYCCKaAsA CBA3b

03.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

61

KoBanentnas HCMOJISIPHAA XUMHUYCCKAA
CBA3b

07.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru
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62

CreneHp OKUCICHUA

14.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

63

OKHUCITUTEIIbHO-BOCCTAHOBUTEIIbHBIC
peakinuu

17.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

64

OKHUCIINTEIN U BOCCTAHOBUTEIHN

17.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

65

KonTponbnas pabora Ne4 o teme
«CTtpoeHue aToma. XMMHYECKasi CBA3b)»

21.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

66

Peseprubiit ypok. O6001IeHNE 1
cUCcTeEMAaTU3alys 3HaHUH

24.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

67

PeszepBubIit ypok. O6001IeHNE U
crcTeMaTH3allHs 3HAHUI

28.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

68

PesepBHrlit ypok. O60011IeHNE U
cucTeMaTH3allHsl 3HAHUI

28.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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9 KUIIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
o https://multiurok.ru
[Tepuonnueckuii 3akoH. [leproanueckas _
1 CUCTeMa XMMHUYeCKHX 31eMeHToB J[. 1 1 0 itps:/finfourok.
M o 02.09.2023 | https://uchi.ru
CHACIIeCka https://resh.edu.ru
3 o https://multiurok.ru
AKOHOMEPHOCTH B M3MEHEHHH CBOWCTB -
2 XAMHAYECKUX IEMEHTOB [EPBBIX TPEX 1 0 https://infourok.ru
P P 07.09.2023 | https://uchi.ru
TICpHOIOB https://resh.edu.ru
https://multiurok.ru
3 Knaccudukanus 1 HOMEHKIaTypa 1 0 https://infourok.ru
HEOPraHMYECKHUX BEIECTB 09.09.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
Bunnl xumMuueckoii CBSI3U U THIEI https://infourok.ru
4 . 1 0 Juchi
KPUCTAJUTMYECKUX PEIIETOK 14.09.2023 | https://uchi.ru
https://resh.edu.ru
Kontponsnas pa6ora Nel mo teme https://multlurok.ru
5 «[ToBTOpeuue u yriryoieHue 3HaHUI 1 0 https://infourok.ru
P YLy 16.09.2023 | https://uchi.ru
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca https:/resh.edu.ru
https://multiurok.ru
Knaccugukanus XuMHUecKuX peakiuuii mo https://infourok.ru
6 1 0 ;
Pa3IMYHBIM NPU3HAKAM 21.09.2023 | https://uchi.ru
https://resh.edu.ru
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IIoHATHE O CKOPOCTU XUMUYECKON

https://multiurok.ru
https://infourok.ru

7 peakuuu. [IoHsiTHE O TOMOTE€HHBIX U 93.09.2023 hitos://uchi.ru
Te€TEPOreHHBIX PEAKIIHIX https://resh.edu.ru
[ToHsiTHE O XMMUYECKOM PaBHOBECHUHU. https://multiurok.ru
8 @aKTOpPBI, BIUAIOIIAE HA CKOPOCTh https://infourok.ru
XUMUYECKOH peaKIiy U TOJI0KEeHNE 28.09.2023 |  https://uchi.ru
XUMHYECKOTO PABHOBECHS https://resh.edu.ru
https://multiurok.ru
9 OKHUCIUTEIILHO-BOCCTAHOBUTEIILHBIE https://infourok.ru
peaku 30.09.2023 | https://uchi.ru
https://resh.edu.ru
o https://multiurok.ru
Teopus 2MEKTPOIUTHYECKON httos-//infourok
10 mucconuanyn. CHIIBHBIE U CIIa0bIE DS: I o_uro =
05.10.2023 | https://uchi.ru
SJICKTPOJIHTBI https://resh.edu.ru
https://multiurok.ru
11 HonHsle ypaBHEHUS peaKIInii https://infourok.ru
P peartt 07.10.2023 | https://uchi.ru
https://resh.edu.ru
X . https://multiurok.ru
UMHUUYECKHAE CBOIICTBA KUCJIOT U -
12 OCHOBAHHUI B CBETE IIpEeACTaBJICHUIT 00 https://infourok.ru
. bea 12.10.2023 | https://uchi.ru
ANEKTPOJUTUYECKON JUCCOIMAITIT https://resh.edu.ru
X . . https://multiurok.ru
UMHUUYECKHE CBOIICTBA COJIEA B CBETE -
13 PENCTABIIEHUNA 00 IIEKTPOIUTHUECKON hittps://infourok.ru
pexn p 14.10.2023 | https://uchi.ru
Aucconraiu https://resh.edu.ru
https://multiurok.ru
14 I1 7 https://infourok.ru
OHSITUE O TUAPOIU3E COJIEH 19.10.2023 p

https://uchi.ru
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https://multiurok.ru
https://infourok.ru

15 O06o01IeHre 1 cucTeMaTru3anus 3HaHU ! 91102023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

16 [IpakTnueckas padota Ne 1. «Pemienue https://infourok.ru

IKCMIEPUMEHTATBHBIX 33124 26.10.2023 | https://uchi.ru
https://resh.edu.ru
KonTponsnas pabora Ne2 no teme https://_multlurok.ru

17 «DNEKTPOIUTHYECKAS TUCCOITAATIHS https://intourok.

' 28.10.2023 |  https://uchi.ru
XHWMHYECKUE PEAKIIUN B PACTBOPAX) https:/resh.edu.ru
https://multiurok.ru

18 OO6mrast XxapaKTepUCTHKA TaJIOTEHOB. https://infourok.ru

XUMHYECKUE CBOMCTBA Ha MPHUMEPE XJIOpa 09.11.2023 | https://uchi.ru
https://resh.edu.ru
X https://multiurok.ru
nopoBoaopoa. CossiHasg KUCIIOTa, -
19 XUMUYECKHNE CBOMCTBA, IMOTYUCHUE https://quurok.ru
’ ’ 11.11.2023 | https://uchi.ru
TIPUMCHCHHE https://resh.edu.ru
[IpakTrueckast pabota Ne 2 o Teme https://multlurok.ru
20 «[lony4yeHue coNSTHON KUCIOTHI, U3YUYECHUE https://quurok.ru
. . ’ 16.11.2023 | https://uchi.ru
ce CBOHCTBEY https://resh.edu.ru
B https://multiurok.ru
BIYUCIICHUS 110 YPABHEHHSIM XUMHYCCKHX )
21 peaKIuii, €CIIM OJIMH U3 PEarcHTOB JiaH B https://infourok.ru
’ 18.11.2023 |  https://uchi.ru
HIOHITKE https://resh.edu.ru
29 OO6mas xapaktepucTuka snemMeHToB VIA- https://multiurok.ru
TPYIIIbI 23.11.2023 | https://infourok.ru
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https://uchi.ru
https://resh.edu.ru

23

AnoTporHsle MOAU(UKALIUY CEPHI.
HaxosxzeHue cepel 1 €€ coOeIMHEHUH B

https://multiurok.ru
https://infourok.ru

o 25.11.2023 | https://uchi.ru
pHUpoie. XMMUYECKHE CBOHCTBA CEPBI https://resh.edu.ru
https://multiurok.ru
24 CepoBonopo, cTpoeHue, Pu3ndecKue u https://infourok.ru
XAMHAYECKHE CBONMCTBA 30.11.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
Oxcunpl cepbl. CepHast KUCIIOTA, 3
25 (buznueckrue 1 XMuMHUYECKUE CBOMCTBRA. https://infourok.
’ 02.12.2023 | https://uchi.ru
TIPUMCHCHHC https://resh.edu.ru
XUMHUYECKUE PEAKIUH, JISKAINE B OCHOBE )
https://multiurok.ru
MIPOMBIIIJICHHOTO CIIOCO0a MOJTydeHHUs -
26 CEPHOM KHUCIIOTHI. XUMHUYECKOE https://infourok.ru
P ' y 07.12.2023 | https://uchi.ru
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl https://resh.edu.ru
COCIMHCHUSIMU CEPBI
https://multiurok.ru
97 Brruncnenne MmaccoBoU 10U BEIXOJA https://infourok.ru
IpOayKTa peaKuuu 09.12.2023 | https://uchi.ru
https://resh.edu.ru
OO6mras xapakTepucTuka 3j1eMeHToB VA- https://multiurok.ru
08 rpynnsl. A30T, paclipOCTpaHEHHUE B https://infourok.ru
npupoie, GU3NIECKUe U XUMHICCKUE 14.12.2023 | https://uchi.ru
CBOIicTBa https://resh.edu.ru
AMMUak, ero (pU3NYeCKue 1 XUMUYECKHE https://m ultiurok.ru
29 N https://infourok.ru
CBOMCTBA, MOJIyYEHHE U IPUMEHEHUE 16.12.2023

https://uchi.ru



https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
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https://resh.edu.ru

[Ipaktuyeckas padora Ne 3 o reme

https://multiurok.ru
https://infourok.ru

30 «HOjIy‘-IGHHG aMMHaKa, U3y4eHUe ero 91122023 | https://uchi.ru
CBOUCTBY https://resh.edu.ru
https://multiurok.ru
31 A3oTHas KucnoTa, e€ pusndeckue u https://infourok.ru
XUMHUYECKHE CBOMCTBA 23.12.2023 | https://uchi.ru
https://resh.edu.ru
Hcnonb30BaHME HUTPATOB U COJIEN https://multiurok.ru
39 aMMOHMS B KAUECTBE MUHEPAIbHBIX https://infourok.ru
yaoOpeHui. XMMHUECKOe 3arpsi3HeHUE 28.12.2023 | https://uchi.ru
OKpYKaIOIIeH Cpesibl COeIMHEHNAMH a30Ta https://resh.edu.ru
octop.Oncn oo (V) o
33 dbochopnas KI/ICJ‘If)Ta, dusngeckue u 11.01.2024 | https-//uchiru
XUMUYECKHE CBOMCTBA, IMOTYUCHUE https://resh.edu.ru
Hcnonws3oBanue GocdaToB B Ka4yeCTBE httDSZ//mUHIUI’Ok.I’U
34 MHHEpaJIbHBIX YI0OpeHUI. 3arpsa3HeHue https://infourok.ru
PEIBILIY YODpEE. 4D 13.01.2024 | https://uchi.ru
HPHPOIIHOM cpelibt pocdaramu https://resh.edu.ru
https://multiurok.ru
35 Yriepo, pacnpoCcTpaHEHUE B IPUPOJE, https://infourok.ru
(bM3UYecCKre U XUMHUYECKUE CBOHCTBA 18.01.2024 | https://uchi.ru
https://resh.edu.ru
Oxcuzipl yriaeposa, ux GpusHIecKue 1 https://multiurok.ru
36 XUMHUUYECKHE CBOMCTBA. JKOJOTUYECKUE https://infourok.ru
MpoOJIeMBbl, CBSI3aHHBIE C OKCHIOM 20.01.2024 | https://uchi.ru
yriepoaa (1V) https://resh.edu.ru
37 YroapHasg KUcIoTa U €€ COu https://multiurok.ru
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https://multiurok.ru/

25.01.2024 | https://infourok.ru
https://uchi.ru
https://resh.edu.ru

[Ipaktuyeckas padora Ne 4 o reme https:// multlurok.ru
38 "TTosryuyeHue yriIEKUCIIOro rasza https://infourok.ru
N : . 27.01.2024 | https://uchi.ru
KauecTtBeHHas peakiiys Ha kapOOHaT-HOH" https://resh.edu.ru
ul https://multiurok.ru
€pBOHAYAIBHEIEC TIOHATHUS 00 -
39 OPraHUYECKUX BENIECTBAX KAK O https://infourok.ru
P n 01.02.2024 | https://uchi.ru
COCAMHCHUAX yIICpoaa https://resh.edu.ru
https://multiurok.ru
40 Kpemunii v ero coenmaeHus https://infourok.ru
P 8 03.02.2024 | https://uchi.ru
https://resh.edu.ru
IIpaktuyeckas pabora Ne 5. Pemenue https://multiurok.ru
A1 SKCIEPUMEHTAIBHBIX 337]a4 10 TEME https://infourok.ru
«Baxuelne HeMeTauIbl ¥ UX 08.02.2024 | https://uchi.ru
COETMHEHU S https://resh.edu.ru
KontponpHas padota Ne3 mo teme https://multlurok.ru
42 «Baxuelne HemeTayuIbl 1 UX https://infourok.ru
10.02.2024 | https://uchi.ru
COCIHHCHITD https://resh.edu.ru
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX )
https://multiurok.ru
3JIEMEHTOB — METAJUIOB. MeTaundecKas -
43 CBS3b U MeTaJUINYecKas KpUCTAIUINYECKAS https:/infourok.ru
. pv 15.02.2024 | https://uchi.ru
pemérka. Ou3nyecKue CBOMCTBA https://resh.edu.ru
METAILIOB
44 XMUMHYECKHE CBOMCTBA METAJJIOB. https://multiurok.ru
DNEKTPOXUMHUYECKUN PsiJl HAIIPSDKEHUI 17.02.2024 | https://infourok.ru
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METAJLJIOB

https://uchi.ru
https://resh.edu.ru

45

OO0mue crocoOb! OTYYCHHS METAJLIOB.
CruiaBel. Beruncienns no YpPaBHCHUAM
XUMHUYCCKUX peaKuHﬁ, €CJInN OJUH U3
pEareHTOB COJIEPIKUT TIPUMECH

22.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

46

Ilonsatue o KOppO31Hu METAJIJIIOB

29.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

47

Illenounblie METAIITBI

02.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

48

OKcHIbl ¥ THAPOKCUIBI HATPUS U KAJTUS

07.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

49

Illenoyno3eMeNnbHbIC METAJLIbI — KaJIbIIUM
1 MarHuu

14.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

50

Baxxueiiine coe qUHEHNUS KaIbIIHS

16.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

51

O00011IeHHEe U cUCTEMATU3ALIMS 3HAHUNA

21.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

52

JKEcTkoCTh BOIBI U CIOCOOKBI €€

https://multiurok.ru
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yCTpaHEHHUS

04.04.2024

https://infourok.ru

https://uchi.ru
https://resh.edu.ru

53

[Ipaktuyeckas padora Ne 6 mo reme
"JKécTKkoCTh BOJBI M METOJIbI €€
ycTpaHeHHs "

06.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

54

AJFOMUHUAI

11.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

55

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHIA

13.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

56

Kemeso

18.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

57

Oxcubl, THAPOKCUIBI U coiiu xkee3a (1)
u xenesa (I11)

20.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

58

O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI

25.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

59

IIpaktuyeckas pabora Ne 7. Pemenue
9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
«Baknelume MeTauIbl U UX COSIUHEHMSD)

27.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru
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https://resh.edu.ru/

60

Boiuucnenus mo ypaBHEHUSIM XUMHYECKUX
peakuuii, €CiIi OIMH U3 PEareHTOB JaH B
M30BITKE WA COJICPIKUT TIPUMECH.
BrrunciaeHus MacCoOBOM JOJIM BRIXOAa
MPOJYKTa PEaKIun

02.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

61

O000I11IEHNE U CUCTEMATH3AIlNs 3HAHWH

04.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

62

KonTponbnas pabora Ne4 no teme
«Baxuenme MeTayuIbl U UX COCTUHEHUI

16.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

63

BeniectBa n Mmarepuanbl B MOBCEAHEBHOM
’KHU3HU YEJI0BEKa

18.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

64

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
Cpenbl

18.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

65

PoJib XuMUM B pelIeHUH YKOJIOTHUECKUX
npooieM

23.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

66

PesepBHriit ypok. O6001IeHEe U
crcTeMaTH3allHs 3HAHUI

23.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

67

PesepBHrIit ypok. O6001IeHNE U
cucTeMaTH3allHs 3HAHUI

25.05.2024

https://multiurok.ru
https://infourok.ru
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PesepBHeIit ypok. O000IICHNE 1

https://multiurok.ru
https://infourok.ru

68 1
CHUCTEMAaTHU3aIM SHAHUI 25.05.2024 | https://uchi.ru
https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

BBGI[I/ITeBapI/IaHT

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJA

Xumus. [IpeameTtHas nuaust yueOHUKOB xumuu 8-9 kinacc: yueonuk/ O.C.
INabpuensn. — 6-e uzn., crepeorun. — M.: [Ipoda, 2017. — 287, [1] c.: n.

8 kiacc: yueonuk/ O.C. I'abpuensH. — 6-e uza., crepeorurt. — M.: JIpoda, 2017. —
287

9 xnacc: yueOnuk/ O.C. I'abpuensn. — 6-e uza., crepeorurt. — M.: [Ipoda, 2017. —
287, [1] c.: um.

HNuTepHeT pecypcebl

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://multiurok.ru

https://infourok.ru

https://uchi.ru

https://resh.edu.ru






