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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XMMHHM Ha YpOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHON  MpOrpamMMbl  OCHOBHOIO o011ero oOpa3oBaHus,
npencrabiieHHbix B ®I'OC OO0, a takxke Ha ocHOBe ¢eaepaibHON paboueit
IpOrpaMMbl BOCHUTAHUSL M C Y4YETOM KOHIICMIMM MPENnojaBaHusl y4eOHOIro
npeamera «XUMHUS» B 00pa3oBaTENbHBIX OpraHu3anusax Poccuiickoit
denepanuu.

[IporpamMma mo xumuu Aa€T TMPEACTaBICHHUE O IENIX, OOIIeH CTpaTeruu
oOyueHHUsl, BOCIUTAHUS M Pa3BUTUS OOYyYAIOUIUXCA CpPEICTBaMU Y4EOHOTO
MpEeAMETa,  YCTAHABIMBAET  O0sA3aTeIbHOE  MPEAMETHOE  COJAEp)KaHHUE,
IPELYCMaTPUBAET PACIPEIECICHUE €ro IO KjJaccaM U CTPYKTYPUPOBAaHHE IIO
pazzienaM M TeMaM MPOrpaMMbl MO XHWMHH, OINPEIETSET KOJIUYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHyEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUSI XUMHH C Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€W, JIOTMKA Yy4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEN O00ydYaromMxcsi, OIpENesieT BO3MOXKHOCTU IIpeaMera s
peain3aluy TpeOOBaHUHN K pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTenbHON
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30oBaHMs, a TaKxke TpeOOBaHUMI
K pe3ylbTaraM OOy4YeHHs] XMMUU Ha YpOBHE LeJIed HM3Yy4EeHHs MpeaMeTa U
OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIBHON AEATEIBHOCTH OOYYaroLErocs Io
OCBOEHUIO yU4E€OHOI0 COJIeP KaHUA.

3HaHWE XUMHUM CIY’)KUT OCHOBOM Il (DOPMHPOBAHUS MHPOBO33PEHUS
oOyuarolerocs, ero NpeiCTaBIeHUi 0 MaTepUaIbHOM €IMHCTBE MUPA, BAKHYIO
pOJIb UTparoT (HopMUpyeMble XUMHUEH MPEICTABICHUS] O B3aUMOIIPEBPAIICHUIX
SHEPrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJIE, O MyTIX PEUICHUS I100aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTUSI YEIOBEUECTBA — CHIPHEBOM, YHEPIEeTUUECKOM,
MUIIEBOM M 3KOJOTMYECKON 0€30MacHOCTH, TPOOJIEM 3PaBOOXPAHEHHUS.

N3yuyeHnune xumumu:

CHOCOOCTBYET peaiu3alii  BO3MOXXHOCTEH Ui  CaMOpa3BUTHS H
dbopMHUpOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmed u (PyHKIUOHATHHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHNUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH
oOyyaroluxcsi, HaBBIKOB HUX CaMOCTOSITENIbHOM y4eOHOW J1eATeIbHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
NOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eATeIbHOCTH;



3HAKOMUT CO CHNEeNU(PUKON HAYYHOTO MBILIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJOCTHOIO B3IUIAJla HA €JUHCTBO MPHUPOABI U  YEJIOBEKa, SIBISETCSH
OTBETCTBEHHBIM 3TAloM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTHU
o0yJaronuxcs;

CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSM, K TMPUPOJE, K 4YEIOBEKYy, BHOCUT CBOM BKJIaJ B
AKOJIOTMYECKOE 00pa3oBaHue 00yJYatOIUXCsl.

JlanHbple HampaBieHUs B O0YYEHUH XMMHH 00€CTIEUHBAIOTCS crielu(uKon
colepKaHUsl y4yeOHOro TMpeaMeTa, KOTOPbIA SIBISETCA  MEeJarorudyecku
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha ONpPEIeTIEHHOM dTare
€€ pa3BUTHUAL.

Kypc xumuum Ha ypoBHE OCHOBHOT'O O0ILEro 0Opa30BaHUs OPUEHTHPOBAH
Ha OCBOCHHME OOYYaIOIMMHCS CHCTEMbl NEPBOHAYAJIBHBIX MOHATUN XHUMHH,
OCHOB HEOPTraHWYECKON XMMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MMOHSATUN
OpraHUYECKON XUMUH.

CtpykTypa coaep:kaHusi IpOrpaMMbl 0 XUMUU cPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO Moaxoaa K €€ n3yyeHuro. ConepkaHue CKIAAbIBACTCs U3 CUCTEMBI
MOHATUH O XHUMHYECKOM JIIEMEHTE M BEUIECTBE U CHCTEMbl IOHATUH O
XUMUYECKON peakuuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OPraHH30BaHbI 110
OPUHLMUILY ITOCJIEI0BAaTEIbHOTO Pa3BUTUS 3HAHUI HA OCHOBE TEOPETUYECKUX
IPEICTABICHUNA PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunonnueckoro 3akona /. M. MenneneeBa Kak OCHOBHOTO 3aKOHa
XUMUHU;

— YUYEHUS O CTPOCHUU aTOMa U XMMHUYECKOU CBSI3U;

— MpPEACTaBICHUN 00 3JIEKTPOJUTUYECKOM AMCCOLMALMUA BEUIECTB B
pacTBopax.

Teopernyeckne 3HaHUSA pPacCMaTPUBAIOTCS HAa OCHOBE JMIIMPHUYECKU
MOJyYEHHBIX W OCMBICICHHBIX (PAaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT
OJIHOTO ypOBHS K JPYroMy, BBINOJHSS (YHKUMU OOBSICHEHUS U
MIPOTHO3WPOBAHUSI CBOMCTB, CTPOCHHSI W BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U NIOJIyYECHHS N3y4aeMbIX BELIECTB.

OcBoeHnne mporpaMMmbl MO XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO
IPEIACTABICHNUST O XHMHUYECKOM COCTaBIIOLIECW HAay4yHOM KapTUHBI MHUpA B
JIOTHKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOILLIEHUSI K HAYyYHOMY 3HaHUIO
¥ METO/IaM MO3HaHUs B Hayke. M3yueHne XMMUU NpOUCXOJUT C MPUBJICUECHUEM



3HAHUWA U3 paHEE W3YUYEHHBIX YUYEOHBIX NpeAMETOB: «OKpYyKarollUid MUDPH,
«buonorus. 5—7 knacce» u «Pusnka. / Kiacey.

[Ipy w3yyeHWM XUMHH TIPOUCXOIUT (POPMHUPOBAHUE 3HAHWUN OCHOB
XUMHUYECKOM  Hayku Kak oO0JlacTU  COBPEMEHHOTO  €CTECTBO3HAHMS,
IPAKTUYECKON JESITENIbHOCTH YeJIOBeKa M KakK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYphl. 3ajadya y4yeOHOTO MpeaMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHWA — BAXKHEWIMX (PAKTOB, MOHSATUH, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUH, JOCTYMHBIX OO0O0OIIEHUH MHUPOBO33PEHUYECKOTO
XapakTepa, si3blka HayKd, B MPUOOIICHUU K HAyYHBIM METOJaM MO3HAHUs MPHU
U3YYCHUH BELIECTB M XUMHUYECKUX peakiuii, B (OPMUPOBAHUU U PA3BUTHU
MO3HABATENIbHBIX YMEHUW M HUX NPUMEHEHUU B Y4eOHO-IIO3HABATEIbHOW U
y4eOHO-UCCIIEeI0BAaTEIbCKON JAESITENIbHOCTH, OCBOCHHHM IpaBui O€30MaCHOTO
oOpallleHHsI C BEIIECTBAMU B MOBCEHEBHOM KU3HHU.

[Ipy u3ydeHHH XUMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
BaYKHOE 3HAYCHUE MPUOOPEIN TaKHE 11eJ1, KaK:

— (dopMUpOBaHHE WMHTEIUICKTyaJlbHO Pa3BUTOM JIMUHOCTHU, TOTOBOM K
caM0o00Opa30BaHNIO, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPUHATHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJeHHOCTh OOyYeHHMs] Ha CHUCTEMATHYECKOE MPHOOIICHUE
0o0y4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATENILHON JIESITEIbHOCTH, HAYYHBIM
MEeTOJiaM MO3HaHUsI, (GOPMUPYIOIIUM MOTUBAIMIO U PA3BUTUE CIIOCOOHOCTEN K
XMW,

—  of0ecrieyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OoOy4JaroIMMHUCs  OMbITa Pa3HOOOpPa3HOW  JESATENbHOCTH, TIO3HAHHUS U
CaMOTIO3HAHUS, KIIOUEBBIX HABHIKOB (KIIFOUEBBIX KOMIIETEHIIM), WUMEIOIINUX
YHUBEpPCAIbHOE 3HAYEHUE JIJIS1 PA3JIMUHBIX BUIOB ACATEIbHOCTH;

— ¢dopmupoBaHue 00ImIeH (YHKIMOHAIBHOW W €CTeCTBEHHO-HAYYHOM
rpaMOTHOCTH, B TOM 4YHCJI€ YMEHHH OOBSCHATH M OIICHUBATH SIBJICHUS
OKPY’KaIOILIEr0o MUpPA, UCMOJIb3Yysl 3HAHUS U OIBIT, MOJYYEHHBIE TIPU U3YYECHUHU
XUMUH, TPUMEHATh UX TPH PEIICHUH TPOoOJeM B TOBCEAHEBHON KU3HH U
TPYZIOBOU JIEATEIBHOCTH;

— QopmupoBaHue y O0O0ydYarOUIMXCS TYMAHHUCTHYECKMX OTHOIICHUM,
MOHUMAHMS IIEHHOCTU XHWMHMUYECKHUX 3HAHUW Il BBIPAOOTKH DKOJOTHYECKU
11eJ1ecO000pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IIENSIX
COXpaHEHHMs CBOETO 310POBbS U OKPY’KAIOLIEH IPUPOSHOMN CPEBI;

— pa3BUTHE MOTHUBAIIMU K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHS OOIICUEIOBEUECKUX IIEHHOCTEM,



TOTOBHOCTM K OCO3HaHHOMY BbIOOpDY Tipodwiss U  HampaBICHHOCTH
JanbHENIIEro 00y4eHus.

OOmiee YHCIO 4YacoB, OTBEASHHBIX /I M3YYCHHMS XMMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pazoBanus, coctapiseT 136 yacoB: B 8 kinacce — 68 yacos
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHBbIC XUMHYECKHE IOHATHUS

[Ipenmer xumuu. Posib XUMUM B )KM3HU YENOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHE CBOMCTBA BEMIECTB. ATIPEraTHOE COCTOSHUE
BemiecTB. [loHsTHE O MeTOaX MO3HAHUS B XUMUU. YHCTHIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMECei.

ATOMBI M MOJEKYJbl. XUMUYECKUE 3JIEeMEHTbl. CHMBOIBI XUMUYECKHUX
sneMeHTOB. [IpocThie U CloKHbBIE BellleCTBA. ATOMHO-MOJEKYISIPHOE YUCHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSTHCTBa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJIEKYJIsipHast Macca. MaccoBast 10Jisl XUMUYECKOTO JIEMEHTa
B COCJITUHECHUM.

KomnuectBo BemectBa. Monb. Monsippags macca. BzaumocBs3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI] BeliecTBa. Pacué€rsl mo
dbopmysiaM XUMUYECKUX COCTUHEHUM.

Ou3nyeckue M XHUMHYECKUE SBJICHHS. XHUMHUYECKas peakius U eé
NpPU3HAKUA. 3aKOH COXPAaHEHUs MAacChl BEIIECTB. XHUMHUUYECKUE YpPaBHECHUSI.
Knaccudukanus XuMuueckux peakiuii (COeTMHEHUS, Pa3JIOKEHUS, 3aMEIIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW TMOCYJI0H, MpaBHiIaMi padoThl B 1abopaTopuu
U npuémMamMu oOpalleHus C J1a0opaTOpHBIM O000PYJOBaHUEM, HU3YYCHHUE W
onmucaHue (PU3NUECKUX CBOHCTB O00pa3llOB HEOPraHWYECKUX BEIIECTB,
HaOmoieHne pusznueckux (MJIaBJICHUE BOCKA, TasiHUE JIbJla, paCTUPAHUE caxapa
B CTYIIKE, KUIEHUE W KOHJEHCAlMs BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYH,
NPOKAIMBAHUE MEIHOM TPOBOJIOKH, B3aWUMOJIEHCTBUE MeEJla C KHUCJIOTOM)
SIBJICHUW, HAOJIOJCHUE UM OINKCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasyiokKeHue caxapa, B3auMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUJIOM
Oapusi, paznoxenue rugapokcuaa meau (II) mpu HarpeBanuu, B3auMOEHCTBHE
xene3a ¢ pactBopom cor Meau (I1), n3ydenue cnocoO0B pa3ieieHus CMECeH: ¢
MOMOINBID ~ MarHurta,  (UIBTPOBAHHWE,  BbIIAPUBAHUC,  JAUCTHILISAIINA,
xpomatorpadusi, MPOBEJACHUE OUYMCTKUA IOBAPEHHOM COJIM, HAOIIOJCHUE W
OTNMCaHUE PE3yJbTATOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHS MACChl, CO3/[aHNe MOJICNICH MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB



Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kuciopoa — 3JIeMEHT U IPOCTOE
BemecTBo. HaxoxkaeHune Kuciopoja B mpupone, GU3HYECKHE W XUMHUYCCKUE
cBoiictBa (peakuuu ropenus). Oxcunwl. [lpumenenue kucimopoga. CrocoObl
MOJIYYCHHS] KHUCJIOpoJa B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B npupojae. O30H — aJuIoOTpoInHast MOAU(PUKALIMS KUCIOPOIa.

TemnoBoit 3pPexT XuMudecko peakluu, TepPMOXUMHUYECKUE ypaBHEHUS,
9K30- M 3HJIOTEPMHYECKUE peakUHud. TOIUIMBO: Yroib U METaH. 3arps3HEHHUE
BO3/yXa, YCWJICHHE MApHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — smeMmeHT um mpocTtoe BemiecTBO. HaxokaeHuwe Boaopona B
npupoae, ¢GU3MUECKMEe U XUMUYECKHUE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonydenus. Knueiorel u conu.

MonsipHbiil 006EM Ta30B. PacuéThl M0 XMMUYECKUM YPABHEHUSIM.

dusnueckne cBoMcTBa BOAbl. Boma kak pactBoputenb. PacTBOpSL
HacepiieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass 107 BEHIECTBA B PACTBOPE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanusi. Ponb pacTBOpOB B MPHUPOAE U B KU3HU ueloBeka. Kpyroopor
BOJbI B IPUPO/IE. 3arpsiI3HEHUE TPUPOIHBIX BoA. OXpaHa U OYKCTKA MIPUPOIHBIX
BOJ.

Knaccudukanus neoprannueckux coeauHenuii. Oxcunpl. Knaccudukarms
OKCUJIOB: coJieoOpa3yromiue (OCHOBHBbIC, KHUCJIOTHBIE, amM{pOTEpHBIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. dusmyeckne U XHUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: MIENOYM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3zndeckue U XMMHYECKUE CBOMCTBA
ocHoBaHuU. [loryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Panx aktuBHOCTM MetaiuioB H. H. bekerosa.
[lonydeHne KUCIOT.

Comu. Howmenkmarypa coned. Du3ndeckue M XHWMHUYECKHUE CBOKCTBA
conei. [lomyuenue comeit.

['eneTnyeckas CBsI3b MEXKIY KJIIACCAMU HEOPTAaHUYECKUX COCAUHECHUM.

Xumuueckuii IKCnepumMeHm:

KAUECTBEHHOE OIpENEICHUE COAEPKAHUA KHUCJIOpoAa B  BO3AYXE,
MOJIydeHHe, COOMpaHuWe, pacrno3HABaHWE W HW3y4YEHHWE CBOWCTB KHCJIOPO/A,
HaOMIOZICHUE  B3aMMOJICHCTBUS  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHUST M TIpPEKpalleHus TopeHusi (TMokapa), O3HAKOMJIEHHE C
oOpa3lilaMd OKCHUJIOB M OIHUCAHUE MX CBOWCTB, NOJy4YeHHE, COOUpaHHE,
pacro3HaBaHWE€ M M3y4Y€HUE CBOWMCTB BOJOpojJa (TOpEHHE), B3aUMOEICTBUE



Bogopoa ¢ okcuaom meau (I1) (Bo3MOXKHO MCIOJIb30BaHUE BUIEOMATEPHUAIIOB),
HaOmoeHue 00pa3lloB BEIIECTB KOJUYECTBOM | MOJb, HCCIEIOBAHUE
O0COOEHHOCTEW pPAcTBOPEHHS BEUIECTB C PA3IMYHONM  PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MAaCCOBOM JOJIEU pacCTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBHE BOABI C MeTaJIaMU (HATpUEM U KaJbI[UEM)
(BO3MOXKHO HCHOJB30BaHUE BHAECOMATEPUAIOB), HCCIENOBaHUE O00pa3loB
HEOPTaHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAONIOJIEHWE W3MEHEHUS
OKpacKM HWHJIMKAaTOPOB B pAcTBOpax KHCJIOT H IIEJIOYEH, HW3yYCHHE
B3aumojericTBus okcuaa meau (I) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIIMM HEUTpaIu3aluu, I0Jy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITCCHEHHE OJHOIO MeTajula JpPYyIMM M3 pacTBOpa COJM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3aJad MO Teme «BaxkHelmme KIacChl HEOPraHUYECKHX
COCIMHEHUI».

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jiemenToB JI. U. MengeneeBa. CtpoeHue aromMoB. XUMHYECKasi CBA3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHBIE PeaKIU

[lepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (ILEJOYHBIE W IIEJIOYHO3EMENbHbIE METaJUIbl,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yroT ampOTEpHbIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepnonmueckuit 3akoH. [leprnoanyeckas cucremMa XUMHYECKUX AIIEMEHTOB
H. W. Menneneea. KopoTkonepuognas W JIMHHONEpUOAHAS (GOPMBI
[lepuomnueckort cucrembl xumuueckux odiemeHToB JI. WM. Mengaeneesa.
Ileprogplt u rpynmbl. PU3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
MEPHUO/Ia U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aroMHbBIX sAnep. M3orombl. OJIEKTPOHBI.
CtpoeHue 371eKTPOHHBIX 000704YeK aTOMOB MEPBBIX 20 XUMUYECKUX IJIEMEHTOB
ITepunonnueckoit cucremsl [{. 1. MenneneeBa. XapakTepucTuKka XUMUYECKOTO
3JIEMEHTA Mo ero nonoxeHuto B [lepuoanyeckoit cucreme . 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUSI paJnyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYyNIaM U IEPUOTAM.

3nauenue Ilepuoamueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI
XMMHUYECKUX DJIEMEHTOB JUIA pa3BUTHS HaykKu U npaktuku. . 1. Mennenees —
YYEHBIN U TPAXKIAHNH.

Xumudeckas cBs3b. KoBajieHTHast (TOJsipHasi W HEMOJISIpHAs) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKHUX JIEMEHTOB. IoHHAas! CBSI3b.

Crenenb okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE PEAKIHUU.
[Tponecchl OKUCIEHUS U BOCCTaHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.



Xumuueckuii IKCnepumenm:

M3y4eHHE O0pa3lioB BEIMIECTB METAJJIOB M HEMETAJJIOB, B3aUMOJICUCTBUE
TUIPOKCHUAA IIMHKA C PAacTBOPAaMH KHUCJIOT W IIEJIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiuu pa3ioKeHUs, COSTUHECHHUS).

Mesricnpeomemmnle ceasu

Peanuzanusi MeXNnpeaMETHBIX CBS3EH MPU M3YyUYCHUUW XUMHUU B 8 Kiacce
OCYILIECTBIISIETCA 4Yepe3 MCHOJIb30BAaHHE KaK OOIIUX €CTECTBEHHO--HAyYHBIX
IOHATHH, TaK MW TIOHATHH, SBISIONIUXCS CHCTEMHBIMHU [UII OTACIBHBIX
MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAy4YHbIC TOHSATHSA: HAy4HBIM (akT, THIIOTE3a,
TEOpHs, 3aKOH, aHaJIW3, CHUHTE3, Kilaccuukaius, NEePUOAUYHOCTD,
HaOJI0/ICHHUE, SKCIIEPUMEHT, MOJICTIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusuKa: Marepusi, atoMm, 3JEKTPOH, IMPOTOH, HEHUTPOH, HMOH, HYKIIH]I,
W30TOMbI, PagUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUN 3apsjl, BEILECTBO,
Ten0, 00bEM, arperaTHOE€ COCTOSTHHUE BEIIECTBa, a3, (M3MYECKUE BEIUYWHBI,
€IMHUIBI U3MEPEHHUS, KOCMOC, TIJIaHEeThI, 3BE€3/1b1, COHIIE.

buonorus: potocunTes, Apixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpabl, TOPHBIE IOPOMIBI,
II0JIE3HBIE UCKOITAEMBIE, TOTUIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHMUYeCKas peaKkus

[lepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMAYECKUX AJIEMEHTOB
1. . MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB TNEPBbIX TPEX NEPUOJOB, Kalvs, KalblUs U UX
COCIMHEHUN B COOTBETCTBHMU C TMOJIOKEHHEM 3JIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BellecTBa: BUIbl XUMUUYECKON CBSI3U. THUIMBI KPUCTAIIUNYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTATUIMYECKON pEIIETKA
1 BUJa XUMHUYECKOU CBA3U.

Kimaccupukanuss W HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IMYHBIM Kjaccam
HEOPTaHWYECKUX COCIMHECHUMN, TCHETUYECKAs CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX pEakIuil Mo pa3jIudyHbIM IpU3HaKaM (1o
YUCJYy U COCTABY YYacCTBYIOIIMX B PEaKIMM BEILIECTB, MO TEIJIOBOMY 3 (deKTy,
M0 HW3MCHCHUIO CTCICHEM OKUCJICHHUS XHUMUYCCKHUX  DJIIEMEHTOB, IO
o0paTUMOCTH, TIO YYacCTHIO KaTajau3aropa). JK30- H IHAOTEPMHUYECKUE
peaKUMH, TEPMOXUMHUYECKUE YPABHEHUS.



[Tonsitue o ckopocTn XuMUYecKoM peakuuu. [lonsTue 06 0OpaTUMbIX U
HEOOpaTUMBIX XMMHUYECKMX peakuusx. [loHATHE O TOMOI€HHBIX U
reTeporeHHbix peakiusax. [lonarue o karanuse. [loHsATHE O XUMHUYECKOM
paBHOBecud. DakTOpbl, BIHUSIONIME HAa CKOPOCTb XHUMHYECKOM peakuuu u
M0JIO)KEHUE XUMHUUYECKOTO PABHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE  PEAKLWU, BJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBlieHHE  ypaBHEHUU
OKHUCJIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKUUNA C HCIOJb30BAHUEM METOJA
AJIIEKTPOHHOTO OanaHca.

Teopus  2IEKTPONIUTUYECKOW  JTUCCOIMAIMU.  DJEKTPOIMUTH U
HEINEeKTpoauThl. KaTuoHbI, aHMOHBI. MeXaHM3M JUCCOLMALIMM BEIIECTB C
pa3IMYHBIMKM BUAAMU XUMHUYECKOM cBs3u. Crenenb auccounannu. CUIbHBIE U
ci1a0ble 3JIEKTPOJIHUTHI.

Peakuun wnoHHOro oOMeHa. YCIOBUS NPOTEKAaHUS PEaKUUA HOHHOTO
oOMeHa, MOJIHbIE M COKpalll€éHHblE MOHHBIE ypaBHEHUs peakuuil. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEd B CBETE NPEACTABICHUA 00 3JIEKTPOIUTUUYECKON
nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [[oHATHE O THIPOTIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMU KPUCTAJUINYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJUIOB M HEMETAJUIOB (TpaduTa M anmasa), CI0XKHBIX BEIIECTB
(xmopuga HaTpHsl), HUCCIENOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON
peakuuy  OT  BO3JCUCTBUS  pa3au4HbIX  (DaKTOpPOB,  MCCIEIOBaHUE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, IPOILEcCa JUCCOLMALMU KHUCIOT,
1iesouei u cojieil (BO3MOYXKHO HUCIIOJIb30BAHUE BUJIEO MAaTEPUANIOB), IPOBEICHUE
OMbBITOB, WUTFOCTPUPYIOUIUX NPHU3HAKH MPOTEKAHUsSl PeaklUuid HOHHOTO oOMeHa
(oOpazoBanue ocajka, BbIJEJICHUE Tra3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX —PEaKIUI
(ropenue, peakuuu pa3IoKEeHMs, COEIMHEHHS), pacno3HaBaHHE
HEOPraHWYECKUX BEIIECTB C IOMOIIBIO KAaYECTBEHHBIX pPEAKLUWW HAa HOHBI,
pelIeHre 3KCepUMEHTAIBHBIX 3a/a4.

Hemeranibl 1 X COeAMHEHUS

OO6mass xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyeckue CBOMCTBAa MPOCTHIX
BEIIECTB — TaJloreHOB. XWMHMYECKHE CBOWCTBA Ha IIPUMEPE XJIOpa
(B3auMOJEHCTBUE C MeTaJlJlaMd, HEMETaUlaMH, IeJoYaMu). XJIOPOBOAOPO/I.
ConsiHas KucCI0Ta, XUMUYECKHAE CBOMCTBA, MOJIyYeHUE, TPUMEHEHHE. [[elicTBue
XJIOpa ¥ XJIOPOBOJOPOJAa Ha OPraHU3M 4YeloBeKa. BaxHeillne XJIOpHIbl U UX
HaxO0KJEHUE B IPUPOJIE.



O6miass  xapaktepuctuka djeMeHToB  VIA-rpynmel.  OcoOGeHHOCTH
CTPOCHHUS aTOMOB, XapaKTepHbIE CTereHn OoKucieHus. CTpoeHue U GU3HIECKHe
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOIa U cepbl. XUMUYECKHUE CBOMCTBA cepbl. CepoBOAOPO/I,
cTpoeHue, (¢Gu3MYecKue U XHUMHUYeckue cBoiicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENM KHUCIOTHBIX OKcHaoB. CepHas Kuciora, (Qusnyeckue u
XUMUYECKUE CBOMcTBa (0OmMEe Kak TWpeACTaBUTENs Kjacca KHUCIOT |
cnenupuyueckre). XuMUYECKUE PEaKilvu, JIEKAIIUE B OCHOBE MPOMBIIIJIEHHOTO
croco0a Moixy4yeHusi cepHoil KHUcioThl. [Ipumenenue cepHoit kuciaotbl. Comnu
CEpPHOW KHCJIOTHI, KAYECTBEHHASI peakius Ha cyibdar-noH. HaxoxmaeHune cepbl
1 e€ coeMHEHU B mpupoje. XUMUUYECKOE 3arpsi3HEHUE OKPY Karomleh cpeabl
COCMHEHUSAMU cepbl (KUCIOTHBIC TOXKIU, 3arPSA3HECHUE BO3/lyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAICHUS.

OO6m1as xapakTepucThKa 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIC CTEMEHU OKHUCJIEHUA. A30T, pPACHpOCTPAaHCHHUE B
npupoje, puznyeckue U XuMuueckue cBorcrtea. KpyroBoport azora B mpupo/e.
AMMHaK, ero pu3nyeckre 1 XMMHUYECKUE CBOMCTBA, MOTYyYEHUE U MPUMEHEHHE.
Conn amMMoHUSs, WX (U3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHUE.
KauecTBeHHas peakuus HAa MOHBl aMMOHUA. A30THAsl KUCJIOTA, €€ MOJy4CHHUE,
dbu3uyeckre W XMMHUYECKHE CBOMCTBa (0OIIME Kak MpeJCTAaBUTENs Kiacca
KHCIIOT M crnenuduyeckue). Mcnonb3oBaHUE HUTPATOB U COJIEM aMMOHHMS B
KaueCTBE MUHEPAIbHBIX YI0OpeHud. XUMHUYECKOE 3arps3HEHUE OKpYKaroliei
Cpelbl COeMHEHUSIMHU a30Ta (KUCIOTHBIC JOXKIH, 3arPs3HEHHE BO3IyXa, TTOYBbI
1 BooémMoB). Docdop, ammoTpornubie Mmoaudukauu gocdopa, husndeckKre u
xumuueckue cBorctBa. Oxcua  ¢ochopa (V) u  docdopnHas xkuciora,
dbu3uYecKre U XUMUYECKUE CBOMCTBA, noaydenue. Mcnons3oBanue ¢ochatoB B
KaueCTBE MUHEPAJIHLHBIX yI0OPEHHI.

O6mas  xapakrtepuctuka 3iemMeHToB [VA-rpynnel.  OcoOeHHOCTH
CTPOECHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKUCJIEHUA. YTIEpPOJ, aUIOTPOIHBIE
MOJIU(PUKALIUKA, PACTPOCTPAHEHHE B MPUPOJE, (PU3NUYECKHE W XUMHUYECKUE
cBoricTBa. Ajncop6uusa. Kpyrosopot yraepona B npupoje. OKCUIbI yIriiepoa,
ux (GU3MYECKHE M XMUMHUYECKHE CBOMCTBA, JCHCTBUE Ha >KUBbIE OPTraHU3MBI,
MOJIyYeHUE ¥ MPUMEHEHHE. DKOJIOTHYECKUE TIPOOIEMbI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a T00albHOTO TOTEIUICHHS KJIMMAaTa, MapHUKOBBIN
addext. YrompHas kuciota W €€ coiau, uUX (U3NYECKHUE U XUMHUUYECKHUE
CBOMCTBA, MOJydeHUE M npumeHeHue. KadecTBeHHasl peakius Ha KapOOHAT-
noHbl. Vcnonbs3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U
CEJIbCKOM XO3SIMCTBE.



[lepBoHavasibHble TIOHSATHS OO0 OpPraHMYECKUX BEIIeCTBaX Kak o
COCMHEHUAX yriepoja (MeTaH, TaH, 3TUJICH, alleTUJICH, 3TaHOJ, TJIMIICPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHHUKH  YIIEBOAOPOAOB  (yroib,
IPUPOJIHBIN ra3, HePTh), IPOIYKTH UX MepepadoTKH (OCH3UH), KX POJIb B OBITY
U NpOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTrMYEeCKH Ba)KHBIX BEUIECTBAX: >KHUpax,
Oenkax, yrieBojax — U WX POJM B KU3HU 4YejoBeKa. MaTepuaibHOE €IUHCTBO
OpTraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, MOJNYyYECHHE H
npumeHenue. CoenuHeHus kpemMHusi B mpupoze. OOuue mnpencraBieHus 00
okcujie kpeMuus (IV) u kpemaueBoi kucinote. CHIMKATHI, UX UCIOJIb30BaHUE B
OBITY, B IPOMBINICHHOCTH. Ba)KHEHTINE CTPOUTEIBHBIC MAaTEpUAJIbl: KEPAMUKA,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [Ipo6iemMbl 6€301macHOr0 UCI0JIb30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenn

U3y4YeHHE O0Opa3llOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHON
KHUCIIOTHI, TPOBEICHUE KAYECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOI0/IeH e
MPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTpaxkaromue GU3NYECKUe U XUMHUUECKUE
CBOMCTBAa TaJOM€HOB M WX COCAUHEHUN (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), O3HAKOMJIEHHE C OOpasllaMH XJIOPHUJIOB (TaJOreHHUIOB),
O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COCIMHEHUSIMHU (BO3MOXKHO
WCTIOJB30BAaHUE BHUJCOMATEpPUATIOB), HAOIIOJICHHE TIpoliecca OOYrIuBaHUS
caxapa IIOJ JACHUCTBHEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCJIOTBI, H3yYECHHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEpPHOM  KHUCIOThI, IPOBEJACHUE
KaueCTBEHHOM peakiud Ha cynbpaT-uoH W HaAOMIO/IEHHE TMpU3HAKa e€
IPOTEKaHMs, 03HaKOMJIEHHE C (PU3NYECKUMHU CBOMCTBaMHU a30Ta, hochopa u ux
coeIMHEHUN (BO3MOXKHO HCIMOJIb30BAaHUE BUJICOMATEPUANIOB), oOOpa3liaMu
a30THBIX U (ochHOPHBIX yAOOpEHUH, TOTyYeHHe, COOMpaHue, pacro3HaBaHue U
U3YYEHHUE CBOMCTB aMMHAKa, IMPOBEJCHUE KAaYECTBEHHBIX PEAKLIUN Ha HOH
aMmMoHusT W ¢docharT-uOH ¥ H3YyUYCHHE TMPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOKHO
WCTIOJB30BAaHUE BUJEOMATEPUATIOB), M3YyUYCHHE MOJENeld KPUCTATUTMYECKUX
pemérok anMaza, Trpaduta, d¢yiepeHa, O3HAKOMJIEHHE C MPOIECcCOM
azcopOIMM PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIIEM U YCTPOWCTBOM
MPOTHUBOTA3a, TOJy4YeHHE, COOUMpaHWe, pacro3HABaHWE W HM3yUYCHHE CBOWCTB
YTJIEKUCIOTO Ta3a, IPOBEICHUE KAaYeCTBEHHBIX peakiuid Ha KapOoHaT U
CUJIMKAT-UOHBl U W3y4YCHUE IMPU3HAKOB HMX TMPOTEKaHUs, O3HAKOMIICHHE C
MPOAYKIIMEH CUJIMKATHOW MPOMBIIIJICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTbl U UX COCTUHEHUSD.



MeTajuibl 4 UX COCAMHEHUS

OOmrast xapakTepUCTHKAa XHUMHYECKHUX DJJIEMEHTOB — METaUIOB Ha
OCHOBAaHUWU UX MOJ0XKeHUS B [leprnoanueckoil cucteMe XMMUYECKHUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuindeckas
CBSI3b M METAJUIMYECKAs] KPUCTAIUIMYECKAS PEIIETKA. DIEKTPOXUMUYECKUN P
HalpsUKEHUM MeTaUIoB. PU3MYECKHME M XUMHUYECKHE CBOWCTBA METAJLIOB.
OO6mme crmocoObl MOMy4YeHUss MeTauioB. [IOHATHE O KOpPpPO3WU METAILIOB,
OCHOBHBIC CITOCOOBI 3amMThl WX OT Kopposwu. CrutaBel (CTaib, YYyTyH,
JTIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounpie  MeTamwibl: nosnoxkeHue B llepuogumueckoit  cucreme
xuMudeckux 31aeMeHToB J[. 1. MenaeneeBa, CTpOCHUE X aTOMOB, HAXO0XKICHUE
B mpupoje. Puznyeckue U XUMUUYECKHE CBOMCTBa (Ha TpUMEpe HATPUS U
kanus). OKcuabl W TUAPOKCHIBI HATpus W Kanud. [IprMeHeHHe IeloYHbIX
METAJUIOB U UX COCAUHECHUMU.

[[lenoyHO3eMeENbHBIE METAJUIBI MAarHuid W KaJbLUW: IIOJIOKEHHUE B
[lepuonnueckoinr cucreMe xumudeckux odiemeHTtoB JI. M. Menneneesa,
CTPOEHHUE HMX ATOMOB, HAXOXJICHHUE B mnpupoje. OU3nUecKnue U XUMUYECKHE
CBOMCTBA MarHus W Kaibliud. Baxueilnime coequHEeHUs] KalublUs (OKCHUI,
TUAPOKCU]I, coJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonioxkeHue B llepuoanueckod cucTeMe XMMUYECKHX
anemeHntoB J[. M. MenneneeBa, CTpO€HHE aTOMa, HAaxO0XKJICHUE B NPHUPOLIE.
Ou3znyeckre U XUMHUYECKHE CBOMCTBA amtOMUHMS. AMMOTEpHBIE CBOWCTBA
OKCHJA Y TUAPOKCHIA ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckon cucreMe XMUMHUYECKUX JIEMEHTOB
JI. 1. MenneneeBa, CTpo€HHE aToMa, HaXOXJIeHUE B npupoge. Ouzndeckue u
XUMUYECKUe cBoiicTBa xene3a. Okcuabl, ruapokcuabl u conu xene3a (II) u
xenesa (III), ux coctas, CBOMCTBA U MOTyUYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpasllaMHd METa/VIOB W CIUIaBOB, UX (DU3NUYECKUMU
CBOWCTBAaMHU, HW3YyUYECHHE PE3YJbTATOB KOPPO3UH METALUIOB  (BO3MOXHO
WCIIOJB30BaHUE BHUACOMATEPHATIOB), OCOOEHHOCTEW B3aMMOJCUCTBUS OKCHJA
KaJIBIIUS U HATpUs C BOJOW (BO3MOXHO HCIOJIb30BaHHE BUIEOMATEPUAIIOB),
MCCJIEIOBAHUE CBOMCTB KECTKOW BOJIBI, POLIECCAa TOPEHUS JKETE3a B KUCIOPOJIE
(BO3BMOXKHO HCIOJB30BaHUE BHUACOMATEPUATIOB), MPHU3HAKOB MPOTCKAHUS
KaueCTBEHHBIX PEAKIIMI Ha MOHBI: MarHusl, KajabliMsl, AIFIOMUAHUS, [IMHKA, JKeJe3a
(II) u xeneza (III), memu (II), wHabmomeHwe u oOMUCaHUE MPOLECCOB
OKpallluBaHWsl IUIAMEHU HOHAMHM HATpHUs, Kajdusd W Kaiblus (BO3MOXHO
WCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), HCCIENOBaHUE aM(OTEPHBIX CBONCTB



TUAPOKCUIA ATIOMUHUS U TUAPOKCUIA LIMHKA, PEIICHUE DKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHelIe MeTasibl U UX COEQUHECHUSD.

XuMuUA ¥ OKpY KAK0IIas cpeaa

BemecTBa 1 Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. beszomacHoe
WCTIOJb30BaHUE BEIIECTB M XMMUYECKUX peakiuii B ObITy. [lepBast momomis mpu
XUMUYECKUX 0KOTrax U OTPaBIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYXkKaIOIIei cpeipl (IpeaesibHas JomycTuMas
KOHIleHTpaiusi BemectB, ganee — [IJIK). Pomnp xumum B penieHuun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuit IKCnepumenm:

u3y4eHue o0pa3lioB MaTepraioB (CTEKIIO, CTUIABbI METANIOB, OJIUMEPHBIE
MaTepUabl).

Mesicnpeomemmuuie céa3u

Peannzanust MexXnpeaMETHbIX CBA3€l MpPU M3YYEHUUM XUMHUH B 9 Kiacce
OCYILIECTBIISIETCA 4Epe3 HCIOJIb30BaHME KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSITUH, SBISIIOIIUXCA CHUCTEMHBIMU [l OTACIBHBIX
MPEIMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAyYHBIA (PaKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHallU3, CHUHTE3, KIacCU(PUKALUS, NEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MOJEb, SIBICHHE, MapHUKOBBIM
3 PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusznka: marepus, aroMm, 3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIH]I,
U30TOIIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, DJICKTPUUYECKHUI 3apsijl, MPOBOJHHUKH,
MOJIYIPOBOJTHUKH, JUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€  COCTOSIHME  BEIIECTBA, Tra3, pacTBOpP, PACTBOPHUMOCTS,
KpUCTaJUIMUeCKass pemeérka, CruiaBbl, (U3WYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMa, MUHEPATbHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpPAbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMbI OCHOBHOTO OOIIETO
o0Opa3oBaHMs JOCTUTAIOTCA B XOA€ OOy4YeHHUS XMMHU B €IMHCTBE yueOHOU U
BOCIIUTATEILHOW  JIEATEIbHOCTH B  COOTBETCTBHM C  TPaJAUIIMOHHBIMU
POCCUMCKMMHU COIMOKYJIBTYPHBIMU U JIYyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH,
MPUHATHIMU B OOIECTBE MpaBUIaMH U HOPMaMH MOBEACHUS M CHOCOOCTBYIOT
MpolLeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITMAIN3ANN 00YYarOIIUXCSl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJICTBOBATbCSl CUCTEMON TO3UTUBHBIX LIEHHOCTHBIX OpUEHTalUd U
pacHIMpEeHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHMS:

LHEHHOCTHOIO  OTHOWIEHUS K  OTEYECTBEHHOMY  KyJIbTYpHOMY,
HMCTOPUYECKOMY M HAay4HOMY HACJIE/IUI0, MOHUMAHUS 3HAYEHUS XUMHUYECKON
HayK{ B KU3HU COBPEMEHHOI'O OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHpopManMel O TNEepeloBbIX JOCTHXKEHHUAX U OTKPBITUSX MHUPOBOM U
OTEYECTBEHHOM XMMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00
yCTpOMCTBE MUpa U OOLIECTBA;

2) rpaIaHCKOT0 BOCIIMTAHUS:

OPEICTABICHUS O COLMAIBbHBIX HOPMAax M IpaBWIaX MEXKIMYHOCTHBIX
OTHOLIEHUHA B  KOJUIGKTUBE, KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEA0BATENIbCKOM, TBOPUECKOW U JIPYTUX
BUJIAX JIESITEIIBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOM €SI TEIbHOCTU
IIPU BBIMIOJIHEHUH y4€OHBIX, TO3HABATENbHBIX 3a/1a4, BBIMOIHEHUH XUMUYECKUX
HKCIIEPUMEHTOB,  CO3/JaHMM  Y4YEOHBIX  TPOEKTOB,  CTPEMJICHUS K
B3aMMOITOHMMAHUI0O ¥  B3aWMMOIIOMOIIM B  Mpolecce ATOM  ydueOHOM
NEeSATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEIECHHUE M TOCTYNKH CBOUX
TOBApHILEH ¢ MO3ULMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
IIOCJICICTBUU IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSL:

MHUPOBO33pPEHYECKUE MPECTABICHUS O BEIIECTBE U XUMHUYECKON peaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HayKH M COCTaBJISIOLIUE
OCHOBY Il HOHUMaHUS CYIIIHOCTH HAYYHOM KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTUS MPHUPOJbI, B3aUMOCBS3SIX UEJIOBEKA C
IPUPOTHOM CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;



[IO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU
10 XWUMHUH, HEOOXOIHUMBIC ISl OOBSCHEHHS HaOJIOAAEMbIX MPOIECCOB U
SBJICHUM, MO3HABAaTEeNbHOM, MH(GOPMAIIMOHHON M YUTATEIbCKOW KYJIbTYPHI, B
TOM YHCIIE€ HABBIKOB CaMOCTOSITENIbBHOM pPa0OThl € Yy4YEeOHBIMU TEKCTaMH,
CIIPAaBOYHON  JINTEPATYpOMl,  JIOCTYIHBIMHM  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHHIO M TO3HAHHUIO, JIOO03HATEIHbHOCTh, TOTOBHOCTH U
CIIOCOOHOCT, K caM000pa30oBaHUIO, TMPOEKTHOM U  HCCIEN0BATEIbCKON
JEeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTH W YPOBHS 00y4YEHUS B
JlaJbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIbTYPHI 3I0POBbSI:

OCO3HAaHHE IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOLIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 *KU3HU, OCO3HAHUE TMOCIEJICTBUA U
HETIPUSITUE BPEAHBIX MPUBBIYECK (YMOTPEOJCHUS aJKOroJisi, HAapKOTUKOB,
KypeHHs1), HEOOXOIUMOCTH COONIOJCHUS TpaBui  O€30MAaCHOCTU  MpH
oOpanieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM JKU3HU;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEPEC K MPAKTUYECKOMY HM3YYECHHIO Mpodeccuil U TpyAa pa3IndHOro
poja, yBaXEHHE K TPYAy U pe3ysibTaTaM TPYIAOBOM JEATEIBHOCTH, B TOM YUCJIE
Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHUW MO XHMMHH, OCO3HAHHBIM BBHIOOD
WHJIUBUyIbHOM  TPAeKTOPUM NPOJOJDKEHHS O00pa3oBaHUA C  y4ETOM
JUYHOCTHBIX UHTEPECOB U CIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, ycmemHod NpodecCUOHATbHON EATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHI, TOTOBHOCTh aJalTUPOBAThCA B MPOdecCHOHATHHOM
cpene;

6) IKOJIOTHYECKOT0 BOCITUTAHUSI:

AKOJIOTUYECKU I€JECO00pa3HOEe OTHOIICHUE K MPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBaHUs, MOHUMAHUE IIEHHOCTU 3JJ0POBOTO
u Oe3omacHoro obpasa >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY U TICUXUYECKOMY 37I0pPOBBIO, OCO3HAHUE IIEHHOCTU COOJIOICHUS
MpaBuJl OE30MaCHOTO TMOBEACHUS TNpU padoTe C BEHIECTBAMHM, a TaKXe B
CUTYyAIUsX, YTPOKAIOIIUX 3I0POBBIO U )KU3HHU JIFO/ICH;

CIIOCOOHOCTH MPUMEHSThH 3HAHMUSI, IOJydyaeMble TTPU U3YICHUN XUMHH, JIJIs
pelIeHusl 3a/ad, CBI3aHHBIX C OKPYXKAloled MPUPOJHOW CPEenou, s
MOBBIIICHUSI YPOBHS JKOJOTHYECKON KYJIBTYpbI, OCO3HAHUS TJI00aTbHOTO
XapakTepa DSKOJIOTHYECKMX Mpo0JeM M NyTel HUX pelieHus MOCPEICTBOM
METOJI0OB XMMHUH, IKOJIOTHUUECKOTO MBIIIUICHUS, YMEHUS PYKOBOJICTBOBATHCA UM
B [I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIBHOM MPAKTHUKE.



METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yJbTAaTOB BBIACISIIOT 3HAYUMBIE IS
(dopMupOBaHHsA MHPOBO33PEHHS OOIICHAYYHBIC TOHATHS (3aKOH, Teopus,
OPUHIIMI, TUMoTe3a, (GakT, cucTema, MPoLecC, SKCIEPUMEHT U Jpyroe.),
KOTOpBIE HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJIAIOT HA OCHOBE 3HAHMM U3 JTHUX MNpeAMEeToB (GOPMHUPOBATH
IIPEACTABICHHE O LEJOCTHOM HAy4YHOW KapTUHE MHUpPA, U YHHUBEPCAJIbHBIC
yueOHbIe JeiCTBHUS (MMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTHBHBIC),
KOTOpbIEe oOecneunBaloT (OPMHPOBAHUE TOTOBHOCTH K CaMOCTOSITEILHOMY
IUTAHUPOBAHUIO U OCYIIIECTBICHUIO YYEOHOU EATEIbHOCTH.

Ilo3naBaTeqbHbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eliCTBUS

Bba3oBble Jiornyeckue AeiicTBUA:

YMEHUSI HCIOJIb30BATh MPUEMBI JOTUYECKOTO MBIIUIEHUS MPU OCBOEHUU
3HAHUI: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATUHN (BBIIACIATh UX XapaKTEPHbIE
PU3HAKH, YCTAHABJIUBATh B3aUMOCBSI3h C JIPYTUMU MOHATHUSIMH ), UCTIOJIB30BaTh
MOHATHUSA ISl OOBSCHEHUS OTAENbHBIX (DAKTOB U SIBIEHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUM A KiIacCU(PUKAIMM XUMHUYECKHX BEIIECTB U XUMHUUYECKUX
peakiiii, yCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY OO0bEKTaMHU
U3YYECHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJbI U 3AKITIOYCHHUS;

YMEHUE NPHUMEHSATh B MPOLECCe MO3HAHUS NOHATHS (NIPEAMETHBIE U
METanpeIMETHbIE), CUMBOJUYECKUE (3HAKOBBIC) MOJICIHU, HCIOJIb3yeMbIe B
XUMUH, TpeoOpa3oBbIBATh IHUPOKO TMPUMEHSEMbIE B XHUMHH MOJCIIbHbBIC
MPE/ICTaBIICHUS — XUMUYECKHUM 3HaK (CUMBOJI 3JIEMEHTA), XUMHUeckas popmyra
U ypaBHEHHUE XMMHUYECKOW PEAKIUU — MPU PEUICHUU Y4eOHO-TIO3HABATEIbHBIX
3amady, ¢ y4€TOM 3TUX MOJENbHBIX TMPEACTABICHUA  BBISBIATH U
XapaKTEepHU30BaTh  CYIIECTBEHHbICE MMPU3HAKKM HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMHYECKUX  PEaKIUW, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, IPUYMHHO-CJIEACTBEHHBIE CBSA3M W NPOTUBOPEYHS B
M3Y4aeMbIX MPOLIECCAX U SBJICHUSX.

Bba3zoBble ucciiegoBaresbcKue AeiCTBUS:

YMEHHUE UCIOJIb30BaTh MMOCTABJIECHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KauyeCTBE OCHOBBI NJisi (POPMUPOBAHUS TUIIOTE3BI I10
MIPOBEPKE MPABMIHBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOpPETEHUE OMBITA IO TJIAHUPOBAHUIO, OPTaHU3AIMN U TIPOBEIICHUIO
YUYEHHYECKUX DSKCIEpPHMEHTOB, YMEHHE HaONoJaTh 3a XOJO0M IIpolecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €T0 Pe3yibTaT, PopMyIHpoBaTh 0000IICHHS



U BBIBOJIBI 10 Pe3yJbTaTaM IMPOBEIEHHOTO OIbITAa, UCCIEIOBAHUS, COCTABIIAThH
OTY€T 0 MpoAeTaHHON padoTe.

Pabora ¢ unopmanmei:

yYMEHHE BBIOMpPATh, aHAIU3UPOBATh M HMHTEPHPETUPOBATH WH(GOPMALIUIO
pa3IMuYHBIX BUAOB H (OPM TMPEJCTABICHUS, TMOIY4aeMyl0 W3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIIpHAs JUTEpAaTypa XUMHUYECKOIO COJEpkKaHus,
CIpaBOYHbIE MoOcoOus, pecypchl IHTepHeTa), KpPUTHYECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHE MPUMEHSATh Pa3InyHble METOABI M 3allPOCHI MIPH MOUCKE U OTOOpE
uH(GOpPMAaIllMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBIMOJTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3371a4 OMPEICIEHHOTO THIA, IPHOOPETEHUE OTbITa
B 00JIaCTH MCIIOJIb30BAHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOM AaKTHUBHOTO HCIIOJIb30BAHMS PA3JIMYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAaJIbHYIO (HOpPMY NpPECTABICHUS
MH(pOpMaMK U WLIIOCTPUPOBATH PEIIAEMBIE 3a/1a4d HECIOKHBIMU CXEMaMH,
auarpaMMamu, Ipyrumu popmamu rpauki ¥ MX KOMOWHALUSMY;

YMEHHE HCIIOJIb30BaTh W AaHAJIM3MPOBaTh B Mpolecce ydyeOHOW U
UCCIIEI0BATEIBCKON JEeATENBHOCTH UH(pOpMaIUIO 0 BIIUSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBa M TPAaHCIOPTAa Ha COCTOSHUE
OKPYXarOIIEH MPUPOTHON CPEIBI.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIe 1eHCTBUS:

yMEHHUs 3a7aBaTh BOIPOCHI (B Xoje auanora u (Wiad) JUCKYCCHH) IO
CyLIECTBY 00CyXkaaeMoll Tembl, (HOpPMYJIUPOBaTb CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOM 3a1auH;

YMEHUSI TPEACTABISATH IMOJIyYEHHBIE pE3ysbTaThl IO3HABATEIbHOU
JESTEIbHOCTY B YCTHBIX M THMCHbMEHHBIX TEKCTaX; JeNlaTh IPE3EHTALUI0
pEe3y/ibTaTOB BBINOJHEHUS XHMHYECKOTO JKCIepUMEHTa (1abopaTopHOTO
OMbITa, JJA0OPATOPHOU PabOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4€OHOIO
IPOEKTA);

YMEHHSI y4eOHOTO COTpYyIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HABaTEeJIbHOM M MCCIEAOBATEIbCKOM  JIEATENbHOCTH TPU  PEIICHUU
BO3HUKAIOLIMX MPOOJIEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB M COIJIACOBAHUSA
no3uuuid  (oOCyxJeHus, OOMEH MHEHHMSIMH, «MO3TOBbIE€  IUTYPMBI»,
KOOpJIMHAIIMSA COBMECTHBIX JEUCTBUH, OINpEAENICHHE KPUTEPUEB MO OLEHKE
KauyecTBa BBIIMOJIHEHHOM pabOThI U ApyTHE).

PeryasiTuBHbIEe YHMBepCAJIbHbIE y4eOHbIE eliCTBUA:

YMEHHUE CaMOCTOSITENIbHO OMpPEAENATh LENH ACSTeNbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U IPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO



NeATEeIbHOCTh, BEIOMpaTh Hanbosee 3PpheKTUBHBIE CIOCOOBI pelIeHUs YUeOHbBIX
Y TIO3HABATEJIBHBIX 33/7a4, CAMOCTOSITEIbBHO COCTAaBJISITh WM KOPPEKTUPOBATH
MPEVIOKEHHBIM AJITOPUTM JIEMCTBUU IIPU BBIMOJHEHUU 3aJaHAN C Y4ETOM
MOJIYYCHHS] HOBBIX 3HAHUU 00 M3y4aeMbIX 00BEKTaX — BELIECTBAX M PEAKIIMSIX,
OIIEHMBATh COOTBETCTBHE MOJYYEHHOIO pE3yJIbTaTa 3asiBJICHHOMN LIEJIH, YMECHHE
WCNOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, IMpEIJaraéMble B YCIOBUU
3aJIaHHMN.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO

COJIepKaHusl, YCTaHOBJICHHOTO NaHHOW (enepanbHOil paboyeil mporpammoit,
BBIJICIISIFOT: OCBOCHHBIC OOYUYAIOIIMMICS HAyYHbBIC 3HAHUS, YMEHHUS U CIIOCOOBI
NEeUCTBUM, crenuduueckue g NpeAMETHOW o0macth  «XUMHS», BHIIbI
JNEATEIBHOCTH 10 IIOJYYEHHIO HOBOIO 3HAHUs, €ro HHTEpIpEeTaluH,
peo0pa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIlUsIX.

K koniy oOyuenust B 8 kjacce mpeIMeTHbIE pe3ybTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

e PacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHITUNA: aTOM, MOJIEKYJIA,
XMMHUYECKUM 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOAHAs U HEOJHOPOAHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
W MOJIEKYJISIpHAasg Macca, KOJWYECTBO BEHIECTBA, MOJb, MOJISIpHAA
Macca, MaccoBas JOJII XUMHYECKOIO JJIEMEHTAa B COCIUHEHUH,
MOJIIpHBI ~ 00BEM,  OKCHJ,  KHCJIOTa,  OCHOBAaHUE, COJIb,
3JIEKTPOOTPUILIATENBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKash PeaKius,
KJIacCU(UKAIIUS PEAKIIU: peaKIMi COCTUHEHUS, PEAKIIUU Pa3JIOKEHUSI,
peaKkIuy 3aMeIlEeHUs, pEeaKuuu OOMEHa, 2K30- M HHIAOTCPMHUYECKUE
peakimu, TerioBor 3GHEKT peakiuu, Sapo aToMa, HIEKTPOHHBIN CIIOi
aTomMa, aToMHas opOuTanb, paguyc aroma, XHUMHYECKas CBS3b,
MOJIIpHAs. W HEMNOJIsIpHAs KOBAJCHTHAsi CBS3b, MOHHASA CBS3b, HOH,
KaTUOH, aHMOH, PAaCTBOpP, MaccoBas JOJs BemlecTBa (TPOLICHTHAs
KOHIICHTPAIHS) B PACTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX NOHATHUH U
MPUMEHSATH 3TU MTOHATHUS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUIN;

e HCIMOJb30BaTh XUMHUYECKYI0 CHUMBOJHKY [JIi COCTaBlIeHUS (HOpPMYT
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e ONpENeNATh BaJECHTHOCThH AaTOMOB  JJEMEHTOB B  OWHApHBIX
COCMHEHUSX, CTEMEeHb OKHUCJICHUS JJIEMEHTOB B  OHWHApHBIX
COEIMHEHUAX, MPUHAJICKHOCTh BEIIECTB K OINPEICIEHHOMY KJaccy



COEIMHEHUI 10 (opMysiaM, BUJ XUMHUYECKON CBsI3U (KOBAJIEHTHAs U
MOHHAs) B HEOPTAaHUIECKUX COCTUHEHUSX;

packpeiBath cmbich Ilepuomnueckoro 3akona [[. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TIEPHOIUICCKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojoxkeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHMsI MacChl BEILIECTB, TOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HUs, 3aKoHa ABOTaJIpo;

OMHCHIBATh W XapaKTEPH30BaTh TaOamuHyto dopmy I[lepuoamaeckoit
CHUCTEMBbl XHMHYECKUX OJJICMEHTOB: pa3InyaTh TIOHATHS «TJaBHAS
noarpynna (A-rpynmna)» u «modounas noarpymnmna (b-rpynmna)y», Manbie
U OOJIbIIIME MEePUO/Ibl, COOTHOCUTh 0003HAUYEHHMS, KOTOPhIE UMEIOTCS B
tabnuie «llepuoanueckas cucrteMa xumudeckux syementoB [ .
MeHneneeBa» ¢ YHCIOBBIMHA XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsAn sapa, oOOIIee YHCIIo
AJIEKTPOHOB U pacHpe/IeICHUE UX IO DJIEKTPOHHBIM CIIOSIM);
KJIaccu(UIIMPOBATh ~ XUMHUYECKHE  DJIEMEHTHI,  HEOPTraHWYEeCKUe
BEIIIECTBA, XUMUUYECKHUE PEAKITUH (TI0 YUCITy ¥ COCTaBY yYaCTBYIOIIHUX B
peaKIuu BEIIECTB, M0 TEIIOBOMY 3D PEKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKHUE CBOMCTBA BEIECTB
pa3NUYHBIX ~ KJIaccOB,  TOJTBEpXJasi  OMUCAaHWE  MpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIONIUX XUMUUYECKUX PEAKIIUN;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B  3aBHCHMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOKHOCTH TPOTEKAHUS XUMHUYCCKUX
MPEBPAICHUN B PA3IUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »dJIeMeHTa To Qopmyie
COCIMHCHMSI, MAaCCOBYIO [IOJIFO BEIIECTBA B PacTBOpPE, IPOBOJUTH
pacy€ThI IO YPaBHEHUIO XUMHUYECKOU PEaKIINH;

NPUMEHSTh OCHOBHBIC ONEPAlMA MBICIUTEIBHON JCSTENbHOCTH —
aHaJM3 W CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTeMaTH3AIHIO,
KJ1accu(UKAIMIO, BBISIBJICHUE MPUYMHHO--CJICICTBEHHBIX CBSI3€H — ISt
W3YYCHHUS CBOWCTB BEIISCTB M XUMUYCCKUX PEAKIMH, €CTECTBEHHO-
HAayYHBIE  METOABI  TIO3HAHWA —  HAONIOACHWE, H3MEPCHHE,
MOJICIIUPOBAHUE, DKCIIEPUMEHT (PeabHbIN U MBICJICHHBIN);

CIeOBaTh MpaBWiIaM  IIOJIb30BAHUS XUMHYECKOW TIOCYIOM H
nabopaTopHbIM 000pYJIOBAaHWEM, a TaKXKe MpaBWIaM OOpaIleHUus ¢
BEIIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSAMH TI0 BBIMOJTHEHUIO
71a00paTOPHBIX XWMHUYECKHX OIBITOB TIO TOJYyYEHHUIO M COOHMpaHUIO



K

ra3o00pa3HbIX BeEHIECTB (BOAOPOAA M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C  ONPEICIEHHOM MACCOBOM [JIOJEH PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI TI0
pacno3HaBaHUIO PACTBOPOB IIEJOYEH U  KHUCJIOT C  IOMOIIbIO
UHIUKATOPOB (Jakmyc, peHondTaaenH, METUIIOPAHX U IPYTHE).

KOHIly oOyueHus B 9 KJlacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM

YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XWMHUUYECKUX TMOHATHN: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHUOH, MPOCTOE BELIECTBO,
CJI0’KHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATENIBHOCTD, CTEIICHBb
OKHUCJIEHHUS, XUMHUYECKasl pEaklUus, XUMHUYECKas CBfA3b, TEIJIOBOU
3¢ (}exT peakuuu, MOJib, MOJSPHBIA OOBEM, PACTBOP, SJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, SJEKTPOJIUTAYECKAS] JUCCOLMALINS, PEAKIUA MOHHOTO
oOMeHa, KaTajau3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble W
HeoOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE PEAKIUH,
OKHUCJIUTENIb, BOCCTAHOBHUTENIb, OKHCJIEHHE M  BOCCTAHOBJICHHE,
ajtoTponus, amM(OTEpPHOCTh, XHMHYECKas CBsA3b (KOBAJECHTHAs,
WOHHAsA, METAJUIMYECKasi), KpUCTAUIMYECKass pEIIETKa, KOPPO3Us
METAJJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOW pEAKIUU, TPEIEITbHO
nonycrumas konnentpauus [1JIK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSITUH U
MPUMEHSThH ATU TOHATHUS MPU ONMUCAHUU BELIECTB U X MPEBPAIICHUII;
UCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY JJIi COCTaBJICHHS (opmyl
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUIA;

ONpENeNIATh BAJEHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEJMHEHMSIX PA3JIMYHOIO COCTaBa, MPUHAMJIECKHOCTb
BEIIECTB K OINpeAeNEHHOMY KJIAcCy COEIUHEHHM mo ¢GopMyiiaM, BHUJ
XUMUYECKON CBA3M (KOBaJeHTHAs, WOHHAs, METa/UIMYecKas) B
HEOPTaHUYECKUX COCTUHEHUSX, 3apsi MOHA M0 XUMHUYECKON GopMmyiie,
XapakTep cpelbl B BOJHBIX PAacTBOpPaX HEOPTAHMYECKUX COEAMHEHUH,
THUI KPUCTAJUTMYECKOU PEIIETKM KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIica lleproamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAHHE: OIUCHIBATh M XapaKTepU30BaTh
Tabnnunyto Gopmy [lepuoanueckoit cUCTEMbl XUMUYECKHUX 3JIEMEHTOB:
paznuyaTh MOHATUS «IJIaBHAs moAarpynna (A-rpymmna)» u «mnodoyHas
noarpynna (b-rpynmna)», Manbie W OOJIBIINE TMEPUOJIBI, COOTHOCUTH
0003HAYCHUS, KOTOpPhIE HMEIOTCS B TEPHOJWYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTUKAMH CTPOEHUSI AaTOMOB XUMHUYECKUX



AJIeMEHTOB (CocTaB W 3apsj sjapa, o0OIllee YHUCIO BJIEKTPOHOB U
pacrpenefieHue HMX IO DBJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB M UX COCIMHEHUN B
npenenax MajiblX NEPUOJOB U TIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KIacCU(PUIIMPOBATh ~ XHUMHYECKHUE  DJIEMEHThI,  HEOPTaHUYECKUE
BEIIECTBA, XUMHUUYECKHIE PEAKITUH (IO YHCITy U COCTABY yYaCTBYIOIIHX B
pEaKIMK BEIIECTB, MO TEIIOBOMY 3(PdEeKTy, M0 U3MEHEHUIO CTETeHEH
OKHUCJICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U CeU(PUUECKUEe XUMUYECKHUE
CBOMCTBAa TPOCTHIX M CIOKHBIX BEIIECTB, MOATBEPXKIAasi OIHUCAHUE
MpUMEPaMH MOJICKYJISIPHBIX W MOHHBIX YPaBHCHHH COOTBETCTBYFOIIHX
XUMHAYECKUX PEAKLINN;

COCTABJISITh YPaBHEHUS DJIEKTPOJUTUYECKONW JUCCOIMALUUA KHUCIIOT,
miesioyel M Ccojiel, TMOJIHBbIE W COKpall€HHbIE YPAaBHEHMsI peaklui
HOHHOTO  OOMEHAa, ypaBHEHHS  pEaKIUi,  IOJITBEPKAAOITUX
CYIIIECTBOBAHUE T€HETHUUYECKON CBS3M MEXKIY BEIIECTBAMH Pa3JIMUHBIX
KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX DPEAKIUN
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIUid;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOYKHOCTH TPOTCKAHUS XUMHUYECKUX IPEBPAIICHUN B pPa3IMYHBIX
YCIIOBHUSIX;

BBIYUCIISATH OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa To Qopmyie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPACTBOPE, IMPOBOAUTH
pacy€ThI IO YPaBHEHUIO XUMHUUYECKON PEaKINN;

coOyoAaTh  MpaBWUiia  TOJb30BaHUS  XUMHUYECKOW  moCynod U
mabopaTOpHBIM 00OpY/IOBaHMEM, a TakKe TpaBWiIa OOpaIICHHsS C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSAMH 110 BBIMOJHEHUIO
Ta00pPATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHI0 M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHUAaKa M YIJIEKUCIIOTO rasa);

IPOBOJIUTh  PEAKIIMH, TOATBEPXKIAIONINE KAadyeCTBEHHBIH COCTaB
pPa3UYHBIX BEIIECTB: PACMO3HABATh OIBITHBIM IMYTEM XJIOPH]I-,
Opomun-, wuomua-, KapOonar-, Qochar-, cunukar-, cymnbdar-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS M MOHBI M3YYEHHBIX METAJIIOB,
IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;



e TMPUMCHATH OCHOBHBIC OIIEpPAIlUHd MBICIUTEIBHON JIEATCITbHOCTH —
aHalu3 M CHUHTE3, CpaBHEHUE, O000O0IleHHe, CHUCTEMAaTU3AIHIO,
BBISIBJICHUE TIPUYUHHO-CJICICTBCHHBIX CBS3CH — JUISI M3yYCHHS CBOWMCTB
BCIICCTB M XUMHYCCKHX pEaKIMi, eCTeCTBCHHO-HAYYHBIC METO/IbI
NO3HAHUS — HaOJI0JICHUEe, U3MEPEHUE, MOJICIUPOBAHUE, SKCIICPUMEHT
(peasIbHBIN 1 MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounvecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB u JJeKTpoHHbIE (IU(PPOBHIE)
KouTtpoJbHbie IMpakTuyeckne
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paszgea 1. IlepBoHayajibHbIe XMMUYECKHE TOHSATHSA
XumMusi — BayKHas 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bu6mmoteka [IOK

' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIoBeKa

12 BemecTBa n xumMmnueckue 15 1 bu6nmmoreka [IOK

' peakuuu https://m.eds00.ru/7f41837¢

Hroro no pa3geny 20

Pa3nen 2. BaxHelilue npeacTaBUTeIH HEOPraHUYECKHUX BEIIECTB
91 Boznyx. Kucnopon. Ilonstue 5 bubnnorexa [HOK

' 00 oKcuIax https://m.eds00.ru/7f41837¢
99 Bonopoa.Ilondrue o kuciaorax 8 1 bubnnorexa [HOK

' ¥ COJIAX https://m.eds00.ru/7f41837¢
93 Bopna. PactBopsl. [Tonsitue 00 5 1 1 bu6mmoreka [IOK

' OCHOBAaHMSAX https://m.eds00.ru/7f41837¢
54 OCHOBHBIE KJIaCCBhI 11 1 1 bubnuoteka [IOK

' HEOPraHUYECKUX COEAUHEHUIN https://m.edsoo.ru/7f41837c

Hroro 1o pazaeny 30



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

Pasnen 3. [lepuoanuecknii 3axon u [lepuoguyeckasi cucrema xumudeckux 3jemenToB Jl. U. MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

Ilepronnueckuii 3aKOH U
IIepnonunueckas cucrema

bubanoreka LIOK
31 ﬁ;‘;ﬁ?g‘;ﬁfiﬁ’;ﬂ 1 ! https://m.edsocﬂu/?f41837c
aToma
XuMu4decKas CBA3b. Bu6morexa LOK
32 OxueIHTenBHO- 8 https://m.edso00.ru/7f41837¢
BOCCTaHOBUTEIIbHBIE PEAKIIUU
bubmnoreka LIOK
Hroro mo pasexy 15 https://m.edsoc{_.[ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOBIIO 68

[TPOIT'PAMME



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

9 KUIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM uugposbie
Ne i/t P Konrpoabsubie | IIpakruyeckue (1uubp )
NPOrpamMMblI Bcero oOpa3oBaTe/IbHbIC
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO M XMMHYeCKHE PeaKIIul
11 [loBTOpEeHue u yrayOnenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3/IENoB Kypca 8 kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [IOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIIUS. 3 1 1 bubnunoreka [IOK
' XHWMHYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazgeny 17
Pa3znen 2. Hemeranibl 1 MX COeIMHEHUS
91 OO11ast XapaKTepUCTUKA XUMUYECKHX 4 1 bubnnorexa [IOK
' aneMeHToB VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as xapakTePUCTHUKA XUMUYECKHIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubnmorexa LIOK
' PYHIHL- +-€P https://m.edso00.ru/7f41a636
COEIMHEHUS
OO61mas XapakTepUCTUKA XUMUYECKUX
2.3 aneMeHTOoB VA-rpynmsl. A30T, pocdop u 7 1 brbmmorexa [OK
' PyHHBL ’ P https://m.eds00.ru/7f41a636
UX COEIMHEHUS
24 OO11ast XapaKTepHCTUKA XUMUYECKHX 8 1 9 bubnnorexa [HOK
' s1neMenToB IVA-rpynmel. Vriepon n https://m.eds00.ru/7f41a636



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

erMHI/Iﬁ 1 UX COCAUHCHUA

Hroro no pazneny 25
Pa3zgen 3. MeTa/liibl M BX COeMHEHUS
3.1 OO0111e cBOIiCTBA METAIIOB 4 bubnmnorexa [IOK
https://m.edso00.ru/7f41a636
3.2 Baxkueiimue MeTaiibl U UX COEIUHEHUS 16 Bubmorexa IIOK
https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus U OKpysKawIas cpeaa
bubmnoreka LIOK
41 BemectBa 1 Marepuasl B )KU3HU 4€JI0BEKA 3
https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubmorexa TIOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I1O 68

[NPOIT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne Mara nu@pposbIe
Tema ypoka Konrpoabnbie | IIpakTHyeckue
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchbl

1 [Ipeamer xumun. Poss xumuu B 1 bubnuoreka LIOK
JKU3HM YelloBeKa. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c

5 IlonsTre 0 METOIaX ITO3HAHMS B 1 bu6mmoreka [IOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1

3 «[IpaBumna paboThl B 1a00paTopuu U 1 bubmuorexa [JOK
puEMbI OOpaLLIEHUS C https://m.edsoo.ru/ff0d23dc
1a60paTOpPHBIM 000PYAOBAHUEM)

4 YucThie BelecTBa U CMECH. 1 bu6mmoreka [IOK
Crioco0sl pazieneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

5) «Paznenenue cMeceii (Ha mpumepe 1 brbmorexa [OK

8 . PHMEP https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmorexa [IOK
6 ATto one 1
TOMBLI MOCKYIH https://m.edsoo.ru/ff0d2a6c

v XuUMHUUYECKHE 2JIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK

(CMMBOJIBI) XUMHUYECKUX FTIEMEHTOB https://m.edsoo.ru/ff0d2be8
b K
8 [TpocTeie U CITOKHBIE BEIIECTBA 1 nomorexa [0

https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bu6mmoreka [IOK

) ATOMHO-MOJICKYIAPHOE yricie https://m.edsoo.ru/ffod2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BelecTB. XUMU4ecKas GopMyIa. bubnnoreka [IOK
BaneHTHOCTh aTOMOB XUMHYECKHX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOcHUTENbHAs aTOMHAs Macca.
11 OTtHocuTenbHAs MOJIEKYJIIpHAst bubmmorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 10JI1 XUMHUYECKOTr'O bu6nmoreka [IOK
3JIEMEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 Komnunuectro Bemectra. MoJib. bubmuorexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DOuU3nIeCKre U XUMHUYECKHUE bubmuorexa [JOK
SIBJICHUSI. X UMHUYECKasl peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yciI0BUs IPOTEKaAHUS bub6nuoreka LIOK
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHsI MAaCChI BEIIECTB. bubnmnoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSM bubmorexa TIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Knaccudukamms xuMmudeckmx
18 peaxuuii (CoequHEeHMs, pa3IoKeHus, Bubmuorexa LIOK
https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
19 M. B. JlIoMmoHOCOB — y4€HBIii- bubmmoreka [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHuuKIoneauct. O0o0IeHne U
CHCTEMATHU3ALINS 3HAHUI

https://m.edsoo.ru/ff0d40c4

KonTponbnas padora Nel o teme

Bu6mmoreka [IOK

20 «BeniecTBa 1 XMMUYECKUE PEAKLIVN https://m.edsoo.ru/ff0d4290
Boznyx — cmecs razos. Cocras
21 303;;an. Kucnoponx — snemMeHT u bubmorexa TIOK
https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
Ou3nyeckue 1 XUMHUIECKHe
99 CBOMCTBA KHCIIOPOJa (peaKkiuu bubmuorexa [JOK
okucienus, roperue). [Toustue 06 https://m.edsoo.ru/ff0d4614
OKCHJaX
CriocoOsI oNTyueHust KUCIOPoa B
23 nabopaTtopuu qupOMBIHIJIeHI:IOCTI/I. Bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoi 3ppekT XxuMuIecKon
24 peaxkuuu, MoHsATHE O bubnuoreka LIOK
TEPMOXMMHUYECKOM YPaBHEHUH, https://m.edsoo.ru/ff0d4790
9K30- M SHAOTEPMHUECKUX PEAKITHIX
TomnuBo (HedTh, YToib U METaH).
25 3anH3H€I§H€(£03IL§rxa, CIIOCOOBI gro bubmmorexa LIOK
https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHSI
[TpakTuueckas padora Ne 3 o Teme
26 «[lomy4yenne u cobnpanue Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3YyYEHHE €TO CBOMCTBY
97 Bomopon — anemeHT u npoctoe bu6numoreka [LIOK

BemecTBo. HaxoxaeHue B npuponc

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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dusznyeckue 1 XUMHYECKHE

but6mmoreka [IOK

28 i I
CROHCTBA BOAOPOAA. LIPHMEHICHIE https://m.edso0.ru/ff0d4ddo
BOZIOpOJIa

bu6mmoreka [IOK
29 I1 e
OIPITHE O RHCIOTAX H cox https://m.edsoo.ru/ff0d50d2

30 CriocoOsI TOTy4YeHHs BOJAOPOIA B bubnnorexa [OK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme

31 «ITonyuenne u cobupanue bubmorexa HOK

. P . https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3YUEHHUE €ro CBOUCTBY»

30 MousipHblii 00bEM ra3zoB. 3aKOH bubnumoreka LIOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus oo0néMa, KOJIU4ecTBa

33 BCIIECTBA ra3a I10 €ro U3BECTHOM bubmorexa HOK

. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MIIH O0BEMY
Brruncienus 00EMOB ra30B 110

34 ABHEHUIO PeaKI[MHM Ha OCHOBE bubmotexa [IOK
P "p B . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX OTHOIIIEHUH ra30B

35 dusnyeckre ¥ XUMUUICCKUE bu6mmoreka [IOK
CBOIICTBAa BOJBI https://m.edsoo.ru/ff0d587a

36 Cocras ocHoBanuii. [Tonsitue 06 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTenb.

37 Hacreimennsie 1 HEeHaChIIIEHHBIE bu6mmoreka [IOK

pacTtBopsl. MaccoBasi 10J1s1 BELLECTBA
B pacTBOpe

https://m.edsoo.ru/ff0d5b40
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[TpakTrueckas padora Ne 5 mo teme
«IIpuroroBiieHHE PACTBOPOB C

Bu6mmoreka [JOK

38
onpeaeIEHHON MacCOBOM oI https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY

39 Kontponbras padota N2 o teme bubnnoreka [IOK
«Kucnopoa. Bonopox. Bona» https://m.edsoo.ru/ff0d6342

40 Oxcuel: cocTaB, KIaccupUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue €CKHE CBOMCTBA

M| cromm, ocsomn b morera LIOK

’ https://m.edsoo.ru/ff0d664e

aM(pOTEpPHBIX OKCHJIOB

42 OcHoBaHus: COCTaB, bu6nunoreka [IOK
knaccuduKalus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue u XUMHYECKUE CBOMCTBA bubnuoreka LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: coctas, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
ITonyyenue U XUMUYECKUE CBOMCTBA bubnnorexa [HOK

45
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIaTypa,

46 cnocoébrl)nz((m )eHI/I}I XI/IMI/I‘ley(I:)KI/Ie bubnmorexa LIOK

N yi ’ https://m.edso0.ru/00ad9474

CBOMCTBa
[IpakTuueckast padorta Ne 6.

47 PemreHne skcriepUMEHTAIBHBIX bubnnorexa [HOK

3aaa4 I10 TEMEC «OCHOBHBIE KJIaCCHI
HCOPTraHNYCCKUX COCIMHEHMIN»

https://m.edsoo.ru/00ad9b7c
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I'enetnueckas cBsI3b MCXIY

but6mmoreka [IOK

48 KJIaCcCaMHU HEOPTaHUIECKUX
. p https://m.edsoo.ru/00ad9a50
COEIMHEHUI
49 O06001IeHre U cucTeMaTH3AIs bubnnoreka [IOK
3HAaHUH https://m.edsoo.ru/00ad9ch2
KonTponsHas padota Ne3 o teme
50 "OCHEBHLIe KJ'IpaCCBI bubmorexa OK
. https.//m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHCHHI
IlepBble MONBITKH KiIaCCU(BUKAIINT
51 XI/II\I/)II/IIIGCKI/IX 3JIEMEHTOB §OHHfHe 0 bubmmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHbIX 3JIEMEHTOB
[Tepunoanueckuii 3aKOH U
59 [lepuoauueckas cucrema bubnuoreka [IOK
XAMHUYECKHX d1emMeHToB /I, W. https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuonpl, rpymmoel, HOATPYHIIGI bubmiorexa LOK
PHOJIBL, TPYTUIBL, TIOATPYT https://m.edsoo.ru/00ada52c
54 Ctpoenue aromoB. CocTaB aTOMHBIX bubnmnoreka [IOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue >1eKTPOHHBIX 000JI0YeK
. bubmuorexa [JOK
55 aToMOB 3JiIeMeHTOB [lepuoauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 110 €T0 MOJOKEHUIO B bubnnorexa [HOK

[Tepnonnueckoii cucreme /1. U.
Menpeneesa

https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

3nauenue [leprnoanyeckoro 3akoHa
JUTSI pa3BUTHS HAYKU U PAKTHKH. [

Bu6mmoreka [JOK

57
N. Mennenees — yd€HbIH, egaror https://m.edsoo.ru/00ada96e
Y TpaXXTaHUH
58 DNEeKTPOOTPULIATETLHOCTH AaTOMOB bubnnoreka [IOK
XHMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMHu4uecKkas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 nOJIApHAs XUMHUYECKast bubnuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenossipHas bubnumoreka LIOK
XHUMHYECKasl CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 C
TEHEHb ORueIemt https://m.edsoo.ru/00adae28
63 OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIC bubmnorexa LIOK
peakuuu https.//m.edso0.ru/00adb076
64 OKMCIIUTEITN U BOCCTAHOBUTEIIN bubmotexa [IOK
https://m.eds00.ru/00adb076
KonTponbnas padora Ne4 o teme
65 «Ctpoenune aroMa. XMMHAYECKAs brbmmorexa [OK
p ) https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepHblil ypok. O6001eHNE U bubnnorexa [HOK
cUCTEMaTH3aInsI 3HAaHUH https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O6001meHue 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
68 PesepBHEIit ypok. O600IIICHNE T bubmmoreka [JOK
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CHUCTCMAaTHU3alusia 3HAHUH

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB 10
[TPOI'PAMME

68
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9 KUIIACC

Koun4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nuppoBbIe
Tema ypoka Kontpoabubie | IlpakTnueckue p
n/n Bcero u3ydyeHHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchbl
[lepuoauueckuii 3aK0H.

1 [Tepnoguueckas cucrema 1 bubnnoreka [IOK
XUMHYECKUX 3JieMeHTOB [[. W. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMUYECKHX DJICMCHTOB 1 bubmmorexa [IOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Kitaccudukanus 1 HOMEHKIATypa 1 bubnnoreka [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl xuMudeckoi CBSI31 M THITHI 1 bubnuoreka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabota Nel mo teme

5 «IToBTOpEHUE U yriyOIeHue 1 1
3HAaHHUI OCHOBHBIX Pa3/IeNIOB Kypca
8 kimacca»

Knaccndukamms XuMHIeCKIX

6 eaK ngl) 10 Pa3INYHBIM 1 bubmorexa HOK
peaxl p https://m.edsoo.ru/00adbch0
MpU3HAKaM
[TonsiTHE O CKOPOCTH XMMHUYECKOMN

bubnunoreka [IOK
7 peakuuu. [ToHsITHE O TOMOT€HHBIX 1

U TCTCPOTCHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adbe9a

ITousTHE 0O XUMHYESCKOM
PaBHOBCCHUHU. q)aKTOpBI, BIIMAOIIUC

bub6mmoteka [IOK

8 a CKOpocC €CKOH peak
i POCTE XHMHH 1 peakta https://m.edsoo.ru/00adc28c
U MOJ0KEHNE XUMHUUYECKOTO
paBHOBECHS
9 OKUCIHUTENBHO- bubmuoreka [JOK
BOCCTAHOBUTEJIbHbBIC PEAKIIMHI https://m.edsoo.ru/00adcade
Teopust IEKTPOIUTHUECKON
10 nccoruanuu. CHIbHBIE U C1a0bIe bubnnorexa [IOK
A AL, https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 Hounrie ypaBHEeHUS peaknuii buGnnorexa LIOK
M p https://m.edsoo.ru/00add448
XHUMHUUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHMI B CBETE bubnuorexa [JOK
npeCcTaBIeHUN 00 https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON TUCCOIHAIINN
XHUMHUYECKHe CBOICTBA COJIei B
13 CBeTe IIPEeACTaBICHUI 00 bubnnorexa [IOK
ped o https://m.edsoo.ru/00add8b?2
AIEKTPOIUTUUECKON TUCCOIHAIINN
14 ITousiTHEe 0 TUOPOIU3E CONEN bubnnorexa [IOK
p https://m.edsoo.ru/00add9d4
15 O00011eHNE U CUCTEMATHU3AIINA bu6nmmotexka [IOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pernrenue skcepruMeEeHTAIBHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1auy
17 KonTtponsHas padota Ne2 o teme bubmuorexa [LIOK
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«DNEKTPOIUTUYECKAS
aucconuanna. XuMHUECKUE
pEaKkIru B paCTBOpax»

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

OO61mas xapakTepucTHKa

18 rajloreHoB. XMMHYCCKUE CBOMCTBA bubmmorexa [IOK
' https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
XinopoBogopoa. CoJisiHast KUCIIOTAa,
19 XHMUYECKHE CBOMCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00ade104
MOJTy4eHUE, MPUMCHEHHE
[TpakTuueckast padota Ne 2 o
20 teMe «lloydeHue cosHon bubmorexa HOK
i N . https://m.edsoo.ru/00ade348
KHCIIOTHI, U3YYCHUE €€ CBOMCTBY
BrrunciieHus 1o ypaBHEHHSIM
21 XAMHYECKHUX ealzl pI/II71 €CJIU OJIUH bubmmorexa [IOK
PEAKLIH, A https://m.edsoo.ru/00ade488
W3 pearcHTOB JIaH B H30BITKE
99 OO0m1as xapakTepUCTHKA bubnnoreka [IOK
aneMeHToB VIA-Tpynmsl https://m.edsoo.ru/00ade64a
AmnnoTtponHbsie MOAUGUKAIIUN
93 cepbl. Haxoxnenue cepsol u eé€ bubmuoreka [JOK
COCIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBo10poJ1, CTPOCHHUE,
24 @Hznqecxie u xmsmqecxne bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl ceprl. CepHast KMCIIOTA,
ARLCEP P bubmuorexa [JOK
25 ¢du3nueckrue 1 XUMHUYECKHE

CBOMCTBA, IPUMEHEHHNE

https://m.edsoo.ru/00adea28
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Xumudaeckue pe€aknuuu, JCKamunue B
OCHOBE€ IIPOMBIIIJICHHOT'O crnocoba
MOJIYYCHHA CGpHOfI KHCJIOTHI.

bu6mmoreka [IOK

26 XHUMHUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpYKaroIlEe cpebl
COCIMHEHUSIMU CEPBI
97 Brruncnenre MaccoBoit 101u bubnuorexa [IOK
BBIXOJa MPOIYKTA PEAKIIHHI https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuKa
351eMeHTOB VA-rpynimsl. A30T,
28 pacnpocTpaHeHue B IPUPOJIE, bubmiorexa LIOK
https://m.edsoo.ru/00adeea6
bu3nUecKue 1 XUMHUIECKIE
CBOMCTBa
AMMHak, ero (Gpu3nIECKUC U
29 XUMHYECKHE C(i)OfICTBa, MOJTyYeHHE bubmmorexa [OK
https://m.edso0.ru/00adf004
U TIpUMEHEHUE
[TpakTudeckas padbora Ne 3 mo
30 TepMe «Honyqe}ile aMMHaKa bubmmorexa [OK
. ’ https://m.edsoo.ru/00adf180
M3Y4YEHUE €r0 CBOMCTBY»
31 A3O0THas KHCIIOTa, e€ Ppusnyeckue bubnnoreka [IOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJIEN
aMMOHHUS B KQ4E€CTBE
39 MUHEPATBHBIX yI00pEeHHUII. bubmuotexa [LIOK

XUMHYECKOE 3arpsi3HEHUE
OKpPY’KaloIlel cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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®docdop. Okcua pochopa (V) u
dbocdopHas kucioTa, GU3HIECKUE

bubnuorexa [IOK

33 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4YeHHe
Hcnonb3oBanue ¢pocdaToB B
34 KaueCTBE MUHEPAIbHBIX bubnnoreka [IOK
yno0peHuil. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
Yraepona, pacopocTpaHeHHE B
35 HpHpI())I{e, 2)1/131/1131601(1::/16 u bubmiorexa LIOK
8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcupsl yriepoaa, ux Gpuandeckue
Y XMMHYECKHE CBOMCTBA.
36 DKojorudyeckue npooIemsl, bubmmorexa LIOK
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTIIepoa
(V)
n bubnuoreka [JOK
37 ¥TOMbHA KHCTOTA 1 €€ comt https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o
38 teme "[lonydeHue yriekuciaoro bubmuoteka [LIOK
ra3za. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MoH"
[TepBoHauaNBbHBIE TOHATHS 00
39 OpPraHUYECKHX BEIIECTBAX KaK O bubamorexa [TOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriiepoaa
40 Kpemnuii u ero coequHeHus buGnnorexa [IOK

https://m.edsoo.ru/00ae080a
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[TpakTuueckas padota Ne 5.
Pemenue sxciepuMeHTalIbHbBIX

bubnuorexa [IOK

4 3a7a4 no reme «BaxxHenmue https://m.edso0.ru/00ae0bf2
HEMETAJUIbl U UX COCAMHEHUS
Kontposbnas padota Ne3 o teme

42 «Baxuenmme HeMeTauIbl U UX bubmiorexa LIOK

https://m.edsoo.ru/00ae0e18
COCIMHEHUS
OO61mas xapakTepuCTHKa
XUMHUYECKHUX JIIEMEHTOB —

43 METauI0B. MeTaiinueckas CBsI3b U bubnuorexa [JOK
MEeTaJJInYecKasi KpUCTaIM4ecKast https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METaJIJIOB
XYMUYECKUE CBOWCTBA METAILIIOB.

44 DNEKTPOXUMHUUECKUH psif bubmmorexa LIOK

. https://m.edso0.ru/00ae1156
HaANPSDKEHUH METaJlIoB
O611me cnocoObl MOTyYEHHS
MetauioB. CrutaBel. Berancnenus
45 [0 YPaBHEHUSAM XUMHYECKHUX bubmmorexa LIOK
o https://m.edsoo.ru/00ae1156
peaKIuii, €Clii OJIUH U3 PEareHTOB
COJICPXKUT PUMECH
46 [TonsiTHE O KOPPO3UU METAILIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bubnunorexka [IOK
a1 [lenomrsie MeTanet https://m.edsoo.ru/00ae14b2
48 OKcuapl ¥ THAPOKCHIBI HATPUS U bubnmnorexa [IOK

KaJIusa

https://m.edsoo.ru/00ael14b2



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3EMENBHBIE METAIIIBI — bubanoreka [IOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
50 BaxkHeiiime coeqMHEHUS KaabIUs bubmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHNEe B CUCTEMaTU3 AL
3HaHUH
59 JKEcTKOoCTh BOMBI M CIIOCOORI €€ bubnnorexa [JOK
YCTpaHEHUS https://m.edso0.ru/00ae1886
IIpakTuueckas padora Ne 6 1o
53 TepMe "}KéCTKoclzb BOJIBI I METO/IbI bubnnorexa [IOK
.. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa [JOK
>4 AJromHHif https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOWCTBa OKCHIA U bubnuorexa [LIOK
TUIAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6nmmotexka [IOK
% Keneso https://m.edsoo.ru/00ae1d86
57 OKcuabl, TUIAPOKCHIBI U COTTH bubnnoreka [IOK
xenesa (I1) u sxenesa (11I) https://m.edsoo.ru/00ae35e6
58 O00011eHNE U CUCTEMATHU3 AL
3HAHUH
[TpakTryeckas padora Ne 7.
59 Pemenne sxcnepuMeHTaNbHbBIX bubmuorexa [LIOK
3aj1a4 1o teme «BaxkHelme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTMHCHUS
60 Boruncnenus no ypaBHeHUsAM bu6muoreka [LIOK
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XUMHYECKUX PEaKIHi, eclid OJ1H
U3 PEareHTOB JaH B U30BITKE WM
COJIEPXKUT IIpUMecH. Beruncienus
MAacCOBOM /1011 BbIX0/1a MPOAYKTa
peakuuu

https://m.edsoo.ru/00ae1750

O000111eHNE U cCUCTEMATHU3ALA

61 . 1
3HaHUI
Kontponbnas pabota Ned o teme
62 «Baxueime MeTauibl 1 UX 1
COCIMHEHUS
63 BemectBa 1 MaTepuainsl B 1 bubnnorexa [JOK
MOBCEIHEBHOM )KM3HH YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHHE 1 bubnuorexa LIOK
OKPYKaroIlEe cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B periennu 1 bubnuorexa LIOK
9KOJIOTHYECKHX MPodsieM https://m.edsoo.ru/00ae4270
66 PesepsHblil ypok. O606111€HNE U 1 bubnuoreka [LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepsHblil ypok. O60611€HNE U 1 bubnuoreka [LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepsHblil ypok. O606111€HNE U 1 bubmuoteka [LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB 10 68
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA

» Xumusi, 8 xknacc/ 'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Xumusi, 8 knacce/ Pymsuruc I'.E., ®enpaman @.I°., AkiimorepHoe 00111ecTBO
«M3natenbctBo «IIpocBerieHney

» Xumus, 9 xnace/ 'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumus, 9 knacce/ Pymsuruc I'.E., ®enpaman @.I°., AkiimorepHoe 0011eCTBO

«3narenbctBO «IIpocBenienney

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET
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