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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHON paboueil MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATENILHON JEATEIbHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIY)XUT OCHOBOW [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTepPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTpatOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIICCTB B MPHUPOJE, O IMYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111el U (PYHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K PUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUHU OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUU
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J[. I. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKOW JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEACTABICHNS] O XMMHYECKOM COCTABIISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJlaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX Aol Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydyeHUM XUMHM TNPOUCXOAUT (QOpMHUPOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amava y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuid, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYCHHE MPUOOPESTU TaKUE 1IN, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY TPUHATHIO PELICHUMH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM >KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSTEIbHON MMO3HABATEIBHON JEATEIbHOCTH, HAYYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBHi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBSICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOIEr0o MHpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYECHHBIE MPH H3yYCHUH
XMUMHMH, TPUMEHATh HUX IMpPHU PEIIEHUU NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIESITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOIIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEAECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uUis U HAMpaBIEHHOCTH NajbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUS XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSHUE
BelecTB. [loHsAiTHE 0 MeToax MO3HaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudgeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemlecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUHN.

DuU3NYECKUE U XUMUUYECKHUE SBICHUS. XUMHUECKasd peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/A0M, MpaBUiaMu pabOTHI B JT1AOOpATOPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOPEHHE CBEUHU, MPOKATHBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUe TUIPOKCHUIA
menu (I1) npu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PuIbTpoOBaHUE,
BbITIApUBaHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHWE  pEe3yJbTaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTaBuTe M HCOPraHUYECKHUX BELIECTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BelecTBo. HaxokneHuwe kuciopoga B MpUpoAe, (pU3MYecKne M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TernnoBoit 3¢(deKT XUMHUECKONW peakinud, TePMOXMMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojdb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOT0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

MonsipHbiii 00bEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

duznueckue CBOMCTBa BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpPOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuapl. Knaccuduxanms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuii. PU3NYECKHE W XMUMHUYECKHE CBOWMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucior. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyecKkas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECICHUE CONEPKaHUS KUCIOpOAa B BO3AYyX€E, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YyUYCHHE CBOWMCTB KHUCIOpOJa, HaOIOACHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmo)kapa), O3HAKOMJICHHE C O0Opa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBre Bojopoaa ¢ okcugoM meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOACHCTBUE BOAbI C METAJIAMHU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOUYEH,
u3ydeHue B3aumozeiictBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIIOTHI,
KHCJIOT C METajulaMHi, pEeaklUWil HEUTpa3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IETOYHO3EMENbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIUHHONEpuUoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3nmemMeHToB JI. . MenneneeBa. [lepuoasl
u rpynnbl. Ou3ndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3oTomnel. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJhuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYyNIIaM U MEPUOJIAM.

3nauenue [leproanueckoro 3akona u [leprnoanveckoil CuCTEMbI XUMHYECKHUX
AJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAsT W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 31€EMEHTOB. MIOHHAs CBA3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKUCIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmnuie ceasu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILECTBIISIETCS YEPEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccu(duKaus, TMepUOJUIHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHULIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUN B COOTBETCTBUU C TIOJIOKEHHEM 3JIEeMEHTOB B llepmoanueckoit
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuys XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKAM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTaln3aTopa). DK30- U IHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOT€HHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xXumMruyeckoM paBHoBecuu. DakTOpBHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEILHON  pEeaKIuHu. CocraByieHue ypaBHEHUM



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalI€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MPEACTaBICHUN 00 dJIEKTPOJIUTUYECKON
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [[oHSATHE O THapONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa M anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IpOllECCa JTUCCOIMAIMU KHUCIOT, MIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUS  peakuui  HOHHOrOo  oOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasfioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTasnibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJIo4aMu). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHeWIlHne XJIOpUIbl U HX
HAXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue cBoicTBa cepbl. CepoBOmOPO, CTpoeHHUE, (PU3MUYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas xwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W Cchenupuieckue). XHUMHUYECKHE pPEaKIluu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJIYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha



cyiabdaT-uoH. Haxoxaenue ceppl u €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHHUS.

OO6mast xapaktepuctuka 37JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkrue 1 XMMHUYECKHUE CBOMCTBA, OMyyeHHe U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3HYECKUE U XHUMHYECKUE
CBOMcTBa (0OIME Kak TMpEJACTaBUTENS KJlacca KHUCIOT U cHenupUuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEPAIbHBIX
yI00peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoJMOEMOB). Docdop,
aoTpornubelie Moaupukanmuu ¢Gocdopa, u3NUECKHEe M XMUMHUECKHE CBOWCTBA.
Oxcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKUCIEHUSA.  YIJIEpOJd,  aJUIOTPOIIHBIE
Moau(pUKalMM, PpacIpoOCTpaHEHWEe B MNpUpoAe, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHE MpPOOJIEMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rinoGanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHUYECKHUE CBOMCTBA,
noJlydueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOAOPOAOB (yroib, HNPUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )XKMpax, OeKax, yriieBojax — U ux
poJiMi B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCIMHEHU.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHuss B mnpupozge. OOmue mnpeacTtaBieHus o0
okcunie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeilne cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHMUS
CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPHUAITIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHHUE XHMHYECKHX CBOMCTB
pa30aBIEHHON CEPHOM KUCIIOTHI, MPOBEJECHNE KaUeCTBEHHOW peaKIMu Ha cyJbdar-
WOH W HAOJIOJIeHHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX COeOTUHEHUH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (HochOpHBIX yAOOpEeHUH, MOoIyUYeHuE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYECHHE MPU3HAKOB
WX IPOTEKAHHUSI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOW TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxkeHus B llepmomgmyeckor cucrteMe xumuueckux daeMmeHToB J[. W.
MenpeneeBa u ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKHUH  pAl
HamnpspKeHU MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTauioB. OO0mme
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUUYECKHX
sanemeHntoB JI. MI. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUABI HaTpus W Kanusa. l[IpuMeHeHne 1EenoYHbIX METANIOB M UX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIBI MarHMid MW KalbLMA: IIOJIOXKCHHE B
[Tepuomuueckont cucreMe xumMudeckux aneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelue coequHeHUs KaiblUsi (OKCHJ, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckoi cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. dPusnueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3NYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHME  BHUJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KUIbLHS, aJFOMUHUS, [IUHKA, KEJe3a
(I1) u xenesza (III), mequ (1), HaOrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HATpusi, KaJlus U Kajiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIIBHBIX 3a71a4d M0 TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMMHUS M OKpPY:KaoUas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJI30BaHUE BEILECTB M XMMHUYECKUX peakiuil B ObiTy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromied cpeabl (MpeaeiabHas TO0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmoie ceaszu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIMXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAyUYHbIE MOHSATHUS: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IINTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHHEpanbl, TOPHBIE MOPOAbI,
MI0JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJ€ OOyYeHHs XUMUU B €IUHCTBE y4eOHOH H
BOCIHUTATEIbHON EATEIHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, MPHUHSATHIMU B
o0IecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COITMATN3AIINN 00yUaIOIIUXCSl.

JIMYHOCTHBIE ~ pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJACTBOBATbCS ~CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHEHTalud U
paciMpeHue ombITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHSI K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY
U HaydYHOMY HAaclIe[IUI0, MOHMMAHUS 3HAYCHHMS] XMMHUYECKOW HAyKd B KHU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIANIETh JOCTOBEpPHOUM WH(pOpMAIME o
NEPEIOBBIX JOCTHKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMHUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa M OOIIECTBA;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:



MPEACTABICHUSI O COLMAIbHBIX HOPMax M MpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEOBATEIbCKOW, TBOPYECKOM M Jpyrux  BUAAX
JeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOWM NEATENbHOCTH MpHU
BBINIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUN YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4YEOHOU [MESITEIBbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJECHUE W TMIOCTYNKH CBOUX TOBApUILEH C MO3UIHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakilvi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTaBIISIOIIUE
OCHOBY I IOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIC MOTHBBI, HAlPABJICHHBIC HA TOJIyYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBACHEHHUS HAOJI0Ia€MbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATENbCKON KYJIbTYphI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4YeOHBIMU TEKCTaMM, CIPABOYHOMN
JUTEPATypOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBAaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYEeHHMIO M TIO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO, YCTAHOBKHM Ha 370POBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBbIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

5) Tpya0BOIro BOCIUTAHUS:

WHTEpEC K MPaKTHUYECKOMY U3y4YeHHUI0 TTpodeccrii 1 Tpyaa pa3audHoro poja,
YBOKEHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOD
WHUBUyaJIbHON TPAGKTOPUU MPOJOHKEHUS 00pa30oBaHUs ¢ YUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpoheCCUOHATBFHON AESTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQecCHOHATBLHOM Cpejie;



6) PK0JIOrHYeCcKOro BOCIIUTAHHS

HKOJIOTUYECKH LEJIECO00Pa3HOE OTHOIIEHHE K NPHUPOJAE KaK HCTOYHHUKY
KU3HHU Ha 3emile, OCHOBE €€ CYIIECTBOBAaHUS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMYy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOICHHUS
IpaBuJI OE30MACHOTO MOBEICHUS MPU PadOTe ¢ BEIIECTBAMH, a TAKKE B CUTYyaIHsIX,
YTPOXKAOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKaIOIIeH MPUPOTHON CPEIoH, AJi TOBBILICHUS
YPOBHSI ~ 9KOJIOTUYECKOW  KyJIbTYpPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
IKOJIOTUYECKUX TPOOJIeM M MyTed HMX pEHIeHHUs MOCPEACTBOM METOJO0B XHMMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOMN U COIMAJIbHON MTPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAYMMbBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHBIE TOHATUS (3aKOH, TEOpHs,
IPUHIUI, TUIIOTE3a, (DAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM
HAay4YHOW KapTHUHE MHUpa, U YHUBEpCAIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PEryJIATHBHBIE), KOTOpbIE 0OECIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIBbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh WX XapaKTepHbIE
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU TOHSTHSIMH), UCIIOJIB30BATh
MOHATHUS JIJIs1 OOBACHEHUS OT/EIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Y4YEHWS,
CTPOUTH JIOTUYECKHUE pACCYXACHUS (MHIAYKTUBHBIC, JICIYKTUBHBIC, 10 aHAJIOTHN),
JIeTIaTh BBIBOJIBI U 3aKIIOYCHHS;

YyMEHHUE TMPUMEHATh B TIpolecce TMO3HAHMS TOHATUS (TIPEAMETHBIE W
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMHUH MOJICIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DdJEMEHTa), XuMHuueckas ¢opMmyna W ypaBHEHHUE
XUMUYECKON PEAKIIUU — MPU PEIICHUN Y4eOHO-TI03HABATENBHBIX 337a4, ¢ YIETOM
ATUX MOJIECIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC



MIPU3HAKN W3Yy4aeMbIX O0BEKTOB — XUMHUYECKHUX BEIICCTB U XMMHUYECKUX PEAKIIUM,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBSI3U U
POTUBOPEUHS B U3yYaEMbIX MPOIIECCAX U SABICHUSX.

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUSA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCHl B Kaue€CTBE WHCTPYMEHTA
MO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJs1 (OPMHUPOBAHUS TUIIOTE3BI IIO
IPOBEPKE MPAaBUILHOCTU BBICKA3BIBAEMBIX CYXKICHUI;

NpUOOpETEeHNE OMbITa MO IUIAHUPOBAHUIO, OpPraHU3AIMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HabioJaTh 3a XOJOM Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECIOBAHMS, COCTABIATh OTUET
0 MPOJIETTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, aHAIU3UPOBATH U HWHTEPHPETUPOBATH HH(MOpPMAIUIO
pa3IMYHBIX BUIOB U (DOPM MpEACTaBICHUS, MOTYIaeMyIO0 U3 Pa3HBIX UCTOUYHUKOB
(Hay4qHO-TIONyJISIpHAsl ~JUTepaTypa XHUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATH MPOTHUBOPEUMBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TPUMEHSATh pPa3uyHble METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU W COOTBETCTBYIONIMX JAHHBIX, HEOOXOIUMBIX JIs BBITOJTHEHHS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITAa B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHUS PA3JIMUHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATh pEIIaeMble 3aadydl HECIOXHBIMA CXEMaMH, JIuarpaMMaMu,
apyrumu popmamu rpaduKi U KX KOMOMHALMSAMY;

YMEHHME HCIIOJIb30BaTh MW aHAJIW3UpOBaTh B IIpoliecce Y4YeOHOH W
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,
CEeNIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYKAIOMICH MPHUPOIHOM
CpEIIBl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUSI 3a/laBaTh BOMPOCHI (B XO0JA€ jauajora W (WIM) AUCKYCCHH) II0
CyLIeCTBY  OOCyXJaeMoil  TeMbl, (OpPMYIUPOBAaTH CBOU  IPEIJIOKECHHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4H;

YMEHHsI ~ TPEJCTaBIATH  TMOJYYCHHBIE  pe3yabTaThl  MMO3HABATEIHHOMN
NEATETbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh IPE3EHTAIUIO
PE3YJIBTATOB BBITIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);



yMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENIbHOM M MCCJEAOBATEIbCKOW  JIESITEIBHOCTH  MPU  PEIICHUH
BO3HHMKAIOIIMX NpOOJIEM Ha OCHOBE Y4Y€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuui (o0cykaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OINpEeAeICeHHEe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U ApyTHE).

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS:

YMEHUE CaMOCTOSITENIbHO OMPENEsaTh UENH JEATebHOCTH, MIaHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATENbHBIX 33Jlad, CaMOCTOSATEIBHO COCTAaBJISITh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBHM TIPA BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMIX,
OLICHUBATh COOTBETCTBHUE IOJIYYCHHOTO pE3yJbTaTa 3asBICHHON LW, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE/1JIaraéMble B YCIOBUU 3aJaHUM.

IMMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
coJlep>KaHMs, YCTAHOBJIEHHOTO JIaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMKCS Hay4YHbIE 3HAHUS, YMEHUS M CIOCOOBI
JneucTBul, crnenuduueckue g TpeAMETHONM o0nactu  «XUMHS», BUBI
JNEATCIBHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity oOyuenus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX TOHSTHI: aToOM, MOJIEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J10JIsl XUMUUYECKOTO JIEMEHTa B COSAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHYECKasi peaKkuus, KiacCUuPUKaMs peakiuil: peakiuu
COCIIMHEHUS, PEaKIUU PAa3JIOKEHUs, PEaKIMd 3aMEIICHUs, peaKluu
oOMeHa, IK30- ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEII0BON 2((EKT peakiin,
SAIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aTOMHas OpOWTalb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJspHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBS3b, MOH, KATHOH, aHMOH, PACTBOP, MAccoBas J0JiI BEIIEeCTBa
(IpolLieHTHAs! KOHIIEHTPAIUs) B PACTBOPE;

e WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TIOHITHH U
MPUMEHSTH ATH MOHATHSI IPY OTTMCAHUH BEIICCTB U MX MPEBPAICHHH;



WCIIOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

OTIPEIENISITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
CTENIEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAWMHEHUN 10
dbopmynam, BHJ XUMHUYECKOH CBs3M (KOBAJIGHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

packpsiBath cMbIica Ilepuommyeckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HMX MojoxkeHus B [lepuogmyeckoid cucreme,
3aKOHOB COXPAHEHHUsSI MacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTaipo;

ONKCHIBATh M XapakTepu3oBaTh TaOmuunyio ¢dopmy [lepuoanueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iaudaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», Maneie U
OOJIbIIIME TIEPUOJIbI, COOTHOCUTh OO0O3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmune «llepuoauueckass cucteMa Xumudeckux osnemeHToB [ U.
MenzeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia siapa, o0lee Yucio dIEKTPOHOB
U pacrpeesieHUue UX Mo JEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKHE BEIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIINH
BEII[ECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAsi OMMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOIO
COCTaBa, BO3MOXKHOCTH IIPOTEKAaHUS XHUMHUYECKUX IPEBpPALICHUN B
Pa3IMYHBIX YCIIOBUSX;

BBIUUCIISITh  OTHOCUTEIBHYIO MOJICKYJISIDHYIO M MOJIIPHYK)  MaccChbl
BEIIIECTB, MAaCCOBYIO JIOJIIO XUMHUYECKOTO »JJeMeHTa 1o dopmylie
COEMHEHUS, MACCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, ITPOBOINUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOU PEAKIINH;

MPUMEHATh OCHOBHBIE OIEPAIMU MBICIUTEIBHON ACATEILHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTH3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBS3€UM — JUISI M3YyYEHUsT CBOWCTB
BEIIECTB W XUMHYECKMX PEaKUWi, €CTECTBEHHO-HAYYHbICE METO/IbI
MO3HAHUA — HAONIOJCHUE, W3MEpPEHUEe, MOJICIHUPOBAHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN);



CIeOBaTh  NpaBWJIaM  TOJIB30BAHUSA  XHUMHYECKOM  TOCYI0M U
7a00paToOpHBIM  O0OpYJOBAaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BeENIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C MOMOIIbIO MHIAUKATOPOB
(;makMmyc, dheHondTarenH, METUIOPAHXK U JPYTHe).

K xonIy oOydenus B 9 kiacce npeMEeTHbIE PE3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

PacCKpbhIBATh CMBICII OCHOBHBIX XUMHYECKHX TMOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, AHHUOH, IIPOCTOE BEILIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCIICHUSI, XUMUYECKasi peaKiysi, XUMUYEeCcKasi CBs3b, TEIUIOBOM 3(P(DEKT
peakuud, MOJb, MOJSIpPHBIA  O0BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHYECKOE€ paBHOBecHe, oOOpaTUMble W
HEeoOpaTUMBbIE pEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOM pEaKUHH, NPEAEIbHO JOIYyCTUMAas
koHueHtpanus [IJIK Bemectna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHATHU U
MIPUMEHATH T MOHSITHUS MPHU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJCHHS (HOpPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCIVHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIECKHOCTh BEIIECTB K
OnpenenéHHOMY KJIacCy CO€IMHEHUW 1o (opmyiaM, BHUA XHUMHUYECKON
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMUecKasi) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsii MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeasl B
BOJIHBIX PAaCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTUMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBaTh cMbIci Ilepuomnueckoro 3akoHa J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUChIBATH W XapaKTePU30BaTh
tabnmmunyto Gopmy Ileproandeckoil cUCTEMbl XMUMHYECKHX 3JIE€MEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas



noarpynma (b-rpynma)», maneie u OonbIME€ TMEPUOABI, COOTHOCHUTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECCKON TalmuIEe, ¢
YUCJIIOBBIMA  XAapPaKTEPUCTUKAMU  CTPOCHHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsia  sjapa, oOIIee 4YUCIO DJIEKTPOHOB H
pacmpesiefieHie HUX IO DJJIEKTPOHHBIM  CJIOSM), OOBSCHATH OOLIUe
3aKOHOMEPHOCTH B M3MCHCHHH CBOWCTB JJIEMEHTOB M MX COCIUHCHHH B
npeaenax MaJbIX IMePUOIOB U TJIABHBIX MOJATPYII C YIETOM CTPOCHHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, IO U3MEHEHUIO CTEMEeHEH OKHCIICHUS
XHMHYECKUX DJICMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) 0OIIME W crenudUueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX UM CJOXHBIX BEIIECTB, TMOJTBEpPXKAasi OINKUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTAaBJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON JIUCCOIUAIIANA  KHUCIIOT,
HIEJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIE YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3HM MEK/Ty BEIIECTBAMH PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHHSI DJIEKTPOHHOTO OajaHCa 3THX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPAlIEHUN B Pa3TUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJISIPHYIO W MOJISIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyrie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7a00paTOpHBIM  O0OpYyJIOBaHUEM, a TakKe TMpaBWa OOpaIlEHUS C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJMYYEHUI0O U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAMOIINEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapOonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;



IPUMEHSTH OCHOBHBIE OIEPAIIMH MBICIUTEIIEHOMN JCSITeILHOCTH — aHAIH3
U CHHTE3, CpaBHCHHE, OOOOIICHHWE, CHCTEMAaTHU3aINi0, BBISIBICHHUC
MPUYUHHO-CJICICTBEHHBIX CBS3CH — I WU3YYCHHS CBOWCTB BEIICCTB H
XUMHUYCCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABI IIO3HAHUSA —
HaAOJFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPHUMEHT (peaabHbId U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosau4yecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM POBbLIE)
KoHnTpoabHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaKHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 ’ bubmuorexa [JOK

) MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BemectBa 1 xuMudeckue 15 | bubnnoreka IIOK

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

Wroro no pazneny 20

Pa3nes 2. Baskneiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka [HOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopon. ITonsitue o kucinorax 2 | bu6nuoreka [IOK

’ M COJIIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 | | but6mmoreka [IOK

’ OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1acChl 1 | 1 bubnuotexa [JOK

) HEOPraHUYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Paszgea 3. [lepuoagnueckuii 3axon u [lepuoguveckas cucrema xumuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHT



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

Ilepronnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bu6nuoreka [IOK
' XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMHYecKas CBS3b.
3.2 OKHCIIUTENBHO- 8 2 bubmorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bubnnoreka IIOK
nu 15
TOTO TI0 paspeiy https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63 5 5
I[TPOI'PAMME
9 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrtpoubnbsie IIpakTnuyeckme (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO 1 XMMU4ecKHe peaKuu
11 [ToBTOpEeHue U yriydieHne 3HaHu| 5 1 bubmuoreka [JOK
' OCHOBHBIX pa3JelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmorexa [JOK
’ peakuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS JUCCOIUALIHS. 2 | | bubnuotexa [JOK

XUMHUYECKUE PEAKIIUU B PACTBOPAX

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Hroro no pazneny

Pa3gen 2. HeMeTaJJILI M UX CO€IHHEHUS

17

OO01mas XxapakTepUCTHKA XUMUIECKUX

bubnunoreka LIOK

2.1 4
anemeHToB VIIA-rpynmel. ["agorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUIECKUX
2.2 sneMmeHToB VIA-rpymmel. Cepa u eé 6 bubmorexa HOK
’ PYHIBEL L-€p https://m.edsoo.ru/7f41a636
COCIMHCHUS
OO0m1as XxapakKTepuCcTUKa XUMHYCCKUX
2.3 anemMeHToB VA-rpynnsl. A3ot, hpochop u ux 7 bubmorexa HOK
) Py ' ’ p https://m.edsoo.ru/7f41a636
COCIMHCHUS
OO0mas XxapaKTepUCTUKA XUMUYECKUX
2.4 3ne§eHTO§ IVAl—jr Ibl. YTJIepoa 1 8 bubmorexa HOK
) . PYHIBL pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazgeny 25
Pa3nen 3. MeTa/jibl M MX COeAMHEHUS
bubmmoteka IIOK
1 I 4
3 Obmme cBOHCTS METAIIOR https://m.edsoo.ru/7f41a636
bu6mmoteka IIOK
2 B i 1
3 AXKHEHIIME METaJUIbl K MX COCIHMHECHUS 6 hitps//m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Paszgea 4. Xumus 1 oOKpyskammas cpeaa
4.1 BemecrBa u MaTepuanl B )KM3HU YE€I0BEKA 3 bubmmorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PeszepBHOE Bpems 3 bubnuoreka [JOK



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

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 7
IMOYPOYHOE IIJNTAHUPOBAHHUE
8 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue A bp
n/n Bcero u3ydeHusi  o0pa3oBaTeJbHbIC
padoThI padoThI
pecypcsbl
[Ipenmer xumuu. Poiap XuMuu B :KU3HU | bubnuorexa [JOK
yeJjioBeka. Tela 1 BelecTBa https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeTOAAX MO3HAHKS B XUMHH 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuiia
paboThl B 1a00paTOPUU U IPUEMBI ! bubnuotexa [JOK
oOpareHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucreie BemecTBa 1 cMecu. CiocoObl 1 bubmuoreka [JOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabora Ne 2
If) P i ( MEDE 1 bubnmoreka [JOK
«rasjelienme CMeceI{ Ha 1p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOU COJIN)»
ATOMBI U MOJIEKYJIBI 1 bubmorexa HOK
° OICKY. https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE IIEMEHTBI. 3HAKU | bubnmoreka [JOK

(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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bubmuoreka [JOK

cucTeMaTu3alus 3HaHu!

8 I1 e € Belle
POCTRIC H CTOKHBIC BEILECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmorexa [JOK
YAPHOE YA https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB.
10 Xumuueckas hopmyia. BaareHTHOCTB bubmorexa HOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OTtHocuTeNbHAS aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323¢c
1 MaccoBasi 107151 XMUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuoreka [JOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBUs MPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnnoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brorauciienunst konmmaecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSM XUMHUYECKHUX bubmorexa HOK
HIeCTBa 1o ¥p hitps:/m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmsi XuMuueckux peakimii
18 (coeanHeHuUsI, pa3noKEHH bubmmorexa [TOK
a P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG OK
oTeKa
19 sHIMKIoneaucT. O6o0eHue u nommoreka L{

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
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KontponsHas padora Nel mo reme

bubmuorexa [JOK

20
«BelllecTBa 1 XUMHYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmecs razos. Cocras
21 BO3 yxa Kucnopoa — snemMenT u bubmorexa LOK
Ayxa. POA https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
duznyeckre 1 XUMHUECKHE CBOIICTBA
22 KHCJIOpoJia (peaKIuyu OKUCICHUS bubmorexa HOK
poAa (pearit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
Croco05I ITOJIyUYEHUs KUCIIOpOa B
23 JabopaTopuu iqn OMBII_HJ'IerHOCTI/I bubmmorera [TOK
patop P ' htps://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TommuBo (HeTh, YroJIb U METAH).
25 3ar $I3H€I-§I/qul:03 T a, CIocoObI Zro bubmmorera [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAILECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonmyuenne u cobupanue Kuciopoaa bubmorexa LOK
i o P POAa, https://m.edsoo.ru/ff0d4ae2
M3y4YEeHHUE €r0 CBOHNCTBY
7 Bonopon — anemeHT u mpocroe bubmuoreka [IOK
BelecTso. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 ITo € 0 KHCJIOTaX U CO
TUITHE O KHCJOTAx H COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoObI TToTy4eHHsT BOAOPO/Ia B bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0

[IpakTrueckas padota Ne 4 o Teme

bu6mmoreka [IOK

31 I1 0
(LIOTMYHCHHE 1 CODHPANIE BOAOPOAd, https:/m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY

1 MounsipHbiii 00BEM ra3oB. 3aKOH bubnmoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienns o0béMa, KOJIMYECTBA

33 BEIIIECTBA raza Mo ero u3BeCTHOM bubmorexa HOK

0 MY hitps://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10

34 ABHEHUIO PEAKIIMU HA OCHOBE 3aKOHA bubmmorexa [TOK
P .. peartt o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 du3nyYecKre U XMMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexka [JOK
WHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbie

37 U HEHACBIIIIEHHBIE pacTBOPHI. MaccoBas bubmorera [JOK

» PacTBEOPHL- https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme

18 «IIpuroroBrieHne pacTBOPOB C bubnmoreka [JOK
OnpeaeIEHHON MacCOBOM JTOIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonrtponsHas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcunsl: cocTaB, KacCupUKAIIUS, bubnuorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubmuorexa [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

KHCJIOTHBIX, OCHOBHBIX U aM(i)OTepHBIX

https://m.edsoo.ru/ff0d664e

OKCHJIOB
4 OcHoBaHHUS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduraus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHMCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIaTypa,
46 cnoco((SLII) TIOJI )eHI/IH XI/IMI/I‘IZSKI/IG bubmorexa LIOK
© YHEHI, https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTnueckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
43 I'eneTnueckas cBsI3bp MEKy KilacCamu bu6mmoreka [IOK
HEOPraHWYECKUX COCTMHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0001IeHre B cucTeMAaTH3alys 3HAHUH
B H https://m.edsoo.ru/00ad9cb2
KonTponbnas padota Ne3 o teme
50 "OCHOBHEBIE KJ1aCChl HEOPTaHUIECKUX bubmorexa LIOK
. p https://m.edsoo.ru/00ad9ela
COeIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XUMHUYECKHX DJIeMeHTOB. I1oHsITHE O bubmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
rpymnnax CXOJIHbIX 3JIEMEHTOB
52 [Tepuoanueckuii 3aKOH U bubnmoreka [JOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

Hepno;mqecxaﬂ cucreMa XuUMHNUYCCKHUX
anemenToB JI. . MenaeneeBa

https://m.edsoo.ru/00ada52c

53 Ilepuoasl, TPYIIIEL, TOATPYIIIE buGnnorexa LIOK
PHOZBL, TPYIIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX bubnunoreka HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 00010UeK
55 aToMOB 3J1eMeHTOB [lepruoanueckoi bubnnorexa LIOK
pHoA https://m.edsoo.ru/00ada6bbc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHUYECKOTO
56 SJIEMEHTA 110 €T0 ITOJOKEHHIO B bu6mmoreka [IOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akona ass
57 pa3BUTHUA HAayKu U npaktuku. . 1. bubnnoreka [JOK
MenneneeB — y4€HBIM, IEAArOT U https://m.edsoo.ru/00ada96e
rpaKJaHUH
PesepBHrlit ypok. O0001IEHHE 1
58 CI/ICTEMaTI/ISZ.’p WSl 3HAHUH / bubmmorera [TOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «Ctpoenne atoMa. XUMHUYECKas CBI3bY bubmmorera [IOK
TPOCHHE aTOMA. https://m.edso0.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnmnoreka [JOK
XUMHUYECKHX JJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 HNonna ecKasl CBA3
HHQT XHMHH o CBASH https://m.edsoo.ru/00adac34
62 KoBasienTHas monsipHasi XuMu4eckas bubnmoreka [JOK



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
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

CBA3b https://m.edsoo.ru/00adaab8

63 KoBanentHas HenossipHas XUMUYECKast | bubnunoreka HOK

CBA3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK

64 C 1

TETEHb OKHCICHIA https://m.edsoo.ru/00adae28
65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 1
ORHCIHTENI H BOCCTAROBHTEIHI https://m.eds00.ru/00adb076
PesepBHbIil ypok. O6001IcHIE 1
67 CI/ICTEM&TI/ISZP us 3HaHI/II>'IHl 10 TeMeE 1 bubmorexa LHOK
. https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoma. XUMHUUYECKasl CBA3b)
68 Pezepublit ypok. O6o01eHue u | bubnnorexka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 63 5 4
[TPOT'PAMME
9 KIIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
Ilepnonnueckuil 3aK0H.

1 Ilepnonnueckas cucrema | bubnnoreka [JOK
XUMHU4YEeCKHX daeMeHToB Jl. U. https://m.edsoo.ru/00adb59e
Menpeneena

2 3aKOHOMEPHOCTH B U3MEHEHHUH 1 bubnmuorexa [JOK



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e

CBOMCTB XMMUYECKHUX HJIEMEHTOB
MEPBBIX TPEX MEPHOJIOB

https://m.edsoo.ru/00adb6b6

3 Knaccudukanus 1 HOMEHKIIaTypa bubnunoreka [HOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl XUMHUYECKON CBSI3U U THUIIBI bubmuorexa [JOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponbHast padora Nel mo teme

5 «IToBTOpEHue U yriybaeHue 3HaHui
OCHOBHBIX pa3/eJioB Kypca 8 Kiaccay

6 Kiaccupukanuss XuMHU9IeCKIX bubnnoreka [JOK
peaKkui 1o pa3InYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcbO
[ToHsITHE O CKOPOCTH XMMUYECKOMN

bubmuoreka [JOK
7 peakiuu. [IoHsITHE O TOMOTE€HHBIX U
https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

2 DakTOpBI, BIUAIOIINE HA CKOPOCTh bubnnorexka [JOK
XMMHMYECKON PEaKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC bu6mmoreka [IOK
peaxkuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPONTUTHYECKON

10 mucconuanmu. CHIIBHBIE U CIIa0bIE bubmnorexa LIOK

’ https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HNonHrle ypaBHEHUS peaKIUi bubnnorexa LIOK
o P https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
. . bubnmoreka [JOK
12 OCHOBAHHH B CBETE MPEACTABICHUI

00 2JIEKTPOIUTUYECKON JUCCOIHAIIHI

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00add5d8

XMMHYECKHE CBOMCTBA COJIEM B CBETE

13 [IPEICTABIIEHUNA 00 buGnnorexa LIOK
pea . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIHAITIHI
14 IlousTie o runponuse coien buGnnorexa LIOK
AP hitps://m.eds0o.ru/00add9d4
15 O06001IeHNEe U CHCTeMAaTH3aIINS bubnmoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuueckas pabora No 1.
16 «Perrenue pKkCriepuMEeHTAIILHBIX bubnnorexa LIOK
p htps://m.edsoo.ru/00addbfa
3a71a4uy
KonTponbnas padorta Ne2 o teme
17 «INEKTPOIIUTUYECKAST TUCCOLUALIUI Bubmorexa ITOK
p 8 HHATHL https://m.edsoo.ru/00addec(
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XPIII;I/IlI/I‘{eCKFI)/Ie CBlz)ﬁCTBa Ha IIpumMepe bubmmorera [TOK
p P https://m.edsoo.ru/00addfe2
xJjopa
XmopoBogopoa. CoJisiHast KHCIIOTA,
19 XUMHAYECKHUE CBOUCTBA, IIOJIYUEHIE bubmorexa LHOK
’ yi ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
[TpakTrueckast padota Ne 2 o teme
20 «[TomyueHnue COISIHON KUCIIOTHI bubmnorexa LIOK
yi N . ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTBY»
Briuucnenust no ypaBHEHUSIM
21 XUMHYECKHUX PEaKIIUM, €CIIM OJUH U3 bubnnorexa LIOK
PEAKIHH, 8 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO01mas xapakTepuCTHKa dJIEMEHTOB bubnuorexa [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
23 AJI0TpOTTHBIE MOU(DUKAITUN CEPBHI. bubnmuorexa [JOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00ade64a

Haxoxnenue cepbl U €€ COeTMHEHUI
B MpUpoJie. XUMUYECKHE CBOMNCTBA
cepbl

https://m.edsoo.ru/00ade64a

CepoBoaopoj1, CTpOCHHUE,

bu6mmoreka [IOK

24 .
duznYecKre 1 XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
. bubmuoreka [JOK
25 buznyecKkne 1 XuMHUYeCKHe CBONCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE peaKllui, JexKallue B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
26 MOJIYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsI3HEHHNE https://m.edsoo.ru/00adec8a
OKPYKaIOIIEH Cpelibl COETUHEHUSIMU
cepbl
7 Brruncienue MaccoBoit 07U BBIXOJ1a bubmuorexa [JOK
HNPOOYKTa peaKnu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepUCTUKa JIEMEHTOB
)3 VA-rpynmsl. A30T, pacipoCTpaHeHHE bubnnorexka [JOK
B Iipupoe, Gpu3nveckue u https://m.edsoo.ru/00adeeab
XUMUYECKHUE CBOMCTBA
AMMHUak, ero ¢puznueckue u
29 XAMHYECKHE CBOMCTBA, MOJyYEHUE U bubmorexa HOK
> TV https://m_eds00.ru/00adf004
MIPUMEHEHUE
[TpakTrueckast padota Ne 3 o teme
30 «[lonyyenune aMMuaka, U3y4eHUe ero bubmmorexa LOK
T ks https://m_eds00.ru/00adf180
CBOICTB»
31 A3oTHas Kuciora, e€ Gusndeckue u bubnmoreka [JOK

XAMHUYECKUE CBOUCTBA

https://m.edsoo.ru/00adf306



https://m.edsoo.ru/00ade64a
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Hcnonb30BaHne HUTPATOB U COJIEH
aMMOHHUSI B KQUeCTBE MUHEPATbHBIX

32 0o0peHuil. XMMHUYECKOE bubmorexa [IOK
YAOOPEHIH: . https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl
COCTMHCHUSIMH a30Ta
®ocdop. Oxcua pochopa (V) u

33 (1)0(:(%)0 pHa;I KI/ICJ'I((i))Ta q)(i)I/II)SI/I(‘Iez:KI/Ie u bubmotexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYCHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MUHEPAIbHBIX YAOOPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacipocTpaHeHHAE B

35 npu I()) e g)mnljleci;e U XUMHUYECKHE bubmmorexa [TOK

P ? Ae https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcunsl yraepoaa, ux Gpusndeckue u

36 XUMHYECKHE CBOMCTBA. bubnnorexa [IOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcUJoM yriaepoaa (IV)

bubmuorexa [JOK
37 VYroabHas KucioTa u €€ co
POTBHAT KHCAOTA 1 o https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o Teme

18 "TTonydyeHune yrieKucioro rasa. bubmuoreka [IOK
KauectBennast peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHbIE MOHATHS 00
39 OpPraHUYECKUX BEIECTBAX KAK O bubmotexa [IOK
p m https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YTIIepo1a
40 Kpemnuii u ero coenuuenus bubnmoreka [JOK



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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[IpakTuueckas padora Ne 5. Pemenue
9KCIIEPUMEHTANIBHBIX 32124 [10 TeME

https://m.edsoo.ru/00ac080a

bubmuoreka [JOK

41 .
«BaxHeime HeMeTalulbl U UX https://m.edsoo.ru/00ae0bf2
COCUHEHHUS»
KonTtponsnast padora Ne3 o reme
. bubnmoreka [JOK
42 «BaxHeie HeMeTaIbl U UX
https://m.edsoo.ru/00ae0Oe18
COCTUHEHUS»
OO0m1as XxapakTepUCTUKa XUMHUUECKUX
AJIEMEHTOB — METAJIJIOB.

43 Metanmm4aeckas CBs3b U bu6mmoreka [IOK
METAJUINYECKAsT KPUCTAIINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBa
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

. bubnuotexa [JOK
44 DNEKTPOXUMHUYECKUH psifl
. https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJJIOB
O61ue crnocoOb! MOTyYeHUs
MetasuioB. CruiaBel. Beraucienus mo
. bubmuorexa [JOK
45 YpaBHEHUSM XUMUYECKUX PEAKIU,
https://m.edsoo.ru/00ael 156
€CJIM OJVH U3 PEareHTOB COJICPKUT
puMecHu
bu6mmoreka [IOK
46 ITonsiTHE O KOPPO3WH METAJUIOB
https://m.edsoo.ru/00ael1278
bubnuorexa [JOK

47 [lemouHbIe MeTAIIITBI a

https://m.edsoo.ru/00ae14b2

43 OKCHUIBI M TUAPOKCUBI HATPUS U bubnmuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3EMENBHBIE METAILIBI — bubmmoreka [JOK



https://m.edsoo.ru/00ae080a
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KaJIbIIUA U Mardui

https://m.edsoo.ru/00ael5e8

bub6mmoreka [IOK

>0 BaxcHeHiue CoepHEHMs KabILHs https://m.edsoo.ru/00ael5e8
51 O06o001IeHe U CUCTEMaTH3alUs
3HAHUM
57 JKEcTkoCTh BOABI U CIIOCOOKI €& bubmuorexa [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTrueckas padora Ne 6 o Teme
53 "KECTKOCTL BOABI U METOMEI €6 bubmmorexa LHOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUs
54 N S— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnnorexka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
>6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THAPOKCUIBI U COJIM JKEJle3a bu6mmoreka [JOK
(IT) n xene3a (III) https://m.edsoo.ru/00ae35e6
53 O06o0mIeHre U cucTeMaTru3aIus
3HAHUM
[TpaxkTrueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnuorexa [JOK
«Baneinye MeTajIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS»
Brruucnenus mo ypaBHEHUSIM
60 XAMHYECKHUX PEaKIUi, €CITU OJUH U3 bu6mmorexa [IOK

pPEareHToB J1aH B U30BITKE UITU
COJICPKUT IpUMecH. Beruncienus

https://m.edsoo.ru/00ael1750
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MacCOBOH JI0JIM BbIXOJA IPOAYKTA

peakuu
61 0606H;I€HI/IC U CUCTEMaTH3aIHs !
3HAHUM
Kontpoinbhas padora Ne4 o teme
62 «Baxneime MeTaJlIbl U UX 1
COCTUHEHUS»
63 BemecTBa u Marepuansl B | bu6mmoreka [IOK
[IOBCEIHEBHOM KU3HU YeI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE | bubnnoreka [JOK
OKpYKaroILE cpebl https://m.edsoo.ru/00ae4270
65 Posb xumuu B penieHun | bubnnoreka [JOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE 1 | bubnnoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepsHblit ypok. O60011eHNE 1 | bubnuoreka [IOK
CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00adb33c
63 PesepBHblit ypok. O0001IeHNE U | bubnuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






