Myuunuunaabubii okpyr I'opaoypasbcekuii
«bamkapekas cpeHss 00umeodpazoBaTebHas HIK0JIA»
®unan MyHHIHNAJIBHOT0 ABTOHOMHOTI0 0011€00pa3oBaTe/ibHOI0
yupexxiaeHus cpeaHei obmeodpazoBaTeibHOMH MIKOAbLI No 2

PACCMOTPEHO COI'JTACOBAHO YTBEPXKJAEHO

Ha 3acenanunu [IIMO 3amecTUTeNlb JIUpEKTOpa Jlupex;
Vuureneii EMI] no YP .
%y.ﬂ&té- - {

Pykosourens 11IMO = 4
,/9/ E.Il/®ananeesa //IL Hansmmna
/
(e

H M.H. IOxakosa ©T «17» nious 2026 . [1pirkas 83-J1

[Iporokon Ne 5
ot «15» nrons 2026 r.

ot «18» utonus 2026 r.

PABOYAS NPOI'PAMMA
(ID 10025021)

y4ebHoro npeamera «Xumus. bazoBbiii ypoBeHb»

1 obyydarommxcs 8 — 9 Kinaccos

¢. bamkapka

2026



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPAMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO B nelicTByIOMEH pEAaKIiMU, a TaKXe Ha OCHOBE (emepanibHOU
paboueil mporpaMMbl BOCHUTAaHUS M C Y4YETOM KOHLEMIUHU TMpPenojaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanum.

[Iporpamma 1mo XuMuM [Oa€T MPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOyueHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE COJZIepKaHue,
MpeayCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM MpOTrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa30oBaTElIbHOU
IporpamMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a TaKkke TpeOOBaHHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYeHUSs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATeTbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHUWE XUMHUHM CIYKUT OCHOBOW Jjisi (OPMUPOBAHHUS MUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (QopMUpyEeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHS TIOO0ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUSA |
dbopMuUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINUJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OoOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIEeSITEIhHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLUXCS;
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CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K PUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPTraHUYECKON XUMHUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O MPHUHIIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIISAIOIIEN HAYyYHOW KapTUHBI MUpPa B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX mNpeaMeToB: «OKpyXalomuid MUpy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUM XUMHHM TPOUCXOAUT (QOpMHUpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amava y4eOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B
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OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3yUYEHUU BELIECTB U
XUMHUYECKHUX PeaKiuii, B (GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHUE MPUOOPENTU TaKUE 1IeTH, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIEeHUE
o0yJaromuxcss K CaMOCTOSATEIbHON MMO3HABATEIBHON JESATEIbHOCTH, HAYYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHAIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpPY’KaIOIIEro MHUpa, WCIOJB3YSl 3HAHUS U OIBIT, MOJyYEeHHBIE MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHOM JXKU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

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

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uUiIs U HAMpaBIEHHOCTH NajbHEHUIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST 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).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKA. XUMHS B CUCTEME HAYK.
Tena wm BemectBa. du3nueckue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zesieHust cMecei.

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

Xumudaeckas ¢opmyna. BajaeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOCHUTENbHAsT aTOMHas —Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAst Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYECKUE U XUMUUYECKUE SBICHUS. XMUMHUECKasd pPEeakius U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu 0OpalleHus: ¢ JIabopaTOpHBIM O00OPYJAOBAHHEM, U3YUCHHE U OMHCAHUE
¢bu3nyeckux CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
¢usnueckux (IJaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHU, HAOMI0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pazioxKEHUE TUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBHE kele3a ¢ pactBopoM conu meau (1),
U3Y4YeHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (GuiIbTPOBaHUE,
BHITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPOBEACHNE OUYHNCTKH MTOBAPEHHOMN
COJIM, HAOJIOJIGHUE W  ONHWCaHuEe  pe3yJbTaTOB  TMPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelline npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBO. Haxoxjenue kuciopoaa B Mpupojae, (U3MUEeCKue M XHUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpbl. [lpumenenue xkucnopona. CrocoOsl

5



MOJIYYCHHUST KUCTopoAa B J1abOpaTopuud W MPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOI0 3 deKkTa, pazpylieHrne 030HOBOTO CIOS.

Bonopon — anemMeHT u mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpPOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyromue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHne okcuaos.

OcunoBanus. Kimaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHune KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBsA3b MEXKIY KJIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEJECICHUE CONEPKaHUs KUCIOpOAa B BO3AYyX€, MOJTYyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HAOI0JICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHusi TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHUE W M3YYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHHE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpUAJIOB),
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WCCJIEIOBAaHUE OO0pa3I0OB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJIIOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3auMozeiicTBus okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalh3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METaJla IPYTUM W3 PacTBOpa COJM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUIPOKCUIBI.

[lepnogmueckuit 3axoH. [leproguyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ou3ndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA TI0 €ro MoJiokeHuto B [lepunoanueckoii cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJluyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OKMCIEHUs U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3yueHHe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEaKLUN
(ropeHue, peakiu pa3aoKeHusl, COSIUHEHHUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIUX EeCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHU],
M30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1bI, COHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuUHEpaIbl, TOpPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIUA H HX
COCMHEHUN B COOTBETCTBMU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMA4eCKUX peakivii Mo pa3aTudHbIM MPU3HAKaM (IO YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeroBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINH, TEPMOXUMHUUECKUEC
YpaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[lonsaTrne o xumMuyeckoM paBHoBecuu. DakTOpBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHUE XHUMHYECKOTO

PaBHOBECHSL.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKUCJIUTEIIBHO-BOCCTAHOBUTEIIbHOU peaKuuu. CocraBienue YPaBHEHUMU

8



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMi C  HKCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpalléHHbIE HMOHHBIC YypaBHEHUs peakinuil. CBOMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[oHSATHE O TMapONIN3E CONE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAaHUE 3aBUCHMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE JIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMPOLECCAa AUCCOUUAIMU KHCIOT, IIEJI0YE U COJei
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropenue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkiMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyuyeHHUE, NMpuMeHeHue. [lelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

Ob6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHUJIOB.
CepHas xwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBa (0OImME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckrue). XHWMHUYECKHE pPEaKInH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLUs Ha
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cynabdaT-uoH. HaxoxaeHue ceppl M €€ COCOIWHEHHH B MpUpoOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapakrepuctuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIECHHS. A30T, paCOpOCTPAaHEHUE B IPHUPOJIE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoMyyeHne U npuMenenue. Coiu aMMOHMUS,
ux QU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUE U XHUMHUYECKUE
CBOMicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMHUYEeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aJoTpornuele Monupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaota, Pu3ndecKue U XMUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaYECTBE MUHEPATBHBIX YIOOPEHUN.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMKM, PpacIpOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6ambHOrO TOTEIJICHUS KiIUMaTa, MapHUKOBBIN
s dekr. YronpHas KucaoTa U €€ conu, X PU3NIECKUe ¥ XMMHUYCCKHE CBONCTBA,
noJlydeHue W mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHaUabHBIE TTOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTh),
MPOAYKThl UX TepepaboTku (OEH3WH), UX POJb B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIECTBAX: KUpax, OeNkax, yriieBojax — U ux
poJiMi B JKH3HM UeJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHUN.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacTtaBieHus 00
okcusie kpemuusi (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpouTenbHbIE MaTepHallbl: KepaMuKa,

10



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAONIOJCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIMue (PU3NYESCKHEe W XWMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPHUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JACUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3y4EHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW PEaklMK Ha Cyab(dar-
WOH W HAOJIOJiIeHHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcoeOUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (ocOopHBIX ya0OpeHui, moaydeHue,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BAaHUE BUJICOMATEPHUAIIOB), U3y4YEeHUE MozeIen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHeNmme HeMeTaJuTbl M UX COCTUHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxkeHus B llepmogmyeckor cucrteMe xumudeckux daemeHTtoB J[. W.
MengeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Meraynueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMHUYECKUH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBbl (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME UX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
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TUJIPOKCUABl HaTpus W Kanusa. [IpuMeHeHne 1IEeN0YHbIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyno3emenbpHble METAUIbI MarHMid W KalbLMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreme xumuueckux aneMeHToB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJIeHUE B pupoae. PU3n4YecKkne 1 XUMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxHelmue coequHeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ10’)keHue B [leproinueckoi CUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Pusnueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MenpneneeBa, CTpoeHHE aroMma, HaxoXJIeHUEe B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xemnesa
(IIT), ux cocras, CBOMCTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ oO0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHNE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MarHusl, KJIbIHS, aJIOMHUHUS, [UHKA, JKEJe3a
(I1) u xenesza (III), mequ (1), HaOrOEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3aJ1a4d M0 TeMe «Baxknenime
METaJUIbl M UX COCTUHCHUS.

XHUMHUS M OKpPY:KaoUas cpeaa

Bemectsa u Marepuasnbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY)KaroUeld cpeanl (MpeaeibHasi TOMyCTUMAst
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).
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Mesicnpeomemmnuwie céazu

Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
HNOHSTUN, TaK U MOHSATUH, SIBISIFOIIUXCS CUCTEMHBIMH JUJISl OTAEJIbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHSA: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(pUKAIMs, TEPUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJEINPOBAHUE, W3MEPEHUE, MOJIEIb, SIBICHHUE, NapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dusuka: Marepus, aTroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
U30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUU 3aps, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI00pEHUS, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE HUCKOIIAEMBIE, TOILINBO, BOJAHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOYyYEeHHS XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN H
pacIIMpPEHUE OIbITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTprmoTH4eCcKOro BOCIMTAHUSA:

[IEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJIEAUI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHAAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIlECCe OTOM y4eOHOW NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMIOBEJECHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIUE
OCHOBY I TIOHUMAaHMS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX 4YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJIyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHON M YUTATENbCKOW KYJBTYpPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN
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JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHHMIO, TIPOEKTHOM M  HCCIIEIOBATEIbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBuid O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

UHTEPEC K MPaKTUYECKOMY U3YUYEHHIO MTpodeccuil U Tpyia pa3IudHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHON NPOo(eCCUOHATBHON IEATEIHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOM CpEIE;

6) PK0JIOTrHYECKOr0 BOCIUTAHMS:

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUpOJie KaK HCTOYHHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($U3MYECKOMY M TICUXMUYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEOH, ISl TTOBBIIICHUS
YPOBHSI  AKOJIOTMUYECKOM  KYJIbTYpbl, OCO3HaHUS TrJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHOM IIPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATbDI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyyHble TMOHATHS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON
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HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jilornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICIT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUSI U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpOIECCe TMO3HAHMWS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIuU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI JJisi (POPMHPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yibTar, GopMyIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
0 MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4Hble METOJAbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX Ji BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHAJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENHCKONU JEATEIbHOCTH UH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XoA€ Juaiora M (WJIM) ITUCKYCCHM) IO
CyllecTBy  oOcyXmaemMoill  TeMbl, (OPMYIHPOBATH CBOU  MPEMAJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh IMPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEPUMEHTa (JabOpaTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMUHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Yy4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/]a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM aNTOPUTM JEUCTBUM NPHU BBINOJHEHUN 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUW 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMble B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIIOCOObI
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JNEUCTBUN, BHUABl JIEITEIBHOCTH IO T[OJYYEHUIO HOBOTO 3HAHWsS, €ro
WHTEPIpETAUN, MPEeOOpPa30BAHUI0 W TMPUMEHECHHUIO B PA3IMYHBIX YYCOHBIX H
HOBBIX CUTYaIUsIX.

K konIy oOyuenus B 8 kj1acce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAsT Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 2JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peakuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIIIOBOU 3P(DEKT peakiiui,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aToMHasi OpOWTalb, PaaAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
MOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0Ji BeEIlEeCTBa
(poreHTHAsE KOHLIEHTpAIsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEUIESCTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh TMIOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OOMNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMHYecKuX diemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YruciIo dJIEKTPOHOB
U PaCTIPEIEIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIMH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CIICACTBEHHBIX CBSI3ed — ISl M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METO]IbI
MO3HAHUS — HAONIOJCHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYy/IOBaHHEM, a TakXKe TMpaBWiaM OOpalIeHusl C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIIOT C TTIOMOIIBIO WHIUKATOPOB
(yrakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K konIty oOydeHus B 9 kjacce rnpeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUN:

PacCKphIBATh CMBICII OCHOBHBIX XUMHYECKHX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasl CBS3b, TETJIOBOU A HEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ATOTPOTHsA, aM(pOTEPHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeNeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIEATh BAJIGHTHOCTD U CTENIEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAs, MOHHAsA, MeETaJUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH U XapaKTepU30BaTh
Tabnuunyo (popmy Ilepuoguyeckoid CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IIEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJICKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEIIOBOMY 3P EKTy, M0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMH HOHHOTO

20



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX peaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYECHHUI0O WU COOMPaHUIO
ra3o00pa3HbIX BEIIESCTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBaHue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK
' MPAKTUYECKOU eSITEIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kuciorax g | bubnmnoreka [HOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 1 1 bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu
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3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c
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9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIUA
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHBL -€P https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
bubnunorexa LIOK
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2

erMHI/Iﬁ 1 UX COCAUHCHU S

https://m.edsoo.ru/7f41a636
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Hroro no pazgeny

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

N bu6nmoreka [IOK
3.1 Obmpae croficTBa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiime MeTauibl U UX CO€IAHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasznen 4. Xumus u oxkpyxaomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bu6nunorexa LIOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabusbie IlpakTnueckue
n/n Bcero U3y4YeHus o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[Ipenme . Po
1 PEIMET XHMIH. LML XHUMUH B 1 02.09.2026 = https://m.edsoo.ru/7efb3c3c
JKU3HM YenoBeka. Tena u BemecTa
II
2 OIPITHE O METOAAX TOSHAHMA B 1 03.09.2026 = https://m.edsoo.ru/9f459e9a
XUMUHU
[TpakTuueckas paborta Ne 1 «IIpaBuna
6 6 N
3 pabOTHL B TDOPATOPIH H HPHEMBL 1 09.09.2026  https://m.edsoo.ru/ab2a57cb
oOpaitieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM
q .C
4 HCTRIC BemeCTBafI emec. Criocotet 1 10.09.2026 | https://m.edsoo.ru/8dffeead
pazzieneHus: cMecei
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 16.09.2026  https://m.edsoo.ru/d9adcf25
OUYMCTKHU TTOBAPEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 17.09.2026 = https://m.edsoo.ru/434a3592
X .3
7 VIMHTHACCIRIE STCMEHTBL. SHAkH 1 23.09.2026 @ https://m.edsoo.ru/3a97f7e6
(CUMBOJIBI) XUMUYECKUX IIEMEHTOB
8 [IpocTeie U COXKHBIE BENIECTBA 1 24.09.2026 = https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 30.09.2026 = https://m.edsoo.ru/b44at747
3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB.
10 KO HOCTOAICTE TaBa BEMECTs 1 01.10.2026 = https://m.edsoo.ru/3adc28c¢l

Xumunueckas popmyina. BageHTHOCTh
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aTOMOB XUMHYCCKHX DJICMCHTOB

OrHOCUTEIbHAA aTOMHAs Macca.

11 07.10.2026  https://m.edsoo.ru/fac67eel
OTHOCUTEBHAS MOJICKYJIIpHAs Macca
MaccoBas no €CKOro

12 Bt AOIIT RUNIHECKOT 08.10.2026 https:/m.eds00.ru/95bch8f5
JJIEMEHTA B COSTUHEHUN
KonnuectBo BemecTBa. MoJIb.

13 o 14.10.2026  https://m.edsoo.ru/668cdbda
MonsipHas macca
dusuyeckue U XUMUYECKHAE e .

14 HE ABICHITA 15.10.2026 | hittps://m.edsoo.ru/8b878fcf
XuMHUYECKast PeaKIus
IIpusna CIlI0 OTeKa

15 PUSHAIH 1 YCHOBHA [IPOTCKAHA 21.10.2026  https:/m.edsoo.ru/84214963
XUMHUYECKHUX PEAKITHIA
3aK0H COXpaHEHUSI MACChI BEIECTB.

16 p B 22.10.2026 = https://m.edsoo.ru/aalc152d
XUMUYECKUE YpaBHEHHS
Brrunciienust KojmuecTBa, MacChl

17 BEILIECTBA 10 YPABHEHUSM 04.11.2026  https://m.edsoo.ru/b1656492
XUMHUYECKHUX PEeaKIIHii
Knaccudukamnms xumuaeckux

18 peakiuii (CoeTuHeHus, Pa3I0KEHNUS, 05.11.2026 = https://m.edsoo.ru/fe58191f
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHmukiIoneucT. O0o0IEeHne 11.11.2026 @ https://m.edsoo.ru/213bbeaf
cUCTeMaTH3alus 3HaHuH
Kontpoabnas padora Nel mo teme

20 p p 1 12.11.2026  https://m.edsoo.ru/cc95e5ed
«BemiecTBa U XUMUYECKUE PEAKITHID)
Bo3nyx — cMech razos. CocraB

21 BO3ayxa. Kucinopong — sneMeHT u 18.11.2026  https://m.edsoo.ru/237315cf

MpOCTOC BCHICCTBO. O30H
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22

23

24

dusnyeckue U XUMUYECKHAE CBOMCTBA
KHCJIOPO/Jia (peaKIuu OKUCIICHHUS,
ropenue). [lonstue 06 okcumax

CrniocoObI MoTy4eHus KICIOopo/ia B
1a00paTOpUU U MPOMBIIUIEHHOCTH.
[Tpumenenue kuciaopoa

TennoBoii 3¢ ekt XuMUIecKoi
peaKLum, OHITHE O
TEPMOXMMHUYECKOM YPaBHEHUH, IK30-
¥ 9H/IOTEPMUYECKUX PEaKIHIX

19.11.2026

25.11.2026

26.11.2026

https://m.edsoo.ru/67245d2f

https://m.edsoo.ru/896247cb

https://m.edsoo.ru/4d71febb

25

TormBo (HedTh, yroib 1 METaH).
3arpsi3HEeHHE BO3/IyXa, COCOOBI €ro
HPEJOTBPALLCHUS

02.12.2026

https://m.edsoo.ru/62a61752

26

27

28

[IpakTuueckas pabora Ne 3 o Teme
«[Tomy4enue u coOupanue KUCIOPO/a,
WU3Y4YEHUE €r0 CBOMCTBY»

Bonopon — anemeHT u pocroe
BelecTBO. HaxoxaeHnue B npupoje
®u3nuecKue 1 XUMHUECKHE CBOMCTBA
Bofopoaa. [IpumMenenne Boopoaa

03.12.2026

09.12.2026

10.12.2026

https://m.edsoo.ru/329545c9

https://m.edso00.ru/2325645f

https://m.edsoo.ru/ae9eb4b5

29

30

31

[ToHsITHE O KHUCITOTAX U COJISIX
Crioco0bI nostyueHust BOA0poia B
nabopaTtopuun

[TpakTrueckast padota Ne 4 o teme
«[Tomyuenue u cobupanue BoJ10poJa,
W3yYEHHE €ETO CBOWCTB)

16.12.2026

17.12.2026

23.12.2026

https://m.edsoo.ru/d743bf8d

https://m.edsoo.ru/8dbbbc9b

https://m.edsoo.ru/37a3324a

32

MounsipHbiii 00BEM ra3oB. 3aKOH
ABoranpo

24.12.2026

https://m.edsoo.ru/714a252d
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33

34

35

Brrunciaenus o6néMa, KOJIMYECTBA
BEILIECTBA ra3a MO €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA MK 00BEMY
Brrunciaenus 00EMOB ra3oB 110
YpPaBHEHUIO PEAKIIMA HAa OCHOBE
3aKOHA 00BEMHEIX OTHOIIECHUI Ira30B
duznyeckre 1 XMMHUYECKHE CBOMCTBA
BOJBI

13.01.2027

14.01.2027

20.01.2027

https://m.edsoo.ru/25858514

https://m.edsoo.ru/aec3d2633

https://m.edsoo.ru/272b514c

36

37

38

39

Cocras ocuoBanuii. [loasarue 00
WHIUKATOPax

Bopa kak pacTBopuUTEIb.
HacpliieHHbIe 1 HEHACHIIIICHHBIE
pactBopbl. MaccoBasi J10JIsl BEIIECTBA B
pactBope

[TpakTuyeckas padora Ne 5 o Teme
«IpurorosiieHHE PaCTBOPOB C
onpencnEéHHON MacCOBOU J10IEN
PacTBOPEHHOTO BEUIECTBA»

Konrtponsnas padora Ne2 o treme
«Kucnopoa. Bonopoxn. Boga»

21.01.2027

27.01.2027

28.01.2027

03.02.2027

https://m.edsoo.ru/3d2634ef

https://m.edsoo.ru/2b19b4el

https://m.edsoo.ru/9f55a219

https://m.edsoo.ru/c1c97fe3

40

41

42

OKcuIpl: COCTaB, KIacCU(UKAITUs,
HOMEHKJIaTypa
[TonyueHue n XuMu4YeCKrue CBOMCTBA

KHUCJIIOTHBIX, OCHOBHBIX H aM(l)OTepHBIX
OKCHJOB

OcHoBaHMusI: cOCTaB, Ki1accuduxarms,
HOMEHKJIaTypa

04.02.2027

10.02.2027

11.02.2027

https://m.edsoo.ru/c321335¢

https://m.edsoo.ru/bce52bca

https://m.edsoo.ru/cad9bc8a

43

[TonydyeHnune nu XuMHYECKHE CBOMCTBA

17.02.2027

https://m.edsoo.ru/eb3b238b
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44

OCHOBaHUH

Kucnotsr: cocras, kiaccuduxanus,
HOMEHKJIaTypa

18.02.2027

https://m.edsoo.ru/c589a687

45

46

47

48

[Tonydyenue 1 XUMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpennue): HOMEHKIATypa,
CIOCOOBI TOTYYEHUS, XUMHUYECKHE
CBOMCTBa

[TpakTuueckast pabota Ne 6. Pemenue
9KCIIEPUMEHTANBFHBIX 3a7a4 10 TeEME
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX
COEIUHEHUI)

TI'enernueckas cBI3b MECXKAY KilacCaMiu
HCOPTaHNYCCKUX CO€IUHEHUI

24.02.2027

25.02.2027

03.03.2027

04.03.2027

https://m.edsoo.ru/d2cc4664

https://m.edsoo.ru/66bad57a

https://m.edsoo.ru/ef5f5b6d

https://m.edsoo.ru/3eafb436

49

50

51

O00011eHNEe U CUCTEMATU3ALIS
3HAHUU

Konrtponsnas padora Ne3 o treme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coeuHEHU"

HepBLIe ITOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I
XUMHYECKHUX 2IeMEHTOB. IloHsaTHE O
Ipynmnax CXOJAHbIX 3JICMCHTOB

10.03.2027

11.03.2027

17.03.2027

https://m.edsoo.ru/aedf982e

https://m.edsoo.ru/53e93ct2

https://m.edsoo.ru/45cb955f

52

Ilepuonuueckuii 3aK0H U
Ilepuoanueckast cucteMa XuMHYECKUX
snemenToB /I. 1. Menaeneena

18.03.2027

https://m.edsoo.ru/acfe3f3c

53

54

[Iepuonpl, rpynmnsl, HOATPYIIIBI
Crpoenue atomoB. CoCTaB aTOMHBIX
anep. N3oTomsl

31.03.2027

01.04.2027

https://m.edsoo.ru/dd7cc851

https://m.edsoo.ru/b34e5fbl
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CtpoeHue 3JIeKTPOHHBIX 000I0YeK

55 aTOMOB 3J1IeMeHTOB [lepuonnyeckoit 07.04.2027  https://m.edsoo.ru/fb64d6ef
cucremsl [[. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO

eMe € e

56 DJIEMCHTA T CT0 TOTOCHIO B 08.04.2027  hitps://m.cdsoo.ru/3627afb4
ITepuoanueckoii cucreme /1. U.
Mennencena
3nauenue [leproguveckoro 3akoHa

57 FUL PASBHTIT HAYKH H HpvaKTHKH' A 14.04.2027 @ https://m.eds00.ru/83762e95
N. MenneneeB — y4€HbIN, I1e1aror u
rpaKJIaHUH
PesepBHrlil ypok. O0001IEHIE U

58 CI/ICTEM&TI/ISZP WS 3HAHUH / 1 15.04.2027 buGnuorexa [IOK

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

Bcepoccuiickas mpoBepodHas paboTa
KonTponbHnas padora Ne4 o teme
«C . X

59 «CtpoeHue aToMa - uMHuYecKas | 21.04.2007 bubnmnoreka [HOK
cBs13bY» / Beepoccwuiickas mpoBepouHas https://m.edsoo.ru/00adb486
pabota
C)

60 JICKTPOOTPHIATEILHOCTD aTOMOB 22.04.2027 @ https://m.edso0o.ru/2667a766
XUMHYECKHUX DJIEMEHTOB

61 HNonnas xumMuyeckas cBA3b 28.04.2027  https://m.edsoo.ru/2628cf49
KosanenTHas no a ecKa

62 BATICHTHA MOJApHA XHMIHeCka 29.04.2027  hitps:/m.cdsoo.ru/67fb6476
CBA3b
K

63 OBAICHTHAA HENOAPHAA 05.05.2027  https://m.edsoo.ru/f32e6211
XUMHUYECKas CBA3b

64 CreneHb OKUCIIEHUS 06.05.2027  https://m.edsoo.ru/fe73b9dc
OKHUCIATEIFHO-BOCCTAHOBUTE €

65 KHCIHTEARHOBOCCTAHOBHTCIB AL 12.05.2027  https://m.edsoo.ru/665¢2d2d

peakiuu
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66 OKHUCIIUTENN U BOCCTAHOBUTEIU 1 13.05.2027 | https://m.edsoo.ru/eb264264
PesepBHeiit ypok. O600IICHHE U

67 CHCTCMATHSAII SHAHIH 0 TeMe 1 19.05.2026  hitps://m.edsoo.ru/62539d2¢
«Ctpoenue atoma. XuMHYECKast
CBA3bY»
P % . 0000

68 C3CPBHBIM YPOK © 111 cHue 1 1 20.05.2027 | https://m.edsoo.ru/c8769b1b
cUCTEMATH3aLMs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 68 5

[NPOT'PAMME
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Kourpoabuble IIpakTHyeckue A p
n/n Bcero U3y4YeHus o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl

Ilepnonnueckuit 3aK0H.
[Tepuonnueckas cucrema

1 pHoa 1 02.09.2026 = https://m.edsoo.ru/ac197bf5
XAMUYECKUX dieMeHToB /1. U.
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKHX AJICMEHTOB 1 04.09.2026  https://m.edsoo.ru/44bdf4b2
IIEPBBIX TPEX NEPUOAOB
Knaccudukanus u HomeHknarypa

3 furcan P 1 09.09.2026 = https://m.edso00.ru/d96e16b9
HEOPraHUYECKHX BEIIECTB
Buapl XMUMUYECKOM CBSI3U U TUIIBI

4 8 ) 1 11.09.2026  https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEUIETOK
KonTponbnas padora Nel no teme

5 «IToBTOpeHue u yriyOneHue 3HaHu 1 1 16.09.2026  https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
Knaccudukamnms xumuaeckmx

6 Qrkart i 18.09.2026  https://m.edso0.ru/6197329
peaKkIuii Mo pa3IuYHBIM MMPU3HAKAM
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 peakuuu. [IoHATHE O TOMOI€HHBIX U 1 23.09.2026 = https://m.edsoo.ru/e73c3ef4
TETEPOreHHBIX PEaKIIMIX
[TonsiTHe 0 XMMUYECKOM

8 paBHOBecHU. DAKTOPBI, BIUAIOLINE 1 25.09.2026  https://m.edsoo.ru/afbc35b2

Ha CKOPOCTb XUMHUUYECKOU PEAKLIMU U
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MOJIOYKEHHE XUMUYECKOTO
paBHOBECHs
OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE
peaku

30.09.2026

https://m.edsoo.ru/16ddaal7

10

Teopust AIEKTPOIUTUYECKOMN
mucconranui. CUIIbHBIE U Cl1a0ble
3IEKTPOJIUTHI

02.10.2026

https://m.edsoo.ru/965c¢6a66

11

12

13

HonHbIe ypaBHEHHsI peakui

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAaHHI B CBETE MPEICTABICHUIA
00 3JIEKTPOIUTUYECKON
JIHACCOLIAAIAN

XHUMHYECKHE CBOMCTBA COJICH B
CBETe MpeCcTaBIeHut 00
3IEKTPOJIUTUYECKON JUCCOLIMAIIIN

07.10.2026

09.10.2026

14.10.2026

https://m.edsoo.ru/43f4b85¢c

https://m.edsoo.ru/9adee23c

https://m.edsoo.ru/339ae525

14

15

[TonsiTne 0 ruaponN3e conen

O0001IeHrE U cCUCTEMAaTU3 AU
3HaHUH

16.10.2026

21.10.2026

https://m.edsoo.ru/be3c2519

https://m.edso00.ru/78322bfb

16

[IpaxTnueckas padora Ne 1.
«Penienne s3xkcriepuMEHTATBHBIX
3a1au»

23.10.2026

https://m.edsoo.ru/c172d37d

17

KonTponbhas padota Ne2 o teme
«DNEKTPOIUTUYECKAs TUCCOLMALINSL.
XUMHUYECKUE PEAKIIUU B PACTBOPAX)

04.11.2026

https://m.edsoo.ru/2b5a2162

18

19

OO01ast xapakTepUCTHKA TaJIOTeHOB.
XUMHUYECKUE CBOMCTBA HA MPUMEPE
XJiopa

Xnoposonopoa. ConsiHast KUCIIOTa,

06.11.2026

11.11.2026

https://m.edsoo.ru/c3eaeb47

https://m.edsoo.ru/daf6b6e7
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20

XMMHUYECKHE CBOICTBa, MOJIyUYeHHE,
MIPUMEHEHHE
[TpakTrueckas padota Ne 2 o Teme

«[TonyueHnue COMAHON KUCITIOTHI,
n3ydeHue e€ CBOMCTB»

13.11.2026

https://m.edsoo.ru/9a2bd4de

21

Beruucnenus no ypaBHeHHUIM
XUMHUYECKUX PEAKLUH, €CIIM OUH U3
peareHToB J1aH B U30bITKe

18.11.2026

https://m.edsoo.ru/fa37c¢94c

22

23

24

OOmmas XxapakTepuCTHUKA SJIEMEHTOB
VIA-rpynnsl

AnoTpomnHbIe MOAU(UKAITUN CEPBHI.
Haxoxnenue cepbl 1 €€ coeTMHeHUM
B IIpUpoOJie. XMMHUYECKHUE CBOMCTBA
cephl

CepoBoiopoJ1, CTpOEHHUE,
¢bu3nuecKkre U XuMHUYeCcKre CBOMCTBA

20.11.2026

25.11.2026

27.11.2026

https://m.edsoo.ru/e79ebfa3

https://m.edsoo.ru/5¢3339bd

https://m.edsoo.ru/384dcc68

25

Oxcunpl cepbl. CepHasi KHCIIOTA,
(1)H31/I‘-ICCKI/I€ U XUMHUYCCKUC
CBOWCTBa, MPUMEHEHUE

02.12.2026

https://m.edsoo.ru/ae5652f6

26

XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO crioco0a
ITOJIyYEHUS] CEPHOU KUCIIOTHI.
XHWMHUYECKOE 3arpsi3sHEHUE
OKpPY’KaIoILEeH Cpeibl COCAMHEHUSAMU
cepbl

04.12.2026

https://m.edsoo.ru/acc7d4bf

27

28

BrruncieHue MaccoBOM JTOJIH BEIXOJa
MPOAYKTa PEaKIUU

OO01mas xapakTeprCcTUKa SJIEMEHTOB

09.12.2026

11.12.2026

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145
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29

30

VA-rpynmsl. A3or,
pacnpocTpaHeHue B IPUPOJIE,
(du3nUecKre U XUMUIECKIE CBOHCTBA
AMMuak, ero ¢puznyeckue u
XUMHUYECKHE CBOICTBA, MOJIyYeHUE U
MIPUMEHEHUE

[IpakTtuyeckas padora Ne 3 o Teme

«[lony4yenne aMMuaka, U3y4eHue ero
CBOICTBY»

16.12.2026

18.12.2026

https://m.edsoo.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

31

32

33

34

35

A3oTHas KUCOTa, e€ Pu3muecKue u
XUMHUYECKHE CBOKCTBA

Hcnonb30BaHre HUTPATOB U COJIEH
aAMMOHHS B KQUECTBE MUHECPATBHBIX
yaoOpeHuit. XuMu4ueckoe
3arpsi3HEHUE OKpYKaroleil cpeabl
COCIMHEHHSIMU a30Ta

dochop. Oxeun dochopa (V) u
dbocdhopnas kucnota, PuU3nUECKHUE U
XMMHYECKHE CBOMCTBA, MOJTyYCHUE

Hcnonb3oBanue GocaToB B
KayecTBE MUHEPAJIbHBIX YI0OpEHUH.
3arps3HeHne NPUPOTHON CPebl
dbocharamu

VYraepon, pacnpocTpaHeHHE B
npupoje, Gu3ndeckue 1 XUMHYECKHe
CBOMCTBA

23.12.2026

25.12.2026

13.01.2027

15.01.2027

20.01.2027

https://m.edsoo.ru/f2d85456

https://m.edsoo.ru/7fbdef49

https://m.edsoo.ru/c8af5f46

https://m.edsoo.ru/79¢c51b82

https://m.edsoo.ru/eal 6ee43

36

Oxkcunpl yraeposa, ux GU3nIecKue u
XUMHUYECKHE CBOMCTBA.

22.01.2027

https://m.edsoo.ru/a6915c71
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37

DKoJIoTHYecKre mpoOIeMBl,
CBsA3aHHBIE ¢ OKcHIoM yriaeponaa (IV)

VronpHas KUCI0Ta U €€ COIn

27.01.2027

https://m.edsoo.ru/36a13d99

38

[TpakTuyeckas padora Ne 4 o Teme
"IlosryyeHue yrieKucioro rasa.
KayecTBeHHast peakius Ha KapOOHAT-

noH"

29.01.2027

https://m.edsoo.ru/4de4a8dc

39

40

[TepBoHavasibHBIC TOHATHUS 00
OpraHUYECKUX BEIIECTBAX KaK O
COCIMHEHMSX YIIIepoa

Kpemuuii u ero coeguHeHus

03.02.2027

05.02.2027

https://m.edso00.ru/822{b263

https://m.edsoo.ru/1e94ee3a

41

[IpaxTuueckas padora Ne 5.
Pemenne OKCIICPUMCHTAJILHBIX 3aJia4
1o teme «BakHeilue HemeTamuibl U
UX COCTUHEHUS»

10.02.2027

https://m.edsoo.ru/d72fa3e8

42

KonTponbnas padora Ne3 no teme
«Baxaelne HeMeTauIbl U UX
COCIMHEHUS

12.02.2027

https://m.edsoo.ru/f5bae73d

43

OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIOB.
Meranueckas CBsI3b U
MEeTaJUTNYeCKasl KpucTajandeckas
pemérka. Pu3nyYecKue CBOMCTBA
METaJIJIOB

17.02.2027

https://m.edsoo.ru/83192917

44

45

XHWMHYECKUE CBOMCTBA METAJIOB.
DAEKTPOXUMHUECKUN Psijt
HaIpsHKEHUH METaJUIOB

O01u1re criocoObl MOTyYSHHS

19.02.2027

24.02.2027

https://m.edsoo.ru/5a41d1d4

https://m.edsoo.ru/435b87d4
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meTaiuioB. CruiaBel. Beruncienus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKIIUid,
€CJIM OJIUH U3 PEareHTOB COJCPIKUT

MIPUMECH

46 [lonsATHE O KOPPO3UU METAILIOB 26.02.2027 = https://m.edsoo.ru/2c28£427

47 [llenounple MeTAILITBI 03.05.2027 | https://m.edsoo.ru/c86edbda
O

48 KCHIBT I THIADOKCHIRT HATPHA H 05.03.2027 = https://m.edsoo.ru/4fdeelae
KaJIns

49 meHOqEIO3eMeHLIT,LIe METAILIRL = 12.03.2027  https://m.edsoo.ru/2bb5cf7b
KJIBLUN U Mardui

50 Baxuerinme coenuHEHNS Kb 17.03.2027 | https://m.edsoo.ru/85¢c2cal6
00600

51 © HjeHHe 1 CHCTEMATHSAtIE 19.03.2027 | https://m.edsoo.ru/593a4ab7
3HAHUN
JKéctroc o) CHOCOOBI €€

52 THOCTE BOZIRLH CHOCODR €€ 31.03.2027  https:/m.eds0o.ru/869f76b9
yCTpaHEHUs
[IpakTuueckas pabora Ne 6 o Teme

53 "YKEcTKOCTL BOIBI M METOMEI €6 02.04.2027  https://m.edsoo.ru/669f6¢cdd
ycTpaHeHus"

54 AmroMuHNH 07.04.2027  https://m.edsoo.ru/37e792ee
Amdore € CBOMCTBa OKCHJIa

55 MQOTEpHBIC CBOHCTS OKCHIA 09.04.2027  https://m.edsoo.ru/82b7fa7d
THJIPOKCH/IA

56 Keneso 14.04.2027 @ https://m.edsoo.ru/b3996d2a
0O

57 KCHARL, THHPOKCHIBT H COTH AKEe3a 16.04.2027  https://m.edsoo.ru/c3f79221
(IT) u xene3a (III)
O000611IeHIE U CUCTEMATH3a

58 HICHHE H CHETEMATHSat 21.042027  https://m.edsoo.ru/dbd9af72
3HAHUI

59 [TpakTuueckast pabora No 7. 23.04.2027  https://m.edsoo.ru/462adf7f
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Pemenue skcnepuMeHTaIbHBIX 33724
no TeMe «BaxkHeilnme MeTauibl U UX
COEIUHEHUS)

Brrancnenus no YpaBHCHUAM

XHUMHUYCCKUX peaKHHﬁ, €CJIM OAUH U3
pE€arcHTOB JaH B H30BITKE WUJIH

60 1 28.04.2027 @ https://m.edsoo.ru/a7a5913a
COJICPKUT MPUMECH. Beruucienus
MacCOBOM JOJIM BBIXOJIA MIPOIYKTA
peakuuu

000

61 060 erHHe 1 CHCTEMATH3ATIA 1 30.04.2027 | https://m.edsoo.ru/eed7912
3HAHUN
KonTponbnas padora Ne4 no teme

62 «Baxueinme MeTauisl U UX 1 1 05.05.2027  https://m.eds00.ru/5b499218
COEIUHEHUD)
B

63 cliiectpa u l\i[,aTepHaﬂH B 1 07.05.2027 @ https://m.edsoo.ru/483adc3a
IIOBCEAHEBHOM XU3HU YEI0BEKA
X

64 HMHICCKOE aTpASHEHIE 1 12.05.2027  https://m.edsoo.ru/f3f919fd
OKPYKaroIIel CpeIbl
P

65 OIT> XHMUH B peHicri 1 14.05.2027 | https://m.edsoo.ru/a98127b9
AKOJIOTHUECKUX MPOOIEM
PeseprubIil ypok. O60061eHIE 1

66 . 1 19.05.2027 | https://m.edsoo.ru/1c364847
CHCTEMATH3aLUs 3HAHUI
P % . 00600

67 CCPBHBIM YPOR. LOODIICHHE | | 21.05.2027  hitps://m.cdsoo.ru/56f46bf5
CHCTEMATH3aLUs 3HAHUI
P % . 00600

68 C3CPBHbI YPOK © ‘I,H crme n 1 26.05.2027 = https://m.edsoo.ru/b221b45¢
CHUCTEMATHU3ALUS 3HAHUMN

OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOIT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KVIACC

Kox
NPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHUA)

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TOHSTHH: aToM,
MOJICKYJIa, XUMHUYECKUI 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOPOJHAs W HEOJHOPOJHAS), BaJCHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAasi M MOJICKYJIIpHas Macca, KOJIHYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJS XHMHUYECKOTO
DJIEMEHTA B COCJMHCHUHU, MOJSPHBIA O0BEM, XMMHUYECKAs pPeaKius,
KIaCCU(UKALUA  PEAKIMA:  PEaKIUu  COCAMHCHUS,  PCaKINH
pa3NiOKEHUs, PEAKIMU 3aMCIICHHS, pEeakiuu OOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PEAKIMH, TETUIOBOW 3((dEKT peakiuu, pacTBop,

MacCCoBasd A0J BCEIICCTBA (HpOI_[eHTHaH KOHI_ICHTpaI_[I/IH) B paCTBOpPC

1.2

1.3

1.4

L.5

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MHOHATHU U

IIPUMEHSATH 3TU NOHATHUS IIPU ONMCAHUM BEIIECTB U UX MPEBPAICHUN
UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBIE€HUS (HOpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKkpbpIBaTh  CMBICI  3aKOHOB  COXpPAaHEHUs MAacChl  BEIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO Y4€HMs, 3aKOHA
ABorazapo

ONpEAeNATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B  OWHApHBIX

COCOAUMHECHUAX

1.6

1.7

KJaccu(UIUpoOBaTh XHUMHUYECKHE peakuuu (MO0 YUCIy M COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEMIOBOMY 3PEKTY)
BBIUHCIISATH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJSIPHYIO MAacchl

BCIICCTB

1.8

BBIUUCJIATHE MACCOBYHO JOJHO XHUMHYCCKOTIO 3JJICMCHTA II0 (I)OpMy.]'IC

COEIMHEHMN,

1.9

BBIYUCJIATH MACCOBYIO JJOJIIO BCIICCTBA B PACTBOPC

40




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUS — HaAOJIO/IEHHE,
U3MEPEHHE,  MOJCIIMPOBaHUE,  OKCHEPUMEHT  (peajbHbli U

MBICJICHHBII )

ITo Teme: «Bakuelmme IMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

pacKpblBaTh CMBICI OCHOBHBIX XMMHMYECKUX TOHATHUN: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAEATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coeMHeHul no popmMynam

2.3

KJ'IaCCI/I(bI/IHI/IpOBaTB HCOPIraHN4YCCKUEC BECIICCTBA

24

2.5

2.6

2.7

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAAs ONMCAHUE NPUMEPAMHU

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKINN

IMPOrHO3NpPOBATH CBOMCTBaA B€OICCTB B 3aBHCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHlCHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBIOJTHEHHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo00pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBAThH U MPOBOJAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMyc, (peHoTaaert, MEeTUIOPaHXK U Ipyrue)
MIPOBOAMTD PAcU€ThI IO YPABHEHUIO XUMUYECKON peaKkuu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmommueckass cucrema
xumudeckux snemeHTtoB J[. M. MenpaeneeBa. CtpoeHHne aTOMOB.

Xumudeckas cBa3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHEIC peaknuuun»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKMX IOHATUH: SIpO aroma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOuTadb, paguyc aroma,
XUMUYECKasl CBA3b, IOJIApHAs WM HENOJIApHAs KOBAJICHTHasl CBs3b,
SJICKTPOOTPUIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJIICHUA

3.2

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUE 3JICMCHTHI
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34

OIKCHIBATh W XapaKTepH30BaTh TaONM4HyI0 Gopmy Ilepuommdeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IU4aTh MOHATHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIpley» U «OOJIBIIIHEY ICpuoabl

packpsiBaTh cMmbica I[lepuoamueckoro 3akona JI.M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHKUE MTEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX DJJIEMEHTOB OT HUX TNoJoXkeHus B Ilepuoanueckoit

CHCTEMCE

3.5

COOTHOCUTHh  0003HAu€HUs, KOTOpble HUMEKTCSI B  Tabnuue
«Ileppuoguueckass  cucremMa  XMMHYECKMX  dineMeHToB .U
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS AaTOMOB
XMMHYECKHX DJJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4YuciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

OIIPCACIIATH CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

OIIpCaAcCIsATb BHUO XHMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBO U XUMUYECKasT PEAKIUS)

pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TOHSITHH: pacTBOD,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, JIIEKTPOIUTHYECKAsT IUCCOLUALINS,
peakiy MOHHOTO0 OOMEHa, KaTaju3aTop, XUMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKHCITUTEITFbHOBOCCTAHOBHUTEIIbHBIC peakIuu, OKHUCJTUTEb,
BOCCTAHOBUTEJIb, OKHCIIEHHE U BOCCTAHOBIIEHHME, aJUIOTPOIHS,
am(poTepHOCTh, XUMHYECKass CBS3b  (KOBaJeHTHas, HOHHAas,
MeTaJuIMuecKas), KpUCTAJNIMYECKas pelETKa, CIUIaBbl, CKOPOCTh

XUMHYECKON PEaKnn

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHHA U

MMPUMCHATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaIJ_[eHI/Iﬁ

1.3

COCTaBJIATh YpPaBHCHUA BHCKTpOHHTquCKOﬁ JUucconuanuu KHCIIOT,

LIEJI0YE U COJIEH, IOJIHBIE M COKPALEHHBIC YPAaBHEHUs DPEaKLUU
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WOHHOTr0 oOMeHa

1.4

L.5

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTABJICHUS JIEKTPOHHOr0 OajaHca ITUX peaKLuil
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkiuu

Ilo Ttemam: «Hemerasuibl U uUX coequHEeHUS» U «MeTalibl U HUX

COCAUHECHUA»

2.1

2.2

2.3

24

2.5

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CIICIM(PUICCKUE XUMHUECKIE
CBOMCTBA TPOCTBIX M CIIOKHBIX BEIIECTB, TOJTBEPKIAs ONMUCAHHE
IpUMEPaMHU MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

IMPOrHO3NpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B PAa3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaToOpHBIM O0OpYIOBaHUEM, a TaKXKe IMpaBWiIaM OOpaIEeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHMIO

ra3000pa3HbIX BEILECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

HpOBOI[I/ITI) pCaKHI/II/I, HO}ITBCp)KI[aIOHII/IC Ka‘-ICCTBeHHI)II\/JI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cynbdar,
THJIPOKCUINOHBI, KaTHOHBI aMMOHUS, WOHBI HM3YyYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB

[To Teme: «XuMuUs 1 OKpy>Karomas cpea

3.1

3.2

PaCKpbIBaTb  CMBICJI  OCHOBHBIX  XUMHWYCCKUX MMOHSATHUH: HI[K

BCIIECTBA, KOPPO3Ud METAJIIIOB

IMPUMCHATE OCHOBHEBIC OIICpanuu MBICTIUTEIBHOMN JCATCIIBHOCTH —
aHajiu3 MW CHHTC3, CpPaBHCHUC, O606IJ_ICHI/IC, CUCTEMATH3AlIUIO,
BBIABJIICHUC TIPUYHUHHO-CICACTBCHHBIX CBsA3CT — 1 U3YUCHUA
CBOICTB BCIICCTB M XHMHYCCKUX pCaKHHﬁ; CCTCCTBCHHOHAYYHBIC
METOJABI IIO3HAHUA — H&6J'IIO}IGHI/IC, HN3MCPCHUC, MOACIIMPOBAHUC,

HKCIIEPUMEHT (peabHbIN U MBICICHHBIN )
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kox

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

1.2

IIpenmer xumuu. Ponp XMMHM B KU3HM 4Ye€JIOBEKa. XHMHUS B CHUCTEME HaykK.
Tena u BeniecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

Ilonstre o METOJaX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnoco0n1

pasaciICHUus cMmecen

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumudgeckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTblie U Cl10KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XMMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

1.5

KonnuectBo BemectBa. Moisib. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Hcia CTPYKTYPHBIX €IuHUI BemectBa. Pacu€rel mo ¢dopmynam

XUMHYECKHX COCIUHEHUM

1.6

1.7

dusznyeckrue U XUMHUUYCCKHUE SBJICHHUS. XUMHUYCCKAs peakuuga u e€ IIPpU3HAKH.
3akoH COXpPAHCHUS MaCChbl BEIICCTB. XHUMHUYECKHE YpaBHCHHA. KJ'IaCCI/I(bI/IKaI_[I/IH

XUMUYECKHUX peakluii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0i, C MpaBUIaMHU
paboTel B Jaboparopuu W npuéMamMu oOpaimieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, H3y4y€HHUE U ONucaHue (U3MYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIECTB, HaOmoJeHne (u3ndeckux (IJIaBleHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIIEHWE U KOHJAEHCAlUs BOJbI) U
XUMHUYECKHX  (TOpeHHe  CBeYM, NpPOKAIMBAHUE  METHOW  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWW, HAOIIOJIEHWE W OINHUCaHUe
IIPU3HAKOB IPOTEKAHHWS XHWMHUYECKMX peakuuid (pas3jokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHUe
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJEHCTBUE XKeENlE3a C PaCTBOPOM

commu meau(Il), n3yuenne cnmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
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2.1

22

23

buapTpOBaHWE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYNUCTKU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB ITPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3znyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. HaxokaeHuwe kuciaopoja B mpupoje, (pusndyeckue U XUMHYECKHE
cBoiicTBa (peakumuu ropenus). Oxcuapl. [Ipumenenue kucimopona. CrocoObl
MOJIyYeHUsl KHUCIOpoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKOH peakiui, TEePMOXUMUIECKUE YPAaBHEHHSI, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,
ycuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CIIOs

Bonopon — snemeHT u mpocroe BemectBo. HaxoxzneHne Boaopona B IPUPOZE,
¢u3MuecKkre W XUMHYECKHE CBONCTBA, NPUMEHEHHE, CIOCOOBbl MOTY4EHHS.

Kucmaote! u comu

24

Monsipablii 00BEM ra3oB. PacuéThl 0 XUMHUYECKUM YpPaBHEHHSIM

2.5

2.6

®usnyeckue CcBoKcTBa BOAbl. Boma kak  pactBoputens. PacTBOpBL
Haceimiennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKU3HU uenoBeka. KpyroBopor
BOJAbl B MpPUpPOAE. 3arps3HEHUE MPUPOIHBIX BoA. OXpaHa M OYHCTKA
MIPUPOHBIX BOJT

Knaccudukanuss Heopranmdeckux coeaunenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojeoOpa3sywoimire (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenknatrypa okcuaoB. Dusznueckne M XUMHUYECKHE

CBOMCTBA OKCHIOB. HonyquHe OKCHUI0B

2.7

OcHoBanmsi. Knaccudukamnuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccuduxanus kucinor. Homenkiarypa kucnor. dusnueckue u
XUMHYECKHE CcBoMcTBa KuCIOT. Psgan axkxtuBHoctH MeTaiioB H.H. Bekerosa.

[Tony4yenue kucnot

Comu. Homenknatypa coseil. @usznueckue M XUMHUYECKHE CBOMCTBA COJICH.
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[Tonyuenue coneit

2.10

I'eneTnueckas cBI3b MEXKAY KilaCCaMH HECOPraHU4YECCKUX COCI[I/IHCHI/II‘/'I

2.11

XUMHYECKUH  JKCIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE  COJAEpKaHUsA
KHCJIOpO/ia B BO3JyXe, MOJNy4YeHHE, COOMpaHUe, paclio3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOICUCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS M MPEKpallleHus: TopeHus (11okapa), 03HaKOMJIEHHUE C
oOpa3lilaMu OKCHJOB U OMNHCAHME WX CBOMCTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bojiopoza ¢ okcunoM Menu(Il) (Bo3MOXKHO HCIONIB30BaHUE BHIEOMATEPHAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCClIEJOBaHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCUCTBHE BOJBI C MeTAJIaMU (HaTpUEeM U KaJbIHEM)
(BO3MOXHO HCHOJb30BAaHUE BUJCOMATEPUAIIOB), OIPEAEICHUE PACTBOPOB
KUCIIOT U IHEJNOYel C TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpacKM HHJMKAaTOpPOB B pPAacTBOpAaxX KHUCIOT M IIEJIOYeH, H3ydyeHue
B3aumozeiicteus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
METaJUIaMH, PEaKIUi HeUTpaIu3aluu, MoJy4YeHuEe HEPAaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHME OJIHOIO MeTajula JAPYrMM M3 pacTBopa COJM, pelIeHue
AKCIIEPUMEHTANIBHBIX 3a/1ad Mo TeMe «BaxHelnme Kiacchl HEOPraHUYECKUX
COETUHEHUIN)

[Tepnoanueckuit 3akoH u [lepuoanyeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

3.1

3.2

33

[lepBble TOMBITKKA KIAaCCH(PUKAIMU XHUMUYECKUX dJeMeHTOB. [loHsatue o
TPYIax CXOJHBIX AJIEMEHTOB (IEJTOYHBIE U IETIOYHO3EMENbHBIC METAJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. M.
Meneneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS (bopmbI
[lepuoauueckoit cuctembl xuMHueckux osnemeHtoB [[.M. Menneneesa.
IIepuoasl u rpynmbl. PUZHMYECKUH CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

neépruoaa U IrpyIiibl 3JICMCHTA

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DinekTpoHbl. CTpoeHue
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JIEKTPOHHBIX 000J04YeK aroMoB IMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Iepnomnueckoit cucremsl .M. Menneneesa. XapakTepUCTHKAa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoaunueckoil cucteme .M. Mennaeneena

34

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB 10 TpyINaM M TEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku W npakTuku. (.M. MenneneeB — y4€HbIA U

I'pa)KIaHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (moJsisipHass M HEMOJSIPHAs)  CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. MloHHAas CBA3b
Crenens okuciienust. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. [Ipoieccs

OKHCJICHHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

9 KJIACC

Kon

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHE OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHUCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
L1eJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKuuu pa3jIoKCHUA, COGI[I/IHCHI/IH)

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

BemecTBo 1 XMHu4ecKas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dyeMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMHUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUusi MU MX
COCMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B Ilepromnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

1.3

CrpoeHne BellecTBa: BBl XUMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMUYecKol cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BeUIeCTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCIUHEHUH,

TE€HETUYECKas CBSI3b HEOPTaHUUYECKUX BEIIECTB
Krnaccudukanys XuMU4ecKuX peakiuid Mo pa3IudHbIM IpU3HaKaM (10 YUCTY U
COCTaBY YYacTBYIOIIHMX B pEaKIUU BEIIECTB, MO TeIIoBoMy 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO0 06paTI/IMOCTI/I,
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1.4

M0 YYacTUIO Karanu3aropa). OK30- M JHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMUUYECKON peaKLIMU

[Tonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOH pEaKIUUd U TOJOXKECHUE

XUMHYECKOI'O paBHOBECHUA

L.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, annoHbsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakuun voHHOro oOMeHa. YcCiIOBUs NPOTEKaHUs PeakUUid MOHHOro oOMeHa,
IIOJIHBIE U COKpAlEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJieil B CBeTe MpEeACTaBICHUNH 00 3IEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHble peakunu Ha HOHBI. [loHsATHE O THAPOIU3E COoJIeit

XVUMUYECKUIl JKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSIMH KPUCTAJUTUUECKHX
pEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
aJiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOpPOCTH XHWMHUYECKOW peakluu OT BO3JEUCTBUS pa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMALNM  KHUCJIOT, INenouel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs PeaKlMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUIMX IPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peaKUUi (TOpeHHEe, PEeaKIUH pPasyIoKEHUs, COCTUHEHUS),
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAaUeCTBEHHBIX PeaKIMi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CtpoeHue u Gu3nUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpPE XJopa
(B3auMoielicTBME C MeTalJlaMH, HeMeTajllaMH, IIeouamMu). XIJIOPOBOJIOPO.

ComngHast KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4YeHHE, MpUuMeHeHue. [lelictBue
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2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeKa. BaxxHeline XJIOpUAbI U UX

HaxO0XJICHUE B IIPUPO/JIC

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dusnueckue W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKHE U XMMHYECKHE CBONCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT U crernuduieckne). XuMHUIECKHUe
peaxkiuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a TMOMY4YeHUsS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. Haxoxnenue cepsl U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOMKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 npcaoTBpalliCHUA

2.3

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPOJIE,
busznueckrue U XMMHYECKue cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (u3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHHUSA, UX (U3NYECKUEe M XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHS. A30THasg KHUCJIOTA, €€ MOJIydEHHUE,
¢du3nueckne W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBbI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpusnUecKre U XUMUUYECKHUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QuU3MUECKUE U
XUMHUYECKHE CBOWMCTBa, moiiydeHue. lcmonb3oBanue QocdaroB B kadecTBe

MUHEpAJIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHHUS. YIJIepoJ, aUIOTPOIHBIE
Moau(UKaAIMK, PACIPOCTpaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B mpupone. OKCcuabl yriepona,
X (U3NYECKHEe M XUMHYECKHE CBONCTBA, NEHCTBHE Ha >KHUBBIE OPTaHU3MBI,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6J’I€MBI, CBsA3aHHBIE C OKCHIOM
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yrinepona(IV); rumore3a rino0adbHOTO TOTEIUICHUS KIMMAaTa, NapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHC, IMPOMBIINUICHHOCTU U

CEIIbCKOM XO3SIMCTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepoja (MeTaH, 3TaH, 3TWUJIEH, AalETUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHsTe o Ouojornyecku
BOKHBIX BEILECTBAX: XKHUpax, OenIKax, YIrJIeBoJax — M HUX POJU B KU3HU
yeroBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX U HEOPTaHHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyY€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIEHHOCTU. BakHel e cTpouTenbHble MaTepHabl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiemsl Oe30macHOTO

HCITIOJIb30BAHHA CTPOUTCIbHBIX MATCPHUAJIOB B HOBCCHH@BHOﬁ KHN3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydyeHue oOpa3lioB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KaueCTBEHHBIX PEaKIMA Ha XJIOPHUA-
HMOHbI M HaOJIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKarolIne
¢u3nyecKkre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJOpPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIMHEHHUSIMU
(BO3BMOXXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJeHHE Mpolecca
oOyriuBaHUs caxapa HoJ JEHCTBHEM KOHIICHTPUPOBAHHON CEpHOM KHCIOTBHI;
M3Y4YeHHE XMMHMUYECKUX CBOMICTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaONIOJeHHe Tpu3HaKa eé
MPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUI (BO3MOXKHO UCIIOJIb30BAaHUE BHJICOMATepHalIOB), oOpa3Lamu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TIOyYeHHe, COONpaHne, paclo3HaBaHue 1
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DEAaKIMi Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yUYEHHE TPU3HAKOB HUX TPOTEKaHMS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJbIO0 (BO3MOKHO
UCIOJIb30BaHUE BUJIEOMATEPHATIOB); H3yUYE€HUE MOJIENed KpHUCTaUINYECKUX

pemiéTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
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3.1

3.2

azicopOLMU PacTBOPEHHBIX BEILECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM
MPOTHBOra3a; MOJy4YeHUE, cOOMpaHHMe, PACIO3HABAHWE W H3y4YCHHE CBOICTB
YIJEKUCIOro rasa; IpOBeIeHHWE KayeCTBEHHBIX peakluii Ha KapOoHaT- u
CWJIMKAaT-UOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOJYKIMEeH CHIMKATHOM HPOMBIIUIEHHOCTH, pPEUICHHE 3KCIEepUMEHTAIbHbBIX

3a71a4 110 TeMe «BaKHeNIIe HEMETAUILI U UX COEIUHEHUSI»
Mertaiibl 1 UX COEIUHEHUS

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMHUecKux odnemeHtoB J[.U.
MenpneneeBa u ctpoeHust aroMoB. CTpoeHHE MeTauIoB. MeTainueckast CBsI3b U
METAUINYECKass KpUCTAUIMYECKas pemeTKa. JIEKTPOXMMHYECKUM  psif

HaIpsHKEHNUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. Criassl (CTallb, 4YyT'YH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBINIJICHHOCTH

33

34

3.5

[[lenounsle MeTayuibl: nosnoxeHue B llepumonnyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHHE B IPUPOJE.
duznyeckue 1 XMUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKCHJIbI U
TUAPOKCUABl HaTpusd M Kanud. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METAJbl MarHuid W KaJbIUW: TOJOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJeHWe B mnpupone. Pu3nMyeckrhe M XUMHUYECKUE CBOMCTBA
MarHvsi ¥ Kanblus. BaxHeimve coenvHeHUs Kalblus (OKCUMA, THUIAPOKCHUI,

comu). JKEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

AmoMuHMIL: TIONOXkeHUEe B Ilepuomuyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaXxOXAEHUE B npupozaec. Pusnueckue u
XUMHYECKHE CBOMCTBA aFOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHUA

3.6

3.7

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pu3nMyeckue u
XUMHYECKHE CBOHCTBa jkene3a. Okcuipl, rUApokcuabl U comu sxkenesa(ll) u

xene3a(lll), mx coctas, CBOMCTBA U TTOTyYCHUE

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,
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4.1

X (u3nueckUMH CBOMCTBAMHM; U3YYEHHE PE3yJIbTaTOB KOPPO3UH METAJJIOB
(BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICICTBUSL  OKCHJAa KalblUsi W HaTpus C BOAOH  (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIIEIOBAHUE CBOWCTB KECTKOW BOJBI;
mpolecca TOpeHUs Kejle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIIOB); MTPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN Ha HOHBI
(Marams, Kanblus, amroMuHus, nuHka, skeneza(ll) u sxemesa(Ill), memu(I);
HaOJII0/ICHNE U OMKMCAaHWE MPOIECCOB OKpAIIMBaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblug ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJEOMAaTEpHAJIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHUS U THUIPOKCHIA
LIMHKA; PEIIeHNE IKCIIEPUMEHTAIbHBIX 3aJa4 10 TeMe «BaxxHelme MeTauibl U

UX COCIIMHEHHUS»
XHUMHMS M OKpYXkaromas cpeaa

HoBble maTepuansl u TexHosnoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucrnoap30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. IlepBas momMoms NMpu XUMHYECKHX OXKOTax M

OTPABJICHHUAX

4.2

4.3

OCHOBBI  3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxkatomen cpeasl [1JIK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOJIOPOAOB (yroib, MPUPOIHBIA Ta3, HedTh),
MPOAYKTHI UX MEepepabOTKH, UX POJIb B OBITY M IIPOMBIIINIEHHOCTH

XUMUYECKUI SKCIIEPUMEHT: U3yuyeHue 00pas3I[0B MAaTepPHANIOB (CTEKIIO, CIIJIaBbI

METaJJIOB, MMOJIMMEPHBIE MaTepHaJIbl)
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IPOBEPSIEMBIE HA OI'D 11O XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OEPA3OBAHUS

Kox
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0paszoBanust Ha ocHose ®PT'OC

1

1.1

1.2

IIpencrasnenue:

0 TIO3HABAEMOCTH SBICHHHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M IPaKTHYECKON
JEeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHUU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCIIC SKCIICPHUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HMCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

2.1

o cepax mpodeccHoHaTbHOI AeATEIFHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMCHHBIMHN TCXHOJOIWsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpuBaTh
XUMHUIO KaK cepy cBoelt Oyayiieil npopeccuoHaabHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMHMH Kak NMPO(UIBHOTO NpeaMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPETHETO 0OIIET0 00pa30BaHMs

Bnanenne cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUEC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!:

BaXHEHIINE XUMWUYECKHUE TIOHATHSA: XUMHYCCKUH 3JICMCHT, aTOM,
MOJIEKYJIa, BEHIECTBO, IIPOCTOE M CJIOYKHOE BEIIECTBO, OJHOPOAHAA U
HEOOHOPOAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIIpHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKkuMs, peakUuu COEIUHEHHS, PEAKIMHU Ppa3JIOKEHMs, PpEeaKLuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOW I(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MAaccoBas IO XMMHUYECKOIO
AIIEMEHTa B COEMHEHUH, MacCOBasl JIOJS U MPOLEHTHAs KOHUEHTpaIUs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIN CJIOM aTOMa, aTOMHas

opOuTanb, paauyc aToMa, BAJICHTHOCTh, CTENCHb OKUCIICHHUS,
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22

23

XUMHUECKasl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIApHAsI
KOBaJCHTHAast  CBs3b, HMOHHAs  CBSI3b, METAJUIMYECKAs  CBS3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, HOHHAs, MeTaJuIhyecKasi,
MOJIEKYJISIpHAsA), MOH, KaTUOH, aHHOH, DJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTEJIb, OKHCICHHME W  BOCCTAHOBJIEHHE, DIJIEKTPOJIU3,
XUMHYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTUMBIC PEaKIUH,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJUIOB, CILIABbI
OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAHEHMSI MacChl,
nepuoanueckuii 3akoH JI.MI. MeHnaeneeBa, 3akOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo

TeOpUu XAMUU: aTOMHO-MOJIEKYJIIpHAas TEOPHSL, TEOpUs

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJIIOYAIOIIECH

3.1

YMEHHUE MPaBUIIbHO UCIIOIH30BATH N3yUCHHBIEC BEIIECTBA M MAaTEPHAIIBI
(B TOM wuymciae MHUHEpaJbHbIE YIOOpPEHHUs, METAaUIbl M CIUIABHI,
IPOAYKTHl TEPepadOTKH TPUPOAHBIX HCTOYHUKOB YTIICBOJOPOIOB
(yriasi, mpupoAHOTo Trasza, He()TH) B OBITY, CEbCKOM XO3iHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHE MTPOrHO3UPOBATh BIMSHUE BEILIECTB

H XUMHYCCKUX IMPOLECCOB HAa OPraHU3M 4YCJIOBCKa W OKPYXKAIOUIYIO

MPUPOJTHYIO CpEey

3.2

3.3

34

YMCHHUEC HUHTCIPUPOBATH XUMHWYCCKUC 3HAHHA CO 3HAHUAMHU IOPYTrux

y4eOHBIX IPEIMETOB

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOUYHHKAMHM WMH(OpMaLUU
N0 XUMHM (Hay4yHas W HAy4YHO-TIONMYJISIpHAs JIMTEparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPAIICHUAX u NPaKTUICCKOM MNMPpUMCHCHUU n YMCHHC

MCIIOJIb30BAaTh €€ JUIsl pelIeHns yueOHO-T03HaBaTEeIbHbBIX 3a/1a4
Brnanenne ocHOBaMU TOHSTHWHOTO ammapaTta W CHMBOJHUYECKOTO
S3bIKa XUMUHU JJI COCTaBNeHUs (HOpMyNl HEOPraHMYECKHX BEIIECTB,

YpaBHEHUH  XUMHYECKHMX  pEaKIUi; OCHOBAMHM  XHMHUYECKOU
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HomeHknatypbl (IUPAC u TpuBHanbHOIN)

VYMenne OOBICHATL CBS3b MHOJIOKEHHS DJIEMEHTA B HCpHO,HH‘l@CKOfI

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA aATOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn sjapa, oOlee YHucio
AJIEKTPOHOB), PACIPEIEICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX NEPHOIOB, KT U KaJIbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB (paaulyc aroma, 3JIeKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS JJIEMEHTOB B
[lepuognueckoit cucremMe (B MaJbIX NEpPUOAAX U TJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenne kinaccuuuupoBarh:

7.1 XUMHYECKHE YJICMECHTBI

7.2 HEOpraHUYEeCKUE BEIIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue ornpenensiTh:

g1 BAJICHTHOCTh U CTETEHb OKHCIICHUS] XUMHUYECKHUX DSJIEMEHTOB, 3apsl

' HOHA

g2 BHUJI XHMHMYECKOM CBA3M U THUN KPUCTAJUIMYECKOW CTPYKTYphl B

. COCIMHEHMIX

8.3 XapakTep cpebl B BOJHBIX pacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBUTEIH

9 YMeHue xapakTepu3oBarh (pU3nUecKkre U XUMUYECKHUEe CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATpUM, Kaaul, MarHui,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI

92 metaioB [-IIA rpynm, amromunus, menu (II), nunka, xeneza (II u

' III), oxcunpr yraepona (I u IV), kpemuns (IV), azora u pochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHcCTas, a30THas,
dbocdopHas, yrojibHas, KpeMHHEBasI KHCJIOTA U UX COJIH)

93 MPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BEUIECTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NMPUMCHCHHUC BCHICCTB B
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3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTDH ITPOTCKAHUSA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPAaBHEHUs pEaKLui, B

10
TOM YHUCJIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIAcCOB
' (rpynm) HEOpraHU4EeCKUX BELIECTB
104 MOJTBEPXKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BBIYUCIATh (POBOIUTE PACUYETHI):
11 OTHOCHUTEIIbHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUU
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Tra30oB
114 [0 YpaBHEHUSIM XHMHUYECKUX pPEaKIUil M HaXOAUTh KOJIUYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOYKTOB PEaKIUK
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  TOo3HaHuUA  (HaOmroleHue,
121 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) NIPU U3yYEHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMEHHEe chopMynupoBarth mpoliaemMy U
MPEAJIOKUTh YTU €€ PeIIeHUS
122 Oe3omacHOil pabOThl ¢ XMMHYECKMMH BEIIECTBAMH, XUMHYECKON
' MOCY/I0H M J1a0OpaTOPHBIM 000PYIOBAHHEM
MpaBUjIaMu O€30MaCHOTO OOpaIeHus C BEIECTBAMH, HCTIOIb3yEMbIMU
B MOBCEHEBHOM JKU3HH, MPaBUIaMH MTOBEICHUS B LENSIX cOepeskeHus
123 3JI0POBbSl U OKPYXKAIOIIEW MNPUPOAHON Cpeapl; MOHMMaHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HAa >KHUBBIE OPTaHU3MBI OMPECIEHHBIX
BEIIIECTB, CMIOCOOOB YMEHBIIICHHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hannume mpakTHYecKux HaBBHIKOB TUIAHMUPOBAHUS M OCYIICCTBICHUS

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3YUCHUC U OIIMCAHUC (1)I/I3I/I‘{CCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHC
C (1)PI31/ILIGCKI/IMI/I n XUMHUYECKUMU SIBJICHUSMMH, OIIBITHI,

WJUTFOCTPUPYIOLIUE IIPU3HAKY IIPOTEKAHNS XUMUUECKUX PEaKLIUN
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13.2

U3ydeHHe croco0OB pa3feieHHs CMecel

13.3

IMOJIY4CHHUE KHUCIOpoAa M HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U U3YUCHUC €TO CBOﬁCTB; MOJIYYCHHUC YIJICKHUCJIOIO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUYCHUEC €TI0 CBOMCTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcTBOPOB C ONpPEIEIEHHON MaccoBOM  Jonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKAaTOPOB (Jrakmyca, METHIIOpaHka u
denondranenna) A ONpeAeseHUs XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIeJIoYei

WCCJIEIOBAHUE W ONHCAHHE CBOWCTB HEOPraHMYECKUX BEILECTB
pa3IMYHbIX KJIACCOB; U3YUEHHE B3aUMOJCHCTBUS KUCIOT C METaulaMH,
OKCHJAaMH  METaJUIOB,  PACTBOPUMBIMH M HEPaCTBOPUMBIMH
OCHOBAHMSIMH, COJISIMM; TIOJIy4YEHHE HEpPacCTBOPUMBIX OCHOBAHUI;
BBITECHEHME OJHOIO METaula JpPyrMM W3  pacTBOpa  COJM;
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCUIOB AIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC OKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX COGI[PIHCHPIﬁ)); «3J’I€KTp0J'II/ITI/I‘~IeCKa${
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«BakHeime MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro oOMEHa; KaueCTBEHHbIE peakIuu Ha
NPUCYTCTBYIONINE B BOIHBIX PACTBOpaX HOHBI: XJIOPHI-, OpOMHI-,
uomua-, cynbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblusi, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

14.1

NPpEACTAaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (bOpMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"paCbI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITMPUYCCKUE

3aKOHOMCPHOCTHU

14.2

YCTaHABJIMBATL CBA3U MCEXKAY pCaJIbLHO Ha6J'HO)IaeMI)IMI/I XUMHUYCCKUMH
SABJICHUAMMU U IPOLCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O0O0BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB
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INHEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUSA

1.1

YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

1.3

1.4

1.5

ATOMBI W MOJEKyNlbl. XUMHYECKHE dJieMeHThl. CHMBOJIBI XHUMHYECKUX
251eMeHTOB. [IpocThie U CI0XKHBIE BELIECTBA.

Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX AlIeMeHTOB. CTeneHb
OKUCJIICHUA

3aKOH TIOCTOSIHCTBAa cocTaBa BemlecTB. (OTHoOcUTENIbHAsh aTOMHas Macca.
OtHocuTenbHas MOJIEKYJIApHas Macca. MaccoBast 10J1s1 XUMHYECKOTO 3JIEMEHTa
B COCIUMHCHNU

KonmaectBo BemectBa. Monb. Momnsipaas Macca. MolsipHbId 00BEM Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACChI 1 YUCJIAa CTPYKTYPHBIX CAUHHUIL BEIICCTBA

1.6

Pusnyeckue U XUMUYECKUE sABJICHUSA. XMMHMUECKas PeaklUMs U €€ NPU3HAKU.
3aKOH COXpaHEHMsI MACChl BEIIECTB. XUMHUECKUE YpPaBHEHUS
[Iepnoanueckuit 3akoH u lIlepuoanueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

2.2

2.3

3.1

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucreMa XuMAYECKUX 1eMeHToB J[. M.
Menneneesa. Ilepuoast u rpymnmnbsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEDA,

HOMCPOB II€prOJa U I'pyIIIbl 3JICMCHTA

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX  000JI04eK aToOMOB MepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB

ITepuonnueckoint cucremsl JI.1. Menaeneena

BaKOHOMepHOCTI/I B M3MCHEHHU CBOMCTB XMMHYCCKHUX DJIEMCHTOB MEPBLIX TpéX
NnepruoaoB, KaJlkud, KaJIbIUA (pa;u/lyca aTOMOB, J3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYECKUX W  HEMCTAIIMYCCKUX CBOP'ICTB) n ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJOXXCHHEM DJJICMCHTOB B HCpHOI[H‘ICCKOfI CUCTEME H

CTPOCHUEM UX aTOMOB
CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.

Meramnnueckas CBI3b
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3.2

Tunbl KpHCTAIMYECKUX PpEmETOK (aToOMHas, WOHHAsA, MeETaJIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPTaHWMYECKHX COCAMHCHHN: OKCHJIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Marovugd W KaJlblHs, aJJFOMUHHA, KCJIC34d. BHGKTpOXI/IMI/I‘IeCKI/Iﬁ

A HAIIPSKEHUN METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKA

4.5

Ouznyeckue U XUMHYECKHE CBOICTBa OKCHUIOB HemeTamnoB: cepel (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), xpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcuaoB: MeTaioB [A-IIIA rpymm, munka, meau(ll) u

xkenesa(ll, I). TTonmydyeHne oKCUI0B METAIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUAOB  aJIOMUHUSA, oKene3a, ULuHKa). Ilomyuenme ocHoBaHui U
aM(OTEpPHBIX THJIPOKCHUJIOB

OO61mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOH, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEpPHOM W a30THOM KHUCIOT.
[Tonyyenue kucaot

OO0mre xuMHYECKUe CBOMCTBA cpenHux coned. [lomyuenue conei

[Tonyuenue, cobOupaHHe, paclmoO3HABaHHE BOAOPOJA, KHCIOPOAA, aAMMHAKa,

YIJICKUCIIOTO I'a3a B J18.60paT0pI/II/I

4.11

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI TOTYYECHUSI METAJIJIOB
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4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Kraccudukaruss XuMHUUeCKHX peakuuii Mo pa3IuyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TemIoBoMy 3¢¢eKTy, Imo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

52

53
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5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE peaKIuU. TepMOXUMHYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHMS] M BOCCTAHOBJICHHA.  DJEKTPOHHBIM  OajaHc
OKHCJIMTEIbHOBOCCTAHOBUTEIbHON PEaKIUU

Teopus anekTpoauTudyeckoi aucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOIUTHL U
HEANEeKTPOoJuThl. CHUiIbHBIC U c1a0bie JIeKTPOIUThL. CTENeHb JUCCOLMAIIIT
Peakiiuu monHoro obmeHa. YCiIOBHS MPOTEKAHMs pPEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKHX pEaKIuil B J1adopatopuu u OBITY.

HepBaﬁ NoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXKarolleil  cpeapl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS
[IpenenbHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOjeM. YCWICHHEe MapHUKOBOTO 3 dekTa,

pa3pymieHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, Gocdopa, yriepona, KpeMHHUSI U UX COEIWHEHUHN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX coeuHeHuH. [loHsaTHe 0 KOppO3uH METaIOB, OCHOBHBIE
CIoCOObI 3alIUTHI UX OT KOPPO3UU

[TpuposnHble UCTOYHHKHU YIJIEBOJIOPOAOB (yroyib, MPUPOIHBIA ra3, He(dTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMIIEPUH, YKCYCHAs! KHUCIIOTA).
[TonsiTHE O OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIN B ) KU3HU YCIIOBCKA
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PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM pPaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMUYECKUM YPaBHEHUSAM
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

METOJJUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1.

2.

H.I1.Tpoery6oga. [loypounbie pa3paboTKu 1o XuMuu. 8 Kiacc. — M.:
BAKO, 2014. —400c. — (B moMo111s MIKOILHOMY YYUTEIIO).

B.I". lenucoBa. Xumus. 8 kiacc: moypouHsle miaanbl no yueonuky O.C.
["abpuensna. — Boarorpan: Yuurens, 2011. — 171c.

. O.C. I'abpuensn, C.A.CnankoB. Pabouas teTpaab «Xumus. 8 Kiace» —

M.: Opoda, 2017. — 207c.

O.C. I'a6puensu, A.B.Kyniosa. Xumus. S8ki1.: TeTpaas 1
71a00paTOPHBIX OMBITOB U MpaKkTUYecKux padot. — M.: lpoda, 2017. —
96c¢.

H.C.ITaBnoBa. KoHTpoJIbHBIE U CAMOCTOSITEIbHBIE PAOOTHI IO XUMUU: §
kiacc: k yueOHnuky O.C. Nabpuensna «Xumus. 8 kimace». — M.

N3 narenscTBO «OK3ameny», 2015. — 253c¢.

H.IT.Tpoery6oBa. KoHTpOIBEHO-U3MEPUTEIBHBIC MaTePUATIbL. XUMUS. 8
kiaacc — M.:BAKO, 2013. —112c.

C.B.bouapona. Xumus. 9 knacc. [loypounble miaHbl 0 Y4EOHUKY
«Xumus. 9 kimacey» O.C. I'abpuensna. — M.: [lpoda, 2006. — 96¢.
M.IO.T'opkoBenko Iloypounsie pa3padoTku 1mo Xxumuu. 9 kiacc. — M.:
BAKO, 2013. —432c¢. — (B moMoIis MIKOJILHOMY YYUTEIIIO).

Xumust. 9 xi1.: pabouas tetpaab K yueonuky O.C. ['abpuensna « Xumus.
9xmace» / O.C.I'abpuensn, C.A.CinaakoB. — 3-¢ U311, CTEPEOTHIL. — M..:
Hpoda, 2017. — 221c.: u.

10.Xumust. 9 ki1.: TeTpanb i JIabOpaTOPHBIX OMBITOB M MPAKTHIECKUX

pabot k yueonuky O.C. I'abpuensna «Xumus. 9ximace» /
O.C.TI'abpuensH, A.B. Kynmosa. — 5-e uz., crepeorur. — M.: ipoda,
2017.—212c.: un.

11.0.C. I'abpuensn, I1.H.bepe3kun, A.A.YmakoBa u ap. Xumus. 9 kiacc:

KOHTPOJIbHBIE U MPOBEpOUYHbIe padoThl K yueOHuKy O.C. ['abpuensina
«Xumus. 9 kimacey. — M.: lpoda, 2010. — 174c.
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

http://www.chemnet.ru ['azeta «XuMus» U cauT UIAd
yuuTens «5 uay Ha ypoK XUMHUM»

http://him.1september.ru Equnas komiekuus LOP:
[IpeameTHas KOMIEKIUS «XUMUS»

http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbIE
skcriepuMeHThl: xumus. Komnekuus Poccuiickoro
0011e00pa3oBaTeNbHOTO OpTaIa

http://experiment.edu.ru AJIXUMUK: caiit
JL.IO. Anux6epoBoit

http://www alhimik.ru Bcepoccuiickast omumnuana
IIKOJIbHUKOB 10 XUMUU

http://chem.rusolymp.ru Opranuyeckast XuMusi: 3J€KTPOHHbBIN
y4eOHUK JIJIsl CPETHEH MIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOB
bl XUMUU: DJICKTPOHHBINA yUeOHUK

http://www.chemistry.ru JluctaHiimoHHas
OJIMMITHAJIA TIO XUMUHU: TeIEKOMMYHHUKAIITMOHHBIN
o0pa3oBaTeNbHbIN MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry u
CTAaHIIMOHHBIC IBPUCTUUECKUE OJTUMITAA]IBI IO XUMHUH

http://www eidos.ru/olymp/chemistry 3anumar
eJbHas XUMHUS

http://www 104.webstolica.ru Knaccudpukanms XumMuueckux
peakuu

http://classchem.narod.ru KouTpen — Xumus 111 Bcex: yaeOHO-
UH()OPMAITMOHHBINA CANT

http://www. nanometer.ru OHJIaliH-CIPABOYHUK XUMUUYECKUX
anemeHToB WebElements

http://webelements.narod.ru ITomynsipas Oubnuoteka
XUMUYECKUX IJIEMEHTOB

http://n-t.ru/ri/ps Caiitr Alhimikov.net: yueGHbIC U CIpaBOYHBIC MaTEPUATIBI
10 XUMHUHU

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
Mup xumuu

http://chemworld.narod.ru Caiit «BupTyaibHas
XUMUYECKas KO
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http://maratakm.narod.ru Caiit «Mup XxumMun»
http://chemistry. narod.ru XuMuK.py: caiiT o xumun
http://www.edu.yar.ru/russian/cources/chem XumMuueckuii
noptan ChemPort.Ru
http://www.chemport.ru Xumuaeckuii cepsep HimHelp.ru: yueOubIe 1
CIIPaBOYHbIE MaTEPUAIIBI
http://www himhelp.ru Xumus: Marepuainsl «Bukuneaumn» — cBOOOIHON
SHIUKIIONEANH
http://ru.wikipedia.org/wiki/Xumus Xumus Jj1s BceX: WITIOCTPUPOBAHHBIC
MaTepHalibl 0 0011Iel, OpraHUYeCKO 1 HEOPTaHUYECKOU
xuMuu http://school-sector.relarn.ru/nsm Xumus u xku3Hb — XXI Bek:
HayYIHO-TIOMYJISIPHBINA KypHAJ
http://www.hij.ru Xumo3a: cooOuiecTBo yuuteneid XumMuu Ha nopraie «CeThb
TBOPYECKUX YUUTEIEH»
http://www chem.asu.ru/abitur nexkTponHast OubauoTeka Mo
XUMUHU U TEXHUKE
http://rushim.ru/books/books.htm DnekTponHas 6udIMoTEKa yUeOHBIX
MaTepHayioB 1o XxuMuu Ha noptaie Chemnet
http://www.school2.kubannet.ru Sunuknoneausa «IIpupoa HayKn»:
Xumust
http://elementy.ru/chemistry
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