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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanpHO pabouel mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3anusax Poccuiickoit deneparnum.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOUEeH cTpareruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATELHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUHM CIYKUT OCHOBOW it (OPMUPOBAHMUS MUPOBO33PEHUS
0o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAaHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMupoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yuyeOHOM  JIeSITeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OpTraHUYECKON XUMUH.

CrtpykTypa coiepkaHus MpPOrpaMMbl MO XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHSATUM O XUMUUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 MPHUHIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OHOTO
YPOBHSI K IpyTrOMY, BBITIOJIHSASI (PYHKITUU OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MTOTYUYEHHS U3Yy4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYyYHOM KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPUBICYECHUEM 3HAHUN U3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIacchD U «Pu3nKa. 7 Kiacey.

[Ipy w3yyeHWHM XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUN —
BOKHEUIIMX (PAKTOB, MOHITHUH, 3aKOHOB M TEOPETUUECKUX TTOJIOKEHUM, TOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUU B Y4EOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4JaronmMxcss K CamMOCTOSATEIbHOM MO3HABATENLHON JEATEIbHOCTH, HAyYHbIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaloIllero MHUpa, UCIHOJb3YSl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUH
XUMHHU, TPUMEHATh UX MPU PEUICHUH TPOOJIEM B IOBCETHEBHOM )KU3HU U TPYAOBOM
TeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJeco00pa3HOro MOBEACHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Npo(uis U HampaBlIE€HHOCTU JajbHeHIIero
oOyJeHus.

Oo11ee Yrciio 4acoB, OTBEAEHHBIX JIIsl U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmero odpa3zoBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiectBa. du3nMuecKkue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BellecTB. [loHsAiTHE 0 MeToax MO3HAaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas hopmysa. BareHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAsA aTOMHasi macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUMN.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B J1a0OpaTOpuu U
npuémMamMu 0oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
dbu3nYecKkux CBOWCTB OOpa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCALMS BOJbI) U XMUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHU, HAOMI0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pazjIoKEHHUE TUIIPOKCHU]IA
menu (I1) mpu HarpeBaHuu, B3auMOJIEHCTBHE Kefe3a ¢ pacTBopoM cosr Meau (11),
U3YYeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OUYUCTKH MOBAPEHHOMN
COJIM, HaOMIOZICHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHE MOJIEIEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BemecTBO. Haxoxjenue kuciopoaa B mpupojae, (puznueckue M XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsl
MOJYYEHUs] KHUCJIOpoJa B Ja0OpaTOpud U MPOMBINUIEHHOCTH. Kpyroropor
Kuciopoa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOPOoaa.



TennoBoit 3h(dEeKT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — sneMeHT u mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B mpupoe,
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, IPUMEHEHHE, CTIOCOOBI MoTyueHus. KucimoTsr
Y COJIH.

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

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOZI€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IpUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Knaccudukainms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE W XMMHUYECKHUE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCHOT. Psn aktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

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

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacrno3HaBaHUE UM U3YUYCHHE CBOMCTB KHUCJIOPOJa, HAOJIOJEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
IpeKpalieHus rTopeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoieicTue Bogopoaa ¢ okcuaoM meau (1) (BozmoxxHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOJIEHUE 00PA31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C MeETaUIaMu (HAaTpUEM H
KaJbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUIEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEN0YEH, U3yUEHUE B3aUMOICUCTBUS



okcuza meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI, KUCIOT ¢ METalaMH, PEaKLUil
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAx CXOJHBIX 3JEMEHTOB (LIEJIOYHbIE W IIEIOYHO3EMENIbHBIE METAJLIbI,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCHIBI
Y TUIPOKCHUIBI.

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuoguueckoit
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX  000JI0YEK aroMOB MepBbIX 20 XMMHYECKHX DJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TpyNIaM U epUoaaMm.

3nauenue [lepronnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKHX AIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LHMHKA C pPAacTBOPAMHM KHUCJIOT M IIEJIIOYEH, IMPOBEICHUE OIIBITOB,
WUTKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakliy pas3ioKeHUs], COSTUHEHUS).

Mesicnpeomemmuoie ceéa3u

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJNb30BAHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIH (DAKT, TMIIOTE3a, TEOpUS,
3aKOH, AaHaJlu3, CHUHTE3, KilacCU(UKAIMA, MEPUOJUIHOCTh, HAOIIOIACHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

®duszrka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIAI, H30TOIIbI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, (PU3NYECKUE BEJIUYMHBI, E€IUHMIIBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3BE€3/1b!1, CoNHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TIOPOBI, TOJIE3HBIC
MCKONAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKkus

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX FJIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINA, KaJbLU U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJIEMEHTOB B [lepuonnueckoy cucreMe u
CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEMJIOBOMY 3(QeKTy, Mo
U3MEHEHHUIO CTETECHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHe 0 rOMOreHHBIX U IreTepOreHHbIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIN  OanaHc
OKHCJIUTEIBbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBiienue YpPaBHEHUU

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HWCIIOJIB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMI U COJIel B CBETE MPEICTABICHUNA 00 JIEKTPOJIUTUYECKON TUCCOIUALINU.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKIMu OT
BO3JICUCTBUSI  Pa3MYHBIX  (PAKTOPOB, HCCIECAOBAHUE  AJIEKTPONPOBOJIHOCTHU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), IPOBEICHUE OIBITOB, HILTIOCTPUPYIOIIMX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (TOpeHue, peakluuu pasioKeHus,
COCIMHEHHUS), pACIIO3HABAaHUE  HEOPTraHWYECKUX  BEIIECTB C  IOMOIIBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTayibl 1 MX cOeIMHEHHU S

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3aUMOIEHCTBHE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOpPOBOZOPOJa HA OPTaHU3M YeJloBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHue, (U3NUecKue U
XUMHAUYECKHE cBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHas kucnoTa, pu3nueckue 1 XUMUYEeCKUe CBOMCTRA (00IMe KaK MpeICTaBUTENs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOJMy4YeHUs: CepHOM KucioThl. [Ipumenenue cepHoOM
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAas peaklus Ha CyJab(}ar-HoH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OOmmasi xapakTepucTuka 3JeMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyecKkre u XMMHUECKHUE CBOMCTBA, MoMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOlcTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT M cHelupUuyeckue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoAoéMoB). docdop, amioTpomHbie
Moaudukanuu docdopa, Guznyeckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kuciora, uznueckne ¥ XHUMHYECKUE CBOWMCTBA, MOJyYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIIEepO/], AJFIOTPOIIHbIE MOJU(PUKALINH,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
IpUMEHEHUE. DKOJIOTMYECKUEe MpoOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yraepona (I1V),
TUIOTEe3a TJI00AJBHOrO TMOTEIUIEHUSl KIuMaTa, MapHUKOBBIM 3¢ (dexT. YromapHas
KUCIOTa U €€ coyid, UX (PU3MUEeCKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumeHenue. KauecTBeHHass peakiuuss Ha KapOoHar-uoHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuposHblE HCTOYHUKH YTIEBOAOPOAOB (Yrojib, NPUPOIHBIM ra3, HEPTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE H
npumeHenue. CoenMHeHHs KpeMHHMs B mpupojie. O01ire npeacraBieHus 00 OKCue
kpemHust (IV) u kpemaueBoit kucnore. CHIMKATHI, UX WCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BaxkHele CTpOMTENbHbIE MaTepualibl: KEPAMHUKA, CTEKJIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMil Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMH (BO3MOXXHO MCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYEeCTBEHHOM peaKIMK Ha Cyib(}aT-uoH U HAOI0IeHHE TpU3HaKa eé
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u GochopHBIX ynoOpeHui, moydeHne, coOnpaHne, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, IPOBEIACHUE KAaYECTBEHHBIX pEaKUHMil Ha HOH aMMOHHS U
dbochar-moH U U3yyEeHUE TMPU3HAKOB MX TMPOTEKAHUsS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, QymiepeHa, O3HaAKOMIIEHHE C MPOLIECCOM aJCcCOpPOLUU PacTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOMCTBOM IPOTHBOras3a, IIOIY4YEHUE,
cobupaHue, paclio3HaBaHUE U U3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBEICHHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
IPOTEKaHUsl, O3HAKOMJIEHWE C TMPOAYKIMEH CHJIMKATHON MPOMBIIUIEHHOCTH,
pelIeHUEe 3KCIEPUMEHTANBHBIX 331a4y MO0 TeMe «BakHeWlnue HeMeTayulbl U X
COCIMHEHHUSD.

MeTtasiibl 1 MX COeAUHEHUS

OO01ast XxapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxeHus B llepmogmyeckor cucteMe XuUMUYECKHX dieMeHToB [[. U.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pelETKa.  JJIEKTPOXMMUYECKHH  psl
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CrocoObl TONy4eHUs: MeTauioB. [IoHATHE O KOppPO3UMM METAJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 4yTYyH, JIOPATIOMUHUM, OPOH3a)
U UX IPUMEHEHHUE B ObITY U POMBILIIEHHOCTH.

[lenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJIECHHE B IPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TMAPOKCUIBl HaTpuss W Kanus. lIpumMeHeHue IIeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumruueckux 3yemMeHToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHUE B pupoje. Pu3nueckrue 1 XUMHUUYECKUE CBOMCTBA MarHus v



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KécTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJFOMUHHI: TI0JI0XKEHUE B [lepuoanyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOe€HHE aroMa, HaxOoXaeHue B npupoae. dusnueckue u
XUMHUYECKUE CBOMCTBA kene3a. OKCuIbl, TuIpOKCU bl U conn xenesa (1) u xenesa
(IIT), nx cocras, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMi METAJIOB U CIUIAaBOB, HMX (PU3NYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, MpOLlecca TOPEHUS Keje3a B KHUCIOPOJE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
Ka4ueCTBEHHBIX PEaKIMii HA MOHBI: MarHus, KaJblIMsl, aTFOMUHUS, ITMHKA, xkemne3a (1)
u xenesa (II), menu (I), HaOmromeHWE W OMHCaHUE MPOIECCOB OKpaIlIMBaHUS
IUIaMEHU HWOHAMHU HaTpusl, Kaldusd W KaJblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o teme «Baxuelue
METAJITBI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa m Marepuanbl B IOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIEHTpanus Bemects, nainee — [1/IK). Ponb xuMun B pelieHHH 3KO0JI0TUYECKUX
po0Iem.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukanus, TMEepPUOAUYHOCT, HalII0/IeHuE,
IKCIEPUMEHT, MOJECIMPOBAaHUE, H3MEpPEHHE, MOJENb, SBICHUE, MAaPHUKOBBINA
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIPOBOIHUKHU, JIUAJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, O0O0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

buonorusi: ¢otocunres, apixanue, Ouocdepa, sKocucTeMa, MHHEPAIbHBIC
yIoOpeHus, MUKPO3JIEMEHThI, MAaKpPOAJIEMEHTHI, TUTATEIbHbIC BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOINO3HaHUS, CAMOPA3BUTHUS U COLIMATIU3ALMHI O0YYarOIIHUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS CHUCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUM W
pacCIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XUMHYECKOW HAYKHM B KU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEA0BATENIbCKOM, TBOPYECKOM U IPYTUX BUJAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBLHOCTH TPHU BHITOJIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH yU4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJICHUE
M TMOCTYNKH CBOMX TOBApUIIEH C TMO3WLIHMU HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHUsI CYIIIHOCTH HAyYHOW KapTUHBI MHUpa, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOAUMBIE Jisi OOBACHEHUS HAOJIOMAEMBIX IMPOIECCOB W SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITETbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOU



JUTEPaTypOr, JOCTYIIHBIMM TEXHUYECKMMHU CpPEACTBaMH HWH(POPMAIMOHHBIX
TEXHOJIOTUH;

HHTEpeC K OOYyYCHHIO M TI03HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) opMHUpOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpH  OOpalieHuu ¢
XUMHUYECKUMH BEIIECTBAMHU B OBITY U PealbHOM KU3HH,

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBOKEHHUE K TPYIY U pe3yJibTaTaM TPYJIOBOU JESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUSI  TPEAMETHBIX  3HAHMM 1O  XHMHH, OCO3HAHHBIH  BBIOOD
WHIUBUAYAJIbHOW TPACKTOPHUHU IPOJIOHKEHUS 00pa30BaHUs ¢ yUETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B PO eCCUOHATILHOM Cpejie;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KAaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NIECKOMY M TICHXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIIOJICHHS
IpaBUJI 0€30IMaCHOTO TTOBEICHUSI IPH padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIlHsIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHOU CPEIOH, ISl MOBBIICHUS
YPOBHSI  DKOJIOTHYECKOM  KYJIBTYpBI, OCO3HAHHS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IMOCPEICTBOM METOJIOB XMMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COLMAJIBHOM TTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, IPUHIIHII,
runoresa, (akr, CcucTemMa, TMPOIEeCcC, OHKCIEPUMEHT U JpYyroe.), KOTOpPhIC
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUHN W3 3THX MPEAMETOB (POPMHUPOBATH IPEACTABICHHUE O IIEIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpbhle oOecneunBaioT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICT XUMHUYECKHX MOHATHHA (BBIACIATH WX XapaKTEPHBIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIH,
yCTaHaBIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEaKIIUU — MPHU PEIICHUN Y4eOHO-TTI03HABATEIBHBIX 3371a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
MPU3HAKU U3Yy4YaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATE ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHUIO, OPTaHU3AIMU W IPOBEIACHHIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHUYECKH OIICHWBATh IMPOTHBOPCUMBYIO W
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOU
Cpellbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1elCTBHA:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3yNbTATOB BBINOJHEHNUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHSI Y4€OHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM M MCCIEOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIPEACIICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEeILHOCTD, BHIOUpAaTh Hanbosiee 3(PPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX U PEAKIMIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO PE3yJIbTAaTa 3asBJICHHON LIEJM, YMEHUE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJlepKaHMs, YCTAHOBJIEHHOTO JaHHOM (¢enepalbHOM padodeil MmporpaMmoi,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpPOIHAS W HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHB
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeakiuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITh 3TU OHATHUSA MPU ONMCAHUM BEILIECTB U UX MPEBPAILICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEOUHEHHU MO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX MoJioxkeHus B llepronnueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyo ¢opmy Ilepuonnueckoit
CUCTEMbl XHUMHUYECKUX OJJIEMEHTOB: pa3invaTh IMOHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsl SApa, OOLIEE YUCIIO DIEKTPOHOB U
pacrpejiefieHue UX MO AJIEKTPOHHBIM CIIOSM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHYECKHE PeaKkIuu (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, 110 TeIIoBOMY 3 dekry);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

POTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKHX TNPEBpAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO dJeMeHTa Mo (opMyrne COeAMHEHUS,
MacCOBYIO JIOJIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATHh OCHOBHBIE ONIEPALIMU MBICIUTEIBHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE TMPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS M3Y4YEHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBCHHO-HAYYHBIC METOIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEZIOBATh MPABUIIAM TIOJIB30BAaHUS XUMHUUECKOH MOCYA0N U TaO0PaTOPHBIM
o0opyloBaHUEM, a Tak)Ke TpaBUiaM OOpalleHUs C BEIIeCTBAMU B
COOTBETCTBHUM C HWHCTPYKUMSMH TIO BBITIOJHEHUIO J1a00pATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHYECKHE DKCTIIEPUMEHTHI 10 PACMO3HABAHHIO PACTBOPOB INETIOYEH H
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK

U Jpyrue).

K koHiy oOyueHus B 9 kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHUWA: XWMHWYECKHU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDRJIEKTPOJIUTHI, AJEKTPOIUTHYECKAS NHUCCOLMALMSA, PEAKUUH HOHHOIO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKas CBS3b (koBajieHTHas, WOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKInH, MPEAEIbHO JOIMYCTUMAas KOHLIEHTpauus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TU TIOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUII;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpynma)y U «moOouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJIBI, COOTHOCHUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIULE, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  AApa, ofllee 4YuCiIOo DBJEKTPOHOB U paclpeleieHHe HX IO
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B Mpelenax MajblX NEPUOJI0B U
TJIABHBIX MOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJ1acCu(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy YYAacCTBYIOIIMX B pPEaKLIHH
BELIECTB, MO TEIUIOBOMY 3(PQEKTy, O M3MEHEHUIO CTENEHEW OKHCIICHUs
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIIECTBAMH PA3IMIHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXKHOCTH TIPOTCKaHUs XUMHYECKHX IMPEBpAIlCHUH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMHYECKOHN peaKkinu;

COOJTFOIaTh TIPaBHIIA TIOJB30BAHUS XUMUYECKOU MOCYI0M 1 JIA0OPaATOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, TOATBEPKIAIOIINE KAaUeCTBEHHBIA COCTAB Pa3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEUIECTB;

MPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JIUIT M3YyYCHHsI CBOWMCTB BEHIECTB M XMMHYECCKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJAbl TO3HAaHUSI — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne KoJunyecTBO 4acoB JJIeKTPOHHBbIE
n | HaummeHoBaHue pa3nesioB (undposbie)
KoHTpoJibH IIpakTHYeck
/ | ¥ TeM mporpamMmbI Bcero odpa3oBaTe/bHbIE
ble paboThI ue padboTsbl
n pecypcsl
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMust — BaxkHast 00J1aCTh
1 €CTECTBO3HAHUS U bubmorexa LIOK
' . 5 2 https://m.edsoo.ru/7f418
1 MIPAaKTHUYECKON 37¢
JEATEIILHOCTH YEI0BEKa T
1 BemectBa 1 xuMmudeckue bubmorexa HOK
2' 15 1 https://m.edsoo.ru/7f418
peakuuu 37¢
Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

9 Bosyx. KHCIODOI bu6mmorexa [{OK
' yx POt 6 https://m.edsoo.ru/7f418
1 ITonsarme 00 okcumax
37c
bu6mmorexa [IOK
2. B il
OAIOPOAL. HIOHATHE O 8 1 https://m.edsoo.ru/7f418
2 KHACJIOTaX U COJIAX
37c
bu6mmorexa [IOK
2. Boma. P il
OA1a. FacTBOpRL. LIOMITHE 5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHUAX 37¢



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

5 OcHOBHBIE KJacChl bubmmoreka [JOK
4' HEOPTraHUYECKHUX 11 https://m.edsoo.ru/7f418
COeINMHEHNH 37c
Htoro mo pazneny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaesneeBa.
CtpoeHue aToM0B. XUMHU4YeCKas CBsA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU

Ilepuonuueckuii 3aKOH U
3 [lepuoauueckas cucrema bubnuoreka [IOK
1' XMUMHUYECKHX 3JIeMEHTOB JI. 7 https://m.edso00.ru/7f418
U. Menneneesa. Ctpoenue 37c
aToma
XuMHYeCKas CBSI3b.
bu6mmoreka [JOK
3. OKHCIIUTETBHO-
8 https://m.edsoo.ru/7f418
2 BOCCTAHOBUTEIbHBIC 37
peaknuu
bu6mmoreka [IOK
Hroro no paszneny 15 https://m.edsoo.ru/7f418
37c
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

9 KJIACC

VIIA-rpynnsl. ['anorenst

Ne KounyecTBO 4acoB JJIeKTPOHHBbIE
n | HaummeHoBaHue pa3nesioB (undposbie)
/ KoHTpoJibH IIpakTHYeck
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
ble paboThI ue padboTsbl
n pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIIuu
1 [ToBTOpEeHMEe U yriayonenue bubnuorexa [JOK
1' 3HAaHUH OCHOBHBIX Pa3/ciiOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
bu6mmoreka [IOK
1. OcHOBHBIE 3aKOHOMEPHOCTH
- 4 https://m.edsoo.ru/7f41a
2 XUMHUYECKUX PEaKIUi
636
1 DNEeKTpOIUTHYECKAs bubnmnoreka [JOK
3' Aucconuanys. XMMHUUCCKUE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBOpax 636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
OO01mmas xapakTepucThKa bubmuorexa [JOK
XUMHUYECKUX DJIIEMEHTOB 4 1 https://m.edsoo.ru/7f41a

636



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

OO01as xapakTepucTHKa

5 bubmuoreka [JOK
: XHMHYECKHX 3JICMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynmsl. Cepa u eé 636
COCIMHCHMUS T
OO6m1as XxapakTeprucTruKa
5 bu6mmoreka [IOK
L] XHMITICCIIX STENETOB 7 https://m.edsoo.ru/7f41a
3 VA-rpynmnsl. A3ot, pochop 636 o '
U UX COCIUHCHUS T
OO01mas xapakTepucThKa
5 bu6mmoreka [IOK
: XAMHYECKHUX DJICMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepon u 636
KPEMHUN U KX COCTUHEHUS T
Hroro o pasneny 25
Paznen 3. MeTajibl M X COeAMHEHUS
3 bu6mmoreka [JOK
1' OG1mpe cBOMCTBA METAIIIOB 4 https://m.edsoo.ru/7f41a
636
. bu6mmoreka [JOK
3. Bakneiinme MeTaJIBl 1 UX
16 https://m.edsoo.ru/7f41a
2 COEUHEHHS
636
Htoro no pazneny 20

Pasznea 4. Xumus U oKpyskamomas cpeaa



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

bubmuoreka [JOK

4. B
CLICCTBA T MATCPHAIIL! B 3 https://m.edsoo.ru/7f41a
1 JKWA3HU YeI0BeKa
636
Hroro mo pazneny 3
bubmuoreka [JOK
PeszepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBUIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
] KoanyecrBo yacoB DJIEKTPOHHBIE
Jara
I Kontpoas | Ilpaktuye nupposbie
Tema ypoka usyue
/ Bcero HbIE CKHe st obpasoBaTeib
I padoTnI padoThI HbIE pecypchl
bubnuoTeka
1 IIpenmet xumuu. Posb xumuu B 1 I[HOK
JKU3HU 4yesioBeka. Tena u BeliecTa https://m.edsoo0.r
u/ff0d210c
bubnuoTeka
2 IlonsaTtue o MeTo1aX MTO3HAHHUS B 1 LHOK
XUMHUHU https://m.edsoo.r
u/ff0d227e
[TpakTiueckas padorta Ne 1 «IIpaBuna BuoanoTeka
3 paboThI B 1a00paTOpUU U PUEMBI 1 LIOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo0.r
000pyTI0BaHUEM» u/ff0d23dc
bubnuoTeka
4 Yucrele BemecTBa U cMecd. CriocoOsl 1 HOK
paszeneHus cMecen https://m.edso0.r
u/ff0d26ca
bubnuoTeka
[TpakTrueckas padota Ne 2
5| «Pazmenenue cMmeceit (Ha mpumepe 1 LIOK
N https://m.edsoo.r
OUYMCTKH NTOBApEHHOM COJIN)» u/ff0d28c8



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

ATOMBI 1 MOJIEKYJIBI

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d2a6¢

XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d2be8

[IpocTsle 1 ClOKHBIE BEIECTBA

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJIEKYJISIPHOE YUCHUE

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIECTB.
Xumunueckas popmyina. BaneHTHOCTb
aTOMOB XMMHMUYECKHX JIEMEHTOB

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d2eae

OTtHOcHUTENIbHAsS aTOMHAas Macca.
OTtHOCHUTEIbLHAS MOJICKYJISIpHAad Macca

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d323c

MaccoBas 107151 XUMHYECKOTO
9JICMCHTa B COCIMHCHHU U

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d350c



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

bubauoreka

Komnnuectso BemecTsa. Mok, LIOK
Momnspnas macca https://m.edsoo.r
u/ff0d5230
bubnuoreka
®Pu3nuecKue ¥ XUMUYECKUE SIBIICHUS. HOK
XuMHU4YecKask peaKLus https://m.edsoo.r
u/ff0d37fa
bubnuoreka
[Ipu3Haky u ycioBus IPOTEKAHUS LHOK
XUMUYECKHUX PeaKLnn https://m.edsoo.r
u/ff0d3al6
bubnuoreka
3aKOH COXpaHEHMsI MACChI BEILIECTB. LIOK
XHWMHUYECKUE YyPABHEHUS https://m.edsoo.r
u/ff0d3b88
Boruncnenus konmuyecTBa, Maccel EP(I;?HOTGKZ‘
BEIIECTBA [10 YPaBHEHUSIM
. https://m.edsoo.r
XUMHUYECKHUX PEAKIINi W/Ff0d5708
Knaccudukanus XuMHUecKUx BI?;HOTeKa
peakiuii (CoeuHeHus, Pa3I0KEHNUS, ﬁtps#/m odsoo.r
3aMeleHus, oOMeHa) u/Ff0d3f34
M. B. JIoMOHOCOB — y4€HBIN- brbmorexa
I[HOK

sHIKIoneaucT. O000IIEHNE U
cUCTeMaTHU3anus 3HaHUN

https://m.edsoo.r
u/ff0d40c4



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

bubauoreka

KonTponsHas padora Nel o Teme LIOK
«BelecTBa 1 XUMHYECKHUE PEAKLIANY https://m.edsoo.r
u/ff0d4290
bubnuoreka
Bo3ayx — cmech razos. Cocras LIOK
Bo3ayxa. Kucinoponx — anemeHT u
0 olclz}T])(()e se GCTI; oﬂ Oson https://m.edsoo.r
P HHECTRO. w/ffod44ge
. bubnuoTeka
®dusnyecKue 1 XUMUUECKHE CBOMCTBA OK
KHUCTI0po/ia (peakluy OKUCIICHUS, 1
ropenue). [Toustue 06 okcumax https.//m.eds00.¢
PEHHE). A u/ff0d4614
bubnuoteka
CriocoObI MOTy4eHHs KHCIOpO/ia B OK
1ab0paToOpUu U MPOMBIIUIEHHOCTH. 1
I HMeHEHIE KICIODONA https://m.edsoo.r
P HOPOA w/ff0d497a
TennoBoii 3pPexT XUuMUIeCKOi bubnmoreka
peaxkuuu, OHATHE O [HOK
TEPMOXUMHUYECKOM YPaBHEHHH, DK30- https://m.edso0.r
Y SHJIOTEPMUUYECKUX PEAKIIUAX u/ff0d4790
bubnmoreka
TonnuBo (HedTh, yroiab U METaH).
[HOK

3arpsi3HEHHE BO3IyXa, CIIOCOOBI €ro
IpeI0TBPAIICHUS

https://m.edsoo.r
u/ff0d4c4a



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4c4a

[IpakTuueckas padora Ne 3 o reme

bubauoreka

«Ilonyyenue u cobupanue ﬁtopfl /m.edsoo.r
KHCIIOPO/Ia, H3YYCHUE €r0 CBOHCTBY U /ffO'd 4aé2 '
bubnuoreka
Bonopoa — snemeHT u npocroe [HOK
BelecTBo. HaxoxaeHnue B npupoje https://m.edsoo.r
u/ff0d4dd0
bubnuoreka
Du3nyYecKue 1 XUMUYECKHE CBOMCTBA LHOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.r
u/ff0d4dd0
bubnuoreka
IToHsiTHE O KHUCIIOTAX U COMSX LOK
https://m.edsoo.r
u/ff0d50d2
bubnuoreka
CriocoObI moTy4eHus BOAOPOia B [HOK
nabopaTopuu https://m.edsoo0.r
u/ff0d4ddo
bubnuoreka
[IpakTuueckas padora Ne 4 o reme OK
«[Tomyuenue u cobupanue BoJ10poJa, ﬁtps Iim.edsoo.r
W3y4EHHUE €r0 CBOMCTBY U /f'fOéi At 4'2 '
bubnuoreka
MonspHblif 00bEM razos. 3aKoH LHOK

ABorazpo

https://m.edsoo.r
u/ffod542e



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

Brrancienns 00bEma, KoJaudecTBa

bubanoreka

BEILIECTBA ra3a 110 ero U3BeCTHOMY LIOK
KOJINYECTBY BELIECTBA MJIM 00BbEMY nttps://m.ds00.
u/ff0d55a0
Brraucnenust 00bEMOB ra3oB 1o bubamorexa
YPaBHEHMIO pEaKIM1 Ha OCHOBE LIOK
3aKOHA OOBbEMHBIX OTHOILIEHUH ra3oB https://m.eds00.1
u/ff0d5708
bubnuoreka
dusnueckue U XMMUYECKHEe CBOMCTBA LIOK
BOJIbI https://m.edsoo.r
u/ff0d587a
bubnuoreka
CocraB ocHoBanuil. [TonsTue 06 [HOK
WHJUKaTOpax https://m.edso0.r
u/ff0d59e2
Bopa xak pacTBOpuUTEND. bubnuoreka
HacplilenHpie 1 HEHACHIIIEHHbBIE LHOK
pacTBOpBI. MaccoBas 101 BEeLeCTBa https://m.edso0.r
B PacTBOpe u/ffod5b40
[IpakTuueckas padora Ne 5 o reme bubnuoreka
«IpurorosiieHrE PaCTBOPOB C HOK
OIIpEEeNEHHON MaCCOBOU J10JIEH https://m.edso0.r
PacTBOPEHHOIO BEILIECTBA» u/ff0d5eba
Kontponbnas padota No2 o teme bubnuoteka
«Kucnopoa. Bonopoxa. Boga» HOK



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

https://m.edsoo.r

u/ff0d6342
bubanoreka
Oxkcuppl: cocTaB, KacCU(UKAIINS, LIOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d664e
. bubanoreka
[Tonyuenue n XuMUYECKHUE CBOMCTBA OK
KUCJIOTHBIX, OCHOBHBIX U 1
b https://m.edsoo.r
aM(}OTEepHBIX OKCHUJIOB u/Ff0d664e
bubanoreka
OcHoBaHuUs: COCTaB, KJIacCU(PUKALIHS, LIOK
HOMEHKJIaTypa https://m.edso0.r
u/ff0d67ca
bubanoreka
IlonydyeHne U XUMHUYECKUE CBOKCTBA LHOK
OCHOBaHHI1 https://m.edsoo.r
u/ff0d67ca
bubanoreka
Kucnotsl: coctas, knaccupukanus, I[IOK
HOMEHKJIaTypa https://m.edsoo.r
u/ffOdfee2
bubanoreka
[TosrydyeHne 1 XUMUYECKUE CBOKWCTBA LHOK

KHUCJIOT

https://m.edsoo.r
u/ffOdfee2
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Conu (cpeanue): HOMEHKIIATypa,

bubauoreka

LHOK
CIOCOOBI MOJYYEHUSI, XHMUYECKUE httos://m.edsoo.r
CBOMCTBA s '
u/00ad9474
[TpakTuueckas padora Ne 6. Pemenue bubnmnoreka
SKCIEPUMEHTANIBHBIX 3a7a4 I10 TEME [HOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.r
COCIMHEHUI u/00ad9b7c
bubnuoTeka
I'eneTnueckas cBA3b MEKIY KIIACCaAMU LHOK
HEOPraHWYECKUX COCANHEHUN https://m.edsoo.r
u/00ad9a50
bubnnoreka
O000111eHNEe U CUCTEMATU3ALIS LIOK
3HAHUM https://m.edsoo.r
u/00ad9cb2
bubnuoreka
Kontponbnas padota Ne3 no teme OK
"OCHOBHBIE KJIACCHI HEOPTAHUYECKUX L{t o-//m.edsoo.r
COCMMHEHMH" u/O%e.ld9e.1a |
bubnuoteka
[TepBbIe MOMBITKU KIACCH(PUKAITUU OK
XUMUYECKUX AeMeHTOB. [lonaTue o ﬁt o-//m.edsoor
IPYIIIax CXOIHBIX DJIEMEHTOB U /0%6'1 do f;‘a '
[lepronnueckuii 3aKOH U bubanorexa
Ileproauueckas cucrema LIOK
XUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo0.r
Menneneesa u/00adab2c



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

bubauoreka

[Iepuonsl, rpynmel, NOATPYIIIILI LIOK
https://m.edsoo.r
u/00ada52c
bubnuoreka

Crpoenne atomoB. CoCTaB aTOMHBIX LIOK

anep. M3oronsl https://m.edsoo.r
u/00ada342

CtpoeHue IeKTPOHHBIX 000JI04EK bubmorexa

aTOMOB 2JIeMeHTOB [lepnonnyeckoit LIOK

cucremsl J. 1. MeHnaeneeBa htdps. A1.eUs00.
u/00ada6bc

XapakTeprucTuKa XUMHYECKOTO bubnuoreka

3JIEMCHTA MO €TO MOJIOKCHHUIO B LHOK

[Tepnonnueckoii cucreme /1. Y. https://m.edsoo.r

Menneneena u/00ada824

3nauenue [lepuoandeckoro 3akoHa bubnuoreka

JUISl pa3BUTHS HAYKH U NTPAKTUKU. [[. LHOK

N. MenaeneeB — y4€HbIi, IEIAror 1 https://m.edsoo.r

rpaKIaHUH u/00ada96e

PesepBuslit ypok. O60011eHME U bubmorexa
[MOK

CUCTeMaTH3alus 3HaHHH /
Bcepoccuiickas npoBepouHast paboTa

https://m.edsoo.r
u/00adb33c
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KonTtponsnast padora Ne4 o reme bubnuoreka
«Ctpoenue atoma. XuMHYECKast LIOK
cBs3by» / Beepoccuiickas https://m.edsoo.r
poBepovHas paboTa u/00adh486
Bubnuoreka
DJIEKTPOOTPULIATEILHOCTh aTOMOB [HOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.r
u/00adaab8
bubanoreka
HMonnag xumuyeckas CBA3b HOK
https://m.edsoo.r
u/00adac34
bubanoreka
KoBanieHTHas nosisipHas XuMH4UecKast LIOK
CBSI3b https://m.edsoo.r
u/00adaab8
bubanoreka
KoBanenTHas HenonsipHas [HOK
XUMHUYECKas CBA3h https://m.edsoo.r
u/00adaab8
bubanorexa
CreneHb OKUCIIEHUS HOK
https://m.edsoo.r
u/00adae28
bubanorexa
OKHUCIUTENHLHO-BOCCTAHOBUTEIILHBIE HOK

peakuun

https://m.edsoo.r
u/00adb076
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bubauoreka

LHOK
OKHCIIUTEIN U BOCCTAaHOBUTEIN 1

https://m.edsoo.r

u/00adb076
Peseprublit ypok. O6o0mIeHNE 1 bubnuoreka
CHCTeMaTH3aIus 3HaHUH 110 TeMe 1 HOK
«CTtpoenue aroMa. XuMUYECKast https://m.edsoo.r
CBSI3bY u/00ad9ch2

bubnnoreka
PezepsHblil ypok. O6001eHue U 1 LIOK
CHCTEMAaTH3aIUs 3HaHUU https://m.edsoo.r

u/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/00adb076
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9 KJIACC

OCHOBHBIX pa3/iesioB Kypca 8
KJ1acca

N KoumnuectBo yacos DJIeKTPOHHbIE
JlaTa
n Koutpoan uudpossbie
Tema Ypoka HpaKanec H3y4YCH
/ Bcero HbIe o0pa3oBaTe/ibH
KHe padorpl | HA
L padoTbI ble pecypchl
[Tepnonueckuii 3aKoH. Bubnuorexa
1 [Tepuonnueckas cucrema 1 LIOK
XUMHUYECKUX 35ieMeHToB J[. 1. https://m.edsoo.ru
Meunneneena /00adb59e
3aKOHOMEPHOCTH B bubnuortexa
5 W3MEHEHUU CBOMCTB 1 HOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru
MEPBBIX TPEX MEPUOOB /00adb6b6
Knaccudukanms u Bubmiorexa
3 HOK
HOMEHKJIaTypa 1
HEOPraHMYECKUX BEIIECTB pseiinn.etlsoo.
P B /00adb7e2
. bubnuorexa
Bubl XuMU4eCKO# CBSI3H U
4 HOK
THUTIBI KPUCTATUTMYECKHIX 1
elIETOK https://m.edsoo.ru
P /00adbac6
KontponsHas padora Nel mo
teMe «lloBTOpeHue u
5 | yrayGneHue 3HaHUH 1 1
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Knaccudukanuss XUMHIeCKHX

Bubmanoreka

PpeaKIui 10 pa3InYHbIM HOK
— https://m.edsoo.ru
/00adbch0
[Tonsatue o ckopoctu bubnuorexa
XUMHYECKON PEaKLIUH. LHOK
[loHsiTHE O TOMOTE€HHBIX U https://m.edso0.ru
reTepOreHHbIX PEaKIUIX /00adbeda
[loHsiTHE O XUMHUUECKOM
paBHOBecHH. DaKTOPHI, bubnmnoreka
BIUAIONIME Ha CKOPOCTh HOK
XUMUYECKON PEAKLUU U https://m.edsoo0.ru
[IOJIOKEHUE XUMUYECKOTO /00adc28c
paBHOBECHS
bubnmnoreka
OKHUCIUTENBHO- HOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edso0.ru
/00adcade
Teopust 2NEKTPOIUTHYECKON bubmorexa
nuccoranuy. CUIIBLHEIE U HOK
cltaOble 3JIEKTPOJTUTHI s P10,
/00adcd68
bubnmoreka

HoHHbIE ypaBHEHUS peak Ui

NOK
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https://m.edsoo0.ru

/00add448
XUMHAYECKHUE CBOUCTBA KUCIOT
N bubnuorexa
1 OCHOBAHUU B CBETE
[IPEACTABIIEHNUI 00 HOK
p . https://m.edsoo.ru
AIEKTPOIUTUUECKON 100add5ds
UCCOLIMAINU
XMMHYECKHE CBOWCTBA COJIEN Bubianoreka
B CBETE IIPECTaBICHUI 00 LIOK
ANEKTPOIUTUYECKOMN https://m.edsoo.ru
JUCCOLIMALIUU /00add8b2
bubmanoreka
ITonsaTue o ruaponanse coiei HOK
P https://m.edsoo.ru
/00add9d4
bubmanoreka
O06obmenue u LIOK
cUCTeMaTHU3anus 3HaHUN https://m.edsoo.ru
/00addd12
bubnnoreka
[IpakTuueckas padora Ne 1.
HOK

«Pemmenue
DKCIEPUMEHTAIBHBIX 3a7a4»

https://m.edsoo.ru
/00addbfa
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Kontponbhas pabora Ne2 mo bubnmoreka
TeMe «DIJIEKTPOJIUTHIECKAS LHOK
JUcconanusg. XUMHAYECKUE https://m.edsoo.ru
PEaKIUK B PaCTBOPAX» /00addec0
OO61mas xapakTepucTHKa bubamorexa
rajoreHoB. XMMHUYECKUE HOK

. https://m.edsoo.ru
CBOMCTBA Ha IIpUMEpPE XJI0pa 100addfe?
Xnopoogopoa. ComnsiHas bubnuortexa
KHUCIIOTA, XUMAYECKHUE HOK
CBOICTBA, MOJTYyYECHHE, https://m.edsoo.ru
MIPUMEHEHUE /00adel104
[TpakTtuyeckas padora Ne 2 o bubnmnoreka
Tteme «llonmydyenue cosssHon IHOK
KHCIIOTBI, U3y4eHUE €€ https://m.edso0.ru
CBOMCTB» /00ade348
Brrunciienus no ypaBHeHUsIM bubnuoteka
XUMUYECKUX PEAKLUH, ECIIH HOK
OJIVH U3 PEarcHTOB JIaH B https://m.edsoo.ru
M30BITKE /00ade488
OO01mas xapakTepucTHKa bubnmoreka
251eMeHTOB VIA-Tpymnbl HOK
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https://m.edsoo0.ru

/00ade64a
ANOTpOITHBIE MOAU(PHUKALINN bubnmnoreka
cepbl. Haxoxnenue cepol 1 €€ LIOK
COEIMHEHUI B IIPUPOJE. https://m.edsoo.ru
XUMHUYECKUE CBOMCTBA CEPBI /00ade64a

bubnuortexa
CepoBo0po/1, CTPOCHHE,

HOK
buznyecKkue 1 XUMUYECKHE
cBolicTEA https://m.edso0.ru

BOKCTB

/00ade802
Oxkcupl cepol. CepHas bubnmnoreka
KHCIJIOTa, PU3MUECKHUE U LIOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru
MIPUMEHEHUE /00adea28
XHUMHUYECKUE PEAKLINH,
JIeXKAaIIe B OCHOBE

bubnuorexa
MPOMBINIJIEHHOTO CII0c00a oK
MOJIYYEHUS] CEPHOU KUCIIOTHI. 1
XUMHYECKOE 3arps3HEHUE https./im.eds00.1u

. p /00adec8a

OKPY’KaloIlel cpebl
COCTMHCHUSIMU CEPBI

bubnuorexa
Brrunciienne MaccoBoit 10Jn HOK

BBIXOJA MPOJYKTA PEAKLIUHU

https://m.edsoo.ru
/00adec8a
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OO61mas xapakTepucTHKa

b K
as1eMeHTOB VA-rpynnsl. A30T, HI/IO(SEHOTG a
acOpOCTPaHCHUE B IIPUPOEL,
E)I/ISI/Ilj-IeCKII)/Ie u XI/IMI/I‘-IIG)CIE)I/IC ntps://m.ecsoo.
. /00adeeab
CBOIiCTBa
bubmnnoreka
AMMHaK, ero Gpu3nvIecKue u
. LHOK
XMMHYECKHE CBOMCTBA,
HOJTy4eHHE U IPUMEHEHHE ttps.//m.eds00. 11
yd p /00adf004
bubmnnoreka
[IpakTuueckast padora Ne 3 o OK
teMe «llomydenne ammuaka, 1
U3y4EHHE €T0 CBOICTB)» https: //m.eds00.14
v /00adf180
. bubnuoreka
A3orHas Kucnora, eé
HOK
buznyecKkrue 1 XUMUIECKHE
cBOMCTEA https://m.edsoo.ru
/00adf306
Hcnons30BaHne HUTPATOB U
coJIei aMMOHHS B KQUeCTBE bubnunoreka
MHUHEpaJIbHBIX Y100pEHUH. HOK
XHUMHUUYECKOE 3arps3HEHUE https://m.edso0.ru
OKPYXKaroIlEe cpebl /00adf518

COCAMHCHUAMH a30Ta
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®docdop. Oxcua pochopa (V) bubnuorexa
u dochopHas KUcoTa, IHOK
(bu3HYEeCKHEe U XUMHUIECKHE https://m.edsoo.ru
CBOMCTBA, MOJIYYCHUE /00adf68a
Hcnonb3oBanue pocdaros B bubnuorexa
KayeCTBE MUHEPATbHBIX IHOK
ynoOpeHuil. 3arps3HeHue https://m.edsoo.ru
npUpOAHOI cpensl hocharamu /00adfc20
bubnuorexa
Yraepon, pacipocTpaHEHHUE B LOK
npupojie, GU3NIECKUE U
pupone, ¢ . https://m.edsoo.ru
XUMHUYECKHE CBOHCTBA 100adfdoc
Okcuapl yraepojaa, ux
bubnmnoreka
(buU3HYECKUE M XUMUICCKHEC OK
CBOMCTBA. DKOJIOTMYECKNE 1
https://m.edsoo.ru
po0JIeMbl, CBSI3aHHBIE C /00adfebe
okcusom yriepoaa (IV)
bubnuoteka
HOK

VYroapHasg KUCI0oTa U €€ COJIN

https://m.edsoo.ru
/00ae006¢c
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[TpakTrueckas padora Ne 4 mo

" Bubmanoreka
teme "llonyyenue OK
YTJIEKHUCIIOTO Ta3a. 1
KauectBeHHas peakius Ha https://m.edsoo.r

pearh /00ae027¢
KapOoHaT-roH"
bubanoreka
[TepBoHauaNbHBIE TOHATHS 00 1IOK
OpPraHNYECKUX BEIIECTBAX KaK
opcoe MHCHISX VITeDOLd https://m.edsoo.ru
s YIIepol /00ae054e
Bubianoreka
o LHOK
Kpemuuii u ero coennueHus
https://m.edsoo.ru
/00ae080a
[IpakTuueckas pabora Ne 5.
Bubmnoreka
Pemenne
HOK
IKCIIEPUMEHTAIBHBIX 33124 110
Teme «BaskHeHie https://m.edsoo.ru
/00ae0bf?2
HEMETAUIBL U UX COCAUHEHUSD)
Bubmanoreka
KonTponbhas padota Ne3 no
HOK

TeMe «Baxxueimne
HEMETAJJIBI U UX COETUHEHU

https://m.edsoo.ru
/00ae0el8



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

OO01as xapakTepuCTHKA
XMMHYECKHUX 3JIEMEHTOB —

MeTaJuIoB. MeTammnyeckas bubmorexa
CBS3b U METaJIHYecKas HOK
KpUCTaJUIMYECKasl peiéTKa. Mtps.//m.edis00. 11
/00ae103e
dusnyeckue CBOMCTBA
METaJI0OB
XHUMHUYECKHE CBOMCTBA bubmnoreka
METaJII0B. LHOK
DIIEKTPOXUMUYECKUN P https://m.edsoo.ru
HaIpsHKEHUN METaJJIOB /00ael1156
O61ue crnocoObl MOTyYeHUs
MeTaioB. CIIIaBEI. bubmnunoreka
Brruucnenus no ypaBHEHUSAM HOK
XUMUYECKHUX PEAKLUH, ECIIH https://m.edsoo0.ru
OIUH U3 PEAreHTOB COAEPKUT /00ael156
pUMecH
bubnuoreka
[TonsTue o xoppo3uu HOK
METAJLJIOB https://m.edsoo.ru
/00ae1278
bubnuoreka
IIOK

IIenounkie METaIbI

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



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

Bubmanoreka

OKcuabl U TUAPOKCHUTBI HOK

HaTpUs U Kanus https://m.edso0.ru
/00ael14b2
Bubnuoreka

[1enouno3eMenbHbIE METAIBI IHOK

— KaJIbIIMHA U Maroui https://m.edsoo.ru
/00ael15e8
bubanoreka

Baxxneiime coeiMHEHN HOK

KaJIbIIUS https://m.edsoo.ru
/00ael15e8

O06o0061IEHNE U

cUCTeMaTHU3aus 3HaAaHUU
Bubmanoreka

JXKEcTkoCTh BOABI M CIIOCOOBI IHOK

€€ yCTpaHEeHHUst https://m.edso0o.ru
/0021886
bubmanoreka

[TpakTuueckast pabota Ne 6 mo OK

Teme "JKECTKOCTh BOJBI U 1

METObL 68 VeTDAHEHI" https://m.edsoo.ru

a yerp /00aelae8

Bubmanoreka

AnmromMuHUi HOK
https://m.edsoo.ru
/00aelc64

AmdoTepHbIe CBOMCTBA bubnuoTteka

OKCHJa U THAPOKCHUAA IHOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

https://m.edsoo0.ru

/00aelc64
Bbubanoreka
Keneso HOK
https://m.edsoo.ru
/00ae1d86
Bubianoreka
OKcubl, THAPOKCUIBI U COJIH LHOK
xenesa (I1) u sxenesa (I1I) https://m.edso0.ru
/00ae35e6
O06o061IEHNE U
CUCTEMATU3ALMS 3HAHUN
[IpakTuueckas pabora Ne 7.
Bubmnoreka
Pemenue
HOK
IKCIIEPUMEHTAIBHBIX 33124 110
Teme «BaxHelne MeTauIbl U https://m.edsoo.ru
eme CHILHE Me /00ae3de8
AX COEINHEHU
Berarcnenus o ypaBHEHUSIM
XAMHYECKHUX PEaKIUi, eClu
bubnnoreka
OJIMH U3 PeareHTOB JIaH B
LHOK
U30BITKE WU COJEPIKUT
npuMecu. BeiuuciieHus https://m.edsoo.u
p ' /00ae1750

MacCOBOM JI0JIM BBIXOJA
MPOAYKTa PEaKIun



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

O060061EeHNE U
cUCTeEMaTHU3alus 3HaAaHUN

Kontponbnas pabora Ne4 mo
TeMe «BakHelIme MeTamibl U
X COEIUHEHUI»

bubnuorexa
BemecrBa u marepuainsl B LOK
MOBCEIHEBHOM KU3HU
A https://m.edso0.ru
Heosera /00ae3f50
bubnuorexa
XUMHUYECKOE 3arps3HEHNE HOK
OKPY’KaIoIlleH cpebl https://m.edso0.ru
/00ae4270
bubnuorexa
Ponp xumuu B pemieHnn IHOK
HKOJIOTMYECKUX MPOOIeM https://m.edso0.ru
/00ae4270
bubnuorexa
PesepBHrlit ypok. O6001IeHE LIOK
¥ CHCTEMAaTH3aI1s 3HaAaHUH https://m.edsoo.ru
/00ae0dOa
bubnuoteka
PesepBHriit ypok. O6001ICHHE LIOK
¥ CHCTEMAaTH3aI1s 3HAaHUH https://m.edsoo.ru
/00adb33c
PesepBHbIil ypok. O600611IeHIE bubnuoTteka

U cUCTEMAaTH3allis 3HaHuH

HOK



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

https://m.edsoo0.ru
/00ad9ch2

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KIIACC
Kon "
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI 00pa3(
NpoBepPsIeMOro
OCHOBHOTI'0 00111ero 00pa30BaHuA
pe3yJbTara
1 ITo Teme: «IlepBOHaYaNbHBIE XUMHYECKUE TOHSITHUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSTHI: aTOM, MOJEKYI
BELIECTBO, CJIOXHOE BEILIECTBO, CMECh (OJHOpPOAHAs WU HEOJHOPOIH
aTOMHas M MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOIb, N
11 XUMHUYECKOTO JIEMEHTA B COSAMHCHHUH, MOJISIPHBIA 00bEM, XUMHYECKAS |
pEaKiMu COCNMHEHUsS, PEaKIUU pa3jIOkKEHUs, PEaKIUH 3aMelleH
SHIOTEPMHUYECKUE PEAKITNH, TeIIOBOK d((EKT peakiuu, pacTBOpP, Mace
KOHIIEHTpallKs) B pacTBOPE
1 WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U TIPUN
BEILECTB U UX IPEBPALLECHUN
13 UCIIONIb30BAaTh XUMUYECKYI0O CHMBOJIMKY JJIsi COCTaBiCHUS] (HOPMYIN BE
peakuui
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHMSI MACChl BEUIECTB, IMOCTOSHCTB:
y4€HHs, 3aKOHa ABOTraipo
15 OTIPENIEeTISATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX
16 KJIaCCU(UIIUPOBATh XUMHUYECKUE PEeaKIuu (M0 YHCIy W COCTaBy ydac
TeroBoMy 3G (deKTy)
1.7 BBIYHCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIECT




1.8

BBIUHCIISITH MACCOBYIO JIOJII0 XUMUYECKOTO 3JIeMEeHTa Mo (popmysie coeau

1.9 BBIUHCIISTH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

110 IPUMEHATh €CTECTBEHHOHAyUYHbIE METO/bl II03HAaHUs — HaOJIOJEeH
IKCIIEPUMEHT (peajbHbI U MBICICHHbIN)

2 ITo Teme: «BakHeiune npeacTaBUTEIN HEOPIraHUYECKUX BEILLIECTB)

2.1 pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHUI: OKCUJ, KUCIIOTA, O

2.2 ONpEAEATh NPUHAJIEKHOCTD BELECTB K ONPEACIEHHOMY KJIacCy COEAM]

2.3 KJIacCU(PUITMPOBATh HEOPTAHMYECKUE BEIIECCTBA

24 XapaKTepu30BaTh (OMUCHIBATH) OOLIME XMMUYECKUE CBOMCTBA BEILECTB
ONKCaHKe IPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOLIUX XM

T IPOTHO3UPOBATh CBOICTBAa BEIIECTB B 3aBHCHUMOCTH OT HX Kadec
IIPOTEKAaHUs XMMHUYECKUX MPEBPAILEHUIN B PA3IMYHBIX YCIOBUAX
cleloBaTh IPaBUJIaM IOJIb30BAHUSA XUMHUYECKOM IMOCyAOH U jabopat
npaBuUiIaM OOpaIIEHUsl C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAM

26 XUMHUYECKHX OIBITOB IO TMOJIYYEHHIO M COOMpPAHUIO Ia3000pa3HbIX B
IIPUTOTOBJICHUIO PAaCTBOPOB C ONPENEIEHHON MacCOBOW JI0JIEW PacTBOf
IIPOBOAMTh XMMHUYECKHE SKCIEPUMEHTHI M0 PAaClO3HABAHUIO PacTBOPO
UH/IMKAaTOpOB (JIakKMYC, (PeHOIPTaICHH, METUIIOPAHXK U JPYTHUE)

2.7 IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

3 ITo teme: «llepnoanuecknii 3akoH u Ilepuoanyeckas cucreMa XUMHIEC

Crpoenune atToMoB. Xumuueckas cBa3b. OKUCIUTEIbHO-BOCCTAHOBUTEbE
pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHATUH: AIpO aroma, 37

3.1 opbuTanp, paauyc aroma, XHMHYEcKas CBSI3b, TOJSpHAs U

QJICKTPOOTPULATCIIbHOCTL, MOHHAA CBA3b, HOH, KATUOH, AHUOH, CTCIICHD (




3.2 KJIacCU(PUITUPOBATh XUMUUECKHUE DJIEMEHTHI

ONHKCBHIBATh M XapakTepu3oBaTh TaOimuuHyto (opmy Ileprmoamueckoit
3.3 pasznuyaTh TMOHATHS «TJ1aBHas MoArpynmna (Arpynmna)» U «moOodYHas II

«O0IIBIINEY IEPUOIBI

packpsiBaTh cmbica [lepuoanueckoro 3akonHa J[.M. MeHnneneesa
3.4 MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHX DJIEMEHTOB OT 1

cucreMe

COOTHOCUTH 0003HaUYEHMUSI, KOTOpBIE UMetoTcs B Tabmue «llepuognueck:
3.5 J.1. Menneneesa» ¢ 4MCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUSI aTOMOB

3apsif sipa, 001ee YHUCI0 AIEKTPOHOB U PACIIPEIeTICHIE UX 110 AJIEKTPOH
3.6 OTIPEEIATh CTENeHb OKUCICHHSI SJIEMEHTOB B OMHAPHBIX COSIMHEHUSIX
3.7 OTIpEeeNATh BUJ XUMUYECKOU CBS3U (KOBAaJICHTHAsI U MOHHAsI) B HEOPTaHI

9 KJIACC

Kon nposepsiemoro

IIpoBepsiemble npeAMETHBbIE Pe3yabTAThHI 0CBOCHUSI OCHOBHOI 00p

pe3yJbTara OCHOBHOTO0 00111er0 00pa3oBaHus
1 ITo Teme: «BeniecTBo 1 XUMHYECKas! PEAKLUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IIOHATHUH: pacTBOP
JIEKTPOJIUTUYECKAsl TUCCOIMAIINS, PeaKlMi MOHHOro oOMeHa, KaTa
11 oOpatuMble M HEOOpaTUMbIe pPEAKIMH, OKHCIUTEIbHOBOCCTAaHOB

BOCCTAHOBUTEIb, OKUCICHUE W BOCCTAHOBJICHUE, AJUIOTPOIUA, a
(KoBaJIeHTHAsl, MOHHAsA, METAINIMYECKasi), KpUCTa/NInyecKas: pemeTK

peakuuu




HUIUTIIOCTPUPOBATh B3aWMMOCBA3b OCHOBHBIX XHMMHUYCCKHX MMOHATHH

1.2
OINMCAaHUU BELIECTB U UX MPEBPALLIEHUN

13 COCTaBJIATh YPABHEHUS 3JIEKTPOJIUTUYECKOM IUCCOLMALUU KHCIIO"
COKpalIEHHbIC YpaBHEHUS peaklMii HOHHOTO 0OMeHa

14 pacKpblBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX —peal
ANEKTPOHHOTO OallaHca 3TUX peaklui

1.5 IIPOBOJUTH PACYETHI 10 YPABHEHHUIO XMMUYECKOM pEeaKIuu

2 [To Temam: «HemeTamibl u ux coequHeHus» U «MeTauibl U UX COEIU]

XapaKTepU30BaTh (OMHUCHIBATH) OONINE U CIENU(DUISCKUE XUMHUIECK

2.1 BEILIECTB, MMOATBEPK/1asi OMMCAaHUE TPUMEPAMH MOJIEKYJISIPHBIX U UOH
XUMHYECKUX PEAKIUN

25 COCTABJISITh YPAaBHEHHUsI PEAKLMi, MOATBEPKIAIOIIUX CYLIECTBOBA
BELIECTBAMU PA3JIMYHbIX KJIACCOB

23 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPC
XUMHUYECKUX MPEBPAIIECHUN B PA3IMYHBIX YCIOBUAX
CJIeIoBaTh IMpaBWjaM IOJb30BaHUS XMUMUUYECKOW TOCYIOM U J1abopa

24 IpaBUIaM OOpaIlleHHs! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUS]
XUMHUYECKHUX ONBITOB IO IMOJIYYEHUIO U COOMpaHHUIO ra3000pa3HbIX
rasza)
MIPOBOANTH PEAKIMH, MOATBEPHAAIOIINE KAaueCTBEHHBIM COCTaB P:

25 OTBITHBIM TNYTEM XJIOpUA-, OpoMuz, Hoauj, kapOboHat, docdar, cr
KaTHOHbl aMMOHMSI, HOHBl HM3YYEHHBIX METAJIOB, IPHUCYTCTI
HEOpPraHMYECKUX BEIIECTB

3 ITo Teme: «Xumus U OKpyXkarouiasi cpeaa»
3.1 pacKpbIBaTh CMBICII OCHOBHBIX XuMHUecKux noHatuil: [1/IK BemecTn:




3.2

INPpUMCHATH OCHOBHBLIC OIICpalnun MBICTIUTEIbHOM JACATCIIbHOCTH
O606H.[€HI/IC, CUCTEMATU3ALUIO, BBIABIICHUE IIPUYIUNHHO-CIICACTBCHHBI
BCIICCTB 1 XUMHUYCCKUX peaKLII/IfI; CCTCCTBCHHOHAYYHLIC MCTOMBI 10!

MOJIETTUPOBaHUE, SKCIIEPUMEHT (peasibHbIM U MBICIICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 IlepBoHayaIbHBIE XUMUYECKUE TTOHATUS

11 [Ipeamer xumuu. Posib XuMuHU B )KM3HU YellOBEKa. XUMUs B cUcTeMe HayK. Tena
BELIECTB. ATrperaTHOE COCTOSTHUE BEILIECTB

1.2 Ilonarue o Meronax no3HaHus B XuMuu. Yuctsle BeniectBa U cMecu. Crioco0sl ps

13 ATOMBI U MOJIEKYJIbl. XUMHUUYECKUE 3JIEMEHTBI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTC
ATOMHO-MOJIEKYJIIPHOE YUYECHHUE
Xumunyeckass (opmysna. BajneHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKO

14 OtHocuTenbHas aromHas Macca. OTHOCUTENbHAs MOJIEKYJIIpHas Macca. Maccor
COCIMHEHUH

L5 KonnuectBo Bemectsa. Mosb. MosnsspHas macca. B3auMocBA3b KOJIMYECTBA, Mas
BemiecTBa. Pacuérel mo opMynamMm XUMHUECKUX COCTMHEHUH

16 Ou3nyeckue U XUMUYECKHE SBICHUS. XUMUYECKas peakius U e€ MpU3HaK. 3.
Xumnyeckue ypaHeHus. Kitaccupukanmsi XMMIUUeCKUX peakiui (COeTuHEHUS, P




1.7

XUMHUYECKUI SKCIICPUMEHT: 3HAKOMCTBO C XMMUYECKOU TOCY/I0M, C TPABUIIAMH
oOpaimieHuss ¢ J1abopaTOpHBIM O0OpPYJOBaHWEM, H3y4YE€HUE U OMHUCAHHE

HEOPraHWYeCKUX BEIECTB, HaOtoIeHHe HU3NUECKHX (IUIaBJICHUE BOCKA, TasHUE
KHUIICHUEC U KOHACHCAlIUA BOI[LI) U XUMHWYCCKUX (ropeHHe CBCUH, ITPOKAIIMBAHUC M
Melia ¢ KUCJIOTOMN) SIBJICHUM, HAOIIOACHUE U OMHMCAHUE MPU3HAKOB MPOTEKAHHS 3
caxapa, B3aMMOJICHCTBUE CEPHOI KUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHEe T/
B3aUMOJICHCTBHE XKele3a ¢ pacTBopoM coitu Meau(1l), usydenue criocoboB pasien
¢unbTpoBaHNe, BBIIApUBAHKUE, TUCTWUIALMUSA, XpoMmaTtorpadus), MPOBEACH
HAOJTIO/ICHHE W ONTUCAHUE PE3YJIbTATOB MTPOBEICHHUS OIBITA, HWILTFOCTPUPYIOIIETO 3

MojIeNe MOJIeKYJ (1LIapOCTEPKHEBBIX )

Baxwueimune npeaACTaBUTCIIM HCOPraHNUCCKUX BCIICCTB

2.1

Boznyx — cmech razos. CocrtaB Bo3nyxa. Kucinopon — 3I€MEHT U MpOCTOE Bel
npupoje, Gpusndeckre U XUMUYECKUE CBOMCTBA (peakuuu ropenust). Oxkcumsl. |
MOJTyYeHHS KHCIIOPO/a B JTa00PaTOpUH U MPOMBIIICHHOCTH. KpyroBopoT Kucmopc

Moau(bUKaIUs KHCIOPOa

2.2

TennoBoil >PPeKT XUMHUUECKON peakuu, TEPMOXMMUYECKUE ypaBHEHUS, IK:

Tonnugo: yroJjib 1 MCTaH. 38.1"p${3HeHI/Ie BO3yXa, YCUJICHUC ITApHUKOBOI'O 3(1)(1)61(”[

2.3

Bonopon — anemeHT 1 npoctoe BeriecTBo. Haxoxaenue Bogopona B npupose, ¢

MIPUMEHEHHE, CrI0co0bI oTydeHust. KuciaoTs! u conu

2.4

MosnsipHblii 00BEM ra30B. Pacué€rbl 1o XUMHUECKUM YpaBHEHUSIM

2.5

®usnyeckue cBoWcCTBa BOJBI. Bojma kak pactBoputens. PactBopbsl. Haceien
PactBopuMocTh BemiecTB B Bojie. MaccoBasi 10J1s BEIIECTBA B PacTBOpe. XUMHUY
Posib pacTBOPOB B IpUpPO/IE U B )KU3HU YesioBeKa. KpyroBopoT BOJIbI B pupoIe. 3al

" OYUCTKaA IMPUPOJAHBIX BOJ




2.6

Knaccudukanms neopranmueckux coequnenuid. Oxkcunpl. Knaccudukaius oxcu
KHUCJIOTHBIE, aM(poTepHbIe) 1 HeconeoOpasytomue. Homenknarypa okcunos. Ou

OKCHJIOB. HOJ'IyLIeHI/IC OKCH 0B

2.7

OcnoBanust. Krnaccupukanuss OCHOBaHMIA: IIENOYM M HEPACTBOPHUMBIC OCHOB

du3nYecKre U XMMHUYECKHEe CBOMCTBAa OCHOBaHUH. [lonyuenne ocHoBaHMt

2.8

Kucnorsl. Knaccupukanus kuciaor. Homenknarypa kucnor. dusnyeckue u X

aktuBHOCTH MeTauioB H.H. bekerosa. [lonyyenue kucinot

2.9

Conu. Homenknarypa coneil. @u3nueckrue U XuMudeckue cpoiictpa cosueil. [lomy:

2.10

I'eneTnyeckas cBs3b MCKAY KJIaCCaMU HECOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMUYECKUH SKCTIEPUMEHT: KaYECTBEHHOE OIPEIETICHUE COJIEpKaHus KUCI0poa
pacrio3HaBaHHE M U3y4eHHE CBOMCTB KHUCIOPOAA, HAOI0ICHHE B3aUMOJICHCTBUSA
BO3HHUKHOBEHHUS U IPEKpalleHus TopeHus (1oxapa), 03HaKOMJIEHHE ¢ o0pa3Lami
HoJlyyeHue, cooupaHue, paclo3HaBaHHE UM M3Y4YE€HUE CBOMCTB BOAOpoOja (roper
okcuaoM Meau(1l) (Bo3MOXKHO MCIOJIB30BaHUE BUIEOMATEPUAIIOB), HAOIIOIEHUE
MOJIb, HCCJEIOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BEIIECTB C Pa3IMYHON

pacTBOpPOB C OMNPENETEHHONM MAacCOBOM J0JIEM PAaCTBOPEHHOIO BENIECTBA, B3a
(HaTpueM M KajiblreM) (BO3MOXKHO UCIOJIb30BaHUE BUACOMATEPUAIIOB), OMPEIE
C TIOMOIIBI0 MHMKATOPOB, MCCIIEI0BaHUE 00pa3ll0B HEOPraHMUYECKUX BEILIECTB
HU3MCHCHUA OKPACKHW MHAWKATOPOB B paCTBOpAx KUCJIOT U HIGJ'IO‘-IGI\/JI, HN3YUCHUC E
pacTBOPOM CEpPHOM KHCIIOTBI, KHCJIOT C METalylaMHM, peakUuid HeHTpanu3a
OCHOBaHUH, BBITECHEHUE OJHOIO METajlla IPYyrUM U3 pacTBOpPA COJIU, PEIICHUE 3

«BaxHelmnue Kiacchol HEOPTraHNYCCKUX COCTUHEHUI»

[Tepuonnueckuii 3akoH u [lepuonnueckas cucreMa XuMUIeCKUX dsemeHToB 1. 1.

Xumudeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHEIC pCaknuunu




3.1

[IepBbie monbITKH Ki1accu(PUKAIMU XUMUYECKHX 3J1eMeHTOB. [loHATHEe 0 rpymmax
LIEJIOYHO3EMENbHBIE METAJLIbI, TAJIOTE€Hbl, HHEPTHBIE I'a3bl). DJIEMEHTHI, KOTOPBIE

TUAPOKCUIBI

3.2

[Iepnonnueckunt 3akoH. Ileproauyeckas cucrema Xumudeckux emMeHToB (1. |
JuinHHONepuoiHas ¢opmbl Ilepuoanyeckolt cCUCTEMBbl XUMHUYECKUX 3JEMEHTO

rpynibl. GU3HYECKUNA CMBICI MOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOA U TPYIIIIbI

3.3

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpoeHHE JIeK
20 xummuyeckux snemMeHnToB [lepuonnueckoit cucremsl .M. MenaeneeBa. Xapax

110 ero noJsioxkeHuto B [lepnognueckoit cucreme .M. Menneneesa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paanyca aTOMOB XUMHUYCCKUX 3JICMCHTOB, MCTAJIJINY
110 Irpynmnam M rnepuoaam. 3HaucHHuE HepI/IO,Z[I/I‘ICCKOFO 3aKOHa U HCpI/IOI[I/I‘ICCKOf

JUISL pa3BUTHS HayKH U npakTuku. J[.M1. MenneneeB — y4€Hbli U rpak1IaHUH

3.5

Xumunyeckasi cBsizb. KoBajeHTHast (moJjisipHasi M HEMOJIApHAsi) CBSI3b. OJIEK

ajieMeHTOB. OHHAs CBA3b

3.6

Crenenp okucienus. OKUCIMTEILHOBOCCTAHOBUTEIbHBIE peakuuu. IIporecct

OKHCIUTEIN U BOCCTAaHOBHUTEIN

3.7

XUMUYECKUH IKCIIEPUMEHT: U3yueHue 00pa3lloB BEIECTB METANIOB U HEMETas
[IMHKA C PAcTBOPAMHU KHUCIOT M IIEJIOYEH, MPOBEICHHE OIBITOB, WJUTFOCTPHUL

BOCCTAaHOBHUTCIIbHBIX pCaKI_II/Iﬁ (FOpCHI/IC, pCaKknuu pa3jioKCHUH, COCI[I/IHCHI/ISI)

9 KIIACC



Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

BemecTBo 1 xumnueckas peakuus. [loBropenue

11

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XMMHUYECKUX 3yieMeHTOB [[.V
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWMCTB XHMHMUYECKHX 3JIEMEHTOB MEPBBIX TPES

COCI[I/IHGHI/Iﬁ B COOTBETCTBHUHU C ITOJIOKCHUEM DJICMCHTOB B HepHOHHHGCKOﬁ CHCTCE

1.2

CrpoeHue BelecTBa: BUIbl XMMUUYECKOM CBA3H. THUIIBI KPUCTAIUIMUECKUX PELLETC
OT TUIA KPUCTAIUIMUECKON PEeIIETKN M BUa XUMUYecKoil cBsa3u. Kinaccudukarus
BEUIECTB (MEXyHapOAHAs U TPUBUAIbHASA). XMUMUYECKUE CBOMCTBA BEIIECTB, O

HCOPIraHUYCCKUX COGHHHCHHﬁ, ICHCTHYCCKAsA CBA3b HCOPIraHMYCCKUX BCUICCTB

1.3

Knaccugukaius XuMHUUECKUX PEaKIUi 10 pa3IMYHbIM MPU3HAKaM (10 YHCITY U
BEIIECTB, 10 TEIIOBOMY 3((DEKTy, 10 N3MEHEHHIO CTCTICHEW OKHCIICHUS XUMHYC
[0 y4YacTHIO KaTalu3aTropa). DK30- U JHIOTEPMUYECKHE PEaKIUU, TEPMOXH!

CKOPOCTH XMMHUYECKOU pEaKLK

1.4

[TousiTue 00 O6paTI/IMBIX 151 HCO6paTI/IMBIX XUMHYCCKUX PCAKIIUAX. ITonsaTHE O TOMC
IloussTHE 0 XMMHYECKOM PaBHOBCCHHU. CDaKTOpBI, BJIMAIOIIUE Ha CKOPOCTH XMW

XUMHUYECKOT'O paBHOBECHUA

1.5

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pcaKkuuu, BHCKTpOHHBIﬁ 0aJlaHC OKHCIIUTE]
CocraBieHue ypaBHCHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKHI/IP’I C HCIIO.

Oaylanca

1.6

Teopust INEKTPONUTUYECKON NHUCCOLMALMU. OJIEKTPOJIUTBI M HEDIEKTPOJIUTH
JUCCOLMAIIMN BEIIECTB C PA3IMUYHBIMU BHJIAMU XMUMHUYECKOH CBsi3U. CTemeHs
ANEKTPONINTHI. Peakiiny noHHOro oOMeHa. Y CI0BUS MPOTEKAHUS PEAKIMil HOHHOT
MOHHbIE YpaBHEHHUs peakiuii. CBOWCTBA KUCIIOT, OCHOBAHUM U COJIEH B CBETE IIPE;

nucconunanuu. KauectBeHHbIE peakiiny Ha MOHEL. [loHsATHE O TUApOIM3E coneit




1.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHUE C MOJIEISIMA KPHUCTAILTHYECKUX peL
METAJIJIOB ¥ HEeMeTa/uioB (rpaduta U anmasa), CIOKHBIX BEIIECTB (XJIopuaa Ha
CKOPOCTH XHMHUYECKOH pEaKkIMH OT BO3JCHCTBUS DPA3IUYHBIX (PAKTOPOB; WC
pacTBOpOB  BEIIECTB, IMpolecca AMCCOLMAIMHM KHCIOT, IIeJoYed M CO
BUJICOMATEPHAJIOB); MPOBEJICHHUE OIBITOB, WJLTIOCTPUPYIOIIMX MPU3HAKU IPOT!
(oOpa3oBaHue OcajKa, BhIJCIEHUE Ta3a, 00pa30BaHUE BOJIBI); ONBITOB, UILTIOCTPY
BOCCTAHOBUTEIIBHBIX pEakIui (TOpeHHe, PEaKIMU Pa3IoKEHUs, COSTUHEHHS)

BC€IICCTB C IOMOIIIBIO KAYCCTBCHHBIX peaKnnﬁ Ha MOHBI; pCIICHUC DKCIICPUMCHTA]

Hewmeramns! u ux COCIUHCHUA

2.1

OO61as xapakrepucTuka ratoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHE
(u3ryecKre CBOMCTBA MPOCTHIX BELIECTB — raJIOTeHOB. XMMHYECKHE CBOMCTBA H
C MeTaljlaMy, HeMeTaJulaMH, Iieao4aMu). Xiopoogopo. ColsiHas KHCIOTa, 3
npuMeHeHue. JlelicTBre XJI0pa 1 XJIOPOBOIOPOAa Ha OPTaHU3M deoBeKa. Baxue

pupoie

2.2

OO6mas xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOEHHUS
okucnenus. CTpoeHue 1 (pru3nuecKre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U
KUCIIOPOJa U cepbl. XuMHudeckue cBoiictBa cepbl. CepoBoaOpOA, CTpoeHue, (hu
Oxkcuapl cepbl Kak MPEACTaBUTENM KHUCIOTHBIX OKcuAOB. CepHas Kuciota, ¢pu
(obmuye Kak NpeACcTaBUTENs Kiacca KHUCIOT M creuupuyeckue). XUMHUYECK
IPOMBIIIJICHHOTO croco0a moiydeHus cepHoil kucnotsl. Ilpumenenue. Comr
peaxuus Ha cynb@ar-uoH. HaxoxaeHue cepsl 1 €€ coelMHEHUH B IpUpoie. XHUMI

Cpeabl COCANHCHUSAMU CCPbI (KI/ICJ'IOTHBIC AOXKH, 3arpA3HCHUC BO3/JyXa U BOJOEM




2.3

OO0mrast XxapakTepuCcTUKa 31eMeHTOB VA -Tpynibl. OCOOEHHOCTH CTPOCHHS AaTOMOR
A30T, pacnpocTpaHeHue B Ipupoje, hpuzndeckue u Xumudeckue cpoiicta. Kpyr
ero (pu3NYeCcKre 1 XMMUIECKHE CBOICTBA, MojiyueHue U npuMeHeHune. Coiam aMmMo
CBOHCTBa, MpuMeHeHnue. KauecTBeHHast peakiis Ha HOHBI aMMOHHS. A30THAs! KHC
XMMUYECKHE CBOMCTBA (00IIME KaK MPeICTaBUTENs Kilacca KUCIOT U crenuduye
Colell aMMOHMS B KayeCTBE MHHEPAIBHBIX YIOOpeHHH. XHMHUYECKOe 3

COCAMHCHUAMHU a30Ta (KI/ICJIOTHLIC AO0XH, 3arpA3HCHUC BO3yXa, ITIOYBbI 1 BOHOéI

2.4

dochop, amnorpornubie Moaudukanuu docdopa, GU3NUECKHE U XUMUYECKHUE
dochopHas kucinoTa, GU3MUECKUE W XUMHUYECKUE CBOWCTBA, moyiyueHue. Mcm

MUHEPAIBHBIX YI00pEHU

2.5

OO6mass xapakrepuctuka 3yeMeHTOB I[VA-rpynnbl. OcCoOEHHOCTH CTpOECHUS
OKHUCJICHUS. YTIEepo, ajuIOTPONHble MOAU(DUKAINK, PAcIpOCTpaHEHHE B IMPH
cBoiictBa. Ancopbuusi. Kpyrosopor yriepomga B mpupoae. OKCHUABI YTIEpPOI;
CBOIICTBa, JICWCTBUE HA >KUBBIC OPTraHU3MBbI, TOJYYEHUE U MPUMEHEHHE. DKOJIO
okcusiom yriepoaa(lV); runoresa rmo0anbHOTO NOTEIUICHUS KIIMMATa; MApHUKOB
COJIM, UX (PU3NYECKUE M XUMHUYECKHE CBOMCTBA, MMOJydyeHHE U IpuMeHeHue. Ka

noukl. Mcrons3oBanue Kap6OHaTOB B 6I>ITy, MCIUIWHE, TPOMBIIIJICHHOCTH U CCJII

2.6

HepBOHaan'ILHLIe MIOHATHS 00 OpraHUYCCKUX BCHICCTBAX KaK O COCAMHCHUAX
AlCTUJICH, 3TAaHOJI, TIIMICPUH, YKCYyCHAas KI/ICJ'IOTa). Hx cocTaB U XMMHUYECKOE CT
BA’KHBIX BCHICCTBAX: KUPAX, 6CJ'IKaX, YJIEBOJAaX — W HUX POJIM B KU3HHU Y€

OpraHUYCCKUX U HCOPTraHNICCKUX COGI[I/IHGHI/Iﬁ

2.7

Kpemuuii, ero pusnueckre 1 XMMHYECKHE CBOWCTBA, MOJIyY€HHE U TIPUMEHEHUE
O6umme npexacrasienus 00 oxcuae kpeMHUA(IV) u kpemHueBoi kuciore. Cum
MEIUIIMHE, MPOMBIIUIEHHOCTH. Ba)KHEHIIMEe CTPOUTEIbHBIE MaTEpHANIBL: Ke

JKelle300€TOH. HpO6HCMBI 0€30I1aCHOr0 UCIIOIb30BaHUS CTPOUTCIIbHBIX MATCpHUAJ]




2.8

XUMUYECKUH KCTICPUMEHT: H3yYeHHE 00pa3Il0B HEOPTaHUIECKUX BEIIECTB, CBOA
Ka4eCTBEHHBIX PEAKIMi Ha XJIOPUA-WOHBI W HAONIOJIEHUE MPHU3HAKOB HMX I
¢u3nUecKue U XUMHUYECKUE CBOWCTBA TaJIOTEHOB M MX COCIMHEHUN (BO3MOYKHO 1
O3HAaKOMJICHHE C 00pa3lamu XJOPHJIOB (TaJIOreHUIOB); O3HAKOMJICHHE C 00p:
(BO3MOXKHO HCIOJIB30BAHME BHICOMATEPUANIOB); HAOIOJIEHHE Iporecca 00y
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI; N3yUEeHHE XUMUYECKUX CBOWCTB pa30daBie
KaueCTBEHHOW PEaKIMH Ha Cynb(}aT-uoH U HAOIIOJeHUE MPU3HAKa €€ TPOTeKaH
CBOMCTBaMH a30Ta, (hocdopa U UX COeAMHECHUI (BO3MOIKHO UCIIOIB30BAHUC BH/ICH
1 (ochopHBIX ymoOpeHUi; ToTydeHHe, cOOMpaHue, pacro3HaBaHUE M H3y4YeH
Ka4eCTBEHHBIX PEAKIIMK HA MOH aMMOHHMS U QochaT-HOH U U3yYCHHUE MPU3HAKO
KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOKHO MCIIOJIb30BaHHUE BHU/]T
KPUCTAJUNTMYCCKUX PEIIETOK anmasa, rpadura, QyuiepeHa; 03HAKOMIICHUE C TIPC
BEIIECTB AKTUBUPOBAHHBIM YTJIEM M yCTPOICTBOM MPOTUBOTa3a; MOIydYeHHUE, COOl
CBOWCTB YIJICKHCIIOTO Ta3a; MPOBEICHHE KAYECTBCHHBIX PEaKIMi Ha KapOOH
IIPU3HAKOB HX MPOTCKAHUSA, O3HAKOMJICHUE C HpOIIYKIII/ICﬁ CHJIMKATHC

OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEME «Baxxneinmuye HeMeTamIbl U UX COCANHCHU)

MeTamisl 1 ux COCIMHCHUA

3.1

O6111as[ XAapPaAKTCPUCTHKA XMUMUUYCCKHUX JJICMCHTOB — MCTAJUIOB Ha OCHOBAHUU
CHUCTEMEC XUMHUYCCKUX JJICMCHTOB I[I/I MeHI[eneeBa " CTPOCHUSA aTOMOB. CTpOGHI

U METAJUITMYECKasl KpUCTAININYecKas pemérka. DIeKTPOXUMUUYECKHUH s HapsiK

3.2

dusnueckue U XMMHUYECKHE CBOMCTBa MeTayuioB. OOIIMe crocoObl MOTyYeHH:
METaJIJIOB, OCHOBHBIE CIOCOOBI 3alllUThl UX OT KOoppo3uu. CruiaBbl (CTaib, YyT

MNPUMCHCHUC B 6LITy 1 IPOMBIIIJIICHHOCTHU




3.3

[I{esrounble MeTaJUIBL: MOJI0KEHHE B IIepruoanyeckoi cucreMe XUMHYECKHX 3JIEM
UX aTOMOB; HaXOXKJeHHE B pupoae. Puznyeckre 1 XMMUUYECKHE CBOMCTBA (Ha IIf

TUAPOKCUABI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie MICJI0OYHBIX METAIJIOB U UX COCAMHCH

3.4

[IlenoyHO3eMENBHBIE METAUIBI MATHUN U KAJIBIUI: MOJIOXKEHUE B [leprnoanuecke
J.N. MeHneneeBa; CTpoOeHHUE UX aTOMOB; HaxOXxAeHUE B npupojae. dusnueckue

Kanblus. BaxkuHelmme coequHeHns Kalblus (OKCHI, THAPOKCU]I, colin). ZKECTKOC

3.5

AMIOMUHMI: TIOJOKEHHE B HepHOHquCKOﬁ CUCTEMEC XHMMHUYCCKHX 3JICMCHTOB I]
HaXO0XICHHUEC B IIPUPOIC. ®Ou3ndeckne W XUMHYCCKHE CBOMCTBA aIIOMHUHHSL.

THAPOKCHU A aJIOMUHUS

3.6

Kene3o: nmonoxenue B Ilepmogmyeckoil CUCTEME XMMHYECKHUX 3JIEMEHTOB [.
HaxoJieHue B npupoje. usznueckue 1 XUMUUECKUE CBOKCTBA xkene3a. OKCuap

xenesa(Ill), ux cocras, CBOMCTBA U OTy4YEeHUE

3.7

XUMHYECKUN HKCIIEPUMEHT: O3HAKOMIIEHHE ¢ 00pasllaMH METAJJIOB M CILIABC
WU3y4YEHUE PE3YJIbTATOB KOPPO3UU METAUIOB (BO3MOYKHO HCIIOJIb30BAHUE |
B3aUMOJICHCTBUS OKCH/IA KaJIbIMs U HATPUsI C BOJOU (BO3MOXKHO MCIOJIB30BAHHE
CBOMCTB >KECTKOM BO/JIbI; IMpoIlecca TOPEHUs Kelle3a B KUCI0poJe (BO3MOKHO I
MPU3HAKOB TPOTEKAHHUS KAYECTBEHHBIX PEAKIMi Ha HMOHBI (MarHus, KaJbIIMs,
xkenesza(Ill), meau(Il); HabmroaeHMEe U OMHCaHUE MTPOIIECCOB OKPAITUBAHUS TIIIAMEH
(BO3MOXHO HCIIOJIF30BAaHUE BHJIEOMATEPHANIOB); UCCIIEIOBaHHE aM(POTEPHBIX (

THAPOKCHU A NUHKA, PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4d 110 TCME «Baxnenmue

XUMHs U OKpYy:Karollas cpenia




HoBble Matepuaiibl U TEXHOJIOTUHU. BeliecTBa 1 MaTepraibl B OBCEHEBHOM KV

4.1 be3omnacHoe ucoIp30BaHUE BEIIECTB M XMMHUSCKUX peakiuii B ObiTy. [lepBast 1
OTpaBIICHUIX
OCHOBBI 3KOJIOTHYECKOW TI'PaMOTHOCTH. XUMHUYECKOE 3arps3HCHHE OKPY)Karol

4.2 pEIIeHNH SKOIOTHYecKux mpodsieM. [IpupoaHble MCTOYHUKU YTIEBOIOPOIOB
MPOAYKTHI MX TIEPEPaOOTKHU, HX POJIb B OBITY U IPOMBIIIICHHOCTH

4.3 XUMUYECKUH SKCIIEPUMEHT: U3YYEeHUE 00pa3I[0B MAaTEPHAIIOB (CTEKIIO, CIUIABBI Mt




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOoOBaHNS

HpOBepﬂeMbIe TpeﬁoBaHHH K IPE€AMETHBIM pe3yjbTaTaM 0a3oBor
06pa30BaTeJ’le0ﬁ nmporpaMmbl OCHOBHOI'O 0611{61"0 06pa30BaHI/If[ H

IIpencraBnenue:

11

0 II03HAaBAaE€MOCTH SIBJICHHI npupoAbl, IIOHUMAHUC OOBEKTUBHOH 3
HAayYKHM KakK obnactu COBpPECMCHHOTI'O €CTCCTBO3HAHU A, KOMIIOHCHTA 00
ACATCIIBHOCTH YCJIIOBCKA B YCIOBHAX COBPEMCHHOI'O O6H.I€CTBEI; IIC

APYyrux €CTCCTBCHHBIX HAYK

1.2

O HaY4YHbIX MCTOHAaX IIO3HAaHHA, B TOM YHUCJIC SKCIICPHUMCHTAJIbHI
HCCIICAOBaHUA BCHICCTB W HU3YYCHUA XHMUUCCKHX peaKuHﬁ; YMCH

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o cepax npodeccruoHaTbHOM AESITEIBHOCTH, CBA3aHHBIX C XUMUEH U
OCHOBaHHBIMH Ha JOCTH)KEHUAX XMMHUYECKON HAyKH, YTO TMO3BOJUT
XUMHUIO Kak cepy cBoeit Oymymiel mpodecCHoHATbHON AeSITENHHOCT!

XHUMHHU KaK HpO(i)I/IJ'ILHOFO npeaMeTa Mpu nepexonc Ha ypoB€Hb CpCiH

Brmanenne cucteMod XMMHUYECKHMX 3HAHMM M YMEHHE INPUMEHATH

KOTOpas BKIIFOYACT:




2.1

BaXXHEUIINE XUMHUYECKHUE MOHITHSI, XUMHUYECKUI 9JIEMCHT, aTOM, M
CIIOXKHOE BEIIECTBO, OJHOPOIHAS U HEOJAHOPOIHAS CMECh, OTHOCHTEI
MaccChl, KOJJMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00T
CoJib (CpenmHsist), XUMHYECKas PEaKiys, PEakKHh COCIUHCHUS, P
3aMeIICHUs, PEeaKIuu OOMEHa, TEeIUIOBOM A(P(PEKT peakIuu, 3K30-
pacTBOp, MaccoBasi JOJII XUMHYECKOTO 3JIEMEHTa B COCIMHCHUH,
KOHIICHTpAIIMS BEIIECTBA B PACTBOPE, SIPO aroMma, JCKTPOHHBIN ¢
pajnyc aroma, BaJE€HTHOCTb, CTENCHb OKHCIICHHS, XUMHYECKas CI
MoJiApHad U HCIIOJIApHAd KOBAJICHTHAA CBA3b, HOHHAA CBA3b, MCTAJIIIN
periéTka (aToMHasl, HOHHAs, METAJUTHUECKasi, MOJICKYJISIpHas), WOH,
HEAICKTPOJIUT, DIICKTPOJIMTUYECKAs JHUCCOLMAIMS, PEaKIUH HOH
BOCCTAQHOBHTEIIbHBIC DPEAKIMH, OKHCIUTEIb W BOCCTAHOBHTEIb, (
AJICKTPOJIN3, XMMHUUECKOE PAaBHOBECHE, OOpaTUMbIC U HEOOPATUMBIC |

peakuuu, katanuzarop, [IJIK, kopposus metanios, cruiaBbl

2.2

OCHOBOIIOJIAratOIIEe 3aKOHbI XHUMHHU: 3daKOH COXpPAaHCHUSA MACCHI,

MGHILGHGGBa, 3aKOH ITIOCTOsIHCTBA COCTaBa, 3aKOH ABoranpo

2.3

TCOpHUU XUMUHU: ATOMHO-MOJICKYJIApHAs TCOpU, TCOPUS JICKTPOJIUTHU

Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE MPaBUWIIBHO MCIOJIb30BaTh U3yYEHHBIE BEUIECTBA U MaTEPHA.
y0OpeHusi, MEeTaJlJIbl U CIUIaBbl, IPOAYKTHI NEPEepabOTKU MPUPOIHE
(yrias,, mpupoaHOro rasza, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, H
3HAYEHUS KUPOB, OETKOB, YIIIEBOJOB JJIsi OpraHM3Ma YellOBEKa; yM

BCIICCTB U XUMHUYCCKUX IMMPOLECCOB HAa OPraHr3M YCJIOBCKA U OKPYIKa

3.2

YMCHHUEC UHTCIPUPOBATD XUMHNYCCKUC 3HAHUA CO BHAHUAMU APYTUX YU




HaJIMYME OMBITAa pabOTHI ¢ pa3IMYHBIMU UCTOYHUKAMHU MH(POPMALIUU

3.3
MOMYJISIpHAS JIMTEPATypa, CJI0BAPH, CIIPABOYHUKH, HHTEPHET-PECYPCh
34 yMeHHE OOBEKTHUBHO OIICHMBATh MH(OPMAIMIO O BEIIECTBAX, UX II
MPUMEHEHUY U YMEHUE UCIIOIh30BaTh €€ ISl PEIICHUs yUeOHO-TTO3H:
BrnajeHne ocHOBaMH MOHSTUHHOTO ammapara U CHUMBOJIHYECKOTO 5
4 dbopMya HEOPraHWYECKHX BEIIECTB, YPAaBHCHHH XHUMHYECKHUX pea
HoMmeHknarypsl (IUPAC u TpuBHanbHOI)
YMeHHue OOBSCHATh CBSA3b IIOJOKECHHs djieMeHTa B llepmoanuc
. XapaKTEPUCTHUKAMHU CTPOCHHSI aTOMOB XUMHUYECKHX JJIEMEHTOB (COCT
AIIEKTPOHOB), PACIpeleICHHUEM 3JIEKTPOHOB MO SHEPreTUYECKUM
MIEPHOIOB, KNS ¥ KAJIBIIHS
[IpeacraBneHre 0 MEPUOIUICCKON 3aBUCHMOCTH CBOMCTB XHMHYECH
6 AJIEKTPOOTPHUIIATEIILHOCTE), TPOCTBIX W  CJIOXHBIX BEIIECTB O
[lepuoanyeckoit cucteme (B MallbIX MEPUOJAX UM TIABHBIX MOATPYI
aroMa
7 YMeHnue kinaccupuuupoBarh:
7.1 XUMHYECKHE DIIEMEHTEI
7.2 HEOpraHUYeCcKre BellecTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTH M CTEIICHb OKUCIICHUS XUMHUYECKUX YJICMCHTOB, 3apsiI U
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAIUTHUECKON CTPYKTYPHI B COETHT
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpPaX BEMIECTB (KHCIOT, OCHOBAHHUH )
8.4 OKHCIIUTEIb U BOCCTAHOBUTEIH
9 YMeHue xapakTepu30BaTh (GU3NICCKHE U XUMHIECKHAE CBOMCTBA:




MPOCTHIX BEIECTB (KUCIOPOJ, 030H, BOJOPOJ, rpaduT, ainMas, KpeM

9.1
HATpUH, Kaduil, MarHuii, KaJIbLIMM, aTFOMUHHM, KEJIe30)
CJIOHBIX BEILIECTB, B TOM YHCJI€ X BOAHBIX PACTBOPOB (BOJa, aMMHal
9.9 OKCHU/JIbI U TUApOKCcH bl MeTallioB [-I1A rpynm, antomunust, meau (I1),
yraepona (I u 1V), kpemuus (IV), azora u pochopa (III u V), cepw
a30THCTasl, a30THAas, pochopHas, yrojipHas, KpEMHHEBAsI KUCIOTA U U
MPOrHO3UPOBATh U XapaKTePU30BaTh CBOWCTBA BEIIECTB B 3aBHCHUMO
9.3 MPUMECHEHHUE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXH
MIPEBpAICHUI B Pa3JIMYHBIX YCIOBHIX
10 YMeHUe COCTaBIISITh MOJICKYJISIPHBIC M HOHHBIC YPAaBHEHUS PEAKITHIA, |
10.1 peaKIrii HOHHOTO OOMEHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEaAKIUi
10.3 WTIOCTPUPYIOIINX XUMUYECKUE CBOMCTBA U3YYEHHBIX KJIACCOB (TPyT
10.4 MOJITBEPIKTAOIIUX TCHETHUYECKYIO B3aUMOCBSI3b MKy HUMHU
11 VMeHHe BEIYHUCIIATD (TIPOBOAUTD PACUETHI):
111 OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEIIECTB, !
AIIEMEHTA B COCMHEHHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YPaBHEHUSIM XUMUYECKUX PEAKIIUN U HAXOAUTH KOJIMUYECTBO BEIIE
WM TIPOJTYKTOB PEaKIINN
12 Bnanenue (3HaHUE OCHOB):




OCHOBHBIMHA MCTOJaMH HAay4YHOIr'O IIO3HaHUA (Ha6JHO,ZLCHI/Ie,

12.1 MOJCIIUPOBAHNE) TPU HM3YYCHHHM BEIIECTB W XHMHYCCKHUX SIBJICH
npo0IeMy U MPEUIOKUTh ITYTH €€ peIIeHus
122 0e3omacHOl pabOThl € XMMHYECKHMMH BEIECTBAMH, XHMHYECKO
obopyioBaHHEM
mpaBWJIaMd 0€30MacHOTO OOpAIIeHHs C BEIIECTBAMH, HCIOIB3YEM
123 NpaBUJIaMU TIOBEJCHHS B IIENSAX COCPEKEHUS 3I0POBBS M OKD.
NOHMMaHWe Bpena (OMACHOCTH) BO3JACHCTBUS HA JKHMBBIE OPraHM
CHO0CO0OB YMEHBIICHHUS U MPEAOTBPAIICHUS UX BPESIHOTO BO3/ICHCTBY
13 Hannune mnpakTHYECKUX HABBIKOB IUIAHHUPOBAHUS W OCYILECTBIIC
HKCIIEPUMEHTOB:
131 U3yUYEHHE U ONTMCaHue (PU3NICCKUX CBOMCTB BEIIECTB; 03HAKOMIICHUE
SIBIICHUSIMU; OTIBITHI, MILTIOCTPUPYIOIIUE MPU3HAKHU MPOTEKAHUS XUMH
13.2 U3Yy4YEHHE CIIOCOO0B pa3fiesieHus: cMeceit
133 MOJIydeHHEe KHUCIIOpOJia U M3YyUeHHE €ro CBOMCTB; MOJIy4YeHHE BOJIO]
MOJTy4YEeHUE YTIIEKUCIIOTO Ta3a U U3yYeHHE €0 CBOWCTB; IMOIyUeHHE ar
13.4 IPUTOTOBIIEHHE PACTBOPOB C OINPEAEIEHHON MacCOBOM J10JIei pacTBO
135 MPUMEHEHNE UHAUKATOPOB (JIakMyca, METUIIOpaHXka U ¢eHodTanen!
Cpelbl B pacTBOPAX KUCIIOT U ILeoueit
WCCIIE/IOBAHNE W OIMCAHUE CBOWCTB HEOPTaHWYECKHX BEIIECTB |
136 B3aMMOJICUCTBUS KUCIIOT C METAUIaMH, OKCHAAMH METaJlIOB, PAaCT!

OCHOBAaHUAMU, COJIAMU; TTIOJTYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ; BBITC

U3 pacTBOpa COJIM; UCCieI0BaHUE aM(POTEPHBIX CBOMCTB THIPOKCH]IO




PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/da4 10 TCMaM: «OCHOBHBIE KJIACCHI

13.7 «OQneKkTponuTuyecKas auccouuanusy; «BaxHelue HeMeTalIbl U ]
METAJIJIBI U UX COCTUHEHUS
XUMHUYECKHE SKCIIEPUMEHTHI, WILTIOCTPUPYIOIIKE MPU3HAKU MPOTEKA

138 KaueCTBEHHBIC PEAKIIMH HA TIPUCYTCTBYIONINE B BOJHBIX PACTBOPAX Hi
, cynbdart-, docdar-, kapOOHAT-, CUIMKAT-aHUOHBI, THIPOKCHI-HOH
KaJIbLIMS, AIFOMUHUS, jkele3a (2+) u xkenesa (3+), meau (2+), nuHka

14 YMmeHnue:

141 MPEJICTABIISITh PE3YJIbTAThI IKCIIEPUMEHTA B (JOPME BBIBOJIOB, JTOKA3:
BBISBJISITH SMIIMPUYCCKHE 3aKOHOMEPHOCTH

142 YCTaHABIIMBATh CBS3H MEXAY PeajbHO HaOII0/IaeMbIMH XUMHUYECKH

MMPOUCXOAAIIMMU B MAKPO- 1 MUKPOMUPCE, 00BICHATD IMPUYIKUHBI MHOT




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 [lepBoHavaIbHBIE XUMUYECKUE TTOHSATHUS
1.1 YucTeie BemecTBa u cMec. CiocoObI pa3zieiieHus: cMecei
1.2 ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHTHI. CHMBOJIbI XUMHUYECKHUX 3J1€MEHTOB. [1
1.3 Xumuueckasi popMyiia. BaleHTHOCTh aTOMOB XUMHUYECKUX AJI€MEHTOB. CTETICHb OKH
v 3aKoH MOCTOSTHCTBA COCTaBa BemecTB. OTHOCHTENNbHAsS aTOMHast Macca. OTHOCUTENBH
JI0JISI XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUH
L5 KonuuectBo BemectBa. Moabs. Monsipaast Mmacca. MossipHbiii 00bEM Ta30B. B3anmc
CTPYKTYPHBIX €IMHULL BEILIECTBA
16 ®u3znueckue U XUMUYECKHUE SBJICHMsS. XHMHUYECKas peakuus U €€ NpU3HaKW. 3a
XHUMHUYECKUE YPABHEHUS
2 Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema xumMudeckux 3iaeMeHToB .M. Me
91 Ilepnonnueckuil 3akoH. lleproguueckas cucrema xumMuyeckux dnaemeHToB [[.1. I
®u3nUeCKUil CMBICT OPSAIKOBOTO HOMEpA, HOMEPOB MEPUO/Ia U TPYIIIIBI JIEMEHTA
25 Crtpoenue atomoB. CocTtaB aTOMHBIX si7iep. M30Tomnbl. DnekTpoHbl. CTpOEHHUE AIEKTPC
XUMHUYECKUX deMeHTOB [lepuonnueckon cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMUUYECKHMX DJIEMEHTOB IMEPBBIX TPEX TI€
2.3 ATOMOB, JJIEKTPOOTPUIIATEIEHOCTH, METAJUIMYECKUX U HEMETAITTHIECKIX CBOWCTB) ¥
MOJIOXKEHHEM AJIeMeHTOB B [lepronueckoii cucteMe U CTpPOSHUEM UX aTOMOB
3 CrpoeHnue BelecTna




Xumudeckasi cBsi3b. KoBasieHTHas1 (MOsIpHAS U HEMOJISIPHAS ) CBSI3b. DJIEKTPOOTPHIIA

3.1
Nonnas cBsa3p. Merammueckas cBs3b

3.9 Tunel KpUCTAUIMYECKUX PEUIETOK (aToOMHasi, MOHHAs, METaUINYECKas), 3aBUCUM
KPUCTAJUIMYECKON PEIIETKH U BUJIA XUMUYECKOM CBSA3U

4 BakHeiinye npeacTaBuTENN HEOPraHMUECKUX BellecTB. HemeTaiipl 1 UX COeIMHEH]

Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX COEeIMHEHUI: OKCHIOB (C0Je00)

4.1 amdoTepHble) M  HecoleoOpasyrole; OCHOBaHMH  (WIEnMouM ©  HepacT
(xucnopozacoaepxKaiue u 6eCKIUCIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJ

4 du3znueckue U XUMUYECKHE CBOMCTBA IMPOCTBIX BEUIECTB-HEMETAJUIOB: BOJOPOJA
docdopa, yriaepoaa, KpeMHUS

43 dusnyeckue U XUMHUYECKHUE CBOWCTBA IPOCTBIX BEIECTB-METAJJIOB: JIUTHUS, Ha
ATIOMUHHS, JKeTe3a. DIEKTPOXUMUYCCKUN Psijl HAPSDKEHUH METAJIJIOB

4.4 Pu3znueckre 1 XMMUYECKHE CBOMCTBA BOJOPOJIHBIX COEJUHEHUI HEMETAJUIOB: XJIOPO

A5 duznyeckre M XMMHUYECKHE CBOWCTBAa OKCHUIOB HemeTaiioB: cepol (IV, VI), a
yraepona(Il, IV), kpemuusa(IV). IlonydeHne okcuj0B HEMETAIOB

4.6 Xumnueckue cBorcTBa okcu10B: MeTaiuioB IA—IIIA rpynm, nunka, menu(1l) u xenesza(ll,

A7 XUMHYECKHE CBOMCTBA OCHOBAHUM U aM(OTEPHBIX THAPOKCUIOB (HA TPUMEPE THAPO]
[Tonyuenue ocHOBaHUI ¥ aM()OTEPHBIX THIPOKCHIOB
OO01re XMMUYEeCKUE CBOMCTBA KUCIIOT: XJIOPOBOIOPOAHOM, CEPOBOAOPOTHOM, CEPHUC

4.8 KPEeMHHUEBOM, yroabHON. OcoOble XUMHUECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEpH
KHCIIOT

4.9 OO06mre XuMHYeCKre CBOMCTBA cpeHuX coneit. [lomyuenue conei




4.10

[Monyuenue, cobupanue, pacro3HaBaHHE BOJOPO/Ia, KUCIOPOIa, aMMHUaKa, YTIICKUCII(

411 [Tony4yenune aMmMuaka, CEpHON M a30THOM KHCIIOT B MPOMBIIUIEHHOCTH. O0IIHE CIIoce
4.12 I'eneTndeckas CBA3b MEXKIYy KJIACCAMU HEOPTaHUYECKUX COCIUHECHUN
5 XHUMHUYECKUE peaKun
51 Knaccugukanuss XUMUYECKUX PEaKIUi MO0 Pa3TUYHBIM MPHU3HAKAM: 110 YUCIY H
BEIIECTB, IO TEIUIOBOMY 3(h(eKTy, IO M3MEHEHHIO CTETIEHEH OKUCIICHUS! XUMHUECKIU
5 TernnoBoil 3pGeKT XUMHUYECKOH peakIiH, TePMOXHMHUYECKHE YpaBHEHHS. K3
TepMoxuMHuUuecKnue ypaBHEHUS
53 OKHCIUTEIBHOBOCCTAHOBUTEINBHBIE peakiMi. OKUCIUTENN U BoccTaHOBUTENU. [Ipoir
DNEeKTPOHHBIN OajJaHC OKMCIUTEIbHOBOCCTAHOBUTEIIBHOM peakuu
£ 4 Teopus ayekTpoauTHYeCKON aucconnanuu. KaTnoHsl, aHMOHBL. DJIEKTPOJIUTHI U He
a5eKTposInThl. CTeneHb AUCCOLUaIU
55 Peakiun monHOro OoOMeHa. YCIIOBUS TMPOTEKAHUS PEaKIMM HOHHOTO OOMEHa, |
YpaBHEHUS peaKni
6 XUMHS U OKpYKarolas cpena
6.1 Beiectsa u MaTepuaisl B IOBCEHEBHOM KU3HU YelIOBeKa. be3onacHoe uenons30Ban
B 1a0oparopuu u ObITy. IlepBas momols Npyu XMMUYECKUX 0XKOTaX U OTPABICHUAX
XVUMHYECKOE 3arps3HEHHE OKpY’Karollell cpelbl (KUCIOTHBIE MOXAM, 3arps3HEHI
6.2 crocoObl ero npenoTBpauienus [IpenenpHas nomycTHMas KOHIIEHTPALUS BEILECTR

HKOJIOTHYECKUX TIPoOIeM. Y ciiieHrne MapHUKOBOTo A eKTa, pazpynieHne 030HOBOT(




[Tpumenenue cepsl, a3ota, pocdopa, yriaepoaa, KpeMHUS U UX COCIUHEHUH B OBIT

6.3 CeJIbCKOM Xxo3siiicTBe. [IpuMeHeHMe MeTayuloB W CIUIaBOB (CTallb, YYTYH, MO
MIPOMBINIJICHHOCTH MX coequHeHH. [IoHATHE 0 KOPPO3UH METaNIOB, OCHOBHBIE CIIOC

6.4 [TpupoaHbIE HICTOYHUKH YTICBOIOPOAOB (Yroib, MPUPOIHBIN Ta3, HE(TH), MPOITYKTHI
B OBITY U IPOMBINIJICHHOCTH
[lepBoHAYaNbHBIC MOHATHS 00 OPraHUYECKUX BEIECTBAX KAK O COCAMHEHHSIX YIIIEpO

6.5 ATaHOJ, TIULEPUH, YKCyCcHas KucioTa). [loHsaTre o GMONIOrnuecky BaKHbBIX BELIECTBA
POJIU B )KU3HU YEJIOBEKa

7 Pacuérsr:

7.1 o popmynaM XUMUYECKUX COEeIMHEHUI

7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B pacTBOPE

7.3 10 XUMUYECKUM YPABHCHHUSM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






