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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHO POrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Aa€T NPECTaBICHUWE O IENsAX, OOIIel CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMpPOrpaMMbl MO XUMHUH, OMPEAENAET KOJWYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATEbHOCTH O0O0YyYaromerocs IO OCBOEHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEHIeHUs riao0agbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeaMeTa, KOTOPbIA  SBISIETCS  MEJaroruvyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABJIAIOIIECH HAYYHOM KapTUHBI MUpPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOrO MpenMeTra COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWSI TP HW3YYCHUW BEIIECTB U
XUMUYECKUX PEAKIUH, B (POPMUPOBAHUM M PAa3BUTHHU MMO3HABATEILHBIX YMECHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHun XMMHHA Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUsl Ba)KHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA  CHCTEMaTHYECKOE MpUOOIIECHUE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrneyeHue yCIOBHi, CIOCOOCTBYIOLIMX MPUOOPETEHNIO 00YyHYarOIUMUCS
OTbITa PAa3HOOOPA3HON JIEATENLHOCTH, MO3HAHHUS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ¢opmupoBanue oOmEeld (GyHKIUOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH W OIICHUBATH SIBIICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUM, TPUMEHSATh HMX MPU pPEUIeHUH MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
MOHMMAHUSl LIEHHOCTH XUMWYECKUX 3HAHUW [Ji1 BBIPAOOTKH HSKOJOTHUECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

—pa3BUTHE MOTHBALMU K OOYUYEHHIO, CIHOCOOHOCTEH K CAaMOKOHTPOJIIO H
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOILEYEIOBEUECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIs ¥ HAMPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).

Bzaumocss3p c paboueii MpOrpaMmMon BOCITUTAHUS
[Iporpamma yueOHoro mnpeamera «Xumusi. ba3oBblil ypoBeHb» pazpaboTaHa ¢
y4éToM npumepHoi nporpammbl Bociutanuss MKOY IO Ne4. Dto mo3BosiseT Ha
IIPaKTUKE COEIMHHUTHh OOYYAIOIIYI0 M BOCIMTATENBHYIO JI€ATEIbHOCTh I1€/1arora,
OPUEHTUPOBAaTh €€ HE TOJIBKO HA HWHTEJUIEKTYaJbHOE, HO M Ha HPABCTBEHHOE,



COLIMAIbHOE pa3BuTHE pebEHKa. 910 IIPOSIBIIAETCS:
* B BBIACIICHMM B I[EIM [POrPAMMBI  LEHHOCTHBIX  IIPUOPUTETOB;
* B IIPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB PeaIu3aluy MMPOrpaMMbl BHEYPOUHOU
NESATEIbHOCTH, HAIIeIUIMX CBOE OTpaXEHHWE M KOHKpETH3aluioo B paboueit
IIporpaMme BOCIIUTAHMUS;
* B MHTEPAKTUBHBIX (opMax 3aHATUH JIsI 00ydaromuxcs, 00eCIeUUBAIOIINX UX
BOBJICUEHHOCTh B COBMECTHYIO C IIEJarOrOM M CBEPCTHUKAMM JESTEIBLHOCTb.



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HaHMS B XUMHH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocCTaBa BemecTB. (OTHOCUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHU.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHYECKON MOCYJOW, MpaBuWiIaMH paboThl B Jabopatopun u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, paziioKeHHe TUAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  OINUCAaHWE  pe3yJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoia B mHpupoe, (U3MUYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (HeKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuapl. Knaccudukaims
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBsSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHcTBHE Bojgopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEH paCTBOPEHHSI BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumojeicTBua okcupga menud (Il1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHWYeCKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMIaM U MepruoaM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWHW XWMHH B § Kiacce
OCYIIECTBJISIETCS 4Yepe3 HWCIOJIb30BaHHE KaK OOIMUX EeCTECTBEHHO--HAYYHBIX
MOHATUH, TaK Y TOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO61mue ecTecTBEeHHO--HAyUHbIC MMOHATHS: Hay4YHBIN (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccu(duKaius, TMepUuOoAUIHOCTh, HAOII0ICHUE,
HKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOICNTb, SIBICHHE.

®dusnka: MaTepus, aToM, O3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOIBI, PAJHMOAKTHBHOCTh, MOJICKYA, SJICKTPUUCCKUNA 3apsii, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHHUE BEIIeCTBa, a3, (M3MYCCKUE BEIMYMHBI, €IUHUIIBI
W3MEpPeHHUsI, KOCMOC, TUTAaHETHI, 3BE3/161, COHIIC.

buomnorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKas peakius

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kaiaus, KaJIbLUA W HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM 3JIeMeHTOB B Ilepnommueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIAaTypa HEOPraHMYECKHX BELIECTB. XUMHYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEUIECTB.

Knaccudukanusa XuMuyeckux peakuuid mo pa3auyHbIM MpU3HAKaM (10 YUCITy
U COCTaBy YYacTBYIOLIMX B pEAKIMH BEHIECTB, MO TEMIOBOMY 3(PQeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHEe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecuu. DakTOPBHI,
BIIMAIOIIME HAa CKOPOCTh XMMHYECKOW PEAaKIUU U IMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCAUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUM,  AJIEKTPOHHBIM  OasiaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMHU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBaHMM U coJell B CBeTe MpEACTaBICHUN 00 BJIEKTPOJIUTUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA Ha MNOpUMEpPEe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B MPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHEe CBOMCTBA. OKCHUIBI CEpbl KaK MPEIACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcIoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs PEaKLIUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
busznyecKkre u XMMHUYECKHE CBOMCTBA, OMyueHUe U nmpuMeHenne. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMKM, PACIPOCTpaHEHWE B MNpPUPOJE, (U3MUECKHME U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBSA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rnoGanbHOrO TOTEIUICHUS KJIMMaTa, MTaPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHYECKHUE CBOMCTBA, IMOJIY4YEHUE U
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobraembr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
IPOBEJICHUE Kaue€CTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOAEHUE MTPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolre (PU3NUYECKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TAJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOICHNE TIpoliecca OOYIJIMBaHUs caxapa IoJ JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BOBMOXKHO  HCIIOJIb30BAHHE  BHUJEOMATEPHAIIOB), U3ydeHUE  MOJAeJIen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHHE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHus: atomMoB. CTpOoeHHE MeETaUIoB. MeTtajndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ileounble MeTauibl: NONOKEHKUE B [leproanueckon cucTeEME XMMUYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoEHHE atoma, HaXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJacHuUE B mnpupone. Duszmueckne u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, H3y4Y€HHE  pE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TMPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUHN, SIBJSIONINXCS CUCTEMHBIMHU JJISI OTJENbHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBICHHE, TMapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTALMM U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBa, CMOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HHGpOpMaIHei o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2)rpamaaHCcKOro BOCIIMTAHUA:

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MNPABWIAX MEXKIUYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3a]lay, BBINOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOINIM B TIpPOIleCC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMIOBEJECHUE W TIOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIIEACTBUM MTOCTYIIKOB;

3)LEeHHOCTH HAYYHOI'0 MO3HAHUSA!

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY I TIOHMUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, TIpeACTaBiIeHUs] 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUs B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOs, HAPKOTUKOB, KypEeHHUS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOXEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl NeSITSILHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6)3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJle, OCHOBE €€ CYIECTBOBAHUS, IOHUMAHUE LIEHHOCTU 3I0POBOTO H
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC yIeOHbBIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BRIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcce TMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHCHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEPXkaHUS, CIPABOYHbIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATH Pa3IUYHble METOJbl U 3aMpPOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAaHHBIX, HEOOXOIWUMBIX IJIs BBITOJTHEHUS



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HWHTEpIpeTaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJIa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBast 10J1s1 XUMUYECKOTO JIEMEHTA B COEAMHEHUHN, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peaKuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHAOTEPMUUYECKUE PEAKIIUU, TETJIOBON 3PPEKT peakini,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWUMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHSATUH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOAMYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMU4Hyr0 ¢opmy Ilepuomnyueckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
Oonbllie TEPUOAbl, COOTHOCUTH O003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmune «llepuogmueckass cucrema xumudeckux snemeHtoB J[. U.
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy W COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4YEHHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJOBaHHWEM, a TaKXKe TMpaBuUiiaM OOpalIeHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIONITUXCS YMEHUIM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas Peaklsi, XUMUYECKasi CBS3b, TEIIOBOM 3¢ ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCIEHWE H  BOCCTaHOBJICHME,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

ONPENIENATh BaJIGHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX 2JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHMCHIBATH) OOIIME U CleUUPUUECKUe XHUMHYECKHe
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHUIO W COOMpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ pa3jiejioB U TeM Bcer  KonTpoabHn IIpakTnyeck
oOpa3oBaTejibHbIE
n NPOrpaMMmel 0 bie padoThI ue padoThl
pecypchl
Pasznea 1.IlepBoHavajibHble XUMHYECKHE MIOHSTHS
XuMUs — BaKHas
obsacThb
bubmuoreka [JOK
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKOU 7c
JEATCIIbHOCTH T
YeJI0BeKa
BemecTtBa u bu6mmoreka [IOK
1.2 XUMUYECKHE 15 1 https://m.edso00.ru/7f4183
peaxuuu ic
Wroro mo paszneny 20

Paznen 2.11lepuoanuecknii 3axkoH u Ilepuognueckasi cucrema xumuieckux jiementon . U.

MenneseeBa. CTpoenne aToMoB. XMMHUYECKasi CBSI3b

Ileproanueckui
3aKOH U
Ilepuoauueckas
cucrema bubnuoteka HOK

31 7 https://m.edso0.ru/7f4183
XAMHYECKHUX T
anemenTtoB Jl. U. _
MeHniene-eBa.
Crtpoenue aToma
XuMuyeckas bu6mmoreka [JOK

3.2 5 1 https://m.edso00.ru/7f4183
CBSI3b.

7c
Hroro no pazneny 12

Pa3nes 3.BakHelimme npeacTraBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3ayx.
X bu6nmoreka [JOK
Kucnopon.
3.1 6 https://m.edsoo0.ru/7f4183
IMousitue 06 7
oKcuaax T
Bonopoa.Ilonsitue bubmuoreka [JOK
3.2 0 KHCJIOTax " 8 1 https://m.edsoo.ru/7f4183

COJIIX

ic



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

Bopna. PactBopsl.

bu6mmoreka [IOK

3.3 [Tonsitue 06 5 https://m.edso00.ru/7f4183
OCHOBaHMAX ic
OCHOBHBIE KJIaCcChI bubmuotexka [JOK
3.4 HEOPraHMYECKUX 11 https://m.edsoo.ru/7f4183
COCIMHEHU I 7c
Hroro no pazueny 30

Pasznen 4.. OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE pe€aKIuu

OKUCIUTENbHO- bubmuoreka [JOK
4.1 BOCCTAaHOBUTEJIbH 3 https://m.edso00.ru/7f4183
bI€ PEAKIINU 7c
bubmuorexka [JOK
Wroro mo paszneny 3 https://m.edsoo.ru/7f4183
7c
bubmuoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
ic
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOT'PAMME



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 KUIIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBanue
(undposbie)
n/  pasiesioB M TeM Becer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
n NporpamMMmel 0 ble padoThI ue padoThl
pecypchl
Paznen 1.BemecTBO U XMMHYECKHE PeaKIIUU
IToBTOpEeHue u
yriayoneHue bubmmoreka [IOK
1.1 3HAHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasaenoB Kypca 8 36
KJ1acca
OcHoBHBIE
bubmuorexa [JOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHYECKUX 36
peakuuii T
DNEKTPOIUTUUECK
as TMCCOLMAIIHSL. bu6nmoreka [IOK
1.3 XuMH4yecKue 8 1 1 https://m.edso00.ru/7f41a6
peaKIyy B 36
pacTBopax
Hroro no pazneny 17
Pasznea 2.HemeTa/sIbI B X cOeTMHEHUS
O61mmas
XapaKTEePUCTHKA
bubnuoreka [IOK
XAMHYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
snemeHToB VIIA- 36
TPYIIIBL. o
I'anorensl
O061mas
XapaKTepUCTHKA
but6mmoreka [IOK
XUMHYECKUX
2.2 6 https://m.edso0.ru/7f41a6
sneMeHToB VIA- 36
rpynnsl. Cepa n eé€ o
COCIMHEHHS
OO0mas
XapaKTepUCTHKA
S — but6mmoreka [IOK
2.3 7 1 https://m.edso0.ru/7f41a6

snemeHToB VA-
rpynmsl. A30T,

dhocdop u ux

36



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

COCOUHCHUA

O61mas
XapaKTEePUCTHKA
XUMHYECKHX

24 snemenToB |VA-
IpyIIBL. YTIepos
Y KPEMHUM U UX
COETMHEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a6
36

Uroro no pazneny

Pa3zgen 3.MeTa/iIbI M BX COeTHHEHUS

25

OO6m1ue cBoiicTBa

bubnnoreka IIOK

3.1 4 https://m.edsoo.ru/7f41a6
METAJIIIOB
36
Baxneiimme bubnnoreka IIOK
3.2 METaJUIbl U UX 16 https://m.edsoo.ru/7f41a6
COCIUHEHUS 36
Htoro no pazneny 20

Pasznen 4.Xumus u okpy»kaiomnias cpeaa

BemwecrtBa u
4.1 MaTepHasl B
KHU3HH YelloBeKa

Hroro no pazneny

PesepBHOE Bpems

OBILEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

68

bubmmoreka [IOK
https://m.edsoo.ru/7f41a6
36

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a6
36



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

ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Ne KoauuecTBo yacoB JJIeKTPOHHbIE
Kontpoas  IIpakTuue Aara uupposbie
Tema ypoka Bce usyue
n/ o HbIE cKHe st o0pa3oBaTe/ibHbIE
I padoThI padoThI pecypchl
[Ipenmer xumuu.
Pollh XUMIL B bu6mmoreka [IOK
1 I 1 https://m.edsoo.ru/ff
0d210c
Tena u BemecTBa
ITonsarue o bu6mmoreka [IOK
2 METOJIaX IMO3HAHUS 1 https://m.edsoo.ru/ff
B XUMHH 0d227e
IIpakTnueckas
pabota Ne 1
«IIpaBuna paboThI
B 1a60paTOPHH 1 bubmuorexa [JOK
3 HpHEME 1 1 https://m.edsoo.ru/ff
0d23dc
oOpareHus ¢
1a00paTOPHBIM
000py/I0BaHUEM
YucTele BelecTBa Bubnuoreka LHOK
4 u cMecu. CriocoObl 1 https://m.edsoo.ru/ff
pazzieneHus: cMmecen 0d26ca
IIpakTrueckas
paborta Ne 2
«Paznenenue bu6nmoreka [JOK
5 cMmeceil (Ha 1 1 https://m.edsoo.ru/ff
MpUMEPE OYUCTKU 0d28c8
[IOBApEHHOM
COJIN)»
ATOMEL I bu6mmorexa [IOK
6 - 1 https://m.edsoo.ru/ff
0d2a6c
XuMudeckre
AJIEMEHTHI. 3HAKH bubnmoreka [JOK
7 (cMBOJIBI) 1 https://m.edsoo.ru/ff
XUMHUYECKHX 0d2be8
AJIEMEHTOB
8 [Ipocteie n 1 bubnmuorexa [JOK



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

CJIOXKHBIC BEIICCTBA

https://m.edsoo.ru/ff
0d2a6c

ATtomHO- bubmuoteka [JOK
9 MOJICKYJISIPHOE https://m.edsoo.ru/ff
y4EeHHE 0d2d50
3aKOH MMOCTOSTHCTBA
COCTaBa BEIISCTB.
XuMu4aeckas
(bopMyTa. bu6mmoreka [IOK
10 https://m.edsoo.ru/ff
Banentnocts
0d2eae
aTOMOB
XUMHYECKHUX
3JIEMEHTOB
OTtHOCHUTEILHAS
aToMHas Macca. bu6mmoreka [IOK
11 OTtHOCHUTENbHAS https://m.edsoo.ru/ff
MOJIEKYJISIpHAs 0d323c
Macca
MaccoBas 1075
N HMIHECKOro bubmuoreka [JOK
12 TeMeHTA B https://m.edsoo.ru/ff
0d350c
COCTMHCHUH
KoaudgecTBo bu6nmoreka [IOK
13 BerecTBa. MoJib. https://m.edsoo.ru/ff
Mounspras macca 0d5230
dusnueckue u
XHUMUYECKHE bu6nmoreka [IOK
14 SIBJICHUS. https://m.edsoo.ru/ff
Xumnueckas 0d37fa
peakus
IIpusnaku u
YCIIOBHS bubnmoreka [JOK
15 MPOTEKaHUS https://m.edsoo.ru/ff
XHUMUYECKHX 0d3al6
peaxkuuit
3aKOH COXpaHEHHUS
MacChl BEIICCTB. bubmorexa LIOK
16 p—— https://m.edsoo.ru/ff
0d3b88
ypaBHEHUS
Brrancnenus bubnmuorexa [JOK
17 KOJIMYECTBA, MACChI https://m.edsoo.ru/ff

BE€IICCTBA I10

0d5708



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
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
https://m.edsoo.ru/ff0d5708

YpaBHEHUSIM

XAMHYECKHUX

peakui

Knaccudukanus

XUMHYECKHX

peakiui bubnnorexka [HOK
18 (coemuHeHwsl, https://m.edsoo.ru/ff

pa3NoKEeHus, 0d3f34

3aMeIICHNs,

obMeHa)

M. B. JlomoHoCOB

— YYEHBI-

SHIKTOMETHCT. bu6mmoreka [IOK
19 O6oGmeHHe 1 https://m.edsoo.ru/ff

0d40c4

CHCTeMaTH3aIns

3HAHUU

KonTponbhas

pabota Nel mo bubnuorexa [JOK
20 teme «BermecTBa u https://m.edsoo.ru/ff

XUMUYECKUE 0d4290

peaKum»

[TepBbie MOMBITKH

KJIaccu(uKanuu

XUMHYECKUX bu6mmoreka [IOK
21 SJIEMEHTOB. https://m.eds00.ru/00

ITonsarue o ad9ffa

rpynmnax CXOHBIX

3JIEMEHTOB

Ilepuoanueckui

3aKOH U

[Tepuonnueckas bubmuorexa [JOK
22 crucrema https://m.eds00.ru/00

XHUMUYECKHX adab2c

anemenToB /l. U.

Menneneera

TTepuo/Tb, rPYIIH, bu6mmorexa [IOK
23 I — https://m.eds00.ru/00

adab52c

CtpoeHune aTOMOB. bubnuoreka [IOK
24 CocraB aTOMHBIX https://m.edso00.ru/00

anep. U3oTomnsl ada342
25 CrtpoeHue bubnmoreka [JOK



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

AJIIEKTPOHHBIX
000JI0YEK aTOMOB
3JIEMEHTOB
ITepuoanueckoit
cuctemsl /1. W.
MenpaeneeBa

XapakTepucTuKa
XUMHUYECKOTO

https://m.edso0.ru/00
ada6bc

3JIEMEHTA MO €ro bubmuoreka [JOK
26 MOJIOKEHHIO B 1 https://m.edso0.ru/00
Ileproanueckon ada824
cucteme /1. 1.
Menpaeneena
3HaueHMuE
[Tepuoanueckoro
3aKOHAa JIJIs
S — bubmuorexa [JOK
27 p yKH 1 https://m.edso00.ru/00
npaktuku. 1. 1. adagse
MengaeneeB —
Y4€HBII, IEAAror u
rpaXkIaHUH
DIIEeKTpOOTpHULIATEN
bHOCTL aTOMOB bubmmorexa [IOK
28 1 https://m.eds00.ru/00
XUMHUYECKUX
adaab8
3JIEMEHTOB
bu6mmoreka [IOK
41
29 onHa 1 https://m.edso00.ru/00
XHUMUYECKas CBI3h
adac34
KoBanentHas bu6mmoreka [IOK
30 NOJIIpHAst 1 https://m.edsoo.ru/00
XUMHYECKAs CBA3b adaab8
KoBanentHnas bu6mmorexa [IOK
31 HETOJISIpHAs 1 https://m.edso00.ru/00
XUMHUUECKas CBSI3b adaab9
KoHTtponbHas
pabota Ne4 o
Teme «CTpoeHHe bubmmorexa [TOK
32 p 1 https://m.edsoo.ru/ff
aToMma. 044290
XuMuueckas
CBSI3b)
33 ®dusznyeckue u 1 bubnmuorexa [JOK

XUMHUYCCKUC

https://m.edsoo.ru/ff



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4614

CBOMCTBA
KHCIIOpO/ia
(peakmuu
OKHCIICHHS,
ropenue). [lorstue
00 okcumax
CniocoOmI

IMOJIYYCHHA
KHUCJIopoaa B

0d4614

bubmuoreka [JOK

34 1a00paTOpUH U https://m.edsoo.ru/ff
MPOMBIIIUIEHHOCTH. 0d497a
[IpumeHenne
KHCJIOpO/JIa
Tennooii 3pdexr
XUMHYECKOH
peaKIfu, MOHATHE
o bubmuorexa [JOK

35 TePMOXIMIHECKOM https://m.edsoo.ru/ff

0d4790
ypaBHEHUH, YK30- U
SHAOTEPMHUECKUX
peaKIusIx
Tonnuso (HedTb,
yroJib ¥ METaH).
SarpasHeHie bubmuorexa [JOK
36 BOBIYXa, CTIOCOGEL https://m.edsoo.ru/ff
g 0Od4c4a
€ro
MPEIOTBPAIICHHS
[IpakTnueckas
pabota Ne 3 o
teme «llomyuenue bubnuorexa [JOK

37 U cobupanue https://m.edsoo.ru/ff
KUCIIOpO/Ia, 0Od4ae2
M3y4YEHHUE €ro
CBOWCTB»

Bonopon —
AJIEMEHT U MPOCTOE bubnuorexa [JOK

38 BEILECTBO. https://m.edsoo.ru/ff
HaxoxeHue B 0d4dd0
pupoIe
dusznyeckue u bubnmuorexa [JOK

39 XUMUYECKHE https://m.edsoo.ru/ff

CBOMCTBA

0d4ddo



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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BOJIOpPOJIA.

[Ipumenenue
BOJZIOpO/A
Houstie o bubmuorexa [JOK
40 CHCITOTAX 1 COMAX https://m.edsoo.ru/ff
0d50d2
CriocoOsbl
HoMyYeHMs bubnnoreka [HOK
41 BOIOPOZA B https://m.edsoo.ru/ff
0d4ddo
naboparopuu
[IpakTrueckas
pabota Ne 4 o
teme «llomyuenue bubnnoreka [JOK
42 U coOupaHue https://m.edsoo.ru/ff
BOJIOpO/A, 0d4f42
M3y4YEHUE ero
CBOMCTB»
MoutsipHbIil 00BEM bubmnoreka [JOK
43 ra3soB. 3aKOH https://m.edsoo.ru/ff
ABoraapo 0d542e
Breraucnenus
00BEMa,
KOJINYECTBa
BEIIECTBA [233 110 bu6mmoreka [IOK
44 €0 H3BECTHOMY https://m.edsoo.ru/ff
0d55a0
KOJIUYECTBY
BEISCTBA HJIH
00BEMY
Breraucnenus
00BEMOB Ta30B 110
bubmuorexa [JOK
YpaBHEHUIO
45 PEAKILHI Ha 0CHOBE https://m.edsoo.ru/ff
0d5708
3aK0Ha 00BHLEMHBIX
OTHOIIICHUM Ta30B
duznueckue u bubmuorexa [JOK
46 XHUMUYECKHE https://m.edsoo.ru/ff
CBOMCTBA BOJIBI 0d587a
CocraB OCHOBaHUM. bubmuorexa [JOK
47 [Tousitue 06 https://m.edsoo.ru/ff
MHIMKaTOpax 0d59e2
48 Bona kax bubnmoreka [JOK



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
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

pacTBOPUTEIb.
Hacreiiennsie u
HEHACHIIICHHEIE
PacTBOPBI.
MaccoBast n1ois
BCIICCTBA B
pactBope
[IpakTrueckas

pabota Ne 5 o
TeMe

https://m.edsoo.ru/ff
0d5b40

«IIpurorosienue bubnuoreka [IOK

49 pacTBOPOB C https://m.edsoo.ru/ff
onpeaenEéHHON 0d5eba
MacCOBOM J0JIer
PacTBOPEHHOTO
BEIIIECTBAY
Kontponbnas
pabora Ne3 110 bubnnoreka [JOK

50 K } https://m.edsoo.ru/ff
teme «Kucnmopoz. 0d6342
Bonopona. Bona»

OKCcHIBI: COCTaB, bu6nmoreka [JOK

o1 KJ1acCU(pUKaLus, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
ITony4yenue u
XUMUYECKHE
CBOIiCTBa bu6nmoreka [JOK

52 KHCJIOTHBIX, https://m.edsoo.ru/ff
OCHOBHBIX U 0d664e
aM(pOTepHBIX
OKCHJIOB
OcHoOBaHu4:

bubmuorexa [JOK
COCTaB,

53 o https://m.edsoo.ru/ff
KJTacCU(DHKAIIHS, 0d67ca
HOMEHKJIaTypa
[Tonyuenune u

bubmuorexa [JOK
XUMHYECKHE

54 - https://m.edsoo.ru/ff
CBOMCTBA ) 0d67ca
OCHOBaHHI I
Kucnotsi: cocras, bubnuorexa [JOK

55 Kiaccudukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2

56 [onmyuyenue u bubnuoreka [IOK
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https://m.edsoo.ru/ff0d6342
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XUMHNYCCKHUC
CBOMCTBA KHCJIOT

https://m.edsoo.ru/ff
Odfee2

Conu (cpennue):
HOMEHKJIATypa,

. bu6mmoreka [IOK
S7 T — https://m.eds00.ru/00
’ ad9474
XHMHYECKHE
CBOICTBa
[IpakTnueckas
pabota Ne 6.
Pemenne
JKCIIEPUMEHTAJIbH bubnuorexa [JOK
58 BIX 33J1a4 110 TEME https://m.eds00.ru/00
«OCHOBHBIE addb7c
KJIACCBI
HEOPTaHUYECKUX
COCJIMHEHUI
I'eneTnueckas
CBSI3b MEXKIY bubnuorexa [JOK
59 KJIaccaMu https://m.eds00.ru/00
HEOPraHUYECKUX ad9a50
COeTMHEHNN
O6o0menue u bubmuoreka [JOK
60 CHCTEMAaTHU3alHs https://m.eds00.ru/00
3HAHUM ad9ch2
KonTponbHas
pabota Ne4 1o
teme "OCHOBHBIE bubmorexa HOK
61 https://m.eds00.ru/00
KJIaCChI ad9ela
HEOPTaHHYECKUX
coenquHeHni"
Crrerens bubnmoreka [JOK
62 https://m.eds00.ru/00
OKHCJICHUS adae28
OKHCITUTENTBHO- bubmuorexa [JOK
63 BOCCTAHOBUTEIIHHEI https://m.edso00.ru/00
€ peakuuu adb076
OKUCIHTENN 1 bu6mmorexa [IOK
64 BOCCTAHOBHTEII https://m.eds00.ru/00
adb076
65 O6o0meHue u bubmuoreka [JOK

cHUCTEMaTu3anusa

https://m.edso0.ru/00



https://m.edsoo.ru/ff0dfee2
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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/00adae28
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

3HAHUM adb076
Pe3epBHblii
ox.OBobmetHe bu6mmoreka [IOK
66 YpOox. 1 https://m.eds00.ru/00
nu CI/ICTf:MaTI/IBaLII/ISI adb33C
3HAHUHU
Pe3epBHEI YpOK.
0 6ogmeHHeyE bubmuorexa [JOK
67 1 https://m.edso0.ru/00
CHCTehfaTnsaum 2d9ch?
3HAHUHU
Pe3epBHEI YpOK.
P P bubmuorexa [JOK
O00011eHuE 1
68 1 https://m.edsoo.ru/ff
CHCTehiIaTmaum 0d61c6
3HAaHUHU
OBIIEE
KOJIMYECTBO 68
YACOB I10

[TPOT'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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9 KJIACC

Ne KoauuecTBO 4acoB I[ 3J1€KTp0HHbIe
ara
Kourpoa IlpakTHye uudposbie
Tema ypoka Bce usyue
n/ bHBIE CKHe 00pa3oBaTeIbHbI
ro HUS
I padoThbI padoThbI e pecypchl
[Tepuoauuecku
1 3aKOH.
[Iepnonnuecka
bu6nmoteka [IOK
s CUCTEMa
- 1 https://m.edso0.ru/0
Oadb59e
3JIEMEHTOB /I.
H.
Menneneera
3aKOHOMEPHOC
TH B
W3MEHEHUHU
. bu6mmoteka [IOK
CBOICTB
J— 1 https://m.edso00.ru/0
0adb6b6
3JIEMEHTOB
MIEPBBIX TPEX
MIEPHOIOB
Knaccudukanu
U bubmmoteka [IOK
HOMEHKJIATypa 1 https://m.edsoo.ru/0
HEOPraHUYECKHU Oadb7e2
X BEIICCTB
Bunrsr
XUMHYECKOH bubmmoteka [IOK
CBSI3U U TUITBI 1 https://m.edso00.ru/0
KPUCTAJUTMYECK Oadbac6
UX PemETOK
KonTtponbHas
pabota Nel 1o
TeMe
«IToBTOpEHUE
U yrayOneHue
yry 1 1

3HaHUI
OCHOBHBIX
paszieios
Kypca 8
KJ1acca



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukamnu

ST XUMHUYECKHUX bubmuorexa [JOK
6 peakuuii mo https://m.edsoo.ru/0
Pa3TMYHBIM 0Oadbch0
MpU3HAKaM
ITonsarue o
CKOPOCTH
XUMHUYECKOH
bu6nmoreka [IOK
peaKIuu.
7 HoHsTHe o https://m.edso0.ru/0
Oadbe9a
TOMOTE€HHBIX U
TeTEPOreHHBIX
peaKIusIX
ITonstue o
XHUMHYECKOM
PaBHOBECHH.
DaxkTopsl,
BIIMSIIONINE Ha bu6nuoreka [IOK
8 CKOPOCTh https://m.edsoo.ru/0
XUMHYECKOHN Oadc28c
peakuuu u
MOJIOKEHHUE
XHUMHUYECKOTO
paBHOBECHS
OKHUCIUTEIBHO
) bu6nuoreka [IOK
9 https://m.edso00.ru/0
BOCCTAHOBUTEI
Oadcade
bHBIE PEAKIIUU
Teopus
IIEKTPOJIUTHYIC
CKOI bu6nunorexa LIOK
10 JIMCCOIAAIIHH. https://m.edso0.ru/0
CHIIbHBIE U Oadcd68
cia0ble
DIIEKTPOIIUTHI
Honnrie bu6nuorexa LIOK
11 YpaBHEHHUS https://m.edsoo.ru/0
peakiui 0add448
XuMuyeckue
. bu6nuorexa LIOK
CBOMCTBA
12 https://m.edso0.ru/0
KHUCIIOT U

OCHOBaHHUH B

0add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
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CBCTC

MPE/ICTABICHU

i 00

AJICKTPOJIUTHYE

CKOH

JIACCOLMAIIAN

XUMUYECKUE

CBOICTBA

COJICH B CBETE

HpejCTaBICHH bu6nuoreka [IOK
13 o6 https://m.edso00.ru/0

0add8b2

AJICKTPOJIUTHYE

CKOM

JIACCOINAITAN

[Tonstue o bubnnoreka IIOK
14 TUAPOITH3E https://m.edso00.ru/0

coien Oadd9d4

O0o061IeHNE U bu6nuoreka [IOK
15 cHCTeMaTHh3aIu https://m.edso00.ru/0

s 3HAHUH Oaddd12

[IpakTnueckas

paborta Ne 1. bubnmnoreka [JOK
16 «Pemmenne https://m.eds00.ru/0

JKCIIEpUMEHTA Oaddbfa

JTBHBIX 33124

Kontponbnas

pabota Ne2 mo

TeMe

«INEKTPOJIUTH bubmuorexa [JOK
17 yeckas https://m.edso00.ru/0

JUCCOLMaIus. Oaddec0

XUMUYECKHUE

peakiuu B

pacTBopax»

OOmmas

XapaKTEPUCTUK

bu6mmoreka [IOK

18 A FaTIOTCHOB. https://m.eds00.ru/0

XI/II\fI/I‘—IGCKI/I@ Oaddfe?

CBOMCTBA Ha -

npuMepe XJopa
19 Xn10poBoa0pOI bubmmoteka [JOK

. Consinas https://m.edso00.ru/0



https://m.edsoo.ru/00add8b2
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KHUCIIOTA,
XUMHNYCCKUC
CBOMCTBA,
MOJTyYCHHE,
MIPUMEHEHUE

0adel04

20

21

IIpakTrueckas
pabota Ne 2 o
TeMe
«ITonyuenue
COJISTHOU
KHCJIOTBI,
U3y4eHHE €€
CBOWCTB»

Brruucnenus
(0]
YpaBHEHUSAM
XUMHYECKHUX
peaKkuuii, eciu
OJINH U3
pEareHToB AaH
B U30BITKE

bu6nmoreka [IOK
https://m.edsoo.ru/0
0ade348

bu6mmoteka [IOK
https://m.edsoo.ru/0
0ade488

22

23

Ob6mas
XapaKTEPUCTHK
a 3JIEMEHTOB
VIA-rpymiibl

AmoTponHsie
MouUKaIu
CEepBHI.
Haxoxnenmne
Cephl U €€
COCTUHEHUN B
MPUPOJE.
XUMUYECKHUE
CBOMCTBA CEPBI

bubmmoteka [IOK
https://m.edsoo.ru/0
Oadeb4a

bu6nuoreka [IOK
https://m.edsoo.ru/0
Oadeb4a

24

CepoBogopoy,
CTpOCHHE,
dusnueckue u
XUMHYECKHE
CBOMCTBaA

bu6nuorexa LIOK
https://m.edsoo.ru/0
0ade802

25

Oxcupsl cepsl.
CepHas
KHCJIO0TA,

bu6nunorexa LIOK
https://m.edsoo.ru/0
Oadea28



https://m.edsoo.ru/00ade348
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dusnueckue u
XUMHYECKHE
CBOMCTBA,
pUMEHEHHE

26

XuMH4yecKue
peakiuu,
JIe)KAIIUE B
OCHOBE
MIPOMBIIIEHHO
ro crocoba
MOJIyYeHUS
cepHOM
KUCJIOTHL.
XuUMHUIecKoe
3arpsi3HEHUE
OKpYKaroleun
cpenbl
COETUHEHUAMU
cephbl

bu6mmoteka [IOK
https://m.edsoo.ru/0
Oadec8a

27

Breraucnenne
MacCOBOM JIOJIH
BBIXO0J1a
MPOJYKTa
peakuuu

bu6nuoreka [IOK
https://m.edsoo.ru/0
Oadec8a

28

29

Oobmas
XapaKTePUCTHK
a DJIEMEHTOB
VA-rpynmnsl.
A3sor,
pacnpocTpaHeH
ue B IpUpoJIE,
buznueckue u
XUMHYECKHE
CBOMCTBa

AmMMmuak, ero
buznueckue u
XHUMUYECKHE
CBOMCTBA,
MOJTydeHUE U
MIPUMEHEHNE

bubmmoteka [IOK
https://m.edsoo.ru/0
Oadeeab

bu6nunorexa LIOK
https://m.edsoo.ru/0
0adf004

30

IIpakTnueckas
pabota Ne 3 mo
TeMe

bu6nuorexa LIOK
https://m.edsoo.ru/0
0adf180



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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«ITonyuenue
aMMHaKa,
U3y4YEHUE ero
CBOMCTB»

31

A3zoTHas
KHCJIOTa, &
dusnueckue u
XUMHUYECKHE
CBOMCTBaA

bu6nmoreka [IOK
https://m.edsoo.ru/0
0adf306

32

Hcnonp3oBanu
€ HUTPATOB U
coleit
aMMOHUS B
KayecTBe
MUHEPATbHBIX
ynoOpeHuil.
XHUMHYECKOE
3arpsi3HEHUE
OKpYyKaroleun
cpensl
COE€IUHEHUAMU
azoTa

bu6mmoteka [IOK
https://m.edsoo.ru/0
0adf518

33

34

®docdop.
Oxkcun
docdopa (V) u
dbochopnas
KHCJIOTA,
¢dusnyeckue u
XUMHYECKHUE
CBOICTBA,
MOJTydeHHE

Hcnonb3zoBanu
e ¢pocdaros B
KauyecTBe
MUHEPATBHBIX
yIOOpeHMIA.
3arpsi3HEeHUE
MIPUPOTHOMN
cpenbl
dbocdaramu

bu6nuoreka [IOK
https://m.edsoo.ru/0
Oadf68a

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadfc20

35

VYraepon,
pacrmpocTpaHeH
ue B IIPUPOJIE,

bu6nuorexa LIOK
https://m.edsoo.ru/0
Oadfd9c
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dusnueckue u
XUMHYECKHE
CBOMCTBA

OKcuael
yriepoja, ux
dusnueckue u

XUMHYECKHE
. bu6nmoreka [IOK
CBOMCTBA.
36 https://m.eds00.ru/0
OKOJIOTHYECKH
Oadfebe
€ TIpOo0JIeMBI,
CBSI3aHHBIC C
OKCHIOM
yriepona (1V)
VYronpHas bubnnoreka IIOK
37 KHCJIOTa B €€ https://m.edso0.ru/0
COJIU 0ae006¢
[IpakTnueckas
pabota Ne 4 o
TeMe
"TTonyuenue bubnmnorexka HOK
38 YIIIEKUCIIOTO https://m.edsoo.ru/0
rasa. Oae027e
KaugectBennas
peaknus Ha
KapOoHaT-HOoH"
IlepBoHavanbH
bIC TIOHATHS 00
S —— bubmorexa [JOK
39 BIG) CCTBAX KAK https://m.eds00.ru/0
m 0ae054e
0 COEIMHEHUSIX
yriepoja
Koenuuii 1 ero bubmuorexa [JOK
40 P I https://m.edso00.ru/0
coeaume 0ae080a
[IpakTrueckas
pabota Ne 5.
Pemenne
JKCIIEpUMEHTA bubmuoreka [JOK
41 JILHBIX 3a51a4 https://m.edsoo.ru/0

10 TEME
«Baxnenmme
HEMETAJIIBI ¥
150.9

0Oae0bf2
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42

COCOAUHCHUSA

KonTponbhas
pabota Ne3 o
TemMe
«Baxnenmmue
HEMETaJUIbl U
ux
COCTMHEHUS»

bubnunoreka LIOK
https://m.edsoo.ru/0
0ae0el8

43

Oomas
XapaKTEPUCTUK
a XUMHYECKUX
3JICMCHTOB —
METAJLIOB.
Mertannuuecka
s CBSI3b U
MeTaJIMyecKas
KPUCTAJUIMYECK
ast pemeTKa.
duznueckue
CBOMCTBaA
METAaJLIOB

bu6mmoteka [IOK
https://m.edsoo.ru/0
0ael03e

44

XuMHUyecKue
CBOMCTBA
METaJUIOB.
DIEKTPOXUMUY
€CKHU psl
HaIpsHKEHUN
METaJUIOB

bu6nuoreka [IOK
https://m.edsoo.ru/0
0ael156

45

OO0miue
CIIOCOOBI
MOJTYYCHUS
METAJIOB.
CruiaBbl.
Breraucnenus
1 (0)
YpaBHEHUSAM
XUMHYECKUX
peaKuuii, eciu
OJINH U3
peareHToB
COJIEPKUT
npuMecHu

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ael156

46

ITousgarue o

bu6mmoreka [IOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
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

KOppO3UH https://m.eds00.ru/0
METaJJIoOB 0ael278
bu6nmoreka [IOK
47 Eﬁiiﬁme https://m.eds00.ru/0
0ael4b2
OKcuael U
FHAPOKCHIBI bubnuoteka LIOK
48 HaTpus i https://m.edso00.ru/0
0ael4b2
KaJaus
[Iemouno3zeme
JIbHBIC bu6mmoreka [IOK
49 METaJIbI — https://m.edso0.ru/0
KalbLUN U Oael5e8
MarHui
Baxwuetimmue bu6mmoreka [IOK
50 COeIMHEHHS https://m.edso0.ru/0
KaJIb g Oael5e8
O0o061IeHuE U
51 CHCTEMAaTH3allH
s SHAHUM
KécTkocTh
bu6nuoreka [IOK
BOJIBI
52 CTIOCOBLL o https://m.eds00.ru/0
0ae1886
yCTpaHCHHUS
IIpaxTnueckas
pabota Ne 6 o
TeME bu6nuoreka [IOK
53 "YKEcTkocTh https://m.eds00.ru/0
BOJBI U Oaelae8
METO/IBI €€
ycTpaHeHUs"
bu6mmoreka [IOK
54 AmomuHui https://m.edso0.ru/0
Oaelcb4
AmodorepHble
- bu6nunorexa LIOK
CBOMCTBA
55 OKCHIA 1 https://m.edso00.ru/0
Oaelc64
THJIPOKCHUIA
bu6nunorexa LIOK
56 Keneso https://m.eds00.ru/0
0aeld86
o7 Oxcupl, bubmuorexa [{OK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

TUPOKCUJIBI U
COJIN JKeJie3a
(1) u xene3a

(1)

https://m.edsoo.ru/0
0ae35e6

58

59

O06o0061EeHNE U
CHUCTEMATHU3aIHA
s SHAHUH

[IpakTrueckas
paborta Ne 7.
Pemenue
HKCIIEPUMEHTA
JBHBIX 3a/1a4
1o TeMe
«Baxuneimue
METaJIJIbl U X
COCTUHEHUS

bubnuorexa [JOK
https://m.edsoo.ru/0
0ae3de8

60

61

Breraucnenus
110
YpaBHEHUSAM
XUMHYECKHUX
peaKkuuu, eciu
OJINH U3
pEareHToB aaH
B U30BLITKE WU
COAEPKUT
MIPUMECH.
Brraucnenus
MacCOBOH J0JIU
BBIXOJIa
MPOAYKTA
peakuuu
O06o06mIcHuE U
cucTeMaTu3aIu
s1 BHAHUHU

bu6nuoreka [IOK
https://m.edsoo.ru/0
0ael750

62

63

KoHTtponbHas
pabota Ne4 o
TeMe
«Baxnenmue
METaJUIbl U UX
COEIUHEHHS»

BemtectBa n
MaTepHuabl B

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae3f50



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
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

OBCEITHEBHON

JKU3HU
YyeJoBeKa
XuMHYECKOE
3arps3HEHHE bubanoreka [JOK
64 T — 1 https://m.edso00.ru/0
0ae4270
cpenbl
Ponp xumum B
e bu6nuoreka [IOK
65 S KOTOMIECKIX 1 https://m.edso00.ru/0
0ae4270
npo0em
PezepBHbIit
YPOK. bubnmnorexka HOK
66 O06o06mIcHNE U 1 https://m.edso0.ru/0
cUCTeMaTu3anu 0ae0dOa
sl 3HAHUM
PezepBHbIit
YPOK. bubnmnorexka HOK
67 O06o0mIcHuE U 1 https://m.edso0.ru/0
cUCTeMaTu3anu 0Oadb33c
sl SHAHUM
PesepBHbIit
YPOK. bubmuorexa [JOK
68 O6o0mmeHue u 1 https://m.eds00.ru/0
CHUCTEMAaTHu3anu 0ad9ch2
sl SHAHUM
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOT'PAMME



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

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://edsoo.ru/Predmet_Himiya.htm

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/29/
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