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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MpEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
MpeaMeTa, YCTaHABIIUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeayCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpaMMbl MO XUMHUHU, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro  Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, OMNpeaeNsieT BO3MOXHOCTH IMpeaMeTa Ui
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIO0ATbHBIX
npo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOW  JIeSITEIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEIOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;



CrIocoOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECMEYMBAIOTCS CHEIU(pUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUI XUMUHU, OCHOB
HEOPTaHUYECKOM XHMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 10 MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnyecknue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIMA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOJTYyYCHHS
M3y4yaeMbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XHUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIISAIOLICH HAYYHOU KApPTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YYEOHBIX TMpeaMeToB: «OKpyXaloluil MUup»,
«buosorus. 5—7 ximacce» u «dusnka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHWE 3HAHHN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbBl XHUMHUECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHU MHPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B



npyuOOIIEHNH K HAy4YHbIM METOJIaM T[O3HaHUs IpU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeSATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM JKU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
OoOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCI0BUM, CIIOCOOCTBYIOIMIUX TPUOOPETEHUIO 00YyYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUIOB JIE€ATEIbHOCTH;

— ((dopmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEr0o MHUpa, MCHOJIb3Ys 3HAHUS W OMbBIT, MOJIYYCHHbIE MPU H3YYECHUU
XUMUH, TPUMEHSATh MX MPU PEIIEHUH MNpoOJeM B MOBCEAHEBHOM >XH3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (¢opmupoBaHHe y OOydYalOIIMXCA TIyMaHUCTUYECKUX OTHOIICHHMI,
NOHUMAHUSl LEHHOCTU XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUST B OBITY M TPYAOBOH JEATENBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIbI;

— pa3BUTHE MOTUBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMiIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBiseT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXXAHME OBYUEHUA

8 KUIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKA. XUMHS B CUCTEME HAYK.
Tena u BeniecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3bp KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XuUMUYeckue ypaBHeHus. Knaccupuxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBuWiIaMHu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3nUecKux CBOMCTB O00pa3loB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHUM, HAOMI0ICHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3JesieHUs CMeceil: C MOMOIIbI0 MarHura, (pUIbTPOBAHHE,
BbIMIApUMBaHUE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pEe3yJbTaTOB  IPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JIaHHME MOJIEIEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Baxkueiue npeacTaBUTe M HEOPraHNYECKHX BELECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — aneMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsl



MOJIYYCHHUST KHCTIOpoJa B JIa0OpaTOpuud M TMPOMBIIUICHHOCTH. Kpyrosopor
KHciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISI KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(PdeKTa, pazpyiieHrue 030HOBOTO CIIOSI.

Bopopon — anemMeHT m mpocrtoe BemectBo. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noxyyeHust. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacpileHHbIe ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji1 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZie U B KU3HU 4YeloBeKka. KpyroBopoT BoJbl B IPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuil. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  coieoOpasywmiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue M XUMHUYECKHUE
CcBOMCTBA OKCHIOB. [losrydeHrne OKCUIO0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotsl. Knaccuduxarnus xkucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COIEPKaHUs KUCIOpOoAa B BO3AYyXeE, MOJyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HAOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaJbllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPHAJIOB),



UCCJEIOBAaHUE O0pa3loB HEOPraHWYECKUX BEIIECTB pPA3JIMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pEeakUWil HEUTpalU3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO METajla IPYTHM M3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad M0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCTUHEHUI».

IMepuoauueckuii 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUBI.

[Tepunonnueckuit 3akoH. [leproanueckas cHCTEMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas U JIMHHONEpUOAHAs  (POPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leppoanyeckoi CUCTEMBI XUMHUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
rpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHast (TOJisipHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATELHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIIEHUsI K BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
rUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT W IIEJIIOYEH, IMPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3noKeHus, COSAUHEHHUS ).

Mesicnpeomemnmnuie ceasu



Peanmnszannst MeXNpEeAMETHBIX CBSA3€M NPH W3YyYEHMM XMMHMH B 8 Kjacce
OCYILIECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX PEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAay4YHbIE TOHSTHS: HAyYHbIN (akT, TUMoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiaccuduKaus, TMepPUOINIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHEThI, 3B€3/1b1, CoNHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbIUs U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOKEHHEM »3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3IudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemaoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoW peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. [lonsatue o karanuse. [loHsATHE 0 XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMUUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKIUid C UCIOJb30BAaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. Y cloBUsI MPOTEKAHUSI peaKMii HOHHOTO OOMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOWCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, IMpOLECCAa JUCCOLMAIMU KHUCIOT, MICJIOYEe U COJIEH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaliOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTaunibl 1 MX COeIMHEHU S

OO6mast xapaktepuctuka rajoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJEICTBHE C MeETa/llaMH, HEMeTaulaMu, WIeJ04YaMu). XJIIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHEHHe. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIMe XJIOpPUIbl U UX
Hax0XJICHUE B MIPUPOJIC.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOOpOJ, CTPOCHUE, (PU3HUECKHE U
XUMHUYeckue cBorcTtBa. OKCHABI CEpPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kucioTa, (Qu3nUeckne ¢ XUMUYECKHE CBOWCTBa (00mmMe Kak
MPEACTaBUTENST Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKInu,
JeXKalMe B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a TMOJYYEHUsS] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI PEAKLUS Ha



cyinbdar-uoH. HaxoxnaeHue cepsl U €€ COEIUHEHUN B IpUpPOJie. XUMUUYECKOE
3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Ccepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHHUS. A30T, paclpOCTpaHEHHE B MPHUPOJIE,
bu3ngecKue U XUMHIeCKue cBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUEeCcKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U Clenu(puyecKue).
Hcnonb30BaHWEe HUTPATOB U COJIEM aMMOHMSI B KAyeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HCHUE OKPYKaloIel Cpeibl COSTUHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GU3MUECKHE U XUMHUYECKHE CBOWMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIeCKUe U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUN.

OOmas xapakrtepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoresa riao6anbHOrO TMOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ COMH, X (PU3NIYECKUEe W XMMHUYCCKHE CBOMCTBA,
noiayyeHue U TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIECHHOCTH U CEJILCKOM
XO3SIUCTBE.

[lepBoHa"abHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoza (MeTaH, 3TaH, dTUJICH, alleTUIICH, YTaHOJ, TJIUIIEPUH, YKCYCHAsI KUCIIOTa).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTH),
MPOAYKThl WX TepepaboTku (OEH3WH), UX POJib B OBITY W MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeJKaxX, YriieBoJax — U UX
poJiM B JKM3HM 4YeJloBeKa. MarepualbHOE €IWHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHus KpeMmHHs B mpupone. OOmme mnpeacTtaBieHus 00
okcusie kpemuust (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHellne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEeMEHT, OETOH, kene300eToH. [IpobremMpl 6€30macHOr0 KCIOIb30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)xkaromme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO MCHOJIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEPHUATIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHUs caxapa o JEeHCTBUEM
KOHICHTPUPOBAHHOW CEpPHOM  KHUCJIOThbI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHON pEaklMK Ha Cyab(dar-
UMOH U HaOJIoOJeHHE MpHU3HaKa €€ MpPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M HX CcOeOUHEHHH (BO3MOXXHO HCHOJIb30BAaHUE
BHJICOMATEpUAIIOB), 0Opa3aMu a30THBIX U POChHOPHBIX yIOOpEeHUM, MoJlydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe MPU3HAKOB
MX MPOTEKaHMUsl, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOThI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHUE Mozenen
KPUCTAUIMYECKUX PpeIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHUe, paclio3HABaHUE U U3YyUYCHHE
CBOMCTB YTJIEKHCIIOTO rasa, MpOBEJACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMJICHHE C
MPOAYKIMEN CHUJIMKATHOM TNPOMBINUIEHHOCTH, PEIICHUE 3KCIIEPUMEHTANIbHBIX
3a/1a4 1o TeMe «BakHelmme HeMeTaluIbl U UX COCTUHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u ctpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtaymmndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMHUYECKUH  pAl
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
criocoObl MosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXXICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUIBI HaTpusi W Kanus. lIpuMeHeHHe WENOYHbIX METAINIOB H  HUX
COCIUHCHUM.

[[lenoyno3emenbpHbIE METAUIBI MarHMid W KalbLMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoje. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblius. Baxuelue coequHeHHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ10)keHue B [leproindeckor cCUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THIPOKCUIBI U conn xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIMK HA MOHBI: MAarHusl, KIbIHS, aJIOMHUHHUS, [IHHKA, JKEJe3a
(I1) u xeneza (III), mequ (1), HaGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMUS
MJJaMEHH MWOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a7a4 Mo TeMe «Baxxknenime
METAaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuasnbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B pemeHun SK0JIOrHYeCKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanmnszanust MeXNpeAMETHBIX CBS3€M NPH WM3YyYEHMM XMMHMH B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJII OTAEIBHBIX MMPEAMETOB
€CTECTBEHHO--HAayYHOTO IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJIEHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, INPOTOH, HEUTPOH, HOH, HYKIHJ,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IPOBOJIHHKM,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas
pemérka, CrulaBbl, (PU3MUYECKHE BEIMYMHBI, €AWHULBI M3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT ITpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMH 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMU U
pacILIMpEeHne OIIbITa AEATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTPHOTHYECKOIr0 BOCTIMTAHMSL:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHS 3HAYECHUS XUMHYECKOM HAyKH B KUA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMalnuen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 0OILIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCe OSTOW Y4YEeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKM U COCTaBISIOLINE
OCHOBY JIJI1 IOHUMaHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0aeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO M TIO3HAHUWIO, JFO003HATEIHHOCTHh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOUIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpallleHud ¢
XUMHUYECKMMH BEIIECTBAMH B OBITY U PEabHOM KU3HU;

S) TPyAOBOr0 BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATILHOM Cpejie;

6) PK0JIOrHYECKOr0 BOCIIUTAHMS:

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOT0 MOBEICHUSI P padOTE C BEIIECTBAMU, & TAKXKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAOUIEN TPUPOIHON CPEOU, IS TTOBBIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHUS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM Y COLMAJILHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3YJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O ILIEJIOCTHOU



HAay4YHOU KapTHUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHbIC NEeUCTBUS (TI0O3HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU VISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUYECKHUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MO/JICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJI DJIEMEHTAa), XMMHYecKas Gopmylia W YpaBHCHHUE
XUMHYECKON PEeakli — MPH PEIICHUHM Y4eOHO-ITO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3HM U
MPOTHBOPEUHS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI [Jii (POPMHPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

PUOOPETCHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIUH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ynibTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MTOIYyYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jiu4HbIEe METOIbl U 3aMpPOCHl NPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh UCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOI'O MCIIOJb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmmamu,
apyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3MpPOBaThb B IIpoliecce Y4YEOHOHM W
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCHl (B XOjA€ Juanora M (WiIdM) TUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMS MPEJI0KEHHOM 3a1a4H;

YMEHUSl  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCaJbHbIe y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3ppeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEUIAraeMble€ B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHUS M CIIOCOOBI



JneucTBui, crnenuduueckre Ui TOpeaMETHOM oOnactu  «XUMUS», BHJbI
JNEATeIbHOCTH 1O  TMOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyuenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A(EKT peakiumu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas J10Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSIThH 3TU TOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUISI COCTaBJeHUS (Hopmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaTb cMbIci [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHHUsS] MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh IMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «nobdouHas noarpynna (b-rpynmna)», maibie u
OoNbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuudeckmx odaementoB I .
MeHnneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij spa, 001Iee 9uciio dJIEKTPOHOB
U pacTpeeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D PEKTY);

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

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JOJII0 XHMHUYECKOTO »dJieMeHTa 1o ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CJICJCTBEHHBIX CBSI3€H — JJIsi U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIECHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM  000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAAa M KHCJIOPOJAA), MNPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JIOJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondTaienH, METUIOPAHXK U IPYTHE).

K xoHIiy 00yueHus B 9 kJjiacce rnpeaIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PAcTBOp,  BJICKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBecHME, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUU,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeNeiabHO OMyCTUMAas
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUSA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJCHHS (HOpMyT
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHIL;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PaA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» U «moOouyHast
noarpymnmna (b-rpymnma)», manbie u OONbIIME TEPUOMABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM Tabiuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefieieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OO0IIUe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBY Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHUYECKUX IJIEMECHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
NpuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS PEAKIWW, TOATBEPKIAIOMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKlui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEHTa 10 ¢opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIONYYECHUI0O WU COOMpPaHHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAIOININE  KAYSCTBEHHBIM  COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON NIEATeIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJCTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIIEPUMEHT (pealbHBIA M
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

HauMenoBanue
pa3aesioB U TeM
NMPorpamMmbl

n/n

8 KVIACC

KoanuecTBo 4acoB

Bcero

Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS

dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

XUMHUSI — BaykHasA

11 00J1acTh €CTECTBO3HAHUS 5 bubnmoreka [JOK
U IPaKTUYECKOU https://m.edsoo.ru/7f41837c
JEATEILHOCTH YeJIOBEKa
12 BemecTBa 1 xumudeckue 15 bubmuoreka [JOK
peakunu https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20

Pa3pen 2. Baxuneiimme npeacTaBuTe/ i HEOPraHMYEeCKUX BelleCTB

)1 Bo3ayx. Kucnopon. 6 bu6mmoreka [IOK
' ITonsarue 00 oxkcumax https://m.edsoo.ru/7f41837¢
29 Bognopon.Ilonsitue o 3 bubnuorexa [JOK
' KHCJIOTaxX U COJIAX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [Tonsitue 5 bubnunoreka [JOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCCHI
2.4 HEeOpraHM4eCcKuX 11 bubmmorera [TOK
' p . https://m.edsoo.ru/7f41837¢
COeIMHEHNH
Hroro no pazaeny 30

Paspnen 3. Ilepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.

MenaeneeBa. CTpoeHne aToMoOB. XuMHYecKas cBsA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHDbIE

peakuumn
[Iepuoanueckuii 3aK0H U
[Tepuonnueckas cucrema

bu6nmoreka [JOK
3.1 XUMHUYECKHUX DJIIEMEHTOB 7
https://m.edsoo.ru/7f41837¢c
. . Mennene-eBa.
Ctpoenue atoma
XHUMHYECKasT CBI3b.
19 OKucIuTeNbHO- 3 bubmunorexa [JOK
’ BOCCTAHOBUTEJILHBIE https://m.edsoo.ru/7f41837¢
peaku
b K
Uroro no pazaeny 15 nommorexa 10

https://m.edsoo.ru/7f41837¢c




PesepBHOE Bpems

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68




9 KJIACC

JuaexkTpoHHble (HU(poOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

KoauuecTtBO
Ne HaumeHoBaHue pa3jiesioB u
JacoB
n/n TeM NPOrpaMMbl
Bcero

Pa3znea 1. BemecTBo 1 XUuMH4YeCKHe peakuuu
[ToBTOpEeHUE U yroyOneHune

1.1 3HAHU OCHOBHBIX Pa3/eiiOB 5
Kypca 8 Kiiacca

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [JOK
' XUMHYECKUX PEaKIUi https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTHYECKAS
1.3 rcconyanys. XMMU4YeCKHe 8 bubmorexa HOK
' A MM, https://m.edsoo.ru/7f41a636
peaKkiu B pacTBOpax
Wroro no pazneny 17
Paznen 2. Hemerasuibl U MX coeIMHEHMSI
OO6m1as XxapakTepucTHKa
P P bubmuoreka [JOK
2.1 XHMHYECKHUX DJIECMEHTOB 4
https://m.edsoo.ru/7f41a636
VIIA-rpynmsl. ['anorenst
OO6mras xapakTepucTuka
59 XAMUYECKHUX JIEMEHTOB 6 bu6mmorexa [IOK
' VIA-rpynmst. Cepa u e€ https://m.edsoo.ru/7f41a636
COEMHEHUS
OO6mras xapakTepucTuka
)3 XUMHYECKUX AJIEMEHTOB VA- 7 bu6mmoreka [IOK
' rpynisl. A30T, pochop 1 ux https://m.edsoo.ru/7f41a636
COEMHEHUS
OO6mrast XxapakTeprucTuKa
54 XAMHYECKHUX DJIEMEHTOB 2 bu6mmorexa [IOK
' IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COETMHEHUS

Hroro mo pazaeny 25

Pa3zgen 3. MeTaaabl M HX COeIUHEHU S

bu6mmorexa [IOK
3.1 006 1 4
HIHE CBOHCTEA METAILToB hitps://m.edsoo.ru/7f41a636
39 Baxseiimme MeTamisl U UX 16 bubnmoreka [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636

Hroro no paszneny 20




Pa3znen 4. Xumus u okpyxamomas cpeaa

41 BemectBa u Mmatepuaisl B 3 bubmuorexa [JOK
’ JKW3HU 4EJI0BEKA https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMs 3 bubmmnorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB 68
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HNOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
KosaunuyecTBo JJIeKTPOHHbIE
Ne 4acoB ara ugposbie
Tema ypoka A wipp
n/n u3yuyeHuss  oOpa3oBaTesibHbIE
Bcero
pecypcbi
[Ipenmer xumuu. Poib
1 XHMHH B )KU3HU YEJIOBEKA 1 bubmorexa HOK
’ https://m.edsoo.ru/ff0d210c
Tena u BewecTBa
) [TonsiTue o meTogax 1 bubmuoreka [JOK
[O3HAHUS B XUMUU https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1
«IIpaBuna paboThI B
3 J1a00paTOPUH B IPUEMBI 1 bubmotexa [IOK
PATOPHIL T P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTopHBIM
000py/I0BaHUEM
YucTble BelIECTBA U CMECH.
4 CriocoObI pa3eeHus 1 bubmmorexa [IOK
. p https://m.edsoo.ru/ff0d26ca
cMmecen
[TpakTnyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha | bubnunoreka [JOK
HpUMepe OYUCTKU https://m.edsoo.ru/ff0d28¢c8
MOBapEHHOM COoMN)»
bu6mmoreka [JOK
6 Ato oJe 1
TOMBLH MOJCIYIIH https://m.edsoo.ru/ff0d2a6¢
XUMUYECKUE FTIEMEHTBI.
7 3HaKu (CHMBOJIBI) 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX JIEMEHTOB
g [Ipocteie u cnoxHbIe | bubmuorexa [IOK
BEIlECTBa https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE | bubmuotexa [JOK
YYEHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB. XUMHUYECKAS
10 ¢dopmyna. BaneHTHOCTD 1 bubmmorexa [TOK
pMya. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHUX
AJIEMEHTOB
OTHOCUTENBbHAS aTOMHAS
bubmuoreka [JOK
11 Macca. OTHOCUTENIbHAs 1

MOJIEKYJISIpHAsi Macca

https://m.edsoo.ru/ff0d323c




MaccoBas nonsg

12 XUMHYECKOI0 JIEMEHTA B bubmorexa HOK
https://m.edsoo.ru/ff0d350c
COCTMHCHUH

13 KonuuecTBo BeriecTra. bubmuorexa [JOK
Monb. MonsipHas macca https://m.edsoo.ru/ff0d5230
®dusndecKkue 1 XUMHICCKUE

14 sIBJICHUSL. XUMHYECKas bubmorexa HOK

' https://m.edsoo.ru/ff0d37fa
peakims
[Ipu3naku u ycnoBus
15 MPOTEKAHUS XUMUYECKUX bubmmorexa [IOK
potera https://m.edsoo.ru/ff0d3a16
peakImit
3aK0oH COXpaHEHUsI MaCChl
16 BEIIECTB. XUMHUUYECKHUE bubmoreia HOK
. ' https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brranciaennst KoJIm4uecTBa,

17 Macchl BEIIECTBA I10 bubmuoreka [JOK
YpaBHEHUAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peaKkuuit
Knaccudukammst

18 XUMUYECKHUX PEaKIUn bu6mmoreka [JOK
(coenMHEeHUs, Pa3I0KEHUS, https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, 0OMeHa)

M. B. JIoMmOHOCOB —

19 YUEHBIN-3HIUKIIONEIUCT. bub6nuorexa [IOK
0O0001eHne u https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3alIMs 3HAHUH
KonTponbnas paborta Nel mo

20 teme «BermecTBa u bubmorexa HOK

B https://m.edsoo.ru/ff0d4290
XUMUYECKHUE PEAKIII
Bo3gyx — cMmech ra3os.

71 CocraB Bo3ayxa. Kucnopon bubnuotexa [JOK
— DIIEMEHT U IIPOCTOE https://m.edsoo.ru/ff0d448e
BemiecTBO. O30H
du3nyeckne 1 XUMHYECKHE
CBOICTBa KUCJIOPOJa

22 (peakuuu OKUCIICHUS bubmmorexa [TOK

Peatht ’ https://m.edsoo.ru/ff0d46 14
ropenue). [Touarue 06
OKCcHIaX
CnocoOsI ToTy4eHUS
bu6mmoreka [JOK
23 KHCJIOPO/ia B JIaOOPaTOpUH U

MPOMBIINIJICHHOCTH.

https://m.edsoo.ru/ff0d497a




IIpumeHeHue kucnopoaa

Tennooii a3 dexr
XUMHYECKON peaKIui,

24 TIOHSTHE O bubmuorexa [JOK
TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d4790
YpaBHEHUH, YK30- U
OHIOTEPMUUYECKUX PEAKITUIX
Torumgo (HedTh, yroias u

)5 MeTaH). 3arpsi3HEHUE bubnuoreka [IOK
BO3/yXa, CITIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
[TpakTrueckas paborta Ne 3

26 no Teme «[lomydyenue u bubnuoreka [IOK
coOupaHue KHCIOpoAa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE €r0 CBOMCTB
Bonopon — anemeHT u

27 MIPOCTOE BELIECTBO bubmmorexa [IOK

p = ) https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupose
DuU3NYECKUE U XUMUICCKHEC
28 CBOMCTBa BOJOPOJIA Bubmmorexa LIOK
AOPOIE. https://m.edsoo.ru/ff0d4dd0
IIpumenenue Bogoponaa

79 Ilonsatue o kucaoTax U bu6mmoreka [IOK
COJIAX https://m.edsoo.ru/ff0d50d2

30 CniocoOsbI monydeHus bubnunoreka [JOK
BOJIOpOJia B JabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4

31 1o reme «Ilonyyenue u bubnnorexa [JOK
coOupaHue BOAOpO/Ia, https://m.edsoo.ru/ff0d4{42
W3yYEHHE ETO CBOMCTB)

1 MounsipHblii 00BEM Ta30B. bubnnoreka [JOK
3akoH ABorazipo https://m.edsoo.ru/ff0d542¢
Brrancienus 00néMa,

KOJIMYECTBA BEIIECTBA Ta3a
33 10 €ro0 U3BECTHOM buomorexa HOK
Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH
00BEMY
Brruucnenus 00b€MOB razoB

34 10 YPaBHEHHUIO PEaKIuu Ha bubnuorexa [JOK
OCHOBE 3aKOHAa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOUIEHUI ra30B

35 du3nyecknue 1 XUMHYECKUE bu6mmoreka [IOK




CBOMCTBA BOJIbI

https://m.edsoo.ru/ff0d587a

CocrtaB ocHoBanuii. Ilonsarue

bu6mmoreka [JOK

36
00 MHIUKaTOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBopuTeIs.

Hacreiiennsie u
37 HEHACHIILICHHBIC PACTBOPHI bubmorexa HOK
m PACIBOPHL. https://m.edsoo.ru/ff0d5b40
MaccoBas 10Jis BelecTBa B
pacTBope
[IpakTuueckas padora Ne 5
o teme «lIpurorosnenue

38 aCTBOPOB C ONPEACIEHHOMN bubmorexa HOK
p p B E) a https://m.edsoo.ru/ff0d5eba
MaccoBOH aoJei
PacTBOPEHHOTO BEIIIECTBAY
KonTponpsHas padora Ne2 mo

39 teme «Kucmopona. Bomopo bubmoreia HOK

POA. BOAOPOA. https://m.edsoo.ru/ff0d6342
Bopga»
OKcHIbI: COCTAB,
40 KnaccuduKais bubnmoreka [JOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenune n xummuueckue

A1 CBOMCTBA KUCJIOTHBIX, bubmuorexka [JOK
OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHIOB
OcHOBaHUS: COCTaB,

42 KJ1acCU(pUKaLus Brbmmorexa LIOK

T, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 ITony4yenue u XuMHU4ECKUE bubnnorexa [JOK
CBOMCTBa OCHOBaHUI https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocras,

44 KJ1acCUpUKaLus bubmmorexa [TOK

L https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 [TonyueHnue u XuMuyeckue bubmuorexa [IOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

46 HOMEHKJIaTypa, CIIocoObI bubnuorexa [IOK
IIOJIYYECHU, XUMUYECKHUE https://m.edsoo.ru/00ad9474
CBOICTBA
[IpaxTuueckas padora Ne 6.

47 Pemenue bubmuoreka [JOK

SKCIICPUMCHTAJILHBIX 3a/1a4
o TeMe «OCHOBHBIE KJIACChI

https://m.edsoo.ru/00ad9b7c




HEOPraHUYECKUX

COEIMHEHUIN»
['enernueckas cBsI3b MEKIY
48 KJIaCCaMU HEOPTaHUUECKUX bubmmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COEMHEHUI
49 O06o0menue u bubmuorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
KontponsHas padora Ne3 mo
50 teme "OCHOBHBIE KJIaCChI bubmuoreka [JOK
HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coenuHeHun"
[IepBble monbITKM
KJIACCU(hUKALIHI
51 XI/IMI/I‘-IS():KI/IX 3JIEMEHTOR bubmoreia HOK
' https://m.edsoo.ru/00ad9ffa
[TonsiTue o rpymnmax
CXOJIHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
57 [lepronuueckast cucrema bubmmorexa [IOK
XUMHUYECKHUX 3JIEMEHTOB [I. https://m.edsoo.ru/00ada52c
N. Menneneesa
53 [lepuonsl, rpynmnsl, bub6nuorexa [IOK
MOATPYIIIIEL https://m.edsoo.ru/00adasS2c
54 Crpoenue atomoB. CoctaB bubnunoreka [JOK
aTOMHBIX sifep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIEeKTPOHHBIX
55 000JI0YEK aTOMOB HJIEMEHTOB bubnnorexa [JOK
ITepuoauueckoit cucremst /1. https://m.edsoo.ru/00adabbc
N. Menneneesa
XapakTepucruka
XHMHYECKOT0 3JIEMEHTA 1O
56 €ro MOJIOKEHUIO B bubmmorexa [TOK
. https://m.edsoo.ru/00ada824
IIepuoaunueckoii cucreme /.
H. Menaeneesa
3nauenne [lepuoamaeckoro
3aKOHA JIJIs1 Pa3BUTHUS HAYKH
s | un aKmKHpH o Ve BuGmiorexa LIOK
P T https://m.edsoo.ru/00ada96e
MeneneeB — y4€HBIN,
NeJaror ¥ rpaxaaHuH
DIIEKTPOOTPULIATETLHOCTD
bu6mmoreka [JOK
58 aTOMOB XHUMHYECKHUX

9JICMCHTOB

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




bubmuoreka [JOK

>9 Honnas XuMUIecKas CBAsk I https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas | bubnmoreka [JOK
XUMHUYECKasl CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenomnsipHas | bubnnoreka [JOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
2 1
6 Crenens okucsenms https://m.edsoo.ru/00adae28
OKHUCIIUTENBHO-
63 BOCCTAHOBUTEILHEBIE 1 Enbmorexa OK
https://m.edsoo.ru/00adb076
peakiuu
64 Oxkucnurenu u 1 bubnmoreka [JOK
BOCCTAHOBHUTEIIH https://m.edsoo.ru/00adb076
KonTtponpsHas padora Ne4 mo
65 Teme «CTpoeHHne aToMa 1 buGnnorexa LIOK
P ‘ https://m.edsoo.ru/00adb486
XUMHAYECKAS CBA3LY
Pesepsurlil ypok.
66 0 6og CHI/IeyII; | bu6mmoreka [JOK
m . https://m.edsoo.ru/00adb33c
cucTeMAaTU3ausg 3HaHUI
PesepBHEbIil ypoOK.
67 0 60§ eHI/IeyE 1 bu6mmoreka [JOK
B . https://m.edsoo.ru/00ad9cb2
cucTeMaTu3ausa 3HaHUI
PesepBHEbIil ypoOK.
63 0 6o§ eHHeyE 1 bu6mmoreka [IOK
B . https://m.edsoo.ru/ff0d61c6
cUCTEMaTH3allusl 3HaHUH
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME




9 KVIACC

KoimuecTBo DJIEeKTPOHHBIE
Ne 4acoB ara nudpoBbie
Tema ypoka A bp
n/n H3yYEeHHUs oOpa3oBaTe/ibHbIE
Bcero
pecypcbl
[lepuoauueckuii 3aK0H.

| [Tepuonnueckas cucrema 1 bubanoreka HOK
XUMHUUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb59e
J. . Mengeneena
3aKOHOMEPHOCTH B

) W3MCHCHUU CBOMCTB 1 bubnnoreka IIOK
XUMHUUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB
Knaccudukanus u

3 HOMEHKIATYVDA 1 bubmnoreka IIOK

P https://m.edsoo.ru/00adb7e2
HEOPraHWYECKUX BEIIECTB
Buasl xumMnueckoil cBA3U
bubmnoreka IIOK
4 Y TUTIBI KPUCTAIUTUYECKUX 1

. https://m.edsoo.ru/00adbac6
pemeTox
KonTponbnas padota Nel
o reme «IloBropenue u

5 yriyosieHue 3HaHU! 1
OCHOBHBIX Pa3JIeJIioB Kypca
8 kmacca»

Knaccudukanus
6 XUMHAYECKUX PEAKIUN 110 1 bubnnorexa LIOK
p https://m.edsoo.ru/00adbcb0
Pa3IMYHBIM TIPU3HAKAM
[Tonsatue o ckopoctu

7 XUMHUYECKON PEaKIH. | bubmuoreka [JOK
IIoHsaTHE O TOMOT€HHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
IlonsaTHe 0 XUMHYCCKOM
paBHOBecun. DaKkTOPHI,

g BIIUSIONINE HA CKOPOCTh ] bubnmoreka [JOK
XUMUYECKON PEaKINU U https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHYECKOTO
paBHOBECHUS
OKHCIUTENBHO-

Bbubnuoreka LIOK

9 BOCCTAHOBUTECIIbLHEIC 1

peakiu

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




Teopus

10 ANEKTPOIUTUUECKON bubnmoreka [JOK
nucconuanuy. CHIbHEBIC U https://m.edsoo.ru/00adcd68
ci1a0bble JIEKTPOTUTHI

1 Honnbie ypaBHEeHUS bu6nmoreka [IOK
peaKuuit https://m.edsoo.ru/00add448
XuUMHYECKHE CBONCTBA
KHCIIOT ¥ OCHOBAaHUHU B

12 CBETE MpeACTaBICHUH 00 bubmmorexa [TOK

. https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON
JIACCOINAITAN
XuMHYECKHE CBOHCTBA
COJICH B CBETE
13 MIPEICTaBICHHUIA 00 bubmmorexa [TOK
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON
JIACCOINAITAN

14 [TonsiTue 0 rUAPOIU3E bubmuorexa [JOK
coJieit https://m.edsoo.ru/00add9d4

15 O0o061IeHNE U bu6nuoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne

16 1. «Pemenue bubmmoteka [IOK
OKCIEpUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a7a9»

KonTponbnas padorta Ne2
10 TeMe

17 «INEKTPOIUTUYECKAS bubmuotexa [JOK
JUCCOIMAIINS. https://m.edsoo.ru/00addec(
XUMHUYECKUE PEAKIIUU B
pacTBOpax»

OO61mas xapakTepucTHKa

18 rajloreHOB. XUMHUYECKHUE but6mmoreka [IOK
CBOICTBa HA MPUMEPE https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComnsiHast

19 KUCJIOTa, XUMUYECKHE bu6nuoreka [IOK
CBOICTBA, MOJTYyYEHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
[IpakTuueckas pabora No

Bbubnuoreka LIOK

20 2 no teme «llonyuenue

COJISTHOM KHCIIOTHI,

https://m.edsoo.ru/00ade348




M3y4YEHHE €€ CBOKCTBY

Brruncnenus mo
YpaBHEHUSAM XUMHUYECKHX

bu6nmmoreka [IOK

21 pEaKLHii, €CIIM OJIUH U3 https://m.edsoo.ru/00ade488
peareHToB J1aH B N30BITKE

2 OO0m1as XxapakTeprucTruKa bu6nuoreka [IOK
3neMeHTOB VIA-rpymnmsl https://m.edsoo.ru/00ade64a
AmioTponHsie
MOJU(DHUKAIIIH CEPBI.

3 Haxoxnenue cepol u eé bu6nuoreka [IOK
COCJIMHEHUH B MPUPOJIE. https://m.edsoo.ru/00ade64a
XuUMHYECKHE CBOHCTBA
cepbl

| oo o

. https://m.edsoo.ru/00ade802
XUMUYECKHE CBOMCTBA
Oxkcunpl cepsl. CepHast

)5 KHCII0Ta, PUBNUICCKUE U bubnnoreka IIOK
XHMHYCCKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUYECKUE PEAKLINH,

JIe)KaIIie B OCHOBE
IPOMBIIIIEHHOTO ClI0c00a

26 MOJIyYEHUS CEPHOU bubnmnorexka HOK
KUCIIOTBI. XUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE
OKPY’KaloIllel cpebl
COEIMHEHUSIMU CEPBI
Brrancnenue MmaccoBoit

27 JIOJIA BBIXOJ1a MIPOIYKTa brbmorexa [OK

https://m.edsoo.ru/00adec8a
peakuuu
OO61mas xapakTepuCcTHKa
3JIeMEHTOB V A-TpyYIIIIBI.
28 A30T, paclipoCTpaHEHUE B bubnrorexa LHOK
https://m.edsoo.ru/00adeeab
npupoe, GU3NYECKUe u
XHMHYECKUE CBOMCTBA
AMMHuak, ero ¢puznyeckue
29 Y XMMHYECKHUE CBOMCTBA Bubmorexa TIOK
’ https://m.edsoo.ru/00adf004
MOJIYYeHUE U MPUMEHEHHE
30 [TpaxTuueckast paborta No bubnmoreka [JOK

3 no teme «Ilonyyenue

https://m.edsoo.ru/00adf180




31

32

aMMHaKa, U3y4eHue ero
CBOUCTBY»

A3oTHas KHcoTa, eé
dusnueckue u
XUMHUYECKHE CBOUCTBA

Hcnonp30BaHne HUTPATOB
Y CcoJieli aMMOHMS B
KaueCTBE MHUHEPATbHBIX
ynoopeHuii. XuMuueckoe
3arpsi3HEHUE
OKPYKaIOILEH Cpeabl
COCIMHCHUSIMHU a30Ta

bu6nmoreka [IOK
https://m.edsoo.ru/00adf306

bu6nmoreka [IOK
https://m.edsoo.ru/00adf518

33

®ochop. Okeun dhocdopa
(V) u pochopras
KHCIIOTa, GU3NIECKUE U
XUMHYECKHE CBOMCTBA,
NOJTy4YeHHE

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonw3oBanue
docdaroB B kauecTBe
MUHEPATEHBIX
ynoOpeHui. 3arpsi3HeHne
MPUPOJHON CpeIbl
dbocharamu

bu6nuoreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHeHue B
npupoje, pu3nYecKue u
XMMHYECKHAE CBOMCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/00adfd9c

36

Okcuasl yraepojaa, ux
buznueckue u
XMMHYECKHE CBOMCTBA.
DKOJOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcuaom yriepoaa (IV)

bu6nuoreka [IOK
https://m.edsoo.ru/00adfebe

37

38

VYroapHag Kuciora u eé
cor

[IpakTuueckas pabora Ne
4 no teme "llonyuenue
YIJIEKUCIIOTO Ta3a.
KauecTBeHHas peakius Ha
KapOoHaT-HOH"

bu6nuoreka [IOK
https://m.edsoo.ru/00ae006¢c

bu6nuoreka [IOK
https://m.edsoo.ru/00ae027¢e

39

IlepBoHavanbHbIE
MOHATHUS 00

Bbubnuoreka LIOK
https://m.edsoo.ru/00ae054¢e




OpTraHU4YCCKUX BCHICCTBAX
KaK O COCAMHCHUAX

yriepoja

Kpemnuit u ero

bu6nmoreka [IOK

40 COCIMHEHU S https://m.edsoo.ru/00ae080a
[TpakTrueckas padora No
5. Pemienue

A1 AKCIEPUMEHTATBHBIX bubnmnoreka HOK
3a7a4 [0 TeMe https://m.edsoo.ru/00ae0bf2
«BaxHeie HeMeTauIbl
1 UX COSTUHCHHS»

Kontponbnas pabota Ne3

4 o TeMe «BaknHerimme bubmuorexa [JOK
HEMETAJUIBI U UX https://m.edsoo.ru/00aec0e18
COCTUHCHUS
OO0m1as XxapakTeprucTrUKa
XUMHUYECKHX DJIEMCHTOB
— METAaJIJIOB.

43 Metanmm4aeckas CBs3b U bubmuorexa [JOK
METaJUTHYECKast https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas
peuérka. Pu3nyeckKue
CBOIMCTBa METAJJIOB
XuMHUYECKHe CBONCTBA

44 METAJIJIOB. bu6nuoreka [IOK
DNEKTPOXUMHUYECKUH psijl https://m.edsoo.ru/00ae1156
HaNpsHKEHUH METAILIIOB
OO0m1re crnocoobI
MOJTYyYEHHS] METAJITIOB.

CmiaBel. Berauciienus mo
45 YpaBHEHUSAM XUMHUUYECKHX Bubmorexa TIOK
. https://m.edsoo.ru/00ael1156
peaKIuii, ecliv OJNH 3
PEareHTOB COAEPIKUT
pUMecH

46 [TonsiTue o Koppo3uu bubmuoreka [JOK
METAJIOB https://m.edsoo.ru/00ae1278

bu6nuoreka [IOK

47 Wenorrsie MeTamIE https://m.edsoo.ru/00ae14b2

43 OKCHUIBI U TUAPOKCUIIBI Bbu6nuoreka LIOK
HATpUs U KaIus https://m.edsoo.ru/00ae14b2

49 [llenouno3emenbHbIE bubmorexa HOK

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




MeETaJUIbI — KaIbIUU U
Maruum

Baxueiinme coetuHeHNA

bu6nmmoreka [IOK

>0 KaJIbIUs https://m.edsoo.ru/00ae15e8
51 0O0001EeHuEe 1
cHUcTeMaTU3alus 3HaHUI
50 JKEcTkOoCTh BOABI U bubmuorexa [JOK
CrocoObI €€ ycTpaHeHUs https://m.edsoo.ru/00ae1886
[TpakTrueckas padora No
53 6 o teme "XKEcTkOCTh bubmuorexa [JOK
BOJBI U METOJIBI €€ https://m.edsoo.ru/00aelae8
ycTpaneHus"
. bubmuorexa [JOK
>4 Amommtnii https://m.edsoo.ru/00ae1c64
55 AmMdoTepHbIe CBOMCTBA bubnnoreka HOK
OKCHJIa U TUAPOKCHIA https://m.edsoo.ru/00ae1c64
56 Keneso bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86
OKcubl, THAPOKCUIBI U
57 coJu f{(eneyf 1EII) u filcene3a bubmmorexa [JOK
https://m.edsoo.ru/00ae35e6
(1)
53 0O0001eHue 1
cHUCTeMaTU3aIs 3HaHUI
[IpakTrueckas padota Ne
7. Pemienue
59 AKCIEPUMEHTAIBHBIX bubnuorexa [JOK
3a/7a4 110 TeEME https://m.edsoo.ru/00ae3de8
«BaxHeime MeTaiIbl U
WX COCIUHEHUS»
Brruncnenus no
YpaBHEHUSAM XUMHUYECKHX
peaxiuii, ecu OJIUH U3
60 peareHToB JlaH B U30bITKE bu6mmoreka [JOK
WIM COIEPIKUT IIPUMECH. https://m.edsoo.ru/00ae1750
Brruucnenus maccoBoit
JIOJIA BBIXOJ1a TIPOTYKTa
peakiuu
61 O06o06meHue u
CHUCTeMaTH3aIvs 3HaHUI
& Kontponbnas padora No4

o Teme «Baxneiimue




METaJUIbl U UX
COCTMHEHUS»
BemectBa u Marepuaisl B
63 MOBCETHEBHOM KU3HU 1 bubmmorexa [JOK
s https://m.edsoo.ru/00ae3f50
YyeJIoBeKa
64 XHUMHUYECKOE 3arps3HEHUE 1 bubnmoreka [JOK
OKpYKarollei cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penienuu 1 bubmmoreka [IOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
Pe3epBHBIii ypOK.
66 OBobmeHe 1 I bubmorexa [IOK
m . https://m.edsoo.ru/00ae0d0a
cUCTeMaTu3aIus 3HaHUI
PesepBHBIil ypok.
67 O06o0menue u 1 bubmorexa [OK
t . https://m.edsoo.ru/00adb33c
cucTeMaTu3aIus 3HaHUI
PesepBHBIil ypoK.
68 O06o06mIcHNE U 1 bubmmorexa HOK
B . https://m.edsoo.ru/00ad9cb2
cucTeMaTru3anus 3HaHU
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME




YYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA
» Xumus, 8 kinacce/ ['abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
* Xumus, 9 knacc/ I'abpuensia O.C., OctpoymoB WU.T'., Cnagkos C.A.,
AxkunonepHoe obmectBo «M3narensctBo «lIpocBemienner

Tabmuupl: Ilepuoguyeckas cuctema xumuueckux isnmementoB /[l W.
MenpeneeBa, Tabauia pacTBOPUMOCTH, DICKTPOXUMHUYECKUN Psii HAMPSIKEHUS

MCTaJIJIOB

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1. O.C. TI'abpuensn, I1.B. Pemeros, W.I'. OcTtpoymoBa «3agauu o XuMuu
crocoObl ux pemeHus» - M.: «Jlpodar

2. H.C. I1aBnoBa, «/luaakTu4ecKkue KapTOUKU — 3aJaHUs TI0 XUMUH 9 Kiace» - M.:
«IK3aMeH»

3. M.A. Ps608, E.IO. HeBckas, «TecTbl o XUMHUH 8 KJIacC K Y4EOHUKY

O.C. I'abpuensua» - M.: «9k3aMeH»

4. KontponbHbie 1 TpoBepOoUHBbIC pPaboThl xuMus K yueouuky O.C. ['abpuensna
«Xumus . — M:. «IIpoda»

5. T'abpuensu O. C., OctpoymoB U. I'. HacronbHast kHUra yunrens. XumMus.9 Ki.:
Metoauueckoe nocooue. — M.: JIpoda

6. Xumus. 9 xi.: KoutponbsHbie 1 mpoBepouHbie padoThl K yueOHuky O. C.

["abpuensina «Xumus. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yiakosa u
np. — M.: [lpoda



7. l'abpuensu O. C., Octpoymos U. I'. Uzygaem xumuro B 9 ki1.: J{unakrruaeckue
Marepuaibl. — M.: bimk mroc
8. I'abpuensia O. C., Bockoboiinukosa H. I1. Xumus B Tectax, 3agayax,

ynpaxHeHusx. 8 - 9 k1. — M.: JIpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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