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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YY4ETOM KOHLEMIUU MPENnoAaBaHus y4eOHOTo peaMeTa « XUMHUsH
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE COAEpKaHUE,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro  Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPeOOBaHUM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEpUAIBLHOM EIUHCTBE MHPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKOM 0€30MacHOCTH, IPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOW  JIesITeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsa HA €IMHCTBO MPUPObI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TIpEeACTaBICHUM 00 DJICKTPOIUTHYECKONM JTUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U MOJydCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT 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
XUMHUYECKON HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHWIT MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpyUOOLIEHUM K HAyYHbIM METOJAM I[IO3HAHMS MPU HW3YYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
JeSATEIbHOCTH, OCBOCHHMM MpaBWJ 0OE€30MacHOTO OOpallleHusi C BEIEeCTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

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

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHEe y OOydYalOIIMXCA TyMAHUCTHYECKUX OTHOILECHHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

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

KommuecTBo BemectBa. Mosb. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOU TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SIBJICHUI, HAOMI0ICHNE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3/elieHus CMEeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTe M HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenune xkucinopoaa. CrocoObl



MOJYYEHHs] KHUCIOpoJa B Jaboparopud H HOpombllieHHOCTU. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(PdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoWcTBa BOAbl. Boma kak pactBopurens.  PacTBOpEI
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOZIE€ U B KHU3HU 4esoBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBOMCTBa OKCHIOB. [losrydeHre OKCUIO0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHusi TOpeHus (Moxkapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCJEIOBAHUE O0pa3sLOB HEOPraHWYECKHX BEIIECTB pa3JIMYHBIX KIJIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 METajla JPYTMM M3 pacTBOpa COJIHM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad o Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. [loHsTHE O
IPYIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbL,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHU/IBI.

[lepnonmueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnsl. DHU3NYECKUH CMBICT IOPSAKOBOIO HOMEpPA, HOMEPOB IEpUOAa U
IPyIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaAM.

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

Xumuueckass cBsi3zb. KoBasieHTHas (ToJisipHasi W HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropeHue, peakliuy pa3ioKeHUsI, COSTUHEHU).

Mescnpeomemmnuie ceasu



Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 8 KJlacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanys XuMA4eCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TT0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINH, TEPMOXUMHUYCCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEAKIUMU M TMOJIOKEHUE XUMUUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3ME€KTPOIIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii HIOHHOTO 0OMeEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, MpOLECCAa JUCCOLUMAIMU KHCIOT, IICJIOYE U COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTtepuctuka ranoreHoB. OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEeHUE, MpUMEHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3nUecKne ¢ XUMUYECKHE CBOMCTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ COeOIUHEHUN B mpupoe. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUSA. A30T, PacIpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MOoJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMHUYEeCKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyyenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ colu, X (PU3NIYECKUEe W XMMHUYECKHE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: KUpaX, O€JIKaxX, YriieBoJax — U MX
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kucinore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiempr 6€30MacHOrO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE BUIECOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHHUE XUMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (OCHOPHBIX yHAOOpEeHUM, MOIydYeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO HCITOJIb30BAaHNE BUJICOMATEPUAIIOB), U3y4YeHUE Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEJACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasibl M MX COCAUHEHUS

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  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) ¥ UX MPUMEHEHHE B ObITY W MPOMBIIIJIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABI HATpus W Kanuda. [IpuMeHeHne MEemoYHbIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHEHUs KaiblUsi (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HaTpus C BOJOH (BO3MOXKHO HCIIOJL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KJIbIHS, aJIOMHHUS, [UHKA, JKeJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJA [IMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a71a4d Mo Teme « Baxxnenme
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

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

XUMUYECKOE 3arpsi3HEHUE OKpYKAoUIEH cpeanl (MpeaeibHasl TO0MyCTUMAst
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peannsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK Y TOHITHUM, SBISIOIMUXCS CUCTEMHBIMU JIJISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHbIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, MAapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aTroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IMPOBOJIHHKM,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOYyYEeHHS XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMHN O0yUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATEIbCKOM, TBOPYECKOM W JAPYrMX  BHAAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpolLlecce€ OTOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XMMHUYECKOW DPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOMU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Js, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH JEATENbHOCTH, B TOM YHUCJIE 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 IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
KW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAaHHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
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 TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MYyTeH HUX PEIICHUS MOCPEICTBOM METOJOB XUMMHH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PECHHS OOIEHAYYHBIC TMOHATHS (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



Hay4YHOW KapTUHE MHUpA, U YHUBEPCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

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 JIJIs1 OOBSICHEHUS OT/ACIBbHBIX ()aKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTHYCCKUE pacCyXaeHus (MHAYKTHBHBIC, ACIyKTUBHBIC, 10 aHAJIOIHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHYECKUH 3HaK (CHMBOJ JJIEMEHTa), XUMU4eckas (opMyna M ypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC 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 i1 (POPMHUPOBAHUSI THUIIOTE3BI 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, UCCICIOBAHUS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3ju4HbIE METOJbl U 3aMpPOChl MPU NOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX I BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMANIbHYIO (POpMY MpecTaBlieHus HHPOPMAIUKA U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENBCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUM HPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcyXmaemMoll  TeMbl, (OPMYIHPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpPHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHns, oOMEH MHEHHUSIMH, «MO3TOBbI€ IITYPMbD», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JCUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YUYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOIO 3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETIIOBOU A((EKT peakiuu,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHIIEHTPAIUsi) B PACTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMmbIca I[lepuomnueckoro 3akona JI. WM. Mennaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClieoBaTh  NpaBWIaM  TOJB30BAHUSA  XUMHUYECKOM  MOCyIoOH U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MacCOBOM JIOJIEM PacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 6230BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas pPeakKisi, XUMUYECKasi CBSA3b, TEIIOBOM 3PQeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peaKUuu, MPEAeIbHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

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

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepU30BaAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XApAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
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
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYII ¢ YUETOM CTPOEHUS UX
aTOMOB;

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

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILLIEHHBIE YPAaBHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaunuecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XumMusg — BaxkHas 00J1acTh
bubnuoreka [IOK
€CTECTBO3HAHUS U
1.1 . 5 0 2 https://m.edsoo.ru/7f41837c POIII
MPaKTUYECKON JNeATEIbHOCTH
https://resh.edu.ru/
4eJ0BeKa
BertectBa 1 xuumudeckue Bubmiorexa HOK
1.2 KL 15 1 0 https://m.edsoo.ru/7f41837c POIII
peaKtt https://resh.edu.ru/
Hroro no paszneny 20
Pa3nen 2. BaxkHeiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
bu6nmorexa LIOK
Bos . Kucnopon. Ilorsarue
2.1 yx post 6 0 0 https://m.edso0.ru/7f41837c POIII
00 okcugax
https://resh.edu.ru/
Bonopox. Ilonsitue o xuciaorax bubmorexa HOK
2.2 PO 8 2 1 https://m.edso0.ru/7f41837c POIII
U COJISIX
https://resh.edu.ru/
Boga. PactBopsl. [Tonsitue 06 bubmmorexa TOK
2.3 5 0 1 https://m.edsoo.ru/7f41837c POIII
OCHOBAaHHUIX
https://resh.edu.ru/
bu6nunorexa LIOK
OCHOBHBIE KIaCCHI
2.4 11 0 1 https://m.edsoo.ru/7f41837c P11

HEOPraHUYECKUX COCIMHEHU

https://resh.edu.ru/



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

Hroro no pazneny

30

Pasznea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. M. MengeneeBa. CTpoenune aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

Ilepronnueckuii 3aKOH U

bubnunoreka LIOK
[Tepuonnueckas cucrema
3.1 7 https://m.edsoo.ru/7f41837c POIII
XHUMHUYECKHX dj1eMeHToB 1. 1.
https://resh.edu.ru/
MenneneeBa. CTpoeHue aTomMa
XuMudeckas CBS3b. bubnunoreka LIOK
3.2 OKHUCIIUTENBHO- 8 https://m.edsoo.ru/7f41837c POIII
BOCCTaHOBHTEIILHBIE PEAKLIUH https://resh.edu.ru/
bubnunoreka LIOK
Htoro no paznemny 15 https://m.edsoo.ru/7f41837¢c POII
https://resh.edu.ru/
bubnunoreka LIOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41837¢ POIII
https://resh.edu.ru/
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
[ToBTOpeHue U yriaydieHne 3HaHu| bubmorexa LIOK
11 P YRy g 5 1 0 https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca POILI hitps://resh.edu.ru/
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubmmorexa [JOK
1.2 . p 4 0 0 https://m.edsoo.ru/7f41a636
peaiii POIII https://resh.edu.ru/
DNEKTPOTUTHYECKAS JUCCOITUAITIS bubmmorexa [JOK
1.3 < P AHCCOUHATIT. 8 1 1 https://m.edsoo.ru/7f41a636
MMHTACCIHE PEakili B pacTaopax POUI https://resh.edu.ru/
Hroro no pazneny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
OO0m1as XxapakTepuCTUKa XUMHUUECKUX bubmorexa [IOK
2.1 5 P VI f r 4 0 1 https://m.eds00.ru/7f41a636
SJIEMEHTOB TPYHIHL. & aTOTeHE POUI https://resh.edu.ru/
OO0mias XxapakTepuCcTUKa XUMHIECKIX bubnuotexa [JOK
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 6 0 0 https://m.eds00.ru/7f41a636
COCIMHECHUS PO https://resh.edu.ru/
OO0mas XxapakTepuCTUKa XUMHIECKIX bubmmoreka [JOK
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 1 https://m.eds00.ru/7f41a636
COETUHEHUS POIII https://resh.edu.ru/
2.4 OO011ast XxapaKTepUCTHKA XUMHUYECKUX 8 0 2 bubmuotexa [IOK



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

aneMeHToB |VA-rpynnsl. Yriepon u
KPEMHHUH U UX COETUHEHUS

https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/

Hroro mo pazneny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUS
bubnunoreka LIOK
3.1 OO01uIre cBOiiCTBAa METAJIIIOB 4 https://m.edso0.ru/7f41a636
POIII https://resh.edu.ru/
bubnunoreka LIOK
3.2 Baxneiime merauibl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bubmuoreka [IOK
4.1 BemecTBa 1 Marepualibl B )KU3HH YEJIOBEKA 3 https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/
Htoro mo pazneny 3
bubmmoteka IIOK
PesepBHOE Bpems 3 https://m.eds00.ru/7f41a636
POII https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TousaTHE O METOMAX HO3HAHUSA B XUMUUA 1 0 0 E:f;jﬁfg;ggﬁf 042276
[TpakTueckas paborta Ne 1 «IIpaBuna
paboThI B 1abOpaTOpUU U IPUEMBI bubnnoreka [JOK
3 1 0 0
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
YucTele BemecTBa U cMecH. CIIocoObI bu6mmoreka [IOK
4 . 1 0 0
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 0 0 bubmorexa HOK
. PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBL I MOTICRyTIHL 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU 1 0 0 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
IT 1
8 POCTHIE 1 CIOAHHIE BEecTa 0 0 https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 0 0 bubmorexa LHOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK
10 Xumuuaeckas opmyna. BaaeHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10 XUMAYECKOTr'0 dJIEMEHTA bu6mmoreka [IOK
B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmorexa [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
Breruncienust KoaudecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM XUMHUYECKHX bubmorexa HOK
m . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakiuit
18 (coemuHEeHUs, pa3TIOKEHHUS, 3aMEIICHHS bubmmorexa [TOK
A P ’ B ’ https://m.edsoo.ru/ffod3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O000IIeHe U bubmmorexa [OK
H T, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BemecTBa 1 XUMHUYECKUE PEAKLIUND) https://m.edso0.ru/ff0d4290
91 Boznyx — cmecs rasos. Cocras bubmmnorexa LIOK

BO3Ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHE CBOMCTBA

22 KHCJIOPO/ia (peaKIuu OKUCIICHHUS, BH6J_IHOTeKa LOK
ropenue). TTonsTHe 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CrniocoOblI Moy4eHus KUCIopo/ia B Eu6 OK

23 71a00paTOPUH U TPOMBIIIICHHOCTH. 1 J.IHOTeKa 1
ITpuMeHeHHe KHCIOpOa https://m.edsoo.ru/ff0d497a
TennoBoii 3 PeKT XMMUIECKOI

24 peaKuuHu, IOHATHE O TEPMOXUMUYECKOM bubnuorexa [JOK
YPaBHEHUH, PK30- U SHAOTEPMUUYECKUX https://m.edso0.ru/ff0d4790
peaxusax
TormBo (HedTh, yroib 1 METaH).

b K
25 3arpsi3HeHue BO3/1yXa, CIOCOObI €ro nosmorexa O
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[Ipaktrueckas padota Ne 3 o Teme Eub OK

26 «[Tonydyenue u coOMpanue KHCIOPO/a, nommoreka L{

. https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €r0 CBONCTBY»

97 Bonopon — anemeHT u pocroe bubnuoreka [IOK
BemecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0

28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0

29 [TonsaTue o KkucnoTax M CONSIX bubmmorexa [OK

https://m.edso0.ru/ff0d50d2

30 KonTponbras padorta 3a | mosryroaue
Crioco0bI MoTy4eHus BOAOPOia B
nabopatopuu. [Ipaktrueckas padora No bubmorexa LOK

31 https://m.edsoo.ru/ff0d4dd0

4 o teme «lIlomyuenune u cobupanue
BOJIOPO/Ia, U3yYEHUE €r0 CBOKUCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
B Y https://m.eds00.ru/ff0d55a0
KOJINYECTBY BEUIECTBA HIIM 00BbEMY
Brruncnenust 006EMOB ra3oB 1o
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 ®du3nyecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackimennbie
37 u HI;HacmpeHHmE acCTBOPBI l\/I[J:tCCOBas{ bubmmorexa [JOK
5 P PEL https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpOB C bubnuoreka [IOK
onpenenEéHHON MacCOBOU J101eN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonrtponsHas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCuUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHnne u XxuMHu4yeckue CBOWCTBA bubmumoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccudukarus, bubnunoreka [HOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMCHKIATYypa,

46 cnoco((iLII) T10J1 )CHI/I}I XHMHI{ZSKI/IC bubmorexa [JOK

. ya ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckast padora Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)

48 I'enernueckas CBsI3bp MEXKY KiIacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCAMHEHUIN https://m.edso00.ru/00ad9a50

bu6mmoreka [JOK

49 O06o001IeHre U CUCTEMAaTH3alUs 3HAHHUI

- H https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COCTUHCHUI
ITepBbIie MOMBITKH KIacCUPUKAITTN
51 XI/II\I/)[I/I‘ICCKI/IX 2JIEMEHTOB ?Iomm&e 0 bubmorexa [JOK
) https://m.edso00.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
Ilepuonnueckuii 3aK0H U
52 [Tepuoaudeckast cucTeMa XUMHUYSCKUX bubmorexa [JOK
proa https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
bu6mmoreka [IOK
53 [Tepromapl, TPYIIITEI, TOATPYIIIBI nbsmorexa I

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YCK
55 aToMoB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTuKa XMMHYECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KEHUIO B bubmuorexa [JOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuonnyeckoro 3aKoHa Jist
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. bubnnoreka [JOK
MeHeneeB — y4€HbId, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnuorexa [JOK
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormas xiirieckas coasp https://m.edsoo.ru/00adac34
60 KoBaseHTHAs nossipHas XuMudecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 [IpomexxyTouHas aTTectarus Mo XUuMHUA
3a Kypc 8 Kiacca
62 KoBanenTHast HenossspHas XUMUYeCKas bubnuorexa [IOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
63 CTeneHb okHCICHS https://m.edsoo.ru/00adae28
64 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnnoreka [JOK
peakuuu https://m.edso0.ru/00adb076
65 OKHCIATENN U BOCCTAHOBUTEIH bubnmuotexa [JOK
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https://m.edsoo.ru/00adb076

66 KonTtponsnast padora Ne4 o reme 1 bubmumoreka [IOK
«Ctpoenue atoma. XMMHYECKas CBSI3b» https://m.edsoo.ru/00adb486
bubmuoreka [JOK
PesepBHbIil ypok. O0001ICHHE U https://m.edsoo.ru/00adb33c
67 . 1
cUCTeMaTH3alus 3HaHUH bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6o01IeH e U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuuyeckue op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 0 0 bubnnoreka [JOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHUHU

2 CBOMCTB XUMHUYECKHUX IIEMEHTOB 1 0 0 bubmmorexa [JOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 0 0 bubnnorexa [HOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel mo reme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1 0
OCHOBHBIX Pa3/ieNIoB Kypca 8 kjacca»

5 Knaccugukanus Xxummuaeckux 1 0 0 bubnnorexka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMHUYECKOU

7 eaknuu. [ToHATHE O TOMOTE€HHBIX U 1 0 0 bubmmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIUSIX
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.

8 ®DakTOpHI, BIUSIIONINE HA CKOPOCTh 1 0 0 bubmmorexa LIOK

Pl . B P https://m.edso00.ru/00adc28c
XUMUYECKON PEaKIIUU U TTOJIOKEHNE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMHYCCKOI'O paBHOBECUA

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 nccorranu. CHIbHBIE U ci1a0ble buGnnorexa LIOK
8 HHat. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbIe ypaBHEHUS peaKil buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XUMHUYECKHAE CBOMCTBA KUCJIOT U
12 OCHOBAaHUI1 B CBETE IPEACTABICHUN bubmmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTHYECKON JUCCOIHAIIIHI
XHUMHUYECKHE CBOUCTBA COJIEU B CBETE
13 MIPENCTABIEHUHA 00 bubnmorexa LHOK
p . https://m.edso00.ru/00add8b2
AJICKTPOJUTUYECKON JUCCOIHAITTT
14 IlonsTue o ruapoanse coje bubmmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
ITpakTuueckas padora Ne 1.
16 «Pelienue skciepuMeEHTAITBLHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a/1a9»
KonrtponsHas padora Ne2 o reme
17 «DINEKTPOIUTHUECKAS TUCCOIIUALIUI bubmmorexa LOK
p a HHATHL https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIMH B PACTBOPAX)»
OO6m1ast XapaKTeprCTHUKA TaJOTeHOB.
18 XUMHUYECKUE CBOMCTBA HA IIPUMEDE bubmmorexa [TOK
P p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopon. ConsiHas KUCIIOTA, bubnnorexa [JOK
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XUMHUYECKUE CBOMCTBA, MOJIyYEHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[IpakTuyeckas padora Ne 2 o Teme
20 «[lomydeHne CONSTHON KUCIOTHI bubmorexa LHOK
YHCHIS . ’ https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTB»
Boruncnenus no ypaBHEeHUsIM
21 XUMHUYECKUX PEAKIIUA, €CIIH OIUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeqMHEHUI bubnuorexa [JOK
B MpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Ccephl
24 CepoBoiopo/1, CTpOEHHUE, bubnunorexa [JOK
(dbu3MYecKre U XUMHUYECKHUE CBONCTBRA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢du3nyeckre 1 XUMHYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE ITPOMBIIIJIEHHOTO criocoba
26 MIOJIy4YEHUS CEPHOM KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpelibl COETUHEHUSIMU
cepbl
97 Brruucnenue MaccoBoil 10JIM BBIXO/1a bu6mmorexa [IOK
MPOAYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO01mmas XxapakTepuCcTHKa YJICMCHTOB bubmmoreka [JOK
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VA-rpynisl. A30T, paclipoCTpaHEeHHE
B IIpHUpoae, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

29 KonTponbHas padora 3a | moyromue
AMMuak, ero ¢puznyeckue u
XUMHUYECKHUE CBOMCTBA, MOYYCHUE U bubnmoreka [JOK

30 npumenenue. [Ipaktuueckas padora https://m.edso00.ru/00adf004
No 3 o Teme «Ilonmydyenne ammuaka, https://m.edsoo.ru/00adf180
W3YyYEHHUE Er0 CBOMCTB)

31 A3OTHAas KUCIOTa, €€ (hu3ndecKue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 oOpenuii. XuMuieckoe bubmorexa LHOK
yAooP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH Cpeibl
COCTMHEHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

33 (poc:li))o pHaH I(I/ICJ'I((i))Ta q)(blfm(qe)cxne " bubmmorexa [OK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYEeHHE
Hcnonbs3oBanue ¢pocdaTos B

34 KaueCcTBe MUHEPATLHBIX YA0OpEHUH. bubnuotexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEeHHE B

35 npu I(: : g)mnl:leciie Y XUMHYECKUE bubmmorexa [JOK

PUPOE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxcunsl yriaepona, ux (pusnveckue u bubnmoreka [JOK

XUMHUYECKHUE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKosornyeckue mpoodIeMsl,
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 VYronbHast KUCI0Ta U €€ CoNu bubmmorexa [JOK
https://m.eds00.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o Teme
"IlosryyeHue yrieKucioro rasa. bubmumoreka [IOK

38
KauecTBeHHas peakmus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[lepBoHavasibHBIC TOHATHUS 00
39 OpPraHNYeCKUX BEIIECTBAX KaK O bubnnorexa [IOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 Kpemunii 1 ero coe quHeHUS bubnmorexa [IOK
P https://m.edso00.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxkHeuIme HeMeTaJuTbl U UX https://m.edsoo.ru/00ae0bf2
COCJIUHECHHU S
KonTtponbHast pabota Ne3 o reme

42 «BaxkHeuIme HeMeTaluTbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCJIUHECHHU S
OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Merauueckas CBsI3b U bubmuorexa [JOK
METAJUINYECKas] KPUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJIJIOB
XUMUYECKHE CBOMCTBA METAIIIIOB.

N bubmuorexa [JOK

44 DNEKTPOXUMHYECKUN PsiL

HaIpsHKEHUH METaJUIOB

https://m.edso0.ru/00ae1156
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OO6u1re cnocoObl MOTyYSHHS
meTaiu1oB. CiuiaBel. Beruncienus mo

45 aBHEHMSIM XUMUUYECKUX PEaKIIA bubmorexa LOK
P PEARHIH, https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 ITousiTre 0 KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edso0.ru/00ael1278
bubmuorexa [JOK
47
[lenoumsie merael https://m.edsoo.ru/00ael4b?2
48 OKcCHUIbI M TUAPOKCUBI HATPUS U bu6mmorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [IlenoyHo3eMenbHbIE METAILIBI — bubnuorexa [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coeuHEHUS KaIbIUs bubmorexa [JOK
A 1 https://m.edsoo.ru/00ae15e8
51 O0001IeHrEe U CUCTEMAaTH3AIUS
3HAaHUHU
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKEcTKkoCTh BOIBI M METOEI €6 bubmmorexa [TOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 An I
FOMUHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, THIPOKCHUJIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNne U cUCTeMaTU3aIUS
3HAHUU
[IpakTrueckas padota Ne 7. Permenue
SKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnnoreka [HOK
59 .
«BaxuHennme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIi OJIUH U3
50 peareHToB J1aH B U30BITKE UITU bubnnoreka [JOK
COZAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJIa IPOIYKTa
peakumn
61 O06o011eHne U cucTeMaTU3aIus
3HAHUU
Kontponbnas padota No4
62 «BaxHeime MeTauibl 1 UX
COETUHEHUS
63 BemectBa u Mmarepuasi B bu6mmoreka [JOK
MOBCEJHEBHOW KU3HU YEJIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHYECKUX TPOOIEM https://m.edso0.ru/00ae4270
66 PesepBHblitl ypok. O6006111eH1E 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o0111€HNE U bub6nuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMAaTHU3alud 3HaAaHUN

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

68

PesepBubIil ypok. O6001eHIE U
cUucTeMaTu3auuvs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 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 «lIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
Beenure

1. 'abpuensu O. C., Bockoborinukona H. I1., SmykoBa A. B. HactonpHas
KHUTa yuurtesnsa. Xumus. 8 ki1.: Mertoaudeckoe rocooue. - M.: Jlpoda, 2021.
2. T'abpuensu O. C., AmykoBa A. B. Terpaap 11t 1a00paTOPHBIX OIBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: Hpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumust». 8 kimace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueouuky O. C. 'abpuensna
«Xumust». 9 kiace / O. C. I'abpuensa. — M. : [lpoda, 2021. — 108.

5. Xumus : TexHosnorndeckue kaptel K yueonuky O. C. 'abpuensna « Xumus.
8 kiaccy : metoauueckoe nocodue / JI. . Acanoa. — M. : Ipoda, 2020

6. Xumus : TexHosorndeckue kaptol K yueonuky O. C. 'abpuensna « Xumusi.



9 knaccy : Meronudeckoe mocodue / JI. . Acanosa. — M. : [Ipocda, 2018
7. Xumus. 8 ki1.: KoHTponbHbIE 1 IpOBEpOUYHbIE paboThl K yueoHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Yakosa

u ap. - M.: llpoda, 2022. nanHbie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

POIII

https://resh.edu.ru/

http://www.chemnet.ru I'azeta « Xumust» ¥ CalT It yauTens «51 uay Ha ypok
XUMHUN

http://him.1september.ru Equnas xomnekius LIOP: TIpeameTHas KoUTeKIys
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHBIE
skcriepuMenThl: xumusi. Komnekmus Poccuiickoro o0mieo0pa3oBaTensHOTO
nopTasa

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anux6epoBoii

http://www alhimik.ru Beepoccuiickas omuMIinaa MKOJIBHUKOB [0 XUMUHU
http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: SJICKTPOHHBIN yU4eOHUK
http://www hemi.nsu.ru OTKpeITHIA KOJLISIK: XUMUS
http://www.chemistry.ru JluctaHiiroHHasT OJIMMITHAIA 110 XUMHH:

TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHBIA IPOEKT
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