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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHMS M pPa3BUTUA OOYYAIOIIMUXCS CPEACTBAMHU y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coziepKaHusl, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIYKUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAILHON TPaMOTHOCTH;

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

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInuXcs;



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

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)K€HUEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanueckoro 3akona . 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPyromMy, BBITONHS (GYHKIUA OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpPA B JIOTHUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (OPMHUPOBAHME 3HAHWA OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUU TO3HABATEIbHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
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 CaMONO3HAHMS, KIIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEr0o MHUpA, MCHOJIb3Yys 3HAHUS U OMBIT, MOJIYYCHHbIC MPU H3YUYECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecOo00pa3HOro MOBEAEHUS B OBITY M TPYAOBOH JEATENIBHOCTH B ILENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpoGuiIs U HANpPaBICHHOCTH JATbHEHUIIETO
oOy4eHus.

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



COAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUAYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kaiuus, KalblUusi M HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOCHHUEM HX ATOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJ1a XUMHUUYECKOU CBSI3U.

Knaccudukaiys 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccuduxanuys XuMUYECKUX PEeaKIUi MO pa3IMuHbIM MpHU3HaAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
M3MEHEHUIO CTETICHEH OKMUCIEHUS XMMHUYECKUX AJIEMEHTOB, 0 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKOW peakmnuu. [loHsTHEe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKIUMA C  HCHOJIb30BAHUEM  METOJIa
AJIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTUUECKON TUCCOIUALMU. DIEKTPOJIUTHI U HEIJICKTPOIUTHI.
Katnonsl, anHnoHbl. MexaHu3m auccOoLMalli BELIECTB C Pa3JIMYHBIMU BUIAMHU
XuMudeckoi cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkIuii MOHHOTO OOMeHa,
MOJIHbIE M COKpAIIEHHBIE HWOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUH 00 DJIEKTPOIUTHIECCKOM
nuccormannu. KauectBeHHbIe peakiuy Ha MOHBL. [[OHSITHE O TUAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEIISIMUA KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEILIECTB — METAJIOB W HeMeTasioB (rpadura M anmasa), CIOXKHBIX BELIECTB
(xJmopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW PEaKIuu



OT BO3ACHCTBUS pPAa3IMUHBIX (PAKTOPOB, HCCIEIAOBAHUE BJIEKTPOMPOBOAHOCTH
pacTBOPOB BEIECTB, IPOLECCAa AUCCOLMALMM KHUCIOT, LIEIOYEH U COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakMH pasyIoKEHHs, COEIUHEHNUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mrast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHbIe cTENeHu okucieHus. CTpoeHue M (PU3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTayIaMH, HeMeTaJylaMH, IIejouaMu). XJIOpPOBOJOPO/I.
ConsHass KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJyYEHHE, NMpUMEHeHue. [lericTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHM3M YeEJOBEKa. BakHeWlne XJIOpHuAbl U UX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PuU3nYecKkue CBOMCTBA
IIPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUTOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpEeICTaBUTENs Kilacca KHUCIOT M crheuu@uueckue). XUMUYECKHE PpPEaKIMH,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MPUPOJie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Ccpeabl COCIWHEHHMSIMH cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUS. A30T, paclpOCTpaHEHHE B MPUPOJIE,
duznyeckue U XxuMudyeckue cBoiictsa. Kpyrosopor a3ora B npupone. AMMHaK, ero
duznyecKkue U XMMHUYECKUE CBOMCTBA, NoyyeHne 1 npuMeHnenue. Con aMMOHMS,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3MUYECKHe M XUMHUYECKUE
CBOMiCcTBa (00OmMEe Kak TMpEeJCTaBUTENS Kilacca KHUCIOT U CHenu(puiecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KAauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HEHUE OKPYKAIOIIeH cpeibl COeAMHEHUIMU a30Ta
(KUCTIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3JyXa, MOYBbI U BOJoEMOB). Docdop,



annotpornuelie Monupukammu ¢docdopa, GuzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcun dhocdopa (V) u hochopras kuciaora, GU3NIECKHE U XUMHUIESCKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPSHUIA.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
Monu(duUKaMK, PpacIpoCTpaHeHWe B TMpUPOAE, (U3HUECKHEe U XUMHUYECKHUE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha IKHUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumoreza rnoGanbHOr0 TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noilyuyeHue W mnpuMmeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHayanbHbBIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COCTMHEHMSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, dTAHOJ, TJIMIIEPUH, YKCYCHas! KUCIIO0TA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TMepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poIM B OKM3HM 4eloBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYeCKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpencraBieHus o0
okcuzae kpemuus (IV) u kpemuHueBoil kuciote. CHIMKAThI, UX UCIOJIB30BAHUE B
OBITY, B MPOMBINIICHHOCTH. BaxxHeWmme CTpOUTeNbHbIE MaTepHallbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

H3y4eHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI,
MPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaXaromme (PU3NUecKrne M XUMHYECKHE CBONCTBA
rajJloreéHOB M MX COEIMHEHUH (BO3MOXKHO MCIIONIb30BaHUE BHAEOMATEPUATIOB),
O3HaKOMJIEHHE C oO0pa3lamMu XJOpUAOB (TaJIOTEHUIOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4Y€HHE XHMHMYECKHX CBOMCTB
pa30aBJICeHHOI CEpHOM KUCIOTHI, TPOBEICHUE KaYeCTBEHHON PEeaKkIMi Ha Cyib(at-
MOH W HaOIIoJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHHUH (BO3MOXKHO HCIOJb30BaHHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIAOOpEHUH, MoydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IpPOBEACHHUE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-moH u m3ydeHne NMpu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbEO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MOZENEN
KPUCTAJUIMUECKNX PEmETOK anmasa, Trpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO rasa, IPOBE/ICHUE KauyeCTBEHHBIX pPEaKIMil Ha KapOoOHAT U
CUJIMKAaT-HOHBl W M3YYCHHE I[PU3HAKOB MX INPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHU MeTauioB. Ou3nyeckre U XUMUYECKUe CBOMCTBA MeTaiioB. OOmue
CrocoObl TIONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTampl: nonoxeHue B llepuognueckon cucrteMe XMMHYECKUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenoyno3emenpHblE METaUIbl MarHud W KaJdbUHUM: TIOJOXKEHUE B
[Tepnoanueckou cucreme xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XAeHUE B nipupoae. PU3nUecKue U XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelue coequHEHHS KalblUs (OKCHI, THIPOKCHI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMUHUINA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aToMma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATFOMHUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aroMa, HaxoxaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(I, ux cocraB, CBOMCTBA U MOJyYEHHE.



Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIJIaBOB, WX (UINYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJIblIU U HATpUsl C BOJOM (BO3MOKHO MCIOJB30BAHME BHJICOMATEPUATIOB),
VCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEe3a B KHCIOPOJIE
(BO3BMOKHO  KCHOJIb30BAHME  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), meau (11), HaOmOaCHKE K ONMKCAHUE MPOLIECCOB OKPAIIMBAHHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBAaHUE aM(OTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxkunelue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW >XU3HM 4YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarolieh cpenbl (MpeenbHas JOoMycTUMas
KOHIIEHTpalus BemecTs, nainee — [1/1K). Ponb xuMuu B pemieHnn 3KOJIOrMYECKUX
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnsanus MeXnpeIMETHBIX CBS3€d IMPU W3YYEHHMM XMMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHUs, aHallu3, CHUHTE3, Kiaccu(puKaius, TMNepUOJUIHOCTh, HAOJIIOCHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, JJICKTPUUYECKHUI 3apsii, ITPOBOJIHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTO’JIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.



buonorus: dortocunTes, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yI0OpeHusi, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
MOJIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U 00ILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TMPOLECCE OTOW Y4YEOHOM JeATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKUM U COCTAaBIIIOLIUE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JeATEeIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpPaBJICHHOCTH U YPOBHsI OOy4YCHHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEICTBUN W
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOs, HAPKOTUKOB, KYpEHHUS),
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,
YBOXEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIHHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHON IeSITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJle, OCHOBE €€ CYIEeCTBOBAHUS, IOHUMAHUE LIEHHOCTU 3I0POBOTrO U
Oe3omacHOro o0Opas3a >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 TPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU NU3YYCHUH XUMUHU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJEM M IMyTed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIIEHAYyYHbIE TOHATHS (3aKOH, TeOopwus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC YUCOHBIC ACUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIBbHBIX (PAKTOB U SIBJICHHM, BRIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIecCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  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 [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

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

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEPkKAHUS, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7a4 OMpeneIEHHOro THIIA, MPUOOPETEHHUE OIbITa B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUPATh ONTUMANFHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHON 3a/1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI pabOTHI IO KCCIIEOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpPMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yabTAaTOB IO OCBOCHHIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEPHpPETalNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy o0yueHus B 9 Kjacce nmpeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHUMHWYECKUX TMOHATHM: XHUMUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, AaHHWOH, NIPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJlb, MOJISIpPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs JTUCCOLMALINS, PEAKIMA HOHHOTO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHEe, OOpaTUMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasl CBSI3b (KOBAJEHTHAs, MOHHAs,
METajuInYecKasi), KpHUCTAJUIMYECKass pemETKa, KOppo3us METALJIOB,
CIUIaBbl, CKOPOCTb XHMMHYECKOM PEAKUHH, MPEAETbHO JIOMyCTUMAas
konueHTpanus [1/IK Bemectna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSTHUS MPU OMUCAHUU BELIECTB U UX MPEBPAIICHUI;

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

e OIpPEIENATh BAJEHTHOCTD U CTENEHb OKUCICHUSI XUMUUYECKUX IJIIEMEHTOB B
COCMHEHUAX Ppa3IM4YHOrO COCTaBa, NPUHAIEKHOCTh BEUIECTB K
ONMpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATh U XapaKTepPU30BaTh
Tabnmuunyio (opmy [lepruoamueckoil cUCTEMbl XUMHUYECKHX DJIEMEHTOB:
paznuyaTh TOHATHSA «rjaBHas mnoarpynma (A-Tpynma)y U «modouyHas
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHKAMH  CTPOCHHSI  aTOMOB  XUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsia sAapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneneHue WX TI0 DJJIGKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B



mpeenax MaJlbIX MEePUOIOB U TJIABHBIX MOJATPYII C YIYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy W COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME WU CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
npUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHMM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIHi;

COCTABJISITh  YPaBHEHUSA AJEKTPOJUTHUYECKON JIHUCCOLMALUMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
IIPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAHUS XUMUYECKHX TMPEBPAIEHUH B Pa3TUUHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJIAPHYIO MAacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »3JIeMEHTa 1o ¢opmyie
COEJIMHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coONOaTh  MpaBWjia  TOJB30BAHUA  XUMHUYECKOW  TMOCYyAOH W
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TNpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYEHUI0O U COOMpaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa 1 YTIECKUCIOTO Ta3a);

NPOBOAUTL  PEaKIuy, TMOJATBEP)KJIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAacMO3HABATh OMBITHBIM MyTEM XJIOpUJ-, OpOMU/I-,
uonua-, kapbonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEpAllMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJIu3
W CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIlMI0, BBISBICHUE
MPUYUHHO-CJIEJCTBEHHBIX CBSI3€M — JIJI1 M3yYEHUS CBOMCTB BEIECTB U
XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHbIE METOJIbl TO3HAHUS —
HAOI0/IeHNE, M3MEpPEHHe, MOJETUPOBAHUE, IKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 3 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 6 1 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 1 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

9 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBBHIE
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTeJbHbIC PeCypPChl
padoThI padoThI
[Iepnonrueckuit 3aKoH.

1 IIepnoanueckas cucrema 1 bubnuoreka [JOK
XUMHUYECKHX 3aeMeHToB /. U. https://m.edsoo.ru/00adb59
Menpeneena

5 Bunael XuMuuyeckoil CBA3U U THIEI 1 bu6nmorexa LIOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Knaccudukamus u

3 HOMeHK(Jii)aT ua HEOPTraHUYECKUX 1 bubmmorexa [JOK

P P https://m.edsoo.ru/00adb7e2
BEILECTB

4 OKHCIUTEIIBHO- 1 bubnunoreka LIOK

BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
http://zadachi-po-
khimii.ru/obshaya-

5 Pemenue 3agau mo reme «OBP» 1 himiya/zadachi-k-razdelu-
okislitelno-vosstanovitelnye-
reakcii.html

TenoBbie 3¢ (HEKTH XUMUYECKUX hitps:/resh.edu.rul

6 . 1 https://rosuchebnik.ru/
peaxiun https://videouroki.net/

7 [TonsiTHe 0 ckopocTH 1 bubmuorexa [IOK
XAMHYECKON peaKkuu https://m.edsoo.ru/00adbe9a
ITP Nel. U3yuenue BIusIHUA https://www.yaklass.ru/p/himija/9-

8 YCIOBHH IIPOBENEHUS 1 1 klass/klassifikatciia-

XUMHYECKOMN pCaKknuun Ha €€

khimicheskikh-reaktcii-i-



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adcade
http://zadachi-po-khimii.ru/obshaya-himiya/zadachi-k-razdelu-okislitelno-vosstanovitelnye-reakcii.html
http://zadachi-po-khimii.ru/obshaya-himiya/zadachi-k-razdelu-okislitelno-vosstanovitelnye-reakcii.html
http://zadachi-po-khimii.ru/obshaya-himiya/zadachi-k-razdelu-okislitelno-vosstanovitelnye-reakcii.html
http://zadachi-po-khimii.ru/obshaya-himiya/zadachi-k-razdelu-okislitelno-vosstanovitelnye-reakcii.html
http://zadachi-po-khimii.ru/obshaya-himiya/zadachi-k-razdelu-okislitelno-vosstanovitelnye-reakcii.html
https://resh.edu.ru/
https://rosuchebnik.ru/
https://videouroki.net/
https://m.edsoo.ru/00adbe9a
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186/re-16beae9e-3d00-4f27-9837-82b30dedc5eb
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186/re-16beae9e-3d00-4f27-9837-82b30dedc5eb
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186/re-16beae9e-3d00-4f27-9837-82b30dedc5eb

CKOPOCTb.

O6parumbie peakuun. [lonaTue o

zakonomernosti-ikh-protekaniia-
212242/skorost-protekaniia-
khimicheskoi-reaktcii-
katalizatory-287186/re-16beae9e-
3d00-4f27-9837-82b30dedc5eb

bub6nmoreka [IOK

9
XUMUYECKOM PABHOBECUU https://m.edsoo.ru/00adc28c
CymHocTh mporiecca
10 AJICKTPOJIUTUYECKON bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
JIUCCOITUAITAN
bubnunoreka LIOK
11 OctoHie nozoxkenus TH/1 https://m.edsoo.ru/00adcd68
12 Jluccoumanyst KUCJoT, IMIeJI0UeH, bubnunoreka LIOK
coJseit https://m.edsoo.ru/00add5d8
CuIIbHBIC U Cl1a0bIe By OK
13 anekTponuThl. CTeneHb nommorera L
ccoria https://m.edsoo.ru/00adcd68
paasL MUalnunu
14 HoHHbIE ypaBHEHHS peakui bubmmorexa [JOK
https://m.edsoo.ru/00add448
. bubmuoreka [IOK
1 II
> OFATHE O THAPOIHSE comen https://m.edsoo.ru/00add9d4
ITP Ne2 «Pemenue
SKCIICPUMCHTAJIBHBIX 3aJ1a4>» IO B 6 OK
16 teme "CBOMCTBA KUCIIOT, uosmorexa I
. . https://m.edsoo.ru/00addbfa
OCHOBaHUH U CoJiel KaK
IIEKTPOJIUTOB"
KP Nel mo Teme
17 «INEKTPOIUTUYECKAS

JYCCOIManusI. XUMUYECKUE



https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186/re-16beae9e-3d00-4f27-9837-82b30dedc5eb
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186/re-16beae9e-3d00-4f27-9837-82b30dedc5eb
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186/re-16beae9e-3d00-4f27-9837-82b30dedc5eb
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186/re-16beae9e-3d00-4f27-9837-82b30dedc5eb
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186/re-16beae9e-3d00-4f27-9837-82b30dedc5eb
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addbfa

peakLuu B pacTBOPAX»

OO61mas xapakTepucTHKa

bub6nmoreka [IOK

18 rajoreHoB. XuMHUECKHeE
. https://m.edsoo.ru/00addfe2
CBOICTBA Ha IpUMeEpeE XJIopa
Xioposogopona. ConsgHas
19 KI/ICJfOTa XI/III)VII/I‘IGCKI/IG CBOMCTBA bubmmorexa [IOK
’ ’ https://m.edso0.ru/00ade104
MOJTyYeHHUE, MPUMECHEHUE
ITP Ne3 no teme «Ilonydyenue
20 COJITHOM KHMCJIOTBI, U3yYCHHE €& bubmorexa OK
y ek https://m.edsoo.ru/00ade348
CBOMCTBY
Borurcnenus o ypaBHEHUSIM
21 XUMHUUYECKHUX PEAKLM, eclin Bbu6moteka [JOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
M30BITKE
99 OO6m1as xapakTepucTuKa bubnnorexa [JOK
anemeHTOB VIA-rpymmbl https://m.edsoo.ru/00ade64a
AnnoTtponHsie MoIU(UKAIIH
93 cepbl. HaxoxieHue cepsl u eé bubnmnorexa [JOK
COEIMHEHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBo10poJ1, CTPOCHHUE,
24 (bnznqecml;e U XI/II:/II/I‘IGCKI/IG bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcupl cepbl. CepHast KMCIIOTa,
25 (1)1/1314%01(1/12 u xmi)nqecxne bubnmorexa LOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
26 XUMUYECKUE PEAKIINH, JIeKaIINe bubmmorekxa [IOK

B OCHOBC IMPOMBIIIJICHHOT'O

https://m.edsoo.ru/00adec8a
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croco0a MoJly4eHus CepHOn
KUCIJIOTHL. XUMHYECKOE
3arps3HEHUE OKPY KaroIei
Cpenbl COCAMHEHHUSMH CEPBhI

Briuncienne MaccoBOM 10U

bubnunoreka LIOK

27
BBIX0/1a IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO0was xapakTepucTHKa
aneMeHToB VA-rpynnsl. A30T,

28 acCTpOCTpaHEHHE B IPUPOC bubmmorexa LIOK
bactipoctp PHPOAE, https://m.edsoo.ru/00adeea6
¢du3nveckre 1 XUMHIECKHE
CBOMCTBA
AmMmHuak, ero ¢pusznveckue u

29 XUMHUYECKHE CBOMCTBA bubmmorexa LIOK

’ https://m.edsoo.ru/00adf004
MOJIy4YCHUE U TPUMEHEHHE
ITP Ne4 no teme «Ilomyuenne
30 aMMHaKa, U3y4eHUe ero bubmmorexa LIOK
. i https://m.eds00.ru/00adf180
CBOWCTB»
A3oTHas KHCIO0Ta, €€
31 bu3nueckre 1 XUMHUYECKHE bubmorexa LIOK
. https://m.eds00.ru/00adf306
CBOMCTBA
Hcnonp3oBaHue HUTPATOB U
COJIEH aMMOHHS B KA4ECTBE

39 MHUHEpaJIbHBIX Y100pEHUH. bubmmnoreka HOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKpY’KaroIien cpeibl
COEMHEHUSIMH a30Ta
®ochop. Okeun dpocdopa (V) u

dop docgopa (V) but6mmoreka [IOK
33 dochopHas kucnora,

(I)I/I3I/I‘{CCKI/IC 1N XUMHUYECCKHEC

https://m.edsoo.ru/00adf68a
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CBOMCTBA, IIOJIy4CHHUE

Hcnonb3oBanue pocharos B
KaueCTBE MHUHEPATBHBIX

bu6nmoreka [IOK

34
yno0peHuil. 3arpsi3HeHNe https://m.edsoo.ru/00adfc20
IPUPOIHON cpeapl hocharamu
VYruepon, pacupocTpaHeHHUE B
35 npu I()) f:[ ng/III)IeCKII)/Ie u bubmorexa LOK
PHpOAS, . https://m.edsoo.ru/00adfd9c
XUMHUUYECKHUE CBOMCTBA
Oxcuipl yriaepona, ux
(bu3HYECKUE U XUMUYECKHE
36 CBOMCTBA. DKOJIOTHUYECKHE Bubmiorexa OK
) https://m.edsoo.ru/00adfebe
POOJIEMBI, CBSI3aHHBIC C
okcuzoMm yriepoaa (1V)
N bubnuoreka [{OK
37
YroIlbHas KHC/IOTa i e€ comu https://m.edsoo.ru/00ae006¢c
ITP Neo5 mo teme "llonyuenue
38 JIekuciioro raza. Kauecrsenuasa Bubmiorexa IOK
T ' " https://m.edso00.ru/00ae027e
peakuus Ha KapOOHaT-UOH
[TepBoHaUYaNILHBIC TIOHATHUS 00
39 OpTaHNYECKUX BEIIECTBAX KaK O bubmorexa HOK
p ™ https://m.edsoo.ru/00ae054e
COCJIMHEHUSIX yriiepoja
40 Kpemuuii u ero coequHeHus bubmorexa HOK
P o https://m.edsoo0.ru/00ae080a
https://onlinetestpad.com/ru
O000IIIeHNE U CUCTEMATU3ALHS hittps://resh.edu.ru/
41 N https://rosuchebnik.ru/
SHAHIH https://videouroki.net/
http://school-collection.edu.ru/
42 KP Ne2 o teme «Baxueiimnue
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HEMCTAJJIbI U UX COCOAUHCHU

OO61mas xapakTepucTHKa
XUMUYECKHUX AJIEMEHTOB —
MeTallIoB. MeTtajmnueckast CBsi3b

bub6nmmoreka [IOK

43
1 METaJTAYecKas https://m.edso0.ru/00ae103e
KpUCTAJUIMYECKas PEIIETKA.
dusznueckue cBOMCTBA METAIIOB
XUMHUYECKHE CBOUCTBA
44 METAJLIOB. DJIEKTPOXUMUYECKUH bubnnorexa [IOK
) vp https://m.eds00.ru/00ae1156
PAI HATIPSHKSHUH METaJIOB
O61mue crnocoObl OTyYeHUs
MetaiuioB. CIutasel. Beraucienus
45 10 YPaBHECHUSIM XUMHYECKUX bubnnorexa [JOK
yp N https://m.edsoo.ru/00ael1156
peakIui, eciiv OANH U3
PEareHTOB COJCPIKUT MPUMECH
46 TTonsiTHE 0 KOPPO3UU METAIIOB bubmorexa LHOK
pp https://m.edso0.ru/00ae1278
bubmmoteka IIOK
47 eJro € MeTall
Ilenounpie MeTa bl https://m.edso0.ru/00ael14b?2
48 OKcuabl U THAPOKCUIBI HATPUS U bubnmnorexa [JOK
KaJis https://m.edso0.ru/00ael14b?2
49 [IlenouHo3eMenbHBIE METAILIBI — bubnuoreka [{OK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ael15e8
50 Baxnueiimme coeiuHeHNS but6mmorekxa [IOK
KaIbIIU https://m.edsoo.ru/00ael5e8
51 JKEcTKOCTh BOJBI U CIOCOORI €€ bubnunorexa LIOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
52 [1P Ne6 "YcTpaHeHMe KECTKOCTH
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BOJBI"

N bu6nmoreka [IOK
>3 Asmomuinit https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [JOK
54
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bub6nmoreka [IOK
> Keneso https://m.edsoo.ru/00ae1d86
56 OKcubl, THAPOKCHUIBI U COTTU bubnmnoreka HOK
xenesa (1) u xemnesa (1) https://m.edsoo.ru/00ae35e6
57 [Tpou3BOCTBO UyryHa U CTalU bubmmorexa [JOK
https://m.edso0.ru/00ae1d86
ITIP Ne7. Pemenne
58 AKCTIICPUMEHTAIBHBIX 3a7a4 110 bubnuoreka [IOK
Teme «BaxkHeiiliie MeTallIbl U https://m.edsoo0.ru/00ae3de8
HX COCTUHCHHMS»
Borurcnenus o ypaBHeHUAM
59 XUMUYECKHUX PEAKLUH, ECIIH bubmmnoreka HOK
OJIMH U3 PEarcHTOB J1aH B https://m.edsoo.ru/00ae1750
U30BITKE UITU COJAEPIKUT MPUMECH
60 Briancnenns MmaccoBoil 1oiau bubmmoteka IIOK
BBIXO/JIa IIPOJIYKTa PEAKLIUU https://m.eds00.ru/00ae1750
https://onlinetestpad.com/ru
O06o0meHre U cucTeMaTH3aIus https://resh.edu.rL_J/
61 N https://rosuchebnik.ru/
SHaHHH https://videouroki.net/
http://school-collection.edu.ru/
62 KP Ne3 no teme «Baxkneimmue
METaJUTbl ¥ UX COSTUHEHUS
63 BemecTBa 1 Marepuaisl B bubmmoreka [JOK
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HOBCEIHEBHOMN KU3HU YEIOBEKA

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

Xumudgeckoe 3arpsA3HCHHUC

64 OKpy>Karoleu cpezsl. Poib 1 bubnmnoreka HOK
XUMUH B pELICHUU https://m.edsoo.ru/00ae4270
HKOJIOTHYECKUX MPOoOIIeM
65 KP Ne4 I/ETOFOBaﬂ KP 3a xypc 1
OCHOBHOI1 IIKOJIbI
66 PesepBHblit ypok. O60011eHNE U 1 bubmmoreka [JOK
cUCTEMaTH3allus 3HaHUH https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
cucTeMaru3anus 3HaHUM https://m.edso0.ru/00ad9ch2
68 PesepBusiit ypok. O60011eHNE U 1
CUCTEeMAaTH3alHsl 3HAaHHHA
OBIIEE KOJIMYECTBO YACOB I10 68

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

» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe o011eCcTBO

«3marensctBO «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
https://rosuchebnik.ru/

https://infourok.ru/

https://onlinetestpad.com/

https://1sept.ru/

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.youtube.com/

https://onlinetestpad.com/ru

https://resh.edu.ru/

https://rosuchebnik.ru/

https://videouroki.net/

http://school-collection.edu.ru/

http://zadachi-po-khimii.ru/obshaya-himiya/

https://videouroki.net/

https://m.edsoo.ru






