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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepabHON paboyeil mIporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIe€OHOTO MpeaMeTa « XuMUsDY
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1o xuMuM Ma€T MPEACTaBICHUE O LENAX, OOIed cTpaTeruu
OoOy4eHMs, BOCIHMTAHHS U PAa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTrO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTePUCTUKU COJICp/KAHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuMXxCsi, OMNpPEAeNSseT BO3MOXXHOCTA TMpeaMera s
peanu3anuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0O0pa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATENbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOT0 CO/IepKaHUSI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TJI00aTbHbIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICIOBATEIBCKUX YMEHUW, HEOOXOIWMBIX KaKk B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHAILHOM JESITENbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€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)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSTUN
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€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHLHUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuonnueckoro 3akona . . MenaeneeBa 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 (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABISAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
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,
«buosnorus. 5—7 xkimacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHCTEMBl XUMHUYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM I[IO3HAHUS MpPH M3yUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUU IMO3HABATEIBLHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA CHUCTEMaTHYECKOE MPHOOIICHHE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUSA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpY’KaIOIIIer0o MHpa, WCIOJB3YSl 3HAHWS W OIBIT, TMOJyYEHHBIC MPH HU3YYCHHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOTHOM Cpeabl;

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

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHWMHW Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HEJIelN0), B 9 ki1acce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepronnueckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOCHHUEM HX ATOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBA3U. THUMNBI KPUCTALTAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJ1a XUMHUUYECKOU CBS3U.

Knaccudukaiys 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3jIMYHbIM KJacCaM HEOPTaHUYECKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccuduxaiys XuMUYECKUX PeaKIuid MO Pa3IMuHbIM MpU3HaAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTETEHENW OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuMudeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTre 0 XuMuueckom paBHoBecun. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

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

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

Teopus MEKTPOTUTUUECKON TUCCOIUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
Katnonsl, anHnoHbl. MexaHu3m auccOoLMalli BELIECTB C Pa3JIMYHBIMU BUIAMHU
xuMudeckoi cBsizu. CteneHs aucconuanuu. CHIbHBIE U C1a0bIe JIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkIuii MOHHOTO OOMeHa,
IOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W CcoJiel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nuccormannu. KauectseHHble peakunu Ha MOHBL. [[oHSATHE O THIpOIN3E CONei.

Xumuueckuii IKCnepumenm:

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



OT BO3ACHCTBUS pPAa3IMUHBIX (AKTOPOB, HCCICAOBAHUE BJICKTPOMPOBOAHOCTH
pacTBOpPOB BEWIECTB, IMpOLECcCa AWCCOLMALMU KHUCIOT, IIEJIOYEed U  COJIeU
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIECHUE Ta3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAIbHBIX 3a]1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mrast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoJIelicTBUE C MeETaljlaMH, HEMEeTallaMH, ULIeJo4aMu). XJIOPOBOJIOPOI.
ConsHass KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJyYEHHE, NMpUMEHeHue. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHMe XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

Oo6mas xapaktepuctuka snemMeHToB VIA-rpynmbei. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PuU3nYecKkue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucinoThl. Coau CEpHOW KHUCIIOThI, KAUECTBEHHAs PEaKLMs Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MPUPOJie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUS. A30T, paclpOCTpaHEHHE B MPUPOJIE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue U XMMHUYECKUE CBOMCTBA, NoJyyeHne 1 npuMeHnenue. Com aMMOHMUS,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOMiCcTBa (00OmMEe Kak TMpEeJCTaBUTENS Kilacca KHUCIOT U CHenu(puiecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KauyeCTBE MHMHEPAJIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HEHUE OKPYKAIOIIeH cpeibl COeAMHEHUIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,



amnotpornuele Monupukammu docdopa, GuzNUECKUEe U XUMUYECKHUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKUE U XUMUIECKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPSHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
Monu(duUKaKMKu, pacIpoCcTpaHEHWEe B TpUpoJe, (PHUIUUYECKHE U XUMHUYECKUE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noilydyeHue W mnpuMeHeHne. 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, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
pomM B OKM3HM 4eloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMmeHenune. CoenuHeHUs KpeMHus B mnpupozge. OOmue mnpencTtaBieHus o0
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATB, X UCIOJIb30BAaHUE B
OBITY, B MPOMBINIICHHOCTH. BaxxHeWmme CTpOUTeNbHbIE MaTepHallbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30MacHOTO MCIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karome (QU3NIECKUe M XUMHUYECKHE CBOWMCTBA
rajJloreéHOB M MX COEIMHEHUH (BO3MOXKHO MCIIONIb30BaHUE BHAEOMATEPUATIOB),
O3HaKOMJIEHHE C oOpa3lamu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOIEHHE TIpoliecca OOyTIMBaHUs caxapa IMoj JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4Y€HHE XHMHMYECKHX CBOMCTB
pa30aBIEHHOI CEpHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
MOH W HaOIIoJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCAUHEHHH (BO3MOXKHO MCIOJb30BaHUE



BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOoOpeHUH, MoTydeHue,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-moH u m3ydeHne NMpu3HAKOB
UX IPOTEKaHHUsI, B3AMMO/ICMICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(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 YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAaT-HOHBl W M3YYCHHE I[PU3HAKOB MX INPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XMMHUUECKUE CBOMCTBA (Ha mpumMepe HaTpusi U Kanus). OKCUIbl U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COCJIMHEHUMH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHMM W KaJbLUHM: TIOJIOXKEHUE B
[Tepnoanueckou cucreme xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nUeCKUe 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelue coequHEHHS KalblUs (OKCHI, THIPOKCHI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMUHUINA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aTOMa, HAXOXICHUE B mnpupoge. dusznueckne 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 xene3a. Okcuibl, ruipokcuibl U conu xenesa (I1) u sxxenesa
(I, ux cocraB, CBOMCTBA U MOJyYEHHE.



Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIJIaBOB, WX (UINYECKUMHU
CBOMCTBaMH, M3yYEHHE  PE3YyJbTaTOB KOPPO3UHM  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEe3a B KHCIOPOJIE
(BO3BMOKHO  HCHOJIb30BAHWE  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), meau (11), HaOmOACHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHHMS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBAaHNE 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 BEILIECTB U XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarouleh cpenbl (MpeaenbHas IOomycThUMas
KOHIIEHTpalus BemecTs, nainee — [1/1K). Ponb xuMuu B pemieHnn 3KOJIOrMYECKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasiioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK Y MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMU JIJISI OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, KJaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENo, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorust: ¢orocuHTe3, npixanue, Ouocdepa, IKOCHCTEMa, MUHEPAIHHBIC
yIOOpEHUs, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, TUTATCIbHBIC BEIICCTBA.

['eorpadus: armocepa, rtuapochepa, MuHEpanbl, TOPHBIC TOPOJIHI,
TI0JIC3HBIC KCKOIIAEMBbIE, TOTLTUBO, BOJTHBIC 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 TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITA ACATEIBHOCTA Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(poOpManuen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOIBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()DOPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKHM Ha 3J0pOBBbIM 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, 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 TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ yUETOM JIMYHOCTHBIX
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 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, & TAKKE B CUTYaIIHIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHUS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
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 JAPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JIi (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpON aKTUBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U aHAJIW3MpOBaThb B IIpoliecce YYEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WJId) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAIIM3UPOBATh KOHTEKCTHI, IPEUIAraeMble B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHS M CIIOCOOBI



JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 9 kjacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKUX TMOHSATUNA: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, AaHHWOH, NIPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJlb, MOJISIpPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAs UCCOLMALNS, PEAKIMU HOHHOTO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHEe, OOpaTUMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METajuInYecKasi), KpHUCTAJUIMYECKass pemETKa, KOppo3us METALJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peakiuu, MpeaeSbHO JOMyCcThUMas
koHueHTpanus [IJIK Bemectna;

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 PEAKLUN;

e OIpPEIENATh BAJEHTHOCTD U CTENEHb OKUCICHUSI XUMUUYECKUX IJIIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBs3U (KOBaJ€HTHAs, WOHHAS, MeETaJUIMYeCKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBaTh W XapaKTepHU30BaTh
Tabnmuunyio (opmy [lepruoamueckoil cUCTEMbl XUMHUYECKHX DJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas moarpymnma (A-Tpynma)y U «mobodHas
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHKAMH  CTPOCHHMSI  aTOMOB  XUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsia sAapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B



npenesiax MajbIX IEPUOJIOB U TNIABHBIX MOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME W CHCIUPUICCKHE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINN;

COCTABJISITh  YPaBHEHUSA AJEKTPOJUTHUYECKON JIHUCCOLMALUMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINM HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABJICHHMSI SJIEKTPOHHOT0O OajlaHCa ATUX PEaKIIMIA;
IIPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPALICHUNA B Pa3IUUYHBIX
YCJIOBUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJIAPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOr0 »3JIEeMEHTa 10 (dopmyse
COEJIMHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

cCOONIOJaTh  MpaBUja  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TNpaBujia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 10 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYEHUI0O U COOMpaHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAKa U YTIICKUCIIOTO Ta3a);

NPOBOJIUTH  PEAKIMM, TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uonua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTUOHBbl aMMOHHSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE OINEPAllMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIeHHe, CHUCTEMAaTU3alUI0, BBISBICHUE
MPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — i1 U3YyYEHUS CBOWMCTB BEIECTB U
XUMUYECKUX pEaKUWid, €CTECTBEHHO-HAy4YHbIE€ METOJbl TO3HAHUSI —
HAOI0/IeHNE, M3MEpPEHHe, MOJETUPOBAHUE, IKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 3 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 6 1 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 1 bubmorexa [TOK
' . PYHIEL PO https://m.edsoo.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 cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
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(POBHIE
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTeJbHbIC PeCypPChl
padoThI padoThI
[Iepnonrueckuit 3aKoH.

1 IIepnoanueckas cucrema 1 bubnuoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menpeneena

5 Buasl xuMuueckoii CBA3U U TUIBI 1 bu6nmorexa LIOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Knaccudukamus u

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

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

4 OKHCIUTEIIBHO- 1 bubnunoreka LIOK

BOCCTaHOBUTEJIbHBIC 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 [TonsTHe o 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 peakuuu. [lonsTre 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 [IOK
https://m.edsoo.ru/00adcd68
JIUCCOITUAITAN
bubnunoreka LIOK
11 OctoHie nozoxkenus TH/1 https://m.edsoo.ru/00adcd68
12 Jluccoumanyst KUCJoT, IMIeJI0UeH, bubnunoreka LIOK
coJeit https://m.edsoo.ru/00add5d8
CuIIbHBIC U Cl1a0bIe By OK
13 anekTpouThl. CTeneHb nommorexa L
ccotia https://m.edsoo.ru/00adcd68
paasL MUalnunu
14 HoHHbIE ypaBHEHHS peakui bubmmorexa [IOK
https://m.edsoo.ru/00add448
. bubmuoreka [IOK
1 II
> OFTHE O THApOTHse corent https://m.edsoo.ru/00add9d4
ITP Ne2 «Pemenue
SKCIICPUMCHTAJIBHBIX 3aJ1a4>» IO B 6 OK
16 teme "CBOMCTBA KUCIIOT, nosmorexa I
. . https://m.edsoo.ru/00addbfa
OCHOBaHUH U CoJiel KaK
IIEKTPOJIUTOB"
KP Nel mo teme
17 «INEKTPOIUTHYECKAS

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 [JOK
’ ’ https://m.edsoo.ru/00ade104
MOJTyYeHHUE, MPUMECHEHUE
ITP Ne3 o teme «Ilomyuenue
20 COJITHOM KHUCJIOTBI, U3 yquI/Ie eé bubmorexa HOK
y > YA https://m.edso0.ru/00ade348
CBOMCTBY
Borurcnenus o ypaBHEHUSIM
21 XUMHUUYECKHUX PEAKLM, eclin Bbu6moteka [JOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
M30BITKE
99 OO0m1as xapakTepuCcTUKa bubnnorexa [JOK
anemeHTOB VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTtponHsie MoIU(UKAIIH
93 cepbl. HaxoxieHue cepsl u eé bubnmnorexa [JOK
COEIMHEHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
CepoBo10po/1, CTPOEHHUE,
24 (bnznqecml;e U XI/III:/II/I‘IGCKI/IG bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepbl. CepHas KUCIIOTA,
25 (1)1/1314%01(1/12 u xm\fnqecxne bubnmorera LHOK
. https://m.edso0.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/Ia IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO0was xapakTepuCcTHKa
aneMeHToB VA-rpynnsl. A30T,

28 acTpOCTpaHEHHE B IPUPOC bubmmorexa LIOK
bactipoctp PHPOAS, 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 «Ilomydyenue
30 aMMHaKa, U3y4eHUe ero bubmmorexa LIOK
. i https://m.eds00.ru/00adf180
CBOWCTB»
A3oTHas KHCIO0Ta, €€
31 bu3nueckre 1 XUMHUYECKHE bubmorexa LOK
. 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 dpochopa (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, pacupocTpaHEeHHUE B
35 npu I()) f:[ ng/III)IeCKII)/Ie u bubmorexa LHOK
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 Jekuciioro raza. Kauecrsenuasa Bubmiorexa IOK
T ' " https://m.edso00.ru/00ae027e
peakuus Ha KapOOHaT-UOH
[TepBoHaUYaNILHBIC TIOHATHUS 00
39 OpTaHNYECKUX BEIIECTBAX KakK O bubmorexa HOK
p ™ https://m.edsoo.ru/00ae054e
COCJIMHEHUSIX yriiepoja
40 Kpemuuii u ero coequHeHus bubmorexa HOK
P o https://m.edsoo.ru/00ae080a
https://onlinetestpad.com/ru
O000IIIeHNE U CUCTEMATU3AIHS hittps://resh.edu.ru/
41 N https://rosuchebnik.ru/
SHAHIH https://videouroki.net/
http://school-collection.edu.ru/
42 KP Ne2 o teme «Baxkueiimnue
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HEMCTAJJIbI U UX COCAUHCHU S

OO61mas xapakTepucTHKa
XUMUYECKHUX AJIEMEHTOB —
MeTaJlI0B. MeTamnueckast CBsi3b

bub6nmmoreka [IOK

43
1 METaJTAYeCcKas https://m.edso0.ru/00ae103e
KpUCTAJUIMYECKas PEIIETKA.
dusznueckue cBOMCTBA METAIIOB
XUMHYECKHE CBOUCTBA
44 METAJLIOB. DJIEKTPOXUMUYECKUN bubnnorexa [IOK
’ vp https://m.eds00.ru/00ae1156
PAI HATIPSHKSHUH METaJIOB
O61mue crnocoObl OTyYeHUs
MetaiuioB. Crutasel. 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 eJIo € MeTal
Ilenounpie MeTab! https://m.edso00.ru/00ael14b?2
48 OKcubl U THAPOKCUJIBI HATPUS U bubnmnorexa [JOK
KaJis https://m.edso0.ru/00ael14b?2
49 [IlenouyHo3eMenbHBIE 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.edsoo.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 OKcuapl, THAPOKCUBI U COJIU bubnnorexa [JOK
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 «BajkHeiiline 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 WU COJAEPIKUT MPUMECH
60 Briancnenns MmaccoBoil 1oiau bubmmoteka IIOK
BBIXO/JIa IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00ae1750
https://onlinetestpad.com/ru
O06o0mIeHre 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
METaJIJIbI M UX COCMHEHU S
63 BemectBa u matepuansi B bubnuotexa [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. O6o01IeHNE U 1 bu6mmoteka [JOK
cUCTeEMaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
CUCTEMATHU3aLMs 3HAHUU https://m.edso0.ru/00ad9ch2
68 PesepBusiit ypok. O60011eHNE U 1
CUCTEeMAaTH3alMsl 3HAaHHHA
OBUIEE KOJIMYECTBO YACOB I1O0 68

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

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

«3marensctBO «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JIJISA 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






