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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboueil MHpPOTrpamMMbI
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIUMXCS CpPEACTBAMU y4eOHOTO
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 COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa30BaTeNIbHOM
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.

3HaHWEe XWMHH CIY)KUT OCHOBOW [l (OPMHPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npo0eM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYarOLUXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMHH.

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 IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBITIOJHSAS (PYHKIMH OOBACHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUM XUMHUHM NPOUCXOAUT (POpMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWH 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
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHEe HHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSTEIbHON MMO3HABATEIBHON JESATEIbHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaOIIIer0o MHUpa, MCIOJB3Ysl 3HAHWS U OIBIT, MOJYYCHHbIE MPH H3yYEeHUHU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIECHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uUis U HAmpaBIEHHOCTH NajbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 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 CBS3U. THIBI KPUCTALIAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJ1a XUMHUUYECKOU CBS3U.

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

Knaccuduxanys XuMUYECKUX PEaKIUuid MO Pa3IMuHbIM MpU3HaKaM (10 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkTy, Mo
U3MEHEHUIO CTETNEeHEH OKHUCIEHUS XMMHUYECKUX AJIEMEHTOB, 0 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 CcKOpOCTH XUMHUYEeCKOW peakuuu. [loHsiTHE 00 0OOpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [IoHsITHE 0 TOMOTE€HHBIX U TeTEePOreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUd C  HCHOJIB30BAaHUEM  METOJIa
AJIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOIUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
Katnonsl, anHnoHbl. MexaHu3m auccOoLMalli BELIECTB C Pa3JIMYHBIMU BUIAMHU
XuMudeckoi cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
MOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOWCTBA 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 HEMETaoB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJmopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW PEaKIuu



OT BO3ACHCTBUS pPAa3IMUHBIX (AKTOPOB, HCCIEAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMM KHUCIOT, LIEIOYEeHd U CoJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIMbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakluH pa3yIoKEHUs, COCIMHEHNs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHne u (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTayIaMH, HeMeTaJylaMH, IIejouaMu). XJIOpPOBOJOPO/I.
ConsHast KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHU3M YeJOBeKa. BaxHeumme XJIopuabl U UX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KU CIOPOa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeICTaBUTENs Kilacca KHUCIOT M crneuuduueckue). XUMHUUYECKHE pPEaKIHH,
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 OKPYKAIOIIEW Cpeabl COCIWHEHUSIMHU CEpbl (KUCIOTHBIE TOXIIH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue u xuMudeckue cBoictea. KpyroBopor a3ora B nmpupone. AMMHUax, ero
duznyecKkue 1 XMMHUYECKHUE CBOMCTBA, oyyeHue U npuMenenue. Conn aMMOHMS,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THAsl KHUCIOTa, €€ ToJiydeHHe, (PU3HUYEeCKUE U XMUMHYECKHe
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, IMOYBBI U BOAOEMOB). 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
dbu3nueckue M XUMUYECKHE CBOWCTBA, JEHCTBUE Ha JKUBbIE 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,
noilydyeHue W mnpuMmeHeHwe. KadecTBeHHas 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, TJINLEPHH, YKCyCHas KUCIO0TA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BAXKHBIX BEIECTBAX: KHUpax, OeNKax, yrieBojax — U ux
poIM B OKM3HM 4eloBeKa. MarepuaabHOE€ €AMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus o0
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATB, X UCIOJIb30BAaHUE B
OBITY, B MPOMBIIICHHOCTH. BaxkHeilmme CTpouTeNbHbIE MaTepualbl: KepamuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaXaromme (PU3NUecKrne M XUMHYECKHE CBONCTBA
TaJIOTEHOB M WX COCIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HaKOMJIEHHE C oO0pas3lamMu XJOPUAOB (TaJOT€HUOB), O3HAKOMIJIEHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpollecca OOyTJIMBaHUS caxapa Mo JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4Y€HHE XHMHMYECKHX CBOMCTB
pa30aBIEHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON Peakui Ha Cyibdat-
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, pacno3HaBaHWE€ M U3YYEHUE CBOMCTB aMMHUaKa, IPOBEICHUE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-moH u m3ydeHne NMpu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMUECKNX PEmIETOK anmasa, Tpadwura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO rasa, MPOBEICHUE KaueCTBEHHBIX pPEaklMii Ha KapOOHAT 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 DJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHUH MeTauioB. OU3WYecKue U XUMUYECKHUE CBOMCTBa MeTaiioB. Ooiue
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 meTampl: nonokeHue B llepuognyeckon cucteMe XMMHUYECKUX
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.

[Ilenouyno3eMenpHbIE METAUIBI MarHMd W KaJbLWW: TIOJIOKEHUE B
[Tepnoanueckou cucreme xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJIEHUE B Npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelmme coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

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 [lepuognuecko cucremMme XMuMHYECKUX 3JEMEHTOB /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 IKCnepumeHm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIJIaBOB, WX (UINYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIe3a B KUCIOPOJIE
(BO3BMOKHO  KCHOJIb30BAHME  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), meau (11), HaOMIOACHKE U ONMKMCAHUE MPOILIECCOB OKPAIIMBAHHS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kalbliug (BO3MOXKHO UCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxueiue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarolleh cpenbl (MpejesbHas J0omycThUMas
KoHIIeHTpaIus BemecTs, aanee — [1JIK). Poxs xumun B penieHnn 3KoI0ruueckux
npooiem.

Xumuueckuii IKCnepumMeHm:

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

Mesrcnpeomemnbnie ceasu

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M NMpPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, KiaccuduKaius, TI[epUOJUIYHOCTh, HaOJIO/ICHHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PaIUOAKTUBHOCTh, MOJIEKYJa, DJICKTPUYECKUIN 3apsij, MPOBOJIHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTO’JIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/b1, COJIHIIE.



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

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
TI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHUs JOCTHUTalOTCSd B XOJ€ OOyYeHHs XMMUU B €IUHCTBE Y4YEOHOH H
BOCIIUTATEIbHOU JEATEIBHOCTA B COOTBETCTBUH C TPAJULMOHHBIMA POCCUHCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPHUHSATBIMU B
oOlIeCTBE MpaBUJIaMU W HOPMAaMHU IMOBEJIEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYaIOIIHUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaroIIMXCA
PYKOBOJICTBOBATbCS CUCTEMOW IMO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOTr0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
YW Hay4YHOMY HAcCJIeIHI0, MOHMMAHMS 3HAYEHUsS XUMUYECKONM HAyKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CMOCOOHOCTH BIIAJIETh JOCTOBEPHOU HWH(pOpMAaIMeil o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U 0OILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

IPEACTABICHUS] O COLMAIBHBIX HOpPMax M IIpaBUJaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUHU YYEeOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUHN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YEeOHOM NEeATEIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJECHUE W TMOCTYNKM CBOUX TOBApUILEH C TO3HUIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;

3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL:

MHUPOBO33PEHUYECKUE MPEICTABIECHUS O BELIECTBE M XMMUYECKOM pEaKIiuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO pPa3BUTUSI HAYKHM WU COCTAaBIIAIOIINE
OCHOBY Il IOHMMAHHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA, NPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTHsI INPUPOIBI, B3aMMOCBS3AX 4YEJIOBEKa C
MIPUPOIHOM CPEJIOH, O POJIM XUMHUHU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



MO3HABATENbHBIE MOTHUBBI, HAIIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJUMBIE il OOBSACHEHUS HAOJI0Ia€MbIX MPOIECCOB W SIBICHUI,
MO3HABATENIbHON, WH()DOPMAIMOHHOW W YUTATEIBCKON KYJIBTYpHl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO ¥ TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, MPOEKTHOM U  HMCCIE0BATEIbCKON
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) opmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KWU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEICTBUNA W
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COONIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBIOOP
WHJUBUAYAJTLHOU TPAECKTOPUHU MPOJIOHKEHUs 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HCTOUYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUSI, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o6Opasza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3NYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIIOJICHUS
npaBuUJ1 0€30MMacHOTO MOBEICHUSI P padOTe C BEIIECTBAMMU, a TAKKE B CUTYaIIUX,
YTPOXKAIOIINX 370POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pEILICHUS 33/1a4, CBSI3aHHBIX C OKPYKAIOLIECH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDHI



B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACIAIOT 3HAYUMBbIE IS
dbopMUpOBaHHUS MHPOBO33PEHUSA OOIIEHAYyYHbIE TMOHATHS (3aKOH, TEOpus,
NPUHLIUII, TUTIOTE3a, PaKT, cucTeMa, MpoIlecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX IpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEeAMETOB (OPMUPOBATH MPEACTABICHUE O IEJIOCTHON
HAay4YHOM KapTHUHE MHPA, U YHUBEpCAJIbHbIE y4eOHbIE EWCTBHS (ITIO3HABATENIbHBIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIC), KOTOpbIE OOECIeUuBalOT (POPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbBHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMH
NESATEIbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble jioruvyeckue geiicTBus:

YMEHUSL HCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUSI MPU OCBOEHUU
3HAHUU: PacCKpbIBaTh CMBICI XUMHUYECKHX IMOHATHH (BBLACNATH UX XapaKTEpPHbIE
IPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMH MOHATHUSMH), HUCIOJIb30BATH
NOHATHUS 111 OOBSICHEHUS OTJEIbHBIX (PAKTOB U ABJICHHI, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKALMH XUMHYECKUX BEIIECTB M XHMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh IMPUUYMHHO-CIIECACTBEHHBIE CBA3M MEXAY OOBEKTAMU H3yUEHUS,
CTPOUTDH JIOTUYECKUE PacCyXIeHUs (MHIYKTHUBHbBIC, JEIYKTUBHBIE, 10 aHAJIOTHH),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecC€ TNO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJEIIbHBIE MPEACTaBICHUS —
XUMHUYECKUH 3HAaK (CHMBOJI 3JIEMEHTAa), XUMHUYecKas QopMmyja M ypaBHEHUE
XUMHUYECKON peaklMM — NPU PelIeHuH y4yeOHO-TI03HaBaTeNIbHBIX 33Ja4, ¢ yYETOM
TUX MOJEIBHBIX MPEJCTABICHUN BBISBISTH U XapaKT€PU30BaTh CYLIECTBEHHbIE
MPU3HAKU U3Y4YaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaKLUi,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CIECICTBEHHbIE CBSI3U U
IPOTUBOPEYMS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSAX.

Ba3oBrbIe ucciaeaoBarejbCcKHe AeHCTBUA.

YMEHUE HCIOIb30BaTh MOCTABJIEHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
NMO3HAHUSA, a TaKXKe€ B KayecTBE OCHOBBI i (POPMUPOBAHUS THUIOTE3BI IO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHre OmbiTa IO IUIAHUPOBAHUIO, OPTraHU3aldd M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, GOPMYIUPOBaTh 0000ILIECHUS U
BBIBOJIbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIECIOBAHUS, COCTABIATh OTUET
O MIPOJIEIaHHOM pabdoTe.

Pabora ¢ nundopmanmeii:



yMEHHE BbIOMpaTh, AHAIU3UPOBATH W HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONyJIApHAs JUTEpaTypa XUMHUYECKOIO COJEpXkaHUS, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLEHUBATh IMPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl U 3aMpOChl MPU MOHUCKE U OTOOpE
UHGOpPMAIMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIs BBITOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, TIPUOOPETEHUE OIBITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOI aKTUBHOT'O MCIIOJIB30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATEILHO BBIOMPATh ONTUMANIBbHYIO (DOpMY IIpeACTaBICHUS HHPOpPMALUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337aud  HECJIOKHBIMU CXEMaMH, JuarpamMmamu,
apyrumu hopmMamu rpaduku 1 UX KOMOMHAIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBAaTh B Ipouecce Yy4yeOHOH u
MCCJIEIOBATENBCKONW JEATEIbHOCTH MH(MOPMALMIO O BIMSHUU IPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHUSI 3aJilaBaTh BOMPOCHI (B XoJe Juanora W (Wiu) OUCKYCCHM) TIO
CyLIECTBY  OOCyXJaemMol  TeMbl, (POPMYJIHpPOBATH CBOM  MPEIJIOKECHHS
OTHOCHUTEJIBHO BBITTOJHEHMSI MPEJI0KEHHOM 3a1auH;

YMEHUS  NPEICTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  ITO3HABATEJIBHOM
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh NPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCHEpUMEHTa (J1ab0paTOpHOTo OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JICUCTBHM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENENATh LEIN JACSITEIBHOCTH, IUIAHUPOBAThH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosnee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJISATh WJIH KOPPEKTHUPOBATH
IIPEUIOKEHHBIM AJITOPUTM JEUCTBUM IPHU BBINOJHEHWM 33aJaHUM C Y4YETOM
MOJTyYEHHUSI HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,



OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3ASBICHHOM LEIU, YMECHUE
WCIOJIB30BaTh U AHATU3UPOBATH KOHTEKCTHI, ITPEIJIAracMbl€ B YCIOBUH 3aJaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denaepaibHOM paboyeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIC OOY4YarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
neucTBul, cnenuduueckue g OpeAMETHOM o0nacth  «XUMHUS», BUIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsX.

K xonIy oOydenus B 9 kiacce npeIMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUaIOIIUXCSl YMEHUM:

e PpAacKpbIBaThb CMBICJ OCHOBHBIX XHMHUYECKUX IIOHITHUH: XUMUYECKUN
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEWIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCIICHUSI, XUMUYECKasi peakiys, XUMUYEeCKasi CBsI3b, TEIIOBOU A dekT
peakiuy,  MOJib, MOJISIpPHBIM  00BEM,  PacTBOp,  DBJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAs HUCCOLMALNS, PEAKIMM HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTEIb, OKHCIEHHME W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJIMYECKAsl), KPUCTAINIMYECKAass pEHIETKa, KOpPpO3Usi METaJIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOM pEaKUHWH, NPEAEIbHO JOIyCTUMAas
koHueHtpanus [IJIK Bemectna;

e WUIIOCTPUPOBATH B3aWMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSITH 3TU TTOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJISI COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCMHECHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIACCY COEIUWHEHUN Mo ¢opmyrnam, BHJ XUMHUYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAUIMYECKasl) B HEOPraHUYECKHUX
COCIMHEHUSX, 3apsii MOHA M0 XUMHUYECKON (Qopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMmbIci [lepuonnueckoro 3akonHa JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUCHIBATH W XapaKTePU30BaTh
tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DSJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas



noarpynma (b-rpynma)», mambie u  OodbIIEEe NEPUOABI, COOTHOCUTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECCKON TadmuIEe, ¢
YUCJIIOBBIMA  XAapPaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (CcOCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesielieHie HUX 10 DJIEKTPOHHBIM  CJIOAM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MCHECHHM CBOWCTB JJIEMEHTOB M MX COCIWHCHUU B
npeaesiax MaJlbIX IMEPUOIOB U TJIABHBIX TOJATPYIIT C YIETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE Peakuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XHMHYECKUX DJICMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenudUuueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX UM CJOXHBIX BEIIECTB, MOJTBEpPXKAasi OIKUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHWW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTAaBJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON JUCCOIUAIIANA  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETHYECKOU CBS3M MEK/y BEIIECTBAMH PA3TMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEeHTa 1o ¢dopmyre
COEIIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

cOOJII01aTh rpaBuia MOJIL30BaHUS XUMHUYECKOHN 19%1(0)71 U
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe TNpaBujia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMpaHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKHUCIIOTO rasa);

MPOBOJUTh  PEaKIMH, IOATBEP)KIAIOIINE  KAYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OpoMu-,
uonua-, kapbonat-, ocdar-, cunmmkar-, cynbdar-, TUIPOKCHU-HUOHBI,
KaTHOHbI aMMOHUS WM HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX paCTBOPaX HEOPTAHUUYECKHUX BEILECTB;



IPUMEHSTH OCHOBHBIE OIEPAIIUH MBICTUTEIBHON NEATSIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEMAaTHU3aINi0, BBISIBICHHUC
PUYUHHO-CJICICTBEHHBIX CBSA3CH — JUIT W3YYCHHS CBOWCTB BEIICCTB H
XUMHUYCCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABI IIO3HAHUS —
HaAOJFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (pealbHBIA |
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgea 1. BemmecTBo 1 XUMH4YeCKHEe peaKkuu
[ToBTOpEeHUE U yriryOieHne 3HaHUuM bubmmoreka [JOK
1.1 5 1
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peaxiuii https://m.edso0.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCTUKa XUMHUUECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa LIOK
' PYTHEL. L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, pocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
b K
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 nommorexa LO

I(peMHI/Iﬁ N UX COCOAUHCHUA

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



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

Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obume caoiicTsa METAILIOR 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE
9 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
[lepuoauueckuii 3aK0OH.
[Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMH4YECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOICTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK
. https://m.edsoo.ru/00adb6b6

HEPBBIX TPEX MEPUOJIOB
Knaccudukanus u HoMeHKIaTypa 1 bu6mmorexa [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bubl XMMUYECKOU CBA3U U TUIIBI 1 bubnuoteka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjiacca»
Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

eakuuu. [loHaTHE O TOMOTE€HHBIX U 1 bubmorexa HOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH. 1 bubnmnoreka [JOK

@DakTOpBI, BIUSAIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYECKON PEAKLUU U ITOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 nccoruanmu. CuibHbIE U ci1a0ble Bubmaorexa ITOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni Bubmaorexa ITOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUI bubnmorexa LOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 bubnmorexa LHOK
ped o https://m.edsoo.ru/00add8b2
3JICKTPOJIUTUYECKON JUCCOIMAITIHI
14 ITonsiTHE 0 THAPOINU3E COJIEH bubmmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O06o01eHre 1 cucTeMaTu3aIus bubnuoteka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Konrtponsnas padora Ne2 o teme
17 «DNEKTPOITUTHYECKAS TUCCOIIUALIUS Eubmiorexa IIOK
P 8 HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
P P . bubnmuotexa [JOK
18 XUMHYECKUE CBOWCTBA HA MIPUMEpE

XJiopa

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
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XnopoBogopoa. ConsiHast KHCIIOTA,

bubmuoreka [JOK

19 XMMHYECKHE CBOMCTBA, MOJyUEeHHE,
i https://m.edsoo.ru/00ade104
MpUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «[Tony4yeHne CONTHON KUCTOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Brrancnenus no ypaBHEeHUSIM
21 XUMHUYECKUX PEAKIIUN, €CIIH OQUH U3 bubmorexa [IOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61as xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIINH CEPHI.
93 Haxosxxnenue cepbl U €€ coeIMHEHU I bu6mmorexa [IOK
B MpUpojie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnuoteka [JOK
du3HYecKre U XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 ¢uznyecKkue 1 XuMHUYECKHE CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XYUMUYECKUE pPeaKilui, JexKalinue B
OCHOBE IIPOMBIIIIEHHOTO CI0c00a
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaloIle cpeibl COETUHEHUSIMHU
cepol
97 Brrunciienue MaccoBoit 07U BBIXOJ1a bubmuorexa [JOK

IPOAYKTa PeaKkIuu

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade104
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OO01m1ast XxapaKTEpPUCTHKA 3JIEMEHTOB
VA-rpynrebl. A30T, paclipOCTpaHECHHE

bubmuoreka [JOK

28
B IIpupo/ie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBONCTBA
AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmorexa OK

O https://m.eds00.ru/00adf004
MpUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «[TonydyeHne aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
. - > 1Y https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas KucaoTa, e€ Gu3ndecKkue u bubnnoreka [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAobp ’ . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®ochop. Oxcun docdopa (V) u

33 (pocg)o pHa;I KI/ICJ'I((I))Ta (1)(1)1/1:1)31/1(1163:1(1/16 u bubmmorexa [OK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MONy4YCHHE
Ucnonb3oBanue ¢ocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YIA0OpEHUH. bubnuotexa [JOK
3arpsi3HEeHUE IPUPOAHON CPeIbl https://m.edsoo.ru/00adfc20
docharamu
Yruepon, pacpocTpaHEHHE B

35 npu ﬁjle gmlﬁleci&e Y XUMHUYECKHUE bubmorexa HOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
bubnmnoreka [JOK
36 Oxkcupl yriaepoaa, ux Gpusndeckue u 1

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



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

XWMHYECKHE CBOMCTBA.
DKoJorn4ecKue mpooOIeMBbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHas KucioTa u e€ coiu BuGmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"TTosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KadectBenHnas peakiys Ha kKapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNBbHBIE TOHATHS 00
39 OpPraHNYECKHX BEIIECTBAX KaK O bubmmoreka LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemuuii u ero coennnenus bubmmoreka LIOK
https://m.edso00.ru/00ae080a
ITpaktiueckas paborta Ne 5. Pemenne

41 AKCIIEPUMEHTAIIBHBIX 334a4 110 TEME bubnnoreka [JOK
«BaxHenmme HeMeTalulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTponsHnas padora Ne3 no teme
42 «BaxHenmme HeMeTalulbl U UX bubmorexa LIOK
https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO61mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJUIOB.

43 Mertamnndeckasi CBA3b U bubnmoreka [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIIOB

42 XUMHUYECKHe CBOMCTBA METAJLJIOB. bubmuorexa [JOK

DNEKTPOXUMHUYECKHUH psifl

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
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https://m.edsoo.ru/00ae0bf2
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https://m.edsoo.ru/00ae1156

HaIPSHKEHUN METaJIOB

OO0mue crnocoOb! MOTYYEHUS
MeTaimioB. CruiaBel. BerauciieHus mo

45 aBHEHUSIM XUMUYCCKUX PEaAKIUU bubmmorexa [IOK
P peaKti, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
pUMECH
46 TToHsiTHE O KOPPO3UU METAIIOB bubmorexa LHOK
pP https://m.eds00.ru/00ae1278
bu6mmorexa [IOK
47
Lenoureie metans! https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJms https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxkueiiime coefUHEHNUS Kb bubmmorexa [IOK
a H https://m.edsoo.ru/00ael15e8
51 O00011eHNE U CHCTEMATH3AIINS
3HAHUN
59 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHUs https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECTKOCTH BOIBI 1 METOIEI €8 bubmmorexa [IOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bubmuorexa [JOK
4 A i
> JTOMUHIH https://m.edsoo.ru/00aelc64
AmdoTepHble CBOMCTBA OKCHIA U bubnuoreka [IOK
55
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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Oxcuipl, TMAPOKCHUIBI U COJIU JKele3a

https://m.edsoo.ru/00ael1d86
bubmuoreka [JOK

> (1) u xeme3a (1) https://m.edso0.ru/00ae35e6
58 O060011eHNEe U CUCTEeMAaTU3aIH
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxuelmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS»
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o0011eHEe U cUCTeMaTU3aIHs
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «Baxueimme MeTaubl 1 UX
COETMHEHUS»
63 BemectBa u Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BeKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXKaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O60011eHNE U bub6nuorexa [IOK

cUcCTeMaTHu3anus 3HaHUU

https://m.edsoo.ru/00ae0d0a
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67 Peseprublit ypok. O6o0mIeHnE U 1 bubmumoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0mIeHnE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

9 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTara

1

11

1.2

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

ITo Teme: «BemiecTBoO 1 XUMUYECKas! pEaKLIUs»

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TOHSITHH: pacTBOD,
AIIEKTPOJIUTHI, HEIJICKTPOJIUTHI, AIIEKTPOIUTHYECKAS JAUCCOIHAIIHS,
peakiy MOHHOrO0 OOMEHa, KaTaju3aTop, XMMHYECKOE PaBHOBECHE,
oOpaTtumble u HeoOpaTuMble peaxiuu,
OKUCITUTEIbHOBOCCTAHOBUTEIIbHBIC peakiuu, OKHUCJITUTEb,
BOCCTAHOBUTENIb, OKHCIEHHE U BOCCTAaHOBIEHHE, AJUIOTPOIIHS,
am(doTepHOCTh, XUMHUYECKass  CBA3b  (KOBaJeHTHas, HOHHAas,
MeTallIn4ecKas), KpPUCTAJUTMUecKas peméTka, CIUIaBbl, CKOPOCTh

XAMHYECKON peaKkuu

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWUMHWYCCKUX MOHATHHA H

MMPUMCHSATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

14

COCTABJISITh yYPAaBHEHUS JJIEKTPOJUTUYECKOM JUCCOLMALMU KHCIIOT,
LICJI0YEH U COJIEH, IOJIHBIE M COKPALEHHBIC YPABHEHUs DPEaKLHUU

HOHHOTO OOMEHA

PacCKpeIBaTh CYHIHOCTHE OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKum‘/'I

MOoCpCACTBOM COCTABJICHUS 3JICKTPOHHOTO OanaHca STUX peaKI_lI/Iﬁ

1.5

MMpOBOAUTDH pacqéTm 10 YPaBHCHHUIO XUMHYSCKOMN pcakuuu

2.1

IIo temam: «HeMeTamnbpl M HMX COCAUHEHHUS» U «MeTamabl U HX

COCITMHEHM S

XapaKTepU30BaTh (OMUCHIBATh) 00IINE U CTIEU(UIECKIE XUMHIECKUE
CBOMCTBAa MPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEpPXkIasi ONHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX

XUMHUUYECKUX PEAKIIUI

2.2

COCTaBJISITh YPAaBHEHHUS PEAKIIMK, MOATBEPKIAIONINX CYIIIECTBOBAHUE




TeHETUYECKOM CBSI3U MCXKIY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTHU OT HUX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKUX HpeBpaH_[eHI/If/'I B PA3JIMYHBIX

YCIIOBUAX

2.4

ClIe/IOBaTh MpaBWJIaM  TI0JIb30BAHUS XHMHYECKOH TMOCYymol
1ab0paTOpPHEIM O00OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIIMSAMH IO BBIMOJHCHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHHUIO U CO6I/IpaHI/IIO

F33006pa3HHX BCIICCTB (aMMI/IaKa " YTJICKUCIIOIO ra3a)

2.5

IPOBOAMTh PEaKIMH, IOJATBEPXKIAIONINE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM ITYTEM XJIOPHI-,
Opomun, wuoaun, KkapOonat, (ocdar, cuiukar, cyinbdar,
THJIPOKCHIMOHBI, KATHOHBI aMMOHUS, WOHBI H3yYCHHBIX METAJLIOB,

MNPUCYTCTBYIOIIHEC B BOAHBIX pACTBOPAX HECOPIraHNYCCKUX BCIICCTB

3.1

ITo Teme: «XuMHS U OKpYXKaroas cpeaa»

pacKpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonsatuii: [IIK

BCIIECTBA; KOPPO3Ud METAJIJIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpaIlil MBICIUTENBHON JeSTENbHOCTH —
aHaJdu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEMaTU3aIHIo,
BBISIBJICHHE TPUYMHHO-CIEICTBEHHBIX CBSI3eH — Ui W3YYEHUS
CBOﬁCTB BCIIECCTB U XHUMHUYCCKHUX peaKHPIﬁ; CCTCCTBGHHOH&y‘IHBIG
METOJbI TIO3HAHWS — HaONIOJEHUEe, W3MEpEHUe, MOJICIHpPOBaHHE,

AKCIIEPUMEHT (peabHbI U MBICICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

BemectBo B XuMudeckas peaKkuusi. HOBTOpCHI/Ie

11

[Tepuonuueckuii 3akoH. [lepuoguueckas cuctema XuMu4eckux 3yemeHToB J[. M.
MenneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XMMHYECKUX DJIEMEHTOB TEPBbIX TPEX TMEPUOJIOB, Kalus, KaJblUd U HX
COCAMHECHHI B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepuomnueckoi

CUCTCMC U CTPOCHHUECM UX aTOMOB

1.2

13

CrpoeHne BelecTBa: BHABI XUMHYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pElETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJA XUMUYecKoll cBs3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYECKHX
BEUIECTB (MEXAYHApoAHasi U TpUBHaJIbHAs). XMMHUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIIIUXCS K  PAsJIMYHBIM  KjaccaM HEOPraHWYECKUX  COCIUHEHU,

IFCHETUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccuukanus XMMUYECKHX peakMi M0 pa3IUuHbIM MpU3HAKaM (TI0 YUCITy U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHMIO CTENeHeH OKHMCIEHHMS XMMHUYECKHX 3JIEMEHTOB, 10 OOpaTMMOCTH,
M0 y4YaCcTHUIO Karajmu3atopa). OK30- ¢ JHJAOTEPMUYECKUE  PEeaKIluH,

TCPMOXUMHNYCCKUC YPABHCHU. ITonsaTue o CKOpPOCTH XHUMHYECKON peaKkuuun

14

1.5

[TousiTue 00 O6paTI/IMBIX u HeO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. Ilonstue o
TOMOT'CHHBIX M I'€TCPOrCHHBLIX PCAKIUAX. IlonsiTHe 0 XUMHYECKOM PaBHOBCCHUU.
cDaI(TopBI, BJIMAIOINHUEC Ha CKOPOCTH XUMHYECKOU pCakiiun MW IMOJOXKCHUC

XUMHYECKOT'O paBHOBECHUA

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, BJIEKTPOHHBIN Oayranc
OKHCJIIUTENbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHHe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMH C UCIOJIb30BAHUEM METOJIa

QJICKTPOHHOT'O Oananca

1.6

Teopus >7IE€KTPOAUTHUECKON AUCCOLMALMHU. DIEKTPOJUTHI U HEIIEKTPOIUTHI.
Katnonsl, annoHsl. MexaHu3M JUCCOIMAIIMN BEUIECTB C PA3JIMYHBIMU BHJIAMU
XHMH‘-IGCKOﬁ CBJsI3H. CTGHGHB aucconualn. CI/I.HI:HI:IQ nu cna61>1e BHGKTpOHI/ITBI.
Peakiiun nonHOTO OOMEHA. YCIIOBUS MPOTEKAHMUS PEAKIIMH MOHHOTO OOMEHa,

IIOJIHBIE U COKpALEHHBIE HOHHBIE YpaBHEHMs peakuuid. CBONCTBA KHUCIOT,




1.7

OCHOBaHMH H COJIEM B CBETE€ TPEACTABICHHH 00 SJICKTPOJUTHYECKON

JUuccouranuu. KauecTtBeHHBIE PCaKMu Ha NOHBIL. Ilonstue o TUApOJIN3C coJjieit

XUMHUYECKUN DSKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMH KPUCTAJUIMUECKUX
pPEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
asiMasa), CJIO’KHBIX BELIECTB (XJIOpUIa HATpHsl); UCCIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOM peakluu OT BO3JACUCTBUS pPA3IMYHBIX (HAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  IIpolecca
JIUCCOLMAIMU  KHUCIIOT, wieoued M cojeil  (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB); IMPOBEACHHUE ONBITOB, WUIOCTPUPYIOLIUX MPU3HAKU
MPOTEKAaHUs PeaKInii HOHHOTO oOMeHa (00pa3oBaHUE OCa/IKa, BhIICTICHHUE Ira3a,
0o0pa3oBaHNE BOJBI); OIBITOB, HIUTIOCTPHPYIOUINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX peaklui (TOpeHHe, PEaKiuu Pa3JIoKEeHUs, COCIUHEHUS);
pacrno3HaBaHH€ HEOPTaHUYECKUX BEIIECTB C IOMOIIbIO KAaUeCTBEHHBIX peaKuil

Ha MOHBbI; PCIICHUC OKCIICPUMCHTAJIbHBIX 3aaa4

Hewmertannsl 1 ux coeIMHEHUS

2.1

OO6mass xapaktepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3nyeckrue CBOMCTBa MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMoielicTBUE C MeTalljlaMH, HEMeTajlaMH, Iiefodyamu). XJIOpOBOJIOPOA.
ConsiHas KMCIIOTa, XUMUYECKHUE CBOMCTBA, NOJIy4eHHUE, NpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M YeJIOBeKa. BaxkHelmme XJIOpUIbl U UX

Hax0’JIEHUE B IPUPOJIE

2.2

Obmas xapaktepuctuka 3yeMeHToB VIA-rpymnmnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTeNeHN okucieHus. CtpoeHue u pu3nyeckre cBOWCTBA
MPOCTBIX BEUIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAU(PUKAIUN
KHCIIOpo/ia U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢usznueckne M XUMHUYecKue cBoMCTBAa. OKCHUIBI cepbl KaK IpeCTaBUTEIH
KHUCJIOTHBIX OKCHJIOB. CepHas KUCIOTa, (U3NUYECKHEe M XMMHUYECKHE CBOMCTBA
(obmuMe kak mpeAcTaBUTENS Kjacca KUCIOT U crenududeckue). XuMHU4YeCKHe
peakimy, JeXalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucioTel. IIpumenenne. Conu cepHOM KHCIOTHI, Ka4€CTBEHHAs pEeaklMs Ha
cynbdar-uoH. HaxoxaeHnue cepel U €€ coeAMHEHUI B mpupoae. XUMHUYECKOe
3arpsA3HEHUE OKPY’KAIOLIeH Cpeibl COEIUHEHUSMHU Cepbl (KUCIOTHBIE 101U,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPeA0TBPAICHUS

2.3

OOmast xapaktepuctuka syeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS




2.4

aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIIEHUS. A30T, paclpocTpaHeHHE B IPUPOJE,
¢usnveckre U XUMU4YecKkue cBoiicTBa. Kpyrosopor a3ora B npupoae. AMMHAK,
ero (u3MUeckre M XMMUYECKUE CBOICTBa, moiydeHue u npumenenue. Conu
aMMOHUA, ux (1)I/I3I/I‘ICCKI/IC u XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUA. A30THasl KUCJIOTa, €€ MOJy4yeHue,
du3nueckue W XUMHUYECKHE CBOWMCTBa (0OIME KaK MPEICTaBUTENS Kiacca
KHCIIOT U crnenuduueckue). Mcnonp3oBaHue HUTPATOB U COJIeH aMMOHHUS B
KauecTBE MMHEPAIbHBIX yI0OpeHHil. XMMUYECKOE 3arps3HEHHE OKpYXKarollen
Cpelbl COSMHEHHUSIMH a30Ta (KUCIOTHBIE JOXKIU, 3arPSA3HEHNE BO3/1yXa, TTOYBBI

1 BOJIOEMOB)

®ocdop, ammorpornHsie MoguduKanuu (ocdopa, pu3NIeCKHe U XUMUIECKUE
cBoiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, ¢GU3NYECKUE U
XUMHYECKHE CBOMCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KadecTBe

MUHEPAIBHBIX YIOOPEHHIA

2.5

Obmas xapaktepuctuka syeMeHToB |VA-rpymnmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHBIE CTETNEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
Moau(UKaIMK, PacpoCTpaHEHHE B TMPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Axcopomusi. Kpyrosopot yriepoaa B npupone. OKcuabl yriepona,
X (U3NYECKHEe M XUMHUYECKHE CBOWCTBA, JIEHCTBHME Ha JKUBBIE OPTraHU3MBI,
MOJTy4eHUE U TIPUMEHEHHUE. DKOJIOTHYECKUE TIPOOIEMBI, CBA3aHHBIE C OKCHIIOM
yraepona(lV); rumoresa riao0anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIM
addexr. YrompHas kuciora U €€ cond, UX (UINYECKHE U XUMUUYECKUE
CBOICTBa, MonyyeHHe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIWUIIMHE, TIPOMBIIUICHHOCTH H

CEJILCKOM XO34HCTBE

2.6

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KAaK O COEIUHEHUSX
yriaepona (MeTaH, 3TaH, JTWIEH, alleTUJIEH, 3TaHOJ, IJIMLIEPUH, YKCYCHas
kucnora). Ix coctaB u xumuyeckoe ctpoeHue. I[lonstue o Ouoiormuecku
BaXHBIX BEIECTBAX: XHpaX, OeNKax, YrieBoJaXx — W HX pPOJHU B IKU3HU
yenoBeka. MaTepuaabHOE €IUHCTBO OPraHUYECKUX M HEOPraHMYECKUX

COeIUHEHUN

2.7

Kpemuuii, ero ¢usnueckue # XHMHUYECKHE CBOMCTBA, MOJIy4YCHHE U
npuMmenenue. CoenuHeHus: KpemMHHUs B mpupoze. OO6mue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BAHUE B

ObITY, METUIIMHE, POMBIIIIEHHOCTU. BajkHele cTpouTenbHble MaTepHabl:




2.8

KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpobGaembr OGe3omacHOTro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HCBHOﬁ KHU3HU

XUMHUYECKUN HSKCIEPUMEHT: H3ydeHHE 00pa3loB HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KAaYECTBEHHBIX pEaKIMi Ha XJIOpUI-
MOHbI M HaONIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTPAKAIOIINE
¢u3nyeckue U XMMUYECKHE CBOMCTBA I'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE BHJICOMATEPUANIOB); O3HAKOMJICHHE C OOpaslamMH XJOpPHUIOB
(raJloreHN1I0B); O3HAaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHHUSIMU
(BO3MOKHO HCIIOJIb30BAaHHWE BHUJCOMATEPUATIOB); HAOIOJIEHHE IIpoliecca
o0yIJIMBaHUs caxapa HoJ ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
U3Y4YEHHE XMMMUYECKUX CBOMICTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOM peakuuu Ha cynb(ar-uoH M HaOIOJCHHWE TIpu3HaKa eé
MPOTEKaHMS; O3HAKOMIIEHHE C (PU3NIECKUMHU CBOMCTBaMU a30Ta, pocdopa u nx
CoelMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMAaTepUalioB), 0Opa3LaMu
a30THBIX U GOCPOPHBIX yIOOpEHUH; TOIydeHHE, COOMpaHNe, paclio3HABAHUE H
U3yuyeHHE CBOMCTB aMMMaKa; IMPOBEACHUE KAUYeCTBEHHBIX pPEaKUUH Ha HOH
aMMoHHMSIT W (ocdar-MoOH W UIyYEHHE TIPU3HAKOB WX NPOTEKAHUS,
B3aMMOJIEHCTBHE KOHIIECHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJBIO (BO3MOXHO
WCTIOJh30BaHNE BHUICOMATEPUANIOB); HM3YYCHHE MOJENeH KPHUCTAILTHYECKIX
peméTok anmasza, Trpadura, (QyuIepeHa; O03HAKOMIIEHHE C  IPOIEcCOM
azicopOIMy PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM
IpOTHBOra3a; MOJIy4YeHHE, coOMpaHMe, PACIO3HABAHHWE U H3Y4YE€HUE CBOWCTB
VIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOOHAT- |
CHJIMKAaT-UOHbl M HW3yY€HHE MPU3HAKOB MX IPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIIUEH CHUJIMKATHOW TPOMBINUICHHOCTH; PEIICHNE AKCIEPUMEHTATBHBIX

3aJ1a4 1o TeMe «BakHelIe HeMEeTallJIbl M UX COSAUHEHUS

MeTanisl ¥ UX COSINMHEHUS

3.1

OO6m1ast XapaKTEPUCTHUKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH MX
nonoxxenuss B llepuoamueckoir cucreme Xxumuueckux dnemMeHtoB J[.H.
MenpeneeBa u crpoeHust aTomoB. CTpoeHre MeTaioB. MeTtamuyeckas CBSI3b U
MEeTaJUIMuecKasi KpUCTaUIMYecKass pemérka. OIEeKTPOXMMHYECKUH  psif

HanpsHKEHUHA METaJIOB

3.2

dusnyeckre U XUMMUYECKHE CBOMCTBA MeTauioB. OOmue crocoObl MoTydeHus
MCTAJJIOB. HOHHTI/IG (0] KOppO3I/II/I MCTaJIJI0B, OCHOBHBIC CHOCO6BI 3alIUThl UX OT

kopposun. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHUHN, OpOH3a) U X TPUMEHEHHUE B




OBITY U IPOMBILIIEHHOCTH

3.3

Hlenouynsle MeTasuibl: nosioxkeHue B llepumonuyeckoil cucreMe XUMHUYECKUX
anemeHToB [[.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJIECHHE B IPUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUIIbI U
THAPOKCHUIABI HATPUA W KaJius. HpI/IMeHCHI/IG MICJIOYHBIX MCTAJLZIOB MW HX

COETUHEHUN

3.4

[lenouHo3eMenbHbIE  METAIBl  MarHuii M KajbLMH: IOJOXEHHe B
[Iepnonnueckoii cucreme XUMUYECKUX 3i1eMeHToB [[. M. MenneneeBa; ctpoeHue
X aTOMOB; HaxoxJeHue B mpupojae. dusznyeckne M XUMHUYECKHE CBOWMCTBA
MarHus W Kaublus. Baxuelmme coeauHEHUs Kaublus (OKCHUI, THUAPOKCHI,

comnu). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

3.7

AmoMuHuit: nonoxxenue B Ilepuoauueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
JI.11. MenneneeBa;, cTpoeHue aroma; HaxoxKAcHHE B npupone. dusznueckue u
XMMHUYECKHE CBOMCTBA AIOMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCHIA U THJIPOKCHUIA

AJIFOMUHUA

Keneso: nmonoxenue B [lepuogudeckoit cucreMe XuMUYECKUX 3j1eMeHToB JI. 1.
MeHneneeBa; CTpoeHHWE aToMa; HaxOXJIeHue B mpupone. Duzndeckue u
XUMHUYECKHe CBOHMCTBa jxkene3a. Okcuiwl, Tuapokcuabl u conu skeneza(ll) u

xenesza(lll), ux coctas, cBOCTBA M TTOJTyUCHHUE

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMHi METasIOB U CIUIABOB,
X (pu3nUecKkUMH CBOMCTBAMHM; U3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 0co0eHHOCTEH
B3aMMOJICHICTBUSL  OKCHJa Kalbllsd W HaTpus C BOAOH  (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPUAIIOB); HCCIICJIOBAHUE CBOWCTB YKECTKOW BOJIBI,
mpolecca TOpPEHHUs Kelle3a B KHUCIOpoae (BO3MOXKHO —HCIOJh30BaHHE
BHJICOMATEPHAIIOB); TTPU3HAKOB IMPOTCKAHWS KAYSCTBCHHBIX PEAKIIUN HA HOHBI
(Marams, Kanplius, amromunus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaO0JTI0JICHNE W ONKMCAHUE MPOIECCOB OKpAIIMBAHKS TUIAMEHW WOHAMH HATPHS,
Kamuss W Kanblusg ~ (BO3MOXKHO  HCIIOJNIb30BAaHHME  BUJICOMATEPHAIIOB);
uccieoBaHie aM(OTEPHBIX CBOWCTB THJIPOKCHJA ATIOMHHHS M THIPOKCHIA
[IMHKA; pEICHHEe dKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TeMe «BaxxHele MeTamibl u

nX COCANUHCHUA»

XuMUA U OKpY’Karonias cpeaa

4.1

HoBble maTepuanbsl u TexHosjoruu. BelecTBa W mMaTepuaibl B MOBCEIHEBHOU

JKM3HH YeJIOBeKa. XUMHS U 300POBLEC. be3onacHoe ucmonb30BaHHE BCIICCTB U




4.2

XUMHUYECKHUX peakiuil B ObiTy. IlepBas momomip mpu XUMHUYECKHUX OKOTax U
OTpaBJICHUSIX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHue
okpyxatomei cpeasl [TJIK. Pons XxumMum B perieHUU 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHblE HMCTOYHUKH YTIEBOIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, He(DTh),

MPOJYKTHI UX MEePepabOTKH, UX POJIb B OBITY U MPOMBILIIEHHOCTH

4.3

XUMUYECKUI SKCIEPUMEHT: U3yuyeHue oOpas3I[0B MAaTEpHANIOB (CTEKIIO, CIIJIaBbI

METaJJIOB, ITOJINMEPHBIE MaTEpHaJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCETOJAX IO3HAHUS, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeSTETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOIWsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKM, YTO TO3BOJIUT OOYdYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaabHON AesITeNIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Brmanenne cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIIOXHOE BEUIECTBO, OAHOPOAHAS U
HEO/IHOPOJIHAsi CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHssA), XUMHYECKas
peaKIus, peaKkIud COCIAMHEHHS, PEaKIUH pa3IoKEHHs, PEaKIuu
3aMeIleHUs, PeakIMu OOMEHa, TEIUIOBOM 3((EKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAccoBas HOJIST XUMHYECKOTO
AIIEMEHTA B COETMHEHUH, MAaCCOBast IOJISl M TIPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCICHHS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XMUMHU4YECKOW peakumu, Kataimsarop, IIJK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEpUAIb
(B TOM 4ucle MUHEpaJbHBIE YAOOpEHUs, METalIbl W CIUIaBbl,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHYECKHX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPY)KAIOILYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBaTh XMUMHUYECKHE 3HAHUSA CO 3HAHMSIMH JIPYTHX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OIbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMHUU (HaydyHass W HAy4HO-TIONYJIpHas JUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHHBAaTh WH(GOPMAIMIO O BEIIECTBAX, HUX
NpeBpalleHUsIX M NPAaKTHUYECKOM MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A yq€6HO-HO3HaBaT€HBHBIX 3aJad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBACHATH CBsI3b MOJOXKEHHS 3ieMeHTa B Ilepuonmueckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PpACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIIATEIBHOCTD),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U TIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTEMEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XHMHIECKHAE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, amMmas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHHi,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (I), uunka, xeneza (Il u
' I11), oxkcuast yraepona (Il u 1V), kpemuus (1V), azota u docdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEPU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINi
103 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKMX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCISTE (IIPOBOUTH PACUETHI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSAM XHMHUYCCKHX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; YyMeHUEe chopMynnpoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U labopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B IOBCETHEBHOW JKM3HH, TIPABUIIAMH TTOBEACHHS B IESIX COCpeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS U OCYIICCTBIICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NYECKUX CBOMCTB BEIICCTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2

U3Yy4eHHEe CII0COO0B pa3eNieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHONM MaccoBOM  Jonei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOTO MeTajyla JApyrMM W3  pacTBOpa  COJIH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«BaxxHele MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUI-,
uomua-, cyinedar-,  Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATH CBA3U MEXKAY pPCaJIbHO Ha6J'IIO,Z[a€MBIMI/I XHUMHUYCCKUMH
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMHPC,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecr. CriocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX JIeMeHTOB. CTEneHb

OKHUCJICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nuecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS

[Iepnonnueckuit 3akoH n Ilepumonnueckas cucreMa XUMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC atroMmoB. CocTaB aTOMHEIX AACP. H3oTomml. BHCKTPOHBI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XMMHYECKHX DIIEMEHTOB

IIepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kamblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METaUIMYECKUX W HEMETaUIMUYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsi3b. KoBaneHTHast (mosisipHass M HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  3JeMeHTOoB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTAIMYECKUX pPEMETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECcoJIeOOpa3yrole; OCHOBaHWHM (IIENOYM W HEPACTBOPUMBIE OCHOBAHMS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHAA,
HaTpH:A, Kajlusd, Marovugd W KajJlblHs, aJJFOMUHHA, XKCJIC3d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PA HAIIPSKEHUN METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHaOB HemerawwioB: cepol (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). [onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, mequ(ll) u

xenesa(ll, 11). TTomyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB QJIIOMUHUA, Kene3a, [uHKa). [loayuyeHue OcCHOBaHMM U
aM(}OTepHBIX THAPOKCH]IOB

OO0mme XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOHM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM © a30THOM KHCIIOT.
[Tony4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux coneit. [lomyuenue conei

[Tonydyenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

411

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX COGI[I/IHGHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMYy 3(¢eKTy, Imo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peaKIK, TEPMOXUMUUYECKHE YpaBHEHUSA. IK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCIEHHS] M BOCCTAHOBJIICHHA.  ODIEKTPOHHBIM  OajaHc
OKHCJIMTEITbHOBOCCTAHOBUTEIbHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJIUThl. CUIIbHBIC U c1a0ble AIEKTPOIUTHI. CTeneHb TUCCOIAIIuU
Peakiiuu monHoro obmeHa. YcCIOBHS MPOTEKAHMs PEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_II/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HU YeloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMYECKUX peakuuid B J1abopaTOpUU U OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCECKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE  OKpYyXKaroled cpelapl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAnHeHuH. [loHsaTHe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UU

[TpuponHble UCTOYHUKHU YTJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, STUJICH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHas KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JJ0JIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Xumusa, 9 xmace/ IN'abpuensu O.C., OcrpoymoB WN.I'., CinagxkoB C.A., AKIMOHEpHOE
obmectBo «M3narenscTBo «lIpocBemnienue»

2. Xumus. 8-9 wmaccel. 3amaunuk / Epemun B.B., pozmoB A.A. - AO «M3parenbcTBo
[Ipoceemienue», 2025.

3. Xwumwus. COopHuk 3amau u ynpaxsnenui. 9 kinacc / I'abpuensu O.C., Tpury6uyak U.B. -

AO «M3narenbctBO [IpocBemenney, 2025

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Xwumwusa(6a30BbIid  ypoBeHb).Peanmzamms o00pa3oBaHUS: METOIUYECKOE IOCOOMe s
yuutens / Kasepuna A. A., [luuyruna I'.B.; mon pen.I’. B. [luuyrunoit. M. : ®I'BHY

«UHeTuTyT cTpareruu pa3sutus oopazoBanusi PAO», 2022 81 c.:un

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET

1. edsoo.ru
2. resh.edu.ru/subject/5/5/

3. www.en.edu.ru

4. content.edsoo.ru/lab/

5. www.school.edu.ru

6. www.fipi.ru/

7. www.rustest.ru/

8. school-collection.edu.ru/


http://www.en.edu.ru/
http://www.school.edu.ru/
http://www.fipi.ru/
http://www.rustest.ru/
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