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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 ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaroluxcsi, OMNpeaeNseT BO3MOXHOCTH MpeaMeTa Ui
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
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>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M MCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
MTOBCEHEBHOM XM3HU, 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 00YYaIOLUXCS;



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

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUHM OOECHEUYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
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 MIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckrue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHHUIO
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
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyX aromuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM T[IO3HAHUSA TPU U3YYCHHUU BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KHU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCa0BU, CITIOCOOCTBYIOMIUX MTPUOOPETEHHUIO 00YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y oOyyarommxcs T'yMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTUBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

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



COAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOCHHUEM HX ATOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBA3U. THUMBI KPUCTAIIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJ1a XUMHUUYECKOU CBS3U.

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

Knaccuduxanys XuMUYECKUX PEaKIUuid MO Pa3IMuHbIM MpU3HaKaM (10 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHHUIO CTETNEHEH OKMUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuMudeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [IoHsITHE 0 TOMOTE€HHBIX U TeTEePOreHHBIX
peakuusx. [lonstne o karanuse. [loHssTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

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

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUM C  HCHOJB30BAHHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

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

Peakuun nonHoro oOMeHa. Y ciioBusl MPOTEKaHUS peaKkIuii HOHHOTO OOMEHa,
IOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W CcoJiel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nuccormannu. KauectBeHHbIe peakiuy Ha MOHBL. [[OHSITHE O TUAPOIN3E COJIEH.

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 pa3iIMUHBIX (AKTOPOB, MCCIEAOBAHUE JIIEKTPOIPOBOJHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMM KHUCIOT, LIEIOYEeHd U CoJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajika, BbIJIEJICHUE Ta3a, oOO0pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTayIaMH, HeMeTaJylaMH, IIejouaMu). XJIOpPOBOJOPO/I.
ConsHast KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHne XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (u3NYECKue CBONCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3nyeckue U XUMUYECKHE CBOMCTBa (oOmume Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MPUpOJe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, paclpOCTPAHEHHE B MPUPOJIE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue 1 XMMHUYECKHUE CBOMCTBA, oyyeHue U npuMenenue. Conn aMMOHMS,
ux QU3NUECKUE U XMMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOMiCcTBa (00OmMEe Kak TMpEeJCTaBUTENS Kilacca KHUCIOT U CHenu(puiecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KAauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHNE OKPYXKAIOUIe Cpebl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,



annotpornuelie Monupukammu ¢docdopa, GuzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcun dpocdopa (V) u hochopras kucinora, GU3NIECKUe U XUMUIECKHUE CBONCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YOOPCHHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
Monu(duUKaMK, PpacIpoCTpaHeHWe B TMpUPOAE, (U3HUECKHEe U XUMHUYECKHUE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumoreza rnoGanbHOTO NOTEIUICHUS KJIMMAaTa, IMapHUKOBBIM
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noiydyeHue W TnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHayanbHBIE TOHATHS 00 OPraHMUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BAXKHBIX BEIIECTBAX: JKHUpaX, O€NKax, yriieBojax — U X
pomM B OKM3HM 4eloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMmeHenne. CoenuHeHUs KpeMHus B mnpupoge. OOmue mnpeactaBieHus 00
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATBl, X UCIOJIb30BAaHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxXHeHIe CTpOuTeNbHbIE MaTepHallbl: KepaMmHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaXaromme (PU3NUecKrne M XUMHYECKHE CBONCTBA
rajJloreéHOB M MX COEIMHEHUH (BO3MOXKHO HCIOIb30BaHUE BHUAEOMATEPHAIIOB),
O3HaKOMJIEHHE C oOpa3lamu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoj JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, H3y4YEHHUE XUMHYECKHX CBOMCTB
pa30aBIEHHOI CEpHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
MOH W HaOIIoJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHHUH (BO3MOXKHO HCIOJb30BaHHUE



BUJICOMATEPHAIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOTyYECHHE,
coOMpaHue, pacrno3HaBaHUE U H3YYCHUE CBOICTB aMMHaKa, MPOBEICHUE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-moH u m3ydeHne NMpu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4YEHUE MOJeNen
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluii 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.

MeTasuibl 4 MX COCAUHEHUS

OO01mast XxapakTepUCTHKa 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.  ODJIEKTPOXUMHUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHNUE B OBITY U POMBIIIEHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HATpusd W Kanus. [[puMeHeHue IIENOYHBIX METAUIOB MW MUX
COECIVMHEHNH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHMM W KaJbLUHM: TIOJIOXKEHUE B
[Tepnoanueckou cucreme xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJIEHUE B Npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblusa. BaxuHelme coequHEHUs KaublUsg (OKCHI, THUIPOKCHI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMUHUINA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aToMma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA M TUIPOKCHU]IA
ATFOMHUHUSL.

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



Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIJIaBOB, WX (UINYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIU WU HATpUsl C BOJOM (BO3MOXKHO MCIIOJIB30BAHUE BHJIEOMATEPHUAIIOB),
VCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOLECCA TOPEHUS JKEIe3a B KUCIOPOJIE
(BO3BMOKHO  KCHOJIb30BAHME  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIWU HAa WOHBI: MarHus, KajablHWs, aJlOMUHUA, LIUHKA, JKEJIe3a
(I u xenesza (111), meau (11), HaOmOACHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHHMS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kalbliug (BO3MOXKHO UCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «Baxueliue
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.

XHUMUYECKOE 3arpsi3HEHUE OKpYKAoUIEH cpelnl (MpeaeibHasl IOMyCTUMAst
KoHIIeHTpaIus BemecTs, aanee — [1JIK). Poxs xumun B penieHnn 3KoI0ruueckux
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesrcnpeomemnbnie ceasu

Peanmuszanpss MeXNpeIMETHBIX CBSI3€M NP 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-HAYYHbIE TMOHSTHS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, KJaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

@dusuka: marepusi, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIWZ,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENo, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
peméTKa, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, CAMHUIIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



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

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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUYeHHS XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYarOIINXCS.

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

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHAAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE€ BTOM yueOHOW MeATeTbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKAa 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(DOPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KWU3HU, OCO3HAHUE MOCIEICTBUA 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:

UWHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K NPUPOJAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTHUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

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

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  NIPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJbTAaTOB BBHIMOJIHEHHUSI XUMUYECKOTO 3KCIEpUMEHTa (1a00paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIBHO OMNPENEATh LEIN JAESITEIIbHOCTH, IUIAHHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATDBI

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



JNEUCTBUN, BHUABI JIEITEIBHOCTH IO TMOJY4YEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTaliY, TPeoOpa3oBaHUI0O W TPUMEHEHHIO B Pa3jIHYHBIX Y4YE€OHBIX U
HOBBIX CUTYaIlUsIX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHUMHWYECKUX TMOHATHUM: XUMUYECKHI
AIIEMEHT, aTOM, MOJEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuuu, MOJb, MOJSPHBIA  00BEM,  PACTBOpP,  AJIEKTPOIUTHI,
HEAJIEKTPOJUTHI, SJIEKTPOJIUTUYECKAS] JTUCCOLMAINS, PEAKUUH HOHHOIO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHEe, OOpaTUMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHE U  BOCCTaHOBIICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METajuInYecKasi), KpHUCTAJUIMYECKass pemETKa, KOppo3us METALJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHTpanus [IJIK Bemectna;

e WUIIOCTPUPOBATh B3aHMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUA U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpPEIENATh BAJEHTHOCTD U CTENEHb OKUCICHUSI XUMUUYECKUX IJIIEMEHTOB B
COCIMHEHUAX pA3JIUYHOrO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBaJEHTHAsl, MOHHAsA, MeETaJUIMYecKasi) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHWYECKUX COCAMHEHUM, TUIl KPUCTATUITMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OINHUCHIBATh W XapaKTEpHU30BaTh
Tabnmuunyio (opmy [lepruoamueckoil cUCTEMbl XUMHUYECKHX DJIEMEHTOB:
paznuyaTh TOHATUS «rJaBHasg moarpynma (A-Tpynma)» U «mobodHas
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHKAMH  CTPOCHHSI  aTOMOB  XUMHUYECKHUX
AJIIEMEHTOB (COCTaB H 3apsa sapa, oOIlee YHCIO JJIEKTPOHOB U
pacmpesieieHue HMX MO0 DBJICKTPOHHBIM CJOSIM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B



npeniesax MajblX MEPUOJIOB U TNIABHBIX MOJAIPYIIl C YYETOM CTPOEHUS UX
aTOMOB;

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

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUYECKHE XUMHUYECKHE
CBOMCTBAa TMPOCTHIX U CJOXHBIX BEIIECTB, MOATBEPXKIasi OIMKHCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIHi;

COCTABJISITh YPaBHEHUSA AJEKTPOJUTUYECKON JHUCCOLUMALUMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, YypaBHEHMsS peakuui, TMOATBEPKIAAOIIUX CYLIECTBOBAHUE
IEHETUYECKOM CBSI3U MEXK/y BEILIECTBAMH Pa3JINYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPALICHUNA B Pa3IUUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJIAPHYIO MAacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »3JIeMEHTa 1o ¢opmyie
COEJIMHEHHUS, MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEaKIUu;

cCOONIOJaTh  MpaBUja  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXke TNpaBujia oOpalieHust ¢
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XMMHMUYECKHUX OIBITOB IO TMOJYYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKa U yTICKUCIIOTO Ta3a);

NPOBOJIUTH  PEAKIMM, TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uonua-, kapbonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHU]I-UOHBI,
KaTUOHBbl aMMOHHSI U HMOHBI M3YYEHHBIX METAJIOB, MNPUCYTCTBYIOLIUE B
BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEILECTB;

IPUMEHSATH OCHOBHBIE OINEPAllMU MBICIUTEIbHON JEATEIbHOCTH — aHAJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIeHHe, CHUCTEMAaTU3alNI0, BBISIBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3€H — JUI1 HU3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKUX PEaKUUid, €CTECTBEHHO-HAy4YHbIE€ METOJbl TO3HAHUSI —
HAOI0/IeHNE, M3MEpPEHHe, MOJETUPOBAHUE, IKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne ni/m Kourposbnbie IIpakTHyeckue
NMpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEeHue U yriayonenue 3HaHUN
11 P Yy 5 1 https://m.eds00.ru/GOM5W9J3T
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKHUX
1.2 " P 4 hitps://m.eds00.ru/R3Z9QBGAG
peakuui
DNEeKTPOIUTUYECKAS AUCCOLUALIHS.
1.3 POIITHHACCIa ACCONHAI 8 1 1 https://m.edso0.ru/D5SR5V404A
XHUMHUYECKUE PEAKIIUU B PACTBOPAX
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO61mas xapakTepruCTHKa XUMUYECKIX
2.1 B P P 4 1 https://m.edso0.ru/FOWINIF5V
anemeHToB VIIA-rpynmnsl. ["anorenst
OO6m1ast XapakTepruCTUKa XUMUYECKHIX
2.2 anemeHTOB VIA-Tpynmsl. Cepa u eé 6 https://m.eds00.ru/S7TL7MIL7S
COEIMHEHUS
OO6m1ast xapakTepruCTUKa XUMUYECKHUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
UX COCTMHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
2.4 anemeHToB |V A-rpynmsl. Yriepon u 8 1 2 https://m.edso0.ru/Q2W5H2K5Y
KPEMHUH ¥ UX COCTUHCHHUS



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Hroro no pazneny

Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S

25

3.1 OO1ue cBoiicTBAa METAIOB 4 https://m.edso0.ru/C1C6H6T2M
3.2 Baxkuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/I8G6J7R9U
Hroro mo pazneny 20
Pasznen 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemecTBa u maTepuaisl B )KU3HU YEJIOBEKA 3 https://m.eds00.ru/Z3S8T1Q8K
Hroro no pazneny 3
PeszepBHoe Bpemst 3 https://m.edsoo.ru/N2U7H3F8A
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A

HOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Ilnanupyemas
dakTuyeckas  mudposbie
n/ Tema ypoka Bcer Kourpoabusl  Ilpakruueckn /[ara
Hara oOpa3oBaTe/ibHbIE
I ] e padoTnl e padoTnl U3y4eHust
H3YyUYeHH pecypchl
[Tepuoanueckuii
3aKOH.
Ilepnomuueckasa
pPHOA https://m.edsoo.ru/W4Y5P2
cucTeMa 1 04.09.2026
FoX
XUMHYECKUX
anemenToB 1. U.
Menneneesa
3aKOHOMEPHOCTH B
N3MEHEHUH CBOIICTB
https://m.edsoo.ru/V8K9C1
XUMHAYECKUX 1 07.09.2026 CAR
3JIEMEHTOB MEPBBIX E——
TpEX MEPUOIOB
Knaccudukanus u
OMECHKJIaTypa https://m.edsoo.ru/Q9Y1Y7
HOMCHITATYD 1 11.09.2026 P Q
HEOPTaHUYECKHX Z00
BEILIECTB
Bunn xummnueckoit
CBSI3U U THUIIBI https://m.edso0.ru/R9T4R3J
1 14.09.2026 D >
KPUCTAJUTHYECKHX 2H
peLETOK
KonrponsHaas https://m.edsoo.ru/R3U4P4
P 1 1 18.09.2026 P
pabota Nel mo Teme Cc6M



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/R3U4P4C6M

«IToBTOpEHUE N
yriyOJIeHHE 3HAaHUT
OCHOBHBIX Pa3/IeJiOB
Kypca 8 kiaccay

Knaccudpukanus
XAMHYECKHAX
peakuuii mo
pa3IUYHBIM
MIPU3HAKAM

21.09.2026

https://m.edsoo.ru/H6L106
uso

ITonsatue o
CKOpOCTH
XHUMHYECKOH
peakuuu. [lonstue
0 TOMOT'€HHBIX U
reTepOTreHHBIX
peaKIusx

Ilonsarue o
XHUMHYIECKOM
paBHOBECHH.
®daxTopsl,
BIIUSIONINC HA
CKOpOCTh
XUMHYECKON
peaKkuuu u
MOJIOKEHHUE
XHUMHYECKOTr 0
paBHOBECHS

25.09.2026

28.09.2026

https://m.edsoo.ru/Y8B8U8
041

https://m.edso00.ru/S5K8G2
A3K

OKHUCIIUTETBHO-
BOCCTAHOBUTEJILHBIE

02.10.2026

https://m.eds00.ru/G9K901
B1A



https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/G9K9O1B1A

peakiuu

Teopus
SIEKTPOIUTHIECCKON
P https://m.edsoo.ru/BOO3F1
10 IUCCOLIHAIIAH. 05.10.2026 O8F
CuiibHBIE U cl1a0bIe —
3IEKTPOJIUTHI
HMounrie ypaBHEHUS https://m. JTu/HIN3L
11 UYP 09.10.2026 ps://m.edsoo.ru/ 3L8
peakunu Y7G
XUMHUYECKHE
CBOICTBA KHUCJIOT U
12 OCHOBaHUI B ciseTe 19.10.2026 https://m.edsoo0.ru/T3G0X4
npeACTaBICHUN 00 Bal
JIEKTPOJIUTUYECKON
IIUCCOLIMAIINT
XUMHUYECKHE
CBOMCTBA COJIEN B
CBeTe https://m.edsoo.ru/S1P2W3
13 3 16.10.2026 P
npeAcTaBiIeHUN 00 Q2v
JIEKTPOJIUTUYECKON
IUCCOLIHAIINHT
Ilonsarue o https://m. .ru/X904s7
14 ) 15.10.2026 ttps://m.edso0.ru/X90Q4S
TUAPOJIN3E COIEN R5D
O0600111eH1E U
o https://m.edsoo.ru/B3H9Q0
15 cHUCTEMATHU3AaIHA 23.10.2026
. WON
3HAHUH
[IpakTnueckas
abora Ne 1. J/Im. .
16 padoT 06.11.2026 https://m.edsoo.ru/Y2C9M4
«Pemenne K4K

OKCIICPUMCHTAJIbHBI



https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/Y2C9M4K4K

X 3a7a49»

17

KonTposbnas
pabota Ne2 mo Teme
«DJIEKTPOIUTHUECK
asi IUCCOLMALINSL.
XuMHUecKue
peakuuu B
pacTBopax»

09.11.2026

https://m.edsoo.ru/A3E5Y1
K4F

18

Oo6mas
XapaKTEePUCTHKA
rajjorcHoB.
XUMHUYECKHE
CBOMCTBa Ha
MpUMeEpE XJopa

13.11.2026

https://m.edsoo.ru/L9Q3U2
Z0U

19

20

21

XJ1I0pOBOAOPOI.
CoustHas KUCJIOTa,
XUMHUYECKHE
CBOICTBA,
MOJIy4YEHHUE,
MIPUMEHEHHE

[IpakTnueckas
pabota Ne 2 o Teme
«Ilonyuenune
COJISHOM KHMCJIOTHI,
nu3yyeHue eé
CBOWCTB»
Brrunciienus o

ypaBHEHHSIM
XUMHAYECKUX

16.11.2026

20.11.2026

23.11.2026

https://m.edsoo.ru/\VOY?2L8
YO0S

https://m.edsoo.ru/\V405C7J
3Y

https://m.edsoo.ru/R8R0OJ1L
5A



https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/R8R0J1L5A

peaKkuuii, €Ciii OJJUH
13 pPEarcHTOB JIaH B
N30BITKE

22

O6mas
XapaKTEePUCTHKA
31emMeHuToB VIA-

TpyMIIbI

27.11.2026

https://m.edsoo.ru/U5K5E8
DOV

23

24

25

26

AnnotponHsie
MOTU(UKAITIH
cepnl. Haxoxienue
CepHI U €€
COETUHEHUN B
MIPUPOJIE.
XuMHueckue
CBOMCTBA CEphI
CepoBoaopo,
CTpOEHUE,
¢buznyeckue u
XUMHUYECKUE
CBOMCTBA

Oxkcubl cepsl.
CepHas KucCIOTa,
¢duznyeckue u
XUMHYECKHE
CBOICTBA,
MIPUMCHCHHE
XuMHUYECKHe
peaxiuu, Jiexariue
B OCHOBE

30.11.2026

04.12.2026

07.12.2026

11.12.2026

https://m.edsoo.ru/P8X9L.2
R2Y

https://m.edsoo.ru/D1K1F5
UGP

https://m.edsoo.ru/K2C0D1
Y5W

https://m.edsoo.ru/\V6V8J2S
2H



https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/V6V8J2S2H

27

28

MIPOMBILIICHHOTO
croco6a Mmoyry4eHus
CEpPHOM KHUCIIOTHI.
XUMHUYECKOe
3arpsi3HEHUE
OKpYy>Karolen
Cpelbl
COCIMHCHUSIMU
cepbl

Beruucnenue
MAacCOBOM J0JIH
BBIX0/1a MTPOJIYKTa
peakumn

Obmas
XapaKTEePUCTHKA
anemeHToB VA-
rpynmnsl. A30T,
pacmpocTpaHeHue B
pupoie,
¢buznyeckue u
XUMHUYECKUE
CBOMCTBA

14.12.2026

18.12.2026

https://m.edsoo.ru/T5H5M5
C6Q

https://m.edsoo.ru/J9X6K5E
5P

29

30

AmMMmak, ero
¢buznueckue u
XAUMUYECKUE
CBOICTBA,
MOJIyYCHUE U
IIPUMEHEHNE

[TpakTnueckas

21.12.2026

25.12.2026

https://m.edsoo.ru/A2J3E5I
5U

https://m.edsoo.ru/H8A8A5



https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V

pabota Ne 3 o Teme
«ITonyuenne
aMMHaKa, U3y4yeHue
€ro CBOMCTB)»

31

A30THas KHCI0TA,
e€ pusudeckue u
XAMUYECKHE
CBOMCTBa

28.12.2026

https://m.edsoo.ru/A4S5F4

UuoMm

32

Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHUS B
KauecTBe
MHUHEpaJIbHbIX
yI10OpeHuit.
XumMmuueckoe
3arpsi3sHEHUE
OKpYy>Karoleu
Cpenbl
COCIMHECHUSIMU
azoTa

11.01.2027

https://m.eds00.ru/G7Y401
J6P

33

34

®dochop. Oxcun
docdopa (V) u
dbochopuas
KHCIIOTA,
¢buznyeckue u
XUMHUYECKHE
CBOICTBA,
MOJTyYeHHe

HUcnons3oBanue

15.01.2027

18.01.2027

https://m.edsoo0.ru/Q5B0G1
N3R

https://m.edsoo.ru/M4G5H1



https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O

35

36

docdaros B
KayecTBe
MUHEPaTbHBIX
yao0OpeHui.
3arpsi3HeHUe
MPUPOIAHOMN CpeIbl
dbocharamu
Yraepon,
pacrpocTpaHeHue B
pupoie,
¢busnveckue u
XUMHYECKHE
CBOICTBA

Oxcunsl yriaepona,
ux QU3HYECKUE U
XUMHYECKHE
CBOICTBA.
OKOJIOTUYECKHE
poOJIEMBI,
CBSI3aHHBIE C
OKCHJIOM yTJIepoJia
(V)

22.01.2027

25.01.2027

https://m.edsoo.ru/A9C8F1
Adl

https://m.edsoo.ru/P6U7M4
K9T

37

YroapHasa KUCIoTa
" e€ conn

29.01.2027

https://m.edsoo.ru/T501S0F
1T

38

IIpaxTrueckas
pabota Ne 4 o Teme
"[Tonyuenne
YTJIEKUCIIOTO ra3a.
KauectBennas

01.02.2027

https://m.edsoo.ru/P6W9W6
A4C



https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/P6W9W6A4C

peaxius Ha
KapOoHaT-MOH"

39

[TepBonauasibHBIE
MOHATHUS 00
OpraHNu4YeCKHUX
BEILIECTBAX KaK O
COEJIMHEHMSIX

yriaepoaa

05.02.2027

https://m.edsoo.ru/G506H6
X1E

40

41

Kpemnwnii u ero
COCIMHEHMS

[IpakTrueckas
pabora Ne 5.
Pemenue
AKCIEPUMEHTAIBHBI
X 3a/1a4 10 TeMe
«Baxueimue
HEMETAJIbI U UX
COCIUHEHUS»

08.02.2027

12.02.2027

https://m.edsoo.ru/S2F374G
3N

https://m.edsoo.ru/Y8B8R2
E1)

42

KoHntposbHas
pabota Ne3 mo Teme
«Baxneimmue
HEMETAIIJIbl U UX
COEIMHEHUS»

15.02.2027

https://m.edsoo.ru/K1E4W5
F5D

43

O61mas
XapaKTepPUCTUKA
XUMHYECKHIX
SJIEMEHTOB —
METaJlJIOB.
Merannuueckas

19.02.2027

https://m.edso0.ru/Q5M8X3
Z6L



https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/Q5M8X3Z6L

CBSI3b U
MeTaJuTHdecKas
KpUCTaJUIMYeCKast
peméeTKa.
dusnyeckue
CBOICTBa METAJIJIOB

XUMHYECKHE
CBOMCTBA METAJLIOB.

https://m.edsoo.ru/M7G0F6

44 DIEeKTPOXUMHUYECKU 26.02.2027 WEK
U psll HanpsHKEHUH T
METaJIJIOB
OO011e Crocoo0bl
MOJTy4eHUs
MeTaiuioB. CIIaBbL.
Beramcnerin ro https://m.edso0.ru/F9S7U4
45 YpaBHEHUSIM 01.03.2027 G5C
XUMHYCCKHUX
peaKkuuii, €ciii OJJUH
W3 pEarcHTOB
COJZIEP>KUT PUMECH
46 ITonsitue o 05.03.2027 https://m.edso0.ru/U4T6B8
KOPPO3HMHU METAILIOB L6C
47 Illenounsie 12.03.2027 https://m.edsoo.ru/ESNOF6
METAaJLJIbI H7A
OKcuabsl 1 .
48 TUIPOKCHU/IBI HATPUS 15.03.2027 ;t(’;[L)Js.//m.edsoo.ru/OSF4A8
U Kajaus
49 IllenoyHO3eMeIbHBI 19.03.2027 https://m.edso0.ru/R9G4H2

€ METaJlJIbl —

L5S



https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/R9G4H2L5S

KaJIbLIUA U Maroui

Basueiiume https://m.eds00.ru/B5BESOF
50 COEIMHEHUS 22.03.2027 BRDS' M.eCs00.1
KaJblud T
Obobutenne 1 https://m.edso0.ru/Z8S2E1Y
51 CUCTEMATH3ALHA 26.03.2027 6V\l/) —— )
3HaHUU —
HecrooTs BoxHL H https://m.edsoo.ru/U4F1V1
52 CIOCOOEI €6 05.04.2027 ngK' : :
yCTpaHEHUs
[IpakTnueckas
pabota Ne 6 1o Teme
https://m.edsoo.ru/T6E9U2|
53 "YKécTtkocTh BOIBI U 09.04.2027 3V\[/)
METOJIBI €€ —
yCTpaHeHus"
h J/m. . 2U1T4
54 AmoMuHNH 12.04.2027 ttps://m.eds00.ru/02U
S00
AmdorepHble
https://m.edsoo.ru/T7Z619U
55 CBOMCTBA OKCHIA U 16.04.2027 3 Sp
TUapoKcua T
56 Keneso 19.04.9027 gtéps://m.edsoo.ru/I2ROK4C
Oxcumpl,
57 THJIPOKCHJIBI U COJIN 53.04.2027 https://m.edsoo.ru/U2B913V
xenesa (1) u 0Q
xenesa (1)
Obobmerne 1 https://m.edsoo.ru/W6NOH8
58 CUCTEMATH3ALIS 26.04.2027 Ps-/im. :

3HAHUH

L7X



https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/W6N0H8L7X

59

60

61

[IpakTnueckas
paborta Ne 7.
Pewenne
JKCIEPUMEHTAJIbHBI
X 3aJa4 110 TeMe
«BaxHnenmue
METAJIbI U UX
COEIUHEHUS»

Brraucnenus 1o
YpaBHEHUSIM
XUMHYECKUX
peakuuii, €ciii OJUH
W3 PEarcHTOB JaH B
HU30BITKE WIIN
COJICP)KUT MPUMECH.
Breraucnenus
MacCOBOH J0JIU
BBIXOJIa IPOYKTA
peakuuu
O06o06meHue u
CHCTeMaTHu3aIus
3HAHUU

30.04.2027

03.05.2027

07.05.2027

https://m.edsoo.ru/JIM4T7L
4X

https://m.edsoo.ru/F2G001
YOK

https://m.edsoo.ru/W9F8E9
L5N

62

KoHntponbHas
pabota Ne4 o Teme
«BaxHnenmmue
METaJUIbl U UX
COEIUHEHUS»

10.05.2027

https://m.edsoo.ru/F1E0K9
H7N

63

BemectBa n
MaTepuaibl B

14.05.2027

https://m.edsoo.ru/T4P9U7
D4B



https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/T4P9U7D4B

HOBCEIHEBHON
JKU3HU YeI0BeKa

XumMuyeckoe
3arpsi3HEHUE
OKpYy>Karolen
Cpelbl

64

17.05.2027

https://m.edsoo.ru/COU700
M3X

Ponrs xumMuu B
EIICHUN
65 P

HKOJIOTHYECKUX
pooem

PesepBHbIil ypok.
66 O06006111eHE U

cucreMarmni3anuia
3HAHUH

PesepBHbIil ypok.

O0600111eH1E U
CUCTEMATU3ALUS

67

3HAHUU
PesepBHbIit ypoK.

O0600111eH1E U
CUCTEMATHU3ALUS

68

3HAHUH

OBIIEE KOJIMYECTBO
YACOB IIO
[NPOT'PAMME

68

21.05.2027

21.05.2027

24.05.2027

24.05.2027

https://m.edsoo.ru/K9X9A8
TOM

https://m.edsoo.ru/T5K5V6J
3C

https://m.edsoo.ru/Y2B8C4
H2E

https://m.edsoo.ru/B3P1R2T
3V



https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V
https://m.edsoo.ru/B3P1R2T3V

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

9 KIIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHO MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «BemiecTBo 1 XUMUYECKasi peakLus»

pPacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKMX IIOHATUH: pacTBOp,
AJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, AIIEKTPOIUTHYECKAs AUCCOLMALINS,
peakuMy HMOHHOro OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HEoOpaTUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTEND,
BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAaHOBJIEHHUE, aAJUIOTPOIHMS,
aMpOTEepHOCTh,  XMMHUYECKas  CBA3b  (KOBAJEHTHas, MOHHAaf,
METaJUINYecKasd), KPUCTAJUIMYECKas pEHmETKa, CIUIaBbl, CKOPOCTb

XHUMHYECKOH pCaKknuun

1.2

13

14

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX HOHATHU U

IIPUMEHSATH 3TU NOHATHUS IIPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUN
COCTABJISITh yYPAaBHEHUS AJIEKTPOJUTUYECKOM TUCCOLMALUU KHCIIOT,
LIeJI0YE U COJIEH, IOJIHBIE M COKPAILEHHBIC YPAaBHEHUs DPEaKLUU
MOHHOr0 0OMeHa

PacKpbIBaTh CYIIHOCTh OKHMCIIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIINI

MOoCpCACTBOM COCTABJICHUS 3JICKTPOHHOTO OanaHca dTUX peaKI_lI/Iﬁ

1.5

MMpOBOAUTDH pacqéTm 10 YPaBHCHHUIO XUMHYECKOM pcaknuun

ITo Temam: «HemeTaymel M WX coeguHeHUsT» M «MeTamiabsl U WX

COCOAUHECHUSA

2.1

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME U CHICIU(PHUECKIE XUMHUUECKUE
CBOMCTBA IIPOCTBIX M CIIOKHBIX BELIECTB, IOATBEPKIAsl ONUCAHHE
[IpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHMI COOTBETCTBYIOLIUX

XUMHYECKHUX PeaKIui




2.2

2.3

2.4

2.5

COCTaBJISITh YPaBHEHHUS PEAKIIMK, MOATBEPKIAIONINX CYIIIECTBOBAHUE

T€HETHYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOrHO3UpPOBAThH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH IPOTCKAHUA XHMHUUYCCKHUX HpeBpaHleHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOM TOCYAOH H
7a00paTOpPHBIM 00OPY/IOBAaHHEM, a TAaKXKe IpaBUJIaM OOpaIEeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU IO BBIIOJHEHUIO
1a00paTOPHBIX XMMHUYECKUX OMBITOB IO TMOIYYCHHIO U COOMPAHUIO

ra3000pa3HBIX BEIIECTB (aMMHUAKa M YTIIEKHCIIOrO Ta3a)

MNpOBOAWTL pPC€aKUHM, MMOATBCPKIAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3IUYHBIX BEIIECTB: pACIO3HABATH OMNBITHBIM MYTEM XJIOPHI-,
Opomun, wommn, KapOoHat, (ocdar, cwimkar, cyibdar,
TUIPOKCUINOHBI, KaTHOHBI aMMOHHS, MOHBI M3YYEHHBIX METAJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPIAHMYECKUX BEIIECTB

ITo Teme: «XHUMHsI U OKPY:KArOIIAsl CPENA»

3.1

3.2

pPaCKpbiBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA,; KOPPO3Ud METAJIIIOB

MPUMEHATh OCHOBHBIE OTEPAIMH MBICIUTEIBHON JESITEIBHOCTH —
aHAIW3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHCTeMaTU3alluIo,
BBISIBICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3€M — IS U3y4YEHUSA
CBOMCTB BEIIECTB M XUMUYECKHX PEaKLUUW; €CTeCTBEHHOHAYyYHbIE
METO/bl TO3HAHWUA — HAOJIOJeHHUEe, H3MEpPEHUEe, MOJEIUPOBAHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN )



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KVIACC

Koxa

11

IIpoBepsieMblii 3JIeMEHT COJePKAHUS

BemecTBo n xumunueckas peakuus. IloBropenue

[Iepnonnueckuint 3axoH. lleprnoauyeckas cuctema XuMU4eCKux snemeHToB JI.1.
MenpeneeBa. CTpoeHuE aToMOB. 3aKOHOMEPHOCTU B HM3MEHEHHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPUOJIOB, Kalus, KaJblUd U HX
COCMHEHHI B COOTBETCTBUHM C IOJIOKEHHEM 3JIeMEHTOB B llepronnueckoi

CUCTCMC U CTPOCHHUECM UX aTOMOB

1.2

1.3

14

CrpoeHne BelecTBa: BHABI XUMHMYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pEETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKH
U BUJA XUMUYecKol cBs3u. Knaccudukanuus 1 HOMEHKIIATypa HEOpPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMHUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3JIMYHBIM  KJaccaM HEOPraHWYECKUX  COCIUHEHUH,

IFCHETUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

Krnaccudukanys XuMU4YecKuX peakluid Mo pa3IuyHbIM IpHU3HaKaM (110 YUCTY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUH BEIIECTB, MO TeIIOBoMYy 3¢ dekTy, Mo
W3MEHEHHUIO CTENEHEH OKHUCIIEHUS XUMHYECKHUX 3JIEMEHTOB, 10 00paTHUMOCTH,
[0 y4yacTHUIO KaTajusaropa). OK30- U  DSHIOTEPMUYECKHE  PpeaKiuH,

TEPMOXUMHNYCCKUC YPABHCHU. Ilonsitue o CKOpPOCTH XHUMHYISCKOM pCaknuun

[TonsitTue 00 oOpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U I'€TepOreHHbIX peakuusax. [loHaTne o XuMu4eckoM paBHOBECHUH.
@DaxTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW pEeakUWd U TOJ0KEHHE

XUMHYCCKOTI'O paBHOBECUA

1.5

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE  pEaKLuH, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBlieHHE  ypaBHEHUU
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKIU C HUCIOIb30BAHUEM METOJA

AJIEKTPOHHOTO OajaHca

1.6

TGOpI/I}I BHGKTpOHHTHHCCKOﬁ JUCCOorMaln. 9HCKTp0JII/ITLI U HCOJICKTPOJIUTEI.
KaTI/IOHBI, aHUOHBI. MexaHu3M Aucconranv BEHICCTB C pas3IMdYHbIMU BUJaAMH
XAMHUYECKOH cBs3U. CTEICHDb JUucCColuanuu. CunbHbIC U clta0bIe OJICKTPOJIUTHI.

Peakiuu nonHoro obmeHa. YCIIOBUSI MPOTEKAHMS PEAKIMA MOHHOTO OOMEHa,




MOJHBIE W COKpAIIEHHBIE MOHHBIE ypaBHEHHS peakiuid. CBOWCTBa KHUCIOT,
OCHOBAaHMH W COJEHl B CBeTe TPEACTABICHUNH 00 3JIEKTPOIUTUYECKOM

Aucconnanuu. KauecTtBeHHBIE P€aKnu Ha HOHBI. IlonsTue o THOPOJIN3E coJieit

1.7

2.1

2.2

XUMUUECKUI SKCIEPUMEHT: O3HAKOMJICHHE C MOJCNSIMH KPHUCTALTHYSCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura u
alMasa), CIIOXKHBIX BEHIECTB (XJIOPHIA HATPHs); HCCICIOBAHHUE 3aBHCUMOCTH
CKOPOCTH XUMHYECKOH pEakIuh OT BO3JICHCTBUS pPa3UYHBIX (HaKTOPOB;
UCCIIEIOBAHME  JJICKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpolecca
JAWCCOLIMAINN  KUCIIOT, ImeNioyed M coieil  (BO3MOXKHO — HCIOJIb30BAaHHE
BUJICOMATEPHAIOB); IPOBEJCHHE OIBITOB, WUIIOCTPUPYIOIINX PU3HAKA
MPOTEKaHMs peakuii MOHHOTo oOMeHa (0Opa3oBaHUE OcajKa, BHIJICICHUE Ta3a,
o0pa3oBaHUE BObI); OINBITOB, HJUTFOCTPUPYIOIIUX MPUMEPbl OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEAKUUN (TOpEeHME, PEAKLUH Pa3JIOKEHUs, COCIUHEHUS);
pacrno3HaBaHWEe HEOPTaHUYECKHUX BELIECTB C MOMOIIBIO KAUECTBECHHBIX PEAKIMI

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4
Hemeramisr 1 ux COCANHCHUA

OO6miast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTerneHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMcTBa MPOCThIX
BEIIECTB — TAJOr€HOB. XHMHWYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3aMMOZEHCTBUE C MeTaUIaMH, HeMeTallJlaMH, Iejao4aMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHHE, TpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOAA Ha OPraHM3M 4YeJIOBEKa. BaxkHeWne XJIOpUAbl U UX

HAXO0XJEHUE B IPUPOJIE

OO6mas xapaxktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTepHble cTeneHn okuciaeHus. CTpoeHue u pu3nyecKkrue cBOWCTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAIUN
KUCJIOpoJa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPOJ, CTPOECHHUE,
¢usnyeckue W XUMHUYeckHe CBOMCTBa. OKCHIBI cepbl KakK IMpeAcTaBUTENH
KHCIIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKHNE U XMMHYECKHE CBOMCTBA
(oOmue Kak MpencTaBUTENs Kjacca KUCIOT U crnenupuyeckue). XuMHUECKUe
peakiuuu, JeXalue B OCHOBE MPOMBILIUIEHHOTO croco0a IMONYy4YeHUs CEpHOM
kucnotThl. Ilpumenenue. Conn cepHON KHCIOTHI, Ka4eCTBEHHAsl pEaklMs Ha
cynbdar-uon. HaxoxxaeHnue cepbl U €€ COCIMHEHHA B MPUPOJC. XUMUUYECKOE
3arpsiI3HEHUE OKPYXKAIOLIEH Cpellbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JT0K[H,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MpeA0TBpAaIlleHuUs




2.3

OO6miast xapakTepucTHka 53JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHHS. A30T, paclipoCTpaHEHUE B PUPOJIE,
¢busnueckrue U XUMHYecKue cBoiicTBa. KpyroBopor a3zora B npupojie. AMMUaAK,
ero (u3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npumeHeHue. Conm
aMMOHHUA, UX (U3MYECKUe M XMMHYECKHE CBOWCTBA, IpPUMEHEHHE.
KauectBenHnasi peakiiusi HAa MOHbI aMMOHHS. A30THasl KUCJIOTa, €€ MOJyuYeHHe,
¢u3nueckue U XUMHUYECKHE CBOMCTBa (00IIME Kak IMpeICcTaBUTENs Kiacca
KHCIIOT W crnenuduueckne). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3]1yXa, TTOUBbI

1 BOJOEMOB)

2.4

2.5

2.6

docdop, amrorpornnsie Mogudukamuu dochopa, GU3HUECKHE U XUMUUYCCKHC
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGUINISCKUE H
XMMHUYECKHE CBOMCTBA, mosyueHue. lcnosab3oBaHue ¢ochaTtoB B KauecTBe

MUHEPAJIBHBIX YI00pEeHU

OOmast xapakTtepuctuka 31eMeHTOB IVA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
MoaU(UKAIMK, pPAcpOCTpaHEHHE B MNpUpoae, (U3MUECKHEe M XUMHYECKHE
cBoiicTBa. Ancop6buus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepona,
X (QU3NYECKHe M XUMHYECKHE CBOMCTBA, JIEHCTBUE Ha JKHUBBIE OPraHU3MBI,
MOJTy4eHHE M NMPUMEHEHHe. DKOJIOrnYeckre MpooaeMbl, CBA3aHHbBIE ¢ OKCHUIOM
yrinepona(lV); rumore3a rino0adbHOTO TMOTEIUICHUS KIMMAaTa, MapHUKOBBIN
3pdexT. YrompHas KuCIOTa M €€ Ccold, MX (QU3NUYECKUe M XMMHUYECKHE
CBOICTBa, MoayyeHHe W mnpuMeHeHue. KauecTBeHHast peakuusi Ha KapOoHaT-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAWLUHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO3AHCTBE

HepBOHa‘-IaJ'IBHBIe MOHATHSA 00 OpTraHU4YCCKUX BCHICCTBAX KAK O COCAMHCHUAX
yriaepoaa (MeTaH, 9TaH, OJTWICH, aUCTUJICH, 3TAaHOJI, TJIHMLCPUH, YKCYCHas
KI/ICHOTa). Hx coctaB U XHMMHYECKOE CTPOCHHUC. [ToussTHe 0 OHMOJOTHYECKHU
BAXXHBIX BCIICCTBAX: XHUpaX, 6em<ax, Yri€BoJax — WM HMX PpOJIU B KHU3HU
YCJIOBCKaA. MaTepI/IaJ'ILHOC CAUHCTBO OPraHUYCCKUX U HCOPraHUYICCKHUX

COCTUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XUMHUYECKHE CBOWCTBA, TIOJYYCHHE U
npuMmenenne. CoenuHeHuss KpeMHHS B mpupoze. OOmme mpencraBieHus 00

okcuae kpemuus(1V) n kpemuueBoii kuciore. CHIMKATHI, UX UCIOJIb30BAHKE B




OBITY, MEIUIMHE, TIPOMBIILICHHOCTH. BaxkHelIe CTpOUTEIbHBIC MaTEPHaIIbI:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiempl Oe30macHOTO

HCIIOJIB30BAHHUA CTPOUTEIIBHBIX MaTCpUaioB B HOBCCHHGBHOﬁ KHN3HU

2.8

3.1

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHMYECKUX BELIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKLMW HA XJIOPUA-
HMOHbI M HaOJIIOJCHHE IPU3HAKOB HX IPOTEKaHMs; OIBITHL, OTpa)Karollue
¢u3nveckne U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOPUIOB
(raloreHuIOB); O3HAKOMIICHHME C oOpasmamMu cepbl U e COCAMHCHHSIMH
(BO3MOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE Mpolecca
oOyrIIMBaHUs caxapa MOoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEPHON KHCIIOTHI;
U3yuyeHHe XMMUYECKUX CBOMCTB pa30aBiIeHHOW CEpHOM KHCIIOTHI, MPOBEICHUE
KayeCTBEHHOW peakuuu Ha Cynb(par-uoH W HaONIOJeHHe Tpu3HaKa ¢
IIPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAHUE BMJIEOMATEPUAIIOB), O0O0pa3LamMu
a30THBIX U (ochHOpHBIX yIOOpPEHUH; MOTydYeHue, coOOMpaHue, paclio3HaBaHUE U
M3Y4YEHHE CBOICTB aMMHaka; IpPOBEJEHHE KaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHMS U (Qocdar-uoOH U U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
UCMOJIb30BaHUE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTATUTMYECKHX
pemiérok anmasa, rpaduta, Q¢yJuiepeHa; O03HAKOMJIEHHE C IPOLECCOM
azicopOLIMK PAcTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MIPOTUBOra3a; IOoJIyueHue, coOMpaHHe, paclo3HaBaHUE U H3Y4YEHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KAaueCTBEHHBIX pEaKUMi Ha KapOoHAT- u
CIWJIMKAT-HOHBbl M H3yY€HUE TMPU3HAKOB HX TMPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIMEN CHJIMKATHOM IPOMBIIUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAJIbHbBIX

3a7a4 o TeMe «BaxkHelne HeMeTaIbl 1 UX COSTUHEHU
MeTaJIJILI 1 UX COCAUHCHUA

OOm1ast XapakTeprCTUKa XMMUYECKHX JIEMEHTOB — METAJNIOB HA OCHOBAHUM UX
nonoxenns B Ilepuonnueckod cucreMe XUMHUYECKHX dSieMeHToB J[.U.
Menpeneesa u crpoeHns aroMoB. CTpoeHne MeTaioB. MeTamnndeckas CBsI3b U
METaJNIMYECKasi ~ KpPHUCTaNIMYeCKass pemeTka. OJIEKTPOXMMUYECKUH Pl

HaIpsHKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUYECKHE CBOMCTBAa MeTayuioB. OOIIe crocoObl MOTydeHus

metauioB. IlorsTue o KOPpPO3uH METALJI0OB, OCHOBHBLIC CIIOCOOBI 3allUThI UX OT




3.3

3.4

3.5

kopposun. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH3a) U UX TPUMEHEHHUE B

OBITY M IPOMBIIICHHOCTH

[Ilenounsle MeTayuibl: nonoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
temeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHHE B IPUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCHIIbI U
TMJIPOKCUABl HAaTpus M Kaius. [IpyuMeHeHHe IIEeJOoYHbIX METaJUIOB U MX

COE€IUHEHUN

IIlenoyHO3eMeENbHBICE  METAJIbl  MarHuid W KajbIUi: TOJIOXKEHHUE B
Ilepuonuueckoi cucreme xumuueckux sneMeHToB J[.1. MenaeneeBa; ctpoeHue
UX aTOMOB; HaxoXXJAeHue B npupoje. PU3NYEeCKUe U XUMHUYECKHUE CBOMCTBA
MarHus W Kaublius. BakHeWmmne coequHeHUs Kaiablus (OKCHJ, THIPOKCH,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

AmoMUHUI: TION0)KEeHUE B llepuonmyeckoll cUCTeMe XMMHYECKHX 3JIEMEHTOB
J.. MenaeneeBa; CTpOCHHE aToMa; HaxoxkiaeHue B mpupozae. duzmdeckue u
XUMHAYECKHAE CBOMCTBA AFOMUHMS. AM(OTEPHBIC CBOMCTBA OKCHIIA U THIPOKCHIA

AJIFOMHUHUA

3.6

Keneszo: nonoxkenne B [lepuonnueckoi cucreme XumMuyeckux 3iueMeHToB J[. M.
MeHieneeBa; CTpOEHHE aToOMa; HaxoxJeHue B npupoge. dPusnyeckue u
XUMHUYECKHE CBOMCTBa »kene3a. Okcupl, ruapoxkcunbl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOICTBa U MONTyUYeHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HaKOMJIEHHE ¢ 00pa3ljaMH METalJIOB U CIUIABOB,
X (u3nueckUMH CBOMCTBAMM; U3YYEHHE pE3yJIbTaTOB KOPPO3UH METAJJIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), ocoOeHHocTeH
B3aMMOJICHCTBUSl OKCHJAa KalblUsig W HaTpus C BOAOHM  (BO3MOXKHO
UCIOJIb30BAaHUE BUJIEOMATEPHAJIOB); HCCIIEIOBAHUE CBOMCTB JKECTKOW BOJBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXHO  MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEAKIMHA HAa HOHBI
(MarHusi, Kanblusi, amoMmuHus, 1uHKa, kenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0ICHNEe M OMHCAHUE MPOLIECCOB OKPALIMBaHUA MJIAMEHU MOHAMH HATpPHUA,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAHME  BHUJEOMAaTEpHAJIOB);
uccieioBaHre aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHMS W TUIPOKCHIA
LIUHKA; PELICHNE YKCIIEPUMEHTAIbHBIX 33Ja4 110 TeMe «BakHeiue Metamisl 1

nX COCOANHCHUA»

XuMHS U OKpYXKarolas cpeaa

4.1

HoBble maTepuansl u TexHonoruu. BemiectBa u marepuaibl B MTOBCEIHEBHOU




JKU3HU 4elIOBeKa. XUMUS U 310pOoBbe. be3omacHoe UCIoab30BaHUE BEUIECTB U
XUMHAYECKHX peakuuii B ObITy. IlepBas moMoms mpu XMMHYECKHX OXKOTaxX U

OTpaBJICHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxatomend cpeasl [1JIK. Ponb XxuMun B perieHUH 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yroiib, MPUPOIHBIA Ta3, HedTh),
MIPOYKTHI UX MEPEPaObOTKH, UX POIb B OBITY U MPOMBIIUICHHOCTH

XUMHUYECKUH IKCIIEPUMEHT: M3Y4eHHUE 00pa3IloB MaTepUAIOB (CTEKIIO, CIIABHI

MCTaAJJIOB, ITOJIUMCPHLIC MaTepI/IaHLI)



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 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH Kak obOnacTu COBpPECMECHHOI'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

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BaTh MOACIN HJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

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

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

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
pEaKIys, PpEaKIUH COCIMHCHUS, PEaKIUH pPA3JI0KCHUS, PEaKIUH
3aMeIleHUs, PeaKkIMu OOMEHa, TEIIOBOH 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, BaJIE€HTHOCTb, CTENEHb OKHUCIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
JIIEKTPOJIMTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLJII0B, CILJIaBbI

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 XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEpUAIb
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CETLCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
Y XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBATh XMUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JAPYTUX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OIbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO 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,




YpaBHEHUM  XMMHUYECKHUX  pEaKlWil; OCHOBAMHM  XHUMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
DJIEKTPOHOB), PACIpPENEICHUEM DIIEKTPOHOB TI0 JHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XHUMUYECKHX DJIEMEHTOB (paJlyc aTroMa, 3JIEKTPOOTPHIIATEIBHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuomuueckoit cucremMe (B MalbIX [EPHOAAX U  TIIABHBIX
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 CTENEHb OKUCJICHUS XWMHUYECKUX DIIEMEHTOB, 3apsij
' 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 ¥ BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XHMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHHi,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHIBI U THUIPOKCHIIBI
99 metamwioB |-IA rpynm, amomunaust, meau (1), muaka, xenesa (Il u
' I11), oxcuast yraepona (Il u 1V), kpemuus (1V), azota u docdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, azoTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEepU30BaThb CBOWCTBA  BEIISCTB 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 YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCJIIE:
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 BbIYUCIATH (IPOBOAUTH 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 YypaBHCHHUSM XHUMHUYCCKHX PEAKIUH W HaXOIUTh 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; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U labopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUIIAMH TTOBEICHUS B IEISIX COSPeIKESHUS
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 TUIAHUPOBAHUS U OCYIIECTBIICHUS
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

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

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 MaccoBOil Josei

pPacTBOPEHHOTO 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;
UCClIeIoOBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[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,

«BaxxHelme 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

3aKOHOMECPHOCTH

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. HpOCTI)IG 1 CJIOXKHBIC BEUICCTBA.

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 cBsizb. KoBaneHTHass (mojisipHass M HEMOJISIpHasl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  3JeMeHTOoB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTAIMYECKUX pPEMETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM 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
HECO0JICOOpa3yIoIIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
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 BCUICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Marovugd W KajJlblHs, aJJFOMUHHA, XKCJIC3d. BJICKTpOXI/IMI/I‘IeCKI/Iﬁ

PA HAIIPSKEHUN METaJIOB

dusznyeckrue U XUMHUYCCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/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

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

xenesa(ll, 11). TTomyueHne OKCHIOB METAIIIIOB

XUMHYECKHEe CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX THAPOKCUAOB (Ha mpUMeEpe
TUAPOKCUAOB  allOMUHUSA, JKene3a, ULuHKa). Ilomyuenme ocHoBaHuii u
aM(OTEepHBIX THIPOKCHUJIOB

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOHM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMICTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.

[Tony4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux coneit. [lomyuenue conei

4.10

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

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

411

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

CIIOCOOBI IMOJIYYCHHUA MCTAJLJIIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

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

M3MEHEHMIO CTEIICHEH OKMCIICHUS XUMHUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW pPeakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCHEHHMSI M BOCCTAHOBJICHMSA.  ODJIEKTPOHHBIM  OamaHC
OKHCJIMTETbHOBOCCTAHOBUTEIBHON PEaKIUU

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJIUThl. CUIIbHBIC U c1a0ble AIEKTPOIUTHI. CTeneHb TUCCOIAIIuU
Peaknuu moHHOTO OOMEHA. YCIOBHSI NMPOTEKAHUS pPEAKIMid MOHHOTO OOMEHA,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/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 OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
pelIeHur OKOJOTHYECKUX TMpoljeM. YcuieHue mapHUKOBOro sddexra,

pa3pymi€cHUuC O30HOBOI'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 TOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHMSX
yrieposa (MeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUI
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






