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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS 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 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1I€JIeW U3yUYeHUs IpeaMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM y4eOHOM  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YJaIONTUXCS.

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

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. Conep:kaHue CKIaIbIBa€TCs U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUSI U TOJy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUs B Hayke. M3ydeHue XUMHUU NPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 000OIIEHU MHMPOBO33PEHUYECKOIO XapakTepa, f3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOEHUM MpaBHJ 0O€30IaCHOrO0 OOpalleHUs] C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (GOpMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITENIBHOMY IPHUHSITHIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM MO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOJIHON CPEbl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee 4uCIO YacoB, OTBEAEHHBIX JMJII M3yUYEHUsS XHMHUHM Ha YPOBHE
OCHOBHOTO 0011ero 00pa3oBaHus, cocTaBisieT B 9 kiacce — 68 dacoB (2 yaca B
HEJIETTIO).



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.

CrpoeHue BelleCcTBa: BHJBl XWMHYECKOW CBA3U. THIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMAYeCKUX peaklyid Mo pa3auyHbIM MPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonstne o karanuse. I[loHsTne 0 XuMHuueckoM paBHoBecuU. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKunu. CocraBienue YpPaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMA C  HCIOJb30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTnonsl, annoHbl. MexaHu3Mm aucCOLMallUi BELIECTB C PAa3JIMYHBIMU BUIAMHU
XuMudeckon cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y ciioBusl MPOTEKaHUS peaKkIii HOHHOTO OOMEHa,
IOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUH 00 DJIEKTPOIUTHIECCKOM
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKINu



OT BO3ACHCTBUS pa3iIMUHBIX (AKTOPOB, MCCIEAOBAHUE JIIEKTPOIPOBOJHOCTH
pacTBOPOB BEWIECTB, IMpOLECCAa TUCCOLMALMU KHCIOT, MIEIOYEe U COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajika, BbIJIEJICHUE Ta3a, o0O0pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne um (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJNOTeHOB. XMUMHUYECKME CBOWCTBA Ha INpPHUMeEpe  XJopa
(B3auMoOJIeliCTBUE C MeETalJlaMH, HeMeTalylaMH, LiejloyaMu). XJIOPOBOJOPOI.
ConsHast KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHne XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3NYECKUe CBONCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CcBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3nyeckue U XUMUYECKHE CBOMcTBa (0Omue 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
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMI B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €T0 MPEI0TBPAILICHHUS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPOJIE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue 1 XMMHUYECKHUE CBOMCTBA, oyyeHue U npuMenenue. Conn aMMOHMS,
ux QU3NYECKUEe U XMMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3UYECKUE U XHUMHYECKUE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHNE OKPYXKAIoUIeil Cpeibl COSIMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHWE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,



annotpornuelie Monupukammu ¢docdopa, GuzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcun docdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIECKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX Y0OPCHHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B MpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIM
ahdexT. YrompHas KACIOTa U €€ COMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
noiydyeHue W npuMmeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHAYATbHBIE TTOHATHS 00 OPTaHWYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
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 U IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKHUpaX, O€NKaxX, yriieBoJax — U X
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJyYCHHE H
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupoje. OOmme mnpeacraBieHus 00
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATB, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BaskHEWIINe CTPOUTENbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MATEPUAIIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEICHUE KAYeCTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAMOIMNE (PU3NUECKHE M XUMHUYCCKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpollecca OOyTJIMBaHUS caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeaKIny Ha Cyabdar-
WOH W HAOJIOJeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3otra, (Gochopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIAOOpEHUH, MoydeHue,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u m3ydeHne NMpU3HAKOB
UX IPOTEKaHUsI, B3AMMOICICTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOMpaHue, pacrlo3HaBaHUE U U3y4UCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHennme HeMETAIUTbl U UX COCTMHEHUSD.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast xapakTepUCTHUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAs  PEIIETKA.  ODJIEKTPOXUMUYECKHUH  PAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3auMThl UX OT Koppo3ud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMN,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUUECKHUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyueckre ¥ XMMHUYECKUE CBOMCTBA (HAa mpumMepe HaTpusi u kanus). OKcunsl u
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
Ilepunonnueckoin cucreMe xumudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MAarHus
W Kanblus. BaxuHelmue coequHeHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
J. N. MenneneeBa, CTpOEHHE aTOMa, HAaXOXJICHUE B mnpupoje. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAaXOXJIEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBa Xene3a. OKcuabl, THAPOKCHIbI U coiu xene3a (1) u xenesza
(1), ux coctaB, CBOWCTBA H MOJyUYCHHE.



Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHHE C oOpaslamMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOLECCA TOPEHUS JKEIe3a B KUCIOPOJIE
(BO3BMOKHO  KCHOJIb30BAHME  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJblMs, aJIOMUHMS, [IMHKA, kKeje3a
(I u xenesza (111), mexu (11), HaOmOaCHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kalblusg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWMCTB THAPOKCHIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUICHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxuelue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarolleh cpenbl (MpejesbHas J0omycThUMas
KOHIIeHTparus BemecTs, aanee — [1JIK). Poias xumuu B penieHun 3KoJI0rHuecKux
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslioB MaTepuasoB (CTEKJIO, CIJIaBbl METAIOB, MOJIMMEPHbBIE
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
HKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

®usuka: marepusi, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTO’JIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAILIINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dortocunTes, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
y0OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE TMOPOJBI,
TI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU IMOBEJIEHUS M CHOCOOCTBYIOT MpOIEccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OMBITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YMUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKECHUSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOU XWUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOU MAESATENBbHOCTU MPHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHUE W TOCTYNKM CBOMX TOBApUIIECH C MO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHUsI CYIIHOCTH HAyYHOW KapTUHBI MHUpa, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOAMMBIC I OOBICHCHHUS HAOJIOMACMBIX IPOIECCOB M SBICHHM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH  COOJNIIO/IEHUST TpaBuUi OE30MACHOCTH TpU  OOpaIllEeHUu C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs NPEJAMETHBIX 3HAHMM 1O XUMHH, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpefe;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEH IPUPOJHON CPEIOH, I MOBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJACTBOBAaTbCS UM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHILIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JIPYToe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpHIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUM (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VIS KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB W XHUMHYECKUX PEaKIIHA,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENN, UCTIOJb3yEMbIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUi — MPU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3ajau, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3yUaEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHW3AIlMd W IIPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nndopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayll HECIO0XHBIMA CXEMaMH, JHarpaMMaMH,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

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

YMEHUSl  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  IO3HABATEJIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PGeKTUBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO PE3yJbTaTa 3asBICHHON 1€, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJlep KaHMs, YCTAHOBJICHHOTO JIaHHOW deaepanbHOl pabodeil mporpaMMmonu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYAITHsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKUX TMOHSATUNA: XUMHUYECKUM
AIIEMEHT, aTOM, MOJEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTUYECKAS] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMeHa, KaTanu3aTtop, XHMHUYECKOE€ paBHOBecHe, OOpaTuMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKasi), KpHUCTAJUIMYECKas pemeTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOM peakiuu, MpeAeabHO IO0MyCcTUMas
konueHTpanus [1/IK Bemectna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHUS (Qopmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e OIpPEIENATh BAJEHTHOCTD U CTENEHb OKUCICHUSI XUMUUYECKUX IJIIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep cpeibl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMmbici [lepuonnueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TOHUMAaHHWE: OIKCHhIBATh W XapaKTepu3oBaTh
tabnuunyto Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHSATUSA «rJaBHas moarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOIBI, COOTHOCHTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHSI  aTOMOB  XUMHUYECKHUX
JMIEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YUCIO DJICKTPOHOB M
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUU B



npejenax MajiblX MEPUOJIOB U TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 WU3MEHEHUIO CTENEHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME WU CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIii;

COCTABJISITH YPaBHEHUS JJEKTPOJUTUYECKON JHUCCOLUMALUU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
IIPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUHBIX
YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MaccChbl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cCOONIOJaTh  MpaBUja  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakKe TMpaBWa OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

NPOBOAUTh  PEaKIUu, MOJATBEPXKIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAacMO3HABATh OMBITHBIM MYyTEM XJIOpHUI-, OpOMU/I-,
uonua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OIEPAlMM MBICIUTEIHLHON JEATeIIbHOCTH — aHaJu3
W CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIlMI0, BBISBICHUE
MPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — i1 M3YyYEHUS CBOWMCTB BEIECTB U
XUMUYECKUX PEaKlnid, €CTeCTBEHHO-HAYYHBbIC METOJbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE



9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'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 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Tepuoanyueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c¢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

XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LHOK
P . https://m.edso00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
bu6mmoreka [IOK
14 II 7
OHATHE O THAPOJIHM3E coJlen https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenune KCriepuMeEHTaATIbHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XVUMHYECKUE PeaKIlni, JIekKaIlnue B
OCHOBE TIPOMBIIIICHHOTO CrIoco6a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoil JJ0IM BBIXOJ1a bu6mmorexa [IOK
NPOIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB bubmuorexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYCHUE U bubmorexa OK
» HOIYH https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckast pabota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmorexa HOK
. v 13X https://m.edso00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX

32 00peHunii. XUMHYECKOe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHYECKUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

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

DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

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

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XuMHUYECKUEe CBONCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.eds00.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeaRHIH, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[emowmere meTanb https://m.edso0.ru/00ae14b2
48 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
53 "XEcTKOCTL BOABI 1 METOAEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, TMIAPOKCHU/IBI U COJIU JKEJe3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxueimme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakiuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso0o.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O0001IeHNE U bubnuoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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CUCTeEMAaTHU3al s 3HaAaHUU

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ ['abpuensa O.C., Octpoymos U.I"., Cnaakxos C.A.

AxunonepHoe o6mectBo «M3narensctBo «lIpocBemenne

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1. Metoauyeckue nmocoOus v KHUTHY Juist yautenst, Xumus. ['abpuensu O. C.,
Octpoymos U. T'., Cnaakos C. (8-9ki)

2. Xumus. 8-9 knaccel. bazoBblit ypoBeHb. MeToinueckoe mocodue Kk yueOHUKam
O. C. I'abpuensna, . I'. OctpoymoBna, C. A. Cnagkosa\l'adpuensa O. C.,
Cnanxos C. A., IIpocsenienue, 2024

3. Xumus. 9 knacc. Tekymuii 1 UTOroBbIi KOHTPOIIb. [loypouHbie 3a1anus.
Kontponbsubie padoTtsl. [lonroroka k [MA. ®T'OC, HoBommnckuii U. U,
Hopommuckas H. C., Pyckoe cioBo, 2018

4. TloypouHble pa3pabOTKH 1O XUMHUHU. 9 kacc. Y HUBepcaibHOe u3anue. "B

nomolib mkoiapHoMy yuuteno'. @I'OC, I'opkosenko M. 0., Bako, 2022

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
1. Poccuiickas anextponHas mikoja (POII)

2. bubnuoTteka rdppoBoro 06pa3zoBaTEILHOIO0 KOHTEHTA



3. Buneoonsitel. Xumusi. OcHoBHOE 00111ee 00pa3oBanue (0a30BbIl YPOBEHD). 8—

9 knaccel. [Lmardopma Lesta








