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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl paboueil MpoTrpamMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIe€OHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, oOIleH cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU yueOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBaET paclpeielieHue €ro Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuMxcs, OMNpEAesseT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIBLHOM JEATENbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHMEe XWMHH CIYXUT OCHOBOM [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE€ XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOIO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 00111el U (PYyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM ESITEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XUMUH Ha ONpeAeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPTraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBINONHSAS (GYHKIUM OOBSICHEHUS M MPOTHO3MPOBAHUSA
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMUYECKONW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTHUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid MUp»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWHW XHUMHUH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMUYECKUX PEAKIUH, B GOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUU H
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUM OOBIACHATH U OIICHUBATH SIBJICHUSA
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUM, TPUMEHSATh HMX MPU PEUICHUU MPoOJEM B TOBCEAHEBHOW >KU3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMU K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEWUIIETO
oOy4eHus.

OOmiee 4uCIO 4YacoB, OTBEACHHBIX I HM3YYEHUS XHMHM Ha YpOBHE
OCHOBHOTO 00mIero oOpa3oBanus B 9 kiacce cocrtaBisieT 68 yacoB (2 yaca B
HEJIEITI0).



COJEP) KAHHUE OBYUEHUS

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Teproanyeckuii 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHM CBOMCTB
XAMHUYECKUX OJJEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KM, KalblUUs W HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM MX aTOMOB.

Ctpoenue BemiecTBa: BHJIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTATUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaims u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYCCKHEC
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUM, TCHETUYECKAsA CBSI3b HEOPTAaHUYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PeaKIuid MO pa3IMuHbIM MpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TerioBomMy 3ddexrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaji3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYCCKHEC
YpPaBHCHUHA.

[lonsiTue o ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [loHsTHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuze. [loHsTHe 0 XMMHUYECKOM paBHOBecuU. DaKTOPBHI,
BIIMSIIOIINE HA CKOPOCTh XHMHUYECKOM PEAKIMU M TMOJIOKECHUE XUMHUYECKOTO

pPaBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENILHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YpaBHEHUI

OKHUCJIUTEIIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMA C  HCIOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEXJIEKTPOJIUTHI.
KaTnonbl, aHnoHbl. MeXaHu3M OuCCOLMAlUM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHbIE W COKpall€éHHbIE HMOHHBIE YypaBHEHUs peaknuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojlell B CBeTe MpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccorumanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[oHSITHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEJISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEII[ECTB — METAJIOB W HeMeTaioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpus), MCCIEOBAHUE 3aBUCUMOCTA CKOPOCTH XMUMHUYECKON peakiuu



OT BO3JACWUCTBUS PA3NIUYHBIX (PAKTOPOB, HCCIEIOBAHHE HIEKTPOIPOBOIHOCTH
pacTBOPOB BEWIECTB, IMpOLECCAa JIUCCOLMALMM KHCIOT, MIEJIOYEeH U COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJsibl 1 MX COeIMHEHUS

OOmrast xapaktepucTtuka TranoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne um (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTayIaMH, HeMeTaJylaMH, IIejouaMu). XJIOpPOBOJOPO/I.
ConsHass KucCiIoTa, XUMUYECKHE CBOMCTBA, IOJYyYECHHUE, NMpUMEHEHHE. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHMe XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (QuU3nYecKue CBONCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CcBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMH4ecKue cBOMCTBA. OKCHIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnass kucioTa, (QuU3MUecKMe U XUMHUYECKHE CBOWCTBa (00mmMe 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 €€ COCNMHEHHA 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, pacnpOCTpaHEHHE B MPUPO/IE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue U XMMHUYECKUE CBOMCTBA, NoyyeHne 1 npuMeHnenue. Con aMMOHMS,
ux (GU3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHune. 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
ynoopeHuil. XuMHUUeCcKOe 3arpsi3HeHUE OKPYKaroIIe cpeibl COSAMHEHUSAMH a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHWE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,



annoTponueie Moaudukamuu ¢ocdopa, (u3HUECKHe M XUMUYECKHUE CBOMCTBA.
Oxcun dpocdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMHUIECKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B KaueCcTBE MUHEPAIBHBIX yI0OpEHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B MpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBorcTBa. Ancopouus. KpyroBopot yriaepona 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 KJWMaTa, MapHUKOBBIN
ahdexT. YrompHas KACIOTa U €€ CONMM, UX (PU3MIECKUE U XMMHYECKUE CBOMCTBA,
noisyuyeHue W mnpuMmeHenwe. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHAYAIbHBIE TTOHATHS 00 OPTaHWYECKUX BEIIECTBAX KaK O COCTMHECHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TMepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKN BAXKHBIX BEIIECTBAX: JKUpaX, OeNKaX, 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 mnpeacTaBieHus 00
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATB, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIne CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MATEPUAIIOB B IOBCETHEBHOM KHU3HHU.

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
TaJIOTEHOB M WX COCIWHEHUU (BO3MOXKHO HCIIOIB30BAHUE BHUICOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBhI, HW3Y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cyabdar-
WOH W HAOJIOJeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE



BUJICOMATEPHANIOB), 00pa3liaMu a30THBIX U POocOpHBIX yT0OpeHul, moJyueHue,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-moH u m3ydeHne NMpu3HAKOB
UX IPOTEKAHUsI, B3ANMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C ME/IBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MOZENEN
KPUCTAJUIMUECKNX PEmETOK anmasa, Trpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHWE U H3yUCHUE
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 « BaxkHenne HeMEeTaIUTbl U UX COCTMHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast XxapakTepUCTHUKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
crocoObl MosydeHuss MeTayioB. lloHATHE O KOppO3MM METalIOB, OCHOBHBIE
CrocoObl 3auMThl X OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoOH32a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamel: nosnoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HaTpusd MW Kanus. [IpuMeHeHue 1IEeNOYHBIX METauiOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
Ilepunonnueckoin cucreMe xumudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XAEHUE B Ipupoae. PU3nUecKue U XUMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseiiive coeavHeHUs Kaiablus (OKCUZ, TUAPOKCHI, COJIN).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aToMma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA amtOMHUHMS. AMGPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAaXOXJIEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBa Xkene3a. OKCubl, THAPOKCU B U comu kene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA H MOJyUYCHHE.



Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHHE C oOpaslamMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJICUCTBUSL OKCHJIA
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEe3a B KHCIOPOJIE
(BO3BMOKHO  KCHOJIb30BAHME  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIMi Ha MOHBI: MarHusi, KaJbIUs, aJIOMUHUS, [IUHKA, XKeJe3a
(I u xenesza (111), meau (11), HaOmOACHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEHICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «Baxuelue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW >XU3HM 4YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUYECKUX 0KOTraX U OTPABJICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarolleh cpenbl (MpejesbHas J0omycThUMas
KOHIIEHTpaius Bemlects, nainee — [1/1K). Ponb xuMun B pemieHnn 3KOJIOrMYECKUX
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OOnue 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, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH],
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTO’JIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUiaBbl, (PU3UUYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dorocuHTe3, nbixanue, O6mocdepa, IKOCUCTEMA, MUHEPATLHBIC
y0OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
TI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBaMU HH(GOPMALIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOy4YeHHUI0 U TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
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, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH 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 MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30BaHus ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTH 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 OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  9KOJIOTUYECKOW  KyJNbTYphl, OCO3HaHUS TJIOOAJBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U IMO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOJoIaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3InyHble METOJBI U 3allpOChl MPU TMOUCKE U O0TOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOIB30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIU3UpoOBaTh B Ipolecce Yy4yeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSI 3a/laBaTh BOMPOCH (B XO0J€ jauajora W (WIM) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3ECHTALHUI0
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIIEOBAaTEIbCKOM  JCATENBHOCTH  IIPU  PELICHHUH
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4yHbl€ 3HAHUS, YMEHHUS U CHOCOOBI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy 00yueHus B 9 kj1acce 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, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTUYECKAS] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMeHa, KaTanu3aTop, XUMHYECKOEe paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METajuInYecKasi), KpHUCTAJUIMYECKass pemETKa, KOppo3us METALJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peaklHuH, TMPeAeSbHO JOMyCTUMas
konueHTpanus [1/IK Bemectna;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIINM;

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 /[I. M. MengeneeBa wu
JIEMOHCTPUPOBATh €ro IOHUMAaHUE: OIHUCHIBAaTh U XapaKTEPU30BaATh
tabnuunyto Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas moarpymnma (A-Tpynma)y U «mobodHas
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
JMIEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YUCIO DJICKTPOHOB M
pacmpeneneHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB JJIEMEHTOB M MX COCIUHECHHUU B



npejenax MajiblX NEPUOAOB U TJIaBHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

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

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

COCTABJISITH YPaBHEHUS JJEKTPOJUTUUYECKON JHMCCOLUMALUU  KHUCIIOT,
LIEJI0YEH U COJIEM, ITOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
IIPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUHBIX
YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOrO »3JIEMEHTa 10 (opmyse
COEJIMHEHHUsI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cCOONIOJaTh  MpaBUja  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TNpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

NPOBOAUTh  PEaKIUu, MOJATBEPXKIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAacMO3HABATh OMBITHBIM MYyTEM XJIOpUJ-, OpOMU/I-,
uonua-, kapoonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-MOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEpAllMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJIu3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3aAIMI0, BBISBICHUE
MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — i1 M3YyYEHUS CBOWMCTB BEIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBbIC METOJbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
(undposbie)
Konrpoa  IIpakTnu
Nen/m  HaumeHoBaHMe pa3/iesioB M TeM NPOrpaMMbI o0pa3oBaTe/IbHbIE
Bcero bHbIE ecKue
pecypchl
padoTshI padoThI
Pa3zgea 1. BemmecTBo 1 XUMH4YeCKHEe peaKkuu
[ToBTOpEeHue u yriay6ieHue 3HaHUNH OCHOBHBIX pa3zesioB bubnuorexa [JOK
1.1 5 1 0
Kypca 8 kiiacca https://m.edso0.ru/7f41a636
. bu6mmoreka [IOK
1.2 4
OcCHOBHbBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEAKIIUMA 0 0 https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHYECKAs JUCCOHAITNS. XUMUYECKUE 8 1 1 bubnuorexa [JOK
' peakiuu B pacTBOpax https://m.eds00.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapakTepUCTHUKAa XUMHUECKUX 31eMeHTOB VIIA- 4 0 1 bu6nuorexa [IOK
' rpymibl. [anorens https://m.edsoo.ru/7f41a636
59 OO11ast XapakTepUCTHUKAa XUMHUECKUX 3JIeMEHTOB VIA- 6 0 0 bubnuorexa [JOK
' rpynmsl. Cepa u €€ COeJUHEHUS https://m.edso0o.ru/7f41a636
53 OO0m1as XxapakTepucTUKa XUMHUECKHUX J1eMeHTOB V A- 7 0 1 bubnunoreka [JOK
' rpynnsl. A30T, pochop U UX COETUHEHUS https://m.edso0.ru/7f41a636
54 OO1m1ast XapakTepUCTHKA XUMHUECKUX 3JIeMeHTOB |V A- 3 1 9 bubnuorexa [IOK
' TPYIIIBL. YTIEPOJ U KPEMHUN U UX COCUHEHUS https://m.edso0.ru/7f41a636
Hroro 1o pasneny 25

Pa3zgen 3. MeTaJIbI M X COCIUHEHU S



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

bubmuoreka [JOK

3.1 Obmpae cBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxxueiimue Metasuibl 1 UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa u Matepraisl B )KA3HU YEJIOBEKA 3 Enbmaorexa IOK
' = p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 buGnnorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHMUE
9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

JarTa usyyenus

Ne Kourpo IlIpaktn 9A 9B 9B T
Tema ypoka oOpa3oBaTe/ibHbIE
n/n Bcero JbHBIE JecKkue
pecypcsbl
padoTrel | padoThI
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 crucTeMa XMMHUYEeCKuXx anemMeHToB [[. U 1 0 0 bubmorera [JOK
o https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 0 0 bubmmorexa LOK
PERIX TP https://m.eds00.ru/00adb6b6
MIePHOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuorexa [JOK
3 1 0 0
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMu4eckoi CBSI3U U TUIIBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme
5 «IToBTOpEeHue u yriydiaeHne 3HaHUH 1 1 0
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca
6 Krnaccudukanus XuMHUECKUX peakiui 1 0 0 bubnnorexa [JOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHUYECKOU
7 eakiuu. [ToHSITHE O TOMOTE€HHBIX U 1 0 0 bubmmorexa [JOK
peaKItn. https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
8 [loHsiTHE 0 XUMHYECKOM PaBHOBECHH. 1 0 0 bubnmoreka [JOK

CDaKTOpBI, BJIMAIOIIUEC HA CKOPOCTb

https://m.edsoo.ru/00adc28¢c



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

XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHUYECKOTO PAaBHOBECUS

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUYECKON
10 nccorranuu. CHIbHbIE U ci1a0ble bubmotera [JOK
A HHatH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbIe ypaBHEHUS peaKUil bubmorexa [IOK
yp peaxdl https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE IpeACTaBICHUI 00 bubmotexa [IOK
. et https://m.edsoo.ru/00add5d8
AIICKTPOJIUTUYECKON JUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 DIIEKTPOIIUTHUECKON bubmorexa LIOK
pel P https://m.edsoo.ru/00add8bh2
IUCCOLHAIINHT
bu6mmoreka [JOK
14 I1 7
OHATHE O THAPOTM3E COlICH https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 00600 5
ODIICHUE 1 CHCTEMATH3ALHA SHARIH https://m.edsoo.ru/00addd12
16 [IpakTnueckas padora Ne 1. «Pemenue bubnnorexa [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTtponbHast pabota Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOLIMALIS bubmorexa LOK
p a THATI. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)
18 OO1m1ast XxapaKTEepUCTHKA raJIOreHOB. bubnnoreka [JOK

XUMHUYECKUE CBOWCTBA HA IIPUMEPE

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



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

XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

bu6mmoreka [JOK

19 XAMHUYECKHE CBOMCTBA, MOJIyYEHHE,
v https://m.edso0.ru/00ade104
MIPUMEHCHHE
[IpakTuyeckas padora Ne 2 o Teme
20 «ITonydyeHne CONSTHOM KHCIOTBI bubmotera [JOK
yi . . ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, eCIu OJUH U3 buGimorexa [IOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mas xapakrepucTtuka 31emMeHToB VIA- bubnnoreka [JOK
IpyHIIbI https://m.edsoo.ru/00ade64a
AJIOTPOITHBIE MOIM(UKAIIUHA CEPHI.
23 Haxo;xlz[eHHe cephl I/ICbeé coezu/IHeI})mﬁ B Eubmiorexa TOK
p ; https://m.edsoo.ru/00ade64a
npupoae. XUMHUYECKHE CBONCTBA CEPBI
CepoBopopo, cTpoeHue, hu3ndeckue u bubnuoteka [JOK
24 .
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢u3nyeckrue 1 XuMHUYECKHE CBOMCTBA buommorera LOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE TIPOMBIIIUICHHOTO crioco0a
26 MMOJyYEHHST CEPHOM KUCIOTHI bubmotera [JOK
yi p ) . https://m.edsoo.ru/00adec8a
XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIeH
CpeIIbl COSTMHEHUSMU CePhI
27 Brruncinenne MaccoBoM 40 BBEIXO/a bu6mmoreka [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

MIPOYKTA PEaKIuu
OO6m1as XxapakTeprucTHUKa 3JIeMEeHTOB V A-
rpymnbl. A30T, pacClipOCTpaHEHUE B

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

bu6mmoreka [JOK

28
npupoae, Gu3nuecKue U XUMUYeCKue https://m.edsoo.ru/00adeea6
CBOICTBA

29 AMMUak, ero Gpu3NYeCKue 1 XuMUYECKHe bubnmoreka [JOK
CBOMCTBA, OJIy4YCHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padbora Ne 3 o Teme

30 «[lomy4yeHre aMMuaka, U3y4eHUE ero bubmmorexa [JOK

. i St https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTa, €€ (hU3MIecKue u bubnnoreka [JOK
XUMHUYECKHE CBOKCTBA https://m.edso0.ru/00adf306
Hcnonp30oBaHue HUTPATOB U COJEH
aMMOHHUSI B KQUECTBE MUHEPAIBbHBIX

32 oOpeHuii. XuMHUYEeCcKOoe 3arpsi3HeHUE bubmmorexa [JOK
yAobP o p https://m.edso0o.ru/00adf518
OKpYKaroIel Cpe/ibl COeTMHCHUSIMU
azora
®ocdop. Oxeun pocdopa (V) u

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blf?,n(qe)cxne " bubmmorexa [TOK

p L https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Ucnons3zoBanne GocdaToB B KayecTBe
34 MUHEPAIBHBIX yI0OpeHuil. 3arps3HeHne bubmmorexa [OK
p . yAooP - arp https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hocdaTramu
Yraepon, pacipocTpaHEHHE B TPUPOJIE, bubmuotexa [JOK

35 .

(bU3UYeCcCKre U XUMHUYECKHE CBOMCTBRA https://m.edsoo.ru/00adfd9c

36 Oxcunpl yriaepoaa, ux pusnueckue u bub6nuorexa [LIOK



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

XUMHYECKHE CBOMCTBA. DKOJOTHUCCKUE
POOJIEMBI, CBSI3aHHBIC C OKCHIOM
yriepona (1V)

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

37 VrojpHas KACIOTa U €€ COIN bubmorexa [JOK
https://m.edsoo.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o Teme
"[losryueHue yrieKucioro rasa. bubnuoreka [IOK
38
KauecTBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
non"
[TepBoHavabHBIC TOHATHUS 00
39 OPraHNYEeCKUX BEIIECTBAX KaK O bubmorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepo/ia
40 Kpemuuii u ero coequHeEHH bubmorexa LIOK
P a https://m.edsoo.ru/00ae080a
ITpakTruyeckas pabora Ne 5. Pemienue
41 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnunorexa [JOK
«Baxaenne HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KonTponbnas padota Ne3 mo teme
42 «BaxHele HeMeTamIbl U UX bubmorexa LOK
https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO61mas XxapakTepuCTHKa XUMUYECKUX
2JIEMEHTOB — METAJIOB. MeTajuinyeckas
43 CBS3b U METaJIMYECcKast bubmorexa LHOK
. https://m.edsoo.ru/00ael103e
KpUCTaJTN4ecKast pemérka. Guzndeckue
CBOMCTBA METAIJIOB
44 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuorexa [JOK


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

DNEKTPOXUMHUUECKHUH psijl HANIPSKEHUM
METAJIJIOB

OO6mue crmocoOb! MOTYYSHUST METaJLIOB.
CrnaBel. BeraucieHus o ypaBHEHUSAM

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

bu6mmoreka [JOK

45
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COACPKUT MPUMECH
46 IlousiTre 0 KOPPO3UU METAIIOB bubmorexa LOK
PP https://m.edsoo0.ru/00ae1278
bubmuoreka [JOK
47
Ilenounbie MeTaib https://m.edsoo.ru/00ae14b2
48 OKCHUIBI M THAPOKCHUIBI HATPUS U KaJIHSI bubmorexa OK
s AP A P https://m.edsoo0.ru/00ae14b2
49 [llenoyHO3eMeTbHBIC METAILTBI — KaJTbITHI bubmuoreka [JOK
1 MarHum https://m.edsoo.ru/00ae15e8
50 BakHeiime coeqMHEHUS KaJTbIIUS bubmorexa HOK
a t https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATH3aIU 3HAHUI
JKécTKkoCcTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
52
YCTpaHEHHUs https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECcTKOCTh BOIBI U METOILI €6 bubmorexa [IOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuoreka [JOK
54 A i
JTEOMUHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHIA U bubmuorexa [IOK

THAPOKCH]IA

https://m.edsoo.ru/00aelc64



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

bubmuoreka [JOK

56 Keneso https://m.edso00.ru/00ae1d86
57 Oxcuipl, ruapoKcu bl u cosu xenesa (11) bubnmoreka [JOK
u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHrEe ¥ cucTeMaTh3alus 3HAHUI
[IpakTrueckas padota Ne 7. Permenue
59 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubmuoreka [JOK
«BaxkHenme MeTajbl U UX https://m.edso0.ru/00ae3de8
COCAUHCHHMS
Beruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH U3
60 pEarcHTOB JIaH B U30BITKE WIIH COACPIKUT bubnuorexa [IOK
N https://m.edso00.ru/00ae1750
npuMecy. BerauciieHus: MacCOBOM JTOJTH
BBIXOJIa MPOJIyKTa peakluu
61 O06o001IeHre U CUCTEMaTH3all|sl 3HAHHMA
KonTtponsHast pabora Ne4 o reme
62 «BakHeime MeTaabl M HX
COCIUHCHHUS»
63 BemecTsa 1 maTepuansl B TOBCEIHEBHOM bu6mmoreka [IOK
’KM3HU YEITOBEKA https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH bubnuoteka [JOK
cpensl https://m.edso00.ru/00ae4270
65 Ponb xumMuM B perieHnn 5KOJI0rHUeCKUX bubmuorexa [IOK
podiem https://m.eds00.ru/00ae4270
66 PezepBHblit ypok. O600111€HNE U bu6morexa [IOK

CHCTeMaTHu3alus 3HaHu!

https://m.edso0.ru/00ae0d0a



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

PesepBHelil ypok. O000IICHHE 1
cUucTeMaTu3auus 3HaHUI

67

PesepBubIil ypok. O60061eHIE 1
crCcTeMaTH3aIus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2



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

YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

* Xumus, 9 knacc/ I'adpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
Ta6muier: [lepuonnueckas cuctema xumudeckux snemerToB JI.M.Meneneena,

TabauIa paCTBOPUMOCTH, FIEKTPOXUMUYECKHN sl HAPSDKEHUS METAIIOB

METOANYECKHUE MATEPHUAJIBI JIUISA YHUTEJIA
ttps://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBCHb. -
Peanuzanus-tpedoBanuii-@I'OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -

MeTtoauueckoe-niocooue-ist-yanreis. pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



