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IMNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWUMUW Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHuUsl, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efiepalibHOM paboueld IporpaMMbl BOCITUTAHUS
U C Yy4YETOM KOHIEMIMHU TMpEenojaBaHusi ydyeOHOro mnpeamera «XuMus» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMum Aa€T TPEACTaBICHHE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHUTaHUS W PA3BUTHUS OOYYaIOIIMUXCA CPEACTBAMHU Yy4eOHOTO
peaMeTa, YCTaHaBIIUBAECT 00s13aTeNbHOE MIPEAMETHOE COJIEp/KaHHUE,
MPEyCMATPUBAECT PACHPEICICHUE €ro Mo KilaccaM W CTPYKTYpPUPOBAaHHE IO
pazzienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTHKU COZIEpIKaHUS, PEKOMEHAYEMYIO
MOCJIENOBATENBHOCTh  M3YYEHHS] XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUW K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEIbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yJibTaram 00yUYeHHs] XUMUU Ha YPOBHE II€JIEH U3yUueHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOW JEATENbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XHUMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro NnpejcTaBiIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib urpatoT GopMUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aMMOIIPEBPAILCHUIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIICHUS TII00ATbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUCCTBA — CBHIPhEBOM, IHEPIECTHUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30IacCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peajld3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAILHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOM  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEAOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCS;



croco0cTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTeCTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
o0pa3oBaHUE 00yYArOLTUXCSI.

JlanHble HampaBleHUS B OOYYCHHHM XWMHH OOCCIECYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMeJarorudecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKM XMMHUU Ha OIpPEAeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OpraHUYECKON XUMUMU.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAABbIBACTCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakimu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 TPHUHIIUITY
MOCJIEI0OBATENBHOTO PAa3BUTHS 3HAHWI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOEHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJMTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIMPUYECKH
MIOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K IpyTrOMY, BBIOJHSAS (PYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOUCTB,
CTPOEHHUS ¥ BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TTOIYyUYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl IO XHUMHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMMHAYECKON COCTABIISAIOLICH HAYYHON KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOM NPUPOJIbI, HIEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3yueHWe XMMHUU NPOUCXOAMUT C MPUBJICUCHUEM 3HAHUN U3
paHee M3yYEHHBIX Y4eOHbIX NpeameToB: «Okpykawowmuid Mupy, «buonorus. 57
KJ1acce» U «Pusuka. 7 Kimacey.

[Ipy wu3ydyeHUH XUMHUM TNPOUCXOAUT (PopMUpOBaHME 3HAHUH OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATETLHOCTH YEI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7aya
y4eOHOTO TIPEeMETa COCTOUT B ()OPMHUPOBAHUU CHCTEMbl XMMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, si3blka HAayKH, B TMPUOOIIEHUU K



HAay4YHBIM METOJaM IO3HAHUS MPU U3YYEHUU BEIIECTB U XMUMHYECKUX PEAKIUH, B
dbopMHUpPOBaHUY U PA3BUTUH MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATENbHON M y4eOHO-MCCIIEeI0BATEIbCKON JE€ATEIbHOCTH, OCBOCHUU MPaBUII
0e30macHOro o0paIieHus ¢ BeleCTBAMH B TOBCETHEBHOM KU3HH.

[Ipn u3ydeHnn XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsl Ba)KHOE
3HauYeHHE MPUOOPENTH TaKue IENH, KaK:

— (opMuUpOBaHHE MHTEIUJIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIIEHUH,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCcKoe MpuoOLIeHHEe
oOydJaronmxcsi K CaMOCTOATENbHON I103HABATEIbHON JI€ATEIbHOCTH, HAy4YHBIM
METO/IaM TMO3HaHUs, (GOPMUPYIOUIUM MOTHBALMIO M PAa3BUTHE CIHOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONMUX MPUOOPETEHUIO 00YyJarOIITUMUCS
OMbITa Pa3HOOOPa3HOW MAESITEIbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;

— ¢opmupoBaHue o00Omel (YHKIUOHATBHOW M  €CTECTBEHHO-HAYUYHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHUNU OOBACHITH U OIICHUBATH SIBICHUS
OKPY>KaIOIIeT0 MHpA, WCIOJIb3ys 3HAHUS WU OIBIT, MOJY4YEHHBbIE MPU HU3YUYEHUU
XUMUH, TIPUMEHSTH UX MPU PEIICHUU TPOOJIEM B TOBCEIHEBHOM KU3HU U TPYA0BOM
NEeSATENbHOCTH;

— (QopmupoBanue y O0O0yyarommxcs TyMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUSl [IEHHOCTH XUMHUYECKUX B3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
1[EJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHHUS CBOETO 3I0POBbsS U OKPYKAKOLIEU ITPUPOTHON CPEIbL;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOEHHMS OOILEYEIOBEUYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY MpO(dUIIS M HAIpaBJIEHHOCTU AAJbHEHIIEro
00yueHus.

OO611ee 4nciio 4acoB, OTBEAEHHBIX IS U3YUEHHS] XUMUHU Ha YPOBHE OCHOBHOTO
obmiero obOpasoBanusi, coctaBisieT 136 wacoB: B 8 kimacce — 68 gacoB (2 daca B
HEJEeN0), B 9 kimacce — 68 yacoB (2 yaca B HEJIENIO).



COJEPXAHUE OBYUYEHUA

9 KUIIACC

BewecTBo U XUMHYeCKasi peakuus

[Tepuonnueckuit 3akoH. Ileproanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aTtomMoB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KNS, KANbLUA U UX COEUHEHAN
B COOTBETCTBUM C IIOJIO)KEHUEM DJJIEMEHTOB B llepuomnueckon cucreme u
CTPOECHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAINIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJIAaccaM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccudukanys XuMUYECKUX peaklMii MO pa3InyHbIM NpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
MU3MEHEHUIO CTETEHEH OKHMCICHUS XMMHYECKHX 3JIEMEHTOB, MO0 00paTUMOCTH, 1O
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[TonsiTue 0 ckopocTn XuMUuyeckod peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHsTHE 0 TOMOT€HHBIX U IeTEpPOre€HHBIX
peakuusax. [lonarue o karammse. [lonstue 0 xumuueckom paBHoBecuu. DakTopsl,
BIIMSIIOIIME HA CKOPOCTb XUMHMYECKOW pEAKIUU U IIOJ0KEHUE XUMHUUYECKOIO

PaBHOBECHSL.
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMM,  JJIEKTPOHHBIA  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEAKLIHH. CocraBnenue yYpPaBHEHUI

OKHUCJIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus ANEKTPONUTUIECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M auccOLMalMy BEIIECTB C Pa3IMYHBIMM BUIAMH
XxuMHuueckoi cBsizu. Crenens aucconuanuy. CUIbHBIE U ClIa0ble AIEKTPOIIUTHL.

Peakuuu moHHOro oOMeHa. Y cia0BUs NPOTEKAaHUsI peakluii HOHHOTO0 OOMeHa,
IOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWMCTBa KHUCIOT,
OCHOBAHMI1 U COJIEH B CBETE MPEACTABICHHUIN 00 3JEKTPOJUTUYECKON TUCCOUUALIUU.
KauectBeHnnbie peakuuu Ha HOHBL. [loHATHE O THIPOIN3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEILIECTB — META/VIOB W HeMeTauioB (rpadura W anMasa), CIOXKHBIX BEIIECTB
(xJIopuaa HATpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKkuu



OT BO3JICUCTBUS PA3NMYHBIX (PAKTOPOB, HCCIENOBAHUE DJIEKTPOMPOBOIHOCTHU
PacTBOPOB BELIECTB, MpoIiecca JUCCOLMAIIMH KUCIIOT, IIeJIoUel u coneit (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHANIOB), MPOBEJCHHUE OIBITOB, HWILTIOCTPUPYIOMIMX
OpPU3HAKK TNPOTEKAaHMsI peakiuil HOHHOro obOmeHa (oOpa3oBaHHME OCalKa,
BBIJICJICHUE Ta3a, OOpa30BaHUE BOJIbI), OIBITOB, WJUTFOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIMil (FOpeHue, pPEeaKIuu Pas3IoKEHUs,
COCIMHEHMSI), PpACIIO3HABAHUE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIbIO
KaueCTBEHHBIX PEAKIIUM Ha HOHBI, PEIICHUE PKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMeTaJibl U X COeIMHEHUS

OOmiasi xapakTepucTHKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHre U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MpUMeEpE XJopa (B3auMOJEHCTBIE
C MeTaJulaMH, HeMeTaJUlaMH, wLenoyamu). Xiaopooaopod. ConsHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4Ye€HUE, MNpUMEHeHue. JlelicTBue xyopa H
XJIOPOBOAOPOJA HA OPraHU3M 4eJoBeKa. BaxkHellne XJI0puabl U UX HaXOXKICHUE
B [IPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKucieHus. CTpoeHue M (pu3myeckue CBOMCTBA
MIPOCTHIX BEMIECTB — KUCIOPOa U CePhbl. AJUIOTPOITHBIE MOAUDHUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoicTBa cepbl. CepoBOIOPO, CTpoeHHE, (HU3HUECKUE U
XUMUYecKrue cBOMCTBA. OKCHIIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkrue u XUMUYECKHUe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJlacca KHUCIOT M crneruduueckue). XUMHUUECKUE PEaklUd, Jie)Kallue B OCHOBE
IIPOMBIIINICHHOTO Croco0a MOdy4YeHuss CepHOW KuciaoTel. [IpuMeHeHue cepHOU
KUCNIOThl. CONMU CEepHOM KHUCIOTHI, KAayeCTBEHHAs peakiusi Ha CyJb(aT-HOH.
Haxoxnenue cepel U €€ COCOAMHEHUNW B HpUpoAe. XHMMHUYECKOE 3arpsA3HEHHUE
OKpY’KaloIlled Cpeabl COEIMHEHUSIMH cepbl (KHCIOTHBIE TOX]HW, 3arps3HEHUE
BO3/TyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.

OO6mrast xapaktepucTtuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTU CTPOCHHS
aTOMOB, XapAKTEPHbIE CTENEHU OKHCIEHUS. A30T, paCIpOCTPAHEHUE B IPUPOJE,
du3nueckre U XuMHUECKre cBoiicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero
dusnyecKkue u XMMHUECKHE CBOMCTBA, oNyueHue U npuMenenne. Coinu aMMOHuS,
uX pU3NUECKre U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KadecTBeHHas: peakius Ha
MOHBl aMMOHMS. A30THasl KHUCJIOTa, €€ ToJydeHHe, (U3UUYECKUe M XUMHUYECKHe
cBOMcTBa (0OIIME KaKk MPEACTaBUTENsl Kjacca KHUCIOT W cruenuduueckue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAUECTBE MUHEPATIbHBIX YI0OPEHUN.
XHWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpellbl COEIMHEHUSIMH a30Ta (KUCIOTHBIE
JOXKAM, 3arpsA3HEHHe BO3Jyxa, MouBbl U BopoémoB). docdop, amnoTponHbie
moaudukanuu docdopa, puzndeckue U xumuueckue cBorcta. Okcupa docdopa



(V) u dochopHas kuciaora, puznueckne U XUMHYECKHE CBOMCTBA, IOJIyUCHUE.
Ucnonb3oBanue pocharoB B kauecTBE MUHEPATIBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31aemMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHBIC CTENICHU OKUCIIEHUS. Y TJIEpO/1, AJTIOTPOITHBIC MOTA(DUKAITNH,
pacmpocTpaHeHue B MPUPOJE, PU3NUECKHE W XUMUYECKHE CBOMCTBA. AcOpOIms.
KpyroBopor yriepona B mnpupoae. Oxcuasl yriepoaa, ux (uU3MYECKUe u
XUMUYCCKAE CBOWCTBA, JICHCTBME HAa JKUBBIC OPraHW3MbI, IIOJyYeHUE U
MpUMEHEHHE. DKOJOTHUYECKHEe MpoOJieMbl, CBA3aHHbIE C OKcuaoMm yriepoaa (IV),
TUMNO0Te3a TJIOOATBHOTO TMOTEIVICHUS KJIMMaTta, MapHUKOBBIA A(ddexT. YrompHas
KUCIIOTa U €€ CcolM, WX (PU3MYeckue W XHMMHUYECKHE CBOWCTBA, MOJYYCHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-uoHbI. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, TIPOMBIIIICHHOCTH M CEIbCKOM XO03SHUCTBE.

[TepBoHavYaIbHBIC TOHATHS 00 OPTAaHUYECKHUX BEIMIECTBaX KaK O COCIMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJINIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HCTOYHUKH YTJIEBOJOPOJOB (Yroiib, MTPHUPOAHBIA Ta3, HEPTH),
IPOAYKThl UX TMepepaboTku (OCH3WH), WX POJIb B OBITY W IPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEIECTBAX: JKUpaX, OelKaX, YIJIeBOIaX — U MX
poi B OKHM3HM UEJOBEKa. MarepuaabHOE €IWHCTBO OPraHUYEeCKUX U
HEOPTraHUYECKUX COCTMHECHUH.

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHeHue. CoeTMHeHMS KpeMHUS B mpupojie. O01ne mpeacTaBIeHus 00 OKCHJIS
kpemaust (IV) u kpemaueBoit kucinore. CHIMKAThl, UX UCHOJb30BaHUE B OBITY, B
POMBITINICHHOCTH. BakHelmue cTpouTeNnbHbIE MaTepuaibl: KepaMHKa, CTEKIIO,
IIeMEeHT, OeToH, kene300eToH. IlpobOiembl ©€30macHOrO  MCIIOIb30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MMOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3yueHHE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBE/ICHNE KAYeCTBEHHBIX PEAKIIUN HAa XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaKalIKUe (PU3NYECKHUE W XUMHUYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIUHEHHHA (BO3MOXKHO HCIIOIb30BAHUE BUACOMATEPUATIOB),
03HaKOMJIEHUE C 00pa3aMu XJIOPUIOB (TaJIOT€HHUIOB), O3HAKOMIICHHUE ¢ 00pa3iaMu
ceppl W €€ coeauHEHUsMH (BO3MOXHO WCIOJB30BaHUE BHJICOMATEPHAIIOB),
HaAOJII0ICHNE TIpollecca OOYTIIMBAHUS caxapa MoJI IeWCTBHEM KOHIIEHTPUPOBAHHON
CEPHOMN KHCIIOThI, M3YUYEHUE XUMHUECKIX CBOMCTB pa30aBIEeHHON CEPHON KUCIIOTHI,
IIPOBEJICHHE KaueCTBEHHOW PEaKIMu Ha CyJb(aT-uoH U HAOJIFOICHHE TTPU3HaKa e
IPOTEKaHMUs, O3HAKOMJIEHUE ¢ (PU3UYECKMMHU CBOWCTBaMHU a3oTa, ¢ochopa u HX
COCTMHECHHI (BO3MOYKHO HCIIOIH30BAHUE BHUICOMATEPHAIIOB), 00pa3IiaMy a30THBIX
u (dochopHBIX ynoOpeHul, moydyeHue, coOupanue, paclio3HaBaHUE M M3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJACHUE KAUECTBEHHBIX pEaKlIUil Ha HOH aMMOHHS U



dochar-uoH W U3yueHHWE TPU3HAKOB MX TMPOTEKAHHUS, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), M3y4YCHUE MOJeJeH KPUCTAUIMYECKUX PEHmETOK aiMasa,
rpaduta, (QymiepeHa, o3HAKOMJICHHE C MPOIECCOM aICOPOIMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTMBOras3a, IIOJyYEHHUE,
coOupaHue, pacrio3HaBaHUE M W3YUYEHUE CBOWMCTB YTJIEKHUCIOTO rasa, MpoBeJCHUE
KaueCTBEHHBIX peaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U W3YUYEHHE MPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJIEHHE C NPOAYKIHMEN CUIMKATHOM MPOMBIIUIEHHOCTH,
pELICHUE SKCIEPUMEHTAIBHBIX 33aJa4 N0 TeMe «BaKHEeWIlne HeMETayulbl U UX
COEIMHECHUSD).

MeTaJibl 4 MX COeITMHEHU S

OO0mas xapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
uxX TmonoxkeHus B Ilepumoamdeckor cucrteMe XuMHYecKHX dieMeHtoB . WM.
MenpneneeBa u crpoeHusi atomoB. CTpoeHue MeTauioB. Merandeckasl CBsI3b U
METAJUIMYECKAs] ~ KpPUCTAUIMUECKass  pPelIETKa.  JJIEKTPOXUMUYECKUH  pAll
HanpspKeHU MeTaiioB. U3WYecKre U XMMUYECKHUE CBOWCTBa MeTaiioB. Ooiue
crocoObl ToyueHus: meTtawioB. [loHSITHE O KOPpPO3UHM METaJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a)
Y UX IPUMEHEHHE B OBITY U MIPOMBIILIEHHOCTH.

[Ilenoynbpie MeTaIbl: MONOXKEeHHE B Ilepronnyueckoil cucTeMe XUMUYECKUX
anemeHToB . M. MenzaeneeBa, CTpO€HME HUX aTOMOB, HAXOXKIAECHHUE B IIPUPOJIE.
dusnyueckre U XMMUYECKUEe CBOMCTBA (Ha mpuMepe HaTpusi U Kaiausi). OKCUIbI U
TUAPOKCUABl HATpus W Kanud. l[IpuMeHeHne 1IeIoYHBIX METAIOB W UX
COEIMHECHUM.

[[lenoyHO3€eMENbHBIE METAJUIBI MarHMil W KaJbUUW: TIOJOKEHHE B
[Tepuoguueckon cucreMe xumuueckux 3neMeHToB [[. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKkne 1 XMMUYECKHE CBOMCTBA MarHus
U Kaiblus. BaxkuHelmue coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmroMuHUN: TIoJIokeHne B [lepuoanueckoi cucreMe XMMUYECKUX 2JIEMEHTOB
J. W. MenneneeBa, CTpOEHHUE aToma, HaxOXIAeHHE B Ipupone. dusndeckue u
XUMUYECKUE CBOWMCTBA altOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHAA U TUJIPOKCU]IA
AJFOMUHMUSL.

Keneso: nonoxenue B [lepuonnueckoit cucteMe XMMUYECKUX 3J1eMEHTOB [1.
N. MenneneeBa, CTpOCHHE aToOMa, HaxOoXAeHUWE B Tmpupone. DPu3nyueckue u
XUMUYECKUEe CBOUCTBA kene3a. OKCUIbl, TUApOKCU bl U conn xenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTy4YCHUE.

Xumuueckuit IKcnepumenm:



O3HAKOMJIEHHE C O0OpaslaMu METAUIOB W CIUIaBOB, UX (U3MUYECKUMU
CBOMCTBaMH, M3y4YECHHE  PE3yJbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOb30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIMSI W HATpus C BOJOM (BO3MOKHO HCIIOJIL30BaHUE BHJICOMATEPHUAIIOB),
UCCIIEJOBAHUE CBOMCTB KECTKOW BOJIBI, MpoOliecca TOPEHUs KeJe3a B KUCIOPOJIe
(BO3MOXXHO  HCIIOJIb30BAaHHWE  BHJIEOMATEpPUANIOB), MPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJblMsl, aTFOMUHUS, ITMHKA, Keme3a (1)
u xenesa (III), menu (II), HaOmromeHWEe W OMHMCaHUE MPOIECCOB OKpaIlIMBAHUS
IJJaMEHU MOHAaMU HATpus, Kalus U Kaublusg (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUPOKCHUIA ATTFOMUHUS
U THJIPOKCHU/IA [IMHKA, PEIIEHUE IKCIIEPUMEHTANIbHBIX 3aj1a4 1o TeMe «Bakneiime
METaJIIbl U KX COSTUHECHHUS.

XHMHUS M OKPY:KaOLIas cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXKM3HU 4YeJioBeKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momoris npu
XUMUYECKUX 0YKOTaX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYXKarolleh cpeinl (MpeaenabHasi JOoImyCcTUMas
KOHIIEHTpaius Beilects, naanee — [1/IK). Poas xumMuu B penieHun 3K0JI0rM4ecKux
pooseMm.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mexcnpeomemmnuwie ceasu

Peanuzanust MeXnpeAMETHBIX CBSI3€M MpHU KM3yYEHHMM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSATHSA: HAyYHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIaCCHU(pUKALMS, TEePUOAUUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHE, MOJIeNb, SBJICHHUE, IMaPHUKOBBIN
3 deKT, TEXHOIOTUSsI, MaTEPUAITBI.

®du3zuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIHI,
PaauOaKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKUI 3apsia, MPOBOJIHUKH,
MOJIYIPOBOJHUKH,  JIUAJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIleCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAas
pemeéTrka, CIiaBbl, (PU3UUYECKUE BEIWYUHBI, CAUHUIIBI U3MEPEHHS, KOCMUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: dortocunres, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPOSJIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIC BEIIECTBA.



I'eorpadusi: atmocdepa, ruapochepa, MuUHEpaIIbl, TOPHBIE TTOPOBI, TTOJIE3HBIC
UCKOTIaeMBbI€, TOTUTMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4YeHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOIecTBe MpaBWIaMU M HOPMaMH TIOBEICHHS W CIIOCOOCTBYIOT TMpoIieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIIMAIM3AIMN O0YHArOITNXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCA  CHCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTALUA U
paclIMpeHre OMbITa ASSTEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) IaTpHOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOT'O OTHOULIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAHUSI 3HAUYCHUS XUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQoOpmaiuenn o
NEPEJOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaAX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHON JESATEIbHOCTH TPU BBIMOJHEHUHU
y4eOHBIX, IMO3HABATEJbHBIX 3a/1au, BBIMOJHEHUM XUMHYECKHX SKCIEPHUMEHTOB,
CO3/ITaHUH YUYE€OHBIX TPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHUIO U B3aUMOTIOMOIIU
B MPOIIECCE ITOM yueOHOM AeATENHPHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEICHUE
U TOCTYIIKM CBOMX TOBApHILEH C MO3UIMKA HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTAaBIISIOLIUE
OCHOBY JJI TMOHUMaHHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TOZHAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBACHCHHUS HAOJIOJaeMBIX IPOIIECCOB M SIBIICHHM,
MO03HABATENbHON, MH()OPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pPaboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYIHBIMA TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  MCCIENOBATEIbCKON
NeSITENLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) gpopMupoOBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAaHWE ILEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIECACTBUU H
HEMPUATUE BPEHBIX MPUBBIYCK (YIOTPEOICHHS aJTKOTOMs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuid 0€30macHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBaXKEHHE K TPYAY U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAHMM 10  XHWMHH, OCO3HAaHHBIH  BBIOOD
WHJVMBUAYaJIbHOU TPACKTOPUU MPOJIOKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTHPOBATHCS B TPOeCCUOHATILHON cpeie;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

AKOJIOTMYECKH 11€7eCO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAHUE LIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXMYECKOMY 370pOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
paBuUJ1 0€30MMaCHOT0 MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4aeMble MPU U3YUYEHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIICHUs MOCPEIACTBOM METOJOB XHUMHH,
3KOJIOTUYECKOTr0 MBIIIJICHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeAMETHBIX pe3yJabTAaTOB BBIACISIIOT 3HAYUMBbIC JJIsS
dbopMupOBaHUS MUPOBO33PEHUSI OOIICHAYYHBIC MOHATHS (3aKOH, TEOPUS, IPUHITHII,
runore3a, (Qakr, cucrteMa, MpPOIECC, OAKCHEPUMEHT U JPYyroe.), KOTOpbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (OPMHUPOBATH IMPEJICTABICHUE O IEIOCTHOU



HAay4YHOW KapTHHE MHpa, U YHUBEpCaAIbHbIC YueOHbIE JeHCTBUs (ITI03HABATEIIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecreynuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jijoruyeckue AeiicTBHA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHHUH
3HAHUMW: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TMOHSTHUSIMH), UCHOJIb30BAThH
MOHSATHUS JIs1 OOBSICHEHUS OTJICIbHBIX (PAaKTOB U SIBIICHHH, BRIOWpPATh OCHOBAHUS U
KpUTEpUH JUIS KIAaCCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0O aHAJIOTHUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUYCHUS

YyMEHHE TPUMEHATh B IIpOIleCCe IO3HAHWS TOHATUA (TIpeAMETHBIE |
MeTanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJ JJEMEHTa), XUMHYeckas ¢opMyia W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEJACTABICHUM BBISIBIATH M XapPaKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHMS B U3YyUaEeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBarTe/bCKHeE AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAYECTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3HI IO TIPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEACHUIO
YYCHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3IMUHBIX BUJIOB U ()OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIIEHUBATh MNPOTHUBOPEUMBYIO U
HEJ0CTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHTh Pa3In4Hble METOJbl U 3alpOoChl MPU MOMUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBINOJHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 33Ja4 ONpPEIEIEHHOTO THUIIA, TPUOOPETEHUE ONBbITA B
o0JacT UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHUE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAIBHYIO (JOpMY MpeCcTaBICHUs HHPOPMAIIH U
WUTIOCTPUPOBATh PpEIIaeMble 33Ja4d  HECIOKHBIMU CXEMaMH, JuarpaMmmaMu,
apyrumu ¢popmamu rpadvki 1 MX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBaTh B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIbCKON N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUHM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HAa COCTOSIHUE OKpYXKaroled MNpUpOaHON
Cpenpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiCTBHA:

YMEHHSI 33]]aBaTh BOMPOCHI (B XO/€ uanora u (Wim) JUCKYyCCUH) MO CYIIECTBY
oOcyxgaeMoil  Tembl, (POPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  NOJYyYEHHbIE  pe3yJbTaTbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
1ab0paToOpHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTpYyJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, oOMeH MHEHHMSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHUE KPUTEPUEB IO OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUYeOHbIX U
NO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJISTh WM KOPPEKTUPOBATH
NPEIVIOKEHHBIA AJTOPUTM JIEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJTyY€HUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaAKIMSIX,
OIICHUBATh COOTBETCTBUE IOJYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHUE
UCIOJIb30BaTh M aHAJIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIJaHUN.

IMPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO MaHHOW (enepaibHOW pabodeil mporpaMMonu,
BBIJICJIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHHUS U CIOCOOBI



nerdcTBul, crnenudUUecKue IS IpeAMEeTHOHM o0jacth  «XUMHUS», BHUIBI
NEATEIbHOCTH IO  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K koHiry oOyueHnusi B 8 kiacce npeMeTHbIe pe3yibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUN:

* PacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKHUX MOHSTUW: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO AJIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTENEHB
OKUCJICHHS, XMUMHUYECKas peakius, KiaccupuKaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHHUS, PEaKIUU 3aMElIeHUs, peaKIuu
0o0MEeHa, PK30- ¥ SHJIOTCPMHUCCKHUE PEAKIINH, TEIII0BOM A((EKT peakium,
S7IpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalb, pauyc aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS W HEMOJISIPHAsl KOBAJICHTHAs! CBSI3b, MOHHAS
CBsI3b, HWOH, KaTMOH, AaHWUOH, pPACTBOP, MaccoBas JOJi BEIIECTBa
(mpolieHTHAs! KOHIIEHTPAIHs) B paCTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHUH H
MPUMEHSTH 3TH OHATHUSA IPU OMMCAHUY BELIECTB M UX MPEBPALLICHHUII;

* HCIOJB30BaTh XMMHUYECKYIO) CHUMBOJIMKY [UJII COCTaBJieHUS (opMyI
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHUM MO
dbopmyiiam, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHass M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MoJoxeHus B Ilepuogmueckoin cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTaJipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamaeckoit
CUCTEMBbl XHMMHMYECKHUX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIE TEPHUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabmuue «llepuoguueckass cucrtema xumudeckux osiemeHToB [ U.
MenpeneeBay € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj A1pa, o0IIee YUCIO IEKTPOHOB
U pacrpeiesieHHe UX MO0 SJIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuud (0 YUCIy U COCTaBy YYAcCTBYIOIIUMX B pPEaKLUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKasi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUS XUMUYECKHX IPEBpAILCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHMS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJUTE PACUETHI 10 YPABHEHHUIO
XAMHUYECKOU PEAKIINU;

IIPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTEIBHON NEATEIIBHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — /I HU3Y4YEHHUS CBOMWCTB
BEIIECTB M XHMHYECKUX pEaKIUi, ECTECTBEHHO-HAYYHbIE METOJbI
NO3HAHUA — HAONIOJEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIe10BaTh MPaBUIJIaM MOJb30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
obopymoBaHueM, a TakKe IMpaBuUiaaM oOOpaleHusi ¢ BEIECTBAMH B
COOTBETCTBUM C HHCTPYKUMSIMHM [0 BBIIIOJHEHUIO J1ab0paTOPHBIX
XUMHUYECKUX OTBITOB MO MOJYUYESHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia M KHCIIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMNPENEIEHHOM
MacCOBOM J0JIEM PACTBOPEHHOIO BEIECTBA, IUIAHUPOBATH M INPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JIAKMYC, (peHON(PTaTenH, METUIOPAHK
U Jpyrue).

K koHIy 00ydenus B 9 kjacce npeIMeTHbIE PE3yNbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIIOKHOE BEUIECTBO, BAJIECHTHOCTB, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKUusi, XUMUYECKasl CBA3b, TEIIOBOU 3(P(PeKT
peakuud, MOJb, MOJISIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDIJIEKTPOJIUTHI, DJIEKTPOJIMTHYECKAST IUCCOLMALMNA, PEAKLHUH HOHHOIO
oOMeHa, KaTaau3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBIICHUE, aJUIOTPOIU,
aM(OTEepHOCTb, XUMHYECKas CBSI3b (xoBaJIeHTHAI, HMOHHAs,
METAJUTUYECKAs ), KpUCTAIUTUYECKAs PEIIETKA, KOPPO3US METAILIIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW pEeaKIUH, MPEJeIbHO AOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHUI;
WCIIOJIb30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUK;

ONPEAEIIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHM 1o (opmysiaM, BUJ XUMUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAS, METAaJUIMYEeCKasi) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opmMmyJie, XapakTep Cpenbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCIMHEHUMN, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbich Ilepuogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKHUX 3JIEMEHTOB:
paznuarh MOHATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaYEHUS, KOTOPbIE UMEIOTCS B IEPUOANUECKON TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTHUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB H
3apan  sApa, oOIIee YHCI0 JJIEKTPOHOB U pACHpEEeNIeHHE WX IO
3JIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOB M MX COCIMHEHUN B Mpejenax MallbIX NMEpUoJOB U
[JIABHBIX MOJrPYIH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIY U COCTaBy YYAaCTBYIOLUIUMX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CrenuPuuecKue XUMHYECKUE
CBOWCTBAa NPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAAsl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOM JHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUN HOHHOTO



oOMeHa, ypaBHEHHUs peaKlHil, TOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ATHX PEaKIInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYXHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO JJeMeHTa 1o (opMysie COCIMHCHUS,
MacCOBYIO JIOJIIO BEIIIECTBA B pACTBOPE, TPOBOIUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOMN peaKInu;

coOJTr01aTh TIpaBuJIa MOJIb30BAHMS XUMUYECKON TTOCYI0M B TJa00paTOPHBIM
o0Opy/ZOoBaHMEM, a TakXkKe TMpaBuja OOpallleHUsT C BEHIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIIMSIMH 110 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTJIeKUCIIOro ras3a);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIECTB. PACMO3HABATH OMBITHBIM IMyTEM XJIOpUI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIAPOKCHII-UOHBI, KATHOHBI
aMMOHHSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPTraHUYCCKUX BEIICCTB;

MIPUMEHSTh OCHOBHBIC OIEPAIlMX MBICTUTEIIBHON JEATSILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHNE, CHUCTEMAaTHU3aIIo, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUH, €eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBIM M
MBICJICHHBIH ).






9 KJIACC

KoanuecTBo 4yacoB

DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3jie/ioB Kontpoasusie | TIpakTHecke (uudposbie)
n/m | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKuu
[ToBTOpeHnue u yrnyOieHue
1.1 3HAaHUW OCHOBHBIX Pa3feiioB 5 1 bubmorexa OK
' pas https://m.edsoo.ru/7f41a636
Kypca 8§ Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [JOK
' XUMHYECKUX PEaKIui https://m.edsoo.ru/7f41a636
DIEeKTpOoIUTHYECKAs
1.3 rcconuanus. XuMUIeCcKue 8 1 1 bubmorexa HOK
' A T https://m.edsoo.ru/7f41a636
peaKIy B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HemeTanabl 4 UX cOeIMHEHUS
OO61mas xapakTeprucTuKa
2.1 XI/IMI/I‘-IGCKEX BHEI:MGHTOB 4 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO6m1as xapakTepucTuKa
27 XHUMUYECKHUX DJIEMESHTOB 6 bubnuorexa [JOK
' VIA-rpynnsl. Cepa u e€ https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6mias xapakTepucTuka
bu6mmoreka [{OK
2.3 XUMHYECKUX AJIEMEHTOB 7 1

VA-rpynmsl. A3ot, hocdop

https://m.edsoo.ru/7f41a636
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1 UX COCIUHECHUA

OO1m1as xapakTepUCTHKA
XMMHUYECKHUX 3JIEMEHTOB

bubmuoreka [{OK

24 8
IVA-rpynnel. Yrinepoa u https://m.edsoo.ru/7f41a636
KPEMHHU B UX COCTMHECHUS
Hroro no pazgeny 25
Pa3znen 3. MeTajli1bl H X COeAMHEHHS
N bubmuoreka [{OK
31 Obume cBolCTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
39 Baxnelime MeTajuibl U X 16 bubmuoreka [JOK
' COETMHEHUS https://m.edsoo.ru/7f412636
Hroro no pazngeny 20
Pa3nen 4. Xumus u okpy:kamomas cpeaa
41 BemectBa u maTepuasl B 3 bubmnoreka [IOK
' JKM3HU YeJ0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMst 3 bubmotera [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME



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

8 KJIACC
KosmuecTBo yacos DIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoTshI padoThI
pecypchbl

| [Ipenmer xumuu. Ponb xumuu B | bubmmorexa [IOK
JKU3HM 4esoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

5 ITonsiTe 0 MeTOIaX NO3HAHUS B ) bubmuoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «IIpaBuiia

3 paboTHI B TaOOPaTOPUU U IPUEMBI 1 bubnnorexa [JOK
oOpartieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 UYuctele BemecTBa U cMecu. CriocoOsl | bubnuoreka [JOK
pazzaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Ipaxtuyeckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [IOK

8 N PIMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKH MOBAPEHHOM COMN)»
bu6nmoreka [JOK
6 ATto oJe 1
TOMBL I MOJERYIH https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHUE AJIEMEHTHI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTbie 1 cI0XKHBIE BELIECTBA 1 bubmmorexa [TOK

P B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKO0H ITIOCTOSHCTBA COCTaBa BEIIECTB.

bu6mmoreka [{OK

10 X eckas o a. BaientHoc
MMHHECKa QOpMY! HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHoOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10719 XUMHAYECKOTO bubmuorexa [JOK
3JIECMEHTA B COeIUHEHUU https://m.edsoo.ru/ff0d350¢
13 KomnuectBo BemecTsa. Moib. bu6mmoreka [{OK
Monsipnas macca https://m.edsoo.ru/ff0d5230
14 du3uYecKre U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XuMHUYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciioBus NpOTEKaHUS bubnnorexa [JOK
XUMHUYECKUX PEAKIUU https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4uecTBa, Macchl
17 BEIIIECTBA [0 YPaBHCHUSM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Krnaccudukanus XumMuueckux
18 €aKlMil (CoeqMHEHUs, PA3I0KEHUS bubmmorexa [TOK
pealtt A P : https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHA)
M. B. JIoMOHOCOB — yu€HBbIN-
19 sHuuKiIoneauct. O600IeHNE 1 bubmorexa HOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3alus 3HaHU
20 KonTponbnas padora Nel no teme bubnnorexa [JOK
«BelecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BemecTBo. O30H

dusznueckue U XMuMHUYECKHE CBOMCTBA

22 KHUCJIopoJia (peakuy OKUCICHUS bubmmorexa LIOK
posa (peatl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcumax
CrniocoOslI MoTy4eHHs KHCIOpo/ia B
23 71a00paTOPUH U TPOMBIIICHHOCTH bubnrorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3¢ pexT xumuueckon
24 peaKIiu, IOHATHE O bu6mmoreka [IOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUYECKUX PEAKIUAX
Tomnuso (HedTh, yroiab U METaH).
25 3arpsizHeHUE BO3/1yXa, CIIOCOObI €ro bubnuotexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
IpeI0TBpALICHUS
[IpaxTuyeckas padora Ne 3 o reme
26 «Ilomydenne u cobupanue bubmorexa LIOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHUE €TO CBONCTBY»
7 Bonopon — anemeHT u mpocTtoe bubnuoreka [IOK
BelecTBo. HaxoxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
73 ®uznuecKre 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{OK
29 ITo € 0 KMCJIOTax U CO
FUTHE O KHCJOTAX 1 COIBIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o reme
bu6nuoreka [JOK
31 «ITonyyenue u cobupanue BOAOPO/a,

W3YUYEHHUE €TI0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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Mounsipabiit 00BEM ra3oB. 3aKOH

bu6mmoreka [{OK

32 ABoraapo https://m.edsoo.ru/ff0d542¢
Brrurcnenus 00bEMa, KOJIMUECTBA
33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY bubmorexa HOK
- https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIH 00BEMY
Boruncnenust 005EMOB ra3oB 1o
34 YPAaBHEHUIO pEaKlMi Ha OCHOBE bubmmorexa [TOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIIIEHUH Ta30B
15 ®uznuecKre 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanui. ITonsitue 00 bubmuoreka [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputeb.
37 HackbliieHHbIE ¥ HEHACHIIIICHHBIE bubmuoreka [JOK
pactBopbl. MaccoBas 10Jisl BELIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
IIpaxkTuyeckas padora Ne 5 o teme
18 «IIpuroroBnenue pacTBOpPOB ¢ bubnnoreka [JOK
onpeAcNIEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
19 KonTponbnas padora No2 mo teme bubmuorexa [JOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiIaccuduKaus, bubnmoreka [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHHMsI: COCTaB, KJIaccuUKaIms, bu6nmoreka [JOK



https://m.edsoo.ru/ff0d542e
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losnyueHre u XuMu4eckue cBOWCTBa bubnumorexa [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOéBII) oI q)eHI/I;I XI/IMI/I‘-IZ(IZ)KI/IC bubmmorexa [TOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue
47 SKCHEPUMEHTANIbHBIX 33/]a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUI»
I'eneTnueckas cBSI3b MEKIY
bu6mmorexa [IOK
48 KJIACCaMH HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9as50
COETMHEHUI
49 O06001eHre U CUCTEMATU3AIIHS bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KontponsHas padora Ne3 mo reme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmmorexa [TOK
“n P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbie MOMBITKU KIAaCCU(PUKAIIUU
51 XUMUYECKUX 31eMeHTOB. [loHsTHEe 0 bubmmorexa [TOK
) https://m.edsoo0.ru/00ad9ffa
IpYIIax CXOJHBIX AIEMEHTOB
[Tepronuueckuii 3aKOH U
bu6mmorexa [IOK
52 [Tepuonnueckas cucrema

XHUMHYECKHX d1eMeHTOB /JI. 1.

https://m.edsoo.ru/00ada52c
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Menneneena

53 [Iepuonsl, rpynnsl, MOATPYIIIBI bubmmorexa [JOK
https://m.edsoo.ru/00adas52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000I04eK
55 aToOMOB 3J1eMeHTOB [leproauueckoit bubmmorera [IOK
https://m.edsoo.ru/00ada6bc
cuctemsl /[. 1. MeHnzaeneeBa
XapakTeprucTuKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 IOJI0KEHUIO B bubnuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKH U IPAKTUKU. J1. bubnuorexa [JOK
N. MenpaeneeB — yu€Hblid, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKJaHUH
Pesepubliil ypok. O60011eHIE 1
58 CI/ICTI;)MaTI/IS:IIII/ISI 3H£;1H1/11‘/I'III / bubmmorexa [IOK
. https://m.edsoo.ru/00adb33c¢
Bcepoccuiickast mpoBepouHas paboTa
KonTponbHas padora Ne4 mo teme
59 «Ctpoenue aroma. XUMHUYECKas bubnuorexa [IOK
cBs13b» / Beepoccutickas https://m.edsoo.ru/00adb486
MpoBepoyHas paborta
60 DIEeKTPOOTPULIATETLHOCTh ATOMOB bubnnorexa [JOK
XUMHUYECKHUX JJIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuueckas cBsi3b bubmmorexa [TOK
https://m.edsoo.ru/00adac34
62 KoBanentHas nosnsipHasi XuMuieckas bubnnoreka [JOK
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CBSI3b https://m.edsoo.ru/00adaab8

63 KoBanentnas nenomnsipHas ) bubnnorexa [JOK
XUMHUYECKast CBA3b https://m.edsoo.ru/00adaab8

bubnnorexa [JOK

64 Crenenp okucneHHA ! https://m.edsogru/OOadae28

65 OKHCIUTENBbHO-BOCCTAHOBUTEIIbHBIE 1 bubmuorexa [JOK
peaKkuuu https://m.edsoo.ru/00adb076

66 OKucnuTeny U BOCCTAHOBUTEIHU 1 5;165;1;?:;(;52/1303 db076
Peseprubiil ypok. O6001eHIE 1

67 cHUCTeMaTH3alys 3HaHUH 110 TeMe 1 bu6mmorexa [IOK
«Ctpoenne atoMa. XuMHUYECKast https://m.edsoo.ru/00ad9cb2
CBSI3b»

68 PesepBHslit ypok. O60011eHue u | bubnnorexa [JOK
cucTeMaTu3anus 3HaHUI https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJILHON MIPOT'PAMMBI

9 KUIIACC

Kon
MpoBepsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTe/ibHOI MPOrpPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl

1

IIo Teme: «BemiecTBo U XUMHUYECKas peaKnus»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSTHH: PacTBOD,
AJIEKTPOJIUTHI, HEANIEKTPOJIUTHI, HIIEKTPOIUTHYECKAsT AUCCOIMAINS,
peaKkIuy MOHHOTO OOMEHa, KaTaau3aTop, XUMUYECKOEe PaBHOBECHE,
oOpaTumbie U HEoOpaTUMbIE peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIHHbIC peaKkum, OKHCIIUTEITb,
BOCCTAHOBUTEINIb, OKHCICHHE U BOCCTAHOBJICHHUE, aJUIOTPOIHS,
amdoTepHOCTh, XHMHYECKas CBs3b (KOBAJEHTHAs, HOHHAas,
MeTaJuIn4YecKast), KpUCTAJUIMYeCKas peImETKa, CIUIABbl, CKOPOCTb

XHUMHUYECKOH p€akuuu

1.2

HITIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBLIX XHMHYCCKHX MOHATUH U

MNPUMCHATH 3TU IOHATUA IPHU OTMCAHNU BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTAaBJIAITh YPABHEHMSI DJIEKTPOJIUTUYECKON JHUCCOLMALMU KUCIOT,
LIEJI0YEN M COJIEH, MOJIHBIE W COKPAILEHHBIE YPAaBHEHUS PEaKIMil

HOHHOI0 OOMeHa

1.4

PaCKpPbIBATH CYINHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiui

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMHUYECKON peakuu

Ilo Ttemam: «HemeTanmnabl B HUX COCIUHCHUA» U «MeTtamiel 1 UX

COCOAUHCHUA

2.1

XapakTepu3oBaTh  (OMHCHIBaTH) 0OmMEe W  crenuduueckue
XHUMHUYECKHE CBOMCTBA MPOCTBIX U CIIOKHBIX BEHICCTB, MOATBCPKAAA
ONMCaHHWE TPHUMEPAaMH MOJICKYJSIPHBIX W HWOHHBIX YypaBHEHHI

COOTBCTCTBYIOINX XUMHUYCCKUX peaKuHﬁ

2.2

COCTAaBJIATb YPABHCHU A peaKuHﬁ, MNOATBCPKAAOIMUX CYIICCTBOBAHNC




TCHETHYCCKOM CBS3H MCXKY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOrHO3NPOBATH CBOICTBa BCIHICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH ITPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX

YCIOBHSAX

24

CIEAOBaTh IpaBUIaM I[IOJb30BAHUS XUMHUYECKOM TIOCYIOW H
Ja00paTOPHBIM O00OpPYJOBAaHUEM, a TAKXKE MPAaBUJIAM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKLUMSMU MO BBIITOJIHEHUIO
Ja00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYCHHIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMMaKa U YTIEKUCIIOrO ra3a)

2.5

MPOBOANTH PEAKIUH, TMOATBEPKAAININE KAYECTBCHHBI COCTaB
pa3IMYHBIX BEIIECTB: pACIO3HABaTh OIBITHBIM MYTEM XIJIOPHUJ-,
Opomun, woamn, kapOonar, ¢Qocdar, cunmkar, Cynbdar,
THIIPOKCUINOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJlIOB,

IIPUCYTCTBYIOLIME B BOAHBIX PACTBOpPaX HEOPIAHUYECKUX BEILECTB

ITo Teme: «XuMHs U OKpyKaroLas cpefa»

3.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX MMOHSATHM: HI[K

BCIICCTBA, KOPPO3KUd METAJIJIOB

3.2

MIPUMEHATh OCHOBHBIC OMEPAIMH MBICIUTEIBHOU JEATEIHBHOCTH —
aHaIM3 MW CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMATH3alluIo,
BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JUIsI M3Yy4YCHHS
CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIMil; €CTeCTBEHHOHAYYHbIE
METOAbl TO3HAHUA — HAOJIOJIEHHWE, WU3MEpPEHHEe, MOJEIUPOBAHUE,

9KCIIEPUMEHT (peaabHbI U MBICJICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemectBo 1 xumnueckas peakuus. [loropenue

1.1

[lepuonnueckuii 3akoH. Ilepuoanueckas cucTeMa XUMHUYECKUX BJIEMEHTOB
J.M. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKHX DJEMEHTOB TMEPBBIX TPEX TMEPHUONOB, KaMsl, KajbllUsi M HX
COCJIMHEHUN B COOTBETCTBUM C IOJIOKEHHMEM 3JIEMEHTOB B llepuoanueckoit

CUCTEMEC U CTPOCHHUEM UX aTOMOB

1.2

CtpoeHHue BeIIECTBA: BHUJABl XUMHUYECKON CBS3U. THIMBI KPUCTATUTMYECKUX
pPELIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKON
peméTki W BUJAa XUMUYECKOW cBs3u. Kiaccudukamuss U HOMEHKJIATypa
HEOPraHMYECKUX BEUIECTB (MEXIyHApOJHAas W TpUBHUAJbHas). XUMHUECKUE
CBOICTBa BEIIECTB, OTHOCSUIUMXCS K PA3JIMYHBIM KJIacCaM HEOPraHWYECKUX

COC,ZLI/IHGHI/II\/'I, TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukaius XuMAYECKHX PEAKIUN M0 Pa3IUYHBIM MPU3HAKAM (T10 YHCITY
M COCTaBy yYacTBYIOLIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P (eKTy, 1o
U3MEHCHHIO CTETICHEH OKHCIICHHS XUMHUYECKUX DJIEMEHTOB, IO OOPATUMOCTH,
0 YyYacTHIO Karajau3aropa). OK30- W DJHIOTEPMHUYECKHE PEaKIuH,

TEPMOXUMHNYCCKUC YPABHCHHA. ITonsTue o CKOpPOCTHU XHUMHYCSCKOM pC€aKnuu

1.4

ITonsatue 00 O6paTI/IMI>IX u H606paTI/IMLIX XUMHUYCCKHUX PCAKIUAX. Ilousarue o
FOMOTCHHBIX MW TICTCPOICHHBIX pPCaKIUAX. IlonssTe o0 XHUMHYECKOM
PaBHOBCCHH. (DaKTOpBI, BJIIMAIOIIUE Ha CKOPOCTH XHUMHYSCKOM p€akuuu "

IMMOJIOKCHHUEC XUMHUYCCKOI'0O PAaBHOBCCHA

1.5

OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE pcaKkiuu, BHGKTpOHHBIfI 6aJ1ch
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakiuu. (COCTaBlIeHHE YypaBHEHHM
OKHCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ C HUCIIOJIB30BaHUEM MCETOOA

AJICKTPOHHOTO OajaHca

1.6

Teopus 31EKTPONUTUYECKON AUCCOLUAIINH. DIEKTPOIUTHI U HEINEKTPOIIUTHI.
Karnonsl, aHnoHBl. MeXaHN3M JUCCOLMALUH BEILECTB C PAa3IUYHBIMU BUIaMU
XUMU4ecKou cBsizu. CreneHpb aucconuanuu. CUIbHBIE U CITa0bIe JIEKTPOITHUTHI.

Peakuiuyu MOHHOTO oOMeHa. YcioBHs MMPOTCKAHUA peaKI_II/Iﬁ HOHHOTO O6MeHa,




MOJIHBIE M COKpalIEHHbIE MOHHBIC ypaBHEHUs peakiuid. CBOWCTBAa KHCIOT,
OCHOBaHMH U COIIEH B CBETE€ MPEACTABICHUI 00 AIEKTPOIUTUIECKOM

nuccounanuu. KauectBeHHbIe peakiuu Ha HOHBL. [[oHsTHE O rHIpoIH3e cCoJieit

1.7

XHUMHUYECKUN 3KCIEPUMEHT: O3HAKOMJIEHHE C MOJAENSAMHU KPHUCTAJUIMYECKUX
PEIIETOK HEOPTaHWYECKUX BEIECTB — METAIJIOB U HeMeTalsioB (rpadura u
ayiMasa), CIOXHBIX BEIIECTB (XJIOpUJA HATPUs); UCCIEIOBAHUE 3aBUCUMOCTU
CKOPOCTH XHMHYECKOW peaklUd OT BO3ACUCTBUSA Pa3NUYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOAHOCTH  PACTBOPOB  BELIECTB, IHpolecca
JUCCOLIMAIMU  KHUCJIOT, INEJOYe U cojedl (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKaHUsl peakiuil MOHHOrO oOMeHa (oOpa3oBaHHME OCaJKa, BBIICICHUE
raza, oOpa3oBaHHME BOJBI); ONBITOB, WJUIIOCTPUPYIOUINX  MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuit (ropenue, peakuuu
pa3jokKEeHUsl, COEJUHEHMs); pPAclO3HABAaHUE HEOPraHMYECKUX BEIIECTB C
MIOMOIIIbI0 KAYE€CTBEHHBIX PEAKIMl Ha MOHBI, PEIICHUE SKCIEPUMEHTAIbHBIX

3aga4

Hewmeramisl 1 ux COCIUHCHUA

2.1

OOmass xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3HuUecKue CBOMCTBA
MPOCTBIX BELIECTB — TraJIOT€HOB. XMMHUYECKUE CBOMCTBA HA MPUMEPE XJIOpa
(B3auMoielicTBUE C MeTa/lllaMu, HEMETaJUIaMH, LIeJI049aMu). XJIOPOBOJOPOI.
Conguas KHCJIOTa, XHMHUYCCKHEC CBOfICTBa, MOJIyUYCHHUC, TPUMCHCHUC.
JeiicTBUe XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YejoBeka. BakHeimue

XJIOPpUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

Obmas xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucienus. CTpoeHue u (pru3nueckrue CBONCTBa
MPOCTBIX BEIIECTB — KHUCIOPOAAa W Cepbl. AJUIOTPONHBIE MOIU(PUKALNUU
KHCJIOpPOJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
busznyeckue W XUMHUYecKue cBOMCTBA. OKCHUIBI cepbl KaK MpPEICTaBUTENN
KHCJIOTHBIX OKCH/OB. CepHaﬂ KHCJI0TAa, (1)I/IBI/I‘~I€CKI/I€ A XUMHUYECKHE CBOMCTBA
(oOmue xak mpeacTaBUTeNs Kiacca KUCIOT U cnenuduieckue). XUMHUECKHUe
peaxuuy, JexKaliie B OCHOBE NMPOMBIIIIEHHOTO0 Croco0a MoTy4eHHs! CepHOil
kucioTel. [Ipumenenne. Con CepHOM KUCIOTHI, KAYECTBEHHAs] peakiusi Ha
cynbdaT-uoH. Haxoxxaenue cepbl 1 €€ COeIMHEHHI B MPUpoJie. XUMUYIECKOE

3arpsA3HCHUC OKp}/')KaIOH_IeI\/'I Cpeabl COCAUHCHHUAMU CCPbL (KI/ICJ'IOTHBIe JOXKIU,




3arpsi3HECHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS
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OOmrast xapakTepucTuka 371eMeHTOB VA-rpymibl. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIEHUs. A30T, paclHpoCTpaHEHHE B
npupoje, pusndeckrue u XuMudeckue cBoiictsa. KpyroBopot a3ora B npupo/ie.
AMMHak, ero (Qu3MuecKue M XHMHUYECKHE CBOMCTBA, TOJy4Y€HUE U
npumeHerne. Conau aMMOHUS, WX (PU3MYECKHE W XWMHYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakuysi Ha MOHbl aMMOHUS. A30THas KUCIIOTa,
e¢ momyueHue, (UIMYECKHE W XHMHUYECKHE CBOWCTBa (0OmMe Kak
IpEeJCTaBUTEIIS Klacca KUCIIOT U crienuduyueckue). Vicnonap3oBaHue HUTPAToB
U cojell aMMOHMSI B KauyeCTBE MMHEPAIbHBIX YJI0OpeHHil. Xumuueckoe
3arpsi3HEHUE OKPYKAIOLIEH cpebl COSANHEHUSIMU a30Ta (KMCIOTHBIE IO,

3arpsi3HEHUE BO3/yXa, TOUBBI U BOJOEMOB)
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docdop, amnorponnsie MoguduKkanmuu Gochopa, GU3NIECKUEe U XUMUIECKUE
cBorictBa. Oxkcua dochopa(V) u dochopnas xuciaora, dusmdyeckue u
XMMHYECKHE CBOWCTBA, monydeHue. Vcmonp3oBanue (ochaToB B KavyecTBe

MUHEPATBHBIX YI00pEeHHI

2.5

OO6mrast xapakrepuctuka 3iemMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHBIE CTEMECHU OKHUCICHUSA. YTIEpOJ, aJUIOTPOIHBIC
Moau(duKauK, pacnpocTpaHEeHHEe B Hpupojne, (U3NYecKue U XUMHYECKUe
cBoiictBa. Ancop6iusi. Kpyrosopot yriepona B mpupoae. Okcubl yriaeposa,
ux (pusmueckre M XMMHUYECKHUE CBOWCTBA, JIEWCTBHE HA >KUBbIE OpPraHU3MBI,
MOJTy4YeHUE U TPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBI, CBSI3aHHBIC C OKCHUIOM
yriepona(IV); rumoresa rio0aabHOTO TMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ conM, WX (PU3UYECKHEe U XUMHYECKHE
CBOICTBa, MOJy4YeHHEe W NpuMeHeHue. KadecTBeHHast peakius Ha KapOoHaT-
noHbI. Vcronb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH U

CEIIbCKOM XO3SIUCTBE

2.6

[lepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCTUHEHUSIX
yriaepona (MeTaH, 3TaH, STWIEH, alETWIEH, 3TaHOJI, IVIMLEPUH, YKCYCHas
kuciora). Ux coctaB m xumuueckoe crpoeHue. [lonstue o Ouonoruuecku
BaXHBIX BEILECTBAX: XHpaX, O€JIKax, yrJIeBOoJaXx — M HUX pOJU B JKU3HHU
yenoBeka. MarepuaabHOE €IMHCTBO OpPraHMYeCKMX W HEOPraHW4ecKUX

COEIMHEHUN

2.7

erMHI/Iﬁ, €ro (1)I/ISI/IIIGCKI/IC Hn XHUMHYCCKUC CBOﬁCTBa, INOJIy4YCHHUEC U

npumenenne. CoequHeHus] KpeMHUsl B mipupojae. OOmue mpencraBicHust 00




okcuze kpemMHus(I1V) u kpemuueBoit kuciote. CUIMKAThI, UX UCIIOJIb30BAHUE
B ObITy, MEIUIMHE, I[POMBIIUICHHOCTH. Bakneillme crpouTenbHble
MaTepuaibl: KepamMHuKa, CTEKJIO, IIEMEHT, OCTOH, ene300eToH. [IpobiemMbl
0€30IacHOT0 MCIOJb30BaHUs CTPOMTEIbHBIX MAaTEpHaliOB B IOBCEIHEBHOM

KHU3HU

2.8

XUMHUYECKUHN SKCIIEPUMEHT: M3ydeHHe 00pa3loB HEOPTaHWYECKHX BEIIECTB,
CBOICTB COJIIHOM KMCIIOTBI; IPOBEICHUE KaYE€CTBEHHBIX pEaKLUi Ha XJIOpUA-
WOHBI W HAONIO/IEHHE MPU3HAKOB HMX MPOTEKAHHUS; OIBITHL, OTPAXKAIOIINE
¢bu3nyeckre 1 XMMUYECKUE CBOICTBA raJlor€HOB U UX COEMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE C OOpa3lamMH XJOPHI0B
(raJloreHN1I0B); O3HAKOMJIEHHWE C oOpasuamu cepbl U €€ COCIUHEHUSIMHU
(BO3MOHO HCMOJB30BAaHUE BUIECOMATEPHUANIOB); HAOIIOJEHUE IIpoliecca
oOyriMBaHus caxapa MoJl IeHCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHCIIOTHI;
M3y4YEHHE XMMHUYECKHUX CBOMCTB pa30aBIe€HHON CEpHON KHCIIOTHI, IPOBEACHNE
KayeCTBEHHON peakIuM Ha Ccyib(aT-MoH M HaOJIOJeHHe MpHU3HaKa eé
MPOTEKAaHUsS; O3HAKOMJICHHE ¢ (PM3WYECKHMHU CBOMCTBaMU a3ota, dochopa u
UX COEAMHEHUH (BO3MOXHO HCIOJIb30BaHHWE BHJIEOMATEpUANIOB), 00pa3laMu
a30THBIX U (HOCPOPHBIX YAOOPEHUN; TIoTydeHue, cCoOUpaHue, paclio3HaBaHHe
Y U3y4YCHHE CBOMCTB aMMHAKa; MPOBEACHNE KAaUYECTBEHHBIX PEAKLUI Ha HMOH
aMMOHHST ¥ ¢ochaT-uOH ¥ H3yYCHHE TMPHU3HAKOB WX NPOTEKAHUS,
B3aUMO/JIeHICTBHE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAJIOB); M3YYEHHE MOJEIEH KpHUCTANIMYECKUX
pemwéTok anMasa, rpadura, QymepeHa; O3HAKOMIIEHHE C IPOLIECCOM
azcopOLMU pacCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM
IPOTUBOIa3a; MOJy4YyeHHe, cCOOMpaHHe, paclO3HABaHUE U M3YyUYCHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MpPOBEACHUE KAYECTBEHHBIX pEakIMii Ha KapOoHAT- H
CHWJIMKAaT-HOHBl M HW3Y4YCHHE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIICHHUE C
IPOAYKIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE 3KCIIEPUMEHTAIbHBIX

3a4a4 110 TEMC «Baxkneinme HeMeTaJlJIbl U UX COCAUHCHUA»

Merannsl 1 ux COCAUHECHUA

3.1

OO6mrast XxapaKTeprUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHHUH
ux nonoxenus B llepuonnueckod cucrteMe XUMUYECKUX 3nemeHToB [[.H.
MenneneeBa u ctpoeHust atomoB. CTpoeHne MeTauioB. MeTrayuinueckas CBs3hb
U METAJUIMYECKash KpUCTAJUIMYECKas pemeTKa. DJIEKTPOXUMUUYECKUUA Ppsf

HaIpsHKEHUN METaJUIOB




3.2

dusnueckre U XMMHUYECKHUe CBOicTBa MeTamioB. OO1IHe crnoco0bl MOTydeHus
MeTasuioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT
kopposun. CriiaBsl (CTallb, 9yT'yH, JIOPATIOMUHNAN, OpOH3a) U UX IPUMEHEHUE

B 6LITy W NPOMBIIIJIICHHOCTHU
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[[lenouynsie MeTamsl: nonoxenue B [lepuogudeckoil cucteMe XUMUYECKHX
anemeHToB .M. MeHzeneeBa; CTpOCHUE UX aTOMOB; HaX0XKAEHUE B PUPOJE.
duznveckre U XMMHUUECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCcubl
U TUAPOKCHUIbI HATpUd W KaJusd. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COE€IMHEHUN
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[llenoyno3eMenpbHbIE METAJIBI MarHuii W KalbIMd: IIOJIOXKCHHE B
Ilepuonnueckoir cucreme xuMuueckux dsseMmeHtoB .M. Menneneesa;
CTPOEHHE HX aTOMOB; HaxOXJAeHUE B mpupojae. Pusnyeckue u XUMUYECKUE
CBOMCTBa MarHusi W Kaibliusa. BakHeimme coequHeHHS KaublHsa (OKCHI,

TUJIPOKCH, oM ). JKECTKOCTH BOABI U cIOCOOBI €€ yCTpaHEHHs

3.5

Anromunmil: nonoxxeHrne B [lepuoaudeckoll cucTeMe XMMUYECKHX JJIEMEHTOB
J.M. MenneneeBa;, cTpoeHUe aToMa; HaxoxkaeHue B npupone. dusnueckue u
XUMHYECKHE CBOWCTBAa aIIOMHHMA. AMQOTEpHBIE CBOWCTBA OKCHAA H

TUAPOKCUIA ATTFOMUHUS

3.6

Keneszo: nonoxxenne B Ilepuogmdeckoil cucteMe XMMHUUYECKHX 3JIEMEHTOB
J.N. MenneneeBa; CTpoeHUE aTOMAa; Hax0XAeHUE B mpupoae. Pusnyeckue u
XUMHYECKHE CBOMCTBa >kene3a. Okcuabl, ruapokcuanl U conu xkeneza(ll) u

xene3a(lll), ux coctas, CBOMCTBA U TIOJIyYCHHUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3iaMH METAJIOB | CIIJIABOB,
X (U3NYECKUMH CBOWCTBAMU; W3YUYCHHE PE3YJIbTaTOB KOPPO3UH METAIOB
(BO3MOXKHO WCIIOJIH30BaHUE BUJIEOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBHS OKCHIA KajJbllUsd ¥ HATpUsl C BOAOH (BO3MOXHO
WCIIOJIb30BaHNE BUICOMATEPUAIIOB); UCCIICIOBAHHE CBOMCTB JKECTKOH BOJIBI;
mporiecca TOPEHHUsl Kele3a B KHCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOR); MPU3HAKOB MPOTEKAHMS KAYeCTBEHHBIX PEAKITI HA HOHBI
(Maramsi, KaJublus, adroMHUHES, IMHKa, *xkene3a(ll) u xenesa(lll), memau(Il);
HAOJTI0/ICHUE W OTIMCAHKE TTPOIIECCOB OKPAIIMBAHUS IJITAMCHH HOHAMY HATPHSI,
Kajguss W Kaublusd  (BO3MOXKHO  KCIIOJIb30BAaHHE  BUACOMATEPHAJIOB);
uccieoBaHie aM(pOTEPHBIX CBOMCTB TMAPOKCUAA ATIOMHHHS U THAPOKCHUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 337124 10 TeMe «BaxxHelne MeTanibl

1 UX COCIUHCHUA»




XHUMHS ¥ OKpYXKarolas cpeaa

4.1

HoBbie maTepuansl 1 TeXHOJOTMHU. BeliecTBa u Matepuaibl B MOBCEIHEBHOMN
JKU3HM YesloBeKa. XUMUs U 310poBbe. bezonacHoe ucnoap30BaHue BEUIECTB U
XUMUYECKUX peakuuii B ObiTy. [lepBas moMmous nNpu XUMUYECKUX 0XKOTax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOW  TPAMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxaroriei cpenst [TJIK. Ponb XuMun B peleHNH SKOJIOTHYECKHUX MPOOIEeM.
[IpuponHble UCTOYHHUKHU YTIEBOIOPOAOB (yroyib, MPUPOAHBINA Ta3, HE(TH),

MPOIYKTHI UX MEPEPaObOTKH, UX POJIb B OBITY U MPOMBIIUICHHOCTH

4.3

XUMHUUECKUH SIKCIEPUMEHT: U3y4eHHEe 00pa3I[0B MaTepHUajoB (CTEKIIO, CIIaBbI

METaJJIOB, MOJIUMEPHBIE MaTepUabl)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMSI

IIpoBepsiemble TPeOOBAHUSA K NPEIMETHBIM pPe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHMSI OCHOBHOM 00pa30oBaTeIbHOM
NMPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMAaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XUMHUYECKOW HAayKH Kak 00JIACTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTA OOIIEH KyJIbTypbl M IMPAaKTHYECKOU
NEeSITeIbHOCTH 4EJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOLIECTBA;

IIOHUMAaHHUEC MECTa XUMUH CPCAU APYTUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX IMO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUHUCCKHUX MCETOJAaX HMCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHNYCCKUX peaKHHﬁ; YMCHHUC HUCIHOJB30BATH MOACIU  IJIA

00BACHEHHUS CTPOCHHUA aTOMOB U MOJICKYIJI

1.3

0 cepax npodeccrnoHaTbHON NEATETHOCTH, CBA3AHHBIX C XUMHUCH
U COBPEMEHHBIMH TEXHOJOTHSIMHM, OCHOBAaHHBIMU Ha JOCTHXKEHUSIX
XAMHAYECKON HAayKH, YTO IMMO3BOJUT OOYUYaIONIMMCS PacCMaTpPHBATh
XMUMHIO Kak cdepy cBoeil Oynymedl  npodeccHoHanbHOM
NeSTeIbHOCTH W CHENaTh OCO3HAHHBIM BBIOOP XHMHUH Kak
npoGMWIBHOrO MpeaMeTa MpHU MEepexofie Ha YPOBEHb CPEIHEro

obmero oopasoBaHus

Bianenne cucreMoll XMMHUYECKMX 3HAaHUM UM yMEHUE IPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHPII>i, KOTOpaA BKIOYacT:

2.1

BOKHEUININE XHMHYECCKUE IIOHATHS: XUMHUYCCKHHA JIIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJIIOKHOE BEIIECTBO, OAHOPOIHAS U
HEOJTHOPO/IHAsT CMECh, OTHOCHUTENIbHBIE aTOMHAas M MOJICKYJISIpHAS
MAacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJISIPHBIMA
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb (CpeIHss), XMMHUYECKas
peakuus, peaklMd COCIWHEHHUS, PEaKIUU DPAIOKECHHsS, PEaKIUU
3aMeIleHus], peakiui oOMeHa, TeIioBol d(deKT peakuuu, 3K30- U
SHAOTEPMHUECKHUE PEAKIIMH, PACTBOP, MACCOBAsl JOJISI XUMUYECKOTO

OJIEMEHTa B COCAMHCHHMHM, MacCoBad JOJII MW IPOLCHTHasA




KOHIICHTPALIMSI BEILIECTBA B paCTBOPE, PO aTOMa, DJIEKTPOHHBIN CIIOM
aToma, aToMHas OpOuTajb, PaJUyC aTOMa, BAJEHTHOCTb, CTENEHb
OKHCJICHHSI, XUMHUECKas CBA3b, JEKTPOOTPULIATEIbHOCTD, TOISIpHAs
U HEMNOJIIPHAs KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, METAJUIMUYECKAs
CBSI3b, KpUCTAJUINYECKAS pelIETKa (ATOMHAs!, HOHHAsI, METaJlJINUecKas,
MOJIEKYJISIpDHAsA), UOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTHYECKAsT JUCCOLMALUS, PEAKIMU HOHHOIO OOMEeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  OKUCIUTEIb U
BOCCTaHOBHTEJb, OKHCIEHUE W BOCCTAaHOBJICHUE, JJIEKTPOJIN3,
XMMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKluy,
CKOPOCTb XUMHWYECKOW peakuuu, karanmmusartop, IIJK, kopposus

MCTAJ1lJII0B, CIIJIaBBbI

2.2

OCHOBOIIOJIATAIOUIME 3aKOHbl XUMHH: 3aKOH COXPAaHEHUs MacChl,
nepuonnyeckuii 3akoH J[.M. MenzaeneeBa, 3aKOH IOCTOSHCTBA

coCTaBa, 3aKOH ABoraz[po
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TECOpHUU XUMHU: ATOMHO-MOJICKYJIApHas TCOPH, TEOpUA

BHCKTpOJIHTquCKOfI JUucconruanumn

Bnanenue ocHOBaMU XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOLLIEH :

3.1

yMEHUE TMPaBWJIBLHO MCIOJb30BaTh M3YyUYEHHBIE BeIlIeCTBA U
MaTepuaibl (B TOM YHUCIIE MUHEpajJbHbIE YJIOOpPEHHs, METaIbl U
CIUIaBbl, TPOAYKTHI MEPEepabOTKH TMPUPOJHBIX  HCTOYHHUKOB
YTJIEBOIOPOAOB (YTJIsi, MPUPOTHOTO raza, HehTH) B OBITY, CETLCKOM
XO035MCTBE, HA NPOU3BOACTBE U IMOHUMAHUE 3HAYEHHUS IKUPOB,
OenKoB, YIVIEBOAOB JUId  OpraHM3Ma  4YelOBeKa, yMEHHE
MPOTHO3UPOBATH BJIMSHUE BEIIECTB M XMMUYECKHX MPOLECCOB HA

OpTraHM3M YeJIOBEKa U OKPYKAIOUIYI0 IPUPOAHYIO CpPeLy

3.2

YMCHHUEC UHTCTPUPOBATE XUMUUYCCKHUEC 3HAHUA CO 3HAHUSAMH APYTUX

y‘Ie6HBIX npeaMETOB
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HaJIM4Ke OMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMU MH(POPMALIUU
0 XMMMH (HayyHasi U Hay4YHO-IIOMYyJIsIpHas JMUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBATh WH(OpPMAIMIO O BEIIECTBaX, WX
MpEeBpaIICHUSIX U  MPaKTUYECKOM MPUMEHEHWH U  YMEHHE

HCHOJb30BaTh €€ s pPEeIICHUA yLIe6HO-1'I03HaBaTeJ'IBHI)IX 3aaa4

BJ'IaI[eHI/Ie OCHOBaMH TOHATHIHOI'O arrmapara U CHUMBOJIMYECKOI'O




A3bIKA XUMHH JJI1 COCTaBJICHUA (]':)OpMy.]'I HCOPraHN4YCCKUX BCIICCTB,
ypaBHeHI/Iﬁ XUMHNYCCKUX peaKL{Hﬁ; OCHOBaMH XUMHUYECKOH

HomeHknarypsl (IUPAC u TpuBHaiibHOIN)

YMeHue 00bsSCHATH CBA3b MOJOXKEHUS d1eMeHTa B [lepuoanueckoit

CUCTCMC C 4YHCJIOBBIMH XAPAKTCPUCTHKAMU CTPOCHHA AaTOMOB

5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsij sjapa, oO0IIee YHCIo
3JICKTPOHOB), PACIPEACICHHEM OJJICKTPOHOB IO JIHEPreTUYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPHUOIOB, KU U KaJIbIIU
[IpencraBinenne 0  NEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKHX DJIEMEHTOB (paJlyc aToma, 3JIeKTPOOTPUIIATEILHOCTH ),
6 OPOCTBIX M CIIOKHBIX BEIIECTB OT TIOJIOKEHUSI BJIEMEHTOB B
[lepuoanueckoit cuctemMe (B MalbIX MepuUoAax H TJABHBIX
MOATpYMIax) U JIEKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue kinaccuuIpoBaTh:
7.1 XUMHYECKUE DJIEMEHTHI
7.2 HEOPraHUYEeCKHE BEIIEeCTBa
7.3 XUMUYECKHUE PEAKIIHH
8 YMenue onpeaensiTh:
g1 BaJICHTHOCTh M CTETICHb OKHCIICHUS] XUMUYECKHUX AJIIEMEHTOB, 3apsijl
' HOHA
22 BHUJI XMMHUYECKOW CBSI3U U THUIl KPUCTAJUIMYECKON CTPYKTYphl B
' COCTUHCHHIX
8.3 XapakTep cpe/ibl B BOJAHBIX paCTBOPAX BEIIECTB (KMCIOT, OCHOBAHUI)
8.4 OKHCIIUTENIh 1 BOCCTAHOBUTETH
9 YMeHue XxapakTepru3oBath (PU3HUECKUE U XUMUICCKUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, aiamas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHWi, MarHHMH,
KaJIbIIUH, aTFIOMUHHM, JKEJI€30)
CJIOKHBIX BELIECTB, B TOM YHUCJIE UX BOJHBIX pacTBOpPoB (BoAa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHIBI M THUIPOKCHIBI
92 metamioB [-IIA rpynn, amomunus, meau (II), uunka, xenesa (I u

I11), okcuapt yrnepoaa (I u IV), kpemuus (IV), azota u ocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a30TUCTas, a30THas,

dhocdopnas, yroipHas, KpeMHHEBAsI KHCJIOTA U UX COJIH)




9.3

MPOrHO3UPOBATh M  XapaKTEPU30BaTh CBOMCTBAa BEIIECTB B
3aBUCUMOCTU OT MX COCTaBa U CTPOECHHUsI, IPUMEHEHUE BELIECTB B
3aBUCUMOCTM OT HMX CBOMCTB, BO3MOXHOCTb IPOTEKaHUS

XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX YCIIOBUAX

10

YMeHHne coCcTaBIIsITh MOJICKYJISIPDHBIC 1 HOHHBIC YPABHCHUSA peaKHHﬁ,

B TOM YHCJIC:

10.1

peakuuii HFOHHOTO OOMeHa

10.2

OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ

10.3

WJUTFOCTPUPYIOIIUX XHMHUYECKHE CBOMCTBA M3YyYEHHBIX KIJIACCOB

(Tpymni) HEOPTaHMYECKUX BEIIECTB

10.4

MOATBCPKAAIOIMUX T'CHETUUCCKYIO B3AMMOCBA3b MCXKY HUMU

11

YMeHue BIYUCIATH (IPOBOAUTDH PACUETHI):

OTHOCUTEIIbHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEILECTB,

MaCCOBYIO JOJIIO XUMHNYCCKOI'O 3JICMCHTA B COCIMHCHHU U

11.2

MAaCCOBYIO OOJIIO BEIIECTBA B paCTBOPE,

11.3

KOJIMYCCTBO BEHIECTBA U €I'0 MaccCy, 00beM Ta30B

11.4

10 YPAaBHCHUAM XHUMHYCCKUX peaKI_[I/Iﬁ U HaXOoauThb KOJIMYECTBO

BEIIECTBA, 00bEM M MacCy peareHTOB WM MPOAYKTOB PEAKIIUU

12

Brnanenwue (3HaHUE OCHOB):

12.1

OCHOBHBIMH  METOJIaMH  HAy4YHOro TOo3HaHWs (HabmoaeHue,
M3MEpPEHUE, IKCIIEPUMEHT, MOJICJIMPOBAHNUE) MPU N3YUYEHUH BEIIECTB
U XMMHYECKUX SIBJICHHH;, yMeHue c(hopMyIHpoBaTh MHpodieMy H

IIPEIIOKUTH IIYyTH €€ PEIICHUS

12.2

0e30macHOil paboOThl C XMMHYECKMMH BEIICCTBAMH, XUMUYECKOU

nocyAoi U 1abopaTopHbIM 000pyAOBaHUEM

12.3

MpaBUIaMu 0e30macHOTO oOpareHus c BEIIIECTBAMH,
HCIIOJIb3YCMBbIMHU B HOBCG,Z[HGBHOI‘/II JKHU3HH, IIpaBUJIaMU IMOBCACHHA B
Lesx cOepeKeHUs 3A0POBbI U OKPY)KAIOMIEH TMPUPOIHOU CPEIbI;
MOHMMaHUE Bpe/a (OMacHOCTH) BO3ACHCTBUSL HA KUBBIE OPTaHU3MBI
ornpeaenEéHHbIX BELIECTB, croco6oB YMEHbILIECHUS u

IpeaAOTBPAIICHUA UX BPCAHOT'O BOBHQﬁCTBHH

13

Hanuuue NPaKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBICHUA

CICOYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3Yy4YCHUC n OIIMCaHHueC (1)I/I3I/I‘I€CKI/IX CBOICTB BCIIICCTB,




O3HAaKOMJICHHC C (1)PI3I/ILI€CKI/IMI/I U XUMHUYCCKUMU ABJICHUAMMU, OIIbITHI,

HWIUTIOCTPUPYIOIIHNEC TPU3HAKU ITPOTCKAHUA XUMHUYICCKUX pCaKI_II/Iﬁ

13.2

HN3YUCHUC crmoco0oB pa3saCIICHUA cMmeceit

13.3

IMMOJY4YCHHUC KHUCIIOpOAa MW H3YUYCHUC CIo CBOﬁCTB; IMOJIY4YCHHUC
BOOOpOJa U UBYUCHUC €TO CBOﬁCTB; MOJIYYCHHEC YTJICKUCIIOrO ra3a u
HN3Yy4YCHUC C€TO CBOﬁCTB; IIOJIYYCHUEC aMMHAKa H MH3Y4YCHHUC CTO

CBOWCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOW JIOJIEH

pacTBOPEHHOTO BEIIECTBA

13.5

OpUMEHEHHE  WHIUKAaTOpoB  (JakMyca,  METHJIOpaHXka U
¢beHondranenna) A ONpeaesieHUs] XapakTepa cpelibl B pacTBOpax

KHCJIOT U LIEJI0YEN

13.6

HUCCJIICAJOBAHMUEC H OIIMCAaHHC CBOIICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBUS KUCJIOT C METaJljlaMu,
OKCHJaMH METaJlJIOB, PaCTBOPUMBIMHA n HEPACTBOPHUMBIMU
OCHOBAHHUAMHU, COJIIMH; IIOJIYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHE OAHOro ™Mcertajlyila ApyruMm HU3 pacTBoOpa COJIH;
HCCICIOBAaHUC aM(bOTepHLIX CBOICTB THAPOKCHUIAOB aJIFOMUHUSA U

IMMHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHNYCCKUX COG,I[HHGHHﬁ»; ((3JI€KTpOHI/ITI/I‘ICCKaH
JUCCOoanus» «Baxneimue HeMETaIbl U HX COCAUHCHUA»,

«Baxkneinye MeTalIbl U UX COCIUHCHMUA»

13.8

XMUMHUYECKHE  OKCIEPUMEHTBI,  WUIIOCTPUPYIOIIUEC  MPHU3HAKU
MPOTEKaHMs PEeaKInii HOHHOTO OOMEHa; KaueCTBCHHBIC PEaKIUU Ha
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPHI-, OPOMHUII-,
nonun-, cymnbdar-, ¢ocdar-, kapboHAT-, CHIHKAT-aHUOHBI,
THPOKCHI-HOHBI, KATHOHBI AMMOHHSI, MArHUSI, KAJIbIIHs, ATFOMUHHS,

xenes3a (2+) u xenesa (3+), meau (2+), HUHKA

14

YmMmenue:

14.1

MPEICTaBIATh pPE3yJNbTaThl OJKCIEpUMEHTa B (QOpME BHIBOJIOB,
JIOKA3aTeNbCTB, TPaQUKOB U TAOMUIl U BBISBISATH SMITMPUUYECKHE

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATb CBA3HU MCKAY pCaIbHO Ha6J'IIO,Z[aeMBIMI/I

XUMHUYCCKUMHU SBJICHUAMU MW IpoHecCaMu, IMPOUCXOAAIIMMU B




MaKpo- U MUKPOMHUPE, OOBACHATh IPUUYUHBI MHOTOOOPA3Hs BEIIECTB




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

IIpoBepsiemMblii 3JIEeMEHT COAEePKAHUS

1

HepBOHa‘IaHBHBIC XHUMHUYCCKUEC IMTOHATHUA

1.1

YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMecen

1.2

ATOMBI W MOJICKYJIBI. Xumuueckue d3neMeHTbl. CHMBOJIBI XUMHYECKHX

QJICMCHTOB. HpOCTLIC 1 CJIIOXKHBIC BCIICCTBA.

1.3

XumMuueckas (1)0pMyna. BanenTHOCTE aTOMOB XHMMHUUYECKHMX DJIEMEHTOB.

CreneHp OKUCICHUS

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTeNnbHAasd aTOMHAs Macca.
OTHOCHUTENBHAS MOJICKYJIAIpHAasd Macca. MaccoBas J0JI1 XUMHUYCCKOI'o 9JICMCHTA

B COCAMHCHNHN

1.5

KomnyectBo BemectBa. Monb. MossipHast Macca. MossipHblid 00BEM Ta30B.

BzanMocBs3n KOJINYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IWHHIL BEIIECCTBA

1.6

dusnyecknue U XUMHUYECKUE SBIICHHUSA. XHUMHYSCKAS pC€aKknus u e€ IMPU3HAKH.

3aKOH COXpaHEHMsI MacChl BEIECTB. XMMHUECKUE YPABHEHUS

HepI/IO,Z[I/I‘ICCKI/II‘/’I 3aKOH U HepnozmquKaﬂ CUCTEMAa XMMHUYCCKHUX 3JICMCHTOB

J.1. MenneneeBa. CTpoeHHe aTOMOB

2.1

[Iepnonnueckuit 3akoH. Ilepumonnueckass cucTreMa XHMHUYECKHX JJIEMEHTOB
JA.N. MenneneeBa. Ilepuonsl u rpynmbl. PU3HYECKUI CMBICI MOPSIKOBOIO

HOMEpa, HOMEPOB MepHOJa U IPYIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XMMHUYECKHX HIIEMEHTOB

[Tepnonnueckoii cucremst 1.11. Menneneena

23

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XUMHUECKUX JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kallus, Kalnplus (paguyca aToOMOB, 3JEKTPOOTPUIATENbHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB) M HMX COCJAMHEHUH B
COOTBETCTBUM C TOJIOKEHHEM »jieMeHToB B Ilepuoauueckoil cucreme u

CTPOCHUCM UX ATOMOB

CrpoeHue BemiecTsa

3.1

Xumudeckas cBa3b. KoBajeHTHas (HOJ'IHpHa}I n HCHOHﬂpHaﬂ) CBA3b.
SHGKTPOOTPI/IIIaTGHBHOCTI) XHUMHUYCCKUX 3JICMCHTOB. Wonnas CBs3b.

Merannuyueckas CBSI3b




3.2

Tunsl KpUCTaJUIMYECKUX PEIIETOK (aTOMHasi, WOHHAs, MeTaJlJIM4ecKas),
3aBUCUMOCTDb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PELIETKH U BUIA

XUMHUYECKOU CBI3U

Baxueilime npencTaBuTENM HEOPraHMYECKHX BemiecTB. HemeTtamibl u ux

coeIMHEeHMs. MeTaibl M UX COeTUHEHUS

4.1

Krnaccudukanuss m HOMEHKJIATypa HEOPraHWYEeCKUX COCTUHEHWH: OKCHIOB
(coneoOpazytomiue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBIE) u
HecosieoOpa3yrone; OCHOBaHMH (IIENOYM M HEpacTBOPUMBIC OCHOBAHHMSA);
KHACJIOT (KUCIIOPOACOJEpXKAIIMEe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPETHUX M KUCIIBIX)

4.2

dusnyeckue W XHMHYECKHE CBOMCTBa IMPOCThIX BCHICCTB-HEMCTAJLIIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHU

4.3

du3nyeckue U XUMHYECKHE CBOMCTBA MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpuA, KaJIud, Marivs U KaJbluWs, aJIIOMUHHA, KCIIC3a. :‘)HGKTpOXI/IMI/I‘-IeCKI/Iﬁ

pAx HaHpﬂ)KCHI/Iﬁ MCTAJJIOB

4.4

du3znyeckue 1 XUMUYECKHUE CBOMCTBA BOAOPOIHBIX COE€IUHEHHUI HEMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKUE CBOWCTBAa OKCHJIOB HemeTauioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). [lonyuenue

OKCHJO0B HEMETAJIJIOB

4.6

Xumnueckue cpoiictBa okcuaoB: metawioB IA-IITA rpymn, munka, meau(Il) u

xenesa(Il, IT). IToryyenne oKCUI0B METAILIIOB

4.7

XWMHYECKUE CBOWCTBA OCHOBaHWH W aM(pOTEPHBIX THIPOKCUIOB (Ha MpUMeEpe
TUAPOKCHUJIOB AJIOMUHHUS, Kene3a, I[uHKa). llomydenwe ocHOBaHUN U

aM(OTEepHBIX THIPOKCUIOB

4.8

OO6mue XUMHYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOAOPOTHOM,
CEpHHUCTOM, CepHOM, a30THOH, (hochopHOM, KpeMHHEBOU, yroiabHOU. Ocobbie
XUMUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM W a30THOM KHUCIOT.

HOHy‘-ICHI/Ie KHUCJIOT

4.9

OO0ue xuMu4eckre cBoicTBa cpeanux coneil. [lomyuenue coneit

4.10

HOHy‘ICHI/IC, CO6I/IpaHI/Ie, paciio3HaBaHuC BOAOPOIA4, KHCJIOpOJa, aMMHaKa,

YTJICKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Tonmyuenne ammmuaka, CEpHOI M a30THOM KUCIIOT B MPOMBIIUIEHHOCTH. O01mne

CIIOCOOBI IMMOJIYYCHUS MCTAJIJIOB




4.12

I'enermueckas cBSI3b MCXKIY KiIacCaMM HEOPTaHNUYCCKUX COC)II/IHCHI/Ifl

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMHUUECKUX Peakluid MO pa3IMYHBIM MPU3HAKAM: 110 YUCITY
U COCTaBy YYacCTBYIOIIHMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3¢ deKTy, mo

M3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX JJIEMEHTOB

52

TernnoBoit 3pdeKT XUMHUYECKOHW peakuH, TEPMOXMMUYECKHE YPaBHEHHUSI.

DK30- U 3HJIOTEpMUYECKUE peakluu. TepMoXuMudecKkue ypaBHEHHs

53

OKHCIUTETEHOBOCCTAHOBUTEBHBIE peakuuu. OKUCINTENHN U BOCCTAHOBUTEIIH.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBJICHHUS.  DJIEKTPOHHBIM  OamaHc

OKHCIIUTEIILHOBOCCTAHOBUTCIILHOM pCaKknuun

54

Teopus 3NEKTPOIUTHIECKON qucconuaniui. KatnoHbl, aHHOHBI. DIEKTPOIUTHI

" HCOJICKTPOJIUTHI. CunbHEIC U clIa0bie OJICKTPOJIUTHI. CremncHb JAUCConranu

5.5

Peakuuu noHHOTO obMeHa. YcinoBus IMPOTCKAHU peaKI_[I/Iﬁ HMOHHOTO O6M6Ha,

TIOJIHBIE Y COKPAIllEHHBIC HOHHBIE YPABHEHUS PEaKIIUM

XHUMHMS U OKpyXKarolas cpeia

6.1

BemecrBa m Mmarepuansl B IIOBCEJIHEBHOM JKM3HU 4YeloOBeKa. besomacHoe
UCIOJIb30BAHUE BELIECTB M XMMUYECKHUX pEakUMid B jabopaTopuu U OBITY.

HepBa;I moMoIb IMprU XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYKalollel cpelnbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 MpEeAOTBpAIlECHUs
[IpenenvHas momyctumasi koHueHTpauus BemectB (IIJIK). Poxp xumum B
pelIeHUN HKOJOTHYECKUX TMpoOieM. YcuieHHue NapHUKOBOTO dddekra,

pa3pyLIeHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHHUS U UX COCIUHEHUN B
OBITY, MEIHWIIMHE, NMPOMBIIUIEHHOCTH M CEIIbCKOM Xo3siicTBe. [IpuMmeHeHue
METAJUIOB M CIUIaBOB (CTallb, YYTYH, IIOpPAJIOMUHMM, OpoH3a) B OBITY U
MIPOMBIIITIEHHOCTH MX coeuHeHni. [IoHATHE 0 KOPPO3UN METAIIIOB, OCHOBHBIE

CITIOCOOBI 3alUTHI KX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOAHBIN ra3, HE(Th),

MPOYKTHI UX MepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa‘-IaJIBHHC MIOHATHS 00 OPraHMvYCCKHUX BCIICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 9TUJICH, AlICTUJICH, 9TAHOJI, ITTMICPHH, YKCYCHAA KI/ICJ'IOTa).
[TousTHE 0 OMOIOrMYECKH BasKHBIX BCHICCTBAX: KUPAX, 6€JIKaX, YrjieBoaax — 1 ux

POJIK B J)KU3HU YCIIOBCKA




Pacuértnr:

7.1 1o ¢popMyaM XUMHUYECKUX COCTUHEHUN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

» Xumusi: 8-t kiacc: 0a30BbIM ypOBEHb: YUEOHUK; 5-€ U3/1aHue, nepepaboTaHHOe
["abpuensn O.C., Octpoymos N.T'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«3parenscTBO «IIpocBenieHne»

» Xumus: 9- kiacc: 6a30Bbli yPOBEHB: YUECOHUK; S-€ U3aHue, nepepadoTaHHOe
INabpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3parenbctBO «lIpocBemienne»

[leprnoanueckas cucreMa XuMH4eCcKux diiemeHToB /.M. Menneneera

Tabnuiia pacTBOPUMOCTH

Psim akTHBHOCTH METaJLIIOB

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBEHb. -
Peanmmzanus-tpedoBanuit-dI'OC-0cHOBHOT0-00111er0-00pa30BaHMsl. -
Mertoaunueckoe-nocooue-ais-yunrens.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI CETU
HNHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/






YUYEBHO-METONYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOT O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISI YYEHUKA

* Xumus: 8- xiacc: 6a301351\1‘/1>yp0BeH5: y4eOHUK; 5-€ n3gaHue, nepepadboTaHHOE
I'a6bpuenan O.C., Octpoymo .I'., CnankoB C.A. AKIIHOHEPHOE 0OIIECTBO
«H3parensctBO «IIpocBemieHme»

» Xumus: 9-1 kinacc: 6a30Bbli ypOBeHb: YUeOHUK; S-e u3aHue, epepaboTanHoe
I'abpuensan O.C., OctpoymoB W.I'., Cnagxos C.A. AKIIHOHEPHOE 0OIIECTBO
«H3parensctBo «IIpocBemieHue»

Ilepnoauyeckas cucreMa XxuMudeckux 3nemeHToB JI.J1.MeHnneneesa

Tabnuua pacTBOPUMOCTH
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ey

0

PANDF

METOIUYECKUE MATEPUAJIBI 4JIS1 YUYUTEJIS .-'é _'E: |
https://iro-49.ru/wp-content/uploads/2023/04/XumMusi-6a30BEIi-ypOBEHb. - = g |
Pea.nnsauym-Tpe6OBaH1/1171-'(1)1”0C-oCHoBHoro-o6mero-o6pasoBaHI/Iﬂ.- % I
Meroanueckoe-nocobue-mis-yanress.pdf Qg 4,\\'\
IUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPChI C i o0 S
HUHTEPHET [ ';, |
85 AR

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

4

HOLOMI ™ _;(-:—5‘)/‘)-#"

.

https://edu.skysmart.ru/ "~
https://resh.edu.ru/

ACThT

RRARIONHIL 110

“

Hodai u oresoduwsnody| |

oHegodA



