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IOSICHUTEJBHAS 3AITMCKA

[IporpaMma MO XUMMH Ha YpOBHE OCHOBHOI'O obmero 06pa30BaHKA
COCTaB/ieHa Ha OCHOBE TpeOOBaHMM K pe3ylbTaTaM OCBOCHM:A OCHOBHOH
06pasoBaTeNbHOM IPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEICTABICHHBIX
5 ®LOC 000, a TaKKe Ha OCHOBE (eiepanbHON paboyer IPOrpaMMbl BOCIIATAHHNS
W Cc yd4éTOM KOHIENIUH MPENOAABaHM yuebHOTO IIpeaMeTa «XuMHD B
00pa30BaTeNbHBIX OPraHU3aIMIX Poccuiickoii @eneparun.

I[IporpaMMa MO XMMHH Ja€T NpeACTaBleHHe O MelX, ob1meit CTpaTeruu
0GydueHHs, BOCTIMTAHHS M DPAa3BUTAS OOYYArOIMXCS  CPeNCTBAMK y4eOHOro
mpenMeTa, ~ YCTaHABIMBaeT  00s3aTeNbHOE  MPEAMETHOC cojiepKaHuE,
MpeflycMaTpUBaeT paclpefie/ieHue ero 1o Kiaccam M CTPYKTypUPOBaHHE IO
pasfenaM M TeMaM [POrpaMMbl TO XHMHH, OIpEAENSeT KONMICCTBCHHBIC H
Ka4eCTBEHHBIE XapaKTePUCTUKU coZiepKaHus, PEKOMEHTY EMYIO
IOCJIEOBATENBHOCTh ~ M3y4eHHs XUMHA € YYETOM  MEXIPEJMETHBIX U
BHYTPUIPEIMETHBIX ~ CBS3eM, JIOTHKM ~Y4eOHOTO  IPOLECca,  BOSPACTHBIX
0COOEHHOCTEeH  OOYYarOIIMXCsl, OIpEeJeNsieT BO3MOXHOCTH IIpeAMeTa IS
peanu3aiuy TpeOOBaHUN K pe3yNbTaTaM OCBOCHHA OCHOBHOM 00pa30BaTeIbHON
IPOrpaMMBl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3OBAHMs, & TAKke TpeOOBaHUH K
pe3yJIpTaTaM OGyHUeHHs XIMMUAM Ha yPOBHE LeNlell H3yqeHUs HPeMeTa i OCHOBHRIX
BHUIOB y4eOHO-TIO3HABATENBHON JeATeIbHOCTH 00yu4aroIierocss Io OCBOCHUIO
y4eGHOTO CONEPIKAHMS.

3HaHHe XWMHH CIYXHAT OCHOBOH Juia (GOPMHUPOBAHHA MUPOBO33PEHHUA
0GyH4aroIerocsi, ero NpeACTaBIeHAN O MaTepHalbHOM EAMHCTBE MHPA, BAXKHYIO
ponb HrparoT (GopMEpyeMble XWMHEH MPEeJCTAaBICHHS O B3aHMMONpPEBPAICHHIAX
SHEpTMM U 00 SBOIIONMM BEIIECTB B NPHUPOJE, O MyTIX PCIICHH r7100aJIBHBIX
npo6JieM YCTOWYMBOTO Pa3BUTHS YeNOBEYeCTBa — CHIPBEBOH, BHEPreTHYECKOI,
IIUIIEBON U SKOIOTHYecKol 6e30I1aCHOCTH, IIPO0OiIeM 3APpaBOOXPAHEHHUS.

N3yueHne XUMHUU:

CIIOCOOCTBYeT  peanusalid  BO3MOXHOCTeH  JUid  CaMOpasBUTHA M
(OpMUPOBAHHUS KYTBTYpBI JTMYHOCTH, €& o0mie# 1 QyHKIHOHAIBHON TPaAMOTHOCTH;

BHOCHT BKJNaj B (OPMHpOBaHHE MBILUICHHS M TBOPYECKHX CIOCOOHOCTEH
0GydJalomuXcs, HABBIKOB HX CaMOCTOSTENbHOM yueGHOM  JIeATelbHOCTH,
SKCIIEPUMEHTANBHEIX M HCCIEOBATENbCKUX —YMEHHHM, HEOOXOAUMBIX KaK B
IOBCEHEBHOM KU3HH, TaK U B IPO(ECcCHOHATIBHOM AeSTEIbHOCTH,;

3HAKOMHUT CO cHenu(uKoi HayJHOro MBIIUICHAS, 3aKIaJblBacT OCHOBBI
IIEJIOCTHOTO B3TJIA/a HA €MHCTBO IPHUPOJIBI M YeTIOBeKa, ABJIAETCS OTBETCTBEHHEIM
»TaroM B OPMUPOBAHMH ECTECTBEHHO--HAYYHON IPaAMOTHOCTH 00y JaloIIMXCsL;



CcI1oco6CTBYeT (POPMUPOBAHHIO LIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-Hay4HbIM 3HAHHAM, K IPHPOJE, K 1€JI0BEKY, BHOCHT CBOI1 BKJIaJl B 3KOJIOTHYECKOE
o6pazoBaHue 00yJarOIIUXCS.

JlaHHBIe HAMpaBlIeHUA B OOYYCHHH XMMHUH 06eCTIeunBarOTCs CrIeH(UKOM
cofepkaHmsi  y4eOHOro  IIpesIMeTa, KOTOPBIA  SBJIAETCS  NEJaroru4ecKu
AN THPOBAHHBIM OTpaXkeHHeM 0a30BOM HayKd XMMHU Ha omnpeieNéHHOM dTale e€
pa3BUTHS.

Kypc XuMHH Ha yPOBHE OCHOBHOT'O ob61mero o6pa3oBaHus OpPUEHTUPOBAH Ha
oCBOeHHe OOYYarOIIMMUCS CHCTEMBl IEPBOHAYATbHBIX [IOHATAN XUMHUHU, OCHOB
HEOPTaHWYECKOM XHMHH M HEKOTOPBIX OTICIBHBIX — SHAUMMBIX MTOHSATUN
OpraHNYeCKON XUMHUH.

CTpyKTypa COAEp)KaHUs MPOrpaMMbl IO XUMUH copMHpOBaHa Ha OCHOBE
CHCTEMHOro moaxona k eé msyuenwto. ComepkaHue CKIIaIBIBACTCS U3 CHCTEMBI
OHSTHI 0 XHMUIECKOM dIEMEHTE 1 BEIeCTBE U CUCTEMBI IIOHATUH O XMMUIECKOH
peaknmuu. OGe 9TH CHCTeMBI CTPYKTypHO OPraHH3OBaHBL IO TIPUHLIUAILY
TI0CIIEJOBATENBHOIO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUICCKHX IIpeACTaBICHUM
Pa3sHOro ypOBHSI:

— ATOMHO--MOJIEKYJISIPHOTO YYEHHUs KAK OCHOBBI BCEI'0 €CTECTBO3HAHUA,

— INepuoauyeckoro 3akoHa JI. 1. MenzieneeBa Kak OCHOBHOTO 3aKOHA XMMUH,

— y4eHHs O CTPOSHUH aTOMa ¥ XUMUIECKOH CBA3H; ,

— TpeAcTaBleHWil 00 BJIEKTPOJIUTHYECKOHW JUCCOLMALMH  BEIICCTE B
pacTBOpax.

TeopeTudeckre 3HaHUS PacCMATpUBAlOTCS HA OCHOBE OMIMPUYECKH
TIONyYEHHBIX ¥ OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCA MOCICAOBATEIEHO OT OMHOTO
YPOBHS K JIPyTOMY, BBIIONHSSA QYHKIMHK OOBsICHEHNS U IPOTHO3POBAHMA CBOIICTB,
CTPOEHHS ¥ BO3MOXXHOCTEH MPaKTUIeCKOro NPUMEHEHHUS 1 MOy CHHUA H3yqacMBbIX
BEIIIECTB.

OcBoeHHe MPOTPaMMBl [0 XHMHH  CIOCOOCTBYeT (hOpMUPOBAHUIO
TIPEJICTABJICHUS O XMMIYECKO} COCTABIIAIOLICH HayYHOH KapTHHbI MUpa B JIOTHKE
e CHCTEMHOM IPHUPO/IBI, IEHHOCTHOTO OTHOIICHHUS K HAy1HOMY 3HAHUIO X METOAaM
03HaHMS B Hayke. VI3ydeHHMe XMMUU IPOMCXOJHT C TIPHBICYCHHEM 3HAHHUH U3
paHee M3yYeHHBIX Y4EOHBIX MPEAMETOB: «Okpyxaromuit Mupy», «buonorus. 5-7
Kiacce» U «®@usuka. 7 Kiacey.

[Ipy W3yYeHWH XWMHH IIPOUCXOMMT (opMUpOBaHHE 3HaHU OCHOB
XAMHUYECKOM HayKH Kak O0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPaKTUYECKON
NeSTEIFHOCTH YeIoBeKa M KaK OJIHOrO U3 KOMIIOHEHTOB MUPOBOH KYJIBTYPBI. 3agada
y4e6HOro MpeAMeTa COCTOUT B (HOPMUPOBAHUH CHCTEMbBI XUMUICCKHX 3HaHUN —
BayKHeHIINX (aKTOB, TOHATHI, 3aKOHOB ¥ TEOPETHIECKHUX MOJI0XKSHUH, TOCTYITHBIX
0606ImeH MUPOBO33PEHYECKOTO XapaKTepa, s3blka HayKH, B NPHOOLIEHHH K



HAyYHBIM METOZ[aM TO3HAHMUsI TIPU U3Y4CHUH BEILECTB U XAMHYECKUX peaKlui, B
hOopMUPOBAHKY ¥ Pa3BUTHH N03HABATEIBHBIX yMEHUM 1 UX TIPUMEHCHUH B y4eOHO-
TI03HABATEJHLHON U yqe6Ho-I/IccnezI0BaTenLCKoﬁ NeSTeTLHOCTH, OCBOCHUN TIPABUII
Be3omacHOro odpalenus ¢ BeIEeCTBAMU B MOBCETHEBHOM XKM3HMU.

[Ipy U3y4eHW: XMMUM Ha ypOBHE OCHOBHOTO ob1ero oopazoBaHus BaXXHOE
3HaYeHUe IPUOOpEIH TaKue LElH, Kak:

— QopMHpOBaHHE HHTEIIEKTYalbHO pasBUTON JIMYHOCTH, roTOBOH K
caM000pa30BaHMIO, COTPYIAHUYCCTBY, CAMOCTOSTEPHOMY ITIPHHSTHIO PEIICHUH,
CTIOCOGHO AIATITHPOBATHCS K GBICTPO MEHSIOIIMMCS Y CIIOBHAM JKHU3HHU,

—  HampaBlIeHHOCTh OOydYeHHs Ha  CHCTCMATHIeCKOC pUOOIIEHIE
0GYJarOIUXCsl K CaMOCTOATENBHOM [I03HABATEIHHOM JeATeIbHOCTH, Hay4IHBIM
MeTOaM TO3HaHKS, GOPMHUPYIOMMM MOTHBALMIO M PasBUTHE CIIOCOOHOCTEM K
XVMHUU;

— obecIieyeHne yCIOBHH, CIOCOOCTBYIOMIMUX NpHOGPETEHNIO 00y JalOIAMHUCH
ONbITa Pa3HOOOPa3HOM JEATENBHOCTH, IO3HAHMA N CaMOIIO3HAHUs, KIIFOYEBbBIX
HABBIKOB (KIIOUEBBIX KOMIETEHIUH), MMEIOUMX YHHBEPCANEHOS 3Ha4YeHue s
Pa3MYHBIX BUIOB ICATEIBHOCTH;

— ¢dopmupoBaHue 0OIICH (QYHKIMOHANBHOM U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCIC yMeHHll OOBACHATH ¥ OLCHMBATH SABICHUA
OKpY’KaroLIero MHpa, WCIONB3ys 3HAHHS U OIBIT, HONydYeHHbIe NPH HU3YICHUH
XHMWH, TIPUMEHSTH UX IPU pellleHrr IpodieM B TIOBCEJHEBHOM JKU3HH U TPYIOBOM
IIeITEbHOCTH,

— ¢opmuposanne y oOy4arommxcs T[yMaHHCTHYCCKHX OTHOILICHUH,
IOHMMAHHMS II€HHOCTH XHMHMYECKUX 3HAHUHA A BEIPAOOTKH DKOJIOTUYECKH
IleIeco00pa3HOro MOBENeHHA B OBITY | TpyJOBOI JEATENBHOCTA B LEJSX
COXpaHeHHs CBOETO 310POBbS U OKpY Karollelt IPUPOIHOH CPEJIbl;

— pa3BUTHE MOTHBAIMM K OOYyYeHHIO, criocobHoCcTEll K CaMOKOHTPOJIO H
CAMOBOCIIMTAHHIO Ha OCHOBE YyCBOGHHS OOIIEYeTIOBEUECKUX IIEHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BHIOOpPY HMpOoGWiIs W HaIpaBICHHOCTH JaIbHEUIIETO
o0yueHus.

O61Iee 9UCII0 YacOB, OTBEAEHHBIX Il M3y UCHHA XHMHUX Ha yPOBHE OCHOBHOTO
obmero o6pasoBanusi, cocTapiser 136 J4acoB: B 8 kmacce — 68 vacoB (2 yaca B
Hezmemo), B 9 kiacce — 68 dacos (2 yaca B HEJIeIo).



COJEPKAHUE OBYUEHWA

9 KJIACC

BemecTBo M XUMHY€ECKas peaKIus

[lepuomuueckuii 3aKoH. Ilepuoautieckas cHCTeMa XAMHYECKuX 251eMeHTOB /1.
WU. MenneneeBa. CTtpoeHre aTOMOB. 3aKOHOMEPHOCTH B H3MEHECHUH CBOJCTB
SUMIECKIX SIEMEHTOB TIEPBBIX TPEX NEPUOOB, Kaylusl, KaIbIIAs 1 HX coeuHEHNN
B COOTBEICTBUM C TIOJOXKEHHEM JJIEMCHTOB B INepuoAndecKoil cucreMe H
CTpOEHHEM MX aTOMOB.

CrpoeHre BeHIECTBA: BHIIBI KAMUYEeCKOil CBsi3U. THIBI KPUCTAIIMIECKUX
PeIIETOK, 3aBUCKMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAJTMYECKOW PEIIETKA 1
BHJIa XUMHUECKOU CBS3HU.

Knaccudukanus ¥ HOMEHKIATypa HEOpraHMieCKuX BEIeCTB. XUMUYECKHE
CBOMCTBA BEINECTB, OTHOCSLIMXCSA K pPaslUYHBIM KiaccaM HEOPraHUIeCKUX
coeJMHeHNH, TeHeTUYeCcKas CBA3b HEOPTaHUIECKUX BEIICCTB.

Krnaccupukaiys XuMIISCKUX peaxiii IT0 pa3IuIHBIM NpU3HAKaM (o vuciy
J COCTaBy y4YacTBYIOIIMX B PeakKIMd BEIIECTB, IIO teruioBoMy 3ddexty, mo
J3MEHEHHMIO CTeTeHell OKMCIeHNs XMMUISCKUX JJICMEHTOB, II0 00paTuMocCTH, IO
yYacCTHIO KaTaau3aTopa). JK30- ¥ SHIOTCPMUIECKUS PEaKIny, TEPMOXUMUIECKHIEC
ypaBHEHMI.

[ToHsiTHEe O CKOPOCTH XMMMYECKOH PEAKIHH. ITousitie 00 OOpaTUMBIX H
HeoOpaTUMBIX XMMHYIECKHX PEaKIMiIX. [loHsiTe O TOMOI'€HHBIX U I'€TEpOreHHBIX
peakuusix. [TonsTue o KaTanuse. [TousiTHe 0 XMMHUYecKoM paBHOBecHH. DaKTOPEL,
BIMSIONME HA CKOPOCTh XHUMHMYECKOM pPEaKlu K IOJI0XKEHHIS XAMHYECKOTO

paBHOBECHSL.
OKUCIIATENHHO-BOCCTAHOBUTENIPHBIE ~ PEaKIUH, 3IEKTPOHHBI  OamaHC
OKHC/IATEbHO-BOCCTAHOBUTeNbHOM ~ peaknud.  CocTaBlIeHHe ypaBHEHUH

OKICIIUTENBHO--BOCCTAHOBATENBHBIX ~ PEAKIUHA ¢ HCIONB30BAHMCM  METONA
5JIEKTPOHHOTO OajiaHca.

Teopust IEKTPOTUTAIECKON AUCCOLHUALIHIH. DNEKTPOIUTHI U HEIJIEKTPOIHTEL.
KaTHOHBI, AHMOHBL. MeXaHW3M MHCCOLMAIMM BEIIECTB C PasIMYHRIMH BHIAMH
XUMITeckoil csi3n. Crenens aucconuanuy. CHIbHBIE U C1a0bIe 3MEKTPOIUTEL.

PeaxIlii HOHHOTo oGMeHa. YCoBHUs NPOTEKaH!s PeaKIui HOHHOTO obMmeHa,
[ONHBIE WM COKpAllgHHblE MOHHBIC YDPaBHCHI peakiuit. CBo#CTBa KHCIOT,
OCHOBAHHI ¥ CONeH B CBETE IPECTABIEeHNH 00 3IeKTPOIUTHISCKOH TMCCOLUALIH.
KavecTBEHHBIE peaKUy HA HOHBI. [IOHATHE O TUAPOIN3E coneil.

Xumuueckuii IKCnepuUmMeHm:

O3HAKOMJICHHE ¢ MOIEISIMH KpPHCTAUIMYECKUX PEeHIETOK HEOPraHuICCKuX
BEIIECTB — METa/UIOB M HeMeTalloB (rpadura ¥ anMasa), CJIOKHBEIX BEIIeCTB
(Xnmopuza HaTPHUs), HCCIEI0BaHUe 3aBUCUMOCTH CKOPOCTH XVMHYECKON peaKIyu OT



BO3NEHCTBASL  PAsNMYHBIX  (aKTOpoB, HCCIC/IOBAHHUC 3JIEKTPOIPOBOTHOCTH
pacTBOPOB BELIECTB, IPOLeCcca JMCCOLAAIIAH KACIIOT, IeIouel 1 colreii (BO3MOXKHO
JCIIONB30BaHME BHJEO MATephasoB), [POBEJEHHe OIBITOB, WLTIOCTPUPYIOIIHX
NpU3HAKKA TPOTEKAHMUS peakiyii HOHHOTO obmeHa (oOpasoBaHME OcajKa,
BEIETIeHAEe ra3a, oOpa3oBaHHE BOZBI), OMBITOB, HJUTIOCTPUPYIOIIMX IIPUMEPBI
OKHCITATEIHHO-BOCCTAHOBUTENBHBIX PEaKIUi (ropeHue, peaKkUyy pasIoXeHHs,
coenMHEHWs), pACTMO3HABAHME  HEOPraHWYeCKHX — BEINCCIB C  IOMOILBIO
KaueCcTBEHHBIX PeaKIMi Ha HOHBI, PEIICHIC HKCIIEpPUMEHTAIIBHBIX 3a1ad.

HeMeTa/lJIbI M X COETHHEHHS

O6Imasi XapaKTepHCTHKa TaJloreHOB. OcobGeHHOCTH CTpOECHMs aTOMOB,
XapakKTepHble CTETCHH OKMCIICHUA. Crpoenre ¥ (U3MYECKUe CBOMCTBA NMPOCTHIX
BelIeCTB — FATIOTeHOB. XUMUUECKHe CBOMNCTBA Ha IPUMEPE XJI0pa (B3auMoieiCTBIE
¢ MeTaUlaMy, HeMETaLIaMH, lienodamu). XIO0pOBOAOPOA. ConsHasi KHCIIOTA,
XAMHUECKAe CBOMCTBA, IONy4YeHHWe, NPUMEHCHHC. JleficTBe  XJiopa H
XJIOPOBOJOPOJIa Ha OPraHU3M YesIOBeKa. Basxueiirye XJIOpH/Ibl ¥ X HAXOXICHHUE B
IpUpOJIE.

O6miass XapaKTepUCTHKa 3JIEMCHTOB VIA-rpynmbl. OcoGeHHOCTH CTPOCHUA
ATOMOB, XapaKTepHBIE CTCNICHH OKHMCIICHMA. CrtpoeHne u (QU3UISCKUE CBOICTBA
TIPOCTBIX BEIECTB — KACIOPOJA 1 CEpBI. AsmtoTporHbie MOAU(UKAIIK KUCI0po/a
M cephl. XUMHYECKHE CBOMCTBA CEPBI. CepoBOIOPOX, CTPOEHHE, QU3UIECKHE H
xuMugeckre cBoiictBa. OKCHIBI cepbl KaK MPEACTaBATENH KUCIOTHBIX OKCH/JIOB.
CepHas KACIIOTa, PU3MIECKUE U XUMUICCKHAE cBoiicTBa (001IHEe KaK PeICTaBUTeIIs
KIacca KHACHOT W crenupuyeckue). XUMAIECKAE PEAKLHH, JCKAIHS B OCHOBE
IIPOMBIIIIIEHHOTO CTOCO0a IMOJTYIeHNUS cepHOM KHCTOTHI. lIpHMEHeHHUE cepHOH
xucioTsl. CON CepHOM KHCIOTHI, ' KadecTBeHHas peaKlusi Ha cynb¢aT-HOH.
HaxoxaeHde cepbl U €& COEeNUMHEHWH B NPHUPOZC. XuMu4YecKoe 3arpsA3HeHue
OKpY Karollel Cpelpbl COSIMHEHMIMH CePbI (KECNOTHBIE JOXMAH, 3arpA3HeHHe
BO3/IyXa U BOAOEMOB), CIIOCOOBI €T0 NPe/IOTBPAIISHNA.

OGmIasi XapakTepUCTUKA DJIEeMEHTOB VA-TPYIIbL. Oco0eHHOCTH CTPOCHHUS
ATOMOB, XapaKTepHBIE CTETICHU OKUCIICHII. A30T, pacnpocTpaHeHue B IPHPOAL,
du3nIecKre U XUMUYIECKUEe cBoiictBa. KpyroBopoT a30Ta B IIPUPOAE. AMMHaK, ero
du3MUecKue U XMMUYECKUe CBOHCTBA, IOy eHUE 1 npumeHeHue. Coiit aMMOHUS,
uX (pU3HYECKUe ¥ XUMUIECKHEe CBOHCTBA, IPUMEHEHHE. KauecTBeHHasi peakuus Ha
MOHEI aMMOHHS. A30THas KHCJIOTa, €& IOIydYeHue, Gu3MIecKue ¥ XMMUIECKUC
cBoiictBa (OOIMe Kak MpeJCTaBUTENs Kiacca KHCIOT H crienpuIecKue).
Mcrionb30BaHie HUTPATOB ¥ coJieil aMMOHMS B Kau€CTBE MUHCPAIIbHbIX yIOOpEHMI.
XuMIUecKoe 3arpa3HeHre OKPYIKalomei cpefibl COeIMHeHUAMA a30Ta (KUCIOTHBIE
NOXKIU, 3arps3HeHHEe BO3Jyxa, IMOYBBI U BomoémoB). Pocdop, alIOTPONHEIC
momudukanuu dochopa, GU3HIECKHES M XUMUICCKAE cpoiictBa. Okcun dochopa



(V) u ¢ocdopHas KHUCIIOTA, (usnyeckue U XUMHUIECKHS CBOMCTBa, IOIy4YCHHE.
Hcrnons3oBanre GocdaToB B Ka4eCTBE MUHEPAIILHBIX yIoOpeHHUH.

O61as XapaKTepHCTHKa 3JIEMEHTOB [VA-rpymmsl. OcoOeHHOCTH CTPOSHHUS
ATOMOB, XapaKTepHBIE CTETNIEHN OKMCIICHUA. Y ruepoyi, alIoTPOIHbIE MOAU(HKAIWH,
pacmpocTpaHeHre B IPUPONE, dusHMUecKre ¥ XHMUYECKHE CBOHCTBA. AncopOuus.
KpyroBopoT yriepoja B TPHUPOTE. Oxcuzpl yriepoja, HX (GU3HYECKUe |
XJIMHUYECKe CBOWCTBA, JedCTBHE Ha JKHBBIE OPTaHHU3MBI, [OJly4eHHe M
IpUMeHeHre. OKONOTHIECKHe poGeMbl, CBA3aHHBIe ¢ OKCHJIOM yIIeposa (Iv),
IHIOTe3a [IOOAIBHOrO IMOTEIUICHUs KIuMara, napHUKOBBIH Sddekr. YronpHasd
KHCIIOTA W €8 CONH, MX (U3MYECKHe M XMMUYECKHE CBOWCTBA, MONYHCHHE M
npuMenenve. KadecTBeHHas peakuus Ha KapOoHaT-uoHBL. Vcronp30BaHNe
KapbOHATOB B OBITY, MEIHLIHE, TIPOMBILIICHHOCTH 1 CEJIbCKOM XO3SICTBE.

[lepBOHAYATBHBIE IIOHATHS 00 OPraHMYECKUX BEIIECTBAX KAk O COEIMHECHUAX
yrieponia (MeTaH, 5TaH, STUICH, alleTHICH, STaHOJI, IIIMIEPHH, yKCyCHasi KICIIOTa).
[IpuponHbsle HCTOYHMKH YIJIEBOJOPOMOB (yronb, NPUPOAHBIA Ta3, He(TB),
IPOAYKTHl UX IepepabOTKH (6ensun), UX POJNb B OBITY W MPOMBIILICHHOCTH.
[ToHsTie 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKHUpaX, Oenkax, yriieBojax — 1 X
pom B OKM3HH denoseka. MarepuanbHOe  EIAMHCIBO OpraHu4YecKux U
HEOPTaHUYECKHUX COEIMHEHHH.

Kpemuuii, ero ¢Qusuyeckue H XUMUICCKHUE CBOMCTBA, IOJNyYeHHEe U
npumenenre. CoeMHEHNs] KPeMHHUS B IIPUPOZE. O61ye IpeacTaBleHus] 00 OKCHze
kpemuns (IV) ¥ KpeMHHUEBOH KHCIIOTE. CHJIMKATHI, UX UCIOJB30BaHKe B OBITY, B
IIPOMBIIIIEHHOCTH. BaxkHe#nue CTPOUTEIbHBIE MAaTepHabl: KepamuKa, CTEKJIO,
[IEMEHT, OETOH, JKeJe300€TOH. I[IpoGiieMbl ~ G€3011aCHOTO 'MCIIOJIB30BaHHUs
CTPOMTENBHBIX MATEPHAIIOB B TIOBCEHEBHOM KHU3HHU.

Xumuueckuili IKCnepuUmMeHm:

p3ydyeHre oOpasloB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJISTHOH KHCIIOTHI,
TpOBeJIeHMe KaueCTBEHHBIX PeaKIuii Ha XJIOPUA-HOHBI 1 HabmoieHre PU3HAKOB
WX TPOTEKAHWs, OIBITHI, OTPAKAIOMINE du3mdeckre ¥ XMMHYECKHE CBOHCTBA
raJOreHOB M MX CoequHeHHH (BO3MOXKHO HCIIOJIb30BAHNE BHJIEOMATEPHAJIOB),
03HAKOMJICHHE C 06pa3IiaMi XJIOPH/IOB (TaJIOTeHH/I0B), O3HAKOMIICHHE C obpazuamMu
ceppl M €& COeIMHEHHsMH (BO3MOXHO HCIOJIL30BAHNC BHUJICOMATEPUAJIOB),
HaGJIro/IeHHe TIpoliecca 00y IIMBaHKs caxapa MoJ NeHCTBIEM KOHIIEHTPHUPOBaHHOM
CepHOiT KHCIIOTHI, H3yYeHHE XUMIYECKUX CBOUCTB pa36aBIeHHOH cepHOW KUCTIOTHI,
TpoBe/ieHre KadeCTBEHHOM Peaklnu Ha CyIb(haT-MOH U HaOJIO/IeHNe NPU3HaKa €€
IPOTEKAHWs, O3HAKOMIIEHHE C (QU3UIECKUMH cBoiicTBaMH a30Ta, pocdopa u UX
coeqMHEHMH (BO3MOXXHO MCIIOJIb30BAHNE BHIEOMATEpPHANIOB), 0OpasnamMy a30THBIX
1 dochopHBIX ynoOpeHuii, MoIyIeHue, coOupaHue, paclo3HaBaHWe ¥ H3YYCHHC
CBOMCTB aMMHMaKa, [POBEJIEHHe KavyeCTBEHHBIX PeaKIMi Ha HOH aMMOHHI H



—

docdar-uOH W U3YYeHHE IPU3HAKOB UX TPOTEKaHWs, B3aUMO/ICHICTBHE
KOHIIEHTPUPOBAHHOM A30THON KHCIOTHI ¢ MeIbio (BO3MOXHO MCIIOJIB30BAHHC
BHIEOMATEPHUAIIOB), U3YUCHHE Moened KpUCTaUIMYECKHUX peléToK anMasa,
rpadura, QymiepeHa, O3HAKOMICHHE C IIPOLIECCOM afcopOIUy PacTBOPEHHBIX
BeleCTB AKTUBUPOBAHHBIM YITIEM U yCTpOWCTBOM IIPOTHBOrasa, IOIyHCHHE,
cobupanue, paclo3HaBaHUE ¥ U3yICHUE CBOWCTB YIJIGKUCIIOTO Ia3a, IPOBEACHNC
KaueCTBEHHBIX peaKklui Ha KapOOHAT U CHIMKAT-HOHBI U U3YHCHUE [PU3HAKOB UX
TIpOTeKaHus, O3HAKOMIEHHE C npoIyKIHren CHJIMKATHOM TIPOMBIILIICHHOCTH,
pellleHre SKCIIEPUMEHTaJIBHBIX 3aJa* T10 teme «BaxHeilne HeMeTallbl U HX
COEIUHESHUIY.

MeTaJliibl M HX COeAUHEHH

O61asi XapaKTepPUCTUKA XUMIIECKUX JICMEHTOB — MeTaJUJIOB Ha OCHOBaHHU
JX TOJNIOeHHWs B IleproJMYecKod CcHCTeME XUMHYCCKHX snemernros . .
MemnneneeBa U CTPOCHM aTOMOB. Ctpoenue MeTamnoB. Meraminieckas CBA3b 1
MeTaUIMdecKasi — KpUcTauidueckas — permérka. DNIEeKTPOXUMHUIECKHH  PAX
HaTIpsOKeHUi MeTamoB. Ou3uIeckue 1 XIMI4YecKre cBoiicTBa MeTauioB. Obme
CIIOCOOBI IOJIyYeHHS METalIOB. [ousTHe O KOPPO3UH META/UIOB, OCHOBHBIC
CIIOCOGHI 3alIUTHI UX 0T Koppo3uH. CIiiaBbl (cTainp, 4yTyH, IIOPATIOMHUHUI, OpoH3a)
¥ MX TIPUMEHEHHE B OBITY ¥ IIPOMBIIICHHOCTH.

1lenoyHble METALIBL: MONOXKEHNC B IlepuoauuecKol CUCTEME XHMUICCKHUX
snementos JI. Y. MeHzeneeBa, CTpOCHHE UX aTOMOB, HaxOKIeHHe B IpHUPOJE.
®ysuueckie ¥ XUMIYecKre CBOMCTBA (Ha MpUMepe HaTpUd U kaius). OKCUAbl 1
THPOKCHABl HATpUs U Kajusi. [IprMeHeHHe MIENOYHBIX METalioB H  MX
cOeqUHEHM.

[IlenoyHo3eMeNbHbIE ~ METAJlIBL Marguii ¥ KajgbIUi: TIOJIOXKEHWE B
TleproarUecKoli cHCTEME XMMIIECKHX SIIEMEHTOB 1. 1. Menpeneesa, CTpPOCHAE UX
aTOMOB, HaxoxeHue B mpupoje. OU3HIECKue 1 XUMUIECKIC CBOICTBa MarHus U
Kayplusl. BaxkHe#inue coeTMHEHNS KalbIIA (oxcHp, THIPOKCH, conm). JKECTKOCTB
BOJIbI ¥ CITOCOOBI €€ yCTpaHeHUs.

AFOMAHIL: TON0XKeHre B IleproidecKoil cucTeMe XMMIIECKUX JICMEHTOB
II. 1. MenzeneeBa, CTpOeHUE aToOMa, HAXOXACHUC B npnpone.‘ dusznyeckue M
XUMIUECKIe CBOMCTBa amoMuHus. AM(OTepHbIe CBOHCTBA OKCHAA U T'HIPOKCHIA
AJIFIOMHUHUSL.

Kenezo: nonoxenue B [TleproqudecKoi CHCTEME XUMUICCKHX snemeHToB /l.
. MenneneeBa, CTpOEHHMEe aToMa, HaXOXJIEHWE B IIPUPOJC. dusnueckue U
XUMIYecKre CBOMCTBa jkene3a. OKCHIBL, THIPOKCUIBI U COJIH XKeJIe3a (II) u xene3a
(IIT), ux cocTaB, CBOMCTBA H MOy CHHE.

Xumuueckuii IKCHEepUMERM:



o3HAKOMJIEHHE C 00pasl[aMd MeTaUIOB M CIUIaBOB, HX (bU3NIECKUMU
CBOJMCTBAMH, M3y4YeHHE pe3yibTaroB  KOppO3HH MeTaIoB  (BO3MOXHO
MCIIONB30BAHKe BUIEOMATEPHAJIOB), 0CcOOEeHHOCTE!l B3aMMOJEHUCTBUS OKCHMA
KalIplUs ¥ HATpUs C BOJOH (BO3MOXHO HCMOIL30BaHNC BHJIEOMATEPUATIOB),
JICCIIEIOBAHIE CBOMCTB JKECTKOM BOJBI, TpoLecca ropeHH: JkKele3a B KHACIOPOJE
(BO3MOXHO  HCIIONB30BAHUC BHIEOMATEpHAOB), ~INPU3HAKOB  NPOTCKAHM
KaYeCTBEHHBIX PEaKIii Ha HOHBL: MarHHs, KaIbLIHs, alIOMUHHA, uHKa, xeinesa (1I)
u xenesa (1), menu (II), HaGironeHUe M OIMCAHMC IPOLIECCOB OKpalldBaHUs
UlaMeHd HWOHAaMM HaTpus, Kajusd M KaJlblusd (BO3MOXXHO HCIIOJIb30BAHUE
BHIEOMATEPHAJIOB), HCCIIEIOBAHIE aM(OTepHBIX CBOMCTB I'HAPOKCH/A ATIFIOMAHIS 1
THAPOKCH/IA [IMHKA, PELICHHEe SKCIIEPHMEHTAIBHBIX 3ajia4 To TeMe «BaxHeime
METaJUIB ¥ KX COSTUHEHUSD).

XuMuUsA ¥ OKpY2Kalolas cpeaa

BemecTsa ¥ MaTepHANbl B IOBCEJHEBHOH JKM3HH HCIOBEKA. BbesomacHoe
JICIIONB30BaHNE BELIECTB U XUMUUYECKUX PEeaKiyui B opiTy. IlepBas momoulb MpU
XUMMWYECKUX OXKOrax M OTPaBICHHUIX.

XyMudeckoe 3arps3HEHHe OKPYIXKarolleld Cpembl (npenenbHas IOMYCTAMA
KOHLIEHTpAI¥s BEILIECTB, Aalee — [11K). Postb XuUMHUHK B PEIICHUH SKOJIOTHIECKIX
poOIeM.

Xumuueckuili IKCnepumMenm:

u3ydeHrue o0pasioB MaTepHaloB (CTEKJIO, CIIaBBl METAJIOB, MOINMEPHBIC
MaTepUabl).

Mesicnpedmemnole C6A3U

Peanu3anus MEXIPEIMETHBIX CBA3eH NPY HM3YYeHUH XMW B 9 xmnacce
OCYILIECTBISICTCS depe3 HCHOIbB30BaHUE KaK o0LIMX €CTeCTBEHHO-Hay4HBIX
[IOHSITHi, TaK U TOHATHM, SBIAIONMXCS CHCTEMHBIMA [ OTACIBHEIX peaMETOB
eCTeCTBEHHO--HAyYHOT'O KA.

OGLIie ecTeCTBEHHO-HAyYHble [OHATHS: Hay4HBIH ¢pakT, TUMOTE3A, 3aKOH,
TeopHs, aHalIM3, CHHTE3, KIaccupuKanys, MepruoANIHOCTb, HaOJII0CHHE,
SKCIIEPUMEHT, MOJISIMPOBAHUE, H3MEPEHHE, MOACIIb, SBJICHME, IapHUKOBBIN
> peKT, TeXHOIOTUsl, MaTePUATIBL.

@u3nKa; MaTepUs, AaTOM, DIEKTPOH, TIPOTOH, HEUTPOH, HOH, HyKJIHJL, M30TOILL,
paIroaKTUBHOCTE, MOJIEKyJIa, HIIEKTPUIECKUI 3apsg, IIPOBOJHHKH,
TIOJyIPOBOJJHUKH,  JHUDIICKTPHUKH, (OTODIEMEHT, ~ BEIIECTBO, TEJIO, 00BEM,
arperaTHOE COCTOSHYE BEIIeCTBa, ra3, PaCTBOp, paCTBOPUMOCTE, KpHCTaJINIECKas
peméTKa, CIUIaBbl, (GU3MYeCKHe BENUIUHBI, €/IMHHIEL U3MepEeHUs,, KOCMUIECKOe
IIPOCTPAHCTBO, INTaHETH], 3BE3 /151, CONHIIE.

Buonorus: (pOTOCHMHTe3, AbiXaHHWe, Guochepa, SKOCHCTEMA, MHHEpAIBHEIE
yI06penust, MUKPOJIEMEHTEL, MaKPO3JIEMEHTBI, ITUTATEIBHDIC BeIIeCTBA.




Teorpadus: armochepa, ruApochepa, MUHEPalsL, rOpHBIE TOPOIbL, ONE3HbIC

HCKOIIaeMbIe, TOIUTUBO, BOIHBIE PECYPCHL.



IAHAPYEMBIE PE3VJILTATHI OCBOEHMSI IIPOI'PAMMBI 11O
XVUMHWHA HA YPOBHE OCHOBHOI'O OBILET'O OBPA30BAHMA

JUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOSHHSA IPOrpaMMBl OCHOBHOIO 00IIEro
06pa3oBaHus JOCTUIAIOTCA B XOIE obyueHHs] XUMUH B €IMHCTBE yueOHOH
BOCIIMTATEIBHOM JESTENFHOCTH B COOTBETCTBHY € TPaaHIMOHHEIMHU POCCHHCKAMHU
COIMOKYIBTYPHBIME M JIyXOBHO-HPAaBCTBEHHEIMHU [IeHHOCTSMH, IPUHATBIMH B
oOIecTBe MpaBMIAMH M HOPMaMu IOBCACHHA M crocoOCTBYIOT IIpoeccaM
CaMOTIO3HAHMS, CAMOPA3BUTHS U colMaI3allin 00y4aronMXCsl.

JIMYHOCTHBIE  Pe3yJNbTaThl  OTPaXaioT  TOTOBHOCTH 00yYaIomMXCs
PyKOBOZICTBOBATHCS CHCTEMOM IIO3WTUBHBIX IEHHOCTHBIX OpUeHTalMHd U
pacIuipeHHe OTbITa ASATEIbHOCTH Ha eé OCHOBE, B TOM YHUCJIC B YaCTH:

1) DaTPUOTHYECKOr0 BOCHUTAHUS:

[eHHOCTHOTO OTHOLIEHHS K OTeIeCTBEHHOMY KyIbTypHOMY, HCTOPUIECKOMY
¥ HAYYHOMY HACJIEIUIO, IOHMMAHWS 3HAYCHM XAMHUUYECKOM HayKd B XKU3HH
COBPEMEHHOTO OOIIECTBA, CIIOCOGHOCTH BIANETh AOCTOBEPHOM HH(popmauueH o
TMepesioBBIX JOCTKCHHAX M OTKPHITHAX MHpOBOM ¥ OTEUECTBEHHOH XMMHUM,
3aUHTEPECOBaHHOCTH B Hay4YHBIX 3HAHHAX 06 ycTpolicTBe MHpa B 00IIECTBa;

2) rpaskIaHCKOro BOCHUTAHUS:

IpeJICTABICHNs O COLMANbHBIX HOpPMax 1 npaBiiiaX MEXINIHOCTHBIX
OTHOLIEHNH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMICTCHTHOCTH B 0OIIIeCTBEHHO
oJNe3Hol,  y4eGHO-HCCIeJOBATENbCKOMH, TBOpPYECKOM W  APYrMx  BHAAX
IeqaTeNbHOCTA, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOH MESTEIBHOCTH IIpH
BHIONHEHMH Y4YeOHBIX, ITO3HABATENBHBIX 3aad, BBIIOTHEHIH XUMHAYECKUX
SKCIIEPHMEHTOB, CO3/[AHMH Y4eOHBIX POEKTOB, CTPEMIICHHIA K B3aMOIIOHUMaHHIO
¥ B3aMMOIIOMOIIA B TIpoIiecce 3Toi yueOHOM AesTeNbHOCTH, FOTOBHOCTH OLIEHUBATh
CBO& IOBEIEHWe M MOCTYNKM CBOMX TOBapHIUEH ¢ MO3MLIMH HPaBCTBCHHBIX "
TIPaBOBBIX HOPM C yIETOM OCO3HAHHA MOCIIeACTBUM ITOCTYTIKOB,;

3) HEHHOCTH HAYYHOI0 NO3HAHMS:

MUPOBO33pEHYECKAE TPEACTABICHNS O BELICCTBE U XUMHUYECKON peakluH,
COOTBETCTBYIONIE COBPEMEHHOMY YPOBHIO DasBUTHA HayKu H COCTAaBIISIOLIHE
OCHOBY IijIsl TIOHMMAHUS CYLIHOCTA HayJHOW KapTUHBI MHUpa, IPEICTaBICHHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PasBUTHA NPUPOZBI, B3aMMOCBA3AX HEIOBEKA C
IPUPOJIHOM Cpesioi, O PO XMMUH B TO3HAHMH STHX 3aKOHOMEPHOCTEN,;

[Ho3HaBaTelbHEIE MOTHBEI, HAMpaBIeHHbIC Ha IONYy9YCHNE HOBBIX 3HaHUHU I10
XHMEAM, HeOOXOMUMEBIE i OOBACHEHMs HAOJIONaeMBIX NPOLECCOB H SIBJICHUH,
O3HABATETHHON, MH(QOPMAIMOHHON M YMTAaTENBCKOH KyJIBTYpEl, B TOM qucle
HABEIKOB CAMOCTOSTENbHOM paGoThl ¢ y4eOHBIMH TEKCTaMHu, CIIPaBOYHOM



NUTEpaTypoH, AOCTYMHBIMU TeXHUYECKIMHA CpeAcTBaMH  HHGOPMAIMOHHBIX
TEXHOJIOTUH,

pHTepec K OOydYeHHIO M TO3HAHWIO, 0603HATeNbHOCTh, TOTOBHOCTE U
CIOcOGHOCTE K €aMoo0pa3oBaHMIO, [IPOCKTHOW | FCCIIeI0BATENBCKOM
IesITeNBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABJIEHHOCTH M yPOBHA o0y4eHus: B
najpHeieM; |

4) popmMupoBaHus KyJIbTypbl 310pOBbSI:

OCO3HAHME [EHHOCTU JKU3HH, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY
3J0pOBbIO, YCTAHOBKH Ha 3[[OpOBBI 00pa3 XKU3HHM, OCO3HAHME TIOCIIEICTBUN 1
HETPUATHE BPEIHBIX IPUBBITCK (yrotpe0iens alnKoros, HAPKOTHMKOB, KypEHHUs),
HeOOXOMUMOCTH ~ COOMIONeHU  [paBUil Ge30MacHOCTH TIpH  OOpalieHuu  C
XAMAYECKIMH BEIECTBAMHU B OBITY 1 peaybHOM JK3HH,

5) TPyA0BOr0 BOCIUTAHUS:

MHTEepEC K MPaKTUIECKOMY U3yICHHUIO npodeccuii ¥ TPy[a pasiuiHOro poaa,
yBa)KeHHE K TpyJy 1 pe3y/bTaTaM TPyIOBOM IeATENBHOCTH, B TOM HHCIIC Ha OCHOBE
npuMeHeHusT — IPEAMETHBIX 3HaHUK 10  XUMHH, OCO3HAHHBIA  BBIOOD
MHIMBHIYaIbHON TPAeKTOPHH IPOAOIDKEHIA 06pa3oBaHus ¢ yUETOM JIMIHOCTHBIX
MHTEPECcOB U CIIOCOOHOCTH K XUMUH, 00IIIeCTBEHHBIX HHTEPECOB U HOTPeOHOCTEH,
yCIIeIHOM Ipo(eCCHOHATBHON JEATENBHOCTH 1 pa3BUTHA HEOOXONMMBIX yMEHUH,
FOTOBHOCTH aJIallTUPOBATHCS B poQecCHOHATBHOM CPENE;

6) 5KOJOrHYeCKOro BOCHHTAHMSI:

SKOJIOTMHUECKH T1eeco00pasHoe OTHOLICHHE K IPUPONIE Kak VCTOYHHUKY KM3HU
Ha 3eMie, OCHOBe €& CyIIeCTBOBAHMS, MOHMMAHIC [IEHHOCTH 3JI0pOBOr0 M
GesomacHOro o0pa3a JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
u3MIECKOMy U TICHXHYECKOMY 370pOBBIO, OCO3HAHHE IIEHHOCTH COOJIOACHHU
TpaBmJI 6E30I1aCHOTO MOBEACHHS IIPH paboTe C BEIIECTBAMH, & TAKKE B CUTyaLHsX,
YTPOXKAIOMIIX 3JOPOBBIO 1 JKU3HH TFOZCH;

CIIOCOGHOCTH HPUMEHSTh 3HAHUs, MOJydacMble IpH N3y4YeHUH XUMUH, AT
peleHus 3a/1a4, CBA3aHHBIX C oKpyKaroleil IPUPORHOU cpeloi, JUisl TIOBBIIICHU
YpOBHS ~ OKOJNOTUYECKOM  KyJIBTYpEI, oco3HaHus TIio0anpHOro  Xapakrepa
SKOJIOTMUECKHX TPoGyeM M MyTel MX pelieHus MOCPeACTBOM METOJOB XHMMHH,
SKOJOTHIECKOTO MBILLIEHNs], YMEHHUs PyKOBOJICTBOBATRCA MM B MI03HABATEJIbHOM,
KOMMYHHKATHBHOM ¥ COLMANBHOM IPAKTHKE.

METANIPEAMETHBIE PE3YJbTATbBI

B cocraBe MeTalpeAMETHBIX pe3yJlbTaToB BhIACIIOT 3HAUUMBble IS
opMHUPOBaHKS MUPOBO33PEHI o6 IeHay YHbIe IIOHATHS (3aKOH, TEOPHS, IPUHIHIL,
rumoTesa, (aKT, cCHCTeMa, MpOIECC, OKCIePUMEHT M apyroe.), KOTOpBIE
MCIIONB3YIOTCS B €CTECTBEHHO-HAYIHBIX yueOHBIX IpeaMeTax M TO3BOJAIOT Ha
OCHOBE 3HAHMI W3 OTHX IpeaMeToB GopMHUPOBATH MPEICTABICHIC 0 IIEJOCTHOM




Hay4HOU KapTHHE MHpa, 1 YHHBEpCATbHBIE y4eOHbIe JeHCTBUA (mo3HaBAaTENBHBIE,
KOMMYHUKaTHBHBIC, peryJsITUBHBIE), KOTOpBIC o6ecrieunBaroT (HOPMHUPOBAHKE
FOTOBHOCTH K CaMOCTOSTEIBHOMY IIAHUPOBAHHMIO U OCYIIECTBICHUIO yueOHOM
IEeITEebHOCTH.

Ilo3HaBaTelbHbIe YHHBEPCAIbHbIC y4eOHble AefcTBUSA

BazoBble JornyecKue AeicTBHs:

yMEHHSI HCIIONB30BATh [PUEMBI JIOTHYECKOT0 MBILUICHHUS [IPH OCBOCHHH
3HAHMI: PACKPBIBATH CMBICI XAMHYCCKAX HoHATHI (BHIOENATh UX XapaKTePHBIC
[PU3HAKY, YCTAHABIMBATEL B3aHMMOCBASE C IpyTUMHA [OHSATUSMH), UCIIONB30BATh
[IOHSITHSL ZUTS OOBICHEHHS OTACIBHBIX (aKTOB U gBJIeHUN, BEIONPATH OCHOBAHMS 1
KpATEpUH ISl KJIacCHQUKAIMH XUMIIECKHX BeIeCTB M XHMHYECKUX DEeaKiui,
yCTaHABIMBATh TPUIMHHO-CIICJCTBEHHDIC CBSI3W MeXay OOBeKTamMy H3y4eHUd,
CTPOMTH JIOTHIECKUE PACCYIKICHHA (MHIyKTUBHBIE, NCTyKTUBHBIS, IO aHAJIOTHHN),
JenaTh BBIBOJBI M 3aKIIOUCHHUS;

yMeHHe IIPHMEHSTh B IPOIECce Ho3HaHWS TOHATHA (IpeAMETHhIC U
MeTanpeMeTHBIE), CAMBOJIMICCKHE (3HAKOBBIE) MOJIENH, HCIIOJIB3Y eMBIC B XUMUH,
Ipeo6pa3oBIBaTh LIHPOKO NMPUMEHACMBIC B XVUMHUH MOJENbHBIE IPEACTABICHUT —
XUMUUecKril 3HAK (CHMBOIN OJEMEHTa), XUMUIecKas gopMyna M ypaBHEHHEC
XVMHUYECKOM peakIuy — MpH PEeIICHUH yueGHO-TI03HABATENIBHBIX 33/, C y4ETOM
3TUX MOJENBHBIX IPEACTaBIeHUIl BBIABIATE U XapaKTepH30BaTh CYIIECTBCHHBIC
NpU3HAKH U3yIaeMBbIX 0GBEKTOB — XAMAYECKUX BEIIECTB M XUMUICCKHX peaKIy,
BEIBIATH  OOINEE 3aKOHOMEPHOCTH, IPHIMHHO-CIENCTBEHHBIC CBS3M U
TIPOTHBOPEYMS B M3y4aeMBbIX IIPOLECCax 1 SIBIICHUSAX.

BazoBble HccjedoBaTebcKue AedCTBH:

yMeHHe HCIIONB30BaTh IOCTAaBICHHbIC BOIPOCHL B KayeCTBE MHCTPYMCHTa
[O3HAHMUS, a TAK)KEe B KA4ECTBE OCHOBBI I (opMHpOBaHHUS TUMOTE3BI [0 MPOBEPKE
TIPaBAJIEHOCTH BBICKa3hIBAEMBIX CY>KICHUN,

nproOpeTeHre OmbITa IO TIAHMPOBAHMIO, OpraHu3ald H TPOBEICHUIO
YYEHHYECKUX OKCIEePHMEHTOB, yMEHHE HaOmomaTh 3a XOJAOM IIporecca,
CaMOCTOSTENIFHO MPOTHO3UPOBATh €ro pesyJipTar, dbopmyrpoBaTh 0000LIEHH 1
BBIBOJIBI IO Pe3yJIBTATaM IPOBEJEHHOTO OTBITA, HCCIICOBAHI, COCTaBJIATh OTYET
0 TpojieIaHHOH paborTe.

PaGoTa ¢ undopmanmeii:

yMeHHe BHIOMparh, aHAIM3MPOBATb U MHTEPIPETUPOBATh HMHPOPMAIIHIO
pa3IMYHBIX BUIOB U (GOpM MpEeNCTaBIeHNUs, IOJTy9aeMyl0 M3 pasHbIX MCTOYHHKOB
(Hay4HO-TIONYJIAPHAs JIMTEpaTypa XUMUIECKOTO coflepKaHusl, CIPaBOYHBIC
mocobust, pecypcsl VHTepHeTa), KPUTUYECKH OLECHUBATL IPOTHBOPEYUBYIO U
HeI0CTOBEPHYIO HH(OPMAIHIO;




yMeHWe IPAMEHSTh PasIiHbe METOMIBI U 3aIlpOChl IPH IOUCKE U otbope
pHpOpMaIUU H COOTBETCTBYIOIINX JAHHBIX, HeOOXOMUMBIX Ul BBITIOMTHCHHUA
yueOHBIX ¥ TO3HABATENbHBIX 3a/ad OIpeieTIEHHOrO THIIA, nproOpeTeHye OrblTa B
00/IacT!  MCIIOJIBE30BaHI uH(OPMALOHHO-KOMMY HUKATHBHBIX TeXHOJIOTHUH,
OBJIA/ICHHe KyIbTypoil akTHBHOTO UCIIONBE30BAHIA pa3MYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSTEIFHO BBIOMPATh ONTUMAIBHYTO dopMy TpencTaBIeHNs pH(OpMaIH U
MILTIOCTPUPOBATh pellaeMble  3a/atih HECJIOXHBIMHE ~CXeMaMH, JuarpaMMami,
npyraMu popMaMu rpaduKy 1 UX KOMOMHALIMIMU;

yMeHHe HCIONB30BaTh U aHaMM3MpoBaTh B IIPOLECCE y4eOHOH H
JICCIEIOBATENBCKOM NEeITeIbHOCTH yHGOpPMALMIO O BIMSIHUH TIPOMBIIIIEHHOCTH,
CeBCKOTO XO3SHCTBA ¥ TPAHCIOpTa Ha COCTOSHHUC OKpy’Kaolell MPHPOJTHOH
CpenBl.

KoMMyHHKATHBHbIE YHHBEPCAIbHBIE yueGHbIe JeiCTBHI:

yMeHs 33/1aBaTh BOIPOCH] (B X0/Ie Auajora u (¥TH) AMICKYCCHH) IO CYIECTBY
00CyX/1aeMO#l  TEMBI, hopMyIEpoBaTh CBOM  IHPeIIONCHIA OTHOCHTEJIBHO
BLITIOTHEHUS TIPEIIOKEHHOH 3a1a4H;

yMeHus.  TIPEACTaBILITH [IONyYeHHble ~ Pe3yJIbTaThl I03HAaBaTENIbHOM
eATeNBHOCTH B YCTHBIX M THMCHMEHHBIX TekcTax, JejarTh IPEe3CHTAIHIO
pe3yJIbTaTOB BBIITOTHEHUA XUMIYECKOTO DKCIIepUMeHTa (J1abopaTOpHOro OMEITa,
aGopaTOpHO PaGOTHI MO MCCIISAOBAHITIO CBOJCTB BeIIeCTB, y4eOHOTO IIPOEKTA);

yMeHHsI y4eOHOTO COTpY[HHMIECTEA CO CBEpPCTHHKaMH B COBMECTHOM
[I03HABATENbHOM U JFICCIIeIOBATENBCKOM  NEeATeNbHOCTH  TPH peleHnH
BO3HHAKAIOIMUX IpoONeM Ha OCHOBE Yy4€ra 00ImUX WMHTEPECOB M COTIIaCOBaHHA
no3uimil (06CyXneHus1, 0OMEH MHEHIAMH, «MO3TOBBIE IUTYPMBD», KOOpIUHALUA
COBMECTHBIX  [eICTBHii, OIpe/eNeHre KpUTEPUCE O OLEHKe Ka4yecTBa
BEITIOJTHEHHOM pabOTHI i IPYTHE).

PeryasiTuBHbIE YHHBepCcaabHbIE yuyeOHbIe JefCTBUS:

yMeHHE CaMOCTOSITENBHO ONpe/IeIIATh e JIeATeNbHOCTH, UIaHNpOBaTD,
OCYIIECTBIIATh, KOHTPOIMPOBATE W IPH HeoOXOIUMOCTH KOPPEKTHPOBATh CBOXO
JesSTeIbHOCTD, BEIOUPATD HauGonee > hEKTUBHBIE CIIOCOOBI PEIICHI y4eOHBIX U
O3HABATENBHEIX 3aJ[ad, CAMOCTOSTENBHO COCTAaBJATH HIH KOPPEKTHPOBATH
Tpe/IOXKEHHBIA  aNrOpUTM JeiicTBUM TPH BBITOIHEHUN 3ajaHMii ¢ Y4ETOM
MOJydeHUsT HOBBIX 3HAHUM 06 m3ydaeMblx OOBEKTax — BEIIECTBaX H peaKIysiX,
OLIEHHBATh COOTBETCTBHE IONyYECHHOrO pesylbrata 3agBJICHHON IeNd, yMEHHE
HCIIONB30BATh 1 AHAIM3MPOBATH KOHTEKCTHI, Pe/IaracMbie B yCJIOBHH 33/IaHUH.

NPEJIMETHBIE PE3YJBTATBI

B cocraBe TpEeJMETHBIX pe3yJbTaToB IO  OCBOCHMIO ~ 00s3aTENBHOTO
coflep)KaHus, yCTaHOBJICHHOTO NaHHOH (emepatbHOM paboueit IpOrpaMMoH,
BEIIEJIAIOT: OCBOEHHBIE OOYYAIOIMMUCS HAYIHBIC 3HAHWS, YMEHHsSI U CIOCOOBI




neiicTBHM, crenuduIecKue UL npeMeTHOH — 00IacTH «XuMus», BUIBI
NeATeNPHOCTH IO  TIOJNYYEHWIO ~ HOBOTO 3gaHus, €ro HHTepIpeTaluy,
npeo6pa3oBaHKIO ¥ IPUMEHEHHIO B pa3IMYHBIX yueOHBIX X HOBBIX CUTYalliX.

K xoHIy o0y4eHus B 9 Kjacce NpeIMCTHbIC pesynbTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 06yUarOLIMKCS YMEHHUIL:

o DAaCKpBHIBaTh CMBICH OCHOBHBIX XYMHYECKUX TOHSTHI: XUMHYECKUH
37eMEeHT, aToM, MOJIeKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BaJEHTHOCTD, 3JIeKTPOOTPULATENBHOCTD, CTCIICHD
OKUCIICHHMS, XAMMYECKasi peakiys, XMMuIecKas CBA3b, TeruioBoil 3G GeKT
peakuyy,  MoJb, MOJSIpHBEIA ~ 00BEM,  PacTBOp,  SNEKTPOIMTEL
HEJIEKTPONHTHI, SIEKTPONUTHIECKas IUCCOLHMAIA, peaKiyyd HMOHHOTO
o6MeHa, KaTanmM3arop, XMMU4Yeckoe PaBHOBECUS, oOpaTuMble U
HeoOpaTHMble PEaKIyH, OKHCJIATENHHO-BOCCTAHOBUTEIBHBIE ~ pEaKly,
OKHCIIATEIh, BOCCTAHOBHTENb, OKMCIIEHNE i BOCCTaHOBIICHUS, AJIOTPOIIHS,
aM(OTEpHOCTb, XUMHAYECcKast CBS3b (KOBaJIEHTHAs, WOHHa,
MeTaJInyecKast), KpUCTaIuecKas peleéTKa, Koppo3us METaJIJIOB, CILIABEI,
CKOPOCTb XMMHYECKON PEeaKiuH, NpeaeIbHO JOMyCTUMasi KOHIIEHTpaIus
ITJIK BelecTBa,;

e WUIIOCTPHPOBATH B3aUMOCBA3b OCHOBHBIX XAMHYECKNX IMOHATHHA M
[IPAMEHSTH 9TH HOHATHAS IIPU ONUCAHUH BELICCTE 1 X npeiapameﬂnﬁ;

e  JICIOJIB30BaTh XMUMUYECKYI0 CHMBOJIMKY JJI COCTABJICHHUA bopmy
BEIECTB ¥ ypaBHEHUI XUMUIECKUX peakuui,

e OIpEJENsTh BAJIGHTHOCTD U CTENECHb OKHUCIICHIS XUMHYECKHAX DJIEMEHTOB B
COeMMHEHMSIX PAa3MIHOTO COCTaBa, MPUHAIJICKHOCTD BEIIECTB K
onpeneaEHHOMY Kiaccy coemMHEHUH 1o (opMyaM, BHA XAMHAYECKOU
cBs3M  (KOBaJIeHTHas, WOHHAd, METaJUTHYecKas) B HEOPraHHMICCKHX
COeIMHEHUIX, 3apsj MOHA II0 XAMIUYecKoi (opMyJe, XapaKkrep Cpeibl B
BOJIHBIX PACTBOPaX HEOPTaHMIECKUX COeMHEHMNH, THI KPHCTAIIAIECKON
pEeIETKY KOHKPETHOTO BEIECTBA;

e pacKpbIBaTh CMBICI [TeproaX9IecKOro 3aKoHa . Y. MengeneeBa H
JEMOHCTPHpPOBATh €ro IOHMMAaHHe: OIHUCBHIBATE U XapaKTepH30BaTh
TabauuHyo GopMy [NeproanyecKoil CHUCTEMBI XUMHAUYECKHAX JJIEMEHTOB:
pasnuuaTh IOHATHS «IJABHAs MOArpyIma (A-rpynma)» u «moGo4Has
moprpynna (B-rpynma)», Manble H QoNplIMe IEePUOJBI, COOTHOCUThH
0003HaueHNsI, KOTOPbIE IMEIOTCS B TIepUOIMIeCKO TabuIte, C YUCIOBBIMU
XapaKTePUCTUKAMHI CTPOEHHSI aTOMOB XUMHUYCCKHIX »JeMeHTOB (COCTaB M
3apsij Aupa, OOIee YHCIO 3JIEKTPOHOB 1 pacrpefielieHMe HX IO
3JIEKTPOHHBIM CJIOSIM), OOBSCHATD o01IMe 3aKOHOMEPHOCTH B M3MEHCHHUHU



CBOICTB DJIEMEHTOB M HX coeuHeHuil B Npejenax MajublX MepHojoB
[aBHBIX IIOArPYIII € yIETOM CTPOCHHUA HX aTOMOB; |
K1acCHbUIMPOBATh XUMHUYECKUE SNMEMEHTDL, HeopraHuuecKkue BelleCTBd,
XAMHUYECKHe PEaKImy (1Mo 4YuciIy ¥ COCTaBy y4acTBYIOIUX B PEaKIUH
BelecTB, 10 TEIIoBoMY 3(heKTy, N0 H3MEHEHHIO cTeneHeil OKUCIICHUs
XAMHYECKUX 3JIEMEHTOB);

XapaKTepUu30BaTh (omuchiBaTh) OOWIME H crerubuUecKue XAMHUYECKUC
cBOiicTBa MPOCTBIX M CIOXHBIX BCIICCTB, TIOATBEPXK/as OIUCAHUEC
IpUMepaMi  MOJIEKYJIAPHBIX W HOHHBIX ypaBHeHHIl COOTBETCTBYIOIIMX
XUMAYIECKUX PeaKIHi;

COCTABJIATh YPaBHCHUA NEKTPONUTHYECKOH  JUCCONMAUH  KHCIIOT,
II[eJIoueil ¥ COoNEM, TIONHBIE U COKpaIléHHBIE yPaBHEHUS peaxuuii HOHHOTO
oOGMeHa, YpaBHEHWs pEaKuud, MOATBEPHAIOHX CyILLECTBOBaHUE
FeHETHUIECKOH CBS3M MEX/Ty BEIeCTBAMU Pa3NIMIHBIX KIIACCOB;
pacKphIBaTh  CYIIHOCTH OKVICTUTEbHO-BOCCTAHOBUTENBHBIX ~ PEaKIuH
IOCPEICTBOM COCTABICHHUA JIEKTPOHHOTO GajaHca STHX PEaKLUii;
IPOTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBHCHMOCTH OT WX CTpPOCHHA,
BO3MOXKHOCTH IPOTEKaHHSI XUMHYCCKUX NpeBpallieHui B Pa3IA4HBIX
yCIIOBUSAX;

BEIYHCIISTH OTHOCUTENBHYIO MOJIEKYJISPHYIO K MOJIIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIONIO XMMUYECKOro JIEeMEHTa 1o Gopmyie COeTMHEHHS,
MaCcCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTE PacU&THI [0 ypaBHEHHUIO
XUMUAYECKOU peaKIyi; '

coOJIIonaTh MpaBUila MOJTb30BAHMS XHMHYECKOI TOCy 104 1 1aO0paTOPHBIM
o6GopyoBaHHeM, a TakKe TpaBiia oOpallleHHss C BellecTBaMH B
COOTBETCTBMH C MHCTPYKIHMAMH IO  BBINOJIHECHUIO 1a00paTOPHBIX
XUMUYECKIX OMBITOB IO TIOTyYEHHIO i COOMPaHMIO ra3o00pa3HbIX BELLECTB
(amMMMaKa ¥ yIJIEKHUCIIOTO rasa);

IIPOBOMTD PEAKIUH, I0ITBEPIKNATOIHE KaueCTBEHHBIHM COCTaB Pa3InIHBIX
BEIlECTB: PAaclo3HaBaTh OIBITHBIM myTéM XJIOpHI-, OpoMmi-, MOAUI-,
xap6onar-, docdat-, CHUIMKAT-, cynbar-, THAPOKCHI-HOHBI, KaTHOHBI
AMMOHHMSL ¥ HMOHBl M3YHYeHHBIX METAJUIOB, MPHCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHMIeCKUX BELIECTB;

TIPYMEHSTH OCHOBHBIC OIlEpaliu MBICJIUTEIbHOM AeATENbHOCTH — aHAIU3 1
CHHTe3, CpaBHEHHe, 00001IeH e, CHCTeMaTU3allHIo, BBIsIBIIEHHE IPUYHNHHO-
CIIE[ICTBEHHBIX CBSA3€H — JUI M3Yy4eHHA CBOICTB BEIECTB U XUMUYCCKUX
peakIui, ecTeCTBEHHO-HAyYHbIC METOIBI no3HaHUS — HaOMIOJCHUE,
M3MepeHne, MOJIETMPOBaHHe, IKCIICPHUMEHT (peasbHBIN 1 MBICJIEHHBIH).
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METaJUIOB.
DIEeKTPOXUMHYC
CKH psAI
HANpPSDKEHUA
METaJIOB

OO6mue
cr10co0bI
[OJTy YeHHS
METaJIJIOB.

CnaBbl.
BrruncieHus 1o
ypaBHEHUAM
XUMHAYECKUX
peaxIuii, €CIH
OJIMH U3
peareHToB
COJIEPXKUT
IIPUMECH
ITonsTHe 0
KOPpO3UH
METaJIOB

Bu6motexa IIOK
https://m.edso0.ru/00
ae0el8

Bu6muotexa LIOK

https://m.eds00.ru/00
ael03e

Bu6mmotexa [LIOK
https://m.edsoo.ru/00
aell156

Buomotexa [IOK
https://m.edsoo.ru/00

ael156

Bu6miotexa IIOK
https://m.edsoo.ru/00
acl278




48

53

54

7

[IenouHeIe
MeTaJUIbI

OxcHObI U
THIPOKCHUIBI

HaTpHsA ¥ KaJlusd

[I{enouno3emMen
bHBIE METAJLIIEI
— KaJIbIUH U

Baxkueiimue
COeUHEHUS
KaJIbIusa
O06001eHIE U
crcTEMAaTH3aIH
s 3HaHUM

XKécTkocThb
BOJIBI U
CII0COOEI €€
yCTpaHEHUS

INpaxTuyeckas
pabota Ne 6 o
TeMe
"XécTrocTh
BOJIBI U METOJIBI
eé ycTpaHeHus"

AIOMUHHI

AmporepHbIE
CBOICTBa
OKCHJa 1
THIPOKCHIA

Bbu6mmorexa LIOK
https://m.eds00.ru/00
ael4b2

bubmuorexa IIOK
https://m.edsoo.ru/00
ael4b2

buommoreka LIOK
https://m.edsoo.ru/00
ael5e8

but6morexa LIOK
https://m.edsoo.ru/00
aelSe8

Bubmuoreka LIOK
https://m.edso0.ru/00
ac1886

Bubmuorexa LIOK
https://m.edso0.ru/00
aelae8

Bu6mnorexa LIOK
https://m.edsoo.ru/00
aelc64

56

57

Keneszo

OxcHupel,
TMIPOKCHIBI U
COJIH JKeJle3a
(1) n xene3a

Bu6nuorexa [IOK
https://m.edsoo.ru/00
aelc64

Bubmuorexa [LIOK
https://m.edsoo.ru/00
acl1d86

U

Bubmuorexa LIOK
https://m.edsoo.ru/00
ae35e6




58

O0001menue u
CHUCTECMAaTHU3aIu
s1 SHAaHUH

59

[IpakTiueckas
pabota Ne 7.
Pemenue
OKCIEPUMEHTAN
BHBIX 33124 I10
TeMe
«Baxneitmme
METAJLIBI M X
COCTUHEHHUS

bu6nuorexa IJOK
https://m.edsoo.ru/00
ae3de8

60

Brrunciaenus mo
ypaBHEHUSIM
XAMHYECKHX
peakiui, eciu
OI{H M3
pEareHToB JIaH B
HU30BITKE MIH
COZIEPXKUT
MIPUMECH.
Brruucienus
MacCOBOM JOJIH
BBIXOJIa
IPOJyKTa
peaKIum

bu6nunorexa IJOK
https://m.edsoo.ru/00
ael750

61

O060011eHne u
CHCTEMAaTH3aIlA
s1 3HAHUH

62

Hrorosas
KOHTPOJIbHAS
pabora

63

BemectBa u
Marepuabl B
IMOBCEIHEBHOM
KH3HH
YeJIOBeKa

Bubmmorexa [JOK
https://m.edso0.ru/00
ae3f50

64

XUMHYECKOe
3arpsi3sHeHNe
OKpYJKarolei
cpensl

Bu6mmorexa IIOK
https://m.edsoo.ru/00
ae4270




Poib xumuw B
P bubnmorexa IIOK
65 P 1 https://m.edsoo.ru/00
SKOJIOTHYECKHX 264270
npobiiemMm
O6061meHune u bubmuortexa [JOK
66 CHCTEeMAaTH3aIu 1 https://m.edsoo.ru/00
s1 SHAaHUH ae0d0a
O6o61eHue 1 Bu6mmotexa IJOK
67 CHCTeMaTH3aIH 1 https://m.edsoo.ru/00
sl BHAHUH adb33¢
O6o0061menue u bubnuorexa [JOK
68 | cucremarusanus 1 https://m.edsoo.ru/00
3HAHHUH ad9cb2
OBIIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJBLHBIE YUYEGHBIE MATEPHUAJIBI U151 YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI JUISI YAUTEJIA

IIAPPOBBIE OGPA30OBATEJBHBIE PECYPCHI 1 PECYPCBI CETH

HNHTEPHET



