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Pabouas mnporpamma mno ydeOHOMY mpeaMeTy «Xumus» (0a30BbIil ypOBEHb)
(npeameTHas o6nacTh «EcTeCTBEHHO-HAay4YHbIE MPEIAMETHI») BKIOYAET MOSICHUTEIBHY IO
3aMMCKY, COAEPKaHUE O0yUYeHUs, IJIAHUPYEMbIE PE3YJIbTAThl OCBOEHUS IPOrPAMMBI 11O
XUMHH, TEMAaTHUECKOE IJIAHUPOBAHUE.

[losicHuTenbHas 3amuMcKka OTpakaeT oOIIMe LEeTd W 3a7aud W3Y4YeHUS XHMHH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOCHUIOK K €€ HM3Y4YeHHMIO O0ydarolluMHUCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXe MOAXOAbl K OTOOpY COJep KaHus,
K OINPEENICHUIO IJIAHUPYEMBIX PE3yJIbTaTOB.

Copnepxanue OOyd€HHsS PACKPBIBAET  COJAEpXKATeNIbHbIE JIMHUU, KOTOpPbIE
npeaaratoTes Juisi 00s13aTeNbHOr0 U3y4YeHHsI B KaXK/IOM KJIacce Ha YPOBHE OCHOBHOIO
o01rero oOpazoBaHusl.

[Inanupyemble pe3yabTaTbl OCBOCHHUS MPOrpaMMbl 1O XHWMHUU BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIE PE3yJIbTaThl 3a BECh MEpPUOJA OOY4YEeHUS Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs, a TaKXe MPEIMETHbIE JOCTHKEHHUS 00ydaronierocs
3a KaXJIbIi TOJ] O0yUeHHS.

HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro OOpa30BaHMs COCTABIICHA
HAa OCHOBE TpeOOBaHUN K pe3yjabTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTelbHON
mporpaMMbl OCHOBHOTO o0Imero ooOpa3oBanusi, mnpenacraBieHHeix B PI'OC OO0,
a TaKke Ha OCHOBE (QefepalbHON paboueil MmporpaMMbl BOCIUTAHUS U C YUETOM
KOHIENIMK TpenojaBaHusl y4yeOHOro mpeamera «XuMus» B 00pa3oBaTEIbHBIX
opranu3anusax Poccuiickon denepamuu.

[Iporpamma mo xumuM pa3paboTaHa ¢ IEbI0 OKa3aHUS METOAMYECKOU MOMOIIH
YUUTENIO B CO3/IJaHUU pabodeil mporpaMMbl 10 Y4EOHOMY MPEIMETY.

[Iporpamma mo xumuu 1a€T NPEACTABICHHUE O IEIAX, O0IIel CTpaTeruu 00y4deHusl,
BOCIIUTAHUSI W pPa3BUTUS OOydYAOMIMXCA CpPEACTBAMHU  y4eOHOTO  TpeaMeTa,
YCTaHABIMBAET  O0s3aTeIbHOE  TPEIMETHOE  COJEp)KaHWe,  MPeayCMaTpHUBAECT
pacrpeeneHue ero no KiaccaM U CTPYKTYpUPOBAHUE T10 pa3eiaM U TeMaM MporpaMMbl
[0 XWMHH, OMNpENeisieT KOJIWYECTBEHHbIE M KAYECTBEHHbIE XapaKTEPUCTHUKU
COJIEpKaHMs, PEKOMEHJYEMYIO TMOCIEA0BATEIbHOCTh M3YUYEHUSI XUMUH C YYETOM
MEKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro Impolecca,
BO3PACTHBIX OCOOCHHOCTEH OOYy4YaIOIMUXCS, OMPEACNSCT BO3MOXKHOCTH  IpEAMETa
JUIsl peanu3anuy TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS OCHOBHOUM 00pa30BaTeNIbHOM
MporpaMMbl Ha YpPOBHE OCHOBHOTO OOIero ooOpa3oBaHus, a Takke TpeOOBaHUM
K pe3yibTaraM OOy4eHHUsl XMMHUU Ha YpOBHE €€l M3ydeHUsl MpeaMeTa U OCHOBHBIX
BHJIOB y4e€OHO-TIO3HABATEIbHOM JACATEIBHOCTH 00YYaAIOIIErocs M0 OCBOSHHIO YYEOHOTO
COJICpKaHMUSI.



3HaHME XUMHHM CIY)KUT OCHOBOM Jii  (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeJCTaBiIeHUl 0 MaTepuaIbHOM €IWHCTBE MHUpPA, BAKHYIO POJb
UrparoT GOpMHpyEMbIEe XUMHUEH MPEACTaBICHHUS O B3aUMOIPEBPAILECHUAX SHEPIrUH
U 00 D3BOJIOLMM BEUIECTB B MPUPOJE, O MYyTSIX pELICHUA TJIOOAIbHBIX MpoOIeM
YCTOMYUBOIO pa3BUTUs YEJIOBEUECTBA — CBHIPHEBOMW, DHEPreTUUYECKOM, MUIIEBOU U
HKOJIOTMYECKOM 0€30MacHOCTH, TPOOJIEM 3PABOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peaju3alii BO3MOXHOCTEH i camMopa3BUTHS U (DOPMUPOBAHUS
KYJbTYPBI IMYHOCTH, €€ 0011el U QyHKIMOHATBLHON rPaMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBaHME MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEM
oOydJaromMxcs,  HAaBBIKOB  HMX  CaMOCTOATENbHOM  yuyeOHOW  JIeATeIbHOCTH,
HKCIIEPUMEHTAIBHBIX W HCCJIEAOBATEIbCKUX  YMEHUH, HEOOXOAMMBIX KaKB
MOBCEJIHEBHOM JKHU3HU, TaK U B IPO(HECCUOHATLHOM J1eATebHOCTH;

3HAKOMMUT CO CMENU(UKON HAYYHOTO MBIIIUICHHUS, 3aKJIaJIbIBAET OCHOBBI I[EJIOCTHOTO
B3IJIsI1a HA €IWHCTBO NPHUPOABI W YEIOBEKA, SBJISIETCS OTBETCTBEHHBIM JTallOMB
(GbopMHUpPOBaHUYU €CTECTBEHHOHAYYHON I'PaMOTHOCTH O0y4YarOIIUXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K MPUPOJIE, K YEIOBEKY, BHOCHUT CBOM BKJIAJ] B SKOJOTHYECKOE 00pa3OBaHUE
00yJaromuxcs.

JlaHHble HampaBieHUs B OOyYEeHHMM XHMHUU OO€eCHedMBaroTCs creunduxon
coJiepyKaHusl yUeOHOr o ImpeIMeTa, KOTOPbIN SBJISETCS IeIarorn4ecky alaliTHPOBAaHHBIM
OTpa’keHHEeM 0a30BOM HAyKH XMMUH HA ONPEEIEHHOM JTarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHUs OPHEHTHPOBAH
Ha OCBOEHHE OOYYalOIIMMMCS CHCTEMbl NEPBOHAYAJIbHBIX HOHSITUH XUMHH, OCHOB
HEOPraHMYECKOW XMMHUM U HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX HNOHSITHM OpraHu4ecKOn
XUMMH.

CrpykTypa coaepkaHusi NpPOrpaMMbl IO XUMHH C(GOPMHpOBaHAa HAa OCHOBE
CUCTEMHOI0 NMoAX0a K €€ nzydyeHnro. CoaeprkaHue CKIAAbIBAETCS U3 CUCTEMBI TOHATUI
0 XMMHYECKOM 3JIEMEHTE M BELIECTBE U CHUCTEMBI IOHATHM O XUMHUYECKOM pPEaKLUH.
Ob6e »TH cHCTeMbl CTPYKTYpHO OPraHM30BAaHbI IO MPHUHLHUITY MOCIEA0BATEIHHOIO
pa3BUTHA 3HAHUM HA OCHOBE TEOPETUUYECKUX NPEICTABICHUN PA3HOIO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCEI'O €CTECTBO3HAHUS;

[Tepunoanueckoro 3akona /[.11. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHM;

Y4E€HUS O CTPOCHHM aTOMa U XUMMUYECKOU CBS3H;

NPECTaBICHUN 00 3JEKTPOIUTHUYECKOM TUCCOIMALIMKU BEIIECTB B PaCTBOPAX.

Teopernueckue 3HaHUSA PACCMATPUBAKOTCA HA OCHOBE YMIIMPUYECKU NOJYYEHHBIX U
OCMBICJIEHHBIX (PaKTOB, Pa3BUBAIOTCS MTOCJIEIOBATENBHO OT OJJHOTO YPOBHS K APYTroMy,
BBINOJHAA (PYHKUMU OOBSCHEHUS W NPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS H
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHS U MTOJYYEHUS N3y4aeMbIX BEILIECTB.



OcBoeHue nporpammbl 0 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
O XUMHYECKOW COCTaBJIAIOIICH HAy4YHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOU
MPUPOABI, IEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHHMIO U METOJIaM IO3HAHMS B HAYKeE.
N3yuyeHue XuMuu NPOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3yYEHHBIX YUYEeOHBIX
npeameToB: «Okpyxarouil Mmup», «buonorus. 5—7 knaccs» u «dusuka. 7 KIace.

[Ipy M3y4eHUM XUMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOM
HAayKd Kak OOJIACTU COBPEMEHHOI'O ECTECTBO3HAHHUS, MPAKTUYECKON NeATeIbHOCTH
YyelloBeKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpbl. 3ajaya ydeOHOTO
npelMeTa COCTOMT B (DOPMUPOBAHMHM CUCTEMBl XMUMHMUYECKMX 3HAHUN — Ba)KHEUIIUX
(akToOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUH, TOCTYMHBIX O000OIIEeHUN
MHUPOBO33PEHUYECKOr0 XapakTepa, si3blka HayKd, B MPUOOIIEHUMH K HAyYHBIM METOJaM
NO3HAHUSl TpPU HU3YYEHUH BEUIECTB W XUMHMUYECKUX peakiuii, B (HOpMHUpOBaHUU
U Pa3BUTUM TNO3HABATEJIbHBIX YMEHHH M HMX MPUMEHEHUU B y4eOHO-TO3HABATEIbHOM
U y4eOHO-HCCIIeIOBATENILCKON  JEATENbHOCTH, OCBOCHHMU MpaBWil  OE30MacHOro
oOpalleHusi ¢ BEIIECTBAMU B MTOBCEAHEBHOM KU3HHU.

[Ipy w3ydyeHHMM XUMHUM Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHUs Ba)XXHOE
3HauYEHHE MPUOOPENH TaKue ENH, KaK:

dbopmMupoBaHue UHTEJJIEKTYaIbHO pa3BUTOMN JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY TIPUHSTHIO PpELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

HAIPABJIICHHOCTh OOYYEeHHMsS Ha CHCTEMAaTUYECKOe MNPUOOIIEHHE O0Yy4aronIuxcs
K CaMOCTOSITEIbHOM MO3HABATENbHON NEATEIbHOCTH, HAyYHBIM METOAaM IO3HaHMS,
(bOpMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obOecrieueHre yCIOBUM, CIIOCOOCTBYIOIMMX MPUOOPETCHUIO 00YUYaIOIITUMHUCS OIbITa
pa3HOOOpa3HOM JESTeNIbHOCTH, TMO3HAHUS W CaMOMO3HAHMS, KIIOYEBBIX HABHIKOB
(KJTF0YEBBIX KOMITETEHIINI ), UMEIOIUX YHUBEPCAIBHOE 3HAYEHUE IS Pa3JINYHBIX BUOB
NEeSITEBHOCTH;

dbopmupoBanue obmiel GyHKIIMOHATBLHON M €CTECTBEHHO-HaYYHOH TPaMOTHOCTH,
B TOM YHCJIe YMEHUN OOBSCHATH M OLIEHUBATh SIBIICHUS OKPYXKAIOIIET0 MUPA, UCTIONb3YsI
3HAHMSI W ONBIT, IOJYYEHHBIE NPHU W3YyYEHUU XUMHH, NPUMEHATHh WX MPU PELICHHUH
po6JieM B IOBCEIHEBHOM JKU3HU U TPYAOBOMN JESTEIBHOCTH;

dopmMupoBaHue y OOydyarOUIMXCS TYMAHHUCTUYECKUX OTHOILEHUHN, MOHMMAHUS
IEHHOCTH XUMHUYECKMX 3HAaHUA A BBIPAOOTKH HKOJIOTMYECKU IIeJIeCO00pa3HOro
MOBEACHUS B OBITY U TPYJAOBOU AEATENBHOCTU B LIEJSAX COXPAHEHUSI CBOETO 310POBbS U
OKPY’KAIOIIEH MPUPOJHOU CPEIBI;

pa3BUTHE MOTHBAllMU K  OOYYEHHUIO, CIOCOOHOCTEM K  CaMOKOHTPOJIOHU
CaMOBOCIIMTAHHMIO HA OCHOBE YCBOEHHS OOIIEUETIOBEUYECKUX LIEHHOCTEN, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO U HAIIPABICHHOCTH JAIbHEHUIIIETO 00yUeHUSI.

OOmiee YMcIO YacoB, PEKOMEHAOBAHHBIX I HM3ydeHUs xumuu, — 136 dacos:
B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 68 wacos (2 yaca B Heielo).



JIist KaXKJ10Tro Kjacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOMKET
OBITh UCMOJIB30BAHO YYACTHUKAMU 00pa30BaTEIbLHOrO Mpoliecca B LeIsiX (POPMUPOBAHUS
BapUaTUBHOM COCTABIAIOIIEH COolepKaHUsI KOHKPETHOM paboueil mporpaMmsl. [Ipu 3ToM
oOs3aTenbHasi (MHBapUMAHTHAsl) YacTh COJAEpPXKAHUS TNpPEIMeTa, YCTaHOBJICHHAs
pUMepHON paboueit MporpaMMoit, U BpeMsi, OTBOJIMMOE Ha €€ U3y4YeHHE, JOJKHBI ObITh
COXPAaHEHBI MOJTHOCTHIO.



COAEPKXAHUE OBYYUEHUA

8 KVIACC

IlepBoHayaibHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Ponp XuMum B )KU3HU Y€JIOBEKA. XMMUA B CUCTEME HAyK. Tena u
BemecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BellecTB. [loHsATHE
0 MeToJax TMo3HaHusi B xuMuu. Yucteie BemiectBa M cMecu. CriocoObl pasiesieHus
CMeECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocThlie U coXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCT, aTOMOB XUMHUUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHocHTenbHass artoMHas Macca. OTHocuUTeIbHas
MOJIEKYJIsIpHas Macca. MaccoBas J0JIsi XUMUYECKOTO JJIEMEHTA B COCIUHEHUU.

KomnuectBo Bemecta. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMUECTBA, MACChI
U 4YHuCJa CTPYKTYPHBIX €IMHHI] BemecTBa. Pacdy€Tel mo dopmysaM XUMUYECKHUX
COEIMHEHUMH.

OU3NYECKUE U XUMUUYECKUE SIBIICHUS. XUMHUYECKasl peaklus U €€ Mpu3HaKku. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XMMHUECKUEe ypaBHeHus. Knaccudukanus XuMHUECKUX
peakiuii (CoeTMHEHUs, Pa3JIOKEHUS, 3aMEeIICHHs, 0OMEHa).

Xumuueckuti sKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IOCYy/IOH, MpaBuUjaMu paboThl B J1a0OpaTopuu U
npuéMamMu o0palleHus ¢ JIabopaTOpHBIM OOOpPYJIOBAaHHEM, H3YYEHHUE M ONHCaHUE
(bU3UYECKUX CBOWCTB OOpa3IOB HEOPraHWYECKUX BEIIECTB, HAOMIOAeHUE (HU3NUCCKHUX
(u1aBneHue BOCKa, TasHUE JIb/la, pACTUPAHUE caxapa B CTYNKE, KUIIEHHE U KOHACHCALUS
BOABbI) M XUMHUYECKMX (TOpPEHHE CBE€YM, MPOKAJIMBAHUE MEIHOH IPOBOJIOKH,
B3aMMOJICHCTBHE Meja C KHUCIIOTOM) SIBJICHWU, HAOJIOJICHHE M OINKMCaHWE IPU3HAKOB
MPOTEKAHUS XUMHYECKMX peakluil (pas3joXeHHe caxapa, B3aWMOJICHCTBUE CEpHOMU
KHCJIOTBI C XJIOpUAOM Oapwusi, pasnoxkenue ruapokcuna meau (ll) mpu HarpeBanuw,
B3aMMO/JICHCTBHE Kele3a ¢ pacTBopoM coiu Menu (II), m3ydenne cnocoboB pazaeneHus
cMeceid (C TOMOIIBIO MarHuTa, QWIBTPOBAaHUE, BBIIAPUBAHUE, AUCTHILISAIUA,
xpomatorpadus), TPOBEICHUE OYUCTKU MOBAPEHHOW COJIM, HAOIIOJEHUE W OMHCAHHE
pe3yJIbTaTOB IMPOBEICHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsS MAacChl,
CO3JIJaHHUE MOJIeNIeld MOJIEKYJ (IIapOCTEP>KHEBBIX).

BaxHeiue npeacTaBuTe M HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3;eMEHT U TPOCTOE BEIIECTBO.
Haxoxnenue kucimopoma B mpupojie, GU3NUECKHe W XUMUYECKHE CBOMCTBA (peaxiiuu
ropenusi). Okcunpl. Ilpumenenune kuciopoaa. CrocoObl TOJY4YEHHUS KHCIOPOJa
B JlabopaTopu U TOpOMbIIUIEHHOCTH. KpyroBopot kuciopoma B mpupoge. O30H —
aJuI0TpoInHasi MOAU(MUKALIMS KUCIOPOa.



TemoBoil 3(pPexkT XUMUYECKON peaklHH, TEPMOXUMHUYECKUE YpPaBHEHUS, 3K30-
U DHIAOTEPMHUYECKHE pEaKUHUHU. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHHE BO31yXa,
YCWIEHHE MapHUKOBOIo 3(hekra, pazpylmieHue 030HOBOIO CIIOS.

Bogopon — smeMmeHT m mpocrtoe BemecTBo. HaxoxkzaeHue Bomopoaa B HPUPOLE,
dbu3nUecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CTIOCOObI noydeHus. KucnoTsl u
COJIH.

MoutsipHblil 00bEM ra3oB. PacuéTel o XUuMHUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BoAbL. Boaa kak pactBopurens. PactBopbl. HackllenHbIe 1
HEHACBIIEHHBIE PACTBOPBL. PacTBOpMMOCTH BelecTB B Bojie. MaccoBas 107151 BEIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OCHOBaHUs. Poiib pacTBOPOB B MpUpOJIE U
B )KM3HHM YesioBeKa. KpyroBopoT BOJibl B IpUpO/I€. 3arpsi3HEHUE TPUPOAHBIX BoA. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus Heopranmdeckux coeauHeHuit. Oxcuawl. Kiaccuduxanus
OKCHJIOB: coJjieobpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecoseoOpasyromue. Homenknatypa okcuaoB. @u3nyeckue ¥ XMMHUYECKHE CBOMCTBA
okcuJ0B. [lonydueHne okcuIoB.

OcnoBanusi. Knaccudukanuss oCHOBaHMIA: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. @Dusznyeckne W XUMHAYECKHME CBOMCTBA OCHOBAHMM.
[Tomyyenue oCHOBaHUIA.

Kucnorel. Knaccuduxamus kucnor. Homenkmarypa kucior. dusuueckue u
XUMHUUYECKHE CBOMCTBA KUCIOT. Psax aktuBHOCTM MetaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coseil. ®dusznueckue M XUMHYECKHE CBOWMCTBA COJICH.
[Tomyuenue comnei.

I'eneTnueckas CBsI3b MEXKY KJlaCcCaMU HEOPTaHUYECKUX COCTUHECHUM.

Xumuueckuti oKcnepumenm:

KaueCTBEHHOE OMNPENEIICHHE COJIEPAKAHUS KUCIOpPOJa B BO3AyXE, IOJTYyYECHHE,
coOupaHue, pacro3HaBaHWE U M3YUYCHHE CBOWCTB KHCIOpOJa, HAONIOJCHHE
B3aMMOJIEHUCTBUS BEUIECTB C KUCIOPOJAOM M YCIOBHUS BO3HMKHOBEHHS M MPEKPAILCHHS
ropeHusi (moskapa), 03HaKOMJICHHE C 0Opas3llaMu OKCHIOB M OINUCAHWUE WX CBOWCTB,
MoJIy4eHrne, coOupaHue, pacrno3HaBaHHE W W3YYCHUE CBOWCTB BOAOpOJa (TOpEHHeE),
B3aumojelictBue Bogopona ¢ okcuaomM Menu (I1)  (BO3MOXXHO HCHOJIB30BaHHE
BUJICOMATEPUAIIOB), HAOIIOIEHHE 00PA3II0B BEIIECTB KOJIMYECTBOM 1 MOJIb, ICCTIETOBAaHUE
0COOEHHOCTEW PacTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, IPUTOTOBIICHHE
PacTBOPOB C OMPEAECIEHHON MacCCOBOM JIOJIEH PAaCTBOPEHHOTO BENIECTBA, B3AMMOCHCTBHE
BOJAbl C MeTaulaMd (HaTpueM M KadblueM) (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJIECOMATEPUATIOB), HCCIEIOBAHUE OOpa3lOB HEOPraHUYECKUX BELIECTB Pa3TUYHBIX
KJIaCCOB, HA0JIIO/ICHHE U3MEHEHUS OKPACKU HHMKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,
u3ydeHne B3ammojercTBus okcuaa menu (I1) ¢ pacTBopoM cepHOW KHCIOTBI, KHCIOT
C METaJulaMH, PEeaklUi HEUTpalu3aluu, MOJyYEHHE HEPACTBOPUMBIX OCHOBAHUU,



BBITECHEHUE OJHOI'0 METajula APYrUM U3 pacTBOPa COJIM, PELICHUE dKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaKHeUIure KjIacChl HEOPraHUYECKUX COEIUHEHU D).

Ilepuoanuyeckuii 3akoH u Ilepumoamueckass cucTeMa XMMHYECKHMX 3JJIEMEHTOB
A.N. MengeneeBa. CtpoeHue aTomMoB. XuMHYeCKasi CBA3b. OQKHMCJIUTENBHO-
BOCCTAHOBHUTEJIbHbIC PEaKIUH.

[lepBble MOMBITKH KIaCCU(PUKALMU XUMHUYECKUX 3JIeMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIEJIOYHO3EMETbHBIE METAJLIbI, TaJIOT€Hbl, HHEPTHBI €
ra3bl). DJIEMEHTbI, KOTOpPbIE 00Pa3yroT aM(OTEPHbBIE OKCUIBI U TUAPOKCUIBI.

Ilepuognuecknii 3akoH. llepuonnueckas cucTeMa XHMHYECKHMX  JJIEMEHTOB
J.W. MenneneeBa. Koporkonepuoanas u jiuHHonepuoaHas ¢opmsl [lepuoguueckoit
cucteMbl xXuMuueckux aneMeHToB .M. Menaeneesa. [lepuoasl u rpyrmmnsl. @usnueckui
CMBICJI IOPSAJIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYMIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aTtoMHbIX saep. M3oronbl. Onexktponbl. CtpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB mepBbIX 20 XUMHUYECKHX 3JIeMeHTOB llepuoandeckoit
cucteMbl JI.MI. MeHnneneeBa. XapakTEpUCTUKAa XUMHUUYECKOTO OJJIEMEHTa [0 €ro
nonoxeHuro B llepunonnueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHs paguyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIJIMYECKUX CBOMCTB IO TPYIIIaM U NEPUOIAM.

3nauenue [lepuoamueckoro 3akoHa u Ileproguyeckoid CUCTEMBI XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTUS HayKu U NpakTuku. .M. MenneneeB — yu€HbIi U rpakxJjaHUH.

Xumuueckas  cBs3b. KoBaneHTHass (moyiipHass W HENOJSIpHAsi)  CBSA3b.
DIEeKTPOOTPUIATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. VIOHHAS CBS3b.

Crenenp okucieHusi. OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl
OKHUCJIEHUS W BOCCTaHOBJEHHUS. OKUCIUTENIN U BOCCTAHOBUTEU.

Xumuueckuti 3KCnepumMeHm.

u3ydeHrue oO0paslloB BEHIECTB METAUIOB M HEMETAJIOB, B3aWMOJEHCTBHUE
TUJIPOKCHIA [IMHKA C pPacTBOpAaMU KHUCIOT M IIEJI0YEH, NPOBEIAECHHUE OIBITOB,
WUTIOCTPUPYIOLMIUX TPUMEPBI OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHue,
pPEeaKIUM Pa3IoKEHUS, COCTUHEHHUS).

Meoicnpeomemmuvie cea3u

Peanmuzanus MeEXNpeIMETHBIX CBSI3eH TP HW3YYeHWH XUMHH B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 UCITOIh30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX TOHITHH, TaK
W TIOHSATHM, SBISIFOIIUXCS CHUCTEMHBIMH IS OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IMKJIA.

OO6mue ecTeCTBeHHOHAYYHBIE TIOHATHS: HAYYHBIN (pakT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJgu3, CHHTE3, KiIacCHpUKAIUs, IEePHOJIUNYHOCTh, HAOIIOJCHUE, OSKCIECPHUMEHT,
MO/JICJIMPOBAHUE, UBMEPEHUE, MO/ICIIb, IBJICHUE.

du3nKa: Marepus, aToM, BJCKTPOH, MPOTOH, HEUTPOH, WMOH, HYKJIHW], H30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIA, SJEKTPUYECKUN 3apsijl, BEIIECTBO, TEJIO, 00BEM,



arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3NYECKUE BEITUYHMHBI, SAUHHIIBI U3MEpPEHUS,
KOCMOC, TIJIaHeThl, 3BE3/1bI, CoHIIE.

buonorus: potocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE MOPOJbI, MOJE3HbIE
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHUYeCKasl peaKkuus

ITepuonnueckuii 3akoH. llepuoguueckas cHCTEMAa  XUMHUYECKHMX  DJIEMEHTOB
.. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTA B H3MEHEHHHM CBOMCTB
XUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KM, KaJbIUs U UX COCIUHEHUU
B COOTBETCTBHUU C MOJIOKEHUEM JIEMEHTOB B lIepnoauueckoii cucTeMe U CTPOEHUEM UX
aTOMOB.

CtpoeHue BeliecTBa: BUAbl XUMUYECKOHN CBSI3U. THIBI KPUCTAIIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKON pEmETKM U BUJA
XUMHUYECKOU CBSI3H.

Knaccudukanus w HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHWMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIIUXCS K Pa3IMYHbIM KJIACCAM HEOPTraHUYECKUX COCTMHEHUH,
TE€HETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukamus  XUMHUECKHMX  peakuuii 1O  pa3Iu4yHbIM MPU3HAKAM
(Mo YKCIly ¥ COCTaBy Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(]deKTy,
0 W3MEHEHUIO CTENEeHEH OKHUCIEHUS XHMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH,
0 YYacTHUIO KaTaiu3aropa). JK30- U SHJIOTEPMUYECKHE PEAKLIHH, TEPMOXUMHYECKUE
ypaBHEHHS.

[TonsiTe 0 cKOpocTH XUMHUYeCKOW peakuuu. IloHATHE 00 OOpaTUMBIX W
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOTE€HHBIX M TeTePOreHHBIX
peakuusix. Ilomstme o  karammsze. IloHsTHE O  XMMHYECKOM  pPaBHOBECHM.
@akTOphl, BIUAIOIIME HA CKOPOCTh XMMHUYECKOU PEAKIUU U ITOJ0KEHUE XUMHUUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuu, AIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHHEe YPaBHEHHN OKUCIUTEIbHO-
BOCCTAHOBUTENILHBIX PEAKIIUI C UCIIOJIB30BAHUEM METO/Ia AJIEKTPOHHOr O OanaHca.

Teopust 3IE€KTPOIUTUUECKON AUCCOLMALUU. ODNEKTPOJUTHI U HEIIEKTPOIUTHI.
Katnonsl, aHmoHbl. MexaHW3M AUCCOLMALMM BEUIECTB C PA3JIMYHBIMU BHJIAMU
XuMHIecKor cBsizu. CteneHs aucconuanuu. CUIbHBIC U C1a0bIe JIIEKTPOIHUTHI.

Peakmmun moHHOTO OOMEHa. YCIOBUSI TPOTEKAHHWS PEAKIMid MOHHOTO OOMeEHa,
MOJIHBIE U COKPAIEHHBIE NMOHHBIE YpaBHEHUS peakunil. CBOMCTBA KUCIOT, OCHOBAHUU U
CoJIe B CBETE MpEACTAaBICHUN 00 3JIEKTPOIUTHUYECKOU aucconuannu. KayecTBeHHBIE
peakunu Ha HOHBL. [IoHsATHE O rMapONIU3E Coei.
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Xumuyeckuii sxcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTALIMYECKAX PEMIETOK  HEOPTraHUYCCKUX
BEILIECTB — METAJUIOB M HEMETAJUIOB (rpaduta U aaMmasa), CI0KHBIX BEIIECTB (XJIopu/ia
HATpPHsI), UCCIICTOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIUU OT BO3JICHCTBHS
pa3nuyHBIX (HaKTOPOB, HCCIEIOBAaHUE JJIEKTPOIPOBOAHOCTH PACTBOPOB BEIECTB,
mporecca AUCCOIMAIMKA KUCIIOT, MET0Ye M Cojei (BO3MOYKHO HMCIIOJIb30BAHHE BHIIEO
MaTepHaioB), TPOBEICHNUE OIBITOB, HILTFOCTPUPYIOMINX PU3HAKH MPOTEKAHUS PEaKITUI
MOHHOTO 0OMeHa (oOpa3oBaHUE Ocajika, BbIJEICHUE ra3a, 00pa30BaHKUE BOIbI), OIBITOB,
WLTIOCTPUPYIOIIMX MPUMEPhl OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX pPEaKIUil (TopeHue,
peakiMM Ppa3JIOKEHUS, COCAUHCHUS), pPACIO3HAaBAaHUE HEOPTaHWYECKUX BEIICCTB
C TIOMOIIIbIO KAYECTBEHHBIX PEAKIIMK Ha HOHBI, PEIICHUE SKCIIEPHUMEHTAIBHBIX 3a/1a4.

HeMeTaqibl 4 UX cOeTUHEHUST

O6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIC
creneHu okucienus. CtpoeHue U GU3NIeCKUe CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB.
XUMHUYECKHE CBOWCTBA Ha TMpuUMepe xyopa (B3aMMOJCHCTBHE C MeTalaMu,
HEMeTallJlaMu, 1esiouamMu). XiopoBoaopoa. ConsiHas KUCI0Ta, XUMUUECKHUE CBOMCTBA,
noJiydeHue, nmpuMeHenue. JeiicTBue xjaopa M XJIOpOBOAOPOJA Ha OpraHMU3M UeJOBEKa.

Baxxneiime XJIOpUIbl M UX HAX0XKJICHUE B IPUPOJIE.
O61mas xapakrepucTtka 3aeMeHToB VIA-rpymnmnbl. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne W (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOAa U Cepbl. AJTIOTPONHBIE MOAU(PUKAIIMKA KUCIOPOJA U CEPHI.
XuMuueckue cBoicTBa cepbl. CepoBoIOpo/, CTpoeHue, (GU3NIECKUE U XUMUUECKHE
cBoicTBa. OKCHIBI Cephbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa,
dusznueckre U XMMHUYECKUE CBOWCTBa (OOIIME KaK MPEACTaBUTEN Kiacca KHUCIOT U
cnenuuyeckre). XuMUYECKUE PEAKIUH, JIeXkKAIIIEe B OCHOBE MPOMBIIIUIEHHOTO CI1oco0a
NOJIy4eHUs1 cepHOU KUCIOTHI. [IpuMenenue cepHoil kucioTel. Colu CEpHOM KUCIOTHI,
KayeCTBEHHAas peakiusi Ha cyinbdaT-uoH. HaxoxaeHue cepsl W €€ COEIUHEHUU
B npupoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeAbl COEAUHEHUSIMU CEPbI
(KUCIOTHBIE TOXKIH, 3arPsI3HEHNE BO3AyXa U BOJOEMOB), CIOCOOBI €0 MPE0TBPAIICHUS.
O6mast xapakTepucTuka 31eMeHToB VA-Tpynmbsl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIEHUS. A30T, paclpocTpaHeHue B Mpupoje, Gu3ndecKue u
XUMHYECKUE CBOWCTBAa. KpyroBopor azora B mpupone. AMMHAK, €ro (Qusndeckue u
XUMUYECKHE CBOMCTBA, OJIydyeHUe U npuMeHeHue. Coau aMMOHUS, UX (PU3UYECKHUE
1 XMMUYECKHE CBOWCTBA, IpuMeHeHue. KauecTBeHHasi peakius Ha HOHbl aMMOHHUSI.
A3oTHas KHCIIOTa, €€ MoMydeHue, PU3NYECKHe U XUMHYECKHUE CBOMCTBa (0OIIHME Kak
MPEICTaBUTENS KJlacca KUCIIOT U cnenududeckue). Mcmons30BaHne HUTPATOB U CONEH
aMMOHHSI B KAueCTBE MHHEPAJbHBIX yIOOpeHud. XUMHUECKOe 3arpsi3HEHUE
OKpY’Karolen cpeabl COSAUHEHUSIMU a30Ta (KUCIOTHBIE JTOXKIH, 3arpsI3HEHUE BO3/lyXa,
mouBbl M BojoéMOB). Docdop, ammoTpornHbie Moaudukanuu ¢ocdopa, buzndeckue u
xuMudeckue cBoiictBa. Okenn docdopa (V) u dpochopras kuciiora, Gusrueckue
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U XUMHUYECKHE CBOMCTBa, mnoiyudeHue. MHcmonb3oBanue ¢ocdatoB B KadecTBe
MUHEPAIbHBIX yI0OPEHUH.

O61as xapakTepuctuka 31eMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTEepHbIE  CTENEHU  OKUCICHHS.  YTJIEpOA, aIOTPONHBIE  MOIU(DUKAIINH,
pacmpocTpaHeHHe B TpHUpoje, (U3MUECKHe W XUMHYECKHE CBOWCTBA. AJCOpOIHMS.
Kpyrosoport yriepona B npupoje. Okcupl yriiepoaa, uxX Gu3nuecKrue U XUMUYECKUe
CBOWCTBA, ICHCTBHE HA KUBBIC OPTaHU3MBI, IOTYYCHNUE U TPUMEHEHNE. DKOJIOTHUECKHE
npoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yrieposa (IV), rumoresa rii06anbHOTO MOTEIICHHUS
KJIMMarta, MapHUKOBBIA 3(dexT. YrompHas kKuciora U e€ COiMM, UX (PUINYECKUE U
XUMHUYECKUE CBOMCTBA, OTy4YeHHE U TpruMeHeHne. KauecTBeHHas peakius Ha kapOoHaT-
noHbl. Mconp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIUIEHHOCTH M CEIHCKOM
XO3SIMCTBE.

[lepBoHavanbHbIC TMOHITHS 00 OpPraHMYECKHX BEIIECTBAX KAK O COCIUHECHHSIX
yriepona (MeTaH, 3TaH, ITWUJICH, alleTWICH, ATAHOJ, TIWIEPUH, YKCYCHAas KHCJIOTA).
[IpupoiHbIE HICTOYHUKH YTIIEBOJAOPOIOB (YTroib, IPUPOAHBIN Ta3, HEPTH), MPOAYKTHI UX
nepepaboTku (0€H3MH), UX POJIb B OBITY U MPOMBINLUICHHOCTU. [ToHsATHE 0 OMOJIOrMYeCKU
BRXHBIX BEIECTBAX: JKMUpaX, OElKax, YIrJeBOJaxX — W WX POJIU B >KU3HHU UYEJIOBEKA.
MatepuanbHOE €IMHCTBO OPraHUYECKUX M HEOPTaHUIECKUX COCTUHEHUIA.

Kpemnuii, ero ¢usnueckue 1 XMMUYECKHUE CBOMCTBA, MOJIYYCHHE U MPUMEHEHUE.
Coenunenust kpeMHus B npupone. OOuiue npencrapieHus o6 okcuae kpemuus (IV) u
KpeMHueBOM kuciore. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxueiimue crpouTenbHble MaTepualbl:  KepaMHKa, CTEKJIO, IEeMEHT, OETOH,
xene300eToH. [IpobieMbl 0€30MacHOrO HKCIOJNIBb30BAHUS CTPOUTEIBHBIX MaTepHalIOB
B IIOBCEIHEBHOM KU3HU.

Xumuueckuti oKcnepumenm:

U3y4YeHHe O0Opas3lloB HEOPraHUYECKUX BEHIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
NPOBE/ICHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-HOHBI M HAOIIOJEHWE MPHU3HAKOB HUX
MPOTEKAHUS, OIBITHI, OTpaXxaronye GU3NIECKue U XMMUUECKHE CBOWCTBA TajJOTEHOB U
UX COEOUHEHHH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIOB), O3HAKOMJIEHUE
c oOpa3nmamu XJOpUAOB (TAJOTEHHUIOB), O3HAKOMJICHHE C oOpa3lamMu cephl u e€
COEIMHEHUAMH (BO3MOXKHO MCIIOJIb30BaHUE BUAECOMATEPUAIIOB), HAOIIOICHHE TpOIlecca
oOyTIUMBaHUS caxapa Mo IeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUCHUE
XAMHYECKUX CBOMCTB pPa30aBICHHOW CEPHOW KHCIOTHI, MPOBEJCHUE KAaueCTBEHHOU
peaknuu Ha Cynb(aT-uoH W HAOMIOJMEHWE TMpU3HAKA €€ TMPOTEKAHWs, O3HAKOMIICHHE
¢ (u3MYeCKUMHU CBOMCTBaMH a30Ta, ¢ochopa W WX COCAMHEHHA (BO3MOXKHO
MCIIOJIb30BaHUE BHUJICOMATEpPHUAIOB), oOpa3liaMu a30THBIX M (ocopHBIX ymoOpeHuH,
noJiyuyeHue, coOupaHue, pacrio3HaBaHUWE M HM3YyUYEHHE CBOWMCTB aMMHUaKa, MPOBEJCHUE
KAueCTBEHHBIX peaKlUUil Ha MOH aMMOHHUS U (ocdaT-uOH M U3yUYEHHE MPU3HAKOB UX
MPOTEKAHUsI, B3aMMOAECHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIbIO
(BO3MO’KHO KCIOJIb30BAHUE BUJIEOMATEPUANIOB), U3YUCHUE MOJIeNIC KPUCTATITMYECKUX
pemeTok anMasa, rpadura, QymiepeHa, 03HaKOMIJIEHHE C MPOIECCOM aiacopOLUU

12



PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTUBOrasa,
IIOJIly4YEHUE, COOMpaHUE, pACIO3HABAHME M HW3YYEHUE CBOMCTB YIJIEKUCIIOrO Tasa,
MIPOBEJICHUE KAaUYECTBEHHBIX pEaKIMii Ha KapOOHAT M CWIMKAT-HOHbI U HW3Yy4YEHUE
IIPU3HAKOB  MX  IIPOTEKaHMs, O3HAKOMJIEHME C  IIPOAYKLMEH  CUIMKATHOU
IIPOMBILJIEHHOCTH, PEUICHUE JKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «Baxuenmue
HEMETAJUIbl U UX COCIUHECHUN.

MeTanjabl 4 UX COeTUHEHHU S

OO6miast xapakTepuCTUKa XUMHUYECKUX AJIIEMEHTOB — METAJJIOB HA OCHOBAaHUU HX
nonoxxkeHus B Ilepuonnueckoin cucteMe xumuueckux anemMeHtoB .M. Menneneea u

cTpoeHus atoMoB. CTpoeHHne MeTaioB. Meramnnyeckas CBsI3b U METaJuIM4ecKas
KpUCTAJUIMYECKAsT PEIIETKA. DJIEKTPOXMMHUYECKUN PpAN  HANPSHKEHUM METaJUIoB.
dusnyeckre U XUMHUYECKHEe CBOMCTBA MeTaJlIIOB. OO11I1e CTTIOCOOKI MOTYyYEHUS METAIIIIOB.
[TonsiTe 0 KOPPO3UMU METAIIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yTyH, TIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilesounble MeTauibl: TONOXKeHUE B llepuoauueckodl cHUCTEME XHUMHUYECKUX
anementoB J[.M. MeHaeneeBa, CTpoeHHE HMX aTOMOB, HAaxXOXICHUE B NPUPOJE.
dusnyeckne W XUMHUYECKHE CBOWCTBa (Ha mpumepe Hatpus W Kamus). OKCuisl u
TUIPOKCHUIBI HATPUS U Kanus. [[puMeHeHue 1me0YHbIX METAJIOB U UX COSIMHEHUMN.

[IlenoyHO3eMENBHBIE METAIIIIBI MATHUM W KAJIBIWN: TIOJOKEHUE B [leproanyeckoi
cucremMe xuMuieckux anemenToB .. MenpaeneeBa, CTpoeHUE UX AaTOMOB, HAXOXKJICHUE
B npupoae. Pu3nMUYECKHe U XUMHUYECKUE CBOMCTBA MarHus M Kajbliusa. Baxueilmue
COCMHEHUs KaJblHsA (OKCHA, THUAPOKCHUMI, coju). JKECTKOCTH BOABI M CIIOCOOBI €&
YCTpPaHEHMUSI.

AnroMuHui: nonoxkeHue B Ilepuoanmdeckoil cuUcTEME XUMHUYECKHUX DJIEMEHTOB
J.1. MeHnneneeBa, CTpOCHUE aToMa, HAXOXJAEHHE B Tmpupoae. DPU3NUECKUE U
XUMHUYECKHE CBOWCTBA alOMUHUSI. AMQOTEpHBIE CBOMCTBA OKCHIA M THAPOKCHIA
AITFIOMHHHS.

Keneszo: mnomoxenue B llepuogndeckod cucteMe  XUMHYECKHUX  AJIEMEHTOB
JI.U. MenneneeBa, CTpoeHHME aToma, HaxoXJAeHHE B mpupone. Dusnueckue u
XHUMHYECKUE CBOMCTBA xkele3a. OKCHIIbI, THApoKcH bl 1 conu xxenesa (1) u xxenesa (1),
HX COCTaB, CBOMCTBA U MOJy4YECHHUE.

Xumuueckuii akcnepumenm:

03HAaKOMJIEHHE C 00pa3llaMu METAIOB U CIUIaBOB, UX (PU3NYECKUMU CBOMCTBAMH,
M3yYE€HHUE  pe3yJbTaTOB  KOPPO3MM  METAUIOB  (BO3MOXHO  HMCIOJIb30BAHUE
BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEHUCTBHS OKCH/IA KaJblMsg U HATPUS C BOJIOU
(BO3MOYKHO MCIIOJIB30BaHUE BUAEOMATEPHUATIOB), UCCIIEI0BAHUE CBOMCTB HKECTKOU BOJIBI,
MpoIiecca TOPEHUs KeJe3a B KUCI0po/ie (BO3MOKHO UCIIOJI30BAHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKIMi HA MOHBI (MArHusl, KaJIbLUs, aTIOMUHUS,
uuHka, xeneza (II) m xeneza (III), menu (II), HaGmroAeHUE M ONMUCaHHE MPOIECCOB
OKpalIMBaHUs TUIAMEHU MOHAMU HATPUs, Kallusd U KaJbLKs (BO3MOXXHO MCIIOIb30BaHUE
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BUJICOMATEPUAITIOB), HCCJIEIOBAaHUE aM(pOTEPHBIX CBOMCTB THUIPOKCHUIIA ATIOMUHUS U
TUAPOKCUAA IIMHKA, PEIICHHE DSKCIIEPUMEHTANIbHBIX 3a/au 1Mo Teme «Baxueline
METAJUIbI U UX COEIUHEHUS.

XHMHSA U OKPY KAKOLIas cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOW JKHM3HM 4esoBeka. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHMUYECKMX peakiuuil B ObiTy. IlepBasg momours mnpu
XUMHUYECKUX 0KOTaX U OTPABIECHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpyKawllel cpeasl (TpenenabHas AOMyCTUMAas
koHueHTpauus Bemects (nanee — I1JIK). Ponb XuMuM B pemieHUH 3KOIOTHYECKUX
npoosieMm.

Xumuueckuii sKkcnepumenm:
u3ydyeHue oO0pa3loB MaTepHaloB (CTEKJIO, CIUIABBI METAJUIOB, IOJUMEpPHBIE
MaTepHabl).

Mesicnpeomemnsie cesazu

Peanuzanmss MEXIpPEAMETHBIX CBS3CH mNpW UW3yYeHMHM XuMuu B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 UCITOJIb30BAaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATHUH, SIBISIONIMXCS CUCTEMHBIMHM JUIS OTACIBHBIX IIPEIMETOB €CTECTBCHHO-
HAY4YHOTO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAYIHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalM3, CUHTE3, KiIacCU(pUKalUs, TEPUOAUYHOCTh, HAOIIOACHUE, JKCIEPUMEHT,
MOJICTMPOBAHKUE, W3MEPEHUE, MOJEIb, SBICHUE, MAapHUKOBBIH 3¢ (deKT, TeXHOIOTHs,
MaTepHUaIbI.

dwusuka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUICCKHUHA 3apsi]], MPOBOIHHUKH, TOITYIPOBOIHHUKH,
TUBJIEKTPUKH, POTOIIEMEHT, BEMIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHCTaJUIMYECKash pemiéTKa, CIUIaBbl, (U3NYCCKUE
BEJIMYUHBI, CIWHUIBI HM3MEPEHHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Comnnre.

buonorusi: ¢otocunte3, npixaHue, Ouocdepa, sKocHCTEMa, MHUHEPATbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpPaATbl, TOPHBIE MOPOJBI, IOJIEC3HBIC
MCKOIIaeMbI€, TOILJINBO, BOJHBIE PECYPCHI.
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IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC PE3yJBTAThl OCBOCHUS IMPOTPAMMBI OCHOBHOTO 001IIero 00pa3oBaHMUsI
JOCTUTAIOTCS B XO0J€ OOYYCHHsS] XUMHUU B EIUHCTBE YYCOHOW M BOCHHUTATCIIBHOU
JESATEITHPHOCTH B COOTBETCTBUHU C TPATUITMOHHBIMUA POCCUHCKUMH COITMOKYITBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMU, IIPUHSATHIMH B 00IIIECTBE IPABIIIAMHA U HOPMaMHU
MIOBEJICHUS M CTIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U COITUATA3AIINH
00y4Jarouxcs.

JIMYHOCTHBIC pe3yabTaThI OTpaXkaroT TOTOBHOCTh 00 yJaroImxcs
PYKOBOJICTBOBAThCSI CHCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPHUEHTAIIMH M PaCIIMpPCHUE
OTIBITA JICATCIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOT'O OTHOIIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY H
HAyYHOMY HacJeANI0, MIOHMMAaHUs 3HAYEHUSI XUMUYECKON HAYKU B KU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIAJETh JOCTOBEpPHOW HWH(MOpMAIMEl O MepeaoBhIX
JOCTH)KEHUSAX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHON XUMHM, 3aMHTEPECOBAHHOCTU
B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOIECTBa;

2) TpaskIaHCKOI0 BOCIIMTAHMSA:

MPEACTABICHUS O COIHAILHBIX HOpPMaXxX U MpaBHaX MEKIMYHOCTHBIX OTHOIICHUH
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOIIIECTBEHHO TOJIC3HOM, Y4eOHO-
MCCIICIOBATEIbCKON, TBOPUYECKOW M JPYrMX BHIAX JEATCIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3sHOW COBMECTHOM  JACATEIBHOCTH TIPH  BBIMOJIHCHHUU  YUCOHBIX,
MIO3HABATEJIbHBIX 33/1a4, BBIMOJIHCHUH XUMHUECKUX SKCIIEPUMEHTOB, CO3/[aHUN YICOHBIX
MPOCKTOB, CTPEMJICHHUS K B3aUMOIOHMMAHHUIO M B3aWMOIIOMOIIM B TPOLECCE 3TON
y4eOHOM NIeATEILHOCTH, TOTOBHOCTH OIICHMBATH CBOE MOBEICHUEC M TMOCTYIKH CBOMX
TOBApUIIEH C TO3WIIMH HPABCTBCHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUI ITOCTYIKOB;

3) HIEeHHOCTH HAYYHOI'0 TIO3HAHMS

MHPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW PpEaAKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOIIUE OCHOBY
JUIsl TIOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEACTaBiICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUSA MPUPOIBI, B3AUMOCBS35X YEJIOBEKA C MPUPOIHOM CPEHOH,
O pOJIM XMMHH B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEbHBIE MOTHUBBI, HAIIPABJIEHHBIC HA MOJYYE€HUE HOBBIX 3HAHUH 110 XUMUH,
HEO0O0X0UMBbIE TSl OOBACHEHUSI HaOJII0/1aeMBbIX MTPOLIECCOB U SIBJICHUM, TO3HABATEIIHHOM,
MH()OPMALIMOHHON U YUTATENIBCKON KYJIbTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEILHOM
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paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMUA TEXHUIECKUMHU
cpeacTBaMu HHPOPMAIIMOHHBIX TEXHOJIOTU;

MHTEpEC K 00YUYEHHUIO U TTO3HAHUIO, JIFOO03HATEIbHOCTh, TOTOBHOCTh U CITIOCOOHOCTD
K CaM000pa30BaHMIO, POEKTHON U HCCIEI0BATEIBCKON JESTEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABIIEHHOCTH U YPOBHS 00Y4YEHHS B JaIbHEHIIIEM;

4) popMupoBaHUs KYJIbTYPHbI 310POBbSI:

OCO3HAHHE LIECHHOCTHU W3HHW, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3/I0POBBINA 00pa3 *KU3HU, OCO3HAHUE MOCIEICTBUM 1 HEMPUATHE BPEIHBIX
npuBblYEK (YyHOTpEOJIEHHs] aJIKOroJil, HApKOTUKOB, KYypeHHUs), HEOOXOJUMOCTH
coONoIeHUsl MpaBusl OE30MACHOCTU MpU OOpaIlleHHMH C XMMHYECKMMH BEIleCTBAMU
B OBITY U peaJIbHON KU3HH;

5) Tpya0BOro BOCTIMTAHMS:

HHTEPEC K IMPAKTHUYECKOMY H3YYEHHIO HpodeccHii W Tpyaa pa3IndHOIo poja,
YBOKCHHE K TPYAY M PE3yJIbTaTaM TPYAOBOW IEATEIHHOCTH, B TOM YHCIE HAa OCHOBE
IPUMEHEHUS TPEAMETHBIX 3HAHHWM 110 XHMHH, OCO3HAHHBIA BHIOOp WHAWBHIYaJIbHOM
TPACKTOPHHM MPOAOJDKEHHMsST 00pa3oBaHHs C YYETOM JIMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCIENmIHOH
mpo(heCCHOHATIBHOM JEATETBHOCTH M Pa3BUTHS HEOOXOMUMBIX YMEHHH, TOTOBHOCTH
alalITHPOBATHCS B MPOGECCUOHAIBHON Cpejie;

6) 3K0JIOrM4eCKOro BOCIIMTAHUS :

HKOJIOTHYECKH I1eJIecCO00pa3HOe OTHOIIEHWE K MPUPOJE KaK HMCTOYHHMKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAHUE IIEHHOCTH 3I0POBOT0 M O€301acHOTro
oOpaza J>KHM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY |
NICUXMYECKOMY 370pPOBBI0, OCO3HAHWE IIEHHOCTH COOJIIOJCHHS MpaBui 0€30MacHOTO
MOBEICHUSI TPU pabOTE C BEIIECTBAMH, a TAKKE B CUTYAIUAX, YIPOKAIOIIUX 37J0POBBIO U
JKU3HU JTI0JICH

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, OJIydaeMble TMPU U3YyYEHUU XUMHH, IS
pelIeHUsT 3a/a4, CBSI3aHHBIX C OKPYXAOUIECH IPUPOAHOM CPEAOU, I ITOBBILICHUS
YPOBHS 3KOJIOTUYECKOW KYJIbTYpPbl, OCO3HAHHUA TJI00AJBHOTO XapaKTepa 3KOJIOTMYECKHUX
mpo0ieM W TyTeld 