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HHOACHUTEJBbHAA 3AIIUCKA

Pabovas mporpamMma MO XMMHH  COCTaBJI€Ha B COOTBETCTBUU C TPEOOBaAHHSIMHU
QenepanbHOTO  TOCYJApCTBEHHOTO  00pa30BaTENIbHOTO — CTaHAApTa OCHOBHOTO  OOIIETo
oOpa3oBanusi, Ha ocHoBe DenepanbHON pabodel MPorpaMMbl OCHOBHOTO 00IIero oopazoBaHus
10 XMMHUH, OCHOBHOW 00pa3oBaTelbHON MpPOrpaMMbl OCHOBHOTO oOmiero odpazoBanus MbOY
«IIxona-nuuei Ne 2 um.I'epost CoBerckoro Coroza MupomnanueHko A./.».

Pabowas mporpaMMa OpHEHTHpOBaHa Ha LEJIEBBIE IPHOPUTETHl TyXOBHO-
HPABCTBEHHOT'O Pa3BUTHs, BOCHHUTAHUS U COLHUAIM3ALMU YyYalluXcs, cHOpMYIUPOBAaHHBIE B
paboueii mporpamme Bocniutanus MbBOY «lllkona-mumeit Ne 2 um.I'epost Coerckoro Corosa
MupourauueHko A.J1.».

[IporpamMa 1o XMMHUHM Ja€T TPEACTABICHHWE O IENsAX, OOmel crparernu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYYaIOIIUXCS CpEeICTBaMU Y4YeOHOro MpeaMeTa, YCTaHaBIMBAET
o0s3aTenpHOE TPEIMETHOE COoepKaHUe, MpeycMaTpUBaAEeT paclpeesieHue ero mo Kjiaccam U
CTPYKTYpHUpOBaHME 10 pa3fesiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPENEISAET KOJIUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
W3YYCHUS] XUMUU C YU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3PaCcTHBIX OCOOCHHOCTEH 00y4aromnXCsi, ONpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus, a TaK)Ke TPEOOBAHMIA K pe3ysibTaTaM 00yUeHHsI XUMHH
HA YypOBHE IeNell W3y4YeHHs MpeaMeTa W OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JeSITeIbHOCTH 00yUaroIerocs 10 OCBOCHUIO yUEeOHOTO CO/IepKaHMSL.

3HaHME XUMUU CIIY>)KUT OCHOBOM 11 (JOPMUPOBAHUSI MUPOBO33PEHUS 00ydaroIIerocs, ero
IPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPaAIOT (OPMUPYEMbIE XUMUEHN
NpPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pelieHuss I00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS 4YeJIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOM, MUILEBOM U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUS.

N3ydenue xumun:

- CHOCOOCTBYEeT peajau3allid BO3MOXHOCTEH Il CaMOpa3BUTHA U (HOPMUPOBAHMS
KYJIbTYpBI JIMYHOCTH, €€ 0011ei U PyHKINOHATIBHOI IPaMOTHOCTH;

- BHOCUT BKJIaJ B (QOPMHUPOBAHME MBIIUIEHUS M TBOPUYECKHUX CIIOCOOHOCTEN
00y4aroluXxcsi, HABBIKOB UX CaMOCTOSITENIbHON Yy4eOHOI eATeNbHOCTH, SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodecCHOHATBHOMN 1eITeTbHOCTH;

- 3HAKOMHT CO CIeHU(UKONH HAyYHOTO MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI I1IEIOCTHOTO
B3IJIS11a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TAarioM B OPMUPOBAHUN
€CTEeCTBEHHO--HAyYHON TPAMOTHOCTH 00YyYarOIINUXCS;

- cnocoOCTByeT (GOPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHHs B OOyYEeHMM XUMHHM O0ECIeUMBAIOTCS cHenu(UKoi coiepkaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKU XMMHUU Ha ONPEETIEHHOM dTarle €€ pa3BUTHSL.



Kypc xumuu Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUSI OPUEHTHUPOBAH HAa OCBOCHHUE
00y4aroUMMHUCS CUCTEMbl TIEPBOHAYANIBHBIX MMOHATUM XUMHUH, OCHOB HEOPTaHMUECKOW XUMUU U
HEKOTOPBIX OTJICIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa coiepKaHus MPOrpaMMbl MO0 XHUMHH C(HOPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K €€ uaydeHuro. ConaepxaHue CKIQJbIBAETCS W3 CHUCTEMBl MOHATHM O XUMUYECKOM
JJIeMEHTE W BEUIECTBE M CHCTEMbl TOHATUH O XHUMHUYecKoW peakuuu. OOe 3THU CUCTEMBI
CTPYKTYPHO OpPraHU30BaHbl MO MPUHIIMITY IOCJIEI0BATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE
TEOPETUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUsSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

— TIPE/ICTABJICHHUI 00 AJIEKTPOTUTHIECKON TUCCOIMAIUN BEIIECTB B paCTBOPax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCA HA OCHOBE SMIMPHUYECKH IOJTYUYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEILHO OT OJHOTO YPOBHSA K JApPYyromy,
BBITIONHSAST (QYHKIUH OOBSICHCHHS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOT0 MPUMEHEHHUSI U MOTYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl 1O XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO TMPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIEH HAYyYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
[IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO M METOJIaM MO3HaHus B Hayke. M3yueHue xumun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUH M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxarouuit mup», «buonorus. 5—7 knaccel» u «®duszuka. 7 Kaace».

[Tpu u3yueHNN XUMUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUN OCHOB XMMHUECKON HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUUYECKON JACATEIHHOCTH YEIOBEKA U KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOM KYJBTYpHI. 3agada y4eOHOTro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CHUCTEMbl XMMHYECKHX 3HAHHM — BaKHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HayKd, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MO3HAHUS TIPU U3YYCHHUH BEIIECTB U XUMHUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHWW W WX NPUMEHEHHMHM B Y4eOHO-
MO3HABATENBHON U yueOHO-UCCIIEe0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUI OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBAMU B MTOBCETHEBHOM KU3HH.

[Ipn u3ydyeHMH XUMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsI BaKHOE 3HAUCHHUE
NPUOOPENTHN TaKKue LIETH, KaK:

— (hopmupoBaHUE WHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJHUYECTBY, CAMOCTOSITETLHOMY NPUHATHIO pEIIEHUH, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU,

— HampaBJICHHOCTh OOY4YEHHsS Ha CHUCTEMATHYECKOE MPUOOIICHHE OOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GhOpMUPYIOIIUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH,

— ofecrieueHue YCJIOBHM, CIHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYy4YaloIIMMUCS OIbITa
Pa3HOOOpa3HOM NEeATETHLHOCTH, MO3HAHUS W CAMOTIO3HAHUSA, KIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMTIETESHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAYCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEILHOCTH;

— ¢gopmupoBanue o6mIel PyHKIIMOHATHHON M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHMBATH SIBIICHUS OKPYIKAIOIIETO MHUpPA, MCIOJIb3Yysl 3HAHHUS U



OMbIT, TOJYYEHHbIE TpPU HM3IYUYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pELICHUU MpodiIeM B
IIOBCEHEBHOM KU3HU U TPYOBOH IEATEIBHOCTH;

— (popmupoBanue y 00ydaromuxcs ryMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHHS [IEHHOCTH
XUMHUYECKHX 3HAHUH JUI BBIPAOOTKU SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYJIOBOU NESATEIBHOCTH B LESIX COXpPAHEHHs] CBOETO 370POBbS U OKPYXKAlOIed MpUpoIHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YUYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduiIs U HANPaBICHHOCTH JlalbHEeHIIero o0y4eHusl.

OO61iee yuCiIO YacoB, OTBEAEHHBIX JJI1 M3YyUYEHUS XUMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanmus, coctaBiseT 136 gacoB: B 8 kiacce — 68 gacos (2 gaca B Hejeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUSA
8 knace
IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HM 4YelOBEKa. XMMHS B CUCTEME Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrossHue BemiecTB. [lonstue o
MeTO/IaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cMmecu. CriocoObl pa3/ielieHusi CMeceu.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BelecTB. OTHOCHUTENbHAsA aTOMHAasg Macca. OTHOCUTENIbHAs MOJIEKYJIApHast
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COCMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmoCBA3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacuérel mo hopMysiaM XUMHUUECKUX COSAMHEHUN.

®u3nueckue M XMMHYECKHUE SBICHUSA. XUMUYECKAs peakiuss U €€ MpPU3HAKU. 3aKOH
COXPAaHEHHUs MacChl BEIeCTB. XuMuueckue ypaBHeHUs. Kiaccudukanus XuMU4ecKUX peakuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW IMOCYJ0M, MmpaBmiiaMu padoThl B Jaboparopuu U mpuéMamu
oOpareHusi ¢ JIabOpaTOpHBIM OO0OpPYAOBAaHUEM, M3YYCHHE M OMUCaHUE (DU3UUECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pr3nueckuX (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE M KOHJIEHCAIIMS BOJIbI) U XMMHUYECKUX (TOpeHHE CBEYH,
IpOKaJIMBaHUE MEAHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) sIBIEeHUH, HabIoaeHne
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuui (pa3jiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusl, pazioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue sxenesa c pactBopoM coiau menu (), m3ydyenume cmoco6oB
pas3jielieHuss CMeced: ¢ MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIIAPUBAHUE, AUCTHILIALMA,
Xpomatorpadus, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIO/IeHHEe U ONHCaHue
pe3y/NbTaTOB MPOBEACHHUS OINbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKyT (IIapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe/ I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucioponq — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gpu3nyeckue 1 XMMUYECKHE CBOMCTBa (pEeaKIMi FOPEHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOMy4YeHHs KHUCIOpoJga B JIabOpaTopuu U
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — autoTporHas MOJU(HUKAINS
KHCIIOPOJIA.

TemoBoil 3(dexT XuMHUUECKONW peakIUH, TEePMOXMMHUYECKHE YpaBHEHHUS, 3K30- H
OHAOTEPMUYECKUE peaKkUMU. TOomnMBO: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bogopon — »snemeHT u mpocroe BemlecTBO. Haxoxaenwe Bogopona B MPHUPOJE,
buznyecKkne 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oyueHus. Kuciors! u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbl B IpHUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojieoOpa3yromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. Homenknarypa
OKcHJI0B. PU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHnue okcuaoB.

OcHoBanus. Knaccudukanusi ocHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiiarypa ocHoBanuil. @uU3MYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHMU. [lomyuenue
OCHOBAaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndyeckiue 1 XUMHUYECKHE
cBoicTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa cosieii. @u3znueckue M XMMHUUYECKHE CBOMCTBa coiieid. [lomyuenue
COJICH.

['eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBCHHOE OIpeelICHUE COJCPKaHUs KUCIOPOoa B BO3AYyXE, MONYYCHHE, COOUpaHHE,
pacrio3HaBaHUE W HM3YyYECHHE CBOMCTB KHUCJIOPOJa, HAOIIOJCHHE B3aMMOJCUCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxkapa), 03HaKOMJICHHE C
o0Opa3liaMud OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
U3yYeHHE CBOWCTB BOjOpoaa (ropeHue), B3aumojcicrBue Bogopoaa ¢ okcumom wmenu (1)
(BO3MOXHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00Pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MaccoBOM JoJied pacTBOPEHHOTO BEIIECTBA,
B3aUMOJICCTBHE BOJBI C METAUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOIIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT W MIENIOYel, M3ydeHHUe
B3anmojeiictBus okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeTajllaMH,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaJljla JPYTUM U3 pacTBOPA COJIM, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «Baxnenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUID.

IHepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumMudeckux siementros JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasl CBA3b. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBple TOMBITKA KIACCU(PUKALUKN XUMHUYECKUX dleMeHToB. [loHsATHE O Tpymmax
CXOJHBIX JIEMEHTOB (IIIENOYHBIC U MIETIOYHO3EMEIbHBIE METAILJIBI, TaJOTE€HbI, UHEPTHBIEC Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U TUIPOKCU/IBL.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMu4eckux daemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anuHHomnepronHas ¢opmbl [leproaudeckoil cUCTEMBI
xumuueckux asnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHH CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAnep. HM3oromsl. Onextponsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX IJIEMEHTOB [lepnoanyeckoil CUuCTeMBbI
. U. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa MO €ro IMOJIOKEHUI0 B
ITepuoanueckoii cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTU U3MEHEHHU pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINaM U MepUoam.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIS pa3BUTHS HAyKU U pakTuku. 1. 1. MenaeneeB — yu€HbIil U TpaKIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenb  okucienusi. OKUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchl
OKHUCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3y4YeHue oO0pa3loB BEIIECTB METAUVIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
[IMHKA C pacTBOpPaMHU KUCIOT W IIEJI0YeH, MPOBEACHHUE OIBITOB, WIIIOCTPUPYIOMIUX TPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHI (TOpEeHUE, PEaKIIUU PA3NIOKECHHS, COSTUHEHUS).

Mescnpeomemmnuie ceazu

Peanuzanus MexnpeIMeTHbIX CBA3E€H IMpPH MU3YYEHUH XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
4yepe3 WCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHH,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAYyYHBIC TMOHATUSA: HAay4YHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(pUKalusi,  [EePUOJUYHOCTh,  HAONIOJIEHUE,  HKCIEPHUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusnka: Marepus, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, SJEKTPUUYECKUN 3apsl, BEUIECTBO, TeJ0, O00bEM, arperaTHoOe
COCTOSTHUE BEIIECTBA, a3, (PU3WYECKUE BEIUYHMHBI, €IUHHUIIBI H3MEPEHHUs, KOCMOC, IJIaHETHI,
383151, ComHile.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 kJaacc

BemecTBo M XMMHUYECKas peaKIus

Ilepuonnueckuin 3akoH. llepuoamueckass cucremMa xumMuueckux dsyemeHtos . U
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOMOB, KaHs, KalblUs U WX COCJAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEHTOB B lleproinueckoit cucteMe u CTpOEHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHAbl XUMUYECKOH CBA3M. THNBI KPUCTAUIMUYECKUX PEUIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THMNA KPHUCTAIUTMYECKOW PEMIETKH W BUJA XUMHUYECKON
CBSI3W.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEILECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEaKIuid MO Pa3IunIHbIM MpHU3HAKaM (TI0 YKUCITy M COCTaBYy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, MO TemIoBOMYy 3(QekTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO yYaCTHIO KaTalu3aTropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINHU, TEPMOXUMUICCKHE YPaBHEHUSI.



[Tonsatue o ckopoctu xumuuecko peakuuu. IlonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. [lonstue o
karanuze. llonarne o XxumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUUYECKON pPEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLUH, SJIEKTPOHHBIM OalaHC OKUCINUTENIBHO-
BOCCTaHOBUTEJIbHOM peakiuu. CocTaBlieHUE YPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHl U HENEKTPOIUThl. KaTHoHBI,
aHMOHBl. MeXaHHU3M JMCCOLMAIMM BELIECTB C pPa3IMYHBIMM BHJAMM XHMUYECKOH CBS3H.
Crenenb qucconnanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakumu moHHoro oOMeHa. YCIIOBHS NMPOTEKaHUS PEAKIM MOHHOTO OOMEHa, TIOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUIl M COJEd B CBETE
OpeACTaBiIeHU 00 3JIeKTpoJUTHYECKOW auccornuanuu. KadyecTBEHHbIE peaklUUyd Ha HOHBI
[TonsiTHE O TMAPOIU3E COEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEILECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJOpUIa HATPHS),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUECKOW peakIMM OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCJIOT, ILIEeNo4Yed U cojeidl (BO3MOYKHO HCIIOJIb30BAHME BHUJEO MAaTEpUalioB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIUX NMPU3HAKK HPOTEKaHMs peakluil MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIIENICHHE Tra3a, o0pa3oBaHHME BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKklUi (FOpeHHe, peakluu pas3iokKeHMs, COCAMHEHHUS),
pacro3HaBaHME HEOPraHMYECKMX BEIIECTB C IOMOIIbIO KAa4eCTBEHHBIX pEaklUid Ha HOHBI,
pEellIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl 1 HX COeJUHEHHSA

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crenieHn okucieHus. CTpoeHue M (U3MUEcCKHe CBOICTBa IMPOCTHIX BELIECTB — TraJOr€HOB.
XuUMHUECKHE CBOMCTBAa Ha MpuMepe xJiopa (B3aMMOJIEHCTBHE C MeTallaMH, HeMeTallJaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyueHHeE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BaskHelre Xi10puabl
U UX HaXO0XJIECHHE B IPUPO/IE.

OObmast xapakrepuctuka 3JeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pu3MyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJAa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHEe CBOMCTBA. OKCHUIBI CEphl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kilacca KUCIOT M crenuduueckue). XUMHYECKUEe pPeakluu,
JeKale B OCHOBE IPOMBIIIIEHHOTO croco0a MojyuyeHust cepHoil KuciotThl. I[lpumenenue
cepHolt kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklus Ha cynbdar-uoH. Haxoxaenue
ceppl M €€ COEINMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arps3HEHHE OKpYKaIoIEH cpeabl
COCIMHEHUSIMU Cephbl (KHCIOTHBIE TOXAM, 3arpsa3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALICHUS.



OO6mass xapakrepucTtuka 3i1eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoie, (HU3UYECKUue u
XHUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero (pu3ndeckue U XUMHYECKHUE
CBOWCTBA, Moyly4ueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOICTBA,
npuMmenenue. KadecTBeHHas peakids Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIydeHHe,
busznueckue W XUMHYECKHE CBOilcTBa (oOmIMe Kak TMpeACTaBUTENsl Kjacca KHCIOT U
cneunduyeckne). Mcnoiap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yaoOpeHnii. XUMHUECKOe 3arps3HEHUE OKPYKAIOMICH Cpebl COSAMHCHUSIMHA a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOUYBBI U BOAOEMOB). Docdop, alaoTponHble MOAUDUKALNU
docdopa, puznueckue nu xumuieckue cpoiicrBa. Okcupa dochopa (V) u dhochopHas kuciora,
¢u3nueckue W XUMHYECKHE CBOWCTBa, mosyueHue. lcmonp3oBanue QocdaroB B KadecTBe
MUHEPAJIBHBIX YI00pEHUI.

OO6mas xapaktepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUA. YTJIEepOo/, alUIOTPOIIHbIE MOAU(UKAIINK, PACTIPOCTPAHEHHE B
npupoe, pusnueckue u XuMUIecKue cBoiicTBa. Ancopouns. KpyroBopotT yriepoaa B mpupoe.
Oxcuppl yriuepona, ux (U3NYeCKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE Ha JKUBBIC OPTaHU3MBI,
HOJTyYeHHe U TPUMEHEHHE. DKOJOrHYecKre MpooOaeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a TII00AIbHOTO TMOTEIUICHHUs KJIMMaTra, MapHUKOBBINM 3QQeKT. YTonbHas KUCIOTa U e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBa, MOJy4YeHHE M TpuMeHeHue. KauectBeHHas
peakmust Ha  KapOoHar-uoHbl. Mcmomp3oBaHme — KapOOHaTOB B OBITY, MEIHIIMHE,
MIPOMBINIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUAX YIiepojia
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YKCycHas kucnora). IlpuponHsie
HUCTOYHUKU YIJIEBOAOPOJOB (Yrojb, HPHUPOAHBIM Ta3, HEPTh), MPOAYKTHI UX NepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE 0 OGMOJIOTMYECKH BaXKHBIX BEILIECTBAX:
KHUpax, Oeskax, YIJeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCTUHEHHI.

Kpemuuii, ero ¢Qusuueckre u XUMHYECKHE CBOWMCTBA, IOJY4YEHHE U IPUMEHEHHUE.
Coenunenus kpemMuusi B mpupone. OOmme mpencrasieHus o0 okcunae kpemuus (V) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimue
CTpPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEeHT, OeToH, jkene300eToH. I[IpoGiembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenn.

u3ydeHne o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, MIPOBEACHUE
KaYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOJIOJIEHUE MPU3HAKOB MX NMPOTEKAHUS, OIMbBITHI,
oTpaxaromuye (U3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCITIOJIb30BaHUE BHJCOMATEpPHANIOB), O3HAKOMIJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJICHHE ¢ o0pa3namMu ceppl M €€ COeIMHEHMAMU (BO3MOXHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAOMIOJEHHWE TMporecca OOyriaWBaHMsS — caxapa TIOJ  JICUCTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEeHHE XUMUYECKUX CBOWCTB pa30aBiIeHHON CEpHOM
KHCJIOTHI, TIPOBEJICHHE KauyeCTBEHHOM peakIy Ha CyJb(paT-HOH M HaOII0JeHHe MpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COETUHEHUH
(BO3MOYKHO HCIIOJIb30BaHKUE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U POochHOpPHBIX yA0OpEHNUH,
nojlyueHue, coOupaHue, pacro3HaBaHHME W U3yYE€HHE CBOMCTB aMMHaka, IpOBEJCHHE



1

KaueCTBCHHBIX PEAKIMA Ha HWOH aMMOHHS U ¢docharT-uOH W U3YYCHHE TNPHU3HAKOB HX
IIPOTEKaHUs, B3aUMOJECICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), M3YUYCHHE MOJENed KPUCTALTMYECKUX PEHIETOK anamasa,
rpadura, ¢ynnepeHa, O3HAKOMIIGHHE C TIPOIECCOM aACOpPOIMHU PACTBOPEHHBIX BEIICCTB
AKTHBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTa3a, MOJydYeHHe, cCoOOUpaHue, pacro3HaBaHUE
W W3y4YeHHE CBOWCTB YIJICKHCIIOTO Ta3a, MPOBEJECHHWE KAa4eCTBEHHBIX pPEaklMid Ha KapOoHAT U
CUJIMKAT-UOHbl W W3YYEHHE I[PU3HAKOB HX IPOTEKAHUS, O3HAKOMJIEHHME C MPOAYKLIHEH
CUJIMKAaTHOM MPOMBILUJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «Baxuelmme
HEMETAJIJIBI U UX COCTUHCHHUS.

MeTajiibl M MX COeTHMHEHHS

OOmas xapakTEepUCTHKA XUMHUYECKMX DOJEMEHTOB — METAUIOB HAa OCHOBAaHUU HX
nonoxkenus B [lepuonnueckont cucreMme Xxumudyeckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTtamanyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
pemérka. ODJIEKTPOXUMHUYECKUN Pl HanpsDKEHUW MeTauioB. DU3MYECKHME W XUMHYECKHE
cBoiicTBa MeTtayioB. OOume crnocoObl nomyyeHus: MetaioB. [loHATHE O KOpPO3UM METAILIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'YH, JFOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[llenounbie MeTawibl: nookeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /I,
N. MengaeneeBa, CTpOEHHE UX aTOMOB, HAXOXAEHUE B Ipupoac. OPU3HMUYECKHE U XUMUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB K UX COCTUHEHHI.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KajublLUi: moJiokeHue B Ilepuommueckont
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOCHUE UX aTOMOB, HaxXOXJICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MarHus W Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepmonnueckoil cucreme xumuueckux siemeHToB J[. U.
MengeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B mpupojae. OU3nvecKue 1 XMMHYECKHUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCUIA M THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepumonuueckoid cucreme Xumuueckux osieMmeHtoB J[. U.
MenneneeBa, CTpOEHHE aTOMa, HaxOXJAeHUE B npuponae. Pu3nueckue 1 XMMHUYECKUE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTy4YCHHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMi MeTalIOB M CIUIaBOB, MX (DU3MUYECKUMU CBONCTBaMH,
W3y4eHUEe Pe3yJbTATOB KOPPO3HUH METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCU/IA KAJIBIUs M HATPHUS C BOJOU (BO3MOYKHO HCITOJIb30BAHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBONCTB >KECTKOM BOJBI, MpOIEcca TOPEHHsS JKele3a B
Kucimopose  (BO3MOXKHO  HCIIOJNB30BaHHE  BUIACOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHWs, Kajbllvs, aFOMUHUS, ITMHKA, xene3a (Il) u xenesa
(1), mequ (1), HaOrOIEHME U ONKCAHKME MPOIIECCOB OKPAIIMBAHUS IIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHelnme MeTaIbl B UX COCTUHCHHS.



XHuMHA M OKpYsKaoIas cpeia

BemectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HM 4YeloBeka. be3omacHoe HCIoyib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momoins mpu XUMHYECKHX OOTax H
OTpaBJICHUSIX.

XHMHYECKOE 3arpsA3HEHHE OKpY Karollel cpelbl (MpeAeabHas TO0MyCcTUMas KOHLEHTpaLUs
BemecTs, ganee — [1J1K). Posib XuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepUalIoB (CTEKIIO0, CIIaBbl METAJIJIOB, [TOJINMEPHBIE MAaTEPUAIIbI).

Meoswcnpeomemmnbnie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3yUYEHUU XUMUHU B 9 Kilacce OCyIIECTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK M MOHSITHIA,
ABJISIOLIMXCS] CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbBIC IOHSTHSA: HAy4HBIH (akT, TUIoTe3a, 3aKOH, TEOPHS,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  [EePUOJUYHOCTh,  HAONIOJIEHUE,  HAKCIEPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOIEIIb, IBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOIBI,
pPaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIGKTPUYECKUI 3apsl, MPOBOJHUKH, IOJYIIPOBOJHHKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTAJUIMYECKAs PpEHIETKa, CIUIaBbl, (U3WYECKHE BEJIMYMHBI,
€MHUIIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1bl, CoHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTEMa, MUHEPAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BEILIECTBA.

['eorpadusa: armocdepa, ruzapocdepa, MuUHEpasbl, TOpPHbIE MOPOJIbI, MOJE3HBIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JInyHOCTHBIE pe3yJIbTAThI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e¢ 00YYEeHHsI XUMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHON J1eATEIHHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMU  POCCHUCKHUMH  COLIMOKYJBTYPHBIMH W JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT IpOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN 00yYatOIIUXCsl.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCA
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M PACIIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) nIaTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUECKOMY M HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XUMHYECKOH HAyKHM B KH3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WH(POpPMAIUEH O TEePEOBBIX JOCTHIKEHHUSIX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
Mupa 1 oOIIeCcTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MPABWJIAX MEXJIMYHOCTHBIX OTHOIICHHN B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4e0HO-HCCIeIOBATENbCKON, TBOPUYECKON W JPYrUX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOM JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBITIOJTHCHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOCKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIIM B TPOIIECCe 3TOH Y4eOHOH AeaTeIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBEIEHHWE M TOCTYNKH CBOMX TOBAPHUINEH C MO3UIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHHUS ITOCIICJICTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHMS

MHUPOBO33PEHYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XHMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAYKH W COCTABISAIOIINE OCHOBY IS
MOHWMAHUS  CYINHOCTH HAyYHOW KapTHHBI MHpa, TMPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs TMPUPOIBI, B3aHMOCBS3SX UYEIOBEKA C MPHUPOTHONW CPENOi, O POIH
XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHBBI, HAIPABIICHHbIE HA TMOJIyYCHHWE HOBBIX 3HAHUN MO XUMHH,
HEOOXOIUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, II03HABATEIILHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JUTEPATYpOH, MOCTYNHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIBCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOODPY
HATNPaBIEHHOCTU U YPOBHS 00yUYEHUS B AajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 >KM3HMU, OCO3HAHUE IMOCIEACTBHI U HENpHUSITHE BPEIHBIX



NpUBBIYEK (YHNOTpPEOJCHUSI alKOrojs, HapKOTHKOB, KypeHHMs), HEOOXOAMMOCTH COOJIIOJICHUS
npaBui1 0€30MacHOCTH TpU OOpameHHH ¢ XUMHUYECKHMMH BEUIECTBAMH B OBITY M peajbHOM
KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3YyUEHHUIO podeccuil U Tpyda pa3InyHOro poja, YBaKEHHE K
TPyy M pe3ysibTaraM TPYAOBOM JAEATENbHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHUS
NpPEJAMETHBIX 3HAHUW 10 XHMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAILHOW TpPAaeKTOPUHU
IPOJOIDKEHU 00pa3oBaHUS C Y4ETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCuoHaIbHOM N1eATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUHN, TOTOBHOCTh aJalTUPOBATHLCS B MPOGECCHOHAIBHON Cpee;

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTMYECKHU 1I€JIECO00Pa3HOE OTHOIIEHHE K IPUPOJIe KaK HCTOUYHUKY JKU3HM Ha 3eMie,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IIEHHOCTH 30POBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO MOBEICHUS MIPU pabOTe C BEIIECTBAMH,
a TaKKe B CUTYaLMsIX, YIPOXKAIOIIKX 370POBbIO U KU3HHU JIOJEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MONydaeMble MpPU HM3YYEHUH XUMHH, IS PElICHUs
3a/1a4, CBA3aHHBIX C OKpPYXKarolel MPUPOIHOIN CpeloH, 1Jisl MOBBILLEHUS YPOBHS 3KOJOTMYECKOU
KYJbTYpPbl, OCO3HAaHUS INIOOAJILHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTell MX pelieHus
MOCPEJICTBOM METOJOB XUMHUU, IKOJIOTHYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbHOMN MPAKTUKE.

MeranpeameTrHblie pe3yJabTaThl

B cocraBe MerampenMeTHBIX pPE3yJbTaTOB BBLACISAIOT 3HAYUMBIE i1 (HOPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUHOTE3a, (HakKT, cucrema,
Ipoliecc, SKCIEPUMEHT U JIpYroe.), KOTOpble UCIOIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
IpeIMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUM U3 ATHX MPEAMETOB (JOPMUPOBATH MPEACTABIEHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyueOHbIe NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETyJATHUBHBIC), KOTOpble OOecrednBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU AesITEeIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JJornueckue 1eMCTBHA:

YMEHUs UCIOJIb30BaTh IPUEMBI JIOTUYECKOIO0 MBIIIIEHUS IIPY OCBOCHUM 3HAHWM:
pacKpbIBaTh  CMBICI XMMHMUYECKHX MOHATHM (BBIAENATH MX XapaKTEPHbIE IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C IPYTMMHU MOHSTHUAMHU), UCIOIb30BaTh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMUYECKHUX BELIECTB U XUMUYECKUX PEAKIUM, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBSA3U
MEXIY 00BEKTaMU U3Y4EHUSs, CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, I€TyKTUBHBIE,
10 aHAJIOTHH), eNIaTh BBIBOJbI U 3aKIIOUEHUS;

yMEHHE MPUMEHATH B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMHH, MPEOOPa3OBBIBATH IIHPOKO
IpUMEHsIeMble B XUMHM MOJIENIbHBIE MPEJICTABICHUS — XUMUYECKUN 3HAaK (CMMBOJI DJIEMEHTA),
XuMuueckass ¢GopMysia M ypaBHEHHE XHMHUYECKOM peakluuu — TMpU pelieHud ydeOHo-
MIO3HABATECJIBHBIX 3alad, C Y4YETOM OTHUX MOJEIBHBIX NPEIACTABICHUN BBIABIATH U



XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKHX PEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
IPOTHBOPEYHS B U3Y4aEMBIX IPOLIECCAX U SBICHUAX.

Ba3oBble ucciegoBaTebcKue IeiicTBUS:

YMEHHE HCIOJb30BATh MOCTABJIEHHBIE BOIPOCHl B KAayeCTBE MHCTPYMEHTa IIO3HAHHUSA, a
TaKKe B KadecTBE OCHOBBI Ul (POPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHHMIO, OPTaHM3ALMU M TPOBEACHHUIO YYEHUYECKUX
9KCHEPUMEHTOB, YMEHHE HAa0II01aTh 3@ X0/10M IPOLIECCca, CaMOCTOSITENbHO IPOrHO3UPOBATh €T0
pe3yabTar, (OopMyIMpoBaTh OOOOLIEHHS W BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHOIO OIbITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHHUE BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMALIMIO PA3IMUHBIX BUI0B
U GOpM IIPEICTABICHUS], HOTYYaeMy0 U3 pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJISIpHAs IUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE IMOcoOus, pecypchl IHTepHeTa), KPUTHYECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE NPUMEHATh Pa3IMuHble METO/bl U 3alIPOCHl PU IOUCKE U 0TOOpe HH(pOpMALUU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHHS yUE€OHBIX U M03HABATEIbHBIX 33a4
OTIpEeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPO aKTUBHOT'O MCIIOJIb30BAHMS PA3TUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpATh ONTUMANbHYIO (OpMy mHpeacTaBiIeHUs
UHGOPMALlMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
Ipyrumu popmamu rpa@uKu 1 UX KOMOUHALUSAMU;

yYMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATh B Ipoliecce Y4eOHOH U HCCIeA0BaTEIbCKOM
NeSITeIbHOCTH HH(POPMALIHMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKpY>Karollei MpUPOJHOM Cpesibl.

KoMMyHUKaTHBHbIE YHHBepPcaJIbHbIe Y4eOHbI€ el CTBUA:

YMEHHs 3aJaBaTh BOIPOCHl (B XOAe Auamora M (MJIu) IJUCKYCCHM) IO CYIIECTBY
oOcyxmaeMol TeMbl, (HOPMYIUPOBaTh CBOM NPEIJIOKEHHS OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS IPEICTABIIATH MOJyYSHHBIE Pe3yIbTaThl TO3HABATEIHHOMN IS TEILHOCTH B YCTHBIX
U TIHChMEHHBIX TEKCTaX; JIeNlaTh TPE3EHTALUIO PEe3yJIbTaTOB BBHIMOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOpHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOI O MMPOEKTA);

YMEHHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
HCCJIEIOBATEIbCKON NIeATENbHOCTH MPU PEUIeHHH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJacoBaHMs MO3ULUN (00CyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, ONpeeNieHHe KPUTEPUEB 1O OI[EHKEe KayecTBa
BBITTOJIHEHHOHN pabOTHI U APYTHE).

PeryasiTuBHBIE yHHBepcaIbHbIe y4eOHbIE AeiicTBUA:

YMEHHE CAMOCTOSITENIbHO OMPEAETATh LEIH AeSTeIbHOCTH, JIaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATENIbHOCTH, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHHus Y4eOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHUPOBATh NPEJIOKEHHBIN alropuT™M AEHCTBUM Ipu



BBITTIOJTHCHHUH SaﬂaHI/Iﬁ C y‘IéTOM MMOJIYYCHUA HOBBIX 3HaHUH 00 HN3y4a€MBbIX 00BbeKTax —
BCIICCTBAX U PCAKUUAX, OUCHHUBATH COOTBCTCTBUC IMOJIYUYCHHOI'O pC3yJibTaTa 3asIBIICHHOM ciu,
YMCHHUC UCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTLI, IPCJIaracMbIC B YCJIOBUU 3a;[aHm”1.

IIpenmeTHble pe3yJibTaThI

B cocraBe mnpeaMETHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENLHOTO COJACPKAHMUSA,
YCTAHOBJICHHOTO JaHHOM (exepanpHOW pabodell MporpamMMol, BBIIENAIOT: OCBOCHHBIC
o0yyarolMMUCsT HayyHble 3HAaHUS, YMEHUS M CIOCOOBI JeHCTBUMH, cnenuduueckue A
OpeaMETHOM 00sacTh «XUMHS», BHUIBI JEATEIBHOCTH IO TMOJXYYEHUIO HOBOI'O 3HAHHUA, €ro
MHTEPIIPETALMU, TPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyalUsIX.

K konimy oOydenust B 8 kjiacce mpeIMeTHBIC pe3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb y 0OYyHAOLINXCS YMEHUH:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX IMOHITHI: aTOM, MOJIEKYJIAa, XUMUYECKUM
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMech (OJHOPOAHAsA U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAass M MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca, MaccoBass JOJsS XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuuxanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
o0OMeHa, 9K30- ¥ YHIOTEPMUYECKHE PEAKIINH, TETUIOBOK A (PEKT peakuny, siIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAasl M HEIOJIApHAas KOBAJIEHTHAs CBSA3b, MOHHAS CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPAallusi) B pacTBOPE;

® WUIIOCTPUPOBATHh B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX MOHATHUH W IPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLIECTB U UX MPEBPAIECHUN;

® CMOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJIeHUSI (OpPMYJl BEILIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIUN;

® OmIpeleNsITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OmMpeNeIEHHOMY KJIacCy COEAMHEHUH 1o QopMysiaMm, BHUJ XHUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. M. MenneneeBa: A1eMOHCTpHUPOBAThH
NOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nonokeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUE€HHUsI, 3aKOHAa ABOTaIpo;

e ONUCHIBaTh M XapakTepuszoBaTh TabmuuHyio ¢opmy Ilepuonndeckoil cucTembl
XUMHYECKHX DJIEMEHTOB: pa3linyaTh IMOHATUS «IJaBHas moArpymma (A-rpynmna)» u
«mobounass mnoxrpynmna (b-rpynma)», manble U OoiblIe MEPUOIbI, COOTHOCHUTH
00o03HaueHHsl, KOTopele UMetoTcsi B Tabiuie «llepuoandeckas cucremMa XMMHYECKHX
anemeHToB J[. 1. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB MW 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeneeHue UX M0 3JIEKTPOHHBIM CII0SIM);



KJIaCCU(UIIUPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XMMHUECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sddexry);

XapakTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEP)KJash  ONUCAHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUM
COOTBETCTBYIOINX XUMUYECKUX PEAKIIUI;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMUHBIX YCIOBUSIX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peaKklnu;

MPUMEHSTh OCHOBHBIC ONEpAIMU MBICIUTEILHON NEATEIbHOCTH — aHAllU3 U CHUHTE3,
cpaBHEeHHE, 0000IeHNE, CHUCTEMAaTH3alUI0, KIACCH(UKAIUIO, BBISIBICHHE MPUYMHHO-
-CIIE/ICTBEHHBIX CBSI3€d — JJISl U3YYEHUS CBOWCTB BELIECTB M XUMHUYECKUX PEaKLUH,
€CTECTBEHHO-HAy4YHbl€ = METOJbl  IO3HAaHUS  —  HAONIOJEHUEe,  HU3MEpEHHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYyAOH U IJ1abopaTOPHBIM
000opyZ0BaHHEM, a TaKXke IpaBWiiaM OOpallleHUs C BELIECTBAMU B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOTYYCHHIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJa), MPUTOTOBICHHIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JI0JIEH PaCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYed U
KHUCTIOT C TIOMOIIbIO MHIUKATOPOB (JTakMyC, peHon(TanenH, METUIIOpaHX U ApyTHe).

K xoHuy oOyueHus B 9 kjacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Y O0YyHAIOIIUXCSI YMEHUI:

PAacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKMX HOHSATHI: XMMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, ITPOCTOE BELIECTBO, CI0KHOE BEIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULIATEIBHOCTD, CTEIEHb OKHUCICHUS, XMMHMYECKas PEeaKklus, XUMUYEeCKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAIMs, peakUd HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUM,  OKHCIHTEIb,  BOCCTAHOBUTEIb,
OKHCIICHME€ M BOCCTaHOBJICHUE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XUMHYECKOM pEaKIUHu, IMpeIesNbHO JOIMYCTUMAs
koHueHrpanus [1/IK Bemectsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX IIOHATHUM U IMPUMEHATH JTU
MIOHATUS IIPU ONMCAHUM BEILECTB U UX IIPEBPALLCHU;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJIMKY Ui COCTaBICHHMS (OPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OIPENEIATh BAJICHTHOCTh M CTENECHb OKUCICHUS XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAIICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIaccy COoelMHEHHMH Mo (opmynam, BHJ XUMHUYECKOH CBSI3U (KOBaJEeHTHas, MOHHa,
METaJUIN4YecKas) B HEOPraHMYECKUX COEIUHEHUSX, 3aps] HOHA IO XUMHUYECKOH



dbopmyiie, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCIMHEHU, TUI
KPUCTAJUIMYECKON pEIIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIc [lepuoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHMMAaHHE: OIMMCHIBATh M XapakTepu3oBaTh Tabnuunyio Gopmy [lepuomudeckoit
CHUCTEMbl XMMHUYECKHX OHJIEMEHTOB: pa3jiuyarTh MOHATUS «rJlaBHas noarpymma (A-
rpynma)» u «nobounas mnoxarpymma (b-rpynma)», Mameie ¥ OOJBIINE TIEPHUOJBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMuciIo MEKTPOHOB U PACIpeeNieHHE HX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COCMHEHUI B Mpe/enax MalbIX MMEPUO0B U TJIaBHBIX HOATPYIHI C YY4ETOM CTPOCHUS
UX aTOMOB;

KJIACCHU(UITUPOBATh XUMHUUYECKUE DJIEMEHTBI, HEOPTAaHMYECKHUE BEIIECTBA, XUMUUICCKUE
peakuuu (10 YUCIy U COCTaBy YYacTBYIOIIMX B PEAKIUHU BEILIECTB, IO TEIUIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTCIICHEeH OKUCIICHHUS] XUMHYECKHUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKIAsl ONMKMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX 1
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

COCTaBIISITh YPaBHEHUS 3JICKTPOIUTUUYECKON TUCCOLMALMU KUCIOT, IeIouel U CONeH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS PEaKIMii HOHHOrO 0OMEHa, YpaBHEHUS PeaKIIHid,
MOATBEPKJAIOMINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXIy BeIIeCTBAMU
Pa3IUYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKIuii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHS, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX TIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOT0 AJIEMEHTA 10 (hOopMyJie COEJMHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOM peaKkuu;

coOnrofaTh MpaBuja TMOJB30BAHUS XHMHUYECKOM TMOCYI0M ©  1abopaTopHBIM
o0opyzoBaHHEM, a Takke MpaBuja oOpalleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIMSMHU IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOJIYYCHHUIO
1 cOOMPaHUIO Ta3000pa3HBIX BEMIECTB (aMMHAKa M YTIIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIUHU, MOATBEPKAAIOIINE KaueCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpOoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, Ccynbdar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI HM3yYEeHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJAHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;
MIPUMEHSATH OCHOBHBIE OTIEPAIMH MBICIUTEIBHON JESITEIIPHOCTH — aHAW3 U CHUHTE3,
CpaBHEHHME, 0000IleHHEe, CHUCTEeMAaTHU3allhi0, BBIABICHUE MPHUYNHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHUS CBOMCTB BEHIECTB M XWMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4yHble METOJbl I[O3HAHUS — HaONIOJIEHHWEe, W3MEPEHHEe, MOJEINPOBAHUE,
OKCIIEPUMEHT (peaibHbI U MBICTICHHBIN ).



8 KVIACC

TEMATHYECKOE IINTAHUPOBAHMUE

Ne

HaunmenoBaHmue pa3xeioB u

KoanuecTBo 4acoB

KonTpoJbHbIe

IIpakTHYeckue

DJIeKTpOoHHbIe (LM (ppoBbIE)

n/n TeM NMPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3znea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
Xumust — BakHas 00J1acThb
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
' PaKTUYECKOMN IeATETbHOCTH https://m.edsoo.ru/7f41837c
yeoBeKa
19 BemecTBa n xuMuueckue 15 1 bu6mmoreka [IOK
' peakiuu https://m.edso0.ru/7f41837c
Hroro no paszneny 20
Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
51 Bosnyx. Kucnopon. ITonstue 5 bubnuoreka [IOK
' 00 oKkcHIax https://m.edsoo0.ru/7f41837c
99 Bonopon.llonstue o 8 1 bu6mmoreka [JOK
' KUCIIOTaX U COJIAX https://m.edsoo0.ru/7f41837¢c
53 Bopna. PactBopsl. [lonsitue 5 1 1 bu6mmoreka [JOK
' 00 OCHOBaHUSAX https://m.edso0.ru/7f41837c
24 O::O]:HHG eK:aCCH 11 1 1 bubmuorexa [JOK
. HEOPTraHUYECKUX
p 8 https://m.edsoo.ru/7f41837c
COE€IUHEHU I
Hroro no pazneny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Paznen 3. llepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB I. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbIE PC€AKIHHU

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema

3.1 XHMHYECKHX JIEMEHTOB /] 7 Bubmmorexa LIOK
' ’ https://m.edsoo.ru/7f41837c
N. Mennene-eBa. CtpoeHue
aToMa
32| Omommemin o uGunotexa LIOK
' https://m.edsoo0.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bu6mmorexka [IOK
u 1
TOTO 1O pasAety 8 https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

10 [TIPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2!

9 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne i/m Kourpoabusie | Ilpakruueckue  (uupposbie)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKkIul
[ToBTOpeHwue u yriayOneHrue 3HaHUH bubnuorexa [IOK
1.1 5 1
OCHOBHBIX Pa3JIesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIMALIUS. 3 1 1 bubnnoreka [JOK
' XUMHYECKUE PEaKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pasnen 2. HemeTa/uibl ¥ UX coeIMHEHUSI
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
M 6
' PYHIHL 2-€P https://m.edsoo.ru/7f41a636
COETMHEHUS
23| saowomonaspyme, Aor oobop s | 7 ; BrGmore oK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
B . | ,  mooaok
' . PYIHIbL poA https://m.eds00.ru/7f41a636
KPEMHUH B WX COSAMHCHUS



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

Hroro mo pazneny 25
Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S
bu6nmoreka [IOK
3.1 06 % 4
HIHME CBOHCTBA METAIIOB https://m.edsoo.ru/7f41a636
3.2 Baxkueiime MeTautbl 1 UX CO€IUHEHUS 16 bubmorexa [IOK
' 4 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 6 bubmmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pasneny 6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Koxa . .

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
n[[))(;;e’g::r:aro NMPOrpamMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusi
1 ITo Teme: «IlepBoHaYaIbHbIE XUMUUECKUE TTOHSITHS»

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TOHATHI: aTOM, MOJIEKYJIa, XUMHUUECKUI
JIEMEHT, MPOCTOE BEILECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOpPOJIHAs M
HEOJIHOPO/HAsI), BAJIEHTHOCTb, OTHOCHUTEJbHAs aTOMHasi U MOJIEKYJIsIpHas Mmacca,

11 KOJINYECTBO BEILECTBA, MOJb, MOJIIpHas Macca, MaccoBas OISl XUMHUYECKOTo
9JIEMEHTA B COCIUHEHUHU, MOJIIPHBIA 00BEM, XUMHUYECKasi PEaKLsl, KIaCCUPUKAIIHS
peakIMii: peakuuu COEAMHEHUS, pEeaKLMM pPa3JIoKEHUs, peakluu 3aMelleHus,
peakuu 0OMEHa, dK30- M SHJOTEPMUYECKHE PEAKIMU, TEIUIOBOM 3(PQEKT peakuuu,
pacTBOp, MaccoBast 0JIsl BellecTBA (IPOLIEHTHAsI KOHIIEHTPAalllsl) B pacTBOpe

12 WIUTIOCTPUPOBATL B3ANMOCBA3b OCHOBHBIX XHMHYECKUX HOHATUI U NPUMEHATH 3TH
TIOHATHS TIPY ONMCAHUH BEIIECTB U MX MPEBPAICHUN

13 UCIIONb30BATH  XHMUMECKYIO CHMBOIMKY JUIL COCTABICHUS ¢dbopMyn BelleCTB U
yYpaBHEHUH XMMHUYECKHX PEeaKIUi

14 pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHMs MacChl BELIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHOT'O YU€HUs, 3aKOHa ABOrajpo

1.5 OTpEEIISITh BAJIGHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX

16 KJ1accu(UIUpPOBaTh XUMHUYECKHUE peakiuM (M0 YMCIy M COCTaBy YYacTBYIOIIUX B
peaKkiuy BEUIeCTB, 0 TEIII0BOMY 3 dexTy)

1.7 BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB

1.8 BBIUUCIISATH MACCOBYIO JOJII0 XMMHUYECKOI0 3JIEMEeHTa 10 (opMyJie COSUHEHNS,

1.9 BBIUHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

110 IPUMEHATh €CTECTBEHHOHAyUHblEe METOJbl NMO3HAHUS — HAONIOJIeHHE, W3MEpEeHue,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICJIEHHBIN)

2 ITo Teme: «BakHelne npeacTaBUTEIN HEOPIraHUYECKUX BELIECTBY

21 pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHMX MOHATUN: OKCHJ, KHCIOTa, OCHOBAHUE,
COJIb

29 OIPEAEIATh MPUHAJJIEKHOCTh BEIIECTB K ONpPENEIEHHOMY KJIAcCy COEIMHEHUH IO
dhopmynam

2.3 KJ1acCU(UIIMPOBATh HEOPraHMUECKUE BEIECTBA
XapakTepu30BaTh (OMUCHIBAaTh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX

2.4 KJIaCCOB, TMOATBEpXJAas ONHWCAaHWE MpPUMEpaMU MOJIEKYJSIPHBIX  YpaBHEHMI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINH

25 IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTHU OT HX Ka4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH NMPOTEKAHHSI XUMUYECKHX MPEBPALICHUN B PA3IIUUHBIX YCIOBHIX
clleIoBaTh MpaBUaM TOJb30BAHUS XUMHYECKOW TMOCYIOoM M J1abopaTOpHBIM

2.6 000pyIOBaHUEM, a TaKXKe INpaBHJIaM OOpAIIeHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIMSIMUA TIO BBIOJIHEHUIO JIA0OPATOPHBIX XUMHYECKHUX ONBITOB 10 TIO-




Ko IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
HPOBEPIEMOTD NPorpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus
pe3yJjbTara
JMy4eHUI0 W COOMpaHWIO Ta3000pa3HBIX BEMIECTB (BOJOpPONAa W KHCIOPOJA),
MIPUTOTOBJICHUIO PACTBOPOB C OIpeNeIEHHOW MaccOBOW [oJiell pacTBOPEHHOTO
BEILIECTBA, JIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI
[0 PACIO3HABAHMIO PACTBOPOB IIENIOYEH M KHUCIOT C IOMOIIBI0 HHIWKATOPOB
(;makmyc, Gperondranent, METHIOPAHX U APYTHE)
2.7 IIPOBOAMTH PACUETHI [0 YPABHEHHIO XUMUYECKOM peakuu
I[To Teme: «llepuomuueckuit 3axkoH u Ilepuoamueckass cucTeMa XHUMHYECKHX
3 snementoB JI. UI. MenneneeBa. Crpoenne atomMoB. XHUMHYECKas  CBS3b.
OKHCINTENbHO-BOCCTAHOBUTEIILHBIC PEAKITHID)
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYCCKHX IOHSATHU: SAPO aToMa, JICKTPOHHBIN
31 CIION aTtoma, aTOMHasi OpOUTallb, pPaJuyC aTOMa, XMUMHUYECKas CBS3b, MOJIAPHAS H
HETIOJISIpHAsT KOBAJIGHTHAsl CBS3b, JJIEKTPOOTPHUIATEILHOCTh, MOHHAS CBS3b, HWOH,
KAaTHOH, aHUOH, CTENIEHb OKUCIICHUS
3.2 KJIaCCU(UIIMPOBATh XUMUYECKHE DIIEMEHTHI
ONMCHIBATHL M XapaKTepu3oBaTh TaOIMuHyro ¢opmy I[lepronndeckoil CUCTEMBI
3.3 XUMHUYECKHUX D3JEMEHTOB: pazliuyarh MOHATUS «TJaBHAas MOArpymna (Arpymnmna)» u
«mmobouHas moarpynna (brpymma)y, «Maibie» U «00JIbIINe) NEPUOIbI
packpbsiBaTh cMmbich [lepuoanueckoro 3akona [[.M. MenneneeBa: 1eMOHCTPHUpPOBAThH
3.4 MMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTU CBOMCTB XHMHMUYECKHX JJIEMEHTOB OT UX
nosioxkeHus B [leproanueckoit cucreme
COOTHOCUTH 0003HAYECHHS, KOTOpble UMEIOTCs B Tabnuie «llepuonnueckas cucrema
xumuueckux osnemeHToB J[.M. MeHneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU
3.5 CTPOCHHUSI aTOMOB XHWMHMUYECKHX DJIEMEHTOB (COCTaB W 3apsija sapa, OOIIee YUCIIo
3JIEKTPOHOB
Y pacnpeiesICHUE UX 10 MJIEKTPOHHBIM CIIOSIM)
3.6 OTIPEIEIISITH CTETNIEHb OKUCIICHUS YJIEMEHTOB B OMHAPHBIX COSAMHEHMSIX
37 OTIpEETISATH BUJ XUMUYECKON CBS3H (KOBaJCHTHAs U MOHHAS)
B HEOPTAaHMUECKUX COSTMHEHUSX
9 KJIACC
Kon . .
IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa3oBaTe/ibHOI
HPOBEPHEMOTO NMPOrpamMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusi
pe3yabTara
1 ITo Teme: «BemecTBo 1 XUMUYECKasi pEaKIUsy
pPacKpbhIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TIOHSTHH: PacTBOP, JJICKTPOJIHUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHUYECKAS IUCCOIMAIUS, PEAKIMH HOHHOTO OOMeEHa,
11 KaTaJin3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpAaTHMbIC pEaKIUH,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE  PEAKIMH, OKHUCIHUTEIh, BOCCTAHOBUTEINb,
OKHCJICHUE W BOCCTAaHOBJICHHE, aJUIOTPONUs, aM(OTEPHOCTh, XUMHUYECKas CBSI3b
(KOBaJIGHTHAsl, MOHHAs, METAJUIMYECKas), KPUCTAIIIMYeCKas peniérka, CIUIABHI,




Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTaThl 0CBOEHNSI 0OCHOBHOI 00pa3oBaTe/IbHOM
Hf)‘;:;ﬁ:jr::) NPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
CKOPOCTh XUMHUUYECKON PEaKLUH
19 WIUTIOCTPUPOBATL B3aUMOCBA3L OCHOBHBIX XUMHYECKUX MOHITHHA U IPUMEHSTH 3TH
TIOHSTHSI IIPU ONMCAHUU BEILECTB ¥ UX NPEBpalleHUI
13 COCTaBJISATh YPaBHEHMS 3JIEKTPOJIUTHUECKON AMCCOLMALMM KHUCIOT, IIEJIouYell U
COJIEH, MOJIHBIE U COKPAIIEHHbIE YPABHEHUSI PEaKIIMii HOHHOTO OOMeHa
14 PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI IIOCPENCTBOM
' COCTaBJICHHSI SJIEKTPOHHOTO 0ajaHca TUX peaKui
1.5 IIPOBOJIUTH PAaCYEThI 110 YPABHEHHUIO XMMHUYECKOM pEaKIIMU
2 ITo Temam: «HemeTanisl ¥ UX coeqUHEHU» U «MeTauibl U UX COEIUHEHUS
XapakTepu30BaTh (OMHCHIBATH) O0IIME M CHenu(UYECKUe XUMUYECKHE CBONCTBA
2.1 IIPOCTBIX W CIIOKHBIX  BELIECTB, MOATBEp)KJIas  ONMCAHHWE  IpPUMEpaMu
MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKIX PEAKITHIA
29 COCTaBJISITh YPAaBHEHUS PEAKIIHUI, TOATBEPKAAIOIINX CYLIECTBOBAHUE FEHETUUECKOMN
CBSI3M M@Ky BEIIECTBAMHU Pa3JIMUHBIX KJIACCOB
23 MIPOTrHO3UPOBAThH CBOICTBA BEIIECTB B 3aBHCHMOCTH OT UX CTPOCHNS, BO3MOKHOCTH
IIPOTEKAHUS XUMHUUECKUX MPEBPAIICHU B PA3JINYHBIX YCIOBUSIX
ClIeIoBaTh TMpaBUJIaM TIOJb30BAaHUS XHMHUYECKON TOCylol U J1abopaTOPHBIM
24 000pyIOBaHUEM, a TAKXKE MPaBHJIaM OOpAIICHUs C BEUIECTBAMHU B COOTBETCTBUU C
WHCTPYKLUUSAMH TI0 BBIIOJHEHUIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB IO
MIOJIYYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (AMMHAaKa M YIJIEKUCIIOTO rasa)
IIPOBOAMUTH PEAKLUH, IOATBEPKAAOIINE KAadeCTBEHHBIH COCTAaB PA3JIMUYHBIX
25 BELIECTB: PACIIO3HABATH OIBITHBIM IMyTEM XJIOpPHA-, OpOoMUA, HOIUA, KapOOHar,
¢docdart, cunukar, cynbdar, THAPOKCHIMOHBI, KATHOHBI aMMOHUS, HOHBI H3Y4YE€HHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKHX BEIIECTB
3 ITo Teme: «XuUMUS U OKPY’KAIOIIAS CPEIAY
31 pacKpbIBaTh CMBICI OCHOBHBIX XxmMuueckux nonsatuil: IIJIK BemectBa; koppo3us
METaJIJIOB
IIPUMEHSTh OCHOBHBIE ONEPALIUH MBICIUTEIBHON EATENBHOCTH — aHAJIU3 U CUHTES,
CpaBHEHHE, 0000IIeHNEe, CHUCTEMAaTU3alllI0, BBIABICHUE NPUUYMHHO-CIIEICTBEHHBIX
3.2 CBSI3€M — NI M3Y4YEHHS CBOMCTB BEUIECTB U XUMHUYECKMX PEAKIHUH; €CTECTBEHHO-

Hay4YHbIE METOJbl TO3HAHMUS — HAOIIOJEHUE, W3MEPEHHE, MOJEITUPOBAHHUE, IKC-
MIEPUMEHT (peaTbHbIH U MBICIICHHBII)




8 KJIACC

Kon
1

ITPOBEPAEMBIE JIEMEHTbI COAEPKAHUA

IIpoBepsieMblii 3JIEeMEHT CO/leP:KaAHUS
HepBOHa‘IaﬂBHBIe XUMHWYCCKUEC ITOHATUA
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[Ipenmer xumuu. Pojib XMMHUM B KHM3HU YeEJIOBEKAa. XHMMHS B CHUCTEME HayK. Tema u
BenlecTBa. Pu3nUecKne CBOMCTBA BEIECTB. ArperaTHOe COCTOSIHUE BEIIECTB

1.2

[TonsTHE 0 MeTOMAaX MO3HAHMS B XUMUHU. UHCTHIE BenecTBa U cMecH. CriocoObI pa3eieHHs
cMecel

1.3

ATOMBI M MOJEKyJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKHUX DJIEMEHTOB.
IIpocTeie U ClI0KHbBIE BelleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE

14

Xummueckas ¢popmyia. BalreHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTEIbHAs MOJIEKYJIIpHas Macca.
MaccoBas 10JI1 XMMHYECKOIO 3JIEMEHTA B COCAMHEHHUH

1.5

KomnyectBo BemectBa. Mok, MonsipHas Macca. B3anMMOCBSI3b  KOJWYECTBA, MacChl
W YHClia CTPYKTYPHBIX EIWHMI[ BemecTBa. Pacuérel mo dopmynaM XUMHUYECKUX
COETUHEHUN

1.6

dusnueckue W XUMHUUYECKUE SBJICHHA. XHUMHUYECKasS peakuusa Hu eé IIPU3HAKH. 3akoH
COXpaHCHHSI MacChl BEIIECTB. XMMHYECKHE YypaBHEHUs. Kiaccupukaimss XUMHUYECKUX
peakiuii (CoequHEHNs, Pa3I0KEeHUs, 3aMEIICHHs, 00MeHa)

1.7

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIOH, C MpaBmiiaMi paboTHI B
nabopaTopuu U NpuéMaMu OOpallleHUsl ¢ J1IabOpaTOpHBIM OOOPYJOBaHUEM, U3yueHHE U
onucaHue (PU3NUYECKHX CBOMCTB 00pa3lloB HEOPraHUYECKHUX BEIIECTB, HAOIIOJIEHUE
¢u3nyeckux (IUIaBIeHHE BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B CTyIKe, KUICHHE U
KOHJICHCALIUs BOJIbI) M XMMHUYECKUX (FOPEHHE CBEYM, NMPOKAJIUBAHHE MEJAHON MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCIIOTOH) SBJCHUM, HAOIIOJEHME M ONMCAaHHE NPU3HAKOB
MIPOTEKAHNS XMMHUECKUX peaklnil (pa3ioKeHne caxapa, B3auMOJIEHCTBUE CEPHOM KUCIIOTHI
¢ xJopuaoM Oapus, pasnoxxkenue ruapokcuga meau(ll) npu HarpeBanuu, B3auMozecTBue
xene3a ¢ pactBopoM conu menu(ll), nzyduenne crnocoboB pazzaeneHust cMecei (C TOMOIIbIO
MarHuTa, (GWIbTPOBAaHHE, BBIAPUBAHHWE, AUCTHUIALMUSA, Xpomarorpadus), MpoBeAeHUE
OUYUCTKU IOBAapeHHOHN COJM, HAOJIOJEHHE W ONMCAHUE PE3YyJbTAaTOB NPOBE/IEHUS OIBITA,
WUIIOCTPUPYIOLIETO  3aKOH  COXPAaHEHUs  MAacChl, CO3JaHHE MOJENIEH  MOJEKYJ
(11apocTep>KHEBBIX)

Baxueiiiine MPCACTABUTCIIN HCOPIraHNYCCKNX BCHICCTB

2.1

Boznyx — cmech razos. CocraB Bo3ayxa. Kucimopon — 31eMEHT M IPOCTOE BELIECTBO.
Haxoxxnenue xucinopojna B mpupoje, ¢U3MYeckHue M XMMHUYECKHE CBOWCTBa (peakuuu
ropenus). Oxcuabl. Ilpumenenue kuciopona. CrnocoObl MOMy4eHHUs KHCIOpPOAa B Jia-
6opaTopuu U MpoMeILIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — ajuioTpoItHas
Mo (UKL KUCIOpOa

2.2

TemnoBoit  3ddexT XuMHUYECKOM peakluHu, TEPMOXMMHUYECKHE YpaBHEHHUS, IK30-
U DHIOTEPMUYECKUE peaKIMU. TOIIMBO: yroib U MeTaH. 3arpsi3HEHUE BO31yXa, YCHUJICHHUE
APHUKOBOTO AP PeKTa, pa3pylIeHHe 030HOBOT'O CII0s

2.3

Bopmoposa — snemMeHT u ipoctoe BeniectBo. HaxoxieHne Bogopoaa B npupojie, pusnueckue
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U XUMHUYCCKUC CBOfICTBa, IPUMCHCHUC, CHOCO6BI TTOJIYUCHMUS. Kucnortsl u conu

2.4

MoutsipHbiii 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

@dusnueckue CBOMCTBA BOAbl. Boma kak pacrBoputens. PactBopel. HacelneHHbie
U HEHACBIIICHHBIE PACTBOPHI. PaCTBOPUMOCTB BEIECTB B BOJe. MaccoBas 10J1 BELIECTBA B
pactBope. Xumuueckue cBoiicTBa Bojbl. OcHoBaHus. Ponb pacTBOpoB B mpupoje U B
KU3HU 4enoBeka. KpyroBopor BoIbl B IpupoAe. 3arps3HeHue NpupoaHelx Bod. OxpaHa u
OUYHCTKA IIPUPOAHBIX BOJL

2.6

Knaccudpukanus nHeopranmdecknx coeauHenmit. Oxcuabl. Knaccudukamuss OKCHIOB:
cosieoOpaszyrome (OCHOBHBIC, KHCIOTHbIE, aM(OTepHbIE) W  HECOJICOOpa3yIOIIHeE.
Homenkimarypa okcuaoB. @u3nUeCKHME M XUMUYECKHE CBOWCTBA OKCUAOB. [lomyueHue
OKCHJIOB

2.7

OcHoBanms. Kmaccudukanuss OcHOBaHWN: MENOYM ¥ HEPACTBOPUMBIC OCHOBAHMSL.
Homenkiatypa ocHoBanuii. dusnueckue 1 XMMUYECKHE CBOMCTBA OCHOBaHMM. [loyuenue
OCHOBaHUU

2.8

Kucnorsl. Knaccudukanus kucinor. Homenkinatypa kuciaor. Pusnyeckue U XUMHYECKHE
cBoyicTBa KucJoT. Psin akruBHOocTH MeTtaiuioB H.H. bekerosa. [lonyyenue kucior

2.9

Comu. Homenknarypa coineil. @usnueckue U XMMHUYECKHE CBOMcTBa cotied. [lomydyenue
conen

2.10

I'eneTrmueckas CBA3b MCXKY KjIaCcCaMU HCOPTaHUYCCKUX COG[[I/IHGHI/Iﬁ
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XHUMHUYECKUH HKCIIEPUMEHT: KauyeCTBEHHOE OIPEACIICHHE COJEPKAHUS KHUCIOpoaa
B BO3/yXe, IOJIy4yeHUe, COOMpaHHe, paclo3HaBaHWE M HW3YYEHHUE CBOMCTB KHUCIOPOJA,
HaOlIo/IeHUe B3aWMOJEUCTBUSA BEUIECTB C KHCIOPOJOM M YCIOBUS BO3HHUKHOBEHUS
Y TIpeKpanieHus: ropeHus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3laMyi OKCHUJIOB U OMMCAHHE HX
CBOWCTB, TONyueHHe, coOupaHHe, paclo3HaBaHME U W3YyYEHUE CBOWCTB BOJOpOJA
(ropenue), B3aumoaeiictBue Boaopona ¢ okcugom Mmenu(ll) (BozmMoxHO HCHONB30BaHUE
BUJIEOMATEPHAIIOB), HaOMI0IeHHEe 00pa3I0B BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIEIOBaHHE
0COOEHHOCTEN pPAcTBOPEHMsI BEHIECTB C Pa3IMYHON PacTBOPUMOCTHIO, MPUTOTOBJICHUE
pacTBOPOB C ONPEAEIEHHON MAaCCOBOM JI0JIEM pacTBOPEHHOIO BEILECTBA, B3aWUMOJICHCTBUE
BOJIbI C MeTaJIJIaMH (HaTpUEM U KajibIeM) (BO3MOXKHO UCIIOJIb30BaHUE BUEOMATEPHUATIOB),
OMpeJIeJIeHUE PacTBOPOB KHUCJIOT MU IIEJIOYEl C MOMOUIbI0 HHAMKATOPOB, HUCCIEIOBaHUE
00pa3lioB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIOJICHUE W3MEHECHHS
OKpacK{ UHJIMKATOPOB B PACTBOPAX KHUCIIOT U LIEJIOYEH, U3yUEHHE B3aUMOJICHCTBHS OKCUIA
menu(ll) c pactBopom cepHON KHUCIOTHI, KACIOT C META/NIaMU, PEaKIUi HEeUTpaIu3alnu,
MOJIyYEHUE HEpPACTBOPUMBIX OCHOBAaHUW, BBITECHEHHE OJHOrO0 MeTaljla JpYyruM H3
pacTBOpa COJHM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BakHeWmme Kiacchl
HEOPraHUYECKUX COCAMHEHUI

[Tepnonnueckuit 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.. MenneneeBa. CtpoeHue aToMoB. XUMHUYecKask CBsI3b. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIINH

3.1

[lepBbie MONBITKY KJIacCCU(PUKALUN XUMUYECKUX 3JeMeHTOB. [loHsATHE 0 Tpynmax cXoIHbIX
9JIEMEHTOB (ILEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAIJIbl, TaJOre€Hbl, MHEPTHBIE Ta3bl).
DJeMEHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIbI U THIPOKCHIbI

3.2

[lepuonnueckuit  3akoH.  Ilepuoguyeckas  cucteMa  XMUMHYECKHUX  BJIEMEHTOB
JI.U. MenneneeBa. Kopotkonepuomnass u jymHHONEpuoaHas ¢opmel [lepuogmueckon
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cucreMbl xumudeckux anemeHToB JI.M. Menneneesa. Ilepuoasl u rpynmnsl. Puzndeckui
CMBICJI TIOPSIIKOBOIO HOMEpa, HOMEPOB NIEPHOAA U IPYIIIIBI AJIEMEHTA

3.3

Crpoenue atomoB. CocTaB aTOMHBIX sjiep. M30Tomnbl. DnekTpoHbl. CTpOEHUE JIEKTPOHHBIX
o0Oosiouek aromMoB TmepBeIXx 20 XuMHUYecKHX d3yeMeHToB [leproguueckoll CHCTEMBbI
J.W. MenpneneeBa. XapakTEPUCTUKA XHUMHUYECKOIO 3JIEMEHTA II0 €ro MOJIOKEHUIO B
ITepuonuueckoii cucreme JI.M. Menneneera

3.4

3aKOHOMEPHOCTH M3MEHEHUS PaJinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB I10 TpyIIaM U rnepuogam. 3Hauenue [lepuoandeckoro 3akoHa u
[lepuoanueckoil CUCTEMbl XMMHUUYECKHX JJIEMEHTOB HJisi PAa3BUTUSI HAYKU W TPAKTUKH.
JI.. MenneneeB — yu€HbI U TpaXKJaHUH

3.5

Xumuyeckas CBSI3b. KoBanentnas (monstpHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMHUECKUX 3J1EMEHTOB. MloHHAas CBsA3b

3.6

Crenenp okuciieHns1. OKHCINTEILHOBOCCTAHOBUTEILHEIC pCaKIuu. HpOHCCCH OKHUCJICHUA
u BoccTaHoBJIeHUA. OKHCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUN OJKCHEPUMEHT: HU3y4YeHHe oOpa3loB BEIIECTB METANIOB U HEMETaJUIOB,
B3aMMOJICHCTBHE THAPOKCHAA IIMHKA C pPacTBOpaMU KHUCJIOT U IIEJOoYed, MPOBEIACHUE
OTBITOB, WJUIIOCTPUPYIOIIUX TMPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX —peaKUui
(ropeHue, peakiiu pa3IoKEHUs, COCTUHECHHS)

9 KJIACC

Kon
1

IIpoBepsieMblii 3JIeMEHT COEePKAHUSA
BeniectBo n xumnueckast peakuus. [lopropenue
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[lepmonnueckut  3akoH.  Ilepuogudeckas  cuctemMa  XMMHMYECKHMX  JJIEMEHTOB
J.U. MenneneeBa. CrpoeHue aToMoOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOICTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX MEPHOJIOB, Kalus, KaJbIMs M HX COCAMHEHUI
B COOTBETCTBUHU C IMOJIOKEHUEM HJIEMEHTOB B lleproanyeckoil cucteMe U CTPOEHHUEM HX
aTOMOB

1.2

CrpoeHne BemiecTBa: BUABI XUMUYECKOW CBSI3M. THIIBI KPUCTAJNIMYECKUX PEHIETOK,
3aBUCUMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTAIMYECKON PEIETKH U BUJIa XMMUUYECKON
cBs3u. Knaccugukanus M HOMEHKJIAaTypa HEOPraHMYECKUX BEIIECTB (MEeXIyHapoJaHas U
TpUBUANIbHASA). XUMHUYECKHE CBOWCTBA BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kjaccam
HEOPraHUYECKUX COCAUHEHUH, TEHETUYECKAsl CBsI3b HEOPIaHMYECKUX BELIECTB

1.3

Knaccudukanus XUMHUYECKUX peakluil MO pa3MYHbIM MpU3HAKaM (IO YUCIy U COCTaBY
YUYaCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIIOBOMY 3(deKTy, N0 M3MEHEHHUIO CTeneHel
OKHCJIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, IO YYaCTHIO KaTaiau3aTopa). JK30- U
OSHIOTEPMUUYECKHE pPEaKLUM, TEPMOXUMHUUYECKHE ypaBHeHuUs. llonsatue o ckopocTu
XUMUYECKON PEAKIINN

1.4

[TousTue 00 O6paTI/IMBIX u HCO6paTI/IMHX XUMHYCCKUX pCAKIUAX. IToHsaTHE O TOMOT€HHBIX
" ICTCPOrC€HHBIX pCaKIUAX. ITousiTHE 0 XUMHUYECKOM PAaBHOBCCHHU. CDaKTOpI)I, BJIMAOINKUE HA
CKOpPOCTb XUMHUYECKOH PCAKINU U ITOJIOKCHUC XUMHNYCCKOTI'O paBHOBECHU

1.5

OKUCIUTENFHO-BOCCTAHOBUTETIBHBIC PEAKIMK, OJIIEKTPOHHBIM OagaHC OKUCIUTEIhHO-
BOCCTaHOBUTENbHOW  peakuuu. CocTaBIe€HHE YpPaBHEHUH  OKHUCIUTEIbHO-BOCCTAHO-
BUTEJIHHBIX PEAKIi C HCIOJIH30BAHUEM METO/1a DJIEKTPOHHOTO OajlaHca
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Teopust 3MEKTPONIUTUYECKON AMCCOLMALMU. DJIEKTPOJIUTHI U HEIJIEKTPONUTH. KaTuoHsl,
aHUOHBI. MexaHu3M AMCCOLMAlMM BEILECTB C PA3JIMYHBIMM BUIAMU XMMHYECKOH CBS3H.
Crenens aucconmanuu. CHUIbHBIC W ClIa0ble DJIGKTPOJIUTHL. Peaknuu MOHHOTO oOMeHa.
VYcinoBusi NpoTeKaHUs peakluil MOHHOIO OOMEHa, IOJHbIE M COKpALIEHHbIE HOHHBIE
ypaBHeHHs peakuuid. CBOWCTBa KHCIOT, OCHOBAaHUH W COJIel B CBETE NpPEICTAaBICHUN 00
MEKTPOINTUYECKOW nucconnannu. KauecTBeHHple peakumn Ha HOHBL [loHsaTne o
TUAPOJIN3E COJICH

1.7

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C MOJCSIMH KPUCTAJUIMYECKUX PEHIETOK
HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HEMeTauioB (rpadura M anamasa), CIOKHBIX
BEIIECTB (XJIOpUa HATPHs); UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIuu
OT BO3JCHCTBHSI Pa3JIMYHBIX (PAKTOPOB; HCCIEIOBAHHUE SIIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, MpoIlecca IUCCOIMALMU KHUCIIOT, IeIodel U colieil (BO3MOXKHO HUCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); TIPOBEJACHHUE OIBITOB, WLIIOCTPUPYIONIMX MPHU3HAKA IPOTCKAHHMS
peaknuii noHHOro oOMeHa (0Opa3oBaHWE OCa/JKa, BBIJACICHHE Ta3a, 0Opa30BaHHE BOJIbI);
OIBITOB, WJUTFOCTPUPYIOIIUX TPUMEPHl  OKUCIIUTEIHHO-BOCCTAHOBUTENBHBIX — pPEaKIUN
(ropeHHe, peakluu pas3iIoKCHHS, COCAMHCHUS); paclo3HaBaHHE HEOPTaHUYCCKUX BEILECTB
C TIOMOIIFI0 KAYeCTBEHHBIX PEAKIIMI HAa MOHBI; PEIICHUE SKCIIEPUMEHTAIILHBIX 337124

Hemertannsl ¥ X COCAMHEHUS

2.1

OOmass xapakTepucTuka rajaoreHoB. (OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crerneHu okucieHus. CtpoeHue M (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — I'aJOI€HOB.
XUMHUECKUE CBOICTBA Ha MpHUMEpE XJiopa (B3auMOJEHCTBHE C METaJUIaMi, HEMETaJUIaMH,
menoyamu). XsopoBogopod. CoinsHas KHUCIOTa, XUMHUYECKHME CBOWMCTBA, MOJydYeHHE,
IpuMeHeHue. JleicTBrue XJIopa M XJIOPOBOJOPOJA Ha OpPraHU3M 4YeloBeKa. BakHenmne
XJIOPHU/IbI ¥ UX HAXOXKACHUE B IPUPOJIE

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTeeHN OKucaeHus. CTpoeHne u Gu3nIecKue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/Ia M Cepbl. AJUIOTpONHBbIE MOAUGUKAIMK KHUCIOpOAa U cepbl. XHUMHYECKHE
cBoiicTBa cepbl. CepoBOAOPO, CTpOCHHUE, (DU3UUECKHUE U XUMHUYECKHE CBOMCTBA. OKCUIIBI
cepbl KaK TMpPEICTAaBUTENM KHUCIOTHBIX OKcuaoB. CepHas kuciora, (usmdeckue u
XUMUYECKHE CBOMCTBa (00IIME KaK MPEACTaBUTENS KJlacca KUCIOT M CHEIUu(UUECKHe).
XUMUYECKHE peaklliy, JeKallie B OCHOBE MPOMBIIUIEHHOTO CI0c00a MONTy4YeHUsI CepHOU
kucnoThl. [Ipumenenue. Conu cepHOM KUCIOTHI, KaUECTBEHHAs! peakiusi Ha CyJb(aT-HuOH.
Haxoxnenue cepbl ¥ €€ COeMHEHUN B NPUPOAE. XUMHUUECKOE 3arps3HEHNUE OKPYKAOIIECH
Cpelbl COCIWHEHUSIMU Cepbl (KUCJIOTHBIE MTOXKIM, 3arps3HEHUE BO3yXa M BOJIOEMOB),
CHOCOOBI ero NMPeA0TBPAIICHUS

2.3

Obmas xapaktepuctuka s1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble CTENEHH OKHUCIIEHHs. A30T, pacHpoCTpaHEeHUEe B IMpHpoJE, (U3NYecKHe U
XxuMHuueckue cBoiictBa. KpyroBopor azora B mnpuponae. AMMHAK, ero (usnueckue
Y XUMHYECKHE CBOWCTBA, MoJlyueHHe U npuMeHeHne. Coln aMMOHUS, X (U3NYECKUe U
XUMHYECKHUE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THas
KHCJIOTa, €€ roslyueHue, (pu3nueckue U XMMUYecKre cBOiCcTBa (00IIMe KaK MpeICTaBUTENs]
Kjlacca KuciaoT U crenuduyeckue). lcmonb3oBaHue HHUTPATOB U COJEM aMMOHUSL B
KayecTBE MMHEPAJbHBIX YyJIO0OpeHHH. XUMHUECKOE 3arpsi3HEHUE OKpYKaIoLIeH Cpebl
COEIMHEHUSIMH a30Ta (KUCJIOTHBIE JOXIH, 3arpsi3HEHHE BO3/1yXa, HOYBbI U BOJOEMOB)

2.4

docdop, amutoTponHbie Moaudukanuu docdopa, dhuznyeckre M XUMHUUECKHE CBOWCTBA.
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Oxcun docdopa(V) u dochopHas kucimora, Gu3MYECKHe H XUMUYECKHE CBOWCTBA,
nosy4uenue. Mcnosp3oBanue GocdharoB B Ka4eCTBE MHHEPAIbHBIX Y 100pEHHI

2.5

OOmast xapaktepuctuka 3meMeHTOB |V A-rpynmel. OCOOCHHOCTH CTPOEHHS AaTOMOB,
XapaKTEepPHBbIC CTENEHW OKHUCJICHHUSA. YTJIEpOJ, aUIOTPONHbIE MOAWUKAIIMN, pac-
MIPOCTPAHEHUE B IPUPO/JIE, GPU3HUECKUE U XUMUIECKHUE CBOMCTBA. AcopOrus. Kpyrosopor
yriepona B mpuponae. Okcumbl yriepoja, Ux (QU3NYecKHe W XHMHUYECKHE CBOMCTBA,
JICHCTBUE HA KUBBIC OPTraHU3MBI, MTOJIYICHUE U TPUMEHEHHUE. DKOJIOTHUECKUE TTPOOIIEMBI,
cBs3aHHble ¢ okcuaoMm yriaepona(lV); rumore3a TIIOO0AIBHOTO TMOTEIJICHUS KIMMAaTa;
NapHUKOBBIA 3¢ (dekT. YrompHas KUCIOTa M €€ CONMM, UX (U3NYECKUE U XUMHUYECKHUE
CBONMCTBa, IOJy4yeHHWE W TMpuUMeHeHHe. KadecTBeHHas peakius Ha KapOOHAT-HOHBI.
Vcnonb30BaHne KapOOHATOB B OBITY, METUITMHE, TPOMBIIIIJICHHOCTH M CEITLCKOM XO03SHCTBE

2.6

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHSIX Yriepoja
(meTan, sTaH, 3TWJIEH, AllCTHJICH, 3TAHOJ, TJIMIEPUH, YKCyCHas KucioTta). X coctaB u
XUMUYECKoe cTpoeHue. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIISCTBAX: XKHpax, Oeikax,
YIJIEBOJIaX — M MX POJIM B XKU3HHU 4YeJioBeKa. MaTepuanbHOE €JUHCTBO OPTraHWYECKUX U
HEOPraHUYECKHX COCTMHCHHI

2.7

Kpemuuii, ero ¢usnueckue U XHUMHUYECKUE CBOICTBA, MOIYYEHHE M INPUMEHEHHE.
Coenunenuss kpeMHust B mnpuposae. OOmme mnpencraBieHus o0 oxcuzae kpeMHus(IV)
U KpeMHHeBOW kuciiote. CWIMKAThl, UX MHCIIOJIb30BAHUE B OBITY, MEIUIIMHE, MPOMBIIII-
JICHHOCTU. BakHelIlue cTpouTeNbHblE MaTepuaibl: KepaMHUKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. IIpobieMbl 6e30macHOTO HCIOJIB30BaHUS CTPOUTENBHBIX MaTEpPHajOB B
IIOBCEIHEBHOM JKU3HU

2.8

XUMHUECKUN SKCIIEPUMEHT: H3y4YeHHE OOpa3loB HEOPraHUYECKHUX BEIIECTB, CBOMCTB
COJITHOM KHUCIJIOTBI; MPOBE/ICHNE KAUYECTBEHHBIX PEaKIM Ha XJIOPHA-UOHBI U HaOIIOCHNE
MPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpaXkarolue (pU3MUECKue U XMMUYECKHE CBOWCTBA
raJIoreHOB U HMX COEJUHEHHH (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEpUAJIOB);
O3HAKOMJIEHHE ¢ 00pa3laMy XJIOPUI0B (TaJIOTEHUIOB); 03HAKOMJICHHE C 00pa3LiaMu cepbl U
e€ coeIMHEHUsIMU (BO3MOKHO MCIIOJIb30BAaHUE BHI€OMATEpUaNOB); HAOII0eHUE Mpoliecca
oOyrJIMBaHUS caxapa MOJ JeHCTBHEM KOHIEHTPHUPOBAHHOM CEpHOW KHUCIIOTBI, M3y4eHHUE
XUMHUYECKUX CBOWCTB pPAa30aBIEHHOM CEpHOM KHUCIIOTHL, MPOBEIACHHE KauyeCTBEHHOU
peaknMM Ha Cyiab(paT-HOH M HaOJIOJeHHE NpU3HaKa e€ MPOTEKAaHUs; O3HAKOMIIEHHE C
¢u3nueckuMu cBoMcTBaMM a30Ta, Gocdopa U UX coeTuHEHUN (BO3MOMXKHO MCIOJIb30BaHUE
BUJlEOMAaTEepPHAIIOB), oOpa3laMu a30THBIX U (GOchHOpPHBIX YyAOOpEHMIi; MOIy4YEeHHUE,
coOupaHue, pacro3HaBaHUE U U3YyUYEHHUE CBOMCTB aMMHaKa; IMPOBEIACHHE KAaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (hocaT-uOH U U3yUYEeHUE MPU3HAKOB UX MPOTEKAaHUs, B3aUMO-
JEHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI ¢ MeIbI0 (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB); M3yY€HHE MOjeleld KpPUCTAUIMYECKHX PpEeHIETOK anMmasa, rpaduwra,
(dymiepeHa; O3HAKOMJIEHHE C  TPOIECCOM  aJCcOpOIMHM  PAacTBOPEHHBIX  BEIIECTB
aKTUBUPOBAaHHbIM yIJIEM M YCTPOWCTBOM TPOTHMBOTasa; TOJy4deHUEe, CcoOMpaHue,
pacro3HaBaHHE€ W HU3YYEHHE CBOICTB YIJIEKHCIOTO Tra3a; IpPOBEJEHHE KaueCTBEHHBIX
peakimii Ha KapOOHaT- W CHJIMKAT-MOHBl M H3Y4YEHHE TNPU3HAKOB MX IMPOTEKAHUS;
O3HAKOMJICHHUE c MPOAYKIHMEN CUJIMKaTHOMN IIPOMBIIUIEHHOCTH; pelenue
SKCIIEPUMEHTAJIBHBIX 3a1a4 10 TeMe « BaykHel1e HeMeTalIbl ¥ UX COSTMHEHUS

MeTtamisl 1 uxX COCIMHCHUA

3.1

06111351 XAPAKTCPUCTHKA XUMHWYCCKUX JBJICMCHTOB — MCTAJIJIOB Ha OCHOBAHUH HX




Kon

IIpoBepsieMblii 3JIEMEHT CO/leP:KaAHUs

nonoxenusa B llepuonmyeckoi cucreme xumumyeckux osnemeHTtoB J[.M. MeHnneneesa
U cTpoeHust aTtoMoB. CTpoeHMe MeTauloB. Mertamyeckass CBA3b W METaUINYecKas
KpUCTAJIJINYECKAsl pelI€TKa. DIEKTPOXUMUUECKUM psii HAIPSHKEHUH METaJIJIOB

3.2

Ouznyeckue U XMMHUYECKHUE CBOMCTBA MeTaiuioB. O01ue crnocoObl MOIyYeHHUs] METAIJIOB.
[TonaTHe 0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHl X OT KOppo3uH. CrutaBbl
(cTasp, YyryH, JIOPATIOMUHMNA, OpOH3a) U UX IPUMEHEHHE B OBITY M IPOMBIIICHHOCTH

3.3

[llenounble MeTauibl: moJjioxkeHue B [lepronnueckod cHUCTEME XUMHYECKHUX DJIEMEHTOB
.. MenneneeBa; CTpOCHHE HUX AaTOMOB; HaXOXJEeHHE B mpupoae. DPuznmyeckue
Y XMMUYECKHUE CBOMCTBA (Ha nmpuMepe Hatpus U Kanusi). OKCUIbI U TUAPOKCUIBI HATPUS U
kanusl. [I[puMeHeHre mea0uYHbIX METAJIJIOB U UX COSIUHEHUI

3.4

[IlesrouHO3EMENBHBIE METAIIIBI MATHUM M KAJIbLIAW: 0JI0KeHUE B [lepuoandeckoii cucreme
xuMH4YecKkux 3yeMeHToB .M. MenneneeBa; cTpoeHHE UX aTOMOB; HaXO0X/ICHUE B IIPUPOJIE.
®OusnvecKkue M XUMHYECKHE CBOMCTBA MarHusi W Kajablivs. BaxkHeulne coeauHEHUS
KaJIbIMS (OKCHJI, TUAPOKCHI, coJin). JKECTKOCTh BOABI M CITOCOOBI €€ YCTpaHEHUS

3.5

AmomuHuit: nonoxenue B Ilepuonndeckod cucTeMe  XMMHYECKHUX  3JIEMEHTOB
J.. Menneneesa; ctpoeHue aTomMa; HaxoxkAcHUE B npupoae. Pu3ndeckue 1 XUMUYECKHE
CBOWCTBA atoMHHUA. AM(OTEpHbIe CBONCTBA OKCHIA U TUAPOKCHUIA ATFOMUHHUS

3.6

Kenezo: nmonoxenue B Ilepuonnueckor cucreme Xumudeckux 3yemeHToB .M. MeH-
JieNieeBa; CTPOEHUE aToMa; HaxoxKJeHue B mpuponae. dusndeckre U XUMUYECKUE CBOHMCTBA
xene3a. Oxcunpl, ruapokcuasl U conu sxene3a(ll) u xenesa(Ill), ux cocras, cBoiicTBa U
MOJIy4YEHUE

3.7

XUMUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMH METaUIOB W CIUIABOB, HX
(bu3MYEeCKUMHU CBOWMCTBAMHU; HU3YyYE€HHE pEe3yJbTaTOB KOPPO3UH METAIOB (BO3MOXKHO
WCIIOIB30BaHUE BHUEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHIA KaJIbIIHS
Y HATpUs C BOJOM (BO3MOKHO MCIIOJIb30BAHHE BUIEOMATEPHANIOB); UCCIEIOBAHNE CBOWCTB
KECTKOM BOJIBI; TIpOIIECCa TOPEHHS Keje3a B KUCTOopoAe (BO3MOXXHO HMCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPHU3HAKOB MPOTEKaHHS KAueCTBEHHBIX PEaKIMii Ha HOHBI (MarHus,
KaJIbIIMs, aTrtoMUHMS, 1MHKa, xkene3a(ll) u xeneza(lll), menu(Il); nabmrogeHue u onucanue
MPOLIECCOB OKPAIIMBAaHUS IJIAMEHM HWOHAMU HATpHs, Kajdusd W Kalblus (BO3MOXXHO
WCIIOJIB30BaHUE BUJIEOMATEPHAIIOB); HCCIIEIOBaHUE aM(OTEpPHBIX CBOWCTB THAPOKCHIA
QTIOMUHUS WU THAPOKCHIA IIMHKA; PEIIEHHE SKCIEPUMEHTAIbHBIX 3aJad 10 TeMe
«BaxkHeNmme METaJJTbl M UX COCJMHEHHUS)

XHMMS M OKpYXKarolas cpeaa

4.1

Hosrie MaTepHraJibl U TCEXHOJIOTHUH. BemectBa u MaTcepurajibl B MOBCEIHEBHON KU3HHU
YeJloBeKa. XHUMHUS U 300pPOBBE. be3omacHoe uCHoNIB30BaHHE BEIIECTB M XUMHUYCCKHUX
peaxunﬁ B 6B1Ty. HepBaﬂ IIOMOIIb ITPU XUMHYCCKUX OKOI'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTMYECKON TPAMOTHOCTH. XHMMHYECKOE 3arpsi3HEHHE OKPYKAKOIIEH CpeJbl
I[TAK. Ponp XuMHM B pelICeHMM SKOJOTHYEeCKUX mpoOieM. IlpupoaHble HCTOUYHUKH
YIJI€BO0POAOB (Yrojb, MPUPOAHBIN ra3, He(Th), MPOIYKTHl UX MepepabOTKH, UX POJb B
OBITY M IPOMBIIICHHOCTH

4.3

XUMHUYECKUH HKCIEPUMEHT: U3yueHHe 00pa3loB MaTepUaIOB (CTEKJIO, CIUIaBbl METAJLIOB,
MIOJINMEPHbIE MaTepUaJIbl)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMBI OCHOBHOT'O

Kox
NpoBepsieMoro
TpeOOBaHUS
1

OBHIET'O OBPA3OBAHUA

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHS
0CBOEHMSI OCHOBHOI 00pa30oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0
o0pa3oBanusi Ha ocHoBe PI'OC

IIpencrasienue:

11

O TI03HABAEMOCTH SBJICHUH npupoabl, IMOHUMAHHEC O0OBEKTUBHOM 3HAYMMOCTH
OCHOB XHMHYECKOM HAayKH Kak obnactu COBpPCMCHHOTO CCTCCTBO3HAHUA,
KOMIIOHCHTA O6IJ.[CI>1 KYJIbTYPbl U HpaKTH‘ICCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA B
YCIIOBUAX COBPECMCHHOI'O O6HI€CTBa; INOHUMAaHHUC MECTa XUMHH CPCOAU APYTHUX
CCTCCTBCHHLIX HAYK

1.2

0 Hay4HbIX METOJaX IO3HAaHWSA, B TOM YHCIE DKCHEPUMEHTANbHBIX U TEO-
pPETUYECKUX METOJaX UCCIICNIOBAaHMUS BEIIECTB M HW3YUYEHUS XUMHUYECKHUX
peakiuii; yMEHHE HCIOJIBb30BaTh MOJENIU JIJsi OOBSICHEHUSI CTPOCHUS aTOMOB U
MOJIEKYJI

1.3

0 cdepax mnpodeccHoHATBbHON AESITeNbHOCTH, CBA3aHHBIX C XUMHEH U co-
BPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU Ha AOOCTHIXCHHUAX XUMHYECKOU
HAyKH, 4TO MO3BOJIUT OOYYAIOIIMMCSl pacCMaTpuBaTh XUMHIO Kak chepy cBoei
Oynymed mpopecCHOHATBHON NEATEIBbHOCTH W CJAeNaTh OCO3HAHHBIA BBIOOP
XUMHUHM KaK Mpo(UIBHOTO MpeaMeTa NpU TMepexofe Ha YPOBEHb CPEIHEro
o011ero 06pa3oBaHus

BnaneHune cucreMoll XHMMHYECKHX 3HAaHUM U YMCHUC HTPUMCHATH CUCTCMY
XUMHYCCKHUX 3HaHI/II\/'I, KOTOpas BKJIIOYACT:

2.1

BOKHEHIINE XUMHYECKHUE TOHATUA: XUMUYECKHH 3JIEMEHT, aTOM, MOJEKYJIa,
BEILECTBO, MMPOCTOE U CII0KHOE BEILECTBO, OJHOPOAHAS U HEOAHOPOIHAs CMECH,
OTHOCHUTECIIBHBIC aTOMHAsA U MOJICKYJIAPpHAA MaCChl, KOJIMYECTBO BEIIECCTBA, MOJIb,
MoJIIpHasT Macca, MOJISIpHBIH O00BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJIb
(cpenHsist), XuMUYecKasi peakius, peakiuy COCTUHEHHS, PeaKIIMH Pa3I0KEHUs,
peaKIu 3aMeleHus, peakiuu oOMeHa, TeIIoBOM 3(P(EKT peakiuu, 9K30- U
SHAOTEPMUYECKHE PEAKIIMH, PACTBOP, MAacCOBas J0JIsI XUMUUYECKOTO 3JIEMEHTa B
COCOIMHCHMUH, MacCCoBasA [JOJI1I W TMPOUHCHTHAd KOHOCHTpalusd BCUICCTBA B
pacTBope, SAPO aToma, DIEKTPOHHBIM CION aroma, aTOMHasi OpOUTalb, paanyc
aToMa, BaJICHTHOCTbD, CTCIICHb OKHCJICHUA, XUMHUYCCKasg CBA3b,
ANEKTPOOTPHUIATENIBHOCTD, MOJISIPHAsI M HEMOJISIpHAsi KOBAJIECHTHAs CBS3b, MOHHAS
CBSI3b, METANIMYECKAs CBS3b, KPUCTAIMYECKAs pemérka (aToMHas, WOHHAas,
METaJUIMuecKasi, MOJIEKYJIIpHasi), HWOH, KAaTHOH, aHHUOH, OJJEKTPOJUT U
HERJIEKTPOJIUT, AIEKTPOIUTUYECKAs! IUCCOLMAINS, PEeaKIMd HOHHOTO OOMEHa,
OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLUHU, OKHCIUTEIb W BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTaHOBJIEHHE, OJJIEKTPOJIU3, XHMHUYECKOE paBHOBECHE,
oOpaTMmble W HEOOpaTHMBIE pEaKIMH, CKOPOCTh XHUMHUYECKOH pEeaKIluH,
katanuzarop, [1/IK, koppo3us meTamioB, CIIaBbl

2.2

OCHOBOIIOJIararomye 3aKOHbl XUMHU: 3aKOH COXPaHCHUA MACChI, nepnozmqecmxlﬁ
3aKOH I[I/I MCHIICJ'IeeBa, 3aKOH ITIOCTOAHCTBA COCTaBa, 3aKOH ABOl“aIIpO




Kon IIpoBepsiemble TpeOOBaHMS K NMPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
NpoBePsSIEeMOro OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrPaMMbl OCHOBHOI'0 00111€r0
TpedoBaHus o0pa3oBanusi Ha ocHoBe PI'OC
23 TEOpUU XHMHH: ATOMHO-MOJIEKYJISIpHAs TEOpHUs, TEOPUsI DIEKTPOIUTHUUYECKOU
JUCCOIMAlN
3 Brnagenue ocCHOBaMU XMMHUYECKON IPAMOTHOCTH, BKJIFOYAOILICH:
yMEHHUE MPaBUIBHO HUCIOJIb30BaTh M3YUYEHHBIE BEIIECTBA W Marepuaibl (B TOM
YHCclie MUHEpaJIbHbIE yA00pEHUs, METalIbl U CIUIaBbl, IPOAYKTHI MepepadOTKU
MPUPOIHBIX HMCTOYHUKOB YTIEBOJOPOAOB (YIJIis, MPUPOAHOTO ra3a, HETH) B
31 OBITY, CEIbCKOM XO3SICTBE,
Ha IPOU3BOJCTBE U IOHUMAHUE 3HAYEHUS XUPOB, OEJKOB, YIJIEBOJOB IJIf
OpraHu3Ma 4eJOBEKa; YMEHHE M[POrHO3UPOBATH BIMSHUE BELIECTB U
XUMHYECKHUX IPOLECCOB Ha OPraHU3M YEJIOBEKA U OKPY’KAIOLIYI0 MPUPOIHYIO
cpeny
39 YMEHUE HHTETPUPOBATh XMMHUUYECKHE 3HAHMS CO 3HAHUSAMU JIPYTUX YUEOHBIX
IPEAMETOB
HAJIMYUE OTbITa PabOTHI C Pa3IMYHBIMH UCTOYHHKAMHU WH(OOPMAIIUU M0 XUMHUU
3.3 (Hay4Has W HAay4HO-TIONYyJIApHAs JIUTEpaTypa, CJIOBAapH, CIPABOYHUKH,
UHTEPHET-PECYPCHI)
yMeHHE 00BEKTUBHO OIEHUBATh MH(OPMAIIMIO O BEIIECTBAX, UX MPEBPANICHUIX
3.4 U TPaKTUYECKOM IIPUMEHEHWHU W YMEHUE HCIOJIb30BaTh €€ /i peuIeHUus
y4e0HO-103HAaBATEIbHbBIX 3a/1a4
Bnagenue ocHOBaMU MOHATUMHOIO anmnapara U CUMBOJIMYECKOTO S3bIKA XUMHUU
4 JUISL cOCTaBlieHUusT (pOopMyJ1 HEOPTraHWYECKUX BEUIECTB, YPABHEHHN XWMHUUYECKHX
peakiyii; ocHoBamu xuMudeckoi HomeHknaTypsl (IUPAC u TpuBHagbHON)
YMeHne oOBICHATH CBS3h MOJOKEHUs dieMeHTa B [lepuogudeckoit cucreme ¢
5 YUCJIIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHUYECKHX DJIEMEHTOB
(coctaB u 3apsn sijpa, 00IIee YUCI0 MIEKTPOHOB), pacCIpeIeICHUEM JIEKTPOHOB
110 YHEPreTUYECKUM YPOBHSIM aTOMOB MEPBIX TPEX NEPUOJOB, KIS U KaJbLUs
IIpencraBienne O TEPUOAUYECKOM 3aBUCHUMOCTH CBOMCTB  XMUMHUYECKHX
6 AJIEMEHTOB (paAuyC aTroMa, 3JIEKTPOOTPULIATENLHOCTh), MPOCTBIX M CIOMKHBIX
BEIIECTB OT IOJIOKEHUs 3i1eMeHTOB B [lepuoamdeckoil cucreme (B MalbIxX
NepuoAax M rIaBHBIX MOATPYINAxX) U DJIEKTPOHHOTO CTPOCHHSI aToMa
7 YMeHue kiaaccuuImpoBaTth:
7.1 XUMHYECKHUE SJIEMEHTHI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHE PEAKIIHI
8 YMeHne onpenensrs:
8.1 BAJICHTHOCTh M CTENEHb OKUCJICHUS] XUMHUYECKUX JIEMEHTOB, 3apsiJl HOHA
8.2 BUJI XUMUYECKOH CBS3U M TUI KPUCTALIINYECKON CTPYKTYPhI B COETUHEHUSX
8.3 XapakTep cpeibl B BOJAHBIX pacTBOpax BEHIECTB (KHCIOT, OCHOBAHUN)
8.4 OKHCIIUTEIh U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBath HU3NUecKre U XMMUYECKHUE CBOMCTBRA:
9.1 MPOCTHIX BEMIECTB (KUCIOPOJ, 030H, BOJOPOJ, rpaduT, aiMa3, KpeMHHH, a30T,




Kon IIpoBepsiemble TpeOOBaHMS K NMPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
MPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOI'O 00111€r0
TpeOOBaHMS o0pa3zoBanusi Ha ocHoBe PI'OC
docdop, cepa, XJIOp, HATPUIA, KaJIHii, MArHUH, KAJIIIUH, ATIOMUHUN, )KEIIE30)
CIIOXKHBIX BEILIECTB, B TOM YHCIE HMX BOJIHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPO, OKCHABI U TUAPOKCUbI MeTaiioB [-IIA rpymm,
9.2 amomunmsi, meau (II), nmaka, xemne3a (II u III), okcunbr yraepoxa (II u 1V),
kpemuus (IV), azora u ¢pochopa (Il u V), ceper (IV u VI), cepuucras, cepHas,
a30THCTasl, a30THas, pochopHas, yrojapHasi, KpeMHHEBAsI KUCJIOTA U UX COJIN)
MIPOrHO3UPOBATh U XapaKTEPHU30BaTh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT HMX
9.3 cocTaBa M CTPOCHUS, MPUMEHEHUE BEIIECTB B 3aBUCHMOCTH OT HMX CBOWCTB,
BO3MOXKHOCTh MPOTEKAHHI XUMUYECKUX MPEBPALICHHI B PA3IMYHBIX YCIOBUSIX
10 YMeHue COCTaBISATh MOJICKYJSIPHBIC M HOHHBIC YpPaBHEHUS PEaKIUid, B TOM
qHCIe!
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITNI
103 WUTIOCTPUPYIOIINX XUMHYECKHE CBOWCTBA HW3YYEHHBIX KJIaccoB (TpyII)
HEOPTaHMYECKUX BEIICCTB
10.4 MOJITBEPKJIAIOIINX FEHETUYECKYIO B3aMOCBSI3b MY HUMU
11 YMeHne BEIYHCIATH (IPOBOIUTH PACUYETHI):
111 OTHOCHTEJIbHYIO MOJIEKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIO
XUMHYECKOT0 JIEMEHTA B COSIMHEHHUH
11.2 MAaCCOBYIO JIOJIKO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM ra3oB
114 M0 YpaBHEHHUSM XHMHUYECKUX pEaKIHid M HAaXOJUTh KOJUYECTBO BEIIECTBA,
00BEM M MacCy pEeareHTOB WJIH MTPOYKTOB PEAKITUU
12 Brnagenue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMH HAy4YHOTO TO3HaHUs (HAOMIOJEHHe, W3MEpEeHHe,
121 OKCIIEPUMEHT, MOJEIUPOBAHUE) TMPU MU3YYCHUH BEUIECTB M XHUMHUYECKHX
SIBJICHUH; YMEHHE CHOPMYIIMPOBATH MPOOJIEMY U MPEIOKHUTh TyTH €€ PEIICHHS
122 Oe3omacHOi pabOTHl ¢ XMMHYECKUMHU BEIIECTBAMH, XHMHUYECKOW TOCYI0N u
J1a00paTOpPHBIM 000PYIOBAaHUEM
npaBujaMu 0e30macHOro OOpalieHHss C BEIIECTBAMH, HCIOIb3YEMbIMU B
MOBCEIHEBHOM JKU3HU, MPaBUIAMU TOBEJICHUS B LIETSAX COEPEKEHUS 3I0POBbS U
12.3 OKpYXaroIie NMpupogHON cpeibl; MOHUMaHue Bpeaa (OMacHOCTH) BO3AEUCTBUS
Ha JKUBBIE OPTaHU3MBl OMPEJEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIIECHUS U
IIPEIOTBPAIICHIS HX BPETHOTO BO3JICHCTBHS
13 Hannure mpakTH4eckux HaBBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIEAYIOMINX
XUMHUYECKHX YKCIIEPUMEHTOB:
W3yYCHHEC W ONHWCAaHWe (PU3NICCKUX CBOWCTB BEIIECTB, O3HAKOMIICHUE
131 C UBNYECKUMU M XUMHUYECKUMHU SBJICHHUSIMH, OTBITHL, WLIIOCTPUPYIOIINE
MPU3HAKY NPOTEKAHUS XUMUICCKUX PEAKITUI
13.2 U3ydeHne coco00B pa3eseHus cMecen
13.3 NOJYYeHHE KHCIOpPOAa W W3YYCHHE €ro CBOWCTB; TIOJIyYE€HHE BOJOPOJA




Kox
NpoBepPsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/bTaTaM 0a30BOr0 YPOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0
o0pa3zoBanusi Ha ocHoBe PI'OC

" U3y4YCHUC CTO0 CBOfICTB; MOJIYUCHHUC YIJICKHUCIOIO rasa MW HU3Y4YCHHC Cro
CBOﬁCTB; IMOJIYUCHHUEC aMMHaKa U NU3YYCHUE €TI0 CBOICTB

134

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIIECTBA

13.5

PUMEHEHUE WHIUKATOpOB (JIakMyca, MeTHIOpaHxka u (eHondranenHa) s
OTIpeIeJICHNs XapaKTepa CPebl B pACTBOPAX KUCIOT U IIEI0YEH

13.6

UCCJIEIOBAHUE W OIMCAHUE CBOWCTB HEOPTaHWYECKHX BEIIECTB PAa3IMYHBIX
KJIACCOB; U3yUEHUE B3aUMOJAECHCTBUSI KUCIIOT C METAJUIAMH, OKCUJAMH METAJLIOB,
pacTBOPUMBIMA ¥ HEPAaCTBOPUMBIMU  OCHOBAaHUSIMHU, COJISIMH; MOJYYCHHE
HEPaCTBOPUMBIX OCHOBAHUIA; BEITECHEHNE OJJHOTO METaJlla IPYTUM U3 pacTBOpa
COJIW; MCCJIEJOBaHUE aM()OTEPHBIX CBOMCTB T’HAPOKCUIOB ATIOMUHUS M IIMHKA

13.7

pelieHue OIKCIePUMEHTANBHBIX 3amad 1o TemaMm: «OCHOBHBIE KJIACChI
HEOPTraHUYECKHX COECIUHCHUI; «DIEKTPOIUTHIECKAS JMCCOLIMAITUSY;
«Baxaenme HeMETAJUIBI W WX COEOUHCHUSI», «BakHeHme MeTauibl MU UX
COCTUHCHHUS

13.8

XUMHYECKHE OKCIEPUMEHTHI, WLIOCTPUPYIOIIUE TPU3HAKKA  MPOTEKAHUS
peakuuMii MOHHOTO OOMCHA;, KAaueCTBCHHBIC PEaKIMH Ha TMPUCYTCTBYIOIIUE B
BOJHBIX pAcTBOpax HOHBL: XJOpPHA-, OpoMmHa-, HOOUA-, cyibdar-, ¢ocdar-,
KapOOHaT-, CHJIMKAT-aHUOHBI, THIPOKCH]I-UOHBI, KaTHOHBI aMMOHHS, MarHws,
KaJIBIIMS, AIFOMUHUS, Jkene3a (2+) u xkenesa (3+), meau (2+), mMHKa

14

VYmMmenue:

141

MNPpEACTaBJIAThL PE3YJbTAThI JIKCIICPUMCHTA B (I)OpMC BBIBOJOB, J0Ka3aTCJIbCTB,
Fpa(bI/IKOB n Ta6J'II/IH W BBIABJISITH OMIIMPUYCCKHUE 3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBAaThL CBA3W MCXKAY PCAJIbHO Ha6J'IIOHa€MBIMI/I XUMHUYCCKUMHU
SABJICHUSAMHU U IIpoHCCCaMiU, IPOUCXOJAINIUMHA B MAKpPO- U MUKPOMUPE, OOBSCHATH
IMPUINHBI MHOFOO6pa3I/I$I BCIICCTB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM

IroCYJAJAPCTBEHHOM 3K3AMEHE 110 XUMWUHN

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 IlepBoHayaJIbHbIE XUMUYECKUE TTOHSATHUS
1.1 Umncteie BemecTBa u cMecH. CiocoOBI pasziesieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 31eMeHThl. CUMBOJIBI XUMUYECKUX 3JIeMeHTOB. [IpocThie
U CJIOKHBIE BEIIECTBA.
1.3 Xumuyeckasi popmyiia. BaJeHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. CTENeHb OKUCIICHHS
14 3aKOH IOCTOSIHCTBAa cocTaBa BemlecTB. OTHocuTenbHas aroMHas macca. OTHocHUTEIbHas
MoOJIEKYJIsIpHas Macca. MaccoBasi 10J1sl XMMUYECKOT0 JIEMEHTa B COSTMHEHUN
15 KomuuectBo BemiecTtBa. Monb. MousipHas macca. Momsipabiii 00bEM razoB. BzammocBs3b
KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €AMHUIL BEIIECTBA
16 Ousnyeckue U XUMHUYECKUE SIBICHUA. XHUMHUECKas peakiuss u e€ MNpU3HaKh. 3aKOH
COXPAHEHHUsI MacChl BEUIECTB. XUMUYECKUE YPAaBHEHUS
5 [lepuognueckuit 3akoH u  [lepumomuyeckass cuctemMa  XMMHYECKHX  JJIEMEHTOB
JL.. MenneneeBa. CTpoeHrne aTOMOB
Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuueckux snemeHtoB [I.M. Menne-
2.1 neeBa. [lepuonpl u rpymnmbl. OU3HUEcKUd CMBICT MOPSIKOBOTO HOMEpa, HOMEPOB MEpHOa
U TPYMIIbI DJIEMEHTA
Crtpoenue aromoB. CoctaB aToMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHHE AIIEKTPOHHBIX
2.2 o0osiouek aroMoB mepBbIXx 20 XUMHUECKMX 3JeMeHTOB Ilepuoanueckoil cucTeMbl
J.1. Menneneea
3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB XMMHMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHOJOB,
23 KaJusl, KaJblus (paguyca aTOMOB, 3JIEKTPOOTPHULATEILHOCTH, METAJUIMYECKUX U HEMeTall-
JIMYECKUX CBOMCTB) U UX COEIMHEHUIN B COOTBETCTBHHU C MOJIO)KEHHUEM 3J1eMEeHTOB B Ilepuo-
JUYECKON CUCTEME U CTPOEHUEM UX aTOMOB
3 CTpoeHue BelecTna
31 Xumunyeckasi cBsi3b. KoBasieHTHast (moyispHass M HEMOJIApHAs) CBA3b. OJIEKTPOOTpHULIA-
TEJIbHOCTh XMMHUUECKUX 31€MEHTOB. MloHHas cBsA3b. MeTamnyeckas cBs3b
39 TI/IHVI)I KPUCTAIMYECKUX PEIIETOK (aTOMIjaSI, HoHHAs, MeTaHHI/I‘leCKaiI), 3aBUCUMOCTh
CBOMCTB BELIECTBA OT THIA KPUCTAININYECKON PEIIETKN U BUAA XUMUUECKOH CBSI3H
4 BakHelimue npeacTaBUTENM HEOPraHWYECKUX BelecTB. HemeTamnsl MU MX COEIUHEHMS.
MeTaJiibl ¥ X COETUHEHUS
Knaccuukanuss M HOMEHKIATypa HEOPraHWYECKUX COEIMHEHHUIl: OKCHIOB (coseobpa-
41 3yIOIIME: OCHOBHBIE, KHCJIOTHBIE, aM(OTEepHbIE) M HecoyeoOpasyloulue; OCHOBaHHM
(mémoun WM HEpPaCTBOPUMBIE  OCHOBaHHUS); KHUCIOT  (KUCIOpOJCOJEpXalue |
OECKHICIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEeTHUX U KHCIIBIX)
492 du3nyeckue U XMMHUYECKHE CBOMCTBA IMPOCTBHIX BEIIECTB-HEMETAJIOB: BOAOPOAA, XJOpa,
KHCIIOpOJIa, Cephl, a30Ta, pocdopa, yriepoa, KpeMHHUs
Du3nyecKue U XUMHUUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-METAJUIOB: JIMTHS, HATpus, Ka-
4.3 JUS, MaTHUSL M KaJbLiMs, aJIOMMHMS, Kelle3a. ODJIeKTPOXMUMHUECKUH psii HamnpsKeHUi

MCETAJIJIOB




Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
44 @u3nyeckue M XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COEIMHEHUN HEMETAJUIOB: XJIOPO-
BOJIOPOJ1a, CEPOBOIOPOJIA, AMMHUAKA
dusnyeckne ¥ XUMHYECKHME CBOiicTBa OKcuaoB HemeramioB: cepel  (IV, VI),
4.5 azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), xpemuusa(IV). IlomydeHue oxcumon
HEMETAJIJIOB
46 Xumuueckue cBoiictBa okcuaoB: MmeTawioB IA—IIA rpynn, nuaka, wmegu(Il) n
xenesza(ll, 111). [ToxydeHrne okCHIOB METAJLIOB
47 XUMHUYECKHE CBOMCTBA OCHOBaHMM 1 aM(OTEPHBIX TUAPOKCUIOB (HA IPUMEPE TUIPOKCH OB
' JIFOMUHUS, XkKelle3a, MHKa). [TonyueHne ocHoBaHUH U aM(OTEPHBIX I'MIPOKCHI0B
OOmre XMMHUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOAOPOAHOM, CEpPOBOJOPOJHON, CEPHHUCTOH,
4.8 CEpHOM, a30THOHU, (hochopHOM, KPEeMHHEBOH, yroibHOW. OcoOble XUMHUYECKHE CBOMCTBA
KOHILICHTPUPOBAHHOM CEPHOM M a30THOM KUCIIOT. 1losrydeHne Kuciaor
4.9 OO0ue xXMMHUYecKre CBOMCTBa cpeiHux coseil. [lonyuenue conei
410 [Tonmyuyenne, coOupaHue, pacro3HaBaHHE BOJOPOZA, KHCIOPOJa, aMMHAKa, YTJIEKHCIOTO
rasa B jabopaTopuu
411 [TonyueHnne ammuaka, CEpHOM M A30THOM KHUCIOT B MPOMBINUIEHHOCTH. OO1Iue crnocoobl
II0JIY4YEHUS] METAJIJIOB
4.12 | I'enetnyeckas CBsI3b MEX]Y KJIACCAMU HEOPraHUYECKHX COEIUHEHUIH
S XHAMHWYECKUE PEAKLIUU
Knaccupukanysa XuMUYEeCKHX peakUui MO pa3Jd4yHbIM IpPHU3HAKaM: [0 YUCIY U COCTaBY
5.1 YUYacTBYIOIIMX B PEAKIMM BEILECTB, MO TEIIOBOMY 3(PQeKTy, 10 W3MEHEHHMIO CTereHel
OKHCJIEHUS] XMMHUYECKUX JIEMEHTOB
59 TennoBoit 3¢pdexkr Xxumuueckod peaknuu, TEPMOXUMHUYECKHE YpaBHEHUsS. DK30- U HJO-
TEPMHUUECKHE peaku. TepMOXMMHUYECKHUE YPAaBHEHUS
OKHCIUTENTBHOBOCCTAHOBUTENBHbBIE peakunu. OKHUCIuTeNn U BoccTaHoBUTENH. IIponeccel
5.3 OKHUCJICHHS U BOCCTaHOBJIEHUS. DJEKTPOHHBIM OalaHC OKHUCIUTEIbHOBOCCTAHOBUTEIBHOM
peakuuu
54 Teopus anexTponuTrueckoi aucconuanuy. KatnoHsl, aHMOHBI. DJIEKTPOJIUTEI U HEAJIEKTPO-
suThl. CUIbHBIE U cJIa0ble 3JIeKTPOJIUThl. CTENeHb IMCCOLMALINN
55 PeaKI{I/II/I HMOHHOTO OOMeHa. Y CcloBHs NpOTeKaHNs peakuuii HOHHOTo 0OMEHa, TOJIHbIE U CO-
Kpall€HHbIE HOHHbIE YPAaBHEHUS peaKuil
6 XUMUs U OKpYy>Karolas cpeja
BemectBa u Marepuansl B NMOBCEIHEBHOM XHM3HU 4YellOBEKa. be3onacHoe MCIoiIb30BaHHUE
6.1 BEUIECTB M XHMHUYECKUX peakuuid B sabopatopuu u ObiTy. [lepBas momomp mnpu
XMMHUYECKHUX 0KOTax U OTPABIEHUSIX
XUMHYecKoe 3arps3HeHHE OKpy:Karollel cpeibl (KHUCIOTHBIE TOKIH, 3arpsS3HEHHE MOYBHI,
6.2 BO3JyXa U BOJOEMOB), cmocoObl ero mpenorspaiieHus [IpenenbHas nomycTuMasi KOH-
uentpauus Beuiects (I1J1K). Pons xuMuu B pelieHHH 5KOJIOTHYECKUX MpodieM. YcusieHue
NapHUKOBOTO 3 deKTa, pa3pyleHre 030HOBOTO CIIOs
[Ipumenenue cepsl, a3ota, pocdopa, yrieposia, KpeMHUS U UX COETUHEHUI B OBITY, MEIH-
6.3 IIUHE, TPOMBIIIIEHHOCTH U CEIbCKOM X03saicTBe. [IprMeHeHe MeTaljIoB U CIUIaBOB (CTalb,
' Yyr'yH, JIOPATIOMHHHMM, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH MX coequHeHuil. [lonstue
0 KOPPO3HH METAJIOB, OCHOBHBIE CITOCOOBI 3aIIUTH X OT KOPPO3UHU
6.4 [TpupoHble MCTOYHHUKH YIJIEBOJOPOJOB (YroJib, MPHUPOJHBINA ra3, HEPTh), MPOAYKTHl HX




Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
nepepaboTku (0€H3MH), MX POJIb B OBITY M MPOMBIIIICHHOCTH
[lepBoHayanbHbIe MOHATUS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COCIUWHEHUSX yriepoia

65 (MeTaH, 5TaH, STUJIEH, AllETWJICH, 3TAHOJ, TJIUIEPHH, YKCycHas kuciorta). [lonstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: >KUpaX, OeNKax, YIrJeBOJAAaX — U UX POJU B KU3HU
4eJI0BEKa

7 Pacuérer:

7.1 110 hopMysIaM XUMHYECKUX COSTUHEHUN

7.2 MaccChl (MaccoBOM) J10JIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XMMHYECKUM YPaBHCHHSIM




