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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO O0IIEro 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npenacraBieHHbBIX B @I'OC OO0, a takxke Ha OCHOBE (eaepabHON
pabouell mporpaMMbl BOCIIUTaHMS U C Y4ETOM KOHLENIMM NPENOAABaHUS y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTeNnbHBIX opranuzanusx Poccuiickoit deneparmu.

[Iporpamma mo XuMuu Ja€T MpPEACTAaBICHHE O IENsAX, OOImIel crpareruu OOy4YeHHS,
BOCIIUTaHUsI U pPa3BUTHA OOYyYarOIUXCS CpPEACTBaMHU YYEOHOIro IpeaMeTa, YCTAHABIMBAET
00s13aTesIbHOE MPEAMETHOE COJEepKaHKe, NMPEelyCMaTpPUBAET paclpelieieHue ero mo kjaccaM U
CTPYKTYpUPOBAHHE I10 pa3esiaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONIPEAETSAET KOIMUECTBEHHBIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEp)KaHUS, PEKOMEHAYEMYIO IIOCJIEI0BATEIbLHOCTD
U3y4EHHs] XUMHUM C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JJOTUKU y4eOHOTrOo
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroIuxcsl, ONpeaesissieT BO3MOKHOCTH MIpeaMeTa JUls
peanu3anuy TpeOOBaHUH K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011eTr0 00pa3oBaHus, a Tak)Ke TPeOOBaHMI K pe3yabTaTaM 00yYeHHSI XUMHH
Ha YpOBHE LeNeld H3ydeHus IMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HAaBaTEJIbHOU
JEATETLHOCTH 00YUYaIOIIETOCs TI0 OCBOSHUIO YIEOHOTO COJIEP KaHMS.

3HaHUE XUMUH CIYKHUT OCHOBOU JUIs JOPMUPOBAHUS MUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IpEeCTaBICHUN O MAaTepUAILHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUpPYEMbIE XUMHUEH
IPEICTaBICHUS O B3aMMOINPEBPALLICHUAX YHEPTUU U 00 SBOJIIOLIMYU BELIECTB B MPUPOJE, O MYTIX
pemeHust TI00anbHBIX MpoOJEeM YCTOHYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYecKOi 6e301acHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

H3yueHue xumuu:

CHOCOOCTBYET peanu3ali BO3MOXHOCTEM M caMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U HYyHKIIMOHATIBHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4ueOHOH  NeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HH, TaKk U B
IpoeCCHOHATIBHOM 1EeATENbHOCTH;

3HAaKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJI]1a Ha €JMHCTBO NMPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAlloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00Y4arOIUXCs;

CHocoOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO-HayYHBIM
3HAaHUSM, K TPHPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHUE
00yJaromuxcs.

JlanHbIe HampaBieHUS B OOyUYEHUM XMMHH OOCCIICUMBAIOTCS CHEIU(DHUKON COAepKaHUS
y4eOHOro mpeaMeTa, KOTOPbIM SBIISETCS NEeJarorn4eckd aJalTHPOBAaHHBIM OTpak€HHEM
0a30B0il HayKH XMMHHU Ha OTPeACTIEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILEro 00Opa3oBaHHs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIMUMUCS CUCTEMBI NIEPBOHAYAIBHBIX NOHATHI XMMHH, OCHOB HEOPraHUYECKONW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX IIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa conepkaHus MMPOrpaMMbl 0 XUMHUH C(HOpPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé msydeHuro. CoaepkaHUE CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI IMOHATHH O XUMHUYECKOW peaknuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OPraHM30BaHbI 110 IPHHLHUILY IIOCJIEJOBATEIbHOIO pPa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKHUX MIPEICTABICHUN Pa3HOTO YPOBHS:
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— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3axkona /[. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIINH BEILIECTB B pAaCTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAOTCA HA OCHOBE SMIMPHUYECKH IOJTYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATENIBHO OT OJHOTO YPOBHS K JApYromy,
BBINOJIHASL (DYHKIMU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWMCTB, CTPOEHHUS U BO3MOXKHOCTEH
MIPaKTUYECKOr0 MPUMEHEHHS U MOJYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAaHUIO U METO/IaM N03HaHuA B Hayke. M3yueHue xumMun
OPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW M3 paHee M3YyYEHHBIX YUeOHBIX MPEAMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uKa. 7 Kiaccy.

[Tpu n3ydeHnn XUMHUH IPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOI HayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON JIEATENFHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KYJIbTYpbl. 3a/ladya y4eOHOro MpeAMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HaHUM — BaKHEHIINUX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
MPHUOOIIEHNN K HAyYHBIM METO/IaM MO3HAHUS MIPH U3yYCHUH BEIIECTB U XUMHUUYECKUX PEaKIIHii, B
GbopMUPOBAaHUM U PA3BUTHUH I[MO3HABATEJIbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM AeATeIbHOCTH, OCBOCHUHU MPABHII 0€30MacHOro
oOpalIeHus C BeIECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipu u3ydeHMH XUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpeny Takue IeH, Kak:

— (popmHpoBaHUE MHTEIIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHUHATHIO PELICHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OOyJalomuxcs K
CaMOCTOSITEJIbBHOW  ITO3HABATEJIIBHOW  JEATEIbHOCTH, HAy4YHbIM  METOJaM  IIO3HAaHWI,
(GhOpMUPYIOIUM MOTHBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHue YCIOBH, CIIOCOOCTBYIOIIMX IPHOOPETCHUIO OOYYarOIIMMUCS OIbITa
pa3HooOpa3HON AESITeNbHOCTH, MO3HAHUS U CaMOIO3HAHMSI, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIETEHIIHH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE I Pa3IMUHbIX BUJOB JESTEIbHOCTH;

— ¢opmupoBanue o0mel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YHuClie YMEHUI OOBSCHSATh U OICHUBATH SIBJICHHUS OKPYXKAIOIIEro MHpa, UCIOJIb3Ysl 3HAHUSA U
OMbIT, TOJYYEHHbIE IpPU HU3YUYEHUU XHUMUU, NPUMEHATh HUX IMpPH pEHIeHUH MpodiieM B
MMOBCETHEBHOM KU3HU U TPYAOBOM AEATEIbHOCTH;

— (popmupoBanue y 00y4aromuxcs TYMaHUCTHUECKUX OTHOIICHUN, MOHUMAHUS LIEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJOTUYECKH IIeIECOO0Pa3HOro MOBEICHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpenpbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHS OOILEYETOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npod ISl ¥ HAMPABJICHHOCTH JAJIbHEHUIIIET0 00yYeHHUS.

OO1ee yuCiIo YacoB, OTBEACHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILETro
00pa30BaHus, COCTABISAET KOJIMYECTBO YACOB COTJIACHO YUEeOHOMY IJIaHy Ha TEKYLIUH y4eOHBIN
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roj, HO He MeHee 136 vacoB: B 8 kiacce — 68 "acoB (2 yaca B Hezien), B 9 kiracce — 68 yacos (2
yaca B HEJICINIO).
COILEPKAHUE OBYYEHUSA

8 KIIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XUMHUM B KH3HU 4YejOBEeKa. XHMMHUS B CHUCTeME HayK. Tena u
BemecTBa. Dusnueckue CBONCTBAa BelIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
METO/1aX MO3HaHM B XUMHH. UHCThIC BemecTBa U cMecu. CTIocOOBI pa3iesieHUs CMECeH.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XHMHYECKHX 3JIEMEHTOB.
[IpocTbie u cnoxHbIe BeuecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCHUTENbHAA aTOMHAst Macca. OTHOCUTENbHAST MOJIEKYJISIpHAs
Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KonunuectBo BemectBa. Moabs. MonsipHas macca. B3auMocBsI3p KONIMUYECTBA, MAcChl U
YHClia CTPYKTYPHBIX €AMHHUII BemecTBa. Pacué€Tel mo Gpopmynam XuMHUYECKIX COSTUHEHUH.

@uU3MYeCKue W XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuuss M €€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIleCTB. XuMuueckue ypaBHeHus. Kinaccuduxanus XuMuyecKkux peakuuit
(coenMHEHUS, PA3IOKECHHS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumenmn:

3HAKOMCTBO C XHMMHYECKOM MOCYyI0i, mpaBmiiaMu paboThl B jJaboparopuu U mpuéMamu
oOpareHusi ¢ J1abopaToOpHbIM O0OpPYJIOBAaHHEM, M3YYCHHE M ONMUCAaHUE (PU3NYECKUX CBOMNCTB
00pa3110B HEOPTaHUYECKUX BEIECTB, HAOMIOACHNE (PU3NUECKUX (TUIABJICHUE BOCKA, TASTHHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE M KOHACHCAIUs BOJAbI) U XUMUYECKUX (TOPEHUE CBEYH,
MIPOKATMBAaHNWE METHOUM MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOM) sIBJICHUH, HAOI0IeHE
U ONHCAaHHWE TPU3HAKOB TMPOTEKaHMUS XHUMHUYECKUX peakuuidl (pas3jokeHHe caxapa,
B3aUMO/ICIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuna menu (II) mpu
HarpeBaHWM, B3aMMOJCicTBHE jxene3a ¢ pactBopoMm comu Mmeaw (II), m3yueHuwe crmocoOoB
paszeNneHus CcMeceil: C TOMOINbI0O MarHuTa, (UIBTpPOBaHUE, BBIAPUBAHHUE, JUCTHIUISALIMS,
xpomaTtorpadusi, TNpoBeIEHHWE OUYUCTKH I[MOBApPEHHON COJM, HAONIOJACHUE U ONHCAHHE
pe3yJabTAaTOB MPOBEJICHUS ONBITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMS] MacChl, CO3JaHHUE
MoJIeIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3aeMEHT M IPOCTOE BEIIECTBO.
Haxoxnaenne kucinopona B npupoze, Gu3nuecKue 1 XUMUIECKHE CBOMCTBA (PEaKIIMU TOPEHUS).
Oxcunpl. Ilpumenenue xucnopoga. CrmocoObl TONydeHHUs KUCIOpoJda B Jaboparopud U
IpoMBIIUIeHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — alIoTpoIiHas MOAM(PUKAIUS
KHCIIOPOJA.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakuuu, TEPMOXUMHUYECKHE YpaBHEHHUS, 3K30- U
SHAOTEPMUYECKHE peakuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CJIOSI.

Bonmopon — »sneMeHT M mpocroe BeniecTBO. HaxokaeHue Bogopoga B NPUPOJE,
duznyecKre 1 XUMUYIECKIE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI oNyueHus. KucioTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoMcTBa BOAbL. Bona kak pactBoputenb. PactBopbl. HackimieHHeie u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpUMOCTh BelleCTB B BOJe. MaccoBasi A0 BELIECTBAa B
pactBope. XuMHUecKue cBoicTBa BoAbl. OcHOBaHMs. Poilb pacTBOpPOB B NMPHUPOAE U B SKU3HHU
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yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus nHeopranmueckux coeauHeHuit. Oxcuapl. Kiaccudpukanust OKCHIOB:
coJieoOpasyrorire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIC) U HeconeoOpa3yromue. Homenkiarypa
OoKcHA0B. DU3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.

OcnoBanus. Kiaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHMAL.
Homenknarypa ocHoBanuii. Pusnyeckue M XMMHUYECKHE CBOWCTBAa OCHOBaHUU. llomydeHue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECCKUE
cBoiicTBa kucaoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lomyuenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomyuenue
COJIEH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenmn:

Ka4eCTBEHHOE OIPEICIICHUE COACPIKaHUs KUCIOpOa B BO3JyXe, MOTydYeHHE, COOMpaHue,
pacro3HaBaHMEe M HM3YyY€HHE CBOMCTB KHUCIOpOJa, HAOIOJIEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpallleHUs TOpeHus (moxapa), O3HAaKOMIIEHUE C
o0pa3llaMu OKCHJIOB M OIKMCAHWE HMX CBOWCTB, MOJy4Ye€HUE, COOMpaHHE, paclO3HaBaHUE H
W3YYCeHHE CBOWMCTB BOAOpoaa (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXXHO HCTIOJIb30BAaHUE BUIEOMATEPHAIIOB), HAOIIOCHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momnb, uccaenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHICTBHE BOJBI C METaIaMH (HAaTpUEM M KaJlblueM) (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMaTEPHAJIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IeHuE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEIOYel, U3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTHI, KHCIOT C METAJUIAMH,
peakuui HEUTpanu3aluu, IO0JIYy4EeHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COETUHEHUI.

Ilepuoauuecknii 3axoH u Ilepuoanueckass cucrema xumudeckux sjiementos JI. M.
MenpneseeBa. CTpoenne aToMOB. XUMHYECKas CBsA3b. OKNCIMTE]IbHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[lepBble TOMBITKH KJIACCUPUKALMUN XUMHUYECKUX »dyieMeHToB. [loHsATHe O rpynmax
CXOJHBIX 3JIEMEHTOB (IIE€JOYHBIE U HIETOYHO3EMENbHBIE METAIUIBI, TaJIOTEHbI, MHEPTHBIE I'a3bl).
DJeMEeHTHI, KOTOphIe 00pa3yloT aM(OTEepHBIE OKCUIBI H THAPOKCUIBI.

Ilepuonnueckuii 3akoH. Ilepmogmyeckas cucrema XuMUYeckux »diemeHtoB [[. .
MenneneeBa. KoporkomepuoaHas W MHHONEpUOAHAs ¢opmbl [lepuoanueckoid CHCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. OmekTponsl. CTpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproanyeckoit CUCTEMBI
. M. MenneneeBa. XapakTepUCTHKa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUs paguyca aTOMOB XUMHYECKUX JJIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIIaM U IEPUOJAM.



3nauenue Ileprnonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. JI. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (nonsipHast u HETOJISIpHAs ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. FlOHHAs CBA3b.

Crenenp  okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpomecchr
OKHCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenn:

U3y4eHHEe O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJECHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpamMu KHUCIOT M IIEJI0YEH, MPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COCTUHEHUS ).

Mesicnpeomemmuuie cea3u

Peanuzanus MexnpenMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYILECTBIIAETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATHUH, TaKk U TOHATHI,
SBJISIFOLIUXCSI CACTEMHBIMH JIJIs1 OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.

OO0mue ecTecTBeHHO-HAyYHBbIC MOHSITHS: HAYYHBIH (DaKT, THIIOTE3a, TEOpHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIIEPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIMbI,
PaAMOAaKTUBHOCTh, MOJIEKYINIA, JJCKTPHUECKUN 3apsiji, BEIIECTBO, TENO, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMH4YeCKasi peaKkIus

Ilepuonnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. CrTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kaaus, KIbLUS W HX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprnondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJBl XMMHUYECKOW CBA3M. THUIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPHUCTAUIMYECKOM PEMIETKM M BUJA XUMHUYECKOU
CBS3U.

Knaccudpukanuss ©1 HOMEHKJIATypa HEOPTaHWMYECKHX BEHIECTB. XHUMHUYECKHUE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSA3b HEOPraHNYECKHUX BELIECTB.

Knaccudukanus XuMU4YeCKHX peakluui Mo pa3InYHbIM MPHU3HAKaM (IO YHUCIY U COCTaBYy
YUaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTETeHEeH
OKHUCJICHUSI XMMUYECKUX DJIEMEHTOB, 1O OOpAaTUMOCTH, MO YYaCTHIO KaTaiu3aropa). DK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTHe O CKOPOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHUMBIX WU HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOTeHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
karanuze. [loHsiTHE O XUMHUYECKOM paBHOBecHMH. DaKTOPhl, BIMSIOUIME HA CKOPOCTh
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSL.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakunu. CocTaBieHHWE YPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIh30BAaHMUEM METO/Ia HIEKTPOHHOIO OallaHca.

Teopust PAEKTPOTUTAYECKON AUCCONMUALIMKU. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M [AMCCOIMAllMM BELIECTB C pPa3IUYHbBIMU BHUAAMU XHUMHUYECKOH CBS3U.
Crenens auccornuanyu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakuuu noHHoro oOMeHa. YCIOBUS NMPOTEKaHHUs peakiuii HOHHOTro OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
NpEeJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakIUu Ha HOHBL
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenmn:

O03HAKOMJICHHE C MOJENSMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
HCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XHMMHYECKOM peakuuu OT BO3JIECUCTBHUS PpPa3IMUHBIX
(aKTOpOB, MCCIEIOBAaHHE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLECCAa TUCCOIMALINN
KHUCJIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIONb30BaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX NPHU3HAKH MPOTEKAHUs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHUeE
ocajka, BbIFCNIEHWE Tra3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peakluu Pa3jIoKEHUS, COCTUHEHHUS),
pacrno3HaBaHMEe HEOPraHMYECKHX BEIIECTB C TMOMOIIbI0 Ka4eCTBEHHBIX pEakUWi Ha HOHBI,
pelIeHre YKCIIepUMEHTaIbHBIX 3aa4.

HemeTtanibl 1 MX coeIUHEHUS

OO0masi xapakTepucTUKa TraloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
crenienn okucieHus. CTpoeHne M (puU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOKMCTBA Ha MpHUMeEpe XJjopa (B3aUMOACHCTBHE C MeETaJJlaMH, HEMETaJIaMH,
mienouamu).  XuopoBopopon. ConsiHas KMCIOTa, XMMHUYECKHE CBOWCTBA, IOJIYYEHUE,
npuMeHeHue. [lefcTBre X1o0pa U XJIOpOBOJOPOa HAa OpraHu3M 4elloBeKa. BaxxHenmue XJIopuasl
U UX HaXO0XJICHHE B IPUPO/IE.

OO6mas xapaktepucTuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTeneHu OKucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHCTIOPOJIa M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMYA KUCIOPOJA U Cepbl. XUMUYECKUE CBONCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYEeCKue CBOMCTBAa. OKCHUIBI CEphl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKcUIOB. CepHasi KHCIOTa, (PU3NYECKHUE M XMMHUYECKHE CBOWCTBA
(oOme Kak TMpenCcTaBUTENs Kiacca KUCIOT M crneunpudeckue). XUMHUYECKHE pEaKIHH,
JeKallue B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMydeHusi cepHoil KuciaoThl. [IpumeneHue
cepHoii kucioTbl. Coi cepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabdaT-noH. Haxoxnenue
ceppl M €€ COeAMHEHHM B Tpupoae. XUMHUUECKOE 3arpsA3HEHHE OKPYKAOWIEH Cpebl
COCAMHEHUSMHU Cepbl (KHCIOTHBIE TOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
Mpe0TBpALICHUSI.

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIECHUs. A30T, paclpocTpaHeHHEe B Mpupone, (QU3NYECKHEe U
XUMHUYECKHe cBolicTBa. KpyroBopot azora B mpupojie. AMMUaK, ero GuU3n4ecKue U XUMHIECKUE
CBOICTBa, Mony4deHune u nmpuMeHeHue. Comu aMMOHMS, X (PU3MYECKHe U XUMUYECKUE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peakuusi Ha MOHBI aMMOHUS. A30THAas KHUCIOTa, €€ IMOJIy4YeHHE,
bu3nveckue W XUMHYECKHE CBOMCTBa (OOmME Kak TIPEICTAaBUTENA Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATBHBIX
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ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIeH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
TOXKIM, 3arps3HEHHE BO3JyXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHble MOIUDUKAIIH
doctopa, puznyeckne u xumuueckue cpoiicta. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nvecKkne W XUMHUYECKHE CBOMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBE
MUHEPaIbHBIX YI0OpECHUH.

OObmas xapakrepuctuka 31eMeHTOB [VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKUCIICHUS. YTJEpPOJ, alFIOTPOIHbIE MOAU(DHUKAIINY, PACTIPOCTPAHCHHE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBocTBa. Ancopouus. KpyroBopor yriepoaa B mpupoe.
Oxkcupapl yraeposaa, ux (pu3nyecKkue U XMMUYECKHEe CBOWCTBA, JEWCTBHUE HA KMBbIE OPTaHU3MBL,
NOJydeHUE U NPUMEHEHHE. DKOJIOTUYECKHEe MPOoOeMbl, CBsI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIOTe3a III00aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddekr. YrompHas kuciora u eé
conu, uX (U3MYEeCKHMe M XMMHUYECKHE CBOMCTBa, MONydeHHEe U npuMmeHeHHe. KauecTBeHHas
peakmusi Ha  KkapOoHaT-woHBL.  Mcmonb3oBaHme  KapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIAMHEHUSX YTiepoia
(MeraH, »TaH, OSTWJIEH, alETWIEH, STaHOJ, TIJHUIEPUH, YKCycHas kuciota). [Ipupoansie
HMCTOYHHMKHU YTJIEBOJOPOJOB (Yyrojib, MPUPOIHBIN Tra3, HedTh), MPOAYKTHI HX MEpepadOTKH
(6eH3uH), UX poJIb B OBITY M IPOMBIIUICHHOCTH. [IOHATHE 0 OMOIOTUYECKH BAaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIIM B KU3HU 4YeNOBEeKa. MarepHallbHOE €IUHCTBO
OpPraHMYECKUX ¥ HEOPTaHMYECKUX COCTUHEHHI.

Kpemunii, ero ¢usmyeckne M XHMHUUYECKHE CBOWCTBA, MOJYYCHHE M IPUMEHEHHE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBieHuss o0 okcunae kpemuaus (IV) u
KpEeMHUEBOM kuciioTe. CHIIMKATHI, UX HCIIOIH30BAHKE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeitmme
CTPOUTEIIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenn:

u3ydeHre o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX pPEaKIui Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NUecKre U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUH (BO3MOXKHO
UCIIONIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHWE C 00pas3laMu XJIOpUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BAaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyriauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YYCHUE XUMHUUYECKUX CBOMCTB pa30aBICHHOW CEpHOMU
KHUCTIOTHI, TIPOBEJICHUE KA4YeCTBEHHOUN peaknuu Ha Ccyib(paT-HOH W HaONIOJIeHUEe TMpH3HaKa e
IPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKMMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHM
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX B (GOCPOPHBIX yI0OpEHNUIH,
NoJlyueHue, coOupaHue, pacro3HaBaHUE M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KAueCTBCHHBIX peaKknuid Ha HWOH aMMOHUA U ¢ocdar-uOH U U3YYCHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJECOMATEPHANIOB), U3yYEHUE MOJIENed KPHUCTAUIMYECKUX PEHIETOK aMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIIEHHE C TPOIECCOM aACOpPOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOTyuyeHUE, cCOOUpaHue, pacro3HaBaHUe
U U3YyYCHHUE CBOWMCTB YTJIEKHCIIOTO rasza, MPOBEJICHHE KAaYeCTBEHHBIX PEaKkIuii Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3y4YEHHE TPU3HAKOB MX TMPOTEKaHHs, O3HAKOMIIEHHE C TNpPOAYKLHEH
CHWJIMKAaTHOW MPOMBIIIJICHHOCTH, PeUIeHHE SKCIEepUMEHTANbHBIX 337ay Mo Teme «Baxueilmue
HEMETAIUIBl U MX COCTUHEHUS.



MeTasliibl M UX COEIHMHEHHS

OO0masi xapakTepUCTUKAa XHUMHYECKHX OJJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nosioxkenus B [lepuonnueckoi cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTalinueckas CBSI3b WM METAJIMYECKas KpHUCTaJUITMYecKas
peuéTKa. DNEKTPOXUMUYECKUN ps HaNpsoKeHW MeTtauioB. Dusznueckne M XUMHYECKHE
cBoiicTBa MeTayioB. OOmue crocoObl MOMydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHUNA, OpOH3a) U
WX IPUMEHEHHUE B OBITY M IPOMBIIIICHHOCTH.

[Ilenounbie MeTauibl: ooxkeHue B [lepruoauueckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJECHHE B npupoje. PU3NUECKUEe U XUMHUYECKUE
CBOMCTBa (Ha mpumepe HaTpust U Kayust). OKCUIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
IIEIOYHBIX METAIIOB B UX COCTUHCHHI.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W Kajdblui: mosiokeHwe B Ilepuoanueckoit
cucreme xuMuueckux anemeHToB [[. M. MeHpneneeBa, CTpoe€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYeCKue U XMMUYECKHE CBOWCTBA MarHus M Kajblus. BaxkHelme coenruHEHUs
KaJbIHs (OKCHI, THAPOKCHU/I, COJHN). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AnmoMuHui: nonoxkeHue B Ilepumomgmueckoil cucrteme Xumuyeckux snemeHTtoB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumomnueckodr cucteMe xumuuyeckux osiementoB JI. M.
MeHnneneeBa, CTpOEHHUE aTOMa, HaxOXKAEHUE B Mpupojae. PU3nNvecKkue 1 XMMUYECKHE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunbl u conu skene3a (II) m xenmesa (III), mx cocra, cBoiicTBa U
MOJIyYeHHE.

Xumuueckuil IKcnepumenm:

O03HAKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, WX (PU3WUYECKHMMH CBONCTBaMH,
U3YYCHHUE PE3YJIbTaTOB KOPPO3WU METAJIOB (BO3MOXKHO HWCIIOIH30BaHHE BHUAEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCHAA KANbLUS U HATPUS C BOJOU (BO3MOYKHO HMCIIOJIB30BaHHE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBONCTB >KECTKOW BOJBI, IMpOIECCAa TOPEHHS >Kele3a B
KHCIIOposie  (BO3MOXXHO  HWCITOJIb30BAaHWE  BUJIEOMATEPHANIOB), TMPU3HAKOB  IMPOTCKAHUS
KAueCTBEHHBIX pPEaKlMi HAa MOHBI: MarHus, KajublUs, aJIIOMUHUS, LUHKA, xene3a (II) u xenesa
(IIT), memgm (II), HaGMrOIEHNE W OMKCAHKE MPOIIECCOB OKpPAIIMBAHUS TUIAMEHU MOHAMH HATpUS,
KaJIisg ¥ KaJbIs (BO3MOXKHO HCIIOJIB30BaHHUE BUICOMATEPUATIOB), UCCIEAOBaHNE aM(OTEpHBIX
CBOWCTB T'MJIPOKCHA ATFOMUHUS W TUAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 110
TeMe «BakHeuIne MeTaJlTbl U UX COSTUHEHU.

XuMus M OKpyKamouas cpeaa

BemecTBa n Matepuansl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIOJIb30BaHUE
BEIIECTB M XHWMHYECKHX peakiuii B OwbiTy. IlepBas momMomp NpH XUMHYECKHX OXKOTax M
OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOMICH Cpe/bl (TpeieNibHas OMyCTUMasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUX TPOOIIEM.

Xumuueckuii Ixkcnepumenm:

u3ydeHue o0pa3iioB MaTepUaIoB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MAaTEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYCHUU XUMHUHM B 9 Kilacce OCYILECTBISIETCS
4yepe3 KCIHOJIb30BAaHWE KakK OOIIMX EeCTECTBEHHO-HAyYHBIX TMIOHATHWA, TaK U TIOHSTHH,
SIBJISIFOLLMXCSL CACTEMHBIMU JIJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.
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OOme ecTecTBEHHO-HAy4HbIE IOHSTHUA: Hay4HbI (DakT, THUIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIEIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBICHUE, TAPHUKOBBINA 3PPEKT, TEXHOJIOT I, MATEPHAIIBL.

®dusmnka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
paZiMOAaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUECKUH 3apsii, IPOBOJHUKHU, IOJYINPOBOJHUKH,
TUBJIICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSHHME BELIECTBA, Tas,
pacTBOp, pacTBOPUMOCTb, KPUCTAUIMUECKass pelETKa, CIUIaBbl, (PU3HMYECKUE BEIHMYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUUYECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunTe3, npixanue, Omocdepa, SKOCHCTEMA, MHHEPAIbHBIE YIO0OpEHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OGPA30BAHUSA
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHUS NPOTrpaMMbl OCHOBHOIO 0OmIero o0Opa3oBaHus
JOCTUTAIOTCS B X0JI€ 00Y4YEeHUsI XMMHUHU B €IMHCTBE YU€OHOH M BOCIIUTATEIbHON JESITEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH M  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpPaBUJIAMH U HOPMaMH IOBEICHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMsI, CAMOPA3BUTHA U COLIMATU3ALMH 00yUYarOIIHUXCsl.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXAalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M paclIMpeHHe ONbITa JESITEeIbHOCTH Ha €€
OCHOBE, B TOM YHUCJIC B YACTH:

1) mnaTpuoOTHYeCKOro BOCIIUTAHUSA:

LICHHOCTHOTO OTHOILIEHMS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HayYHOMY
HACJIE/INI0, TIOHMMaHMs 3HAYCHHS XHUMHYECKOW HAyKh B JKM3HH COBPEMEHHOTO OOILIECTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpPMALUEH O MepeqOBhIX JOCTHKEHHUSIX M OTKPBITHUSIX
MHUPOBON M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HaHMAX 00 yCTpoicTBe
MHpa ¥ OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHHHA B
KOJIJIEKTHBE, KOMMYHUKAaTUBHOH  KOMIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeI0BATENbCKON, TBOPUECKOW W JAPYIMX BHUAAX JEATEIbHOCTH, TI'OTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JESATEIbHOCTH MIPU BHIMOJIHEHUH YUeOHBIX, TO3HABATEIbHBIX 33/1ad,
BBIIOJIHEHUH XMMHUYECKHX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOILM B MPOLIECCE 3TOW y4yeOHOM NesATeIbHOCTH, TOTOBHOCTU
OLIEHUBATb CBOE IOBEIEHUE M IOCTYNKHM CBOMX TOBAapuIled C IMO3UIUM HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS OCIEACTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUpPOBO33pDEHYECKHE  NPEACTAaBICHHS O  BELIECTBE W  XMMHUYECKOH  peakiuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM M COCTABJIAIOLIUE OCHOBY IJIs
NOHUMAaHMUS  CYIIHOCTH HAayyHOW KapTUHBI MHpPA, TMPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBA3X UYEJIOBEKAa C MPHUPOJHON CPeloid, O poiH
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

[IO3HABATENIbHbIE MOTHBBI, HAlpaBICHHbIE Ha IOJIyY€HHE HOBBIX 3HAHUN IO XUMHH,
HEoOXoauMBbIE Uil OOBSCHEHHs HaOJII0JaeMbIX IPOILECCOB U SIBJICHUH, I03HABATEIILHOM,
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MH(POPMALIMOHHOM M YNTATENbCKON KYJIBTYphI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIbHON PabOTHI
C y4yeOHBIMH TEKCTaMH, CIIPAaBOYHOH JHUTEpaTypod, JOCTYMHBIMH TEXHHYECKUMHU CPEICTBAMU
UH(POPMALMOHHBIX TEXHOJIOTHIA;

UHTEepec K OOyYeHHMIO M IO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHMIO, IPOCKTHON M HCCIEI0BATEIbCKON AEATEIBHOCTH, K OCO3HAaHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHs 00y4eHUS B JaJIbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAaHHE LEHHOCTU >KM3HH, OTBETCTBEHHOIO OTHOLICHHMS K CBOEMY 3J0POBBIO,
YCTAHOBKM Ha 3[0pOBbIM 00pa3 >XKM3HU, OCO3HAaHHWE IOCJIEACTBUNH U HENPUATHUE BPEIHBIX
npUBbIUEK (YMOTpeOJIEHUsT aJKOTroJsl, HAPKOTHKOB, KYpPEHHs), HEOOXOIMMOCTH COOJIIOICHUS
npaBui 0€30IacHOCTH MpHU OOpaIleHHMH C XUMHUYECKUMH BEIECTBAMU B OBITY M pealbHOM
KU3HU;

5) TpyaoBOro BoCIUTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccii 1 Tpyaa pa3IudyHOro pojia, yBaKEHHE K
TpyAy M pe3yibTaraM TpPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUs
IOPEIMETHBIX 3HAaHUM 10 XMMHUH, OCO3HAHHBIH BHIOOp WHAMBHUIYaIbHOH TPACKTOPHU
IPOJOJDKEHU O0pa30BaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHOW MPO(heCCHOHAIBHONW NESATEIbHOCTH H
pa3BUTHS HEOOXOMMBIX YMEHHH, TOTOBHOCTD a/IalITUPOBATHCS B IPOPECCHOHATIBHOI cperie;

6) IK0JI0rM4ecKOro BOCIIMTAHUSA:

9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOr0 M 0E30MacHOTr0 00pasa KHU3HH,
OTBETCTBEHHOE OTHOULICHHE K COOCTBEHHOMY (PHU3MUECKOMY M IICUXHUYECKOMY 3I0pPOBBIO,
OCO3HAHWE IIEHHOCTU COOJIIOICHUS TTPaBUJI O€30MaCHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TAKKE B CUTYaLUAX, YIPOXKAIOIINX 3J0POBbIO U KU3HHU JIIOJCH;

CIOCOOHOCTH TPUMEHSTHh 3HAHMA, IMOJydyaeMble NPU H3YYEHUH XHUMUH, JUIS PELICHUs
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOJSHON CPEAOH, [V ITOBBILICHHS YPOBHS dKOJIOTMYECKOU
KYJBTYpBl, OCO3HaHMS INI00ATBHOIO XapaKkTepa dKOJIOIMYECKHX IMPOOJIeM M MyTed MX peleHHs
IIOCPEACTBOM METOJIOB XMMHHM, SKOJIOTMYECKOIO MBIIUICHHS, YMEHUS PYKOBOACTBOBAaThCS UM B
II0O3HABATEJIbHOW, KOMMYHUKAaTUBHON U COLUAIILHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpenMeTHBIX pPe3ylbTAaTOB BBIIEISIOT 3HAYMMblE i1 (OPMHPOBAHUSA
MHUPOBO33PEHUS OOLEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIMI, runoresa, (akrt, cucrema,
IpoIIecC, KCIEPUMEHT U JIPYToe.), KOTOPbIE UCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHMN U3 3THX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOM Hay4HOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PEryJIsATHUBHBIE), KOTOpble OOECneunBarOT (OPMHPOBAHHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW eI TeTbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

YMEHMsI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS IIPU OCBOCHHH 3HAHWM:
pacKpbIBaTb CMBICT XHUMHMYECKMX TMOHATHH (BBIACNATH UX XapaKTEepHble IMPU3HAKH,
yCTaHABJIMBATh B3aUMOCBA3b C JAPYTUMH MOHATHUAMH), UCIOIB30BATh MOHATHS ISl OOBSICHEHUS
OTIENbHBIX (DAaKTOB U SIBICHHUH, BBIOMpAaTb OCHOBaHMS M KPUTEPUM MAJI KJIACCHU(PHUKALUU
XUMHUYECKHX BEILECTB U XMMHYECKUX PEaKLUi, YCTAHABINBATH IIPUYNHHO-CIICICTBEHHBIC CBI3U
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MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCyXAeHUs (MHIYKTUBHbBIC, 1eTyKTUBHBIEC,
10 aHAJIOTHH ), AENIaTh BBIBOJBI U 3aKIIOUCHUS;

YMEHHE MPUMEHSITHh B MpOIecCe MO3HAHUS MOHATHUS (MPEAMETHBIE U METalpeIMETHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, MpeoOpa3oBBIBATh MIMPOKO
IPUMEHSIEMbIE B XMMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xuMudeckass (GopMylia W ypaBHEHHE XUMHUYECKOW peakuuh — TMPU PEIIeHUHd Y4eOHO-
MO3HABATENBHBIX 3a/a4, C Y4YETOM OTHX MOJETBHBIX MPEJICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKM U3Y4a€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHbBIE CBSI3U U
MPOTUBOPEUHS B M3y4aEMBIX MIPOIECCaX U SBICHHSIX.

ba3zoBble ucciienoBare/bCKue 1eCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HaHUA, a
Takkeé B KayecTBE OCHOBBI Uid (OPMUPOBAHUSA THUIOTE3bl MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

NPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHW3AIMM U TPOBEICHUIO YUEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JIOM IpOIecca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €TI0
pe3ynbrar, GopMmynupoBaTh 0O0OOIIEHUS W BBIBOJBI MO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUIOB
1 (GOpM IPECTABICHUS, MTOJIyYaEMYIO U3 Pa3HbIX UCTOYHUKOB (Hay4YHO-TIOMYJISIpHAsI TUTEpaTypa
XUMHYECKOTO COJICpPIKaHMs, CIPaBOYHBICE TMOCOOMS, pecypchl HWHTepHeTa), KPUTHYECKH
OIICHUBATh MPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(DOpMALIHIO;

YMEHHE MPUMEHSATh Pa3IUUYHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMALK 1
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JIJISl BBIMIOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JACTH HCIOIb30BaHUS HH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeACcTaBlIECHUs
uH(pOpMallMl ¥ WJUTIOCTPUPOBATH peIIaeMble 3a/aydl HECJOXKHBIMU CXEMaMH, JHUarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHE HCTOJb30BaTh W aHAJIM3UPOBATh B MpOIECCe y4EOHOW U HCCIEI0BATEIHCKOM
JEeSTENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOT0 X03sIiiCTBa U TpaHCIOpTa
Ha COCTOSIHME OKPY’KAIOIEH MPUPOTHON CPEIBI.

KoMMyHUKAaTHBHBIE YHHBePCATbHbIE YUeOHbIE JeliCTBHUS:

yMEHUsl 3aJaBaTb BOMNPOCHl (B XOJe Aualiora W (Wiu) JOUCKYCCHU) TIO CYIIECTBY
oOcyxxnaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENHHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1auu;

YMEHHsI IPECTABIISATH MOJYUYEHHBIE PE3YJIbTAThI IO3HABATEILHOU NEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JAeNaTh NPE3CHTALUI0 PE3YJIbTaTOB BBIMOJIHEHHUS XUMHYECKOTO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JTAOOpAaTOpPHOW pPabOTHI MO HWCCIAEAOBAHHIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

yYMEHHsI Y9eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMMO3HABATEIHHOU U
HCCJICIOBATETILCKON NIEeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX NpoOJieM Ha OCHOBE yuéTa
Oo0IIMX WHTEPECOB M COIVIACOBAHMS IMO3MIUN (0OCYXKIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIMS COBMECTHBIX ACHCTBHI, ONpeaeseHne KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).
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PeryasiTuBHbIe YHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS:

YMEHHME CAMOCTOATEIBHO ONPENEISTh LEeIU AESITEIbHOCTH, IJIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTb, BBIOMpAThH
Hanbosiee 3G(EKTUBHBIE CMOCOOBI  pPEIICHHWS YYeOHBIX ©  TMO3HABATENBHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEMIOKEHHBIA aJITOPUTM JIEUCTBUN NpH
BBIIOJIHEHUH 33JaHUN C y4€TOM IMOJyYeHHs] HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTaxX —
BELIECTBAX U PEAKIMAX, OLIECHUBATh COOTBETCTBUE MOJIyUEHHOIO pe3yjibTaTa 3asBJICHHON LENH,
YMEHHUE UCIOJIb30BaTh U AHAJTU3UPOBATh KOHTEKCTHI, IPEJIaraéMbl€ B YCJIOBUU 3a/IaHUAM.

IHPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pPE3YJIbTAaTOB IO OCBOCHHUIO 0053aTENBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOH (exepanpHON pabouell mporpamMMoM, BBIICISIOT: OCBOCHHBIC
oOydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBMIA, crenuduueckue s
npeaMeTHo o0nacTu «XUMHS», BUIBI ACSITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTaLNH, TPEoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K konmy obydenus B 8 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IMOHSITHI: aTOM, MOJEKYJA, XUMUYECKUI
3JIEMEHT, [MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJs XUMHYECKOIO
3JIEMEHTAa B COCIMHEHHH, MOJISIPHBIM 0O0BEM, OKCUI, KHCIOTa, OCHOBAHHUE, COJIb,
3EKTPOOTPHUIIATENLHOCTD, CTENIEHb OKUCIECHUS, XUMUYecKas peaklus, Kiaccupukanus
peaKIUil: peakuu COSANHEHUS, PEAKIINK PA3JI0KEHUsSI, PEAKLIUN 3aMEILEHNs, PEaKIuU
o0OMeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEaKIMH, TEIUIOBON 3((EKT peakluu, sApo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTal b, PaguyC aromMa, XMMHUYECKas CBS3b,
MOJISIPHAsE M HENOJIsIpHAasi KOBAJIEHTHAs CBS3b, MOHHAsA CBS3b, WOH, KaTHOH, aHUOH,
pacTBop, MaccoBas A0 BellecTBa (IPOLEeHTHAs! KOHLIEHTpAaIHsl) B pacTBOPE;

® JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKHX IOHATHA W MPUMEHATH 3TU
HOHSITHS IIPH ONMCAHUU BEILIECTB U X IIPEBPALLCHMUI;

® CMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBlieHHSI (OpPMYNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLIUN;

® OmnpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAUIKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBSI3U
(koBaJIeHTHas! M MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpsiBath cMmblch Ilepuoanueckoro 3akona [[. M. MenpeneeBa: neMOHCTpUpPOBAThH
MIOHUMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX 3JEMEHTOB OT HX
nosoxkenuss B Ilepumonnueckold cucTeMe, 3aKOHOB COXPAHEHUsT MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOIaJipo;

® ONUCBIBATh U XapakTepu3oBaTh TalOianuHyio ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh IMOHATUS «IJaBHas moArpynmna (A-rpynma)» u
«mmobounass moarpynmna (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHUTH
o0o3HavYeHus1, KOTopbsle UMeroTcs B Tabnuue «lleproguueckas cuctemMa XUMHUYECKUX
anemeHToB [[. 1I. MeHneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
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XUMHYECKHX DJJIEMEHTOB (COCcTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeneleHrue uX 1o 3JMEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPraHUYECKHE BEIleCTBA, XUMHUECKHE
peakuuu (IO YUCIYy W COCTaBY YYACTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY
abpdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONWCAaHWE TMpPUMEpaMH  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3TUYHbBIX YCIOBUSX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJTIF0 XUMUYECKOTO AJIEMEHTA Mo (JOpMYJie COeTUHEHHS, MACCOBYIO JIOJIO BEIECTBA B
pacTBope, MPOBOIUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaKIlnu;

MPUMEHSTh OCHOBHBIC OTEPAIlMU MBICTUTEILHON NEATEeIhHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, 0000IeHNE, CUCTEMATU3allMI0, KIACCU(UKAIINIO, BBISBICHHE MPUYHHHO-
CIIEICTBEHHBIX CBSI3€d — JUIsl M3YYEHHUs CBOMCTB BEIIECTB M XUMHUYECKUX pPEaKIIM,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl  TNO3HaHUS  —  HaOmIOJaeHWe,  H3MEpeHHue,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN );

cleoBaTh IMpaBWJIaM IIOJb30BaHUS XHWMHUYECKOW TOCYylAOM U  J1abopaTOpPHBIM
o0opy/soBaHHEM, a TaKXe MpaBWIaM OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMHU TIO BBITIOITHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 1O MOTYyYEHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOpOJA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € ONpEAEIEHHON MAacCOBOM JT0JIE€H pacTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U TIPOBOJMTH XUMHUYECKUE IKCIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB IIEIOYCH U
KHUCTIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMyc, peHoI(TalenH, METHIIOPAHK U JPyTHe).

K xonmy oOyueHus B 9 kJjiacce mpeIMETHBIC pe3yJbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHATUI: XMMUYECKMH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IPOCTOE BEIIECTBO, CII0)KHOE BELIECTBO, BAJICHTHOCTb,
AIIEKTPOOTPHLIATEIILHOCTh, CTETEHb OKHUCICHHS, XUMHUYECKas peakuus, XUMUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakiyu, MOJIb, MOJISIPHBIM 00BEM, PacTBOP, AIIEKTPOIUTHI,
HEBJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JAUCCOLMAIMS, PEaKUUd HOHHOro OOMEHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBbIE pPEAKIHH,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKLUH,  OKHUCIHMTENb,  BOCCTAaHOBHTEINb,
OKHCIICHHE M BOCCTaHOBJECHHE, AJIOTPONUsS, aM(OTEpHOCTh, XHUMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAJUINYecKas), KpUCTAJUIMYecKas pemeéTka, Koppo3us
METaJUIOB, CIIJIaBbl, CKOPOCTb XUMMUYECKOW pEaKIHUM, IMpPEIe]bHO JOIMyCTUMas
koHuentpanus [1JIK Bemectna;

WIIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATUI M NPUMEHSATH 3TU
MOHSATHS NPH ONMCAHUU BELIECTB U MX MPEBPAICHU;

UCMOJIb30BaTh XUMHUYECKYIO CHUMBOJHUKY I COCTaBJI€HUS (OpMyn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpeNeNiATh BAJICHTHOCTh M CTENEHb OKUCICHHS XHWMHYECKHUX JJIEMEHTOB B
COCAMHEHUSAX PAa3IMYHOIO COCTaBa, MPUHAIICKHOCTh BEIIECTB K ONpEACIEHHOMY
KJIacCy CO€IMHEHMH 1o (opmyiiaM, BHJI XMMHUYECKOM CBSI3U (KOBAJECHTHAsi, MOHHAs,
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MeTaJIJIN4ecKasi) B HEOPraHWYEeCKUX COEAMHEHMSX, 3apsij HOHA IO XHWMHUYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COCIUHEHUH, THUII
KPUCTAJUIMYECKOU PEeIETKA KOHKPETHOT'O BEILIECTBA;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro NMOHMMaHME: ONHUCHIBaTh M XapakTepu3oBaTh Tabianunyio Gopmy [lepuonnyeckoii
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3nyaTh MOHATUSA «TJaBHas noxarpynna (A-
rpynna)» u «mnobouyHas mnoxarpymnma (b-rpynma)», manble W OonblINe TMEPHOMBI,
COOTHOCHTb 0003HAUeHHs, KOTOphIE HUMEIOTCS B IEPHOIAMYECKONW Tabiume, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj sapa, oo1Iee YUCIO JIEKTPOHOB U paCHpeeIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWMCTB JJIEMEHTOB M HX
COCIMHEHUH B MpeJeax MajblX MEPUOAOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KIIACCU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUCCKUE
peakuuu (MO YUCIYy U COCTaBY Y4YaCTBYIOIIMX B PEaKUWU BEIIECTB, MO TEMJIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKUCICHHS XUMUUECKUX YJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) OOmMMEe M cHenuduueckue XUMHUYECKHUE CBOWMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKAas ONMHUCAHNE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINUX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKONW TUCCOLUMAIIMU KUCIIOT, IEI0Ye U COJIeH,
NOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peakUuii MOHHOrO OOMEHA, YpaBHEHUS pEaKIuii,
MOATBEPXKJAIOIIUX  CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXKAY BELIECTBAMHU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBHUTENIbHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKIuii;

IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBHUCHUMOCTH OT MX CTPOEHHS, BO3MO>KHOCTH
MPOTEKaHUs XMMHUECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBUAX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTA Mo (JOpMyIie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIUU;

coOnrofaTh MpaBuja MOJb30BAHUS XMMHYECKOM mocynoil u  J1abopaTOpHBIM
o0opymoBaHueM, a TakKe MpaBuia OOpalleHHss C BEMIECTBAMHU B COOTBETCTBUU C
MHCTPYKUHUSMHU MO BBIIOJHEHHUIO JTa0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOANTH PEAKIMH, MOATBEP)KIAIOIINE Ka4YeCTBEHHBIN COCTaB Pa3jIMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJOpUI-, OpomMua-, uomauia-, kapOoHat-, docdar-,
CWJIHMKAT-, Ccynb(dar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI HW3YYEHHBIX
METaJJIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBLHON ACATEIHbHOCTH — aHAU3 U CUHTE3,
CpaBHEHHE, 0000IIEeHNEe, CHUCTEeMATHU3AIHI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBA3€M — JUIsI M3YYECHMS CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIMi, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHUS — HaONIOJEeHUEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIIEPUMEHT (peaslbHbI M MBICIICHHBIH ).
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 kiacc/ Kysznenosa H.E., TutoBa U.M., I'apa H.H.,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocBemienuer

» Xumus, 9 kinacc/ Kysnernosa H.E., Tutoa U.M., I'apa H.H.

AxknonepHoe obmectBo «M3narensctBo «IIpocBemienue»
METOJANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

»  Xwumus. Meroauueckoe nocodue. 8 knace/ I'apa H.H., AxmeroB M.A.

»  Xwumus. Meroauueckoe nocodue. 9 knace/ I'apa H.H., AxmeroB M.A.

*  Xwumus. 3agaunuk, 8 kiacc / JIEskun A.H., Ky3unemnosa H.E.

» Xwumus. 3agaunuk, 9 kinace / Kysnenona H.E., JIéskun A.H.

*  Xwumus. [IpoBepounsie 1 KOHTpoJbHBIE padoThl 8 Kiacc/ 'apa H.H.
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