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HOACHUTEJIBHAA 3AIINCKA

[IporpaMMa Mo XWMMHH HAa YPOBHE OCHOBHOTO o0O0wero oOpa3oBaHus
COCTaBJICHa Ha OCHOBE TpPeOOBAaHWMI K pe3yibTaraM OCBOCHUS OCHOBHOM
00pazoBaTebHOM MPOrpaMMbl OCHOBHOTO 0011Ier0 00Ppa30BaHUsl, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (eaepanbHON padoueil mporpamMmsl
BOCIHTAHUSA U C YUYETOM KOHLENIMHU MTPENOAABAHUS y4EOHOTO MPEAMETA « XUMUS
B 00pazoBareibHbIX Opranusanmsax Poccuiickoit denepanmn.

[Iporpamma mo xumMuM JaéT OPEACTABICHHE O MEAX, OOmIeH cTpareruu
oOy4eHHs, BOCIMHTAHUS W Pa3BUTHA OOYyYarOMIMXCS CPEACTBAMU Y4YEOHOTO
OpeAMeTa,  YCTAaHABIMBACT  00s3aTeIbHOE  NPEAMETHOE  COJIEP KaHHE,
OPEAyCMATPUBAET PACMPEACIICHUE €ro MO KIaccaM M CTPYKTYPUPOBAHHE MO
paszienaM M TEMaM MPOTpPaMMbl MO XUMHUH, OMNPEACIAET KOJMYECTBEHHBIE W
KaYECTBEHHBIC XAPaAKTEPUCTUKA COAEPIKaAHUS, PEKOMEHAYEMYIO
NOCJECA0BATEIBHOCT  W3YUYEHUS] XHUMHH C Y4ETOM  MEXKMNPEAMETHBIX W
BHYTPUIIPEAMETHBIX ~ CBA3€H, JIOTMKM Y4eOHOr0 MpoIecca, BO3PACTHBIX
0COOCHHOCTEH OOYyYarolMXCs, ONPEACNIeT BO3MOXKHOCTH MpeaMera s
peanm3ainuu TpeOOBaHUN K pe3yJibTaTaM OCBOEHUS OCHOBHOUM 00pa3oBaTebHOM
MporpaMMbl HA YPOBHE OCHOBHOTO 0011IeT0 00pa3oBaHus, a TakKe TPEOOBAHUM K
pe3ysibTataM 0OyUEeHHsI XAMUU HA YPOBHE LENEH U3yUeHUs MPEAMETa U OCHOBHBIX
BHJIOB Y4Y€OHO-ITO3HABATEIBHON ACITENPHOCTH OOYYaKOLIErocss MO OCBOCHUIO
y4e0HOTO COAEPIKaHUS.

3HaHWE XUMHUU CIY>)KUT OCHOBOHW 1t (POPMUPOBAHUS MHUPOBO33PEHUS
0o0y4aromierocs, €ro MpeACTaBICHUA 0 MAarepUaIbHOM €IUHCTBE MHUPA, BAKHYIO
pPOJIb WrparoT (POPMHUPYEMBIE XUMHUEH MPEACTABICHUS O B3aMMOIPEBPALICHUSAX
BHEPruM W 00 HBOJIIOLMM BEUICCTB B MPHUPOJE, O MyTIX PEMIEHUS TIOOATbHBIX
npoOeM YCTOWYMBOIO Pa3BUTHSL YEIOBEUYECTBA — CHIPHEBOM, SHEPrETUUECKOM,
MUIICBOI M AKOJIOTHYECKOU 0€30MacHOCTH, TPOOJIEM 3IpABOOXPAHEHUS.

HN3yyeHne Xumuu:

CIOCOOCTBYET  peanM3aluMyd  BO3MOXKHOCTEH  JJIs1  CaMOpPa3BUTHA U
(hopMUPOBaAHUS KYJIBTYPhI IMUHOCTH, €€ 001ICH U (PYyHKIIMOHATLHONW IPaMOTHOCTH,

BHOCHT BKJIaZ B ()OPMUPOBAHUE MBILLICHUS U TBOPYECKUX CIMOCOOHOCTEH
o0y4YarolmMxcsi, HABBIKOB WX CAMOCTOSTENILHOH y4e€OHOW JAESATETBbHOCTH,
SKCMEPUMEHTAIbHBIX M MCCJIENOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaKk B
NOBCEIHECBHOM U3HH, TAK U B MPO(PECCUOHATILHON AEATENLHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBILUICHHS, 3aKJIaIbIBACT OCHOBBI
LEIOCTHOTO B34 HA €AUHCTBO IPUPOIBI M YETOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUM €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YYarOIMXCS,



crnocoOCTBYET (POPMUPOBAHUMIO [IEHHOCTHOTO OTHOUICHHS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K TPUPOJE, K YEIIOBEKY, BHOCUT CBOH BKJIAJ B KOJIOTMYECKOE
oOpa3zoBaHuE 00YUYArOIIUXCS.

JlaHHbIE HanpaBJicHUS B OOYYEHWM XUMHUHU OOECHEUMBAKOTCA CHEHU(PUKON
COACp)KaHUs  y4EOHOTO MPEAMETA, KOTOPBIM  SABJIAETCS  MEAArOTHYECKH
aIaNTUPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKHA XMMHUH HA OMPEACIEHHOM 3Tane ¢
Pa3BUTHSL.

Kypc xviMun Ha ypoOBHE OCHOBHOTO 001IEro 00pa3oBaHusi OPUCHTUPOBAH Ha
OCBOCHUE O0YYArOIMUMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHIATHA XMMHWH, OCHOB
HEOPraHMYECKOW XMMHUM W HEKOTOPBIX OTACIBbHBIX 3HAYUMBIX TMOHATUIA
OPraHUYECKON XUMUHU.

CTpykTypa coaep>KaHusi MporpaMMbl 0 XMMHUK C(HOPMUPOBAHA HA OCHOBE
CHCTEMHOTO MOAX0JAa K €€ M3ydeHur0. COAEpIKaHUE CKIIAJbIBACTCS U3 CHCTEMBI
MTOHATHAN O XUMHYECKOM DJIEMEHTE U BEIECTBE U CUCTEMBI IOHATHIA O XUMUYECKON
peakuu. OOe 3TH CHCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPUHLUITY
MOCJIEAOBATENBHOTO PA3BUTHS 3HAHUIA HA OCHOBE TEOPETUUECKUX MPEACTABICHUI
Pa3HOro YpPOBHA:

— ATOMHO--MOJIEKYJIIPHOTO YYEHUS] KAK OCHOBBI BCETO €CTECTBO3HAHMS,

—llepuoauueckoro3akona /[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUMU,

— YUYEHUS O CTPOEHUU aTOMa U XUMUYECKON CBS3M;

— TMpEacTaBleHHd 00 SJICKTPOJUTHYECKON AMCCOLMANMU  BEHIECTB B
pacTBopax.

TeopeTnyeckre 3HaHWUs PACCMATPUBAKOTCS HA OCHOBE JMIIMPUYECKH
MOJTyYE€HHBIX U OCMBICJICHHBIX (DAKTOB, PA3BUBAOTCS MOCIEA0BATENBHO OT OTHOTO
YPOBHS K APYrOMYy, BBIMONHSS (YHKIMM OOBSICHEHHMS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTAUYECKOTO MPUMEHEHUS U TOJTYYEHHUS
MU3YYaEMBIX BELIECTB.

OcBoeHHE TMpOrpaMMbl MO XUMHUM CHOCOOCTBYET (POPMHUPOBAHUIO
MIPEACTABJICHUA O XUMHUYECKON COCTABIIAOIICH HAYYHOW KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOW NPUPOAbI, LEHHOCTHOIO OTHOIIEHWS K HAYYHOMY 3HAHUKO H
METOJAM IO3HaHUS B Hayke. M3ydeHne XMMUM TPOUCXOAUT C NPHUBICUECHUEM
3HAQHWI M3 pPaHEE W3YYECHHBIX YUYECOHBIX NPEAMETOB: « OKPYKAOUIMA MHUPY,
«buonorus. 5-7 knaccel» U «Duszuka. 7 Kimacey.

[Ipy wH3ydYeHMHM XUMHHA TPOUCXOAHUT (OPMUPOBAHUE 3HAHWUNA OCHOB
XUMHYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATENBHOCTH YENOBEKA W KAaK OJHOTO W3 KOMIIOHEHTOB MUPOBOM KyJNBTYPHI.
3amava y4eOHOro MPEAMETA COCTOUT B (POPMUPOBAHMM CHCTEMBI XMMHUYECKHX
3HAHUH — BaOKHEHIMX (DAKTOB, MOHSATHIA, 3aKOHOB U TEOPETUYECCKHUX MOJIOKECHUM,
JOCTYMHBIX O00O00IICHUIT MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HAYKW, B



OpuoOIIEHUM K HayyHbIM METOJaM TMO3HAHUS TPU HU3YYCHUH BEUIECTB WU
XUMUYECKUX Peakluii, B (GOPMUPOBAHUYU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMECHEHUM B Y4e€OHO-MO3HABATEIILHOW M y4e€OHO-UCCIIEA0BATENBCKOM
JEATETLHOCTH, OCBOCHUM MpaBui OE€30MAcCHOr0 OOpauicHUs ¢ BEUICCTBAMH B
MMOBCEIHEBHOM YKU3HMU.

[Tpu M3ydyeHUn XMMUM HA YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHus BAKHOE
3HAUYECHUE TPUOOPENH TAKHE LENH, KaK:

— (GOpMHUpPOBAHUE MHTEIUICKTYAIbHO Pa3BUTOM JIMUYHOCTH, TOTOBOH K
caMm000Pa30BAHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHATUIO PEIICHUM,
CcOoCOOHOM afanTUPOBAThC K OBICTPO MEHSIOUIMMCS YCIOBUSIM JKU3HMU,

— HampaBJIEHHOCTh OOYYEHHUS HA CUCTEMATUYECKOE MPUOOIICHUE
o0yJaroumxcs K CaMOCTOATEIbHOM MO3HABATENbHON AECATETbHOCTH, HAYYHBIM
METOJaM TMO3HaHUs, (POPMUPYIOMIMM MOTHUBAIMIO U PA3BUTHE CMOCOOHOCTEH K
XUMUH;

— 00ecrneYeHue yCa0BUA, CITOCOOCTBYIOIIMX MPUOOPETCHUIO 00YUYAIOIIUMHUCS
OMbITa PA3HOOOPA3HON ACATENBHOCTH, MO3HAHUS U CAMOIO3HAHUS, KJIOUYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIETEHIIMI), UMEIONIMX YHUBEPCAILHOE 3HAUYCHUE IS
Pa3IMYHBIX BUAOB ACATEILHOCTH;

— (opmupoBanne o0OwmEH QYHKIMOHATBHOW W €CTECTBEHHO-HAYyYHOU
rPAMOTHOCTH, B TOM 4YHCJIE YMEHMH OOBICHATH U OLIECHUBATh SIBJICHUS
OKPY>KAOLIEr0 MUPA, MCTOJb3Yys 3HAHUS U OMBIT, MOJYYEHHbIE MPU U3YUYEHUU
XUMUHU, TPUMEHITh HUX MPU PEUICHUM MPoOJeM B MOBCEIHEBHOM JKU3HU WU
TPYAOBOH NEATEIBHOCTH,

— (¢opMupoBaHue y 0OYyYarOIIMXCS TyMAaHUCTHUUYECKUX OTHOILCHUH,
NOHUMAHUS LEHHOCTM XMMHMYECKMX 3HaHWM [Jii BBIPAOOTKH 3KOJOTUYECKU
LENECOOOPA3HOr0 MOBEACHUS B OBITY M TPYAOBOW JECATENLHOCTH B UEIAX
COXPaHEHUs CBOETO 30POBb U OKPY KAFOLIEA HIPUPOIHON CPEBIL;

—pa3BUTHE MOTHBAMM K OOy4YEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIHMTAHUIO HA OCHOBE YCBOCHHUS OOIICYETIOBEYECKUX ILICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MpOo(uiisi U HAMPABACHHOCTH JalIbHEHILEro
00yueHu.

OO1iee 4YUCIO 4YacoOB, OTBEAEHHBIX JJISi M3YYEHHS XUMHUM HAa YPOBHE
OCHOBHOT0 0011er0 00pa3oBaHusl, cocTaBnseT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJeNo), B 9 kinacce — 68 yacoB (2 4aca B HEACIIO).



COAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHBbIC XHMHYECKHE MOHATHSA

[Ipeamer xumun. Ponb XUMUK B )KU3HU YEIOBEKA. XUMUSA B CUCTEME HAYK.
Tena u BewmecTBa. DU3MUecKUe CBOWCTBA BELIECTB. ATrPErarHOE COCTOSHHC
BenlecTB. [loHATHE O METOAAX MO3HAHUS B XMMHUHM. UUCThIE BEIIECTBA U CMECH.
CnocoObl pa3ieneHHs] CMECEH.

ATOMBIL M MOJEKYJIBl. XUMWYECKHE 3JIEMEHTh. CHMBOJIBI XUMHYECKUX
3NEMEHTOB. [IpOCTBIE U CITOKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOEC YUEHHUE.

Xumuueckas (opmyna. BaleHTHOCTP aTOMOB XMUMHWYECKHX DIIEMEHTOB.
3aKOH TMOCTOSIHCTBA COCTaBa BemeCTB. (OTHOCHTENIBbHAS aTOMHAs Macca.
OTHOCHUTENMBHAS MOJIEKYJISIpHAs Macca. MaccoBast 10151 XAMHAYECKOTO 3JIEMEHTA B
COCAVHCHHH.

KommuectBo BemecTBa. Mosib. MonsipHas macca. B3auMOoCBs3b KOJIMUYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IHMHHUI[ BemiecTBa. Pacuérel mo Qopmynam
XUMWYECKUAX COCTUHECHUN.

OU3NYECKNE U XUMHUYECKHUE SBJICHUS. XUMHAYECKAs PEAKIUS U €€ MPU3HAKH.
3aKOH COXPaHECHWsI MACChl BEUICCTB. XMMHUUECKUE ypaBHeHHs. Knaccupukanms
XUMUYECKUX PEAKIUMA (COCTUHEHUS, PA3JIOKEHUS, 3aMEIICHHS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHWYECKOU MOCYI0M, mpaBuaaMu padoThl B JADOPaTopuu 1
npuéMaMu oOpaleHus ¢ 1adopaTopHBIM 00OPYIOBAHUEM, U3YUEHHUE U OMTMCAHUE
(U3UUECKMX CBOHCTB OOpa3sOB HEOPraHMYECKUX BEIIECTB, HAOIIIOICHUE
¢uszndeckux (IMJIaBJICHUE BOCKA, TasHUE JIbJla, PaCTUPAHUE caxapa B CTYIIKE,
KHATMICHUE W KOHJEHCAUMS BOJbI) U XUMUYECKUX (TOPEHHE CBEYM, MTPOKAIMBAHUE
METHOM TPOBOJIOKH, B3aUMOICHCTBHE MEJA C KUCTIOTOM) IBNEHUH, HAOIFOICHUE U
OTNKMCAHHUE MPU3HAKOB MPOTEKAHUS XUMUYECKHX PEAKIMi (pa3JioKEeHHE caxapa,
B3aUMOJECHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus, Pa3sioKCHUE TUAPOKCHIA
meau (I1) mpu HarpeBaHuy, B3auMOJCHCTBHUE Kene3a ¢ pacTBOpoM coym meau (11),
U3YUYEHHE CTIOCOOO0B pa3CiICHUsl CMECEH: ¢ TTOMOIIBI MAarHuTa, (PUIbTPOBAHHE,
BBINAPUBAHKE, TUCTWUIALMS, XpoMaTorpadus, MpOBEICHUE OUACTKH OBAPEHHON
cond, HaOMIOJEHWE W  ONUCAHWE  PE3YJbTATOB  MPOBCIACHHS  OTBITA,
WUTFOCTPUPYIOIIETO 33aKOH COXPAHEHHsI MACChl, CO3/IaHUE MOJENEH MOJIEKYII
(IapOCTEPIKHEBBIX ).

Ba:kneiimme npeacTaBuTe/id HEOPraHUYeCKUX BEICCTB

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JEMEHT U MPOCTOE
BelleCTBO. Haxoxnenue kuciaopona B MPHUPOIE, (PU3MYECKUE U XUMUYECKUE
cBolicTBa (peakuuu ropenus). Oxcuabl. [lpumenenne kucmopoaa. CrocoOwl



NOJIyYE€HUsI KHUCJIOpoaa B Jad0opaTtopud M MPOMBILIIEHHOCTH. Kpyrooport
KHAcI0poaa B npupoe. O30H — aNIOTPONHAS MOAH(PUKALMS KACTOPOAA.

TemnoBol 3PQPEKT XUMUUYECKOW PEAKIUU, TEPMOXMMHUYECKUE YPABHEHMUS,
3K30- M DHIAOTEPMUYECKME pPEAKLUU. TOIUIMBO. yrojib U METAH. 3arpsa3HEHUE
BO3/yXa, YCWICHUE MAPHUKOBOTO 3(PpdeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — anemeHT M mpocToe BeuecTBo. Haxokaenue Bomopoaa B
npupone, (U3NUECKHE W XHUMHYECKHE CBOWCTBA, NPHUMEHEHHUE, CHOCOOBI
nony4deHus. KucaoTsl v comu.

MosisipHbiit 00BEM Ta30B. PaCU&Thl MO XUMUUYECKUM Y PABHEHHSIM.

dusznyecknue CBOWCTBA BOABI. Boaa kak pactBopurelib. PacTBOpEL
HachImieHHBIE M HEHACBIILEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10151 BEMECTBA B PAaCTBOPE. XUMUUYECKHAE CBOMCTBA BOIBI. OCHOBAHMUSI.
PoJib pacTBOPOB B NPUPOJE U B KM3HM YeNlOBEKA. KpyroBopoT BOJBI B MPUPOAE.
3arpsizHeHUe NPUPOAHBIX BOA. OXpaHa U OUMCTKA MPUPOIHBIX BOI.

Knaccupukanus Heoprannmueckux coeauHennii. Oxcuael. Knaccupukanus
OKCHIOB: CcONeoOpa3ywImmMe (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U
HecosieoOpasytonme. Homenknmarypa oxcuaoB. OU3MUECKUE W XHUMHYECKHE
CBOMCTBA OKCUAOB. [losyueHne OKCUI0B.

OcHoBanus. Knaccupukanuss OCHOBaHWH: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHMs. HomeHkmarypa OCHOBaHWH. DU3UYECKUE U XUMUUYECKUE CBOKCTBA
OCHOBaHUM. [lonyueHue 0CHOBaHUIA.

Kucnortel. Knaccudukamus kuciot. Homenknarypa kucinor. OU3nyecKue u
XUMHUYECKHE CBOWCTBA KucaOT. Pan aktuBHoctn merawioB H. H. bekerosa.
[TonyueHne KUCIIOT.

Comm. Homenknarypa coJicii. GU3NYECKUE U XUMUYECKUE CBOMCTBA COJICH.
ITonyuenue coneit.

['eHeTHUECKas CBA3b MEXKAY KIACCAMU HEOPTaHUYECKUX COCIMHEHUIA.

Xumuueckuii IKCnepumMenm:

KAYECTBEHHOE ONPEAEIICHUE COAEPIKAHU KUCIOPO1a B BO3AYXE, NOJYYECHUE,
coOupaHue, PACMO3HABAHUE W W3YYEHUE CBOMCTB KHCIOPOJAA, HAOIIFOICHUE
B3aMMOJICACTBUSL BELIECTB C KUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS U
NpeKpanicHusl ropeHus (moskapa), O3HAKOMJICHHE C oOpa3lnamMu OKCUJOB H
ONKMCAHHE WX CBOWCTB, MOJIyYCHHE, COOMpaHue, PacClO3HABAHHE M W3YUYCHUE
CBOUCTB BOJOpoJa (rOpeHUE), B3auMoJAeiCcTBIE BOOpoaa ¢ okcuaoM meau (1)
(BO3MOKHO MCIOJIb30BAHUE BUCOMATEPUANIOB), HAOIIOAEHUE 00pa3 OB BEIICCTB
KOJIMYECTBOM 1 MOJIb, MCCIEAOBAHUE OCOOCHHOCTEH PAcTBOPEHMS BELIECTB C
PA3IMYHOWA PACTBOPUMOCTBIO, NPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOMN
MacCOBOM HOJIEW paCTBOPEHHOTO BEIIECTBA, B3aUMOIENCTBUE BOIBI C METAUIAMU
(HaTpueM W KaibleM) (BO3MOXKHO MCIOJb30BAHUE BHUACOMATEPHAIOB),



UCCIIEOBAHNE O00Pa3LOB HEOPraHMYECKUX BEIICCTB PA3JIMYHBIX KIJIACCOB,
HAOJTIO/ICHUE N3MEHEHHS OKPACKW MHIMKATOPOB B PaCTBOPAX KUCJOT U IICIOYEH,
U3y4yeHue B3auMmojacicTBUs okcuaa meaum (II) ¢ pacTBOpoM CEpHO#l KHCIOTHI,
KHCJIOT ¢ METAUIAMHU, PEaKUUid HEUTpaIM3alud, IOJyYEeHUE HEPAC TBOPUMBIX
OCHOBAHW, BBITECHEHUE OJHOrO0 METalla APYTUM M3 PacTBOpa COJHM, PELICHUE
DKCIIEPUMEHTAIBHBIX 3aJa4 MO0 TeMe «BaxHeWiume Kiaccel HEOPraHHuYeCKHUX
COCTUHEHUI .

Hepuoanyeckunii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHX
yiemeHToB JI. . MenaeneeBa. CTpoeHue atoMoB. XUMHYECKasi CBS3b.
OKHCAUTENBHO-BOCCTAHOBUTEIbHBIC PEAKIIMHU

[lepBbic MOMBITKA KJIACCHPUKALMA XUMUYECKHX 3JeMeHTOB. [loHsaTHe ©
rpynnax CXOJHBIX OJJIEMEHTOB (IICTOYHBIE W INEIIOYHO3EMENbHBIE METAUIbI,
raJIOTE€HbI, HHEPTHBIE Ta3bl ). DNIEMEHTHI, KOTOPbIE 00Pa3yOT aM(POTEPHBIE OKCHIBI
Y TUAPOKCUIBL.

[Tepuoauueckuii 3aK0H. [lepuoanyeckas CHCTEMa XUMAYECKUX JJIEMEHTOB /1.
N Menneneera.  KopoTkonepuoanas W JUIMHHONEPUOAHAT  (GOPMBI
Ilepuoanueckoit cucteMbl XUMU4Yeckux dieMeHToB J[. M. Menneneesa. 1lepuo nbl
u rpynnel. OU3NYECKU CMBICT MOPAAKOBOIO HOMEpA, HOMEPOB IEepHoaa M
IPYIIIBI JJIEMEHTA.

Crpoenne atromoB. CocTaB arTOMHBIX sep. MU30Tonel. DnekTpoHbl. CTpoeHUE
ANIEKTPOHHBIX  000JI0YEK aroOMOB MEpBbIX 20 XUMUYECKHX DSJIEMEHTOB
Ilepnonnueckoit cucrtemsl J[. Y. MenneneeBa. XapakTepucTUKa XHUMHUYECKOTO
3JIEMEHTA M0 €ro MoJIoKeHUto B llepuo auueckoi cucrteme 1. M. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHUS pagMyca arOMOB XHMHMYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB MO IPynnaM U NeEPUoaaM.

3HavyeHue [lepnoanyecKkoro 3akoHa u [ lepruo 1n4ecKoi CUCTEMBI XUMUYECKHUX
DJIEMEHTOB JUI Pa3BUTUSA Hayku W npaktukd. JI. Y. MenneneeB — y4€HBIA U
IPKIAHVH.

Xumuueckas cBsi3db. KoBajieHTHas (MOJsipHas W HENOJISIPHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTD XUMUAYECKUX SJIEMEHTOB. TOHHAS CBA3b.

Crenenbp  oxkucyeHuss.  OKHUCIMTEIBHO--BOCCTAHOBUTEIBLHBIE — PEAKLIMU.
[Tpoueccrl OKMCIIEHUS. U BOCCTAHOBIEHUS. OKUCIIMTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepuMenm:

u3ydyeHre o0pa3loB BEUICCTB METAUIOB M HEMETAUIOB, B3aWMOJICHCTBHE
THAPOKCHAA LIMHKA C pAacTBOPAMHU KHUCIIOT W IIENOYEH, MPOBEAEHUE OIBITOB,
WUTIOCTPUPYIOIIIAX ~ MIPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTEILHBIX  PEAKLIMANA

(ropeHue, peakuuu PasaoKeHUs, COCTUHEHUS ).
Mesxicnpeomemnbole ceasu



Peammzanuss MEKNPEAMETHBIX CBSA3€H NMPH M3YYEHUM XMMHM B 8 Kjacce
OCYIIECTBIIIETCS 4epPe3 MCIOJb30BAaHUE KAaK OOIMX ECTECTBEHHO --HAYYHBIX
MOHSATHM, TAK W MOHITUH, SIBISIOIIMUXCS CUCTEMHBIMH IS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO0uMe ecTeCTBEHHO--HAYYHBIC TIOHATHS: HAYYHbINA (DaKT, TUIIOTE3a, TEOPUS,
3aKOH, aHaJIM3, CHHTE3, KIacCUPUKAUs, TEPUOJUYHOCTb, HAOIIOACHHE,
3KCIIEPUMEHT, MOJAEIAPOBAHUE, U3MEPEHUE, MOCIIb, SIBJICHUE.

du3MKa: Marepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIMJ,
M30TOMBI, PAAUOAKTUBHOCTD, MOJIEKYJIA, SIEKTPUUYECKUI 3apsa, BELIECTBO, TENO,
00BEM, arperarHoe COCTOSIHUE BEIIECTBA, Ia3, PU3NUECKUE BEINYUHBI, CIUHULBI
MU3MEPEHUS, KOCMOC, TIIAHETHI, 3BE3AbI, COJHLE.

buonorus: porocuntes, neixanue, OuocPepa.

['eorpadus: armocdepa, ruapocdepa, MHHEPATbI, TOPHBIC MOPOJHI,
MOJIE3HBIE UCKOTIAEMBIE, TOTTUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAsI peaKIus

Ileproanueckuii 3akoH. [ lepruoauyeckas cucTeMa XUMUYECKUX JIEMEHTOB /.
HU. MenpeneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB
XUMUYECKUX DIIEMEHTOB TMEPBBIX TPEX MEPUOJOB, KaMs, KaIbLHUSI M MX
COCAMHEHUI B COOTBETCTBUM C TIOJIOKEHUEM DIEMEHTOB B lleproanveckoi
CHACTEME U CTPOCHUEM UX aTOMOB.

CrpoeHHe BeIIECTBA: BHJABI XUMUYECKOW CBA3U. THNBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTE CBOMCTB BEIIECTBA OT TUIA KPUCTAUINIECKON PEIIETKH U
BHUa XUMHUYECKON CBA3M.

Knaccupukanuss 1 HOMEHKIIATypa HEOPraHWUYECKUX BEIICCTB. XUMHUYECKHUE
CBOMCTBA BEHIECTB, OTHOCAIUMXCS K PAa3JIMYHBIM KJIACCaM HEOPraHMYECKHUX
COCAMHEHUI, TEHETUYECKAs CBSI3b HEOPraHU4 €CKUX BELIECTB.

Kunaccudukanus XaMA4ECKUX PEAKLMI IO PA3TMYHBIM PA3HAKAM (110 YKCITY
M COCTAaBY YYaCTBYIOIUMX B PEaKIMW BEIIECTB, MO TEIOBOMY 3(dekty, mo
WU3MEHECHHUIO CTEMEHEH OKUCIICHUSI XUMHUYECKUX 3JIEMEHTOB, MO 0OPAaTUMOCTH, N0
YYACTHIO KATAIM3aropa). DK30- U 3HAOTEPMUUYECKHAE PEAKIIMH, TEPMOXUMHYECKHUE
YPaBHEHMUSL.

[TonsiTie 0 ckopocTu XxuMHUYeCKO peakumu. [loHsaTne 00 oOparumbIX U
HEOOPATUMBIX XUMHYECKUX peakuuaX. [IOHATHE O TOMOTEHHBIX U M€TEPOTEHHBIX
peakuuax. [lonsatue o karanuse. [loHATHE O XUMHUYECKOM paBHOBECHU. DAKTOPHI,
BIIMSIOIIAE HA CKOPOCTb XMMHUYECKOM PEAKIMM W TOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHCIIMTENTbHO-BOCCTAHOBUTENIBHBIC ~ PEAKLMW,  DJIEKTPOHHBIA  OanaHc
OKHCIIMTENIBHO-BOCCTAHOBUTENBHOM ~ peakumu.  COCTaBIeHUE  ypPaBHEHUWM



OKUCJIMTENBHO--BOCCTAHOBUTENBHBIX PEAKIMA € HCMOJb30BAHUEM METOJA
AIEKTPOHHOTO OajlaHca.

Teopus SMEKTPOJIMTHUECKOH AUCCONUALUHN. DICKTPOTUTHI U HEXNIEKTPOJIUTHIL.
KarnoHnbl, aHnoHbl. MexaHn3M IHUCCOUMALMKM BEHICCTB C Pa3IM4YHBIMA BHIAMHU
XUMHUYECKO# CBsI3u. CTeneHb auccouman. CUIbHBIE U CITA0BIC HIEKTPOJIUATHIL.

Peakumn noHHOTO 0OOMEHA. Y CJIOBHS MPOTEKAHNS PEAKLAA HOHHOTO OOMEHA,
NOJIHBIE W COKpAIIEHHBIC HMOHHBIE YypaBHEHWs peakuuii. CBOMCTBA KHUCIOT,
OCHOBAaHMH MW COJICH B CBETC MPEACTaBICHHNA OO0 SIEKTPOJUTHUECCKON
aucconranuu. KauecTBeHHbIE peakiiy Ha MOHBL. [IoHATHE O THAPOAM3E CONICH.

Xumuueckuii Jkcnepumenm:

O3HAKOMJICHHE C MOJACISIMHA KPHUCTAUIMYECKAX PEIIETOK HEOPraHMYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpagura W aiMasa), CIOKHBIX BEIIECTB
(xJTopuaa HaTPHUsl), UCCIIENOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKONH PEAKIINH
OT BO3JACHCTBHUS pPa3MUYHBIX (PAKTOPOB, HCCICAOBAHUE BIIEKTPOT POBOJIHOCTH
PacTBOPOB BEUIECTB, MpOLECca IACCOUMALMM KHUCJIOT, WICIOUECH W COJel
(BO3MOKHO  HMCIOJb30BAHUE BHUAECO MAarcpualioB), TMPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKM  NPOTEKaHWs  PEaKnuii  MOHHOro  oOMeEHa
(oOpazoBaHKMe OcCaaKa, BBIACICHUE Ta3a, OOpa3OBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIMX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIMiA
(ropeHue, peakuuu PassIoKEHHsI, COCIUHEHUS ), PACIIO3HABAHUE HEO PraHUYECKHAX
BEUICCTB C TMOMOINBID KAYECTBEHHBIX PEAKIMA HA HMOHBI, PELICHHE
AKCMEPUMEHTAITbHBIX 3a/1a4.

Hemetannbl 1 uX coeJUHEHUSA

OOmas xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTEpPHbIEC CTEMEHU OKUCeHHs. CTpoeHue U (Ppu3ndecknue CBOMCTBA MPOCTHIX
BEIICCTB — TAJIONeHOB. XHWMHUYECKHME CBOWCTBA HA IMPUMEpPE XJopa
(B3aMMOJCICTBAEC € METAUIAMHM, HEMETAUIAMU, IHEN0YaMu). XIJIOPOBOIOPO.
ConsiHas KMCJIOTa, XMMUYECKHAE CBOMCTBA, MOJIy4YCHUE, MPUMEHEHUE. [leiicTBre
XJIOpa ¥ XJIOPOBOJOPOJA HA OPraHM3M 4YelOBeKa. BakHelmme XJIOpuabl U UX
HAXO0K/ICHUE B MMPUPOJIE.

OO0uras xapakrepucTuka 3MeMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKHUCICHUsA. CTpoeHue W (PU3UUECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJAH CEPBI. AJNIOTPOIMHbBIE MOAU(PHUKALIMHA KUCIOPOIa
U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepOBONOPOA, CTPOEHUE, PUIHUECKUE U
XUMHYECKUE CBOWCTBA. OKCUABI CEPBI KAK MPEACTABUTEIN KACIOTHBIX OKCUIOB.
CepHas kucjota, (PU3MUECKHME W XUMUYECKHME CBOWCTBa (0o0OuME Kak
OPEACTABUTENS KJacca KUCIOT M crneuu(puyeckue). XUMUYECKHE PEaKLUH,
JSKAIIME B OCHOBE MPOMBIILIICHHOTO crnoco0a MOJyYEHUs CEPHON KUCIOTHI.
[Tpumenenne cepHOil KUCAO0ThI. COJM CEPHOM KHUCIOTHI, KAYECTBEHHAS PEAKIMs Ha



cyabgar-uoH. HaxoxxaeHue cepbl U €€ COCAUHEHUi B mpupoje. XUMHUECKOE
3arps3HEHUE OKPY’KAIOUIEH Cpefbl COCAMHEHUSIMHU CEpbl (KUCJIOTHBIE MO,
3arpsi3HEHUE BO3JyXa U BOJIOEMOB), CITOCOOBI €r0 MPE0TBPAILCHUS.

OOmas xapakTepucTuka 3J1eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHS
arOMOB, XapaKTEPHbIE CTECMICHU OKHUCJICHUs. A30T, paCpOCTPAHEHHUE B MPUPOIE,
(pU3nUECKUE U XUMUYECKUE CBOMCTBA. KpyroBOpoT a3oTaB mpupoae. AMMHUAK, Er0
$u3nUeCcKue U XUMUYECKUE CBOMCTBRA, TOJYYEHHUE U TIpuMeHeHue. Cou aMMOHMS,
uX (PU3NYECKHUE M XMMUUECKKE CBOCTBA, MpuMeHeHue. KauecTBeHHas peakiius Ha
HOHBI aMMOHMs. A30THas KUCJIOTa, €€ MOJy4YCHUE, (PU3UUECKUE U XUMHUUECKUE
CBOMcTBa (00ImME Kak MPEACTABUTENS Kiacca KHCIOT W CHEUU(PUUECKUE).
Hcnosib30BaHME HUTPATOB M COJICH aMMOHHS B KAueCTBE MUHEPAIbHBIX
ynoopenuit. XUuMUUYECKOE 3arps3HeHe OKpY Karolel Cpeibl COEAMHEHUSIMU a30Ta
(KUCJIOTHBIE JOKAW, 3arpsi3HEHUE BO3AyXa, MOYBBl W BoA0EMOB). docdop,
auoTponHble Moaupukauun (pocdopa, PU3MUECKUE U XUMHUYECKUE CBOMCTBA.
Oxkcun pochopa(V) u pocdopHas kuciaoTa, PU3NUECKUE U XUMHUYECKHE CBOMCTRA,
noJryuenue. Micnosb3oBanne pocdaroB B Ka4ECTBE MUHEPATIBHBIX YA0OPEHHUIA.

OO0uras xapakrepuctuka 3meMeHTOB [VA-rpynmbel. OcOOEHHOCTH CTPOCHUS
arOMOB,  XapaKTepHbIE CTENEHM  OKUCIICHHUS.  YTJEPOJA,  aUIOTPOIHbIC
MOAU(UKALMK, PACTPOCTPAHEHUE B MNPUPOJE, (U3UYECKUE MU XUMHUECKHE
cBoiicTBa. Ancopoiuus. KpyroBopot yrieposa B npupoje. OKCUabl yriaepoaa, ux
¢uznvyeckue M XUMUYECKUE CBOWCTBA, JCHCTBUE HA >KUBBIE OPraHU3MBI,
NOJIYYEHHE M MPUMEHEHUE. DKOJIOTUUECKHUE MPOOIEMBbI, CBA3AHHBIE C OKCUIOM
yraepoaa (IV), runore3a rmoOanbHOTO MOTEMJICHUS KIIMMAara, MapHUKOBBIN
3 dekT. YronbHas KACIOTA U €€ COJIU, UX (PU3NUECKUE U XUMUYECKHE CBOWCTRBA,
nojiydeHue W mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnosib3oBaHue kapOOHATOB B OBITY, MEAULMHE, TPOMBILILICHHOCTH U CETbCKOM
XO3AMCTBE.

[lepBoHaYanbHBIC MOHATHS 00 OPraHUYECKUX BEUIECTBAX KAK O COSTMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, aleTUJICH, 3TaHOJI, TJIMLEPUH, YKCYCHAs KACTIOTA).
[TpypoaHBIE WCTOYHUKM YIJIEBOAOPOJAOB (Yyrojb, MNPUPOAHBIA Ta3, HePTh),
OPOAYKTBI MX NepepaboTkh (OCH3WH), X POJIb B OBITY M NPOMBILUICHHOCTH.
[TonsiTe 0 OMOJOTUYECKH BKHBIX BEHIECTBAX: KUPAX, O€NKAX, YIIeBOaX — U UX
poJIM B OKM3HM 4YeNoBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHUI.

Kpemuuii, ero ¢usnyeckue W XUMHYECKHE CBOMCTBA, MOJIyYEHHE U
npuMeHeHue. CoeauHeHuss KpemMHus B npupoie. OOmme npeacTaBieHUus 00
okcuzae kpemuus (IV) u kpemHueBoii kucaote. CUIIMKAThI, UX UCMOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHEHIINe CTPOUTENbHBIE MATEpUANIbl: KEPAMUKA,



CTEKJIO, EMEHT, OETOH, *Kene300eToH. [TpodiaeMbl 6€30MaCHOTO MUCTIOIb30BaAHUS
CTPOUTENBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnEPUMEHM:

U3ydeHrue 00Pa3ioB HEOPraHUYECKUX BEIIECTB, CBOUCTB COJITHOU KUCIIOTHI,
NPOBEACHUE KAYECTBEHHBIX PEAKIMI HA XJIOPHUI-HOHbI U HAOIOICHUE MPU3HAKOB
WX TPOTEKAHWS, OMBITHI, OTPAKAKOIIME (PU3NUECKHE M XUMUYECKHE CBOMCTBA
TAJIOTEHOB M HMX COEAMHECHHU (BO3MOXXHO HMCIOJIb30BAHUE BHICOMATCPUANIOB),
O3HAKOMJICHHE C oOpa3naMH XJIOPWAOB (TaJlOTEHUI0B), O3HAKOMJICHUE C
oOpasmaMu  ceppl W €€  COCIAMHCHHMSIMU  (BO3MOKHO  HCIOJIb30BAHUE
BHJICOMATEPUANIOB), HAOIIOJEHUE Mpoliecca OOYIIMBaHUS caxapa NoJ JACHCTBHEM
KOHLICHTPUPOBAHHON CEPHOW KHUCJIOTHI, W3YYECHHE XUMHYCCKAX CBOWCTB
pa30aBNEHHO I CEPHOM KUCTIOTHI, TPOBEACHUE KAUECTBEHHO W PEAKIMK HA CyJb(ar-
VMOH W HAONIOJCHHE MPU3HAKA €€ MPOTEKaHWs, O3HAKOMJICHUE C (PU3MUYECCKUMU
cBolicTBaMM a30Ta, (ocdopa W HMX COCAMHEHUH (BO3MOXKHO HCMOJIb30BAHUE
BHJICOMATEPUAIOB), 00pa3uamMu a30THBIX U (POCPOPHBIX YIOOPEHHIA, OTyUYECHHE,
coOupaHue, pacno3HABAHMEC M W3YYEHHE CBOHCTB aMMHakKa, MPOBEICHUE
KAYECTBEHHBIX PEAKIMil HA MOH aMMOHUs U Poc(dar-uoH U U3YUYECHUE NMPU3HAKOB
MX MPOTEKAHUS, B3aUMOAEUCTBAE KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI C MEIBIO
(BO3MOKHO  MCIOJBb30BAaHUE  BUACOMATEPUATIOB),  M3YYEHUE  MOJCICH
KPUCTAJUTMYECKUX PEHIETOK anMasza, rpaduta, (yuiepeHa, O3HAKOMJICHHE C
MPOLECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTUBOTasa, NOJIy4eHUE, COOMPAHUE, PACTIO3HABAHUE U M3yUYCHUE
CBOWCTB YIJIEKHCJIOTO Ta3a, MPOBEACHUE KAUECTBEHHBIX PEAaKUMKA HA KapOOHAT U
CWIMKAT-MOHBl W H3yYCHUE TMPU3HAKOB WX TMPOTEKAHUsS, O3HAKOMIICHHE C
OPOAYKIMEH CHIMKATHOW MPOMBIIUICHHOCTH, PEHICHUE HSKCIEPUMEHTATbHBIX
3a1a4 mo TeMe « BaxHellme HeMeTalyibl U UX COSAUHEHHSY .

MeTa//ibl U HX COCAMHEHUS

OO0uras xapakTepUCTHKA XMMUYECKUX DJIEMEHTOB — METAIJIOB HA O CHOBAHHUHM
ux noyioxkeHuss B llepmoamueckol cucteme Xumuyeckux sieMeHtoB /J[. M.
MeHnneneeBa u cTpoeHust aroMoB. CTPOEHHE METAIOB. MeTalueckas CBs3b U
METAUIMYECKA] ~ KPUCTAUIMYECKAas  PEIIETKA.  DJCKTPOXUMUYECKHHA — psl
HaNpsHKEHUH METAUTOB. OU3NYECKUE U XUMHUYECKUE CBOMCTBA MeTaIoB. O0nme
crnoco0bl MOJIy4eHUsT METauIoB. [IOHATHE O KOPPO3WM METANIOB, OCHOBHBIE
crnoco0bl 3ammTel UX OT Koppo3uu. CruaBbl (CTadb, YYT'YH, JOPATFOMUHMIA,
OpoH3a) U UX TPUMEHEHUE B OBITY W MPOMBIILICHHOCTH.

[IlemoyHbIe METAMUIBL: MOJOKEHUE B [lepuoandeckoil cuCTEME XMMUYECKUAX
anemeHToB JI. M. MenaeneeBa, CTpOCHUE UX arOMOB, HAXOXKIAEHWUE B MPUPOIE.
OuznvecKue U XUMHUYECKUE CBOWCTBA (HA MpUMeEpPe HATpus W Kammst ). OKCHIBI U



TMAPOKCUABl HAaTpuss W Kammsa. [[pUMEHEHME ILENOYHBIX METALIOB M MX
COECIUHECHUM.

[Ilen04YHO3EMENBbHBIE METAUIBI MAarHuid M KaJIbLOWWA. TOJOKCHHE B
Ilepuoanueckoit cucreme xumuueckux snemMeHtoB 1. M. MenneneeBa, cTtpoeHue
MX aTOMOB, HAX0XKJAEHUE B MPUPOAC. DU3NUECKHE U XUMUUYECKUE CBONCTBA MarH Ast
W Kanbuusl. BaxHeiinme coenquHeHus Kamblus (OKCHI, THAPOKCHI, COJIH).
XKéctkocTh BOJBI 1 cCIOCOOBI €€ YCTPAHEHUS.

ANOMUHUN: TOJI0XKEHUE B [Ieproandeckoii CHCTEME XUMHAYECKUX SJIEMEHTOB
J. Y. MenneneeBa, cTpO€HHE aroma, HaXOXKIeHWE B npupone. Ousndeckue u
XUMHUYECKUE CBOICTBA AFOMUHMSI. AM(POTEPHBIE CBOWCTBA OKCUAA U THAPOKCUAA
ATFOMUHMUS.

Kene3o: nomoxkeHue B [lepuoanueckon cucteMe XuMUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpOCHHE aroma, HAaXOXKAeHHE B mnpupone. PU3HYECKUE U
XUMUYECKUE CBOMCTBA skenme3a. OKCHUIbL, TUAPOKCH B M coin kenesa (1) u skenesa
(IIT), ux cocTtas, CBOMCTBA U OJIYUYCHHUE.

Xumuueckuii IKCnepuMenm:

O3HAKOMJIEHHE C oOpaslaMM METAUIOB M CIUIABOB, WX (PU3UYECKUMHU
CBOWCTBAMM, W3YYEHHE PE3yJIbTAaTOB KOPPO3UM  METALIOB  (BO3MOYHO
UCIOJIb30BAaHUE BUACOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOAECHCTBHUS OKCHAA
KaJIblMsl W HATpHsl C BOJOW (BO3MOKHO MCIOJB30BAaHHE BUIACOMATEPUAIIOB),
MCCJIEA0BAHUE CBOMCTB KECTKOW BOJBI, TPOLECCA TOPEHUS XKENE3a B KUCITOPOIE
(BO3MOKHO  MCHOJIb30BAHUE  BUIACOMATECPUAIOB), NPU3HAKOB MPOTECKAHWUS
KAYECTBCHHBIX PEAKUMI HA MOHBI: MATHUSA, KaJlbLMs, aTFOMUAHMS, LUHKA, JKEIe3a
(I) u xene3a (I11), mean (II), HAOMrOAEHKUE M OMUCAHUE TPOLECCOB OKPAIIMBAHUS
IUIAMEHU HOHAMHW HATPUS, Kaldsd W KalblHsg (BO3MOXKHO WCIOJIB30BAHHE
BHJICOMATEPUANIOB ), UCCIIEAOBAHUE aM (POTEPHBIX CBOWCTB TMAPOKCUAA ATFOMUHUS
Y TUAPOKCHUAA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe « BakHelmme
METAIIBI U KX COCTMHECHHUS .

XHMHSA 1 OKPYKAKOLIAs cpeaa

BemectBa 1 marepuansl B MOBCEAHEBHON >KM3HM 4elloBeka. be3omacHoe
WCIOJIb30BAHKUE BEIECTB M XUMUYECKUX peakumii B ObITy. llepBas momouis npu
XUMHUYECKUX 0XKOTaX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHUE OKPY KaroWeh cpeapl (mpenenbHas AOMyCTUMast
KOHUEHTpauus BeuiecTs, nanee — [1J1K). Poib xMMuK B PEIEHUH 3KOJOTHYECKUX
npoOJIEM.

Xumuueckuii IKCnepumMenm:

U3y4eHHe 00pa3loB MarepuaaoB (CTEKJIO, CIUIABBI METAUIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemnvie ceasu



Peanmuzanus MEXNpeaMETHBIX CBs3ed MpPU M3YyUECHUM XUMHMU B 9 Kiacce
OCYUIECTBJISIETCS 4Y€pPe3 MCTOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHSATUHN, TaK ¥ MOHIATHM, SBJISIOMIMXCS CUCTEMHBIMU JJIsl OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO011Me ecTeCTBEHHO-HAYUHbIC MOHSTHUS: HAy4YHbIH ()aKkT, TMIOTE3a, 3aKOH,
TEOpUs, AaHaIM3, CHUHTE3, Kilaccu(UKalusi, MEPUOJAUYHOCTh, HAOIIOIECHUE,
AKCMIEPUMEHT, MOJACIMPOBAHUE, H3MEPEHUE, MOJCNb, SBJICHUE, MAPHUKOBBIM
3(pPeKT, TEXHOIOTHS, MaTEPUATHI.

duzuka: Marepus, arToM, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOTBI, PAJAMOAKTUBHOCTh, MOJIEKYJA, SJACKTPUUYECKUIl 3apsj, MPOBOJHHUKH,
NOJYTPOBOJAHUKM, JUAJIEKTPUKH, (OTORJIEMEHT, BEUIECTBO, TENO, OOBEM,
arperarHoe COCTOSIHUE BEILIECTRA, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAILIMYECKAsI
pelETKa, CIUIaBbl, (PU3NUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHUS, KOCMUUYECKOE
OPOCTPAHCTBO, MJIAHETHI, 3BE3 b1, COJIHIIE.

buonorus: gorocuntes, abixanue, Ouocdepa, 3KOCUCTEMA, MUHEPATbHBIE
yIOOPEHUS, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbBIE BELIECTRA.

['eorpagus: armocgepa, ruapochepa, MHHEpaIbl, TOPHbIE TOPOIHI,
NOJIE3HBIE UCKOMAEMbIE, TOIJIMBO, BOJIHBIE PECYPCHI.



IVNTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA TNPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOIT'O OBIIETI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PpE3yJbTaThl OCBOEHUS NPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHusl JOCTHUTAKOTCS B XOA€ OOYyYEHHs] XMMWUW B €IUHCTBE YYEOHOW W
BOCIIATATENBHON NEATENBHOCTH B COOTBETCTBUHM C TPAAULIMOHHBIMU POCCUNCKUMHU
COLMOKYJIBTYPHBIMA W JYXOBHO-HPABCTBEHHBIMU LEHHOCTAMH, HPUHATBEIMU B
oOILIECTBE MpaBWJIAMHM M HOPMAaMmMu MNOBEACHHS W CIOCOOCTBYIOT MpoLEccaM
CaMOTIO3HAHWS, CAMOPA3BUTHUS U COLMATM3ANUN 00YYAOIIAXCS.

JIM4HOCTHBIE ~ PE3yJIbTAaThl  OTPAKAOT  TOTOBHOCTh  OOYYAKOUIMXCS
PYKOBOACTBOBATbCSA CHUCTEMOW IMO3UTUBHBIX LEHHOCTHBIX OpHUEHTAUMNA U
paclIMpEeHNEe OTBITA AEATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpuoTH4YeCKOro BOCIUTAHHS:

LIEHHOCTHOI'O OTHOLLIEHUS K OTE€YECTBEHHOMY KYJIIbTYPHOMY, HCTOPAUYECKOMY
U HAYYHOMY HACJECIWI0, MOHUMAHU 3HAYCHUS XUMHYECKOW HAYKH B JKU3HU
COBPEMEHHOTO OOIIECTBA, CMIOCOOHOCTH BIIAAETh TOCTOBEPHONH MHPOPMALMEH O
MEPEAOBBIX JOCTWKEHUAX M OTKPBITHUAX MUPOBOW M OTEYECTBEHHOW XUMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOWCTBE MUpa U OOLIECTBA,

2)rpas>KaaHCcKOro BOCIUTAHHS:

MPEACTABICHUS O COLMAIBHBIX HOPMAax M TNpaBWIaAX MEKIMYHOCTHBIX
OTHOILICHUN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO
NOJIE3HOM,  y4eOHO-HCCIIEAOBATENLCKON, TBOPYECKOW W APYrMX BHOAX
JEATENLHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MEATEIBHOCTH TPH
BBINIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJIHCHUN XUMHYECKUX
AKCMEPUMEHTOB, CO3AaHUH YYEOHBIX TPOEKTOB, CTPEMJIEHHUS K B3aUMOIIOH UMAH U0
YW B3aUMONIOMOIIM B MPOLECCE 3TOW Y4eOHOH AEATENBHOCTH, TOTOBHOCTH
OLIEHMBAaTh CBOE TOBEACHUWE M TOCTYIIKM CBOMX TOBApPUIIEH C MO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YUYETOM OCO3HAHUSA MOCIIEACTBUI MMOCTYIKOB;

3)U€HHOCTH HAYYHOTO TO3HAHMS

MHUPOBO33PEHUYECKUE MPEACTABICHUSA O BEIIECTBE U XUMUYECKON pPeakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJIAIOLIME
OCHOBY /I IOHAMAHWsI CYIMHOCTH HAy4YHOU KapTHHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTIX PAa3BUTHSA MPUPOABI, B3aUMOCBA3IX YEIOBEKA C
MPUPOJAHON CPENO, O POJIM XUMHUM B TIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[T03HABaTEIbHBIE MOTHUBBI, HAIPABJICHHBIC HA MMOJIyYEHUE HOBBIX 3HAHWN 110
XUMHH, HEOOXOAUMBIEC Il OOBSICHEHHS HAOMHOJAEMBIX MPOLECCOB W SIBJICHUM,
NO3HABATEILHOM, MH(POPMALMOHHON M UYMTATENBLCKON KyJIBbTYpBI, B TOM YHCIIE
HABBIKOB CaMOCTOATENBHON paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYPOid, HOCTYNHBIMM TEXHHUYECKUMHU CPEACTBAMH HH(POPMALMOHHBIX
TEXHOJIOTHIA,

UHTEPEC K OOYYECHHUIO W TMO3HAHUIO, JHOO03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K CcamMm000pa30BaHWIO, TMPOCKTHOH W HCCIIECA0BATENbCKOM
JEATENLHOCTH, K OCO3HAHHOMY BBIOOPY HAaMPaBJICHHOCTH W YPOBHS OOyYEHHs B
JIAIbHEHIIIEM

4)¢popmMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHME LEHHOCTH J>KA3HU, OTBETCTBEHHOIO OTHOILICHHWS K CBOEMY
3J0POBBI0, YCTAHOBKM Ha 3J0POBbII 00pa3 >KU3HU, OCO3HAHUE MOCJEACTBUN U
HEMPUITHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS ATKOT0JIsI, HAPKOTHKOB, KYPEHHUS ),
HEOOXOAMMOCTH COOJIFOJICHUsT TpaBuil  O€30MaCHOCTH MNpU  OOpallleHUH C
XUMHYECKUMU BEUICCTBAMH B OBITY M PEAIbHOM JKU3HU;

S)TpyaoBoro BOCHUTAHUA:

MHTEPEC K MPAKTUYECKOMY H3YUECHUIO TPO(ECCHI U TPY1a Pa3IMYHOTO POJa,
YB@KECHUE K TPYAy M PE3yibTaraM TPYAOBOH IEATEILHOCTH, B TOM YHCJIEC Ha
OCHOBE TNPHMEHCHUS NPEAMETHBIX 3HAHWA MO XWMHWHW, OCO3HAHHBIA BBHIOOD
WHANBUAYATBHOM TPAEKTOPUH MPOAOJDKCHHAS 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XUMHUHU, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEM,
yCHEmHOM MpoeCCHOHATBHOM NEATENBHOCTH M PA3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aAalTUPOBATHCS B MPO(ECCUOHATBHOM Cpeac;

6)3K0JI0THY€CKOTr0 BOCIIUTAHUSA:

3KOJIOTMYECKH 1e7IecO00pa3HOE OTHOWIEHHE K OPUPOJAE KaK MCTOYHUKY
JKU3HHM Ha 3eMJIE, OCHOBE €€ CYHICCTBOBAHMS, TOHUMAHKUE LIEHHOCTH 3I0POBOr0 U
O0e3omacHoro oOpa3a >KA3HW, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(PU3UYECKOMY M TICUXHYECKOMY 3J0POBBIO, OCO3HAHME LEHHOCTH COOJIFOICHUS
npaBul 0€30NaCHOTO MOBEACHUS TPU PabOTE ¢ BEUICCTBAMH, a TAKKE B CUTYaLUSX,
YIPOXKAKOIMIMX 30POBbIO U JKU3HHU JIFOACH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJYYACMbIC MTPU U3YUYEHUN XUMUH, IS
PELICHAS 3a1a4, CBA3aHHBIX C OKPY KAFOIIEN IPAUPOTHON CPEAONA, IS MOBBIIIICHUS
YPOBHSL  3KOJIOTMYECKON  KYJBTYPBHI, OCO3HAHMWS TJOOAILHOrO XapakTepa
AKOJIOTMYECKUX MPOOJIEeM M NMYyTEH WX pPEUICHUs MOCPEACTBOM METOJ0B XHMHH,
3KOJIOTUYECKOTO MBILIICHHS, YMEHUSI PYKOBOJACTBOBATLCS UM B IMO3HABATENLHOM,
KOMMYHHUKATHBHON U COLUAIBLHON MPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B coctaBe MmeranpeaMETHBIX PE3YJIbTATOB BBIACISIIOT 3HAYAMBIC MJIs
(GOpMHUPOBAHUS MHUPOBO33PCHUSI OOINICHAYYHBIC TMOHATHS (3aKOH, TEOPHS,
OPUHLINI, TUNOTE3a, PaKT, CUCTEMA, MPOLECC, SIKCIIEPUMEHT U IPYTOE. ), KOTOPHIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETAX M MO3BOJSIOT Ha
OCHOBE 3HAHWH M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIETOCTHOM



HAYyYHOW KapTUHE MUPA, U YHUBEPCAJIbHBIE YUCOHbIE NEHCTBUS (MO3HABATEbHEIE,
KOMMYHHUKATUBHBIE, PETYJSATHBHBIE), KOTOPbIE O0OECMEUMBAKOT (POPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYLICCTBICHUIO YUEOHOM
JEATENLHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE AelicTBUS

ba3osbie jioruvyeckue AeicTBUA:

YMEHHUSI HUCIMOJb30BAaTh MPUEMBI JIOTUYECKOTO MBILIICHUS TPU OCBOEHUH
3HAHUI: PACKPHIBATH CMBIC] XUMUUYECKUX MOHATHI (BBLAEIATh MX XapaKTCPHbBIC
MPU3HAKW, YCTAHABJIMBATh B3aMMOCBS3b C JPYTMMH MOHSATUSIMU ), UCMOJIb30BATh
MOHSATHUS U1 00BICHEHUS OTAENbHBIX (PAKTOB U SBJICHUIA, BBIOMpAaTh OCHOBAHUS U
KPUTEPUU I KJAaCCU(UKAIUA XUMHYECKUX BEIIECTB U XMUMWYECKHX DPEAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICACTBCHHBIE CBS3U MEXKAY OOBEKTaMU H3YUCHHS,
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, NEAYKTUBHBIE, IO AHAJIOTUN ),
JIENATh BBIBOJIbI U 3aKTHOUCHUS,

YMEHUE NPUMEHATH B TMPOILECCE MO3HAHUS MOHATUS (NMPEAMETHBIE W
METANPEAMETHBIE ), CHMBOJIMYECKHUE (3HAKOBBIC) MOJENN, UCTIOJIb3YEMBIE B XUMUH,
npeoOPa3OBbIBATh NIMPOKO MPUMEHSIEMBIE B XUMUU MOJIEbHBIE TPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYecKas (opMysia U YPaBHCHHE
XUMUYECKOU peakiK — MPU PEIICHUN YU4eOHO-ITO3HABATENBHBIX 3a1a4, C YUETOM
ATUX MOJICTbHBIX MPEICTABJICHUNA BBISBJIATh U XapaKTEPU30BATh CYIIECTBECHHBIE
MPU3HAKK U3YYaEMbIX 00BEKTOB — XUMHUYECKUX BEMICCTB U XUMUYECKUX PEAKIINNA,
BBISBJISITE  OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJECACTBEHHBIC CBSI3U W
MPOTUBOPEUHUS B U3yHACMbIX MTPOIECCAX U SIBJICHUSIX.

ba3zoBbie ncciaenoBaresibCkne AeiicTBUS:

YMEHHE WCIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHWSA, a TaKKE€ B KAUYE€CTBE OCHOBBI s (POPMUPOBAHMS THUMOTE3BI TIO
MPOBEPKE MPABUIILHOCTH BhICKA3bIBAEMBIX CY>KIICHHIA,

npuoOpPETEHNE OMbITa MO TUIAHUPOBAHUIO, OPTraHW3allid W TMPOBEICHUIO
YUYEHUYECKHX SKCIEPUMEHTOB, yMEHHE HAOMOJaTh 3a XOJ0M MPOIECCa,
CaMOCTOSITENBHO MPOTHO3UPOBATh €0 PE3YNbTAT, GOPMYIMPOBATh OOOOIIECHHS U
BBIBOIbI IO pE3yJbTaTaM MPOBEAEHHOTO ONBITA, UCCIEAOBAHMS, COCTABIATE OTYET
0 MpOJenaHHOM padoTe.

PaGoTa ¢ unpopmanueii:

YMEHUE BBIOUPATh, AHAIM3UPOBATH W HWHTEPNPETHPOBATH HH(OPMALUIO
Pa3IMYHBIX BUAOB U (JOPM MPEACTABJICHUS, MOJy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4YHO-TIOMYJIIpHAsl JIMTEpaTypa XMMHYECKOTO COJACPKaHUS, CHPABOYHBIE
nocoOusi, pecypchl MHTEpHETA), KPUTUYECKH OILICHWBATh MPOTUBOPEUYUBYIO M
HETOCTOBEPHYIO HH(POPMALUIO,



YMEHHE NPUMEHITh PA3JIMYHBIE METOJbI W 3alPOCHl MPH MOKUCKE U OTOOPE
UHPOPMALIMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMUMBIX IJIsi BBIMOJHEHHS
y4€OHBIX U TO3HABATENBHBIX 33/1a4 OMPEACIEHHOTO THITA, TPUOOPETEHUE OTBITA B
00JIaCTH  MCIMOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
OBJIAJCHUE KYIbTYPOH AKTUBHOTO UCITOIB30BAHMS PA3JIMYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSTENBHO BHIOMPATh ONTUMATBHYIO (GOPMY IPEACTABICHUS HH(POPMALH U
WUTKOCTPUPOBATh PEUIAECMBIE 33Ja4M HECJIOXKHBIMH CXEMaMH, AuarpamMamw,
apyrumu popmamu rpaguku U MX KOMOWHAMSMU,

YMEHHE HCTOJb30BaTh M aHAIM3UPOBATb B Mpolecce y4yeOHOW U
UCCIIEAOBATENBCKOM AEATENPHOCTH HHPOPMALIKIO O BIMSHUA TPOMBILIICHHOCTH,
CEJbCKOT0 XO3SHWCTBA W TPAHCIOPTA HA COCTOSIHUE OKPYKAMOIIEH NPUPOAHOM
Cpensl.

KomMyHnKkaTHBHBIC YHHBEpPCAJIbHbIE YU4eOHbIe JeiicTBUS:

YMEHHS 337aBaTh BONPOCH (B XOJ€ AManora u (WiM) AMCKYCCHH) TO
CyLIECTBY  00CykmaemMod  TeMbl, (OpMyIMpPOBaT CBOU  MPEHAJIOKECHHS
OTHOCHTENBHO BBITIOJIHEHUS TPEMJIOKEHHON 3a1a4K;

YMEHHS  MPEACTABIATH  MOJIyYECHHBIE  PE3YJIbTAThl  MO3HABATEIBHOM
JEATETLHOCTA B YCTHBIX M MHCBbMEHHBIX TEKCTAX, JENarTh MPE3CHTALUIO
PE3YJITATOB BBIMIOJIHEHUST XUMUYECKOTO SKCTIEPUMEHTA (J1JaDOPaTOPHOTO OTBITA,
1a00paTopHOH pabOTEI 1O UCCIIETOBAHUIO CBOMCTB BELIECTB, YU€OHOTO MPOEKTA),

YMEHHsS Y4YeOHOr0 COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEIILHOM M KCCICAOBATENBCKON  NEATENBHOCTH NPH  PELICHUU
BO3HUKAIOMMX NPOOJEM Ha OCHOBE yuéra OOIIMX MHTEPECOB M COTMIACOBAHHMS
no3uLrid (00CYXIeHHsI, 0OMEH MHEHUSMU, «MO3TOBBIE IITYPMBI», KOO PAUHALIHS
COBMECTHBIX JICHCTBHN, ONPEACICHUE KPUTEPUEB IO OIEHKE Ka4vecTBa
BBINIOJIHEHHO W paboThl U APYTHE).

PeryasitTuBHble YHUBepcaJbHbIC Y4eOHbIC ACHCTBHS:

YMEHHE CAMOCTOSITEIbHO OMPEAENATh LENU JEATEIbHOCTH, IJIAHUPOBATH,
OCYIIECTBJIATh, KOHTPOJMPOBATh U MPH HEOOXOIUMOCTH KOPPEKTHPOBATh CBOKO
JEATENLHOCTD, BBIOMpaTh HanOosee 3(P(PEKTUBHBIE CITOCOOBI PEIICHUS YUEOHBIX U
NO3HABATENIbHBIX 33Ja4, CAMOCTOSITEIbHO COCTABIISATh WM KOPPEKTHPOBATh
MPEUIOKEHHBIA QITOPATM  ACHCTBUI IIPA BBIIIOJHCHUM 3aJaHUuil ¢ y4ETOM
NOJIyYE€HUST HOBBIX 3HAHWNA 00 M3ydaeMbIX OOBEKTaX — BEUICCTBAX M PEAKLMUSX,
OLICHMBATh COOTBETCTBHE MOJIYYEHHOTO PE3YJbTaTa 3asBICHHOW LIEIHA, YMEHHUE
UCIOJIb30BaTh M AHAIM3UPOBATH KOHTEKCTHI, MPEAJIAracMbIE B YCJIIOBAU 3a1aHHA.

HPEAMETHBIE PE3YJIbTATBI

B cocrtaBe mnpeaMeTHBIX PE3YyNbTaTOB MO OCBOCHUIO 00513aTe€IbHOTO
COJICpKaHUsl, YCTAHOBJCHHOTO AaHHOUW (QenepanbHOil pabouell mporpammoi,
BBIJICIISIFOT. OCBOCHHBIC OOYYAIOIIMMUCS HAYYHbIC 3HAHWS, YMEHUS U CIOCOOBI



AcicTBUil, crneuuduyueckue I MNPEaAMETHOM o0sactu  «XuMus», BHIBI
JAEATETLHOCTA O  TMOJYYEHWKD HOBOTO  3HAHWS, €ro MHTEPIPETALNH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX M HOBBIX CUTYalUsX.

K koHiy 00yueHus B 8 kjacce npeAMETHBIE pe3ybTaTbl HA 0A30BOM YPOBHE

JOJDKHBI OTpakarh ¢(POPMUPOBAHHOCTh Y OOYUAOIINXCS YMECHHUN:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHIH: aTOM, MOJIEKYJA,
XUMHWYECKUI SIIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEILECTBO, CMECH
(OTHOPOIHAS U HEOJJTHOPOIHAS ), BAJIECHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJIIPHAs Macca, KOJIMYECTBO BEHICCTBA, MOJIb, MOJIIPHAs Macca,
MacCOBas A0JI1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJIIPHBII 00BEM,
OKCH[I, KUCJOTa, OCHOBAHHE, COJIb, HJIEKTPOOTPULATEILHOCTh, CTENCHb
OKHUCJICHHsI, XMMHWYECKas pPEaKUMs, KIacCH(PUKALM PpEaKkuuii: peakuuu
COCAVHEHHS, PEAaKUUU PA3JOXKCHUS, PEaKUUM 3aMELICHUS, PEaKkIuu
00MEHa, 5K30- U SHAOTEPMUYECKUE PEAKIIMU, TEIUIOBOM 3P QEKT peakuum,
AP0 aroMa, JJICKTPOHHBIN CIIOW aroma, aroMHas OpOWTallb, PaaHnyc
aroMa, XMMHUYECKas CBS3b, MOJSIPHAs W HEMOJIIPHAS KOBAJICHTHAS CBA3b,
WOHHAsl CBSI3b, HOH, KaTMOH, aHUOH, PAacTBOP, MAcCOBas IOJs BEIIECTBA
(MPOILICHTHAs KOHIEHTPAIIUS ) B paCTBOPE;

e WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHYECKMX TMOHSATHH W
NPUMEHSATH 3T MOHATHS MPH OMUCAHWX BEIIECTB U UX MPEBPAILCHUH;

e WCMONBb30BaTh XUMHUYECKYK) CUMBOJIMKY [UJIsl COCTaBJICHUS (PopMmyl
BEILECTB U YPABHEHNNA XUMUAYECKUX PEAKIUNA,

e OMNPEACTATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTEMECHb  OKHCJICHUS  DJIIEMEHTOB B OWHApPHBIX  COCAMHEHMSIX,
NPUHAJIEKHOCTh BEHIECTB K OMPEACIEHHOMY KIIACCY COEAMHEHHIN IO
dopmynam, BHJ XUMUYECKOW CBI3M (KOBAJCHTHAsS W WOHHAas) B
HEOPTraHUYECKUX COCAMHECHUSAX;

e packpeiBark cmbica llepuoanyeckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOAMYECKON 3aBHCUMOCTU CBOMCTB
XUMHYECKUX BJIEMEHTOB OT UX MOJIOXKEHUS B [lepnoamyeckoi cucteme,
3aKOHOB COXPAHEHUS MACChl BEIIECTB, MOCTOSHCTBA COCTABA, aTOMHO--
MOJIEKYJIIPHOTO YUEHUS, 3aKOHA ABOTapo;

e ONUCHIBATH M XapaKTepU30BaTh TaOnmuuHyr ¢Gopmy Illepuoanueckoii
CUCTEMbl XMMHYECKHUX JJIEMEHTOB. pPa3Myarb MOHATHS «TJaBHAs
noarpynna (A-rpynna)» u «mob6oynas noarpynmna (b-rpynna)», Manele u
OoJibIIME MEPUOAbI, COOTHOCUTH OOO3HAYEHMsI, KOTOPHIE HMMEIOTCS B
tabmune «llepuonuueckas cuctema xumudeckux snemeHtoB J[. W
MeHaeneeBa» € YHCIOBBIMH XapaKTEPUCTHKAMM CTPOEHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTAB M 3apsijl Aapa, OOIIEE YUCTIO DJIEKTPOHOB
Y PACIPENCICHNAE UX MO JIEKTPOHHBIM CJIOSIM ),

KJIacCU(PUIMPOBATh XUMUUYECKHUE JIEMEHTHI, HEOPraHMUEeCKUE BEIIECTRA,
XUMUYECKUE Peakiuu (0 YUCJIy M COCTaBY YYacTBYIOUIMX B PEAKIMU
BEUICCTB, MO TEIIOBOMY 3QPEKTY);

XapaKTepHu30BaTh (OMUCHIBATH) OOLIME XUMHUYECKUAE CBOMCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAas OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUAX PEAKIINN;

MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KQUECTBEHHOTO
COCTaBa, BO3MOYKHOCTM NPOTEKAHUS XUMUYECKUX TMPEBpALCHUN B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCJISATE OTHOCHUTEIBHYHO) MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl
BEUICCTB, MACCOBYK) JOJIIO XUMHUYECKOTO JJieMEHTa 1o (opmyJe
COEAMHEHHUS, MacCOBYIO JI0JIFO BEMIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
N0 YPaBHEHUIO XUMUYECKOH peakiui;

OPUMEHSTH OCHOBHBIC ONEPAIUU MBICIUTEILHON AEITEIbHOCTH — aHAJIU3
U CUHTE3, CPaBHEHHE, 00OOIICHHUE, CUCTEMATU3AINIO, KIacCH(PUKaAIUIO,
BBISIBJICHUE MPUYNHHO--CJICACTBEHHBIX CBSA3€H — Ui M3y4€HUs] CBOWCTB
BEIIECTB M XUMUYECKUX PEAKLUH, €CTECTBEHHO-HAYYHBIE METOIbI
NO3HAHWSA — HAOMIOJAEHUE, U3MEPEHUE, MOJCIMPOBAHUEC, SKCIEPUMEHT
(peanbHBII U MBICJICHHBIH ),

CIIEAOBaTh  IIpaBWjaM  MOJB30BAHMS  XAMUYECKOHW  IMMOCYION W
nadoparopHbiM  O00OPYJIOBAHMEM, a TaKXKe NpaBwiIaM OOpauicHus ¢
BEIIECTBAMM B COOTBETCTBUM C WHCTPYKUUSMU MO BBIMOJHEHUIO
1a00PATOPHBIX XUMHUYECKMX OTBITOB TO TMOJYYEHUI0 U COOMPAHUIO
ra3o000pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB C OMPEACIIEHHOW MAaCCOBOM I0JIE PACTBOPEHHOTO BEIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTHI MO
PacnO3HABAHUIO PACTBOPOB IEIOYEH U KHCJIOT C MOMOLIBIO HHANKATOPOB
(makmyc, peHonTanenH, METUIOPAHK U IPYTHE).

K koHIy 00yueHus B 9 kyacce npeAMETHbIE pe3ybTarbl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXarh C(POPMUPOBAHHOCTD Y OOYUAOLIMXCS YMEHUIA:

PacKpbIBaTh CMBICI OCHOBHBIX XUMWYECKHX NOHATUH: XUMWYECKHAN
AJIEMEHT, arOM, MOJIEKYJa, WOH, KaTWOH, aHWOH, MPOCTOE BELICCTBO,
CJIOKHOE BEUICCTBO, BAJICHTHOCTh, SJIEKTPOOTPULIATENILHOCTD, CTENEHb
OKHMCJICHHSI, XMMHYECKasl PEeaKlysi, XAMUYECKask CBA3b, TEIIOBOH (et
peaKuuv, MOJIb, MOJISIPHBIA  00BEM,  PacTBOP,  SICKTPOJIMUTHI,
HEBJIEKTPOJIUTHI, SJIEKTPOJIMTHYECKAs AMCCOLMALMS, PEAKIMH HOHHOTO
oOMEHa, Karaim3arop, XUMHUYECKOE PAaBHOBECHE, OOpaTUMbIE U



HEOOpATUMBIE PEAKLMH, OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC PEAKIHH,
OKUCJIMTENb, BOCCTAHOBUTENIb, OKHCIEHHWE M  BOCCTAHOBJICHHE,
aloTponus, aMm(pOTEPHOCTh, XUMUYECKAs CBSA3b (KOBAJCHTHAS, HOHHAS,
METAUIMYECKAsA), KPUCTAUIMYECKAs PEIIETKA, KOPPO3US METALIOB,
CIUIaBBI, CKOPOCTh XMMHMYECKOH peakuuu, NPEACIbHO AOMyCTUMAs
koHueHTpauus 111K BerecTna;

WUTKOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMWYECKHX TMOHITHA W
MPUMEHSATH 3TH MOHSATUS MPHU OMUCAHUU BEIIECTB M UX MPEBPALICHUIA;
UCIIOJb30BaTh XMUMHWYECKYH) CHMBOJIMKY Ui COCTaBJCHUs (QopMyn
BEIECTB U YPABHEHNNA XUMUYECKUX PEAKIUNA,

ONPEIECNATh BAICHTHOCTh U CTENEHb OKUCJICHUSI XUMUYECKUX JIEMEHTOB B
COCAMHCHHSX PA3JIMYHOTO COCTaBA, NPUHAMICKHOCTh BEIIECTB K
ONPEICIEHHOMY KJIACCY COCAMHEHHMNA MO (opMysaMm, BUI XHUMHYECKOH
CBSI3M (KOBAJICHTHAs, WOHHAsA, METALUIMYECKAs) B HEOPraHUYECKHUX
COCAMHEHHUAX, 3apsj MOHA M0 XUMHUYECKOH (popmylie, XxapakTep cpensl B
BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COCAUHEHHN, TUIT KPUCTAUTMYECKO T
PCLIETKN KOHKPETHOT'O BEIICCTBA,

packpeiBare cMmbica llepuommueckoro 3akona [[. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro MOHUMAHWE. ONKMCHIBATH M XaPaKTEPH30BATh
Tabmmmunyro (opmy Ileproanyeckoid CUCTEMBI XUMUYECKUX SJIEMEHTOB!
pa3nuuarb MOHATHS «rJaBHas noArpynna (A-rpynma)» um «noOouHas
noarpynna (b-rpynmna)», mameie ¥ OOJIbIIME TEPUOABI, COOTHOCHUTH
0003HaYEHMs, KOTOPBICE MMEKOTCS B MNEPUOAMYECKON Tabmuie, ¢
YUCJIOBBIMM  XapAKTEPUCTUKAMHM  CTPOCHHMS  aTOMOB  XUMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsaa  sapa, OOIIEe YUCIO DJIEKTPOHOB U
pacnpeneneHue HMX M0 DJEKTPOHHBIM  CJIOSIM), OOBIACHATH OO0UIMe
3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB JJIEMEHTOB U MX COCAWHEHUN B
npeaenax Majablx NEPUOAOB M TIABHBIX NOATPYMN C YUYETOM CTPOCHHUS MX
aTOMOB;

KJIacCU(PUUMPOBATE XUMHUYECKHUE BJIEMEHTHI, HEOPTraHMYECKUE BEUICCTBA,
XUMHWYECKUE peaKkuuu (MO YUCIYy M COCTaBY YYACTBYIOLIMX B PEAKLHAU
BELIECTB, MO TEIIOBOMY 3(PPEKTY, MO U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB ),

XapaKTepHU30BaTh (OMUCHIBATH) OONME W CHEHU(PUUECKUE XUMHUYECKUE
CBOWMCTBA MPOCTBIX M CJIOKHBIX BEHICCTB, MOATBEPKIAAs OMHUCAHUE
OpUMEPAMH MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHWH COOTBETCTBYFOLIMX
XUMWYECKUAX PEAKLUNA,

COCTaBJISITh YPABHEHUS DIIEKTPOJIMTHUYECKONW OUCCOLMALMU  KHCJIOT,
ILIEJIOYEN U COJIEN, ITOJTHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIINI HOHHOTO



oOMEHa, YpaBHEHHS PEaKUuil, MOATBEPXKIAIOIIMX CYIIECTBOBAHUE
TEHETUUYECKOHN CBSI3U MEXKY BEIIECTBAMU PA3JIMUHBIX KJIaCCOB;
pacKpbiBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTENLHBIX —PEaKIMiA
NOCPENCTBOM COCTABJICHUS AJIEKTPOHHOTO OajlaHCca 3TUX PEaAKIIUii;
MPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCHUMOCTU OT UX CTPOECHMS,
BO3MOYKHOCTH TPOTEKaHUS XWMHUUYECKUX MPEBpAIICHU B Pa3IMUHBIX
YCIIOBUSIX;

BBIUMCJIATE OTHOCUTENILHYIO MOJIEKYJSIPHYI0O M MOJISPHYIO MAaccChl
BEIIECTB, MACCOBYIO JIOJII0 XMUMHMUYECKOr0 J3JieMeHTa Mo (opmyse
COEUHEHMSI, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
MO0 YPaBHEHUIO XUMUYECKOH peakiui;

coONoare  MpaBWja  MOJb30BAHUS  XUMUYECKOH  MOCYyAOM W
Ja0oparopHbIM  O0OPYIIOBAHMEM, a TaKXKE MpaBwia OOpalicHus ¢
BEIIECTBAMM B COOTBETCTBUM C WHCTPYKUUSMU MO BBIMOJHEHUIO
71a00PATOPHBIX XUMHUYECKMX ONBITOB TO TMOJYYEHUI0 U COOMPAHUIO
ra3o000pa3HbIX BEMICCTB (AMMHAKA U YIJIEKUCIIOTO Ta3a);

OPOBOJUTh  PEAKLMHU, MOJTBEP)KIAIOIIME  KAYECTBEHHbI  COCTaB
Pa3JIMYHBIX BELIECTB: PACMIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
uoaua-, kapOonar-, ¢ocdar-, cwimkar-, cyibdar-, TMIAPOKCHI-UOHBI,
KaTHOHBl aMMOHMS W MOHBI M3YYEHHBIX METAIIOB, MPUCYTCTBYIOMIAE B
BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;

OPUMEHSATH OCHOBHBIC ONEPAIUU MBICIUTEILHON AEITEIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHME, OOOOIIEHUE, CUCTEMATHU3AUIO, BBISBJICHUE
OPUYUHHO-CJIEICTBEHHBIX CBSI3€H — JJi1 M3y4YEHMs] CBOMCTB BELIECTB U
XUMUYECKUX PEaKLUil, €CTECTBEHHO-HAYYHbIE METOJbl TO3HAHUS —
HAOJIIOICHUE, U3MEPEHUE, MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEalbHbIi U
MBICJIEHHBIH ).































































YYEBHO-METO/JUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHAJIBI JIVIA YYEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enbaman @.I"., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «lIpocBerieHuey
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman O.I°., AkimoHepHO€ 00IIECTBO

«M3narenbcTBO «IIpocBemeHuey

METOJNYECKHUE MATEPHAJIBI JUIA YUUTEJIA
Xumus : Ypoku B 8 knacce : nocodue nyis yuurens /H. H. T'apa

Xumus. Ypoku B 9 knacce : mocooue ansa yuurens /H. H. I'apa

NU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college. rw/himiya/
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