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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (efiepalbHON padodeil MporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHIEMIMHK TMpenojaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpa3zoBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOydeHHsI, BOCIUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE peAMETHOE CoJiepKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYpPUPOBAaHHE IO
pa3zenaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHMs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakkKe TPeOOBaHMM K
pesynbpTaTamMm 0O0y4eHHUs XUMUW Ha YPOBHE 11eJIeH M3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEIHOCTU OOYyYalolierocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromerocs, ero mpeacTaBICHUNH O MaTEPHAILHOM €IWHCTBE MHpPA, BAKHYIO
posib WrparoT (GopMUPYEeMbIe XUMHUEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
HEPrud M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TI00albHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJbTYpPbl JUYHOCTH, €€ 001IeH U PyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHAILHOM JESITENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUY €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00yJarONuXcs;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTMYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCS.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHMH OOECHedYMBaIOTCs crHelupuKon
colepkaHusi  y4yeOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroru4ecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKM XMMUU Ha ONpEACIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IlIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XHWMHH, OCHOB
HEOPTraHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSATUN
OPraHUYECKON XUMHH.

CtpyKkTypa coaepxaHHsl MpOrpamMMmbl MO XUMHUU C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTO mnoaxona K €€ mzyueHuro. ColepraHHue CKIIAJbIBAECTCS W3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKON
peakiuu. OOe OSTH CUCTEMBl CTPYKTYPHO OpraHHM30BaHbl IO MPUHLUITY
NIOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TMpelacTaBieHUd 00 BIEKTPOJUTUYECKON JHUCCOLMAlMM BEUIECTB B
pacTBopax.

TeopeTnduecknue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSASI PYHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHMS CBOUCTB,
CTPOCHUS U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJYYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MHpA B JIOTHKE
€€ CHCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHHe XUMUU MNPOUCXOAUT C MPUBJICUCHUEM 3HAHUN W3
paHee M3Y4YEHHBIX yueOHBIX MpeameToB: «Okpyxawomuid mupy», «buonorus. 5-7
KJIacCh» U «Pu3ukKa. 7 Kiacey.

[Ipy wu3ydyeHHH XUMHUHM MPOUCXOAUT (HOpMUPOBAHHE 3HAHUH OCHOB
XMMHYECKOM HAyKH KakK OOJIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, NMPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBIL. 3a7a4da
y4eOHOro MpeaAMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUNA —
BaOKHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHnT MHUPOBO33PEHYECKOTO0 XapaKTepa, si3blka HayKH, B MPHOOIICHUH K



HAyYHBIM METOJaM TIO3HAHUS MPHU U3YYCHUH BEIIECTB U XUMUYECKUX PEAKIU, B
dbopMHUPOBAHNUY U PA3BUTUU MO3HABATEIBHBIX YMEHHUIA U X TPUMEHEHUH B YIECOHO-
MO3HABATEILHON M Y4eOHO-UCCIIeI0BATEIBCKON MEATeTbHOCTH, OCBOCHUU TPABHII
0e301acHOro OOpaIeHHsI C BEIIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Tpr w3ydeHUn XMMHHU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3HAYCHHE MPUOOPEITN TaKue IeNH, KaK:

— (dopmMupoBaHHEe WHTEIUICKTYadbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIHPHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIMIUMCS YCIOBHUSIM KU3HU;

— HampaBJICHHOCTh OOy4YEHUS HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
oOydJaronmxcsi K CaMOCTOSATEIHLHON IO3HABATEIILHON NIEATEILHOCTH, HAyYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— o0ecredeHue yCIOBUM, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHIO 00YyYarOIIMMUCS
OTIbITa PA3HOOOPA3HOW JESITEIBHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIMH), MMEIOIUX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3IUYHBIX BUJOB JIEATEIHHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHATIBHOW H €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHA OOBSICHATH W OLIEHWBATH SIBICHUSA
OKPY’KAIOIIET0 MHpa, WCIOJBb3YS 3HAHHUS W OIBIT, MOJYYCHHBIE TMPU H3yYCHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TPOOJIEM B IOBCETHEBHON KU3HU U TPYAOBOU
NEeSATEeTLHOCTH;

— (QopmupoBaHne y OOydYaloImUXCsS T'YMaHUCTUYECKHMX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHUM IS BBIPAOOTKH DSKOJOTHUYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENSIX
COXPaHEHUS CBOETO 37I0POBbsI U OKPYXKAIOIICH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEW K CAaMOKOHTPOIIO H
CaMOBOCITUTAHMIO HAa OCHOBE YCBOEHHS OOIIECUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMUIS M HANpPaBIEHHOCTH JAbHEHIIIETO
00yueHus.

OO11ee 9ncio 4acoB, OTBEIEHHBIX I U3YYCHHSI XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanwmsi, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 daca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).



COJAEPKAHUE OBYUYEHUA

ITepBoHayaIbHBIE XUMHYECKHE IOHATHSA

XuMusl — BakHasi 00JIaCTh €CTECTBO3HAHUSA M MPAKTHUUYECKON JEATEIbHOCTH
yenoBeka. [Ipenqmer xumun. Ponb xumun B xku3Hu yenoBeka. Kpatkue cBenenus 00
VCTOPUHA BO3HUKHOBEHHUS M PAa3BUTHA XMMHH. XUMHA B CHCTEME HayK. lTena u
BelecTsa. PU3NUECKre U XUMUYECKHAE CBOMCTBA BEIIECTB. ATPETraTHBIE COCTOSHUSA
BelecTB. [IoHATHE O TEOPETHYECKHMX M HOMIIMPUYECKHX METOJNAX IO3HAHUSA B
€CTECTBEHHBIX Haykax. lIpencraBieHns 0 Hay4YHOM IIO3HAHMM HA SMIIMPUYECKOM
ypOBHE: HaAOJOJIEHUE, U3MEpPEHUE, IKCIIEPUMEHT, MOJECIUPOBAHNE, BBIUMCIICHHE.
[IpencraBiaenust 0 HAayYHOM MO3HAHUM Ha TEOPETUUECKOM YPOBHE: HayUHbIE (PaKThI,
npo0iema, rurnoTe3a, TEopus, 3aKOH.

SA3bIk XuMuU. CTOYHUKY XUMUYECKOU UH(POPMAITUH.

[Tonsitue 0 MeTromax paboOThl ¢ XUMHUYECKHMH BemecTBamu. OOopyaoBaHUE
IIKOJILHOW XuMu4ecko nabopatopun. IlpaBuna Oe3omacHoro oOpaiieHus c
BEIIECTBAaMH U J1a00paTOPHBIM 000PYIOBAaHHEM.

Uuctele BemecTBa U cMmecHu. IIpupoaHele cmecu: BO3AyX, IPUPOAHBIA ras,
He(Th, IPUPOAHBIE BOJIbI, TOPHBIE OPO/IbI U MUHEpabl. [IOHATHE O TOMOTEHHBIX U
reTeporeHHbIx cmecsax. CrocoObl paszienieHns cMeceil. OUnCcTKa BEIIECTB.

BemecTtBa m xumudeckue peakiuu. ATOMBI M MOJIEKYJIBl. XUMHYECKHE
neMeHThl. CHUMBOJIBI XMMHUYECKUX JJIEMEHTOB. IIpoCThIE M CIIOKHBIE BELIECTBA.
Mertamibsl 1 HemeTausl. BemmecTsa MOJIEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnyeckas popMyiia. BaleHTHOCTb aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BemiecTB. OmpenesieHne BaJ€HTHOCTH 3JIEMEHTOB IO
dopMysiaMm OMHAPHBIX COETMHEHUH U cocTaBieHne (OpMyJ1 OMHAPHBIX COETUHEHUIN
II0 BAJIEHTHOCTH 3jeMeHTOB. OTHOcuTenbHass aroMHasg Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHasi Macca. MaccoBass J0JI1 XMMHUYECKOTO JIEMEHTA B COCIUHEHUU.
Haxoxnenue npocTeiimieit popMyIibl BelIecTBa O MaCCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo Beniectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYpPHBIX €IWHUI] BemecTBa. Pacuersl mo ¢opmynam
XUMUYECKUX COECIMHEHMH. MomspHas macca cMecu BemecTs. MonbHas 10Js
XMMHUYECKOIO 3JEMEHTa B coeauHeHuM. Haxoxxnenue npocreiimeidn GopmyJisl
BEILECTBA 10 MOJIBHBIM J0JISIM 3JIEMEHTOB.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl PEaKLMs U €€ MPU3HAKU.
VYcnoBus NpoTEKaHWsl XUMUUYECKUX PEaKkIUi. 3aKOH COXPAHEHUS MAacCChl BEILECTB.
AtomHO-MonekymspHass Teopus. JKuszHp M gearensHocTh M.B. JloMoHOCOBa.
XUMUYeCcKUe ypaBHEHUA. TUIIBI XUMUYECKUX PEAaKIUN (COEAUHEHUS, Pa3I0KEHUs,
3aMeleHus, oOMeHa). Pacuerbl Mo XUMHUYECKUM YpaBHEHUSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHNA. 3HAKOMCTBO C
XUMHYECKOM TNOCYAOH, C MpaBWjiaMu paboThl B jaboparopuu U HpHEMAMHU



oOparreHus ¢ 1abopaTopHbIM 000pyaoBaHUEM. V3ydenne u onucanne Gu3ndecKux
CBOMCTB 00pa3liOB HEOPTaHMYECKUX BEIIECTB — METAUIOB W HEMETaJUIOB.
Ha6monenue ¢usndeckunx (TUtaBieHHE BOCKA, TassHUE JIbJa, PACTHPAHUE caxapa B
CTyNKE, KWUIIEHHWE M KOHJICHCAIMS BOJAbI) M XHMHYECKHMX (FOpPEHHUE CBEYH,
POKAJIMBAaHUE MEIHON MPOBOJIOKH, B3aMMOJICUCTBHE COJbl WM MeJia C COJISTHOU
KUCTIO0TOM) siBneHui. O3HakOMJIeHHE ¢ 00pa3liaMy BEIIECTB KOJIMYECTBOM | MOJIb.
HaGmronenne w onucaHue TNPU3HAKOB TMPOTEKAHUS XUMHUYECKHX PEaKIuin
(pa3noxkeHue caxapa, B3aUMOJCHCTBUE CEpPHOM KHUCIOTHI C XJIOPUAOM Oapus,
MOJIyYeHHE U pasyiokeHue ruapokcuaa meau (11) mpu HarpeBaHuu, B3aMOI€UCTBUE
xkenesa ¢ pactBopoM coii Meau (II). Mzyuenune croco0oB pazjeneHus: cMeceit (C
MTOMOIIBIO MarHura, bunsTpOBaHUE, BBIITAPUBAHUE, TUCTUIUIAIINS,
xpoMarorpadusi), MpOBEJACHUE OUYMCTKH ToOBapeHHOW conu. Habmionmenue wu
OTNMCaHUE OIBITOB, MJUTFOCTPUPYIOIINX 3aKOH COXPAHEHUS MaCCHhl.

Baxkueiue npeacTraBuTe M HEOPraHUYECKUX BellecTB

[IpencraBnenuss o razax. Bo3myx — cMech razoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Monspapiii  00bEM Ta30B. OTHOCUTENbHAS TUIOTHOCTH Ta30B.
OmnpeneneHre OTHOCUTEIIBHON MOJIEKYJISIPHONW MacChl Ta3000pa3HOTO BEIIECTBA 1O
U3BECTHOM OTHOCHUTENBHOM MIOTHOCTH. OObEMHBIE OTHOILIEHUS Ta30B MpU
XUMHUYECKUX PEAKIHUSX.

Kucnopoa — sneMeHT W mpoctoe BelmiecTBO. HaxokleHuwe Kuciopojaa B
npupoze, pu3ndeckue 1 XUMHIECKHE CBOWCTBA (PEaKIuy TOPEHUS M OKHUCIICHUS).
[Ipouieccol okucinenuss B xkuBou mnpupoae. Oxcuzabl. [lpumenenue kuciopona.
CriocoObl Moy4YeHus: KUCIopoia B 1ad0paTOpuu U MPOMBIIIEHHOCTH. [ToHsITHE O
karanuzatope. KpyroBopor kucinopoga B mnpupoae. O30H — amioTporHas
MoauduKamus Kuciaopoaa. O30HOBBIH CIIOM, €r0 3HAYCHHE IS )KUBBIX OPTaHI3MOB.
Pa3pymenue 030HOBOTO CI1osl.

TemnoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U 3HAOTEpMUYecKue peakiuu. TomnuBo. Mcnons30Banue yrisi U MeTaHa B
KaueCcTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstrue o mapaukoBoM s dexre.

Bonopon — aneMeHT 1 npoctoe BeniecTBo. HaxoxaeHne Bogopoia B Npupoe,
bu3nYecKue U XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CITOCOORI TTosTy4deHwus. [loHsTre
0 KucJoTax u cojsix. Mcnonap30BaHue BoOpoa B Ka4eCTBE TOIIIMBA.

Bopa. ®usnueckue cBorcTBa BOAbl. Boma kak pactBoputelsib. PacTBOpHI.
HacelilieHHble M HEHACHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
@daxkTophl, BIUSMIONIFE HA PACTBOPUMOCTh TBEPIBIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbIpaXeHUs] KOHLIEHTPAlMU PACTBOPOB: MAaccoBasi JI0JII paCTBOPEHHOTO
BEIIECTBA, MOJISIpHAsi KOHIIEHTpauus. Poiib pacTBOpOB B NPHUPOAE U B KU3HU
YeJ0BeKa.



Xumudeckne cBoiictBa Bonbl. [loHsatue 00 ocHoBanusix. Ilonsartue 00
uHUKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arps3HEHUE MPUPOIHBIX BOJ.
OxpaHa ¥ OYHUCTKA MPUPOJHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3ytome  (OCHOBHBIE, KHCIOTHBIE, aMmQOTepHbIE) U
HecosieoOpasyrome. MexayHapoaHass HOMEHKIATypa OKCHAOB. TpHBHANIbHBIC
Ha3BaHUsA OKCUAOB. OU3NUECKUE U XAPAKTEPHBIE XMMUYECKUE CBOMCTBA OKCHJIOB
(B3aUMOJEHCTBUE C BOAOW, C KACIOTAMH U OCHOBAHUSIMU, C APYTHUMH OKCHJIAMH).
[TosrydueHrne OKCUIOB.

[IoHATHE O TMAPOKCHUIAX — OCHOBAHUSAX U KUCJIOPOACOAEPKAIIUX KHCIOTaX.
Kucnoter. Knmaccudukanuss kucinor. MexayHaponHas HOMEHKIATypa U
TPUBUAIIBHBIE HA3BaHUS KUCIOT. PU3MUECKHE U XUMHUYECKHE CBOWCTBA KHCIIOT
(B3aUMOJIEHCTBUE C METAJJIAMH, C OKCUJAMU METAJUIOB, OCHOBAHUSAMHU U COJISIMH).
Psan aktuBHoctu MetawuioB H.H. bekerosa. Ilomydenue kucnor. Kucmorel B
MPUPOAE, TPUMEHEHHNE BAXKHENUIIINX KUCIIOT.

OcHoBanus. Kmaccudukanmst OCHOBaHW: IENOYM W HEPACTBOPUMBIC
OCHOBaHUA. MeXyHapoIHas HOMEHKJIaTypa OCHOBAHUM. TpHBHaIbHBIE HA3BaHUSA
ocHoBanuil. Illenoun, ux cBoiicTBa (B3aMMOJEHCTBUE C KUCIOTHBIMH OKCHJIAMH,
KHCIIOTaMU U COJISIMH) M CHOCOOBI mojyueHus. HepacTBopumbie OCHOBaHHUSI, MX
CBOICTBA (B3aMMOJIEHCTBHIE C KUCIOTAMH) U CIIOCOOBI oNTyueHusi. AMGOTEPHOCTb.
[Tonsitue 00 amOTEpHBIX THUAPOKCHAAX (HA MpPUMEPE TUAPOKCHIOB IMHKA W
IIOMUHUSA): XUMHUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KUCIOTAMM U IIEIOYAMM) U
MOJTyYEHHE.

Conu  (cpegnue, KuCIble, OCHOBHBIC, JBOWHBIE). MexayHapoaHAs
HOMEHKJIATypa cojier. TpuBHanbHbIe Ha3BaHUA coner. PU3NYECKUE U XapaKTEPHbIE
XMMHYECKME CBOWCTBA Ha IpuMepe cpeanux conen. [lomydyenue conen.

['eneTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

DKCIEpUMEHTATbHOE U3YUYEHNE BEIIECTB U SABJICHUM:

KOJINYECTBEHHOE OINPEJCICHUE COAEPKAHUS KUCIOPOIa B BO3AYXE;

MOJTy4eHHe, COOMpaHKe, PACIIO3HABAHKUE W U3yUYEHNE CBOMCTB KHCIOPOIA;

HAOMIOJIEHUE B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOJIOM U  YCJIOBHIA
BO3HUKHOBEHUS U MPEKPAIICHUS TOPECHHUS;

03HaKOMJIEHHE ¢ 00pa3liaMHi OKCHJIOB U OMHCAaHUE UX CBOMCTB;

noJiyueHue, coOupaHHe, pacro3HaBaHHE M HW3YYEHHE CBOWCTB BOJOPOAA
(ropenue);

B3auMO/IelicTBUE Bojopoa ¢ okcuaoM menu (I);

UCCJIEIOBAHUE OCOOCHHOCTEH  pacTBOPEHHUS BEIIECTB C  Pa3IM4HON
PacTBOPUMOCTHIO;



IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MaCCOBOM J0JIEW PaCTBOPEHHOTO
BEILIECTBA;

IIPUTOTOBJICHUE DPACTBOPOB C OIPEAEICHHOM MOJIIPHOM KOHUEHTpaluueu
PacCTBOPEHHOIO BEILECTBA;

B3aMMOJICUCTBHUE BOJIbI C METAJIJIaMU (HATPUEM U KaJIbLIEM);

ONpeaeeHUE paCTBOPOB KUCIIOT U HIEN0YEH C MOMOIIbIO HHIUKATOPOB;

UCCIIeIOBaHHE 00pa3ll0oB HEOPTAHWYECKUX BEIECTB PA3IUYHBIX KIIACCOB;

n3yudeHue BzaumojiecTBus okcuaa meau (II) ¢ pactBopom cepHOM KUCIIOTHI,
KHUCJIOT C METAJJIAMH, PEAKIIUN HEUTpaIn3aluu;

MOJIyYEHHE HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOIO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJIEUCTBUE T'MIPOKCUAA LIMHKA C pACTBOPAMU KHUCJIOT U ILEI0YEH;

pELIEHHE DHKCHEPUMEHTAIBHBIX 3aad 1o TeMme «OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX COEAUHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
yemMmeHTOB /1. . MeHnaeneeBa

Crpoenne aTroMoB. XUMHUYECKasi CB3b. OKHUCINUTEIbHO-BOCCTAHOBUTEIIBHBIE
peaKuuu.

[lepBble TOMBITKM KIACCU(PUKAIIMKM XUMUYECKHUX dJeMeHTOB. [loHsiTHe O
rpymmax (CeMencTBax) CXOAHBIX 3JEMEHTOB: IIEJIOYHBIX M IIEI0YHO3EMEIbHBIX
MeTajulax, TajJoreHaX, WHEPTHHIX (OJaropo/HbIX) razax. DJIEMEHTBI, KOTOPHIC
00pa3ytoT aM(pOTEPHBIC OKCUIBI U THIPOKCH/IBI.

[Tepuoanueckuii 3akoH. OTkpeiTHE [Tepuoanueckoro 3akona. [lepuoanueckas
cucrema xumuueckux snemeHToB . WM. MenneneeBa. KopoTkonepuoaHas u
JuIMHHOTIepruoaHas Qopmbl Tabmumpbl «lleproguueckas cucremMa XUMHUYECKUX
anemeHToB [I. 1. Menneneesa». Ileproasl u rpymisl (A- u b-rpyrrsr).

Crpoenne aromoB. CocTtaB aToMHbIX saep. M3otombsl. PainoakTUBHOCTH.
DNEeKTPOHBI. DJNEKTPOHHAs] OpOUTab. DJHEPreTUYECKHEe YPOBHU U TMOIYypOBHU
atoma: s-, p-, d-opburtamu. DIEKTPOHHBIE KOHPUTYpallMU U 3JIEKTPOHHO-
rpaduueckue Gopmynbl aToMoB. DU3MUECKH CMBICI MOPAIKOBOTO HOMEpa,
HOMEpa Mepuojia v rpynnsl d5emMeHTa. CTpoeHre 3JeKTPOHHBIX 000JI0Y€K aTOMOB
nepBbIX 20 xumMudeckux 3yemMeHToB I[lepuoanueckoit cucremsol . 1. Menaeneena:
pacrpeieieHne DJIEKTPOHOB MO HHEPreTUYECKHM YPOBHSM, ITOAYPOBHSIM H
opouransim. Gusznueckuii cMmpici [leproanueckoro 3akoHa.

3aKOHOMEPHOCTM HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJNIMYECKUX CBOVMCTB MO TpyIIaM U rnepuonaM. Mzmenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEIMHEHUN XUMUYECKUX 3JIEMEHTOB B MEPUOAAX U
rpynmnax. XapakTepUCTHKAa XHMHYECKOIO 3JIEMEHTA II0 €ro IOJOXKEHUIO B
[Iepnomnueckou cucreme 1. 1. Menaeneesa.



3nauenue [lepuoanueckoro 3akoHa u [lepruoguueckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ui pa3BuTha Hayku u npaktuku. [[. Y. MenneneeB — ydeHbld u
IPaKJIaHVH.

DJIEKTPOOTPULIATENIBHOCTh XMUMHUYECKUX DJEMEHTOB. XHMHUYECKas CBS3b.
Buapl xuMruueckoi CBSI3U: KOBAJIEHTHAS MOJISIPHAS CBSA3b, KOBAJEHTHAS HETIOJSPHAs
CBSI3b, MOHHAS CBsI3b. MEXaHM3MbI 00pa30BaHWs KOBAJICHTHOW M MOHHOW CBSI3U.
DNEeKTPOHHBIE U CTPYKTYpHBIE (popMyJibl BemiecTB. KaTnoHbl U aHMOHBI.

Kpucrammueckue n amopgHsble BemecTna. TUIbl KPUCTATUTMYECKUX PEUIETOK:
VMOHHAas, aTOMHAsi, MOJIEKYJISIPHAs U UX XAPaKTEPUCTUKH.

Crenenb okucieHus. Onpeenenre cTeneHeil OKUCIeHNUsI aTOMOB B OMHApHbBIX
coeMHEHMSX.  OKHUCIHUTENIbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporeccsl
OKHUCJIEHUSI M BOcCCTaHOBJIEHMS. Okucnurean W BoccraHoBuTenw. CocraBiieHue
YPaBHEHHUI NPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMN M PACCTAaHOBKA
B HUX KO3 (UIIMEHTOB METOIOM JICKTPOHHOTO OanaHca.

OKCHEpUMEHTAIBHOE U3YUYEHHUE BEIIECTB U SIBJICHUI:

03HAaKOMJIEHHE C 00pa3liaMu METaNIOB U HEMETAJIOB;

MOJICJIMPOBAHUE CTPOEHUS MOJEKYJ IpU IOMOILKM PUCYHKOB, MOJENEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (pOpMyII;

MPOBEACHNUE  OMNBITOB, WJUIKOCTPUPYIOLUIUMX  OPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKUUI (TOPEHUE, PEAKIINH PA3JIOKEHUS, COETUHEHHUS ).

MexnpeaMeTHbie CBSA3H

Peanuzanns meXnpeaMETHBIX CBSI3€M NMpHU W3YyYEHUM XHMHU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHM, TAK U IOHATUN, IPUHSATHIX B OTAEJIBHBIX €CTECTBEHHBIX HAyKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHUS: SABJIeHUE (IIPOLECC), HAYUYHbIN (aKT,
TUMOTE3a, TEOpHs, 3aKOH, aHAJIW3, CUHTE3, KiIaccUu(UKaIMs, MNEePHOTUYHOCTD,
HaO0JI0/ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®duzuka: sBIEHUS NPUPOAbI, (U3UYECKUE SIBICHHS, BEUIECTBO, TEIIO,
¢usznyeckue BEIMYUHBL, €AMHULBI H3MEpeHus, o00bEM, Macca, arperaTHbie
COCTOSIHME BEILLECTBA, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYJIa, CTPOCHUE
ra3oB, JKUJIKOCTEH MU TBEPIAbIX (KPUCTALIMYECKUX) TEJN, SJIEKTPUUECKUN 3apsi,
KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, horocuHTe3, MpoIecCChl 0OMEHA BEIIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOAbI, OJIE3HBIE
MCKOIIa€MbI€E, TOILJIMBO, BOJIHBIE PECYPCHI.

TexHonorus: Texnocdepa, IPOU3BOACTBO, XUMUYECKUE TEXHOJIOTHH, ChIPBE,
KOHCTPYKIIMOHHBIE MAaTEPUAJIBI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs



[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, KAJIMS, KAIbLUA U UX COCUHECHNN
B COOTBETCTBUM C IIOJIOKECHUEM JJIEMEHTOB B llepuommdeckoil cucreme u
CTPOCHHUEM HUX aTOMOB.

CrpoeHue BelleCcTBAa: BHUJABl XWMHYECKOW CBA3U. THIIBI KPUCTAIIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIECTB. XUMHUYECKHUE
CBOMCTBAa BEUIECTB, OTHOCSAIIMXCSA K pPa3Iu4HbIM KjaccaM HEOPraHWYECKHX
COEAUHEHNN, TEHETUYECKas CBSI3b HEOPTAaHUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKUX peakiiil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, 0 TEIIOBOMY 3(¢eKTy, 1O
U3MEHEHUIO CTENEHEH OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpPaBHEHUS.

[Tonsitue o ckopoctu xumuyeckoi peakuuu. [lonsitue 00 OOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusax. [IoHATHE O rOMOreHHBIX UM IeTEepOTreHHBIX
peakumsx. Ilonsatue o karanuse. [lonsaTue o xumuyeckoM paBHoBecuu. MDakTopHI,
BIMAIOLIIME HA CKOPOCTb XMMHYECKOW pEAaKUMH M IOJIOKEHUE XHUMHYECKOIO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peakIuu. CocraBneHue  ypaBHEHUU

OKHUCJIUTENIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJIb30BAHHEM  METOJA
3JIEKTPOHHOTO OaJlaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KartnoHbl, aHMOHBI. MeXaHM3M IUCCOLMALMM BEUIECTB C PA3NMYHBIMU BHJAMHU
xumuueckoi cBs3u. Crenens aucconuanuy. CUabHbIE U CIIa0bIE IIEKTPOJIUTHI.

Peakinu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAlIEHHbIE HMOHHBIE YypaBHEHHsA peakuuid. CBoiicTBa KHUCIOT,
OCHOBAaHUH U COJIEH B CBETE MPEICTABICHUI 00 NIEKTPOTUTHIECKON TUCCOIHAIINH.
KauecTBeHHbIE peakuny Ha HOHBIL. [IoHATHE O TMAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W ammasa), CIOKHBIX BEIIECTB
(x110pHuaa HaTpus ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON peakLuu OT
BO3JCICTBUS  pa3iMuYHbIX (PAKTOPOB, HCCIEJOBAaHUE  DIIEKTPOIPOBOJIHOCTU
PacTBOPOB BELIECTB, IPOLECCA AUCCOLUALIMHN KUCIIOT, LIEJI0YEN U coJiel (BO3MOKHO
UCITOJIb30BAaHUE BHJIEO0 MAaTEPHUAIIOB), IMPOBEJCHHUE OIBITOB, HWILIIOCTPUPYIOIIMX



OpU3HAKKM TPOTEKAaHUS peakuuii HOHHOrO oOMeHa (oOpa3oBaHHE OCAaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUUU Pa3I0KEHUs,
COCIMHEHMs), pAClHO3HaBAaHUE HEOPraHWYECKUX  BEIIECTB C  [TOMOILBIO
KaueCTBEHHBIX pEAaKLUl HA MOHBI, PELLICHUE SKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTa/iibl U HX cOeUHEHUS

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MYECKHEe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUUYECKHE CBOKWCTBA Ha IIpUMeEpeE Xjopa (B3auMoeicTBre
C MeTajylaMH, HEeMeTaulaMu, mienodamu). XiiopoBoaopor. CoisiHas KHCIIOTA,
XMMHWYECKME CBOWCTBA, IIOJy4yeHHE, IpuMeHeHue. Jlencrteue Xxyopa W
XJIOPOBOJOPO/Ia HA OPTAHU3M YeJIOBEKa. BaykHeNIIne XJI0pUAbl U UX HAXOXKICHHUE B
npupoe.

OOwmast xapakTepuctika 31eMeHTOB VIA-rpynmnbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue u ¢u3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYecKue cBOMCTBa cepbl. CepoBOOpO, CTpOeHHue, (U3NUEcKue U
XUMHUYECKHE cBOMCTBA. OKCHIBI cepbl KaK NMPEACTABUTEIN KUCIOTHBIX OKCHIOB.
CepHas kucioTa, pu3nuecKkrue 1 XUMHYECKHUE CBOMCTBA (00II1e KaK MpeICcTaBUTeNs
KJjlacca KHUCIOT M crnenuduyeckue). XUMHUUECKUE PEaKlMU, JieXkKallde B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a MONy4eHUusl CepHOil KucnotThl. IlpuMeHenue cepHoi
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KayeCTBEHHAs peakius Ha CyJIb(aT-HOH.
Haxoxaenue cepbl M €€ COCOUHEHUN B MNPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’KaloIlle Cpeibl COCIMHEHUSIMU Ccepbl (KUCIOTHBIE [OXIH, 3arpsi3HEHHE
BO3lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHS.

OOmas xapakrepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJE,
¢uznueckue u XxuMuyeckue cBoiicrsa. KpyroBopot a3ora B mpuponae. AMMuUax, ero
¢uznyecKkue 1 XMMHUYECKHE CBOMCTBA, NOJyuyeHue u npuMenenne. Conu aMMOHUS,
uX (pU3NYECKUEe U XUMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MoJyueHue, (Pu3nuecKue M XUMHUYECKUE
CBOMCTBa (00IIME Kak MpEACTAaBUTENsl Kiacca KUCIOT M cHelupUuyYecKue).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA00pEHUM.
XMMHUYECKOe 3arpsi3HEHNE OKPYIKAIOLIEH Cpeibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO31ayXa, MOYBbl M BOAOEMOB). docdop, amIoTpOIHBIE
Moaudukanuu docdopa, puznueckre U xumudeckue cpoiictBa. Okcua docdopa
(V) u dochopnas kucnora, puznueckne M XUMHYECKUE CBOMCTBA, MOJyUYCHUE.
Hcnonb3oBanue (ochaTtoB B KauecTBE MUHEPATIbHBIX YA0OPEHUH.



OOmas xapakTepucthka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTEPHBIC CTETICHN OKUCIICHUS. Y TJIEPO/I, ATTIOTPOITHBIC MOTU(DUKAITUH,
pacrnpocTpaHeHHe B Mpupoze, Gpusndeckre U XMMHUUECKHUE CBOMCTBA. AICOpPOLIHS.
Kpyrosopor yriepona B mnpupoae. Oxkcuipl yriepoaa, ux (Qusmyeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJyYE€HUE U
IpUMEHEHHE. DKOJIOTUYECKUE MpoOJeMbl, CBSI3aHHbIE ¢ okcuaoM yriepoaa (IV),
TUTIOTE3a TJIOOAIBHOTO TMOTEIJICHUS KJIMMAaTa, MapHUKOBBIA d(DQeKkT. YToipHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHe UM XHUMHUYECKHE CBOWCTBA, MOJyYEHUE U
npumeHenue. KadectBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM XO3SHCTBE.

[TepBoHavaIbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KAaK O COCTMHEHUSX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpupoHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, HNPUPOAHBIA ra3, He)Tb),
MPOAYKThI WX MepepaboTku (OCH3WH), WX POJb B OBITY U MPOMBIILICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaAX, OCNIKaX, YIJIeBOIaXx — U UX
poiM B OJKM3HH UeJOBeKa. MaTepuaqbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUIM.

KpemHuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IMOJIy4YEHUE U
npumeHeHue. CoenMHeHHs KpeMHUs B pupoie. O01me npeacTaBieHus 00 OKCHUIe
kpemuus (IV) u xpemuueBoit kucnore. CUIMKATHI, UX UCIIOIB30BAHUE B OBITY, B
IPOMBITIUICHHOCTH. Ba)XHEHIe CTpOWTENbHBIE MaTepHUalibl: KEpamMHuKa, CTEKJIO,
IEMEeHT, OeToH, xene300eToH. IIpobiembl 6€30macHOTO  MCIOJIb30BaHUS
CTPOUTETBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

W3y4eHUE 00pa3I[0B HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMs], OIBIThI, OTpaKAIOIIME (PU3MUECKHME M XMMHYECKHUE CBOMCTBA
TaJIOTEHOB M WX COEIMHEHUN (BO3MOXKHO HCIIOJb30BAHUE BHUAEOMATEPHUATIOB),
03HAKOMJICHHUE C 00pa3amMu XJIOPUI0B (TaJOreHHUI0B), O3HAKOMIIEHHUE C 00pa3liaMu
cepbl U €€ COEAMHEHUSIMH (BO3MOXKHO MCIOJIb30BaHUE BUICOMATEPHUAIIOB),
HaOJI0/IeHNE Tpolecca O0yTIMBaHMsl caxapa MoJ| AeMCTBUEM KOHIIEHTPUPOBAHHON
CEpPHOM KHUCIJIOTHI, U3yYECHNE XUMUUECKUX CBOMCTB pa30aBICHHON CEPHOM KHUCIOTHI,
IPOBE/ICHNE KAaYE€CTBEHHON PEaKIMu Ha CyJib(paT-uoH U HAONIOICHUE MTPU3HAKa €€
POTEKaHMs, O3HAKOMJICHHE ¢ (PU3MYECKMMM CBOMCTBaAMHU a3oTa, dochopa u ux
COCTMHEHHM (BO3MOXHO HCIIOJIH30BAaHUE BUICOMATEPHAIIOB), 00pa3IiaMu a30THBIX
u (GochopHbIX YyI0OpEeHU, NOIyYeHHe, COOMpaHue, paclio3HABAHUE U H3yUEHUE
CBOWCTB aMMHaka, IMPOBEJCHUE KAYEeCTBCHHBIX PEaKIMid Ha WOH aMMOHUS H
dochar-uoOH W HIyUYCHHWE TPHU3HAKOB MX TMPOTCKAHUS, B3aUMOJICHCTBUE
KOHIIGHTPUPOBAHHOW a30THOM KHCIOTBHI C MEAbI0 (BO3MOXKHO HCIIOIh30BAHUE



BHUJICOMATEPUAIIOB), HM3YYEHUE MOJIeJIed KPUCTAIUIMYECKUX PEIIETOK anMmasa,
rpaduta, (QyiepeHa, O3HAKOMIIEHHE C MPOIECCOM aICOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOTa3a, IOIY4YEHHUE,
coOupaHue, pacrio3HaBaHUE W U3YyUYEHUE CBOMCTB YIJIEKHCIIOIO ras3a, IpoBeJICHHE
KaueCTBEHHBIX PEAKIMM Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUEHHUE MPU3HAKOB UX
MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIMEH CHUIMKATHOM MPOMBIILICHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHeilne HeMeTaluibl U X
COETUHEHUSD).

MeTaJibl 1 MX COeIMHEHUS

OO61mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommyeckon cucreMe XuMU4eckux syemeHToB /J[. U.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. MeTtauyeckas CBsA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaIpspKeHUN MeTaioB. du3znueckne U XUMHUECKHE CBOMCTBAa MeTayioB. OO0mue
CIOCOOBI TMOMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WM METauioB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBel (CTalb, YyTYH, JIOPATIOMUHHM, OpOH3a)
U UX PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenoynble MeTambl: MONOXKEeHUE B [leprnonnueckoil cucTeMe XMMHUYECKUX
anementoB . M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTtpus U Kanus). OKcuiabl u
TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe WIENOYHbIX METalIOB M HX
COCIMHEHUMN.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblUMW: IIOJIOKEHHE B
[Tepuoanueckon cucreMe Xxumuueckux 3yeMeHToB /. . MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJI€HHUE B npupojie. Pu3nvecKue 1 XMMUYECKUE CBOIICTBA MarHus U
KaJiblusl. BaxkHeiiire coeuHeHns! Kanblus (OKCU, TUIPOKCU/I, colin). ZKECTKOCTh
BOJIbI I CIIOCOOBI €€ YCTpaHEHHUSI.

AJIFOMUHHI: TI0JI0)KeHUE B [lepuoanyeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHMEe aToMa, HaxoKIeHUE B Ipupone. Pusnmyeckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA W THAPOKCH]IA
ATFOMHUHMUSL.

Keneszo: nonoxenue B llepuoanueckoi cucteMe XuMHYECKUX dJIEMEHTOB /l.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xene3a. OKCubl, Tuipokcuibl U conu xenesa (I1) u xenesza
(IIT), ux cocraB, CBOICTBA U MOTYyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C oOpa3llaMud METaNIOB U CIUIaBOB, UX (U3HUUYECKUMU
CBOMCTBaMM, M3y4YEHHE  PE3yJbTaTOB KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA



KaJIblIUS W HATpPUS C BOJOM (BO3MOXKHO WCIOJB30BaHUE BHUIACOMATEPUATIOB),
UCCJIEIOBAaHHE CBOMICTB >KECTKOIM BOJBI, MpOIlecca TOPEHHs Kee3a B KHCIOPOe
(BOBMOXKHO  HKCIIOJIb30BAHHWE  BUJEOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIIM HA MOHBI: MarHUs, KaJbIUsl, aIFOMUHUS, IMHKA, xkene3a (1)
u xenesa (II), menu (I), HaOmromeHME W OMHMCaHWE IPOIECCOB OKpAaIIMBaHUS
IJIAMEHU HWOHAMHU HaTpWsl, Kajdusd W Kaublus (BO3MOXKHO HCIIOJIH30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCH/IA aTFOMUHUS U
TUAPOKCHJIA IIMHKA, PEIICHUE AKCIIEPUMEHTANIbHBIX 3aJa4 1o TeMe «Baxneiimue
METaJUIbl U KX COCAUHEHUS.

XuUMHUSA U OKPYKAOLIAs cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XUMHUYECKUX OKOTaX U OTPABIICHUSX.

XHUMHUECKOE 3arps3HeHUE OKpyXaroleid cpeabl (mpeaeibHas AOMyCcTUMas
KOHIIeHTpalus BeulecTs, nainee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

XumuuecKkuii IKCnepumenm:

u3yuyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepuabl).

Mescnpeomemmnbwie ceasu

Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpW M3YYSHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHATUH, SBJISIOMIUXCS CUCTEMHBIMU JJIS OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TMOHATHSA: HAY4YHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(uKaluusg, MEPUOAUYHOCTb, HAOIIOIEHHE,
HKCIIEPUMEHT, MOJECIUPOBAHUE, H3MEPEHHUE, MOJIeNb, SBJICHHE, MMAPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTEPUAITHI.

®dwu3znka: MaTepus, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOTIHI,
pPasloaKTUBHOCT, MOJIEKYyJIa, AIIEKTPUUECKUI 3aps, MIPOBOTHUKH,
MOJyPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TelO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJIMYECKAs
peméTKa, CruiaBbl, (U3MYECKUE BEJIMYMHBI, €IUHHUIBI U3MEPEHUSI, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yA0OpEeHUs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHThI, MUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, MOJIE3HbIE
MCKOIaeMbI€, TOILJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XMMHH B €IMHCTBE Y4YEOHOH U
BOCIIMTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUH W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOT'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M Hay4YHOMY HAcCJEIHI0, NMOHMMaHWS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBUJaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOHM,  Y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W  JAPYTHX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4E€OHBIX, IMO3HABATEIbHBIX 3aj]a4, BBIMOJHEHHUH XUMHYECKHUX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX [TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMOITOMOIIH B IIPOLIECCE 3TOM yUEOHOM NeATEIBHOCTH, TOTOBHOCTH OLICHUBATH
CBOE IMOBEJEHUE M TMOCTYIKM CBOMX TOBApHILEH C MO3ULUUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS NOCIEACTBUN MTOCTYIIKOB,;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOIINE
OCHOBY JUIsl IOHUMAaHMs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeICTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWUU II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAO0JIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOMN



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHA OOy4Y€HHUsS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUIA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTA COOJIO/IEHUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOW JKU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u Tpyia pa3iuyHOro poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  TPEIAMETHBIX 3HAaHWKW 1O  XWMHH, OCO3HAaHHBIA  BBIOOD
WHUBUTyTBHON TPACKTOPUHU MPOJOIKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON npodeccuoHaIbHON IEeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJalITUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHHMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢u3nYeCKOMY M TICUXHYECKOMY 3/0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ O€30MACHOTO MOBEICHUS IpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOXKAIOIIMX 340POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYypbl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
(dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TOHSTHS (3aKOH, TEOPHsl, TPUHIUII,
runore3a, (QakT, CHUCTEMa, MPOLECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ATUX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4UeOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), HUCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIaCCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIpEIMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBEIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJACTBEHHBIE CBA3U U
IPOTUBOPEYMS B U3YHUAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4e€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3BI TIO MIPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUI;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJOM Iporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (hopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJISIpHAsg JUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcsl WNHTepHETa), KpPUTHUYECKH OILEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJIS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYPOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIEHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITUHN U
WUIFOCTPUPOBATh PEIIAEMbIE 3aJayl HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIUICHHOCTH,
CEJBbCKOIO XO3SIMCTBa M TPAHCIOPTA HA COCTOSIHUE OKPYXAIOLEH NPUPOAHOU
cpensl.

KoMMyHHUKAaTHBHBbIC YHMBEpPCaJIbHbIC Y4eOHbIe 1eHCTBUS:

yMEHHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUHU) MO CYILIECTBY
oOcyxaeMoii  TeMmbl, (OPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

YMEHHSI  MOPEACTABIATh  IMOJYUYEHHbIE  PE3yJbTaThl  MO3HABATEIHHOMU
JNEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
PEe3yJIbTATOB BBIMOJHEHHUS] XMMHUYECKOTO JKCIIEpPUMEHTa (J1JaOOpaTOPHOIO OIIbITa,
JabopaTopHOI pabOTHI MO MCCIIECOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MIO3HABATEIIbHOM WM HMCCJIEAOBATEIbCKOW  JESITENBHOCTH  INPU  PELICHUHU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JECHCTBUW, ONPEIAECICHUE KPUTEPUEB [0 OLEHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, MUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(HEeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIN  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 33JaHUA C Y4YETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW €U, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/1JIaraeMble B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, cHenupuIecKue I TpeaAMETHOW obmact «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO 3HAHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsIX.

K konIy oOydenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCU(PUKAUSg PEaKIil: peaxIiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKHUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiui,
SJIPO aToMa, dJIEKTPOHHBIA CIIOM aToMa, aTOMHAsi OpOUTAITb, paInyC aTOMa,
XUMHUYECKasl CBSA3b, MOJSPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBS3b, HOHHAS
CBSI3b, WOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJi1 BeEIllIeCTBa
(mpolieHTHAsl KOHIICHTpAIusi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

e HCIOJBh30BaTh XHUMHUYECKYI) CHUMBOJHUKY ISl COCTaBiCHHUS (Hopmyl
BELIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU I10
dbopmynam, BHUA XUMHUYECKOH CBS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepronuueckoil cucreme,
3aKOHOB COXPaHCHMSI MAacChbl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHA ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpymnma)» u «nodounas noarpynmna (b-rpymnma)», maisie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabmune «llepuoguueckass cucteMa XuMU4eckux »dyemeHToB J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij apa, 0011ee 9uciio SJIeKTPOHOB U
pacmpeneneHne ux 1mo AIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChI BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIuU;

MPUMEHSTH OCHOBHBIC OTIEPAIUU MBICIIUTEIILHOMN NEITEILHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, O0O0OOIEHWE, CHCTEeMAaTH3allui0, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYHMHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAYUYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CJIeI0BATh MPABUIIAM MOJI30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
o0opyIoBaHMEM, a TakKe IMpaBUjiaM oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJIYYCHHUIO M COOUPAHUTO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCJIOpPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OMNPE/IECIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOJUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT ¢ TIOMOIIbIO MHIUKATOPOB (JTaKMyC, GeHON(PTAICHH, METUIOPAHK
U IpyTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, AHWOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, MOHHAas,
MeTajuInyecKas ), KpucTaInyeckas pemeTka, Koppo3usi METauloB, CIIABBI,
CKOpPOCTh XMMHYECKOW pPEAKUHH, MPEAETbHO AOMYCTHUMAasi KOHLIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GOpMys
BEILIECTB U YPABHEHU XMMHUECKUX PEAKIIUM;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opmyJie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX COCAMHEHUU, TUN KPUCTATIMYECKOU
PEIIETKN KOHKPETHOTO BEIECTBA;

packpsiBath cMbIich Ilepuonnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BATh
tabnmmunyo (opmy I[leproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymmna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOPbIE UMEIOTCS B MEPUOANYECKOM TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn  Aapa, oOOIIee YHCIO DSJEKTPOHOB M paclpenesieHHe UuX IIo
AJIEKTPOHHBIM CJI0SIM), OOBSACHSITH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 3JIEMEHTOB M HMX COCIAMHEHUN B Mpeesiax MaJlbiX MEepUOAOB U
TJIABHBIX TOJATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 4YKMCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIHU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTENEHEH OKUCICHHS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEUUUECKUE XUMHYECKHE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

COCTaBJIATb YPAaBHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMH HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIU;

coOJro1aTh TIpaBuJIa MOJL30BAHMS XUMUYECKON TTOCYI0N U Ta00paTOPHBIM
o0opyIoBaHMEM, a TakKe TMpaBWja oOOpalleHUusT C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO M COOUPAHUI0 Ta3000pa3HbIX BEIIECTB
(aMMuaka M yrieKucIIoro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3TUIHBIX
BEIIIECTB: PACMO3HABATH OMNBITHBIM IMYyTEM XJIOPHUI-, OpOMUA-, HUOAMI-,
kapOoHat-, (docdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEICCTB;

NPUMEHSATH OCHOBHBIE OMEPALIUU MBICIIUTENbHOMN JAESITEIbHOCTU — aHATIU3 U
CUHTE3, CpPaBHEHHUE, 0000I1IEHNE, CUCTEMAaTH3alIMIO, BBISIBIIEHUE TPUUUHHO-
CJIEICTBEHHBIX CBSI3€W — JJI1 U3YUYEHHS] CBOWCTB BEILECTB M XMMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOJBl TO3HAaHUS — HaOII0IeHUE,
U3MEpPEHHE, MOICIINPOBAHUE, IKCIIEPUMEHT (PEaTbHbIN 1 MBICJICHHBIN ).
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Paznen 3. Ilepuoaguueckuii 3axkoH u [lepuoagnueckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CtpoeHue arToMoB. XUMHYeCKasi
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Ne ii/m P Kontpoabusie IlpakTHueckue (pp )
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Pazneun 1. BeniecTBO M XUMHYeCKHE PeaKIUU
11 [ToBTOpeHUe 1 yroyOiaeHne 3HAaHUA 5 1 bu6nuoreka [IOK
' OCHOBHBIX Pa3/IeNIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
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