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INOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 1Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOSHHS OCHOBHOW 00Opa3oBaTEIHHOM
IpOrpaMMbl OCHOBHOTO 00IIero oOpa3oBanus, npeactaBieHHbIXx B OI'OC
000, a Taxxe Ha OCHOBE (perepalibHOI paboueit mporpaMMbl BOCIIUTAHUS U
Cc yuéTOM KOHUENIMH NpenofaBaHus ydyeOHOro mnpeamera «XUMHSD B
oOpazoBaTeabHbIX opranuzaiusiax Poccuiickoit denepanuu.

[Tporpamma o xumuu Aa€T MpeACTaBICHUE O LENsIX, O0lIel cTpaTeruu oOy4deHus,
BOCIMTAHUS U Pa3BUTHsI OOYy4arOIUXCs CPEACTBAMH YUYEOHOIO IMpEaAMETa,
YCTaHABIIMBAET 00s3aTeNbHOE MPEAMETHOE COJACpIKaHHE, MPEAyCMaTPUBACT
pacupeneseHre ero o Kiaccam U CTpYKTYpUPOBaHHUE MO pa3zesiaM U TeEMaM
porpaMMbl 10 XUMHH, ONPEIETSAET KOJWYECTBEHHBIE W KAaYECTBEHHBIE
XapaKTEPUCTHKU  COACpKaHMsI, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTD
U3yYEHUSI XUMUU C YIETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JIOTUKH Y4YeOHOIrO Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEH OOydaroluxcs,
onpesensieT BO3MOXKHOCTH IpeAMETa Uil pealu3aluu TpeOOBaHUM K
pe3ynbTaTaM OCBOEHUSI OCHOBHOM 00pa30oBaTENbHON MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 001iero o0Opa3oBaHUs, a Takke TpeOOBaHMII K pe3ylbTaTam
0oOy4eHHs] XUMUU Ha YPOBHE LEJNEN M3yYeHUsl MPeIMeTa 1 OCHOBHBIX BUOB
y4eOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYarolIerocs MO OCBOCHHIO
y4e0OHOIo COIepP KaHU.

3HaHWE XUMHMHM CIYXXKUT OCHOBOM Ui (OPMUPOBAaHUS MHUPOBO33PEHUS
oOyJarolerocsi, €ro MNpeACTaBICHUH O MaTepUabHOM €AMHCTBE MHpA,
BAXHYIO pOJIb WrparoT ¢GopMUpyeMble XHUMHUEH MPEJICTaBICHUS O
B3aUMOIPEBPALIECHUAX SHEPTHH W OO0 SBOJIOLUMU BEIIECTB B IMPUPOJIE, O
OyTAX  peHieHus  TIOOANbHBIX  MPOOJIEM  YCTOWYMBOTO  Pa3BUTHUSA
YEJIOBEUECTBA — CHIPHEBOM, DYHEPrE€TUYECKOM, IMHUILIEBOM U SKOJIOTHYECKOU
0€30MacHOCTH, TPOOIIEM 3/IPaBOOXPAHEHUS.

N3ydyeHne XuMHH:

CHOCOOCTBYET peau3aliy BO3MOXKHOCTEH JJIi CaMOpa3BUTHUS U (POPMHUPOBAHUS
KYJIBTYpbI INYHOCTH, €€ 001Iel U (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHpPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
0o0y4aronIuxcsi, HAaBBIKOB HMX CaMOCTOSITEJIbHOW Y4YE€OHOW JeATEeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX U HCCIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KakK B
IIOBCEITHEBHOM JKM3HHU, TaK U B IPOPECCUOHATIBHON AESITENbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBILUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOI'O B3IVIsSiIa Ha €JUHCTBO NPUPOJBI W YEJIOBEKa, SBISETCS



OTBETCTBEHHBIM  3TaioM B  (OPMUPOBAHUM  E€CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH 00Yy4arOIIUXCS;

cnocoOcTBYeT (hOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K IMPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJAJ B 3KOJOTHYECKOE
oOpa3zoBaHHe 00YJaIONITUXCS.

Jlanubpie HampaBieHUS B OOYYCHHH XHUMHH OOCCIEYMBAIOTCS CHEIUPUKON
colepKaHusl yY4eOHOro TIpeaAMeTa, KOTOPBIA SIBISETCS TEAaroru4ecKu
aJanTUPOBAHHBIM OTPAXKEHUEM 0a30BOM HAYKU XUMHUU Ha OMNPEICIEHHOM
JTarne e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOIO 0OIEro 0Opa3oBaHUSI OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IOHATUNA XHUMHUH,
OCHOB HEOPraHWYECKOM XWMHH W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX
MTOHATHN OPraHUYECKOU XUMHH.

CTpykTypa CcoOJepKaHHsl TMPOTpaMMBbI IO XUMHUHU CHOPMHpPOBAHA Ha OCHOBE
CUCTEMHOT0 mnoaxona K e€ wu3ydeHuro. ConepKaHUE CKIaJbIBACTCA U3
CUCTEMBbl MOHATHHA O XHMHYECKOM DJJEMEHTE M BEIIECTBE M CHUCTEMBI
HNOHATUH O XUMHUYECKOM peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl 10 MNPHUHIUITY IOCIEAOBATEIBHOIO PA3BUTUS 3HAHUM Ha
OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— IIPEJICTaBICHUN 00 3JIEKTPOJIUTUYECKON AUCCOLMAIIMM BEIIECTB B pACTBOPaX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIMUPHUYECKU MOTYYEHHBIX
U OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJIHOTO YPOBHS
K JPYroMy, BBIMOJHSA (QYHKIMH OOBSICHEHUS! U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUSI W BO3MOXXHOCTEW MPAKTHYECKOTO NPUMEHEHUS U TMOIYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHune mporpaMMbl IO XHMHUH CITOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS
0 XUMHUYECKOW COCTABILIOLIENM HAYyYHOW KApPTUHBI MHUpPA B JIOTHMKE €€
CUCTEMHOM MPUPOJBI, LIEHHOCTHOTO OTHOLIECHHS K HAay4YHOMY 3HAHUIO U
METOJaM [IO3HaHus B Hayke. [3ydeHue XuUMHM TPOUCXOAUT C
OpUBJICUCHUEM 3HAHUM U3 paHee M3YUYCHHbIX YYE€OHBIX TMPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knacced» u «Pusuka. 7 Kinacey.

[Ipu U3yyeHUM XUMHUU MPOUCXOTUT (POPMUPOBAHME 3HAHUUA OCHOB XUMHUYECKOU
HayKl Kak o0O0JIJaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
NEATEIbHOCTH YEJI0OBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYDBI.
3amaya y4eOHOro nmpeaMera COCTOUT B (OPMUPOBAHUHM  CUCTEMBI



XUMUYECKUX 3HAHUW — BakHEHImMX (HaKTOB, MOHATUH, 3aKOHOB H
TEOPETHUUECKUX MOJOKEHUM, TOCTYMHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO
XapakTepa, A3blKa HAyKW, B MPUOOILIEHWH K HAYYHBIM METOJaM IO3HAHMUS
Opy M3YYEHUM BEIIECTB M XHUMHYECKUX peakuui, B (OPMHUPOBAHUU H
Pa3BUTHHM TIO3HABATEIBHBIX YMEHHMM W WX TMNPUMEHCHHMH B Y4eOHO-
MO3HABATENIbHON U y4eOHO-UCCIeIOBATENbCKOW EATeIbHOCTH, OCBOCHHUU
MpaBII 6€30MaCHOTO OOPAIIEHHS C BEIIECTBAMU B ITOBCETHEBHOM KU3HU.

[Ipy w3yyeHUM XUMUM Ha YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs BaXKHOE

3Ha4YCHHUC HpI/IO6pCJ'II/I TaKHC L CJIN, KaK:

dbopMHpOBaHHE MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K

caMOOOpa30BaHMIO, COTPYAHHUYECTBY, CaAMOCTOSATEIBHOMY  IPHUHSITHIO
pelIeHn, CIIOCOOHOM aIanTUPOBATLCA K OBICTPO MEHSIOIIMMCS YCIOBHUSAM
YKM3HU;

HaIPaBJIEHHOCTh OOYYEHUsI HA CUCTEMATHYECKOE MPUOOIIEHNE 00yYaronInuXxcs K

CaMOCTOSITCJIbHOM I103HaBaTEILHOM ACATCIIbHOCTHU, HAY4YHbBIM MCTO/JaM
ITIO3HaHHA, (I)OpMI/Ipy}OHII/IM MOTHUBAIUIO U PA3BUTHC CII0OCOOHOCTEH K XUMHU,

obecrieueHre YCJIOBUHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OOyYaroIMMUCs

OIIbITa p33H006p33H0ﬁ ACATCIIBHOCTH, IIO3HAHMWA MW  CaMOIIO3HAHMI,
KJIFOYCBBIX HABBIKOB (KJ'IIO‘ICBI)IX KOMHCTCHHHﬁ), HMCIOIIUX YHUBCPCAJIbHOC
SHAYCHUC JIsI PA3JIMIHBIX BUAOB ACATCILHOCTHU,

dbopmupoBanue 001Iel HYHKIIMOHATLHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH,

B TOM YHCJIC YMEHUN OOBSCHSThH U OLICHUBATH SIBJICHUS OKPY>KAIOIIEr0 MUPA,
UCIIOJIb3YsI 3HAHUS U OTIBIT, MOJYUYEHHBIE NPU U3YYCHUH XUMUU, IPUMEHATD
UX TpU pEIIeHHH Tpo0sieM B TMOBCEAHEBHOM JKU3HU U TPYIOBOU
NEeSITENbHOCTH;

dbopmupoBaHrue y OO0y4YarOMIMXCS T'YMAaHUCTUYECKUX OTHOIICHHWH, MOHWMAaHMUS

[EHHOCTH  XWMHUYECKUMX 3HAHMM I8 BBIPAOOTKH  HKOJOTMYECKU
LEJIECO00PA3HOr0 MOBEAEHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LIESAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEW PUPOJHOMN CPENIBL;

Pa3BUTHC MOTHBAIIMU K O6y‘ICHI/IIO, CIIOCOOHOCTEN K CAMOKOHTPOJIXO H

CaMOBOCHIMTAHUI0O HA OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpDY TMpo¢uiass W HalpaBIECHHOCTH
JanbHeIero o0yueHus.

OO1iee yuciao 4acoB, OTBEAEHHBIX Uil M3YYEHUS XMMHUU HAa YPOBHE OCHOBHOIO

oOmrero oopasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 "acoB (2 gaca
B HeJIe10), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEPXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHM B )KU3HU YEJIOBEKA. XMMUS B CUCTEME HaykK. Tena u
BemiectBa. Dusznueckue CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. IloHsTHE O MeTOHax IIO3HAHUS B XMMHHM. YMCTBIC BemiecTBa M
cMecu. CriocoObl pa3ziesieHus] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHTbl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB.
IIpocTbie U CIOKHBIC BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢dopmyna. BaleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHTENIbHAsT aTOMHasg  Macca.
OtHocuTenbHAasT MOJIEKYJIsipHass Macca. MaccoBasi J0J1 XUMHUYECKOTO
DJIEMEHTA B COCIUHCHUM.

KomnuectBo BemiectBa. Monbk. ModisipHass macca. B3anMOCBSI3b  KOJIMYECTBA,
Macchl U YMCIIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTNMHECHMH.

Du3NuecKue U XUMUYECKUE SIBICHUS. XUMUYECKasi peakius U €€ Npu3HaKku. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XHWMHUYECKHe ypaBHeHus. Kiaccudukanms
XUMUYECKUX PEAKIUN (COCTMHEHMS, PA3JI0KECHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYJIOM, MpaBuiIaMu paboThl B JabOpaTropuu H
npuéMaMu oOpalrieHus ¢ JabopaTOpHBIM OOOPY/OBaHUEM, H3Yy4YEHHUE U
onucaHue (U3NUECKUX CBOMCTB 0Opa3IOB HEOPraHUYECKHUX BEIIECTB,
HaOmoaeHne (u3nyeckux (IUJIaBJICHUE BOCKA, TAasHUE JbJa, PACTUPAHHE
caxapa B CTYIIKE, KUIICHUE W KOHJEHCAILUS BOJbI) U XUMUUYECKUX (TOpEeHUE
CBEYM, NPOKAIMBAHME MEIHOW MPOBOJIOKH, B3aMMOJECHUCTBHE MeENa C
KUCJIOTOM) SIBJICHUW, HAOJIOJEHUE M OINHUCAHUE MPU3HAKOB MPOTEKAHUS
XUMUYECKUX peakui (pa3joKeHHe caxapa, B3aUMOJICHCTBHE CEpHOU
KHCJIOTBI C XJIOpHAOM Oapus, pasinoxeHue ruapokcuaa menu (1) mpum
HarpeBaHUM, B3aMMOJICMCTBUE keie3a ¢ pactBopoM comu meau  (II),
U3y4eHHE CIOCOOOB pa3/ieieHUs] CMeceii: ¢ TIOMOIIbI MAarHura,
(bunsTpOBaHME, BHIMMAPUBAHKE, TUCTUIUIALNS, XpoMaTorpadus, IPOBEICHNAE
OYKMCTKA TIOBAPEHHOM COJM, HAOJMIOJCHUE U OMNUCAHUE PE3YJIbTaTOB
MPOBEACHUS OIbITA, WUIKOCTPUPYIOIIETO 3aKOH COXPAHCHUS MAacChl,
CO3/IaHHE MOJIeJIe MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaxHeimue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB



Bo3nyx — cMmech razoB. CocraB Bo3gyxa. Kuciopom — 3J€eMEHT W IPOCTOE
BelecTBO. HaxoxieHrne Kuciaopoaa B npupojie, Pu3nueckrue 1 XMuMUUYECKHe
cBoiicTBa (peakiuu ropenust). Oxcunpl. [Ipumenenne kucinopoga. CrocoOsbl
MOJIy4eHHs] KUCIOpoJa B JIabopaTopuu M MPOMbIIUIEHHOCTH. Kpyrosopor
Kucioposa B mpupoae. O30H — ajutoTpoITHas MOAUGUKAIIS KUCIOPOa.

TennoBoit 3 PexT XUMUYIECKON peakluy, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yrojlb W METaH. 3arpsi3HEHUE
BO3IyXa, YCWJICHHE MMApHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT n mpoctoe BemecTBo. HaxoxkaeHue BOIOpoJa B MPUPOJE,
¢u3nUecKkue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI MOMyUYEHHUS.
Kucnotsl u conu.

MonsipHbIil 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPAaBHCHUSIM.

dusnueckne cBOMCTBA BOAbL. Boxa kak pactBopurens. PactBopel. Haceiennsie n
HEHACBHIICHHBIE PACTBOPBI. PacTBOpMMOCTH BemIECTB B Boje. MaccoBas
JI0JISI BEIIECTBA B pacTBope. XUMUYECKHUE CBOMCTBA BOJibl. OcHOBaHus. Poib
pPacTBOpPOB B MPHUPOJE U B KU3HU 4YeJIOBEKa. KpyroBopoT BOJIbI B MPUPOJE.
3arpsA3HeHne NPUPOAHBIX BOJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHenuit. Oxcunpl. Knaccuduxanus
OKCHJIOB: coJieoOpa3ytoiiue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) U
Hecosneobpa3zyronme. Homenknarypa okcuaoB. @uU3nN4ecKue U XUMHUUECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukarus ocHOBaHMI: MIETOYH U HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBanui. @u3nueckue U XUMHUYECKHE CBOKCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenkmarypa xkucior. dusnyeckue u
XMMHUYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTH MetaiuioB H. H. bekerosa.
[lonydeHnue KucCioT.

Comu. Homenknatypa coisieil. @u3nueckue M XUMHUYECKHUE CBOMCTBA COJICH.
ITonyuenue coien.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COECIUHEHHIA.

Xumuueckuii IKcnepumenm:

KAUECTBEHHOE ONPEACIICHUE COJIEPKAHUS KHUCIOpPOJa B BO3AYyXE, IOJIyYEHHUE,
coOupaHue, pacrio3HaBaHWE W M3yUYEHHE CBOMCTB KUCIOpPOJAA, HAONIOJCHHE
B3aMMOJECUCTBUS BELIECTB C KHUCIOPOJAOM M YCIOBUS BO3HUKHOBCHUS U
MpeKpaIieHuss ropeHus (moxapa), 0O3HAKOMJICHHE C 00pa3laMu OKCHUIOB H
ONMCAHUE WX CBOMCTB, MOJYUYEHHE, COOMpaHue, paclO3HABAaHUE U U3YUCHUE
CBOMCTB BOJI0po/ia (TOpEHUE), B3aMMOJICUCTBHE BOJIOPOJA C OKCUIOM MEAU
(IT) (B0O3MOXXHO HMCTONBL30BAHUE BUACOMATEPHAIORB), HAOIIOACHHE 00pa3IloB



BEIIECTB KOJUYECTBOM | MOJIb, HCCIIeJOBAHUE OCOOCHHOCTEH PacTBOPEHHUS
BEILIECTB C PA3JIUYHON PACTBOPUMOCTBIO, INPUTOTOBJIEHUE PACTBOPOB C
OIPEICTIEHHON MacCOBOM noJieu PacTBOPEHHOTO BEIECTBA,
B3aMMOJICHCTBHE BOJIbI C METaUIaMU (HAaTpUeM W KajblueM) (BO3MOXKHO
HCIIOJIB30BaHUE BHUJICOMATEPHUAJIOB), UCCIIEIOBAaHKE 00pa3ioB
HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJIEHHE H3MEHEHHS
OKpacKd HWHIMKATOPOB B pacTBOpax KHCIOT M IIEJIOYEH, H3yYCHHE
B3aumMo/iericTBus okcuaa meau (II) ¢ pactBopoM cepHOI KUCIOTHI, KUCTOT €
METaJUIaM{, PEaKUUil HEWTpaau3aluu, [OJIyYEHUE HEpPaCTBOPUMBIX
OCHOBAHHUI, BBITECHEHHWE OJHOTO MeETajla APYTMM H3 pPacTBOpa COJIH,
pELIEHUE SKCIEPUMEHTANbHBIX 3ajlad Mo Teme «BaxHelmme Kiaccel
HEOPraHUYECKUX COEAUHEHUI.

IHepuoanuecknii 3axoH u [lepuoanveckasi cuctreMa XUMUYECKUX d1eMeHTOB /1.
N. MenaeneeBa. CrtpoeHune  aToMoOB. XHMHUYECKAA  CBAA3b.
OxucanTeIbHO-BOCCTAHOBUTEIbHbIE PEAKINH

[lepBble MOMBITKH KiIacCU(pUKAIIMU XUMUYECKUX AyeMeHTOB. [loHsTHe o rpymnmax
CXOJIHBIX AJIEMEHTOB (ILIEIOYHBIE U IET0YHO3EMETbHbBIE METAILIIbI, FAJOTEHBI,
WUHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yloT aM(pOTEepHbIE OKCUIBI U
TUAPOKCHUIBI.

[lepnognyeckuit 3akoH. Ilepuonnueckas cucrema XxuMudeckux nnemeHTos /I U.
MenneneeBa.  Koporkomepuonmnas ¥ JIMHHONEpHOAHAas  (QOpMBI
Ilepnoguueckorn cucrembl XuMHYeCKHX 3yeMeHTOB /[[. M. Menneneesa.
[Tepuonpl u rpynnbl. GU3HYECKHI CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB
NEepUoAa U TPYNIbI JIEMEHTA.

Crpoenne aromoB. CocTtaB aroMHbIX siaep. M3orombl. Onexktponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEpBhIX 20 XUMHUYECKUX HIIEMEHTOB
[Tepuomnueckor cucrembr JI. WM. MenneneeBa. XapakTepucruka
XMMHYECKOT0O 3JIEMEHTA IO €ro nmonoxeHuro B Ilepuognueckon cucreme /.
N. Menneneesa.

3aKOHOMEpPHOCTH HM3MEHEHUs pajJdyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB MO rPyIaM U IEpUoaam.

3nauenue llepuoanueckoro 3akoHa u llepuonnueckoll cHUCTEMBI XHUMHUYECKHX
3JIEMEHTOB JIJISl pa3BUTHUA HAyKU U TipakTuku. . . MenaeneeB — y4EHbIN U
rpakIaHUH.

Xumuyeckass cBa3b. KoBaneHTHas (moisipHass W HEMOJSIpHAs)  CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKHUX JIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucineHus. OKHUCIHUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl
OKHCIICHHS U BOCCTAHOBJIEHUSI. OKUCIIUTENIN U BOCCTAHOBUTEIIU.



Xumuyeckuii IKChepumenm:

HW3yuyeHHe OOpasloB BEIIECTB METAVIOB W HEMETaJUIOB, B3aUMOJICUCTBHUE
TUJPOKCHUIA [IMHKA C PACTBOPAMM KHUCIIOT M IIEJIOYEH, IPOBEJACHUE OIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pEaKIUui
(ropeHue, peakiuu pa3noKeHus, COCIUHEHHUS ).

Meswcnpedmemmnuwie céa3u

Peanuzanust MeXnpeAMETHBIX CBSI3€H NpPU HM3yYEeHUHM XUMUM B & KJacce
OCYIIIECTBIISIETCSL Yepe3 HMCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATHH, TaK W IIOHATHUH, SBISIOIIMXCS CHCTEMHBIMH JJISI OTACIIBLHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO011ue ecTeCTBEeHHO-HAYYHbBIC TIOHATHUS: HAyUYHBIA (paKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHajgu3, CHHTE3, Kiaccudukaiuys, IepUOJUYHOCTh,  HAONIOJEHUE,
3KCIIEPUMEHT, MOJICJIIMPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuKa: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJW], WU30TOIBI,
PaMOAKTUBHOCTh, MOJIEKYJIA, 3JICKTPUYECKHM 3apsil, BEUIECTBO, TEO,
00bEM, arperaTHOE COCTOSIHME BeIeCTBa, ras3, (PU3MYECKUE BEIMYMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMOC, TIJIaHeThl, 3BE€3/1b1, COJIHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atMmocdepa, ruapocdepa, MUHEpaabl, TOPHBIC IMOPOJABI, IOJC3HBIC
HCKOIIA€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMH4YeCKasi peaKknusi

[Tepuonnueckuii 3akoH. Ilepuognueckas cucremMa XUMMHYECKUX 3ieMeHToB 1. .
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KalUsl, KaJbLHS U HX
COEJIMHEHUI B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B llepnoanueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTATUIMYECKUX PEIIETOK,
3aBHCUMOCTb CBOMCTB BEMIECTBA OT TUIA KPUCTAJUIMYECKON PEIETKY U BUJIA
XUMHYECKOM CBSI3H.

Knaccudukanys W HOMEHKJIaTypa HEOPraHWYECKUX BEIIEeCTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJaccaM HEOPraHUYECKUX
COCJIMHEHUI, TEHETUYECKas CBSA3b HCOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX PEaKIUi MO Pa3INYHBIM MpHU3HaKaM (M0 YUCITY U
COCTaBy YYacCTBYIONIUX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(ddeKTy, 1o
M3MEHEHUIO CTETICHEeH OKUCIICHUS XUMUYECKHUX DJIEMEHTOB, 10 0OpaTUMOCTH,
0 YyYacTHUIO KaTajgu3zaTopa). OJK30- M DHJIOTEPMHUYECKHE PEaAKIIUH,
TEPMOXUMHUYECKHUE YPABHCHMUSI.



[lonaTrie 0 CKOpPOCTHM XUMHUYECKOW peakiuu. I[loHarue 00 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUUYECKUX peakiusx. I[loHsATHE O TOMOTIeHHBIX U
rereporeHHbIX peaknuax. [lonstue o karanuze. IloHATHE O XMMHUYECKOM
paBHOBecUU. DaKTOpbI, BIUSIOIMIME HA CKOPOCTh XMMHYECKOW PEaKIUU U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSL.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC peakuuy, AIEKTPOHHBIN OajaHc
OKUCIIUTEIIbHO-BOCCTAHOBUTENBHON peakuuu. (CocTaBlieHHE YpaBHEHUU
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C HCIOJIB30BAHHUEM METOA
AJIEKTPOHHOTO OajaHca.

Teopus 53JIEKTPOIUTUUECKON AUCCOLUUAIMUA. IDJIEKTPOJUTBI M HEDJICKTPOIUTHI.
Katuonbl, aHuoHbl. MexaHWU3M AMCCOLMAIIMUA BEIIECTB C Pa3IMYHBIMU
BUJIAMH XUMHYeCKol cBsa3U. CreneHp aucconuanuu. CHIBHBIE U ClIa0ObIe
3JIEKTPOJIUTHI.

Peakuyn moHHOro oOMeHa. YCIOBUS MPOTEKaHUS PEaKUUid HMOHHOrO OOMEHa,
MOJIHBIE U COKPAILIEHHBbIE MOHHBIE ypaBHEHUs peakiuid. CBOICTBAa KHUCIOT,
OCHOBAaHMM W COJIel B CBeTE NPEACTaBICHUM 00 AICKTPOITUTHICCKON
nucconmanuu. KadecTBeHHbIE peaklMu Ha HOHBL. [loHsATHE O TMApOIU3E
COJICH.

Xumuyeckuii IKCnepumenm:

O03HAKOMJICHUE C MOJEIISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB
— METAUIOB W HeMeTawioB (rpaduTa W ajiiMasza), CIOXKHBIX BEIICCTB
(xsiopuaa HaTpusi), HCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU
peakIMd  OT  BO3JEHCTBUS  Pa3IMYHBIX  (DAKTOPOB, HCCIETOBAHUE
3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCA JUCCOUALIMM KUCIIOT,
menoued W cosied  (BO3MOXKHO HCIIOJB30BaHHWE BHIEO MAaTEPHAIIOB),
MPOBEJICHUE OIBITOB, WILIIOCTPUPYIOMIMX HPU3HAKU MPOTEKAHUS peaKiui
HOHHOTO OOMeHa (oOpa3oBaHME OCajKa, BBIJCICHHE Ta3a, 0Opa3oBaHHE
BO/IbI), OIILITOB, WJUTIOCTPUPYIOIIHAX MIPUMEPBI OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX  peakiuil  (TOpeHHe,  peakluu  Pa3lIoKEeHUs,
COCMHEHHUS), PaAClO3HABAaHWE HEOPraHWYECKHX BEIIECTB C TMOMOIIBIO
Ka4ECTBEHHBIX PEAKIMA HAa MOHBI, PEIIIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaJiibl M MX COETMHEHHUS

OO6mias  xapakTepucTuka TrajoreHoB. (OCOOCHHOCTH  CTPOCHHS  aTOMOB,
XapaKkTepHbIe CTeneHu OokucieHus. CTpoeHne W (U3MUECKHE CBOWCTBA
MPOCTHIX BEUIECTB — TAUIOTCHOB. XHUMUYECKHAE CBOKMCTBA HA MPUMEPE XJIOpa
(B3auMo€eicTBHE C METaJIIaM1, HEMETaJJIaMH, 111eJIoYaMu). XJIOPOBOIOPO/I.
ConsiHag KUCJIOTa, XHMHUYECKHE CBOMCTBA, IIOJyYE€HHE, IPUMEHECHUE.



JlercTBrEe XJOpa W XJIOPOBOJOPOJIA HA OPraHU3M 4eJoBeKa. BaxHeumue
XJIOPUJIBI U X HaXOXKJIEHUE B MIPUPOJIE.

O6mmas xapakrepuctuka anemMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTeneHu okucieHus. CTpoeHue M (PuU3MUECKHe CBOMCTBA
IPOCTBIX BEIIECTB — KHUCIOPOJa M Cepbl. AJIOTPOMHbIE MOAUUKALNN
KHUCJIOpoAa U cepbl. XUMHUUECKUE CBOMCTBa cepbl. CepoBOAOPO, CTPOCHHUE,
busznueckne M XuMHYecKkne cBoiicTBa. OKCHIBI Cepbl Kak MPECTaBUTEIU
KUCIOTHBIX OKcuaoB. CepHas KucIoTa, (U3MUECKHE W XHUMHUYECKUE
cBOMcTBa (00IME Kak MpeACTaBUTENS KJacca KHUCIOT U clienu]uueckue).
XVMMHUYECKHE PpEAKIUH, JIeKAIIMEe B OCHOBE IMPOMBIIUIEHHOTO crocoba
MOJIy4eHUs] cepHOM KucaoThl. [Ipumenenue ceproit kuciaotol. Conu cepHOM
KHUCIIOTHI, KaYECTBEHHAs peakiis Ha cyibdaT-uoH. HaxoxaeHnue cepol u eé
COCIMHEHHI B MpUpOJie. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl
COCIMHEHHUSIMU Cepbl (KHCIIOTHBIE JIOKIH, 3arpsA3HEHUE BO3JyXa H
BOJOEMOB), CITOCOOBI €T0 MPEJOTBPAIICHHUS.

OO61mas xapakTepucTuka 31eMeHTOB VA-rpyriibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCICHHUS. A30T, pacrnpocTpaHEHUE B MPHUPOJIE,
¢usznueckue M XUMHUYECKHe cBoicTBa. KpyroBopor azora B mpHpoOJe.
AMMuak, ero QusuMyeckue M XUMHUYECKHE CBOMCTBA, IIOJy4YECHHE W
npumeHenne. Conu aMMOHUS, X (PU3WYECKHE W XWMHUYECKHE CBOWCTRBA,
npumeHeHue. KauecTBeHHas peakuys Ha MOHbl aMMOHHUS. A30THas KHCIIOTa,
e€ momydeHue, (QuU3MYECKHEe € XUMHUYECKHE CBOWCTBa (0Omme Kak
IOpencTaBUTeNd Kjiacca KHUCIOT U cnenuduueckue). Mcemons3oBaHue
HUTPATOB M COJEH aMMOHHUSI B KayeCTBE MHUHEPAIbHBIX YAOOpEHHIA.
XHMMHUYECKOE 3arps3HEHUE OKPY’KAIoIIeW Cpelbl COCIUHEHUSAMH a30Ta
(KUCTIOTHBIE NOXIH, 3arpsi3HEHHE BO3/yXa, MOYBBI U BOA0EMOB). Docdop,
alnoTponubie  Momudukanuu ¢ochopa, QPUINYECKUE U XUMUYECKHUE
ceorictBa. Oxcun ¢dochopa (V) u dochopHas kuciora, uU3HUECKUE H
XUMUYECKHE CBOMCTBA, moydeHue. Mcmonp3zoBanue ¢ochaToB B Ka4ecTBeE
MUHEpaAIbHBIX YI0OpEHU.

O61mmas xapakrepuctuka nemMeHToB [V A-rpynnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIICHHS. YTIEpOJl, aJUIOTPOINHbIE MOAUUKAIIH,
pacnpocTpaHeHue B TMpupone, (puMyeckue M XHUMHUYECKHE CBOICTBA.
AncopOuunsa. Kpyrosopor yriepoga B mnpupoge. OKcuabl yriaepoja, UxX
bU3MYEeCKue W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKHUBBIC OPTaHU3MBI,
MOJIyYeHUE M MPUMEHEHHE. ODKOJOTMYECKHE IMpPOOJEMBbI, CBSI3aHHBIE C
okcugom yriaepona (IV), rumoreza rino0anbHOTO MOTEIUICHUS KIMMATa,
NapHUKOBBIN 3P ¢dekT. YronbHas KucIoTa U €€ CONu, UX (PU3NYECKHEe U



XVMMHYECKHE CBOMCTBA, TIOJyYeHUE W MpuMeHeHue. KauecTBeHHas peakuus
Ha KapOoHaT-WMOHBI. lcmonmb3oBaHWe KapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIICHHOCTH U CETHCKOM XO3SHCTBE.

[lepBoHaYabHBIC TOHATHS 00 OpPraHWMYECKHUX BEIIECTBAX KAaK O COCAMHCHHSX
yraepoaa (MeTaH, 3TaH, 3TWJICH, AlETHJICH, STaHOJ, TJIMLEPHH, YKCyCHas
kucnota). [IpupoaHbie HCTOYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOIHBIN ras,
He(Th), MPOAYKTHI HX TNepepadboTku (OEH3UH), WX pOJNb B OBITY U
MPOMBINTUICHHOCTH. [ToHSATHE 0 OMOJIOTHYECKN BAXKHBIX BEIIECTBAX: JKHPAX,
Oenmkax, yrieBoJaXx — W HMX pOJM B KU3HU YeloBeKka. MarepuanabHOE
€IMHCTBO OPTAaHUYECKUX U HEOPTAaHUUECKUX COCAMHCHUI.

Kpemumuii, ero ¢pusznyueckne U XMMHUYECKHE CBOWCTBA, MOJyYCHHUE U MIPUMCHCHHE.
Coenunenusi kpemHus B npupozae. OOmme mnpeactaBieHUusi 00 OKCHAE
kpeMHust (IV) u kpemuHueBoil kuciore. CUIMKAThl, UX HCHOJIb30BAHHUE B
OBITYy, B TPOMBIIUICHHOCTH. BaXHEHIIE CTPOUTENbHBIC MaTEepUAIBL:
KepaMHKa, CTEKJIO, IIEMEHT, 0eTOoH, kene300eToH. [Ipobiaembr 6e30macHOTo
MCTIOJIb30BaHUS CTPOUTEIHHBIX MAaTEPHAIOB B TTIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHHE O0Opa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI,
NPOBEJICHUE KAdeCTBEHHBIX PEAKIMA Ha XJIOPUI-WOHBI W HaOIIO/IeHUE
MPU3HAKOB HMX TMPOTEKAHWs, OIBITHL, OTpaxaromme Q(U3NYECKUE W
XUMUYECKAE CBOMCTBA TAJlOTCHOB W WX COCAMHEHWH (BO3MOIYKHO
MCIIOJIb30BaHNE BUEOMATEPHATIOB), 03HAKOMIJICHHE C 00pa3aMi XJOPHUI0B
(rajoreHuIOB), O3HAKOMJICHHE C OO0pa3lamMu cepbl U €€ COCIUHEHUSMHU
(BO3MOYKHO HCTIOJB30BaHUE BHJICOMATEPUANIOB), HAOINIOJIEHUE IMpoliecca
oOyTIMBaHUs caxapa Mo IelCTBUEM KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI,
U3y4YeHHE XUMHUYECKHX CBOWCTB pa30aBICHHOW CEPHOW  KHUCIIOTHI,
MPOBEJICHNE KAaueCTBEHHOW peakiuu Ha Cynb(paT-uoH U HaOII0ACHHE
npu3HaKa e€ MpoTeKaHusl, 03HaKOMJICHHE ¢ (PM3MYECKUMU CBOMCTBaMH a30Ta,
docdopa u ux coenuHeHu (BOZMOXKHO HCIIOJIb30BAHKUE BUACOMATEPUATIOB),
obpaznaMu a30THBIX U (OCOPHBIX YIOOpEHUH, MOJydeHUe, coOHUpaHue,
pacro3HaBaHWE W M3yYeHUE CBOWCTB aMMHaKa, MPOBEJACHUE KAa4eCTBEHHBIX
peakiuii Ha WMOH aMMOHHS W (GocdaT-uOH M H3yUeHHWE NPHU3HAKOB UX
NPOTEKaHUs, B3aUMOJCHUCTBHE KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI C
Mebio (BO3MOXKHO HCMOJIB30BAaHUE BUIACOMATEPHUATIOB), U3YUCHHE MOJENen
KPUCTAJUTMYECKUX PEMIETOK anMasa, rpadura, GyiiepeHa, 03HAaKOMIICHHE C
MPOIIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TPOTHBOTa3a, IONy4YCHHE, COOUpaHHWEe, pacro3HaBaHUEC U
M3yYeHNE CBOMCTB YTJICKUCIIOTO Ta3a, MPOBEACHUE Ka4eCTBEHHBIX PEaKIuit



Ha KapOOHAT U CWJIMKAT-UOHbBl U W3YYEHHE MPU3HAKOB HUX MPOTEKAHUS,
O3HAKOMJIEHUE C MPOAYKIMEH CHUJIMKATHOM IPOMBIIIJICHHOCTH, PEUIEHUE
DKCIEPUMEHTANIBHBIX 3aJady 10 TeMme «BaxHellne HeMeTalulbl M HX
COEUHEHUS.

MeTajuibl 4 UX COCAMHEHMS

OO6mrast XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — META/UIOB HA OCHOBAaHUU HX
nonoxxeuuss B llepuonnueckon cucreme xumudeckux sneMeHtoB J[. H.
MenneneeBa u ctpoeHusi atomMoB. CTpoeHune MeTaioB. MeTaunueckas
CBSI3b M METAJUIMYECKAs] KPUCTAIMYECKass pelETKA. DJIEKTPOXUMUYECKUN
pAN  HampsOKEHW MeTauioB. (PU3MYECKHE U XUMHUYECKHME CBOMCTBA
meTtaioB. OOiue crnocoObl moidydeHuss MetamioB. [loHsaTre o Koppo3uu
METaJJIOB, OCHOBHBIE CIOCOOBI 3alIUThl UX OT Koppo3uu. CruiaBbl (CTalib,
9yryH, JIOPATIOMHUHUN, OpOH3a) W WX TNPUMEHEHHWE B OBITY W
MIPOMBIIIJIEHHOCTH.

[Ilenounsie meTayipl: moJokeHHe B Ilepuoandeckor cucTeMe XUMHYECKUX
sanemeHtoB J[. WM. MeHneneeBa, CTpOGHHE HX aTOMOB, HAaXOXKICHUE B
npupoae. dusnyeckue U XMMHUYECKHE CBOICTBa (Ha MpUMEpe HATpus U
kanus). OKcuabl U TUAPOKCUABI HATpUs U Kanus. [[puMeHeHue menouHbIx
METAJIJIOB U UX COETMHEHUM.

[I{er0yHO3€MENBHBIE METAJIIBI MArHUW M KaJbLUN: MTON0KEeHUE B [lepnonnueckon
cucreMe xuMmuieckux 3yemeHToB J[. . MenneneeBa, cTpoeHHe WX aTOMOB,
HAaXOXJCHUE B mpupojac. OPu3nyeckne U XMMHUYECKHE CBOMCTBA MAarHusi U
Kanplua. Baxuelmue coequHeHus Kalblus (OKCHJ, THAPOKCHUI, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AuroMuHUN: TIosiokeHue B [leproanueckoit cucteMe XuMuieckux asementoB /1. WM.
MeHneneeBa, CTpOEHUE aTOMa, HaxoXkAcHUE B mnpupoae. Pusmyeckue u
XUMUYECKNE CBOWCTBAa aatOMUHMS. AMQOTEpHBIE CBOWCTBA OKCHUAA W
TUIPOKCHUIA ATFOMUHHS.

Kenezo: nmomoxenue B Ilepuoamyeckoit cucreme xumudeckux snemeHtoB [l .
MeHneneeBa, CTpOEHUE aToMa, HaxoXAcHUE B mnpupoae. Pusmyeckue u
XUMUYECKUE CBOMCTBA xene3a. OKcuabl, TuApoKcuabl U comiu kenesa (I11) u
xkenesa (III), ux cocra, CBOMCTBA U TTOTYYEHHE.

Xumuyeckuii IKChepumenm:

03HAKOMJICHHE C 00pa3IlaMy METAJIOB M CIJIaBOB, MX (PM3MYECKUMHU CBOMCTBAMH,
M3YUYCHHE PE3YIbTATOB KOPPO3UU METAIOB (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHAA KaJNbIHUSI H
HaTpusi C BOAOM (BO3MOXHO  HCIOJB30BAHHE  BUICOMATEPUATIOB),
UCCIIEOBAHUE CBOWCTB JKECTKOM BOJBI, IMpoOllEcCa TOPEHUS JKeie3a B



Kucinopose (BO3MOXKHO HCIOJB30BAHUE BUICOMATEPUATIOB), MPU3HAKOB
POTEKaHUsI KaY€CTBEHHBIX PEaKIIil Ha MOHBI: MarHus, KaJbIusl, aTFOMUHUSA,
nmuHka, skene3a (II) m xenesa (III), menu (II), HaGmroneHue u onmcaHue
IIPOLIECCOB OKpAIIMBAHUS TUIAMEHU HOHAMHU HATpUsl, KaJldsd M KaJbLHS
(BO3MOXKHO MCIIOJIb30BaHUE BUJICOMATEPHAIIOB), UCCIIeIOBaHUE
aM(OTEpPHBIX CBOWCTB THAPOKCHIA aTIOMUHHS ¥ THIPOKCHIA ITMHKA,
peIIeHne dKCIEPUMEHTAIBHBIX 3a/1a4 TI0 TeMe «BakHelIme MeTaJTbl U UX
COCTUHEHUS.

XUMHUA U OKPYKAKOIIAA cpeaa

BemectBa u wmartepuansl B TMOBCEJHEBHOM JKM3HM uYesnoBeka. be3omacHoe
UCIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas momoiipb
IPU XUMUYECKHUX 05KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKPYKAIMIeH cpeasl (TpenenbHas —JOIMyCTUMAs
KOHIleHTpalus: BemiectB, nanee — I[IJIK). Pomp xumum B penieHuun
AKOJOTHYECKUX TIPOOITIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJO, CIUIaBbl METAJUIOB, IOJUMEPHbBIC
MaTepualbl).

Mesicnpeomemmunie ceasu

Peanmuzanms MeXNpeaMETHBIX CBA3€H MpU M3YYCHUHM XUMUA B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 MCHOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK W TIOHSATUHU, SBJISIONIUXCS CHUCTEMHBIMH ISl OTACIIBHBIX
IPEeIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011e ecTeCTBEHHO-HAay4YHbIE MMOHSATHSA: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHUHTE3, KiIaccupuKauus, NEPUOJUYHOCTb,  HAOIIO/ICHUE,
AKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEPEHNE, MO/JIENb, SBJIICHUE, TAPHUKOBBIMI
s exT, TEXHOIOTHS, MAaTEPHAITBI.

®dusnka: Marepus, aTOM, JJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, WU30TOIHI,
PaIMOAaKTUBHOCTh, MOJIEKYyJIa, DJJIEKTPUUYECKHH  3apsj, MPOBOIHHKH,
MOJIYIIPOBOJHUKH, AUDIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENIO, OO0BEM,
arperaTHo€ COCTOSIHUE  BEIeCTBA, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTANIMYECKasi pemETKa, CIUIaBbl, (DU3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEpPEHHUs, KOCMUUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dotocunTes, apixaHue, Ouocdepa, HSKOCHCTEMA, MHUHEPAIHHBIC
yAOOpEHUS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TOPOABI, TOJIC3HBIC
MCKOIIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3ybTaThl OCBOCHHS MPOTrPaMMbl OCHOBHOTO 0O0IIIEro 00pa3oBaHus
JOCTUTAIOTCST B XoJe OOyYeHHs XUMUU B E€IUHCTBE YyueOHOW U
BOCIIUTATEIIBHOW AEATEIbHOCTH B COOTBETCTBUU C TPaAULMOHHBIMU
POCCUNCKUMH COLMOKYJIbTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMH
LIEHHOCTSIMU, IPUHSATHIMHU B OOLIECTBE MPaBUJIAMU M HOPMaMH MOBEJCHUS U
CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS, CAaMOPAa3BUTHSI U COLUATTU3ALINU
00yyarommxcs.

JIm4HOCTHBIE pe3ynbTaThl OTpaXKaroT TOTOBHOCTh o0y4aromuxcs
PYKOBOJICTBOBATBbCSI CUCTEMOM MO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTAalUU |
paclIMpEHNE OIbITA AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) IaTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAay4YHOMY HACJIEIMIO, TOHUMAHHS 3HAYCHUS XMMUYECKOW HAYKU B JKU3HU
COBPEMEHHOT0  OOIIEeCTBa,  CIMOCOOHOCTM  BIAJAETh  JOCTOBEPHOM
uHopMaIe O TepeAOBBIX JOCTIKCHUSX W OTKPBITHUSX MHPOBOU H
OTEYECTBEHHOW XUMHUH, 3aWHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSIX 00
YCTpOMCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

MPEACTABIICHUS O COIMATIbHBIX HOPMax M MpPaBUIaX MEKINYHOCTHBIX OTHOLIECHUN
B KOJUIGKTMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4YEOHOMCCIIEAOBATENbCKOM, TBOPUYECKOM M JPYruxX BHIAX
NEeSATENbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JE€ATEIbHOCTH
IPpU  BBINOJIHEHUU Y4YEOHBIX, IIO3HABATEIbHBIX 3a/7a4, BBHIIOJIHEHUU
XUMHUYECKUX 3KCIEPUMEHTOB, CO3/IaHUH YUEOHBIX IMPOEKTOB, CTPEMIICHUS K
B3aMMONOHUMAHUIO ¥ B3aUMOIIOMOIIM B Tpolecce HATOH  yuyeOHOM
NEATEIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE IMOBEICHUE U MOCTYIIKHM CBOMX
TOBApPHUILEH C TO3WLHMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM
OCO3HAHHUSI MOCJIEICTBUI TOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHMS:

MHUPOBO33PEHYECKHUE TNPEJICTABIECHAS O BEIIECTBE W XHMHUYECKOW pEakluHu,
COOTBETCTBYIOIIUE  COBPEMEHHOMY  YpPOBHIO  pa3BUTUS HAYKH H
COCTABJISIFOIINE OCHOBY ISl HOHUMAHHUS CYIIHOCTH HAYYHOW KapTHUHBI MHUPA,
NpeICTaBlIeHUsT 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSA MPUPO/IBI,



B3aMMOCBSI3SIX YEJIOBEKa C MPUPOJAHON CPEJOi, O POJIM XUMHH B MO3HAHUU
ATUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTUBBI, HAMPABIICHHbIE HA TTOJIyYeHUE HOBBIX 3HAHUI 110 XMMUH,
HeoOXonUMbIe i1 OOBSICHEHHS HaOJI0IaeMbIX MPOIECCOB U SBJICHUH,
MO3HABATENbHON, MHPOPMAIMOHHON M YHMTATEIbCKOW KYJIbTYpPHl, B TOM
YHClie€ HAaBBIKOB CAMOCTOSITETLHOM pPabOThl € Y4YEeOHBIMH TEKCTaMH,
CIOPABOYHOM JIUTEPATypOil, JOCTYINHBIMA TEXHUYECKUMHU CpPEICTBAMHU
MH(GOPMALIMOHHBIX TEXHOJOTHH;

UHTEpeC K OOyYeHHMI0O W T[O3HaHUIO, JIO003HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K C€aMOOOpa30BaHUI0, MPOEKTHOM M HCCIEA0BATEIIbCKOM
NESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH U YPOBHS
oOy4eHHs B JalIbHEUIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HaHHUE IIEHHOCTH KU3HHU, OTBETCTBEHHOIO OTHOLIEHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3J0pOBbIi 00pa3 JKW3HU, OCO3HAHUE TOCIEACTBUUA U
HEMPUSITUE BPEIHBIX MPUBBIYEK (YHNOTPEOJCHUS aJKOrojisi, HapKOTHUKOB,
KypeHHUsi), HEOOXOJUMOCTH COOJIIOJACHUS TMpaBuwyi O€30MaCHOCTH IpHU
oOpaIieHl ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U peaibHOU KU3HU;

5) TPyA10BOI0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO Tpodeccuil u TpyJa pa3indHOro poja,
YBaXXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOW JIEATEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHWUU MO XMMHUH, OCO3HAHHBIA BBIOOD
UHAUBUIYaIbHOM TPAaeKTOPUHM TNPOJOJKEHUS O00pa3oBaHUsI € Y4YETOM
JUYHOCTHBIX HHTEPECOB M CHOCOOHOCTM K XHUMHUH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEHN, yCrenHol mpodeccCHoHanbHON IeATeTbHOCTH
U Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTH aJaNTUPOBATHCS B
npodeccuoHanbHOM cpene;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK MCTOYHUKY JKU3HHU Ha
3emiie, OCHOBE €€ CyYIIECTBOBAHMS, MOHMMAHHUE IEHHOCTH 3J0pPOBOTO H
Oe3omacHOro o0Opasa >KHW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MYecCKOMY U TICUXMYECKOMY 3/0pOBbIO, OCO3HAaHWE IIEHHOCTH
coOMI0/IeHUs TIPaBUJI O€30MaCHOTO MOBEJAEHUS MpU padoTe ¢ BEIIECTBAMU, a
TaK)Xe B CUTyallUsX, YTPOKAIOIIKX 30POBbIO U JKU3HU JIFOJIEH;

CHOCOOHOCTH TPUMEHATH 3HAHHS, TOJy4YaeMble MPU HU3YYCHUHM XUMUH, IS
pelIeHusT 3aJa4, CBSI3aHHBIX C OKPYXKAIOWIEH IPUPOAHOM CpEIOW, I
MOBBIIICHUS YPOBHS 3KOJIOTMUECKOW KYJIbTYphl, OCO3HAHMS TJIOOAIBHOIO
XapakTepa SKOJOTUYECKUX MpoOJeM M MyTel UX pEeIIeHUs MOCPEACTBOM



METOJIOB XMMHH, FKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS
UM B ITIO3HABATEILHOW, KOMMYHUKATUBHON M COLMAJIBHOM MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMETHBIX  PE3YJbTaTOB  BBIJACIAIOT 3HAYUMMBbIC  JJIS
(GhopMHUpPOBaHUS MHUPOBO33PEHUS OOICHAYYHBIC TOHATHS (3aKOH, TEOPHS,
MPUHIUI, THMOTEe3a, (PakT, CHCTEeMa, MPOIECC, SKCIEPUMEHT U APYroe.),
KOTOpBIE HMCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax H
MO3BOJISIIOT HAa OCHOBE 3HAHMA U3 OTHUX MPEAMETOB (HOPMHUPOBATH
MPEJCTABICHUE O IETOCTHOM HAy4YHOW KapTUHE MHUpPA, U YHUBEPCAIbHBIC
y4eOHbIC JTEUCTBUS (TI03HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJISTUBHBIC),
KOTOpbIE 00€CTICYMBAIOT (POPMHUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIILHOMY
IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUCOHOM JAEATEILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue 1elcTBUA:

YMEHHSI UCTOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS! PU OCBOCHUM 3HAHUM:
pPacKpbIBaTh CMBICII XUMHUUYECKHX IOHATHH (BBIICISATh WX XapaKTEpHBIC
IpU3HAKHU, YCTAaHABJIMBAaTh B3aUMOCBS3b C JAPYTUMH  TOHSTHSIMH),
UCIIO/Ib30BaTh TMOHATHSA JJI1 OOBSCHEHUS OTISIbHBIX (PAKTOB W SIBJICHU,
BBHIOMpATh OCHOBAaHMS W KPUTEPUH JUIS KJIacCU(PUKAIUU XUMHUYCCKHUX
BEIIIECTB U XUMUYECKUX PEAKIMi, YCTAaHABINBATh IPUUYUHHO-CJICICTBEHHbIC
CBSI3U MEXK]y OOBEKTaMU H3YUYEHHS, CTPOUTH JIOTUUECKUE PaCCyKIACHUS
(MHOYKTUBHBIC, JEAyKTUBHBIE, IO AaHAJIOTWHU), JeJlaTh BBIBOABI U
3aKJIFIOYCHUS;

YyMEHHE TIPUMEHATh B TMpoOllecCe TIO3HAHUS TMOHATHS  (NIpEeIMETHhIE W
MeTanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJICIIH, HCIIOJIb3YEeMbIC B
XUMUH, TPeoOpa3oBbIBATh MIUPOKO IMPHUMEHSEMbIE B XHMHUH MOJICJIbHbBIC
MPEJCTABICHUS] — XUMHUYECKUN 3HAK (CUMBOJ DJJIEMEHTAa), XUMHUUYECKas
dbopMmyna W ypaBHCHHE XWMHUYECKOW PEAKIIMU — MPHU PEHICHUH y4eOHO-
MO3HABaTENbHBIX 33Ja4, C YYETOM OTUX MOJCIBHBIX MPEACTaBICHU
BBISBISAITH M XapaKTEPU30BaTh CYILECTBEHHBIE TMIPU3HAKKA HU3Y4aE€MbIX
O0O0BEKTOB — XHUMHUYECKHUX BEIICCTB M XUMHYECKHX PEaKIMi, BBISBIATH
001111e 3aKOHOMEPHOCTH, TPUIMHHO-CJICICTBEHHBIE CBSI3M U MPOTUBOPEUUS
B U3y4a€MBbIX MPOLIECCAX U SBJICHUSX.

ba3oBrble ucciienoBaTe/bCKue AeiicTBHS:

YMEHHE UCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHl B KA4eCTBE WHCTPYMEHTA
MMO3HAHUS, & TAaK)KE€ B KaueCTBE OCHOBBI TSI (POPMUPOBAHUS THIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;



npuUOOpEeTeHUE OMbITa MO0 IUIAHUPOBAHUIO, OpPraHu3alMid U  [POBEACHUIO
YUYEHMUYECKUX HKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM Ipollecca,
CaMOCTOATENIbHO  MPOTHO3UPOBAThH  €ro  pe3ynbrar, (GOpMyIUpOBaThH
0000IIeHnsT U  BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOIO  OIBITA,
MCCIIE0BAHMS, COCTABIATh OTUET O MPOAEIIAaHHOM padoTe.

Pabora ¢ nngopmanueii:

yMEHHE BBIOMpaTh, AHATU3UPOBATH M  HUHTEPIPETHPOBATh UHGOPMAIUIO
pa3IMYHBIX BHJIOB U (OPM TMPEACTaBICHHS, MOIYyYaEMYI0 U3 Ppa3HbIX
MCTOYHUKOB (HAYYHO-MIOMYJISIpHAsl JUTEpaTypa XUMUUYECKOIO COIECp>KaHUs,
CIpaBOYHbIE TMMOCOOUs, pecypchl VHTepHeTa), KPUTHYECKH OIICHUBATH
POTHUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE NPUMEHSTh pa3IMyHble METOAbl W 3alpochl NpHU MOUCKE U OTOOpe
uHOpMAllMMd ¥  COOTBETCTBYIOIIMX  JIaHHBIX, HEOOXOAUMBIX  MAJIA
BBINIOJIHEHHSI YYEOHBIX W IIO3HABATENbHBIX 33J1a4 ONPEAEIEHHOrO THUIA,
npuoOpeTeHue OmbITa B OOJACTH HKCIOJB30BaHUA HH(DOPMAILIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTMH, OBJIAJICHUE KYJIbTYpOH AaKTUBHOTO
UCIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO BHIOUPATH
ONTUMAJIbHYI0 (OpMYy MpeACTaBlIeHUs HHPOPMALMK U WILUTIOCTPUPOBATH
pelmaeMble 3aJa4d  HECIIOKHBIMHA CXEMaMH, JAuarpaMmaMu, JpPYTUMH
dbopmamu rpaduKu U UX KOMOUHAIIMSIMU,

YyMEHUE HCNOJIb30BaTh M  AHAJU3MpPOBAaTh B  Ipolecce ydyeOHOH U
HCCIIEI0BATENbCKOM NEeSATENbHOCTH uH(OpMaIHIO 0 BIIUSIHUN
IPOMBILIICHHOCTH, CEJIbCKOTO XO3fA1CTBA M TPAHCIOPTAa Ha COCTOSHUE
OKPYKarOIIEH IPUPOJHOU CPEBI.

KoMMyHUKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

yYMEHUS 3a/1aBaTh BONPOCHI (B XOJe AWaiora U (WUJu) JAUCKYCCHM) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBIITOJIHEHHUSI TIPEJUIOKEHHOM 3aa4H;

YMEHUS NPECTABIATh MOJYyUYECHHBIE PE3yIbTaThl IO3HABATEIBHON AEATEILHOCTH B
YCTHBIX W IIHCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUI0 PE3YIbTAaTOB
BBITIOJIHEHUS ~ XMMHUYECKOTO  JKCIepUMEHTa  (J1abopaTOpHOro  OIBITA,
nabopaTopHOM pPabOThl MO MCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IIPOCKTA);

yMEHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAaMH B  COBMECTHOM
MIO3HABATEJIbHOM W HCCIEAOBATEIbCKON JESITENIBHOCTH IMPU  PELICHHUH
BO3HUKAIOIIMX MpoOJIeM Ha OCHOBE Yyu€ra OOIMMX MHTEPECOB U
corjacoBaHusi MO3UIMH (0OCYXIeHUS, OOMEH MHEHHUSIMHU, «MO3TOBBIC



IITYPMBD», KOOPAMHALIUA COBMECTHBIX ICHCTBHI, ONpEeAENEeHUE KPUTEPHUEB
10 OIICHKE KA4eCTBA BBIIIOJHEHHON Pa0OTHI U IPYTHE).

PeryssiTuBHBIC YHUBepCaJbHbIC yUeOHbIe AeliCTBHUS:

YMEHHE CaMOCTOSITEJIbHO OIpENesTh LEIM JEATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBISATh, KOHTPOJIUPOBATH M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH
CBOIO JIESTENILHOCTh, BEIOUpaTh Hanbosee 3¢ (HeKTUBHBIE CTIOCOOBI PEIICHUS
y4eOHBIX W TMO3HABATEJBHBIX 3a/1a4, CaMOCTOSITEIbHO COCTaBJATh WU
KOPPEKTUPOBATh MPEIIOKEHHBIA aITOPUTM JICMCTBUM TPHU BBIOJHEHUU
3aJaHuil ¢ y4€TOM MOJY4YEHHUs] HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIMIX, OLEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTara
3a8BJICHHOM LEJIM, YMEHHME HCIOJb30BaTh M aHAJIU3UPOBATH KOHTEKCTHI,
IpeiaraéMple B yCJIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOSHUIO O0S3aTENBHOTO COACPIKAHMS,
YCTaHOBJICHHOTO JAaHHOW (eaepaibHOl pabouel mporpaMMoil, BBIACISIOT:
OCBOEHHBIE 00YYAIOIIMMHUCS HAayUHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEHCTBUM,
cnenuduueckue i NpeaMETHON 00sacTu «XUMUsS», BUAbl 1€ATEIbHOCTH
[0 TOJYYEHUIO HOBOTO 3HAHHUSA, €r0 MHTEPIPETAllU, MPEOOpa3OBAHUIO U
INPUMEHEHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyuenusi B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

. pPacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKHUX TOHATUH: aTOM, MOJIEKYIa,
XUMHUYECKUNA DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOJIHAs W HEOAHOPOAHAS), BAJIECHTHOCTh, OTHOCUTENIbHAS aTOMHAas U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast J0JS XMMHUUYECKOIO 3JIEMEHTa B COCJUHEHHH, MOJSIPHBIA OOBEM,
OKCHJI, KHCIIOTa, OCHOBaHHUE, COJb, AJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHUCJICHHUSI, XUMHUYECKas peakiuus, Kiaccu(uKaius peakiuil: peakiuu
COEIMHEHMUSI, PEAKIINH PA3JI0KECHUS, PEaKLIMU 3aMeIlleHus], peakiiuu 0OMeHa,
9K30- M DHJOTEPMUYECKHE PEAKIMH, TEIUIOBOM 3(PQPEKT peakuuu, sapo
aToMa, JJIEKTPOHHBIA CJIOM aToma, aTOMHas OpOWTanb, paguyc aToMa,
XUMHYECKasl CBS3b, MOJISIPHAs U HEMOJISIpHAs KOBAJIEHTHAsl CBA3b, MOHHAs
CB$13b, NOH, KATHOH, AHHOH, paCTBOP, MaccoBas J0JIsl BeIeCTBa (IIPOLIEHTHAs
KOHLIEHTpaLusi) B pacTBOPE;

. WUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHSITHH U
MPUMEHSITh 3TH MOHATHUS IIPU OMIMCAHUU BEUIECTB U UX MPEBPAIlCHUH;

. UCIO0JIb30BaTh XUMUUECKYIO CUMBOJIMKY ISl COCTaBJIEHUS (POPMYJI BELLIECTB
U YPaBHEHUM XUMHUUECKUX PEAKIIUii;



OIpEEIATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSIX,
CTENIEHb  OKHUCJIEHHA  DJIEMEHTOB B  OMHApHBIX  COEOUHEHMSIX,
IPUHAJUIEKHOCTh BEIIECTB K ONPEAENEHHOMY KJIAcCy COCAMHEHHUH 110
dopMynaM, BUJ XUMHUYECKOW CBsA3M (KOBaJE€HTHas U MOHHasi) B
HEOPraHWYECKUX COCITMHEHHUSIX;

packpeiBath cMbici [lepmogmueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh IOHMMAHHE NEPHOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT WX MosiokeHuss B Ilepumomnueckoid cucreme,
3aKOHOB COXPAHEHHS MacChl BEILECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYE€HHUs, 3aKOHAa ABOTapo;

ONHUCHIBATh U XapakTepus3oBaTh TaOmuuHyro Qopmy Ilepuoanueckoi
CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3InyaTh MOHATHS «TJIaBHAs MOATPYIIA
(A-rpynma)» u «mobounas moxarpynna (b-rpymma)», manbie u Oonbliue
NepUobl, COOTHOCUTH OOO3HAYEHHS, KOTOpbIE HUMEIOTCS B Tabnuie
«llepnonnueckas cucrema xumudeckux snemeHToB . 1. Menneneesa» ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHYECKHX 3JIEMEHTOB
(cocTtaB u 3apsn sapa, o0OIIee YUCIIO IIEKTPOHOB U PACHpPEEIICHUE UX I10
AJIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XUMHUYECKHUE D3JIEMEHTHl, HEOPraHMYECKHE BEILECTBA,
XUMUYECKUE peakuuu (10 YHCIy M COCTaBy YYACTBYIOIIMX B PEAKIUHU
BEIIECTB, 110 TEIIOBOMY dPPEKTY);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
pa3IMUYHBIX KJIACCOB, MOATBEPKIAsi ONMHUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIL;

IPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT UX KAa4€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTU MPOTEKaHUS] XUMHYECKHX [pEBpalllecHui B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO »JJIEMEHTa MO (opMyJe COeIMHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B pacTBOPE, MPOBOJUTH PACUETHI 0 YPABHEHUIO
XUMHUYECKOHN peaKlny;

IPUMEHATHh OCHOBHBIE OINEPALMU MBICIUTENBHON AEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHUE, OO0O0OUIEHHE, CUCTEMATU3aLUI0, KJIacCU(PHUKAIUIO,
BBISIBJICHWE NPUYMHHO-CIIEICTBEHHBIX CBSI3€d — I M3YYEHHUS CBOWCTB
BEILECTB U XUMUYECKUX PEAKIIHI, €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS
— HaOJroZieHNe, M3MEpPEeHHE, MOJICIHPOBAHUE, HKCIIEPUMEHT (pealbHBIA U
MBICJICHHBIN);



. CJIeZIOBATh MPaBHUJIAM IOJIb30BAaHUS XUMUYECKON MOCYJ0N U J1a00paTOPHBIM
o0OpyIOBaHHEM, a TaKXe IMpaBHiiaM OOpalleHusi C BelIeCTBAMH B
COOTBETCTBUM C HWHCTPYKIHMSIMH IO  BBIIOJHEHUIO  JTAOOPaTOPHBIX
XMMUYECKHX OMBITOB MO MOJIYYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoza M KHCIOPOAA), NMPUTOTOBJIECHUIO PACTBOPOB C ONpEAETIEHHOM
MAacCOBOM JOJIed PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATh U IPOBOIAUTH
XUMHUYECKUE HKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C MTOMOIIBIO0 HHIUKATOPOB (JakMyc, (heHondTanent, METHIOPaHK U
TpyTHe).

K xoniy oOyueHust B 9 kiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUH:

. pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKHUMA AJIEMEHT,
aToOM, MOJEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CII0KHOE
BEIIECTBO, BaJCHTHOCTH, 3JEKTPOOTPUIATEIILHOCTh, CTEMEHb OKHUCIICHUS,
XUMHYECKasi peakinsi, XUMUUEcKas CBSI3b, TEIIIOBOM 3P (HEKT peakiuu, MOJIb,
MOJISIPHBIN 00BEM, pacTtBop, AIIEKTPOJIHTHI, HEDJICKTPOJIUTHI,
ANIEKTPOIUTUYECKAST TUCCOIUAIINS, PEAKIINA HOHHOTO OOMEHa, KaTaJln3arop,
XMMHUYECKOe paBHOBecHe, oOparuMble U HeoOpaTHMbIe  pEaklluy,
OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMU, OKHCIUTENh, BOCCTAHOBUTEb,
OKHUCJICHHE M BOCCTaHOBIICHUE, AJUIOTPOMUs, aM(POTEPHOCTh, XUMHUYECKas
CBsI3b (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKas), KPUCTAJUIMYECKash PeléTKa,
KOppO3Usl METAJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW PEAKINH, MPEIeTbHO
nonycrtumas konuneHtpanus [11K BemiecTsa;

° HIUIFOCTPUPOBATE  B3dMMOCBA3b OCHOBHBIX XHMHYCCKHX MOHATHH |
IMPUMCHATB 3TH IIOHATHA IIPU OIIMCAHWU BCUICCTB U UX HpCBpaHIeHI/II‘/’I;
° HCIIOJIB30BATh XUMHNYCCKYIO CUMBOJIMKY IJIs1 COCTABJICHUA (I)OpMYJI BCIICCTB

Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

. ONPENICNIATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX AJIEMEHTOB B
COCAMHEHUSX Pa3IMYHOrO COCTaBa, MPUHAMJIEKHOCTh BEHIECTB K
onpenenEéHHOMY KJIacCy COEIMHEHUI 1o popMysiaM, BU XUMHUYECKOU CBSI3U
(KoBaJieHTHasi, MOHHAS, METAJUIMYECKasi) B HEOPraHUYECKUX COCAMHEHUSX,
3apsA]l MOHA IO XHMMHYECKOW ¢opmyre, Xapakrep cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEAUHEHUM, TUN KPUCTAJUIMYECKOW PEHIETKH
KOHKPETHOTO BEIIECTBA;

. packpeiBath cMbIch Ilepuoanueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAHHUE: OINKCHhIBAaTh U  XapaKTepU30BaTh
Tabnuunyio ¢opmy Ilepuonnyeckolt cUCTEMbl XMMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATHS «rjaBHas mnoarpynna (A-rpynma)» U «mobodyHas



noarpynma (b-rpynma)», Manple W OONBIIHE TIEPUOMABI, COOTHOCHTH
0003HAYCHHS, KOTOPHIE HMEIOTCS B TIEPUOJAMUYECKON TabJIHUIlEe, C YUCIOBBIMU
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XHUMHYECKHX JJIEMEHTOB (COCTaB U
3apsii  Aapa, OOIIee YHCIO AJIIGKTPOHOB U paclpelieieHHe HX TI0
AIIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MCHCHHUH
CBOWCTB DJJIEMEHTOB W WX COCAWHEHUW B TIpeaesiax MajbIX IEPHUOJIOB H
TJIABHBIX TIOJITPYIITT C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(PUITMPOBATh XMUMHYECKUE DJIEMEHTHI, HECOPTraHUYECKHE BEIIECCTRA,
XUMHYECKHE PEeakiuu (110 YHUCIy W COCTaBy YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(D(EeKTy, M0 M3MEHEHHUIO CTENEHEH OKHMCICHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOMME U CHEIUPUYICCKHE XHUMHUYSCKUE
CBOWCTBAa TMPOCTBIX W CIOXXKHBIX BEIIECTB, IOATBEPKIas OIHMCAHHE
MpUMEpPaMu  MOJICKYJISIPHBIX W HWOHHBIX YPAaBHCHHH COOTBETCTBYIOITUX
XMMHUYECKUX PEAKIUN;

COCTaBJISITh YPaBHEHHS JIEKTPOIUTHUSCKON TUCCOIMAIIMNA KUCIIOT, IeJouei
U COJICH, TIOJHBIC W COKpANIEHHBIC YpaBHEHUS PEAKIMi MOHHOTO OOMEHa,
YpaBHEHUs pEaKIWi, MOATBEPKIAIONMINX CYIIECTBOBAHHE TEHETUYECCKOU
CBSI3M M@y BEIICCTBAMH Pa3IMYHBIX KIIACCOB;

pacKphIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX peaKlui;
MIPOTHO3UPOBATh CBOWCTBAa BEMIECTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TPOTEKaHHWs XWMHUYECKUX TMPEBPAICHUNA B Pa3IHMYHBIX
YCIIOBUSIX;

BBIUMCIISITH OTHOCHTEIHLHYIO MOJICKYJISIPHYIO U MOJIIPHYEO MAacChl BEIIIECTB,
MacCOBYIO JIONIO XHMHYECKOTO JJIeMEHTa Mo (QopMyJe COSIMHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XMMHUYECKOMN PEaKInU;

coOmro1aTh MpaBWiia MOJIH30BAHUS XUMHYECKOW TOCYAOU M JTabOpaTOpHBIM
o0opymoBaHHWEM, a TaKXke TMpaBuja OOpameHUus] C BeEIIeCTBAMH B
COOTBETCTBUM C HMHCTPYKIUSIMH 110  BBIIIOJIHEHUIO  JIAOOPATOPHBIX
XUMHYECKHUX OMBITOB MO TIOTYUYCHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa 1 yTJIeKUCIIOTO ra3a);

MIPOBOJIUTH PEAKINH, TOATBEPKIAIONTNE KAYECTBEHHBIM COCTAB PAa3IMIHBIX
BCIIIECTB: PACMO3HABATh OMBITHBIM NYTEM XJIOPHUI-, OpPOMHUI-, HOIUI-,
kapOoHat-, ¢docdar-, cunIMKar-, cyiab(aT-, TUIPOKCHI-UOHBI, KATHOHBI
aMMOHHS W WOHBI H3YYCHHBIX METAIJIOB, MPUCYTCTBYIONIME B BOJHBIX
pacTBOpax HEOPTraHMUECKUX BEIIECTB;



IPUMEHATh OCHOBHBIE OINEPALMU MBICIUTENBHON AEATEIbHOCTH — aHAIU3 U
CUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATU3ALUIO0, BbISIBICHUE MPUYMHHO-
CJIEICTBEHHBIX CBA3€H — I M3yYEHUs CBOWCTB BEIIECTB M XUMHUYECKHX
peakiuii, €CTeCTBEHHO-HAy4YHbIE METOJbl II03HAHUS — HaOJIOJCHHE,
U3MEPEHHE, MOACIIUPOBAHUE, IKCIIEPUMEHT (pEaIbHbII U MBICJIECHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne

HaumeHoBaHue pa3ieioB U TeM

KoauuecTBo yacos

DJIeKTPOHHbIe (HH(POBHIE)

KoHTposibHBI IIpakTU4ecku
n/n MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
e padoThI e padoThbI
Pasnen 1. IlepBoHavaibHble XUMHUYECKHE IOHATHS
XuMmusa — BakHast 001acThb
1.1 €CTECTBO3HAHUA U IPAKTHUECKOU 5 2 bubnnorexa [IOK
' P https://m.edsoo.ru/7f41837¢c
NESITENILHOCTH YEI0BEKa
bu6mmoreka [IOK
1.2 BemiectBa €CKHeE pea 15 1
HICCTBA 1 XHMHHCCKHE peart https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasnen 2. BaxkHeililuue npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB
)1 Bo3znyx. Kucnopoa. Ilonsitue 06 6 bubnnoreka [JOK
' OKCHIaX https://m.edsoo.ru/7f41837¢c
29 Bognopoa. Ilonsitue o kucnorax u 2 | bub6nuoreka [IOK
' COJIAIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 00 5 | 1 bu6nmmoreka [JOK
' OCHOBAaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1acChl 1 | 1 bubnnoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xummuueckux 31eMeHToB /. . MenneseeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

3.1

[Iepuoanueckuii 3aK0H U

7

bu6nmmoreka [JOK




[lepuonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /[I. .
MenaeneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢

XHUMHU4YECKas CBA3b.

32 OrucauTeN:HO- 8 Etilfs/ljr?lfgsigrou/sﬂl%%
BOCCTaHOBUTEIIbHBIE PEAKLINU
Hroro no paszery 13 P
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KVIACC

KoumnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aeioB U TeM uuppoBbIe
Ne ni/m P Kourtposbn IIpakTHyeck (p )
MpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI ue padboTbl
pecypchbl
Paspnen 1. BemecTBO 1 XMMHUYeCKHeE PeaKIUH
11 IToBTOpenue u yriy0iaeHne 3HaHUH 5 | bubnuoreka [JOK
. OCHOBHBIX Pa3/IeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peakIuit https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLIMAIIHS. 2 | 1 bubnmnorexa [JOK
' XHAMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HemeTasibl H X cOeTHHEHUS
)1 OO6m1ast XapakTepuCTUKA XUMHUECKUX 4 1 bubnmnorexa [JOK
' anemenToB VIIA-rpymmsl. ['anorens https://m.edsoo.ru/7f41a636
OO6m1ast XapakTepruCTUKa XUMUUECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmorexa [TOK
) py - P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO1m1ast XxapaKTepUCTHKA XUMUYECKHX
23 aseMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 brbmorexa [TOK
' 24 ' ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1m1ast XxapakTepUCTHKA XUMUYECKUX
24 3neMeHTo§ IVA?F IIBL. YTIEpOa U 8 1 2 Bubnmorexa [IOK
' . py ' poA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COETMHEHUS




Hroro no paszneny 25
Pa3znea 3. Mera/liibl M MX COeIHHEHHSA
. bubnuotexa [JOK
3.1 Obmme crolicTBa MeTaiIoB 4 https://m.edsoo.ru/7f41a636
. bubnuoteka [JOK
3.2 Baxneliime MeTayuibl 1 UX COEAUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3nes 4. Xumus u okpy:Kaomas cpeaa
4.1 B CTBa U MaTepHUaJbl B )KU3HU YeJIOBEKA 3 bubmmorexa [IOK
) ele p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




HHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoaunyecTBO 4acoB DJIeKTPOHHbIE
JlaTa
Ne T Konrtpoa IpakTuye uudposkIe
eMa ypoka usyue
n/n Bcero bHBIE CKHue — 06pa30BaTeJ1bHI)Ie
padoTbI padoTbI pecypcbl
| [Ipenmer xumuu. Ponae XuMuu B :KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BeliecTna https://m.edsoo.ru/ff0d210c¢
2 ITonsaTre o MeTOAaX MO3HAHUSA B XUMHH 1 bubmmorexa LOK
8 https://m.edsoo.ru/ff0d227¢
IIpaktuueckas padora Ne 1 «IIpaBuna paboThI
3 B ia60 aTo 1/11/1111 MPUEMEI 00 2113 eHI/ISIIZ 1 bubmorexa HOK
paTop P patl https:/m.edsoo.ru/f0d23dc
1abopaTOpPHBIM 000PYTIOBAaHUEMY
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuueckas pabora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKH MMOBapeHHON 1 Bubnmorexa [IOK
p p p https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6mmoreka [IOK
6 A 1
TOMBIH MOJICKYJIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE IIEMEHTBI. 3HaKH (CUMBOJIBI) | bu6mmoreka [IOK
XHMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CIIOKHBIE BEIECTBA 1 bubmmorexa TTOK
p m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa LOK
YIFIpHOS YA https:/m.edsoo.rw/f0d2d50
10 3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka LIOK




Xumnueckas popmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX IJIEMEHTOB
1 OTHOcHTENIbHAS aTOMHAs Macca. bubmuoreka [IOK
OTtHOocuTeNnbHASE MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 1011 XHMHUYECKOr0 3JIeMEHTa B bu6mmoreka LIOK
COCIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. Moib. MosnsipHas bubnmnorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKkne U XUMUYECKUE SIBICHUS. bu6mmoreka [IOK
XuMHUecKasl peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yClI0BHSI IPOTEKAHUS bubnuoteka [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al 6
16 3aK0oH COXpaHEHHUsI MaCcChl BEIIECTB. bubnmnorexa [JOK
XHAMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b8&8
17 BrruuciieHus KoaudecTBa, MacChl BEIIECTBA bu6mmoreka LIOK
110 YPAaBHEHMSIM XUMHUYECKUX PEaKIINiI https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMrMuecKux peakiuil
18 (coe I/IHq;HI/ISI a3J105KEHUS 3a1xrd)e CHHUS brbmorexa OK
A s ’ H ’ https://m.edsoo.ru/ff0d3£34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIiI-
19 SHIUKJIONIETUCT 0606yq eHHe U Bubnmorexa [IOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3alus 3HAaHU I
20 KonTponbhas padorta Nel no teme «Bermecta bubnuoteka [IOK
Y XUMHYECKUE PEaKIUm» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB Bo3nyxa.
21 Kncn}(]) Ol — DJIEMEHT U IIPOCTOE BE y:cho bubmmoreia LIOK
Poat P m ) https://m.edsoo.ru/ff0d448e

O30H




du3znyeckue U XMMHUYECKHE CBOMCTBA

2 ( e, roperte) bubnmnorexa [JOK
KHCTOPOAA (PCAKIIH ORUCIICHHA, TOPEHHC). https://m.edsoo.ru/ff0d4614
[TonsiTe 06 okcHmax
CriocoObI OTydeHUsT KMCJIOPO/ia B

” 5 i PO bubnuoteka [JOK
71a00paTOpHUH U IPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3 PEeKT XUMUIECKON pEaKIINH,

4 b peaith bubnuotexa [JOK
MOHSATHE O TEPMOXUMHUYECKOM YPaBHEHHH, hitps-//m.cdsoo.rw/fR0d4790
9K30- U SHIOTEPMUYECKHUX PEAKLIUSIX
TonnuBo (HedTh, yroiap U MeTaH).

25 3 I a, CIIOCOOBI iro bubmorexa OK

ArPASHEHIC BOSAYX4, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLEHUS
[TpakTuueckas padora Ne 3 o Teme

26 Hp P 5 . bubmuoreka [{OK
(«loyserme COVHp aHHe Kuenopoa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBONCTB»

7 Bomopon — aneMeHT u mpocToe BemecTBo. bu6mmoreka LIOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0

)3 DOu3nvecKkrue 1 XUMHUYECKHUE CBOVMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenue Bogopozaa https://m.edsoo.ru/ff0d4dd0

29 IT HUCIIOTaX U COJSIX bubmorexa HOK

OFPITHE O KHCIOTAx 1 €0 https://m.edsoo.ru/ff0d50d2

30 CrniocoOsI mosTydeHus BOAOPOa B bubnuotexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padota Ne 4 o Teme

31 § P 5 . bubnuotexa [JOK
(«lomysenne covnpaHHe BOAOPOA, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €r0 CBOMCTB»

bubnuotexa [JOK
32 MosnsipHblil 00bEM ra30B. 3aK0H ABOTaJpo 1

https://m.edsoo.ru/ff0d542¢




Brrunciaenus O6’béMa, KOJIMYCCTBA BCIICCTBA

bu6mmoreka LIOK

33
rasa Iro ero I/ISBGCTEIOMy KOJINYECTBY hitps://m.edsoo.rw/f0d5540
BelIeCTBa UK 00BEMY
Brruncnenus 005EMOB ra3oB M0 ypaBHEHHUIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa [IOK
pearh . https://m.edsoo.ru/ff0d5708
OTHOILICHUH Tra30B
35 duznyeckre 1 XMMHUUECKHE CBOMCTBA BOJIbI bubmmorera [TOK
a https://m.edsoo.ru/ff0d587a
bu6mmoreka LIOK
36 CocraB ocHoBanuii. [Tonsatre 00 MHAMKAaTOpax
a p https://m.edsoo.ru/ff0d59¢2
Boga kak pactBoputenb. HackieHabIe U
37 HEHACHI epHHLIe paCTBO bl. MaccoBas 1ois bubmmorera [TOK
B PACTBOPEL. A https:/m.edsoo.ru/f0d5b40
BEIIIECTBA B pacTBOPE
[TpakTruyeckas padora Ne 5 o Teme
38 «IIpuroToBiaeHne paCTBOPOB C ONPEACTEHHOM bubmorexa [IOK
p . . p p pedl https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOIO BEILIECTBA»
39 KonTtponsHas pabota Ne2 o reme bubnuoreka [JOK
«Kucnopoa. Bonopon. Bonga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiIaccupuKaIus, bu6mmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, KJIacCupuKaims, bu6mmoreka LIOK
HOMEHKJIaTypa https:/m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarus, bu6mmoreka LIOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITomydyeHue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa HOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYpa, COCOObI bubnuotexa [JOK
MOJIyYEHUSI, XMMUYECKUE CBONCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3371a4 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUUECKHIX https://m.edsoo.ru/00ad9b7c
COCJIMHEHMI)
43 ['eneTnyeckas CBSI3b MEXKy Kiaccamu bubnmnorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O000111eHIE U CHCTEMATU3aIlUs 3HAHUIH
IH . https://m.edsoo.ru/00ad9cb2
50 KonTponbnast padota Ne3 no teme "OCHOBHbIE bubmuoteka [JOK
KJIACCHl HEOPTAaHUYECKUX COCTUHECHHI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIacCUpUKAITIT
51 XUMHUYECKHX 3J1eMeHTOB. IToHsaTHe 0 rpymnmax bubmorexa LOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
Ilepuonuueckuii 3axkoH u Ilepuoanueckas
52 CI/IfTeMa XUMHUYECKUX 3ﬂeMeII{JT0B I N bubmorexa OK
T https://m.edsoo.ru/00adas2c
Menaeneena
53 Ilepuoapl, rpynnel, IOATPYIIBI bubnmorexa [IOK
PHOJBL TPY » TIOATPY https://m.edsoo.ru/00adas2c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubnmnoreka [JOK
M3oTontl https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000I0YeK aTOMOB
. bubnuotexa [JOK
55 aneMeHToB llepuoanueckoii cucrems! . U.

Menneneesa

https://m.edsoo.ru/00ada6bc




XapaKTepI/ICTI/IKa XUMHUYCCKOI'O 3JICMCHTA I10

56 ero MoJjoxeHuto B Ilepunoanueckoi cucreMe bubnnorexa [IOK
proa https://m.edsoo.ru/00ada824
. . MenneneeBa
3Hauenue Ileproguueckoro 3akoHa I
57 a3BUTUSA HA II)(I/I I)/:I[ npakTuku. . 1 ! bubmorexa [IOK
p Y ~ p . A https://m.edsoo.ru/00ada96e
MeHeneeB — yu€Hbl, IEAAror U rpakJlaHuH
PesepBusblil ypok. O0001IEHIE U
58 CI/ICTIe)MaTI/BZp us 3HaHHI}iH / Becepoccuiickas bubmmorexa HOK
H p https://m.edsoo.ru/00adb33c¢
poBepoyHas pabora
KonTponbhast padota Ne4 no teme «CtpoeHue
59 aroMa. XuMnueckas cBsa3b» / Becepoccuiickas bubmmorexa HOK
' p https://m.edsoo.ru/00adb486
poBepoyHas pabora
60 DNEeKTPOOTPHUIIATETLHOCTH ATOMOB bubnmnorexa [JOK
XUMHYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
61 MNonuag xumMmyeckas cBA3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas nojsipHas XuMHU4ecKkas CBA3b bubmorexa LIOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHast HemosapHasg XUMHUYECKas CBA3b bubmmorexa LOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka LIOK
64 C
TCHCHD OKHCITCHUA https://m.edsoo.ru/00adae28
65 OKHUCIINTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINU Bubmorexa OK
peaxtt https://m.edsoo.ru/00adb076
66 OKUCIUTEIN U BOCCTAHOBUTEIN bubmorexa LOK
https://m.edsoo.ru/00adb076
67 PesepBHblil ypok. O6001eHue u bubnuoreka [JOK

CHCTeMaTHu3alus 3HaHUH 110 TeEME ((CTpOGHI/IC

https://m.edsoo.ru/00ad9cb2




atromMa. XHUMHUYECKas CBSA3bY

68

Pesepubiil ypok. O60011eHIE 1
cucTeMaTu3alus 3HaHUI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68




9 KVIACC

KosaunuyectBo yacos 1 DJIeKTPOHHbIE
ara
Ne Kontpoan | IMpakTtuuec uugposeie
Tema ypoka U3y4YeH
n/n Bcero HBbIE KHue 06pa30BaTeJ’leble
us
padoThI padoThI pecypchbl
[Tepuoanueckuii 3akoH. [lepuoanueckas
1 CI/IfTeMa XAMHUYECKUX 3J'IeM12HTOB piI Y| 1 bubmorexa OK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB
2 XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 bubamorexa [IOK
P P https://m.edsoo.ru/00adb6b6
IIEPHOJIOB
3 Krnaccudukanus u HoMeHKIaTypa | bu6nuorexa [IOK
HEOPTAHUYECKHUX BEMIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMU4eCcKkoM CBSI3U U THITBI | bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel no teme
5 «IToBTOpeHue u yriyoaeHue 3HaHuM 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 kijacca»
6 Knaccuukarus XuMu4ecKkux peakiui no 1 bubnnoreka [IOK
pa3IM4YHBIM PU3HAKAM https://m.edsoo.ru/00adbceb0
[ToHsiTHE O CKOPOCTH XMMHUYECKOUN peaKIuu.
7 [ToHsAITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 bubamorexa [IOK
P https://m.edsoo.ru/00adbe9a
peakusax
[TonsiTHe 0 XUMHYECKOM PAaBHOBECHH.
g @axTopsl, BIUAIOIIKAE HA CKOPOCTh 1 bubnnoreka [JOK

XUMHYECKOU pCaKuu U MOJIOKECHUC
XUMHYECCKOI'O paBHOBECUA

https://m.edsoo.ru/00adc28¢c




OKHCIUTETHHO-BOCCTAHOBUTEIBHBIC

bu6mmoreka [IOK

9
peakuu https://m.edsoo.ru/00adcade

10 Teopus 31EKTPOIUTUYECKON JUCCOLIUALUH. bubnnoreka [JOK
CunbHble U craOble JIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HMonnble ypaBHEHUS peaKkIuil bubmorexa HOK

yp peartt https://m.edsoo.ru/00add448
XUMHYecKre CBOMCTBA KUCIOT M OCHOBAaHUI
12 B CBETE IIPEACTaBIEHUH 00 bubmorexa HOK
pea N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOLMALIIHI
XnMHUYecKre CBOMCTBA COJIEH B CBETE
13 MPeACTABIEHUIH 00 DIIEKTPOITUTHUESCKON bubmorexa LIOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLIUAIHA
14 ITonsTue o ruapoanU3€e colieh bubmmorera [IOK
AP https://m.edsoo.ru/00add9d4
bu6nmorekxa [JOK
15 06006 Vi
ODIICHUE H CHCTEMATHIAMHA SHATHIH https://m.edsoo.ru/00addd12

16 ITpakTruyeckas padora Ne 1. «Pemenue bubnnoreka [JOK
OKCIIEPUMEHTAJIBHBIX 3a1aWD) https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 o teme

17 «DNEKTPOJIMTUYECKAs TUCCOIHAIIHNS bubmorexa HOK

p A HHATIHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKLIUU B PACTBOPAX»

18 OO6m1ast XxapaKTepUCTHKA TaJOTeHOB. bubnmnoreka [JOK
XHMMHMYECKHE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopo. ConsiHast KHCI0TA,

19 XI/IME‘IGCKI/I: CBOMCTBA, MTOTYUCHHE bubmorexa LIOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 ITpakTruyeckas pabora Ne 2 o Teme bubnnoreka [JOK

«HonyquI/Ie COJISTHOM KHCJIOTBI, U3YUCHUC

https://m.edsoo.ru/00ade348




€€ CBOIICTB»

Breraucnenns 1o YPaBHCHUAM XUMHYCCKUX

bu6mmorexa [IOK

21 €aKII1M, €CIIM OAUH M3 PEarcHTOB JIaH B
P P https://m.edsoo.ru/00ade488
n30BITKE
) OO6mr1ast xapakTepucTuka 3J1eMeHToB VIA- bubnmnoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHble MOIU(UKALIMU CEPBI.
23 HaXO)KI))IeHI/IG CepEI Hq)eé coez[HHeII)mﬁ B bubnnorexa [IOK
P . https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA CEphI
4 CepoBonopo, ctpoenue, Gpu3niecKue u bubmuorexa [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcnppl cepbl. CepHast KMCIIOTA,
25 (1)1431/1%01(142 51 XI/H\IZquCKI/Ie CBOMCTBA bubamorexa LOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHNE
XHWMHYECKUE PEAKIINH, JIEIKAIINE B OCHOBE
26 MPOMBIIIJIEHHOTO CIIOC00a MOTyYeHUS bubnnoreka [JOK
CEPHOU KUCJIOThI. XMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KaIOIlEl Cpellbl COETUHEHNUSAMHU CEPBI
7 Brrauciierne MaccoBoi 1011 BEIXO/a bubmuoreka [JOK
MIPOIYKTa peakuuu https://m.edsoo.ru/00adec8a
OO6mrast xapakTepuCTHKa 2JIEMEHTOB V A-
)3 rpynmnsl. A30T, paclipocTpaHEHHE B bu6muoreka [IOK
npupoe, Gu3nYecKue 1 XuMUYeCKue https://m.edsoo.ru/00adeea6
CBOMICTBA
29 AMMuak, ero puznyecKkue 1 XuMH4ecKue bu6nuorexa [IOK
CBOMCTBA, NIOJIyYEHUE U IPUMEHECHHE https://m.edsoo.ru/00adf004
30 ITpakTruyeckas pabora Ne 3 o Teme bubnnoreka [IOK

«HOJ’Iy‘IGHHC aMMHaKa, U3y4CHHUC €10

https://m.edsoo.ru/00adf180




CBOWCTB»

A30THas KucioTa, e€ pusnueckue u

bu6nuoreka [JOK

31
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH aMMOHUS
1 B KQU€CTBE MUHEPAIBbHBIX YI0OPEHUM. bubnmnoreka [JOK
XHAMHMUYECKOE 3arps3HEHUE OKPYKAOIIEH https://m.edsoo.ru/00adf518
CpeJibl COEIMHEHUSIMU a30Ta
®docdop. Oxcun pochopa (V) u hochopnas
33 KHCII0Ta, GU3NYECKUE U XUMUYECKUE bubmmorexa LIOK
o https://m.edsoo.ru/00adf68a
CBOMCTBA, TIOJIyYCHHUE
Hcnons3oBanue ¢pocdartoB B KauecTBe
34 MHUHEPAIBHBIX YI00peHnii. 3arps3HeHne bubnnorexa [IOK
p . yAooP $arp https://m.edsoo.ru/00adfc20
MIPUPOHOM cpensl pochaTamu
35 Yruepon, pacipocTpaHEeHUE B IIPUPOE, bubnnoreka [IOK
¢du3nyeckne 1 XUMMYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriepona, ux pusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bu6mmorexa [IOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJiepoja https://m.edsoo.ru/00adfebe
av)
37 YronbHas KUCIOTa U €€ COU bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢c
ITpakTuyeckas pabora Ne 4 o Teme
38 "[lonyuyeHue yriekucioro rasa bubamorexa [IOK
Y r ) | https://m.edsoo.ru/00ae027¢
KauecTBenHas peakuus Ha KapOOHAT-UOH
[TepBoHayanbHbBIE TOHATHUS 00
39 OPraHMYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
P https://m.edsoo.ru/00ae054e
COEIMHEHMSIX yTiIepo/ia
40 Kpemuuii u ero coeguHeHus bubnuorexa [JOK




https://m.edsoo.ru/00ae080a

ITpakTuyeckas pabota Ne 5. Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 110 TEME

bu6nmoreka [JOK

41
«BakHeIie HeMeTaulbl U UX https://m.edso00.ru/00ae0bf2
COCIMHEHMUS»

KonTtponsHas pabora Ne3 o teme
N bubmuoreka [JOK
42 «BakHeIiie HeMeTaIbl U UX
https://m.edsoo.ru/00ac0el18
COCIMHEHHUSD»
OO1mas xapakTeprucTUKa XUMHUYECKIX

43 JJIEMEHTOB — METAJLIOB. MeTamyeckas bubnnoreka [JOK
CBSI3b U METAJTINYECKAs KPUCTAINIMYECKAs https://m.edsoo.ru/00ae103e
peméTka. Pu3nyUecKre CBOMCTBA METAINIOB
XHWMHUYECKHE CBOMCTBA METAJIIOB.

44 OIEKTPOXUMUYECKUI P HAIPSKEHUH bubmmorexa TOK

p p p https://m.edsoo.ru/00ael156
METaJIjI0B
OOu1re crnocoObl MOTYyYEHHsI METAJLIOB.

45 Crnnasel. Beranciaenus no ypaBHEHUAM bubnnoreka [JOK
XUMHUYECKUX PEAKIIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEeareHToOB COJAEPKUT MPUMECH

46 IloHsTHE O KOPPO3UU METAIIOB bubmmorexa [JOK

pp https://m.edsoo.ru/00ac1278
bu6nuoreka [JOK

47 €JI0YHBIC METaJIIbI
m https://m.edsoo.ru/00aec14b2

48 OxcHuabl U TUAPOKCHUIBI HATPUS U KA bubmotexa LOK

P p https://m.edsoo.ru/00ae14b2

49 [llenouyHoO3eMeTbHBIC METAIITBI — KATbIHN 1 bubmuoreka [JOK
Mar"aum https://m.edsoo.ru/00acl5e8

50 Baxueiime coeTMHEHNS KaabLUs bubnuorexa [JOK




https://m.edsoo.ru/00ael5e8

51 O00011IeHIE U CUCTEMATHU3AIIUS 3HAHUN
52 JKécTKoCTh BOMIBI U CIIOCOOLI €€ YyCTpaHEHUsI bubnnorexa [IOK
yerp https://m.edsoo.ru/00ae1 886
[TpakTruyeckas pabora Ne 6 o Teme
53 "XKEcTKoCTL BOIBI M METOMEI €6 bubmmorexa TOK
| https://m.edsoo.ru/00aeclae8
yCTpaHEHHUS
bu6nmoreka [JOK
54 AmroMuHuH
https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubnnoreka [IOK
TAApOKCcUIa https://m.edsoo.ru/00aclc64
Bbubnuoreka IIOK
56 Kemeso A
https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TUAPOKCU B U conu xxene3a (I1) u bu6mmoreka [IOK
xenesa (I1D) https://m.edsoo.ru/00ae35e6
58 O0001IeHre 1 cUCTeEMaTH3allis 3HAHUH
[IpakTuueckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 337124 10 TEME bubnnorexa [IOK
P . A https://m.edsoo.ru/00ac3de8
«Baxxnene MeTaIbl 1 UX COEINHEHUS
Brruucnenust mo ypaBHEHUSAM XUMUYECKHX
€aKIIMi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 EI36BITK6 WA COJIE )KI/ITII)'I IMECH bubnnorexa [IOK
sep . p ) https://m.edsoo.ru/00ael1750
BrraucieHust MacCOBOM JOJIM BBIXO1a
MPOYKTA PEaAKIINU
61 O0001IeHre 1 cucTeMaTH3aIlis 3HAHUH
6 KonTtponsHas pabota Ne4 o teme
«BasxkHeH1IHEe METAJIIIBI U UX COEIUHEHUS
63 BemecTsa 1 maTepuansl B IOBCEIHEBHOM bu6nuoreka [JOK




KHM3HHU YCIIOBCKaA

https://m.edsoo.ru/00ae3£50

64 XUMHUYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH | bubnmnoreka [JOK
Cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xuMuM B pelieHny SKOJIOTHYECKUX | bu6nuoreka [IOK
npobiem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHU https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHU https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60011eHE 1 | bu6nuoreka [IOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBLHON TPOTPAMMBbBI

8 KJIACC
Kox
nposeps .
IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
emoro o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yabT
arTa
1 ITo teme: «IlepBoHaYanbHbBIE XUMHUYECKUE TOHATUSD)
PacKpbhIBaTh CMBICI OCHOBHBIX XHMHYECKHX IIOHATHHA: aTOM, MOJICKYJIa,
XUMUYECKHA DJIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECHh
(oHOpOIHAS U HEOJHOPOJHAsS), BaJEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJIIpHAsh Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISpHas Macca,
1.1 MaccoBasi J0Jsl XUMHUYECKOTO 3JI€MEHTa B COCIMHEHUHU, MOJISIPHBIA O0BEM,
XUMHUYECKasl peakiusi, KiacCu(UKaAIUsA pPEaKIUi: pPEeaKIud COCTUHCHUS,
peaKuuu Pa3lIoKEHUs, PEAKIMH 3aMEIeHHUs, peakiuu OOMEeHa, 3K30- U
SHJOTEPMUYECKHUE PEAKIIUH, TEIIIOBOM A(DPEKT peakiuu, pacTBOP, MaccoBast
JI0JIs BelllecTBa (MPOIEHTHAs! KOHLIEHTPAIUs1) B pacTBOpE
- WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATUH U
' MIPUMEHSTD ITH TOHATHUS IIPU ONMMCAHUH BEIIECTB M MX MPEBPAIICHUI
13 HCITIOJIH30BaTh XUMHYECKYI0 CUMBOJIMKY JIJIsS COCTaBJICHHS (DOPMYJT BEIICCTB
' Y YPABHEHUN XUMUYECKUX PEaKIUi
14 pPacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHHS MAacChl BELIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHs, 3aKOHAa ABOTaIpo
1.5 OTIPEICTATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHSIX
L6 KJIacCU(PUIMPOBAaTh XUMHUYECKHE peaknuuu (10 YHUCIy H  COCTaBy
' YYaCTBYIOIIMX B PEAKIIMHU BEIICCTB, MO TEINIOBOMY (D deKTy)
1.7 BBIYHCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
L8 BBIUMCIISATH MACCOBYIO JIONKO XHWMHYECKOro »JJeMeHTa 1o (opmyre

COCOAMHCHUS,




1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MNPpUMCHATH CCTCCTBCHHOHAYYHBIC MCTOAbI IIO3HAHUA — Ha6JIIOI[eHI/Ie,

U3MEpeHHe, MOJICTIUPOBAHUE, SKCIIEPUMEHT (peasbHbIM U MBICTICHHBIN )

ITo Teme: «BakHeimme MMPEACTABUTCIIN HCOPraHUICCKHUX BEIICCTB»

2.1

PAaCKpPbIBATb CMBICJI OCHOBHBIX XHWMHUYCCKUX TTOHSATHH: OKCHJ, KHCJIOTa,

OCHOBAHHE, COJIb

2.2

ONpEeAeNATh IMPUHAIJIEKHOCTh BEIIECTB K ONpEAeIEHHOMY  Kilaccy

coeuHeHul 1o popMynam

23

KJIACCU(UITMPOBATH HEOPTAHUYESCKUE BEIIECTBA

24

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXkAasl OMUCAHUE MPUMEpPaMH MOJEKYISIPHBIX

YPaBHEHUH COOTBETCTBYIOLIMX XUMUYECKUX PEAKLIUN

2.5

IMPOrHO3UPOBATH CBOICTBa B€IICCTB B 3aBUCUMOCTH OT HMX Ka4YCCTBCHHOI'O
CcoCTaBa, BO3MOXHOCTH IPOTECKAHHUA XUMHYCCKUX npeBpameHI/Iﬁ B

PA3JINYIHBIX YCIIOBUAX

2.6

CJIEZIOBATh MPaBHJIaM MOJIb30BAHUS XUMHUECKOW MOCYJI0N M J1a00paTOpHBIM
o0opyJoBaHHEM, a TaKXe HpaBuiIaM oOOpalleHus C BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKLUUSMH IO  BBIIOJHEHHUIO  JTAOOPATOPHBIX
XMMHMYECKHX OIBITOB IO MOJYYEHUIO U COOMPAHMIO I'a3000pa3HbIX BEILECTB
(Bomoposa W KHUCIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OIpPENeIEHHON
MaccoBOW J0jeld pacTBOPEHHOIO BELIECTBA, IMJIAHUPOBATh U IPOBOIUTH
XUMHUYECKHE AKCIEPUMEHTHI O PACHO3HABAHUIO PACTBOPOB INEIOYEH H

KHUCJIOT C IOMOIIbIO UHIUKATOPOB (JIakMycC, (peHoI(TalIenH, METUIOPAHK U

Apyrue)

2.7

IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOM peaKkIuu

ITo Teme: «llepuoanueckuii 3akoH u Ilepuonnueckas cucreMa XUMHYECKUX
sneMmeHToB JI. M. MenneneeBa. CtpoeHue aroMoB. XUMHYECKas CBS3b.

OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIC peakunum»

3.1

PACKpPbIBATH CMBICJI OCHOBHBIX XWUMHYCCKUX MMOHSATHUH: AApO  aTtoma,
BHGKTpOHHHﬁ cIIon aToMa, aToOMHasdi Op6I/ITa.]'IL, paanyC aromMa, XUMHUYCCKaA
CBA3b, noJjrsipHas u HCIIOJIsIpHAaA KOBaJICHTHAasA CBA3b,
OJICKTPOOTPHUIATCIBHOCTG, MOHHAsA CBA3b, MOH, KaTHOH, aHWOH, CTCIICHb

OKHCJICHHA

3.2

KJIaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKUC DJICMCHTHI




3.3

ONMHKCBHIBATh W XapakTepusoBaTh TaOmuuHyto (opmy Ilepuoguueckoii
CHCTEMBbl XMMHUYECKHX 3JIEMEHTOB: pa3IMyaTh NOHATHUS «TJIaBHAs MOATPYIIa
(Arpynna)» u «nobounas noarpynmna (brpymnmna)», «manbie» U «O0JbLINEN

IEpUOAbI

34

packpbiBaTh  cmbici  Ilepuoamyeckoro 3akona J[.MI. MeHnneneena:
JIEMOHCTPUPOBATh TMOHHUMAaHUE MEPUOJAMYECKON 3aBHUCUMOCTH CBOMCTB

XHUMHUYCCKUX 3JIEMCHTOB OT UX ITOJIOKCHUSA B HepHOHquCKOﬁ CUCTEMCEC

3.5

COOTHOCUTH 00O3Ha4YeHUs, KOTOphIe UMetoTcs B Tabmuie «llepuoguaeckas
cuctemMa xumuyeckux oanemeHtoB J[.M. MenjaeneeBay ¢ YHMCIOBBIMHU
XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W
3apsn  Aapa, OOIIee YHCIO DJJIEKTPOHOB M paclpeielieHue WX 10

3IIEKTPOHHBIM CJIOSIM)

3.6

ONpeaACIATh CTCIICHb OKUCIICHUA 3JIEMCHTOB B 6I/IHapHBIX COCINHCHUAX

3.7

ONpeNeNsiTh BUJ XHUMHUYECKOW CBS3M (KOBaJCHTHass M HOHHas) B

HEOPTraHUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
nposepsie
MOI0
pe3yJibTa
Ta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOI MPOrPpaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHusl

Ilo Teme: ((Be[].[eCTBO U XUMHWYCCKaAsA pCaKIus»

1.1

pacKpbIBaTb  CMBICI  OCHOBHBIX XHMHMYECKUX IOHATHI:  pacTBOp,
BJIEKTPOJUTBI,  HE3JEKTPOJUTHI,  JJIEKTPOJIUTUYECKAs  JHUCCOLMALus,
peakiuuu HOHHOTO OOMeHa, KaTallu3aTop, XUMHUYECKOe paBHOBECHE,
oOparuMble U HEOOPATUMBIE PEAKIIUHU, OKUCIUTEIHHOBOCCTAHOBUTEIHHBIC
peaKLnH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHHE U BOCCTaHOBJICHHUE,
aiotpornus, aMm(pOTepHOCTh, XMMHUYECKast CBsI3b (KOBAJICHTHAs, MOHHA,
MeTaJlJIM4ecKas), KpucTajsinyeckass  pemérka, CIUIaBbl, CKOPOCThb

XUMHYECKON peakiuu

1.2

HWJUIIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XHMHYCCKHUX MMOHATHH H

IIPHUMCEHATH OTU IMOHATHA ITPHU OIIMCAHUHK BCUIECCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIAATh  YpaBHCHUA BHeKTpOJ'II/ITI/I‘l€CKOI\/’I Jucconpangmm  KHUCJIOT,




LIEeJI0YEH U COJIEH, MOJIHBIE U COKPAIEHHbBIE YPAaBHEHUS PEAKIMI HOHHOIO

oOmeHa

1.4

pacCKpriBaTb CYIIHOCTb OKHUCIUTCIbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTAaBJIEHUS 3JIEKTPOHHOIO OajaHca 3TUX peakLuit

1.5

IIPOBOJUTH PACUETHI 110 YPABHEHUIO XMMUYECKON peakuu

Ilo Temam: «Hemeramisl u uxX COCAUHCHUA» U «MeTaimiel U HX

COCANHCHUA»

2.1

XapaKTepH30BaTh (OMUCHIBATH) OOIIME M CHEMU(DHUECKHE XUMHUYECKHE
CBOWCTBA TMPOCTBIX M CJIOXHBIX BEIICCTB, TOATBEPXKIas ONHCAHUE
pUMepaMu  MOJCKYJISPHBIX W HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX

XUMHYECKUX PEAKIUI

2.2

COCTaBJIATh YpaBHCHUA peaKLII/II;'I, MOATBCPIKAAOIUX CYHICCTBOBAHUC

TCHETHYCCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB
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IMPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHMU:,
BO3MOXXHOCTH TIIPOTCKAHUA XHMHUYCCKHUX npeBpameHI/Iﬁ B PaA3JIMYHBIX

YCIIOBUSIX
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CIEAOBaTh  IPaBWJIAM  IIOJb30BAaHHMS  XMMHYECKOW  NOCYIOW U
nabopaTOpHBIM 000pYIOBaHHEM, a Tak)Ke IpaBWjaM OOpalieHus C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIUSMH 1O BBIIOJHEHHUIO
Ja00OpaTOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHUIO M COOMpPaHUIO

ra3000pa3HbIX BEIIECTB (aMMHUAKa U YTJIEKUCIIOrO rasa)

2.5

MMPOBOAUTL PCAKIIUU, ITOATBCPIKAAOIIC Ka4eCTBEHHBINA COCTaB Pa3JINIHBIX
BEIIIECTB: PACIO3HABAaTh OMBITHBIM IMyTEM XJIOPUI-, OpPOMHI, HOIUII,
kapOoHat, ¢ocdar, cunukar, cyiabhar, THIPOKCHIUOHBI, KaTHOHBI
AMMOHHS, HMOHBI H3YyYCHHBIX META/UIOB, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHUUECKUX BEILIECTB

ITo Teme: «XuMuUs U OKPYIKAOILIAsL Cpeay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux nosstuil: IIJIK Bemecrtsa;

KOppo3usa METAJJIOB

3.2

MIPUMEHSTh OCHOBHbBIE OTIEPAIlUU MBICIUTENIbHOMN 1eATEeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEMAaTH3aIIUIO, BBISIBICHUE IPUUUHHO-
CJIEJICTBEHHBIX CBSI3€H — JUIsI U3yYEHUsI CBOWCTB BEIIECTB M XUMUUYECKHX
peakiuii; ecTeCTBEHHOHAYYHBIE METOJAbl T[O3HAaHUS — HaOII0JeHUE,

MU3MEpPEHHE, MOJICIMPOBAHUE, IKCIIEPUMEHT (PeaJIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COAECPKaHUSA

1

HepBOHa‘IaJ'IBHBIC XHUMHUYCCKUEC ITOHATHA

1.1

[Ipenver xumun. Ponb XUMUU B KU3HU 4ellOBEeKAa. XHUMHUS B CHCTEME HayK.
Tena u BemectBa. @U3MUYECKHE CBOWCTBA BELIECTB. ATrpEraTHOE COCTOSHHE

BE€IICCTB

1.2

ITousrue o METOJaxX ITO3HAaHUA B XMMUU. YucTele BEIIECTBAa U CMECH. Crioco0n1

pas3aeneHus cMecen

1.3

ATOMBI H MOJICKYJIBI. Xumuyeckne d31eMeHThbl. CHMBOJBI  XHUMHYECKHX

3JICMCHTOB. HpOCTHe " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'IHpHOG YUE€HUC

1.4

Xumudaeckas (bopMyna. BaneHTHOCTH aTOMOB XHMMHUYECKHUX DJIEMECHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BCIICCTB. OtHocHUTEILHAS aTOMHasa macca.
OtHocHTEnbHAS MOJICKYJIdpHass Macca. MaccoBas 701 XMMHUYECKOTO 3JIeMEHTa

B COCIMHCHUU

1.5

KomnuectBo BemiectBa. Mosib. Monsipnas macca. B3auMOCBsI3b KOJMYECTBa,
Macchl W YHCIA CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo Qopmynam

XHUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

®u3nueckue U XMMHUYECKUE SIBJIICHHUs. XUMHUYECKas peakuus U €€ IPU3HAKU.
3aKOH COXpaHEHHS MacChl BelIecTB. XUMUUeckue ypaBHeHus. Kinaccuduxanms

XUMHUUYECKHUX peakluil (COequHEHMSs, pa3IoKeHus, 3aMellleHus], 00MeHa)

1.7

XUMUYECKUHN IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCY/0M, C MpaBHIIaMu
paboter B naboparopun u mnpuéMamu oOpalieHus ¢ J1abopaTOPHBIM
o0opynoBaHueM, H3y4yeHHUE U ONHcaHue (U3MUECKUX CBOUCTB 00pa3loB
HEOPraHMYECKUX BEIECTB, HaOMoJAeHNEe (Qu3ndecKuX (TUIaBIIEHHE BOCKA,
TasiHUE JIbJla, paCTUPaHUE caxapa B CTyIKe, KUIIEHHWE U KOHJIEHCAIUs BOJbI) U
XUMHUYECKUX  (TOpEHHE  CBE€YM, INPOKAJIMBAaHUE MEIHONH  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KHUCIOTOM) SIBJICHHWI, HAOJIOJeHHE U OIHCaHUE
NPU3HAKOB TPOTEKAHUS XMMHUYECKHX peakiuil (pas3liokeHHe caxapa,
B3aMMOJICIICTBHE CEPHOW KHUCIOTHI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuna Mmeau(ll) npu HarpeBaHuu, B3aMMOJEHCTBHE JKE€J€3a C PACTBOPOM

conu Meau(Il), uzyuenue cnocoboB pazneneHusi cMece (¢ MOMOIIbI0 MarHuTa,




¢unpTpOBaHMe, BHIMApUBAHHUE, TUCTUIUIALMUSA, XpoMaTorpadus), NpOBEICHHE
OUMCTKM TIOBapeHHOM COJIM, HaONIOJIGHHWE U OINHUCAaHUE Pe3yJbTaTOB
IIPOBEICHUS OIIBITA, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MACCHI, CO3/IaHHE

MoJIesIeld MOJIEKYJT (ITapOCTEPIKHEBBIX )

Baxneimme MMpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Bo3ayx — cmech rasos. CocraB Bo3nyxa. Kuciopox — snemeHT u mpocroe
BemecTBo. HaxokneHune Kucimopojga B MpHPOJE, (PU3NUECKUE U XMMUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. Ilpumenenne kucnopona. CrocoObl
NOIY4EeHUsl KHCIopoJa B 1a0opaTOpuM M IMpOMbINUIEHHOCTH. Kpyrosopor

Kucaopoaa B npupoze. O30H — aJuI0TpomHast MOAU (KA KUCIOPOIa

2.2

TemnoBoit 3pPexT XUMHUUECKON peakIui, TePMOXUMUYECKIE YpaBHEHUS, IK30-
U DHJIOTEpPMUYECKHE peaklMu. TOIINBO: Yroib U MeTaH. 3arpsi3HeHre BO31yXa,

yCHJICHUE TTAPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOs
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Bonopon — anemeHT u mpocroe BelecTBo. HaxoxeHue Bopopona B MPUPOJIE,
Gu3uyeckue M XHMHUYECKAE CBOWCTBA, IPUMEHECHHE, CIOCOOBI MOJTYYCHHSI.

Kuciorts! 1 com
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MonsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHUSIM

2.5

®usnyeckue cBoMcTBa BoAbl. Boma kak  pactBopuresib.  PacTBOpHI.
HacplieHHble M1 HEHACBHIIEHHBIE PACTBOPBI. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBasg nons BemecTtsa B pacTBOpe. XHMMHMYECKHUE CBOMCTBA BOJBI.
OcHoBaHus. Poiib pacTBOpoB B IpUPOJE U B KU3HMU 4YesoBeka. Kpyroeopor
BO/ABl B TIpUpOje. 3arpsi3HEHUE MNpUPOAHBIX BoJ. OXxpaHa U OYHMCTKA

IMPpUPOIHBIX BOJ

2.6

Knaccudukanuss Heopranmueckux coemuHeHuil. Oxcuapl. Knaccudukanus
OKCHJIOB:  cosieoOpasyrolie  (OCHOBHBIC, KHUCIIOTHbIE, aM(OTEpHbIE) U
HecosieoOpazyrome. Homenknatypa okcuaoB. DU3HMYECKHE W XUMUYECKHE

CBOMCTBA OKCHIOB. [losmyueHue okcuaoB

2.7

OcnoBanms. Knaccupukanuss ocHOBaHWi: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. HoMmeHKkiatypa ocHoBaHui. duU3nyeckre U XMMUYECKHE CBOMCTBA

ocHoBaHui. [lonyyeHnne ocHOBaHUI

2.8

Kucnorsl. Knaccudpukamus kucnor. Homenknarypa kucinor. dusnueckue u
XUMHUYECKHE CBOMCTBa KUCIOT. Psan aktuBHoctu MetajuioB H.H. Bbekerosa.

[Tonyyenue kucior

2.9

Comu. Homenknatypa coneit. dusnyeckue U XMMHUECKHE CBOMCTBA COJICH.




[Tony4yenue conent

2.10

I'enernueckas cBA3b MCKAY KJIacCaMM HECOPTraHNMYCCKUX COCZ[I/IHGHI/Iﬁ

2.11

XVUMUYECKUH  3KCIEPUMEHT: KAueCTBEHHOE ONPEIEICHHE  COJEp)KaHus
KHUCJIOpOJla B BO3/AyXe, IOJydyeHue, coOMpaHHe, paclio3HaBaHME U H3yYCHHUE
CBOMCTB KHCIOpOJa, HAOIIOAeHHE B3aUMOJIEUCTBUS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHHS U MPEKpalleHus] TOpeHus (moxapa), 03HaKOMJICHHE C
oOpa3laMyd OKCHIOB U ONKMCAHHWE HUX CBOWCTB, IIOJIyY€HUE, COOMpAHUE,
pacro3HaBaHHE€ M H3Y4YEHHE CBOMICTB BOJOpOAa (IFOpPEHME), B3aUMOJEHUCTBHE
Boziopoja ¢ okcuaoM Meau(Il) (Bo3MOXKHO MCIIOJIb30BAaHUE BUACOMATEPUATIOB),
HaOrofieHue O0pa3loB BEMIECTB KOJMYECTBOM | MOJIb, HCCIEIOBaHUE
OCOOCHHOCTEl pacTBOpEHHUs BEUIECTB C pa3UYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MAcCCOBOM J10JIEW PacTBOPEHHOIO
BEIIECTBA, B3aMMOJICWCTBHE BOJbl C MeETaUIaMH (HATpPUEM U KaJlbLIUEM)
(BO3MOXHO HCIIONB30BaHUE BHUAEOMATEpUATIOB), OMNPEICICHUE PaCcCTBOPOB
KUCJIOT W I1IeJloued ¢ MOMOUIbI0 HHIMKATOPOB, HcCcieloBaHuE 00pa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJACCOB, HAOJIOJEHUE W3MEHEHUS
OKpPAacKM HHIMKAaTOPOB B pacTBOpax KHUCJIOT M ULIEJIOYEH, U3ydeHUE
B3aumojeiictBusi okcuga menu(ll) ¢ pactBopoMm cepHOIl KUCHOTBHI, KHUCIOT C
METaJUIaMH, PEaKIUi HEUTpaIu3aluu, IOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHUE OJHOIO MeETajula JpyruM W3 pPAacTBOpa COJHM, pELIECHUE
SKCHEPUMEHTAIBHBIX 33Jad N0 TeMe «BaxHelmme Kiaccbl HEOPraHUYECKUX

COEIUHEHUN)

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKHX JIEMEHTOB
J.U. MenaeneeBa. CtpoeHre aToMoB. XuMU4ecKkas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

IlepBble TNONBITKM KiIaccU(UKAUM XUMHUYECKMX 3jeMeHToB. IlonsTHe o
IpyINNax CXOJHBIX 3JIEMEHTOB (ILEIOYHbIE U IIEJTOYHO3EMENIbHbIE MEeTallbl,
TaJloTeHbl, MHEPTHbIE Ta3bl). DJEMEHThI, KOTOpble O00pa3yloT am¢oTepHbIe

OKCHAbI U THAPOKCHU/IbI

3.2

[lepuonnueckuii 3akoH. [lepuoanueckas cucremMa XuMH4eCcKux semMeHToB J[. M.
Meneneesa. Koporkonepuoanas 51 JUIMHHOIIEPUOHAs bopmbI
[lepuoauueckoit cucteMbl xumuueckux syemeHTtoB .M. Menneneena.
IIepuonsl u rpynmbl. PU3HYECKH CMBICI IMOPSAAKOBOIO HOMEPA, HOMEPOB

Inepruoaa U IrpyIirbl 3JICMCHTA
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Ctpoenne atomoB. CoctaB aToMHbIX siaep. M3oTonsl. Dnexktponbl. CTpoeHue




DJIGKTPOHHBIX 000JI0YEK aTroMOB TepBbIX 20 XHMHUYECKUX DIIEMEHTOB
[Tepuonnueckoit cucremnl .M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO

AJIEMEHTA MO ero nosoxenuto B [lepuoanueckoit cucreme [I.M1. Menaeneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUS paguyca aTOMOB XUMHYECKHUX HJIEMEHTOB,
METAJIMYECKUX W HEMETAJUIMYEeCKHX CBOMCTB MO TIpymnnaM M IMepuojaM.
3nauenue [lepuoanueckoro 3axkoHa u [lepuoanueckoil cUCTEMbl XUMHYECKUX
3JIEMEHTOB JUIsl pa3BUTUS Hayku W TnpakTuku. J[.M. MenneneeB — y4éHblii 1

rpakJ1aHuH

3.5

Xumnueckass cBsi3b. KoBaneHTHas (modsipHass W HEMOJSIpHasl)  CBSA3b.

DIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

Crenenp okuciieHus. OKHCIUTEIHEHOBOCCTAHOBUTEIBLHEIC pCaKIuu. Hpoueccm

OKHCJICHHS B BOcCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUH JKCHEPUMEHT: H3Y4Y€HHE O00pa3lloB BELIECTB METAUIOB U
HEMETAJJIOB, B3aUMOJIEHCTBUE TUAPOKCUAA IIMHKA C pAacTBOpAMU KHUCIOT U
11€104€eH, MPOBEJCHHUE OIIBITOB, WUIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIbHO-

BOCCTaHOBUTEJIbHBIX PEaKUuil (TOpEeHUE, peakluu pa3ioKeHUs], COSTUHEHUS)

9 KUIIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

BemecTBo 1 XuMudeckas pcaKnuus. HOBTOpeHI/IC

1.1

[lepuonnueckuii 3akoH. [lepuoguueckas cucteMa XuMu4deckux snementon /.M.
MengeneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOWCTB
XUMHYECKUX DJJIEMEHTOB IIE€PBBIX TPEX NEPUOAOB, Kajaus, KaJlbLHUs M HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM O3JEMEHTOB B Illepmoamueckoit

CUCTEMEC U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BUABI XUMHUYECKOW CBSI3H. THIIBI KPUCTAJNIMYECKHUX
PEWETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTALINYECKON PELIETKU
U BUJA XUMUYecKol cBsa3u. Kilaccudukanus 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BELIECTB (MEXAyHapoAHas U TpUBHaJIbHas). XMMHUYECKHUE CBOMICTBA BEILECTB,
OTHOCSIIIMXCSA K  Pa3jgMYHbIM  KJlaccaM  HEOPraHWYECKHX  COEIMHEHHH,

TCHCTUYCCKAs CBA3b HCOPTaHNUYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUECKUX PEaKIfid 0 pa3IuYHbIM IpU3HAKaM (110 YUCITy U

COCTaBy Yy4YacCTBYIOIIMX B pEaKIHUHU BELIECTB, MO TEIJIoBOMY 3(deKkTy, Mo




W3MEHCHHIO CTCIICHEH OKHMCICHHUS XHUMHYSCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
8(0) Y4aCTHUIO KaTaHI/I3aTOpa). 9K30- n OHAOTEPMHUYCCKUC pPE€aKknuu,

TEPMOXUMHMUYECKHUE YpaBHEHU. [IOHATHE O CKOPOCTH XMMUYECKON PEAKLIUA

1.4

[Honarne 06 oOpaTUMBIX U HEOOPATUMBIX XMMHUYECKHX peakiusx. [lonsarue o
TOMOT€HHBIX M I€TEpOreHHBIX peakuusax. [loHsaTre 0 XMMHYECKOM PaBHOBECHH.
@DakTOphl, BIMAIOIME HA CKOPOCTh XUMUYECKOM pEaKUUU U I0JIOKCHHUE

XUMHUYCCKOI'0 paBHOBECHUA

1.5

OKUCIUTENIBHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU, JIEKTPOHHBIA  OanaHc
OKHUCIJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBieHHE  ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUid C HCIOJb30BaHUEM METOJa

AJIEKTPOHHOTO OaslaHca

1.6

Teopust 3IEKTPONIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHl U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MeXaHu3M IUCCOLMALNN BELECTB C PANIMYHBIMH BUIaMU
xuMu4yecko cBs3u. Crenenp aucconnanu. CUIbHbBIE U c1a0ble SJEKTPOIUTHI.
Peakiun nMoHHOro oOMeHa. YcCIOBHSA NPOTEKaHMs PEAaKLMi MOHHOro oOMeHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHHUsS peakuuil. CBOHCTBa KHCIOT,
OCHOBaHMW H COJE B CBeTE TMPEACTABICHUN 00 JIIEKTPOIUTUICCKON

JUcCColalu. KauecTtBeHHBIE PCaKu Ha HOHBI. IlousTue o TUAPOINU3C coJieit

1.7

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMIIEHHE C MOJENSAMHU KPUCTAIUIMYECKHUX
pEeImETOK HEOPraHMYECKHUX BELIECTB — METAIJIOB W HeMeTalwioB (rpadura u
ajJiMaza), CJIOXKHBIX BELIECTB (XJIOpHUJa HATpusl); UCCIEI0BaHHE 3aBUCHUMOCTH
CKOPOCTM XHMHYECKOH peakiuu OT BO3JCHCTBUA pPAa3IMYHBIX (HaKTOPOB;
UCCIICIOBAaHUE  3JIEKTPONPOBOJAHOCTH  PACTBOPOB  BEILECTB,  Ipolecca
JUCCOLMALlMM  KHUCIOT, MIeno4ed U cojedl (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAJIOB); IPOBEIEHUE ONBITOB, WIIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHMs peakuuii HOHHOro oOMeHa (00pa3oBaHUe OCa/lKa, BBIICICHUE ra3a,
o0pa3oBaHUE BObI); ONBITOB, WIIIOCTPUPYIOIIUX IMPUMEPbl OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX pEaKIUil (TOpeHUe, peaklMu pasyIoKEHUsl, COCAUHEHUS);
pacrio3HaBaHWE HEOPraHWYECKUX BEIIECTB C TOMOIIbI0 KaUeCTBEHHBIX pPeaKluil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeranns u ux COCIUHCHUA

2.1

OOmass xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucienus. CtpoeHue u pusndeckre cBOWCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XHMHUYECKHME CBOWCTBAa Ha MpUMEPE XJIopa

(B3auMoJIelicTBUE C MeTaJlaMU, HEMETaJUIaMM, IIEJIOYaMu). XJIOPOBOAOPO/I.




ConsiHast KMCIIOTa, XMMUYECKHE CBOWCTBA, NOJyYeHUE, IpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOZOPOZAA HA OPraHU3M 4eloBeKa. BakHeinimme Xjaopuabl U UX

HAaXOX/ICHUE B MIPUPOJIE

2.2

OObmas xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHH okuciaeHusa. CTpoeHne U pu3nYeckue CBONCTBA
IPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOIU(DUKAIIH
KHCIIOpo/a U cepbl. XUMHYECKHe CBoicTBa cepbl. CepoBOIOpPON, CTPOEHUE,
duznyecKkue W XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTaBUTEIN
KHUCIOTHBIX OKCcH0B. CepHas KHUCJIOTa, (hpU3MYECKHEe U XUMHUYECKHUE CBOMCTBA
(oOmre Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XuMUYecKue
peaKlMH, JEeKallhe B OCHOBE IMPOMBILIUIEHHOI'O CIIOCO0a MOJIY4YEHUs CEpHOMH
kucnotTbl. Ilpumenenue. Conu cepHOW KHUCIIOTHI, KaueCTBEHHAs pPEaKIus Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ CoeqUHEHUN B MpHUpojie. XUMUUECKOE
3arpsi3HEHUE OKPYKAIOLIEH Cpellbl COSAUHEHUSMH cepbl (KUCIOTHBIE OXK[IH,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILCHUS
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OO0mas xapakTepucTuka 3yeMeHTOB VA-rpymmbl. OCOOECHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUS. A30T, pacCIpOCTPAHEHUE B IPUPOJIE,
¢u3nueckue 1 XuMu4eckue cBoicTBa. KpyroBopor azora B npupoje. AMMHAK,
ero (usuveckre M XMMHYECKHE CBOWCTBA, MoJlyueHHWe W mpumeHeHue. Conu
aMMOHUS, UX (HU3MUECKME W XHUMHYECKHE CBOWCTBa, IPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHbI aMMOHHUA. A30THas KUCJIOTa, €€ MOIy4YeHUE,
dusznyeckue W XUMHUYECKHE CBOMCTBa (00IIME Kak MpeAcTaBUTENS Kiacca
KUCTIOT U crnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJNECH aMMOHHS B
Ka4eCTBE MHHEPAJBHBIX yJOOpEeHUH. XUMHUECKOE 3arps3HEHUE OKPYKaroleH
Cpelbl COETUHEHUSIMU a30Ta (KUCIOTHBIE TOXK/IH, 3arpsi3HEHUE BO3IyXa, TOYBbI

1 BOJIOEMOB)
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®ocdop, amtorponnsie Monudpukaun Gocopa, GpuMUECKHE U XUMHUYECKUE
ceorictBa. Oxcun ¢ochopa(V) um dochopHas Kuciaora, QGuU3NUECKHE U
XUMHUYECKHE CBOWCTBA, moiydeHue. VMcmonp3oBanue ¢ocdaroB B KadecTBe

MUHEPATBHBIX YA0OPEHHI

2.5

OObmas xapaktepuctuka 371eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHBIE CTENEHW OKHCICHHA.  YTJIEPOA, aJUIOTPOITHbIC
MOJTU(UKAIMH, PACIPOCTPaHEHHE B TPUPOJC, (PHU3HUECKHE W XUMHUYECKHUE
cBoicTBa. Ancop6uus. Kpyrosopor yriaepona B npupoje. OKcuabl yriepoja,

nux (bI/I3I/I‘l€CKI/I€ U XHUMHUYCCKUC CBOﬁCTBa, HeﬁCTBHG Ha JKHUBLIC OPraHHU3MBbI,




MOJIy4YCHHEC U IIPUMCHCHUC. DKOJIOTUYECKUE HpO6HeMBI, CBsI3aHHBIC C OKCHUI0OM
yriepona(IV); rumoreza r100albHOTO TOTCIVICHUS KJIMMara, [apHUKOBBIH
addekr. YrompHas KuCIOTa W €€ COoNMu, MX (U3MYECKHEe W XHUMHYCCKUE
CBOKMCTBa, MOJyYeHHE M MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnons3oBaHue Kap6OHaTOB B 6BITy, MCIUIHHC, IMPOMBINUICHHOCTU U

CEIILCKOM XO3SHMCTBE

2.6

[TepBoHavaIbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHHUSX
yriepojna (MeTaH, 3TaH, JTWIEH, aleTWICH, 3TaHOJ, TJIMLEPUH, YKCycHas
kuciora). X cocraB m xumMuueckoe crtpoeHue. IloHsATHE O OMOJIOTHYECKH
BRXHBIX BEIECTBAX: XHpax, OeNKax, yrieBoJax — W HX pOJIU B IKU3HU
YyeloBeKa. MarepuaabHOe ©IWHCTBO OpPraHUYECKUX W HEOPraHWYECKUX

COEeIUHEHUI

2.7

Kpemuwmii, ero ¢Qusmueckue W XHMMHUYECKHE CBOMCTBa, TIOJIy4Ye€HHE U
npumeHenue. CoenuHeHUs KpeMmMHUs B mnpupone. OOmme mpeacraBieHus 00
okcune kpemMuusaA(IV) u kpemaneBoit kucinore. CUIMKATHI, UX MCIOJIb30BaHUE B
OBITY, MEIUIIUHE, MPOMBIIIJICHHOCTH. BaykHeHIIne CTPOUTEIbHBIC MaTepUaIb:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOoH, kene300eroH. [Ipobrmembl Oe30macHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGI[HCBHOP'I KHU3HHU

2.8

XUMHUECKUN HSKCHEPUMEHT: H3y4eHHE O0pa3llOB HEOPraHMYECKUX BEILECTB,
CBOWCTB COJISIHOM KMCIIOTBI; IIPOBEIEHUE KAuECTBEHHBIX pEeaklUil Ha XJIOpU.-
MOHBI M HaOJIOJICHHE IPHU3HAKOB HX TIPOTEKAHUS; OIBITHI, OTPAKAIOLIHE
¢u3nyeckne U XMMUYECKHE CBOMCTBA IaJIOTCHOB M UX COEJUHEHUH (BO3MOYKHO
UCIIOJIb30BAaHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C OOpa3llaMu XJOPHJIOB
(ralloreHu10B); O3HAKOMJIEHHE C o0Opa3uamMu cepbl U €€ COeIMHEHUSIMHU
(BO3MOXXHO  HCIIOJIb30BAaHHUE BHUJEOMATEPUATIOB); HAOJIOJCHHE IIpoliecca
oOyryiMBaHUs caxapa I0J JeHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
U3Yy4YEHHE XMMMUYECKHUX CBOMCTB pa30aBiIE€HHOW CEpHOI KHUCIIOTHI, NPOBEACHUE
KayeCTBEHHONW peakuuu Ha Cynb(ar-MoH M HaOJIOJEHHE Ipu3HaKa eé
NPOTEKaHMs; O3HAKOMIIEHHE C (PM3NYECKUMHU CBOIMCTBaMU a30Ta, Gocdopa u ux
COEMHEHUH (BO3MOYKHO HCIOJb30BAHUE BHUAEOMATEPUAIOB), 0Opa3Lamu
a30THBIX U (HOCHOPHBIX YAOOPEHHMIL;, OTydeHHEe, COOMpaHue, paclio3HABAHKE U
U3y4yeHHE CBOMCTB aMMMaKa; IMPOBEJACHHE KAaYeCTBEHHBIX PEAKLMH Ha HOH
aMMOHUST ©  QochaT-WOH U U3YYEHHE MPHU3HAKOB HMX IPOTEKaHUs,
B3aUMO/JIEHICTBHE KOHLEHTPUPOBAHHOM a30THON KHUCJIOTHI ¢ MEAbIO (BO3MOXKHO

HCIIOJIB30BaHHUC BI/II[eOMaTepI/IaJIOB); HN3YUCHUC MozAeeun KPUCTATNINICCKUX




peméTok anmasza, rpaduTa, (QynuepeHa; O3HAKOMIIEHHE C IPOLECCOM
azcopOLMK PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM
POTHBOTa3a; TOJy4YeHHE, COOMpaHHe, paclio3HaBaHME M HM3YYCHHUE CBOICTB
VIJIEKUCIOro ra3a; IMpOBEICHHWE KAauyeCTBEHHBIX peakIuii Ha kapOoHAT- u
CHJIMKAaT-UOHBl M HW3yYeHHE IPHU3HAKOB HUX MPOTEKAHMS; O3HAKOMIIGHHE C
NPOAYKIMEH CHIMKATHON MPOMBIIIJICHHOCTH; PEIIEHUE SKCIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHene HeMeTaUIbl 1 UX COETUHEHUS))

Mertamisl 1 ux COCIUHCHUA

3.1

OO01as XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nosoxkenuss B Ilepuonuueckod cucreMe XUMHUYECKHX dieMeHtoB  [[.M.
Menneneesa u crpoenus aromoB. CTpoeHne MeTaiioB. MeTtandeckas CBs3b U
METaJJIMYECKasi  KpPUCTAUIMYECKash PpPEIETKA.  JNEKTPOXMMHYECKUH Pl

HaHpH)KeHI/Iﬁ METAalJIOB

3.2

Ou3nyecKkue U XUMHYECKHE CBOMCTBA MeTayioB. OOIIMe criocoObl MOMydeHus
MeTauioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHUE B

OBITY ¥ IPOMBILIJIEHHOCTH

3.3

[lenounble MeTambl: mnonoxeHue B Ileproguueckoil cucTeMe XHMHUYECKHUX
anemenToB JI.M1. MenneneeBa; cTpoeHHEe MX aTOMOB; HaXxOKACHUE B MPHUPOJE.
duznyeckue 1 XUMUYECKUE CBOWCTBA (Ha puMepe HaTpus U Kanus). Okcuasl u
TUAPOKCUBI HaTpusd M Kanus. [IpuMeHeHHe IEeNOYHBIX METAIOB M MX

COE€IUHEHUI

3.4

IllemouHo3eMenbHBICE  METAIbl MarHuid W KajdblMi:  IIOJIOKCHHE B
ITepuoanueckoil cucreme xuMuueckux saeMenToB JI.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoxjaAeHue B mpupoae. dusnyueckue U XUMHUUYECKHE CBOMCTBA
MarHuss W Kajublusl. BakHelmue coenuHeHus Kaiublus (OKCHI, THIPOKCHUI,

coim). KEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

AmomMuHuit: nonoxkenue B Ilepuonnyeckoll cucTeMe XMMHYECKUX 3JIEMEHTOB
J.. MengeneeBa; CTpOEHHE aTOMa; HAXOXKJEHUE B mpupoje. Puznyueckue u
XUMHYECKHE CBOMCTBA amfOMHUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THAPOKCUIA

AJIFOMUHUA

3.6

Kenezo: nonoxenue B Ilepuoguueckoil cucteMe XuMHIeCcKux snemeHtoB /..
MenneneeBa; CTpoeHHE aToma; HaxoxjaeHue B mnpupoje. Dusnueckue u
XUMUYECKHE CBOMCTBa ene3a. Okcuiwl, ruapokcuabl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTyYEHUE




3.7

XVUMUYECKUH IKCTICPUMEHT: O3HAKOMJICHHE ¢ 00pa3aMy METaJIOB ¥ CILIaBOB,
uX (U3MYECKUMU CBOMCTBAMM; H3YYEHHE DE3YyJIbTaTOB KOPPO3UU METAJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJA Kallbllug W HaTpusi C BOJOM  (BO3MOXKHO
HCIIOJIb30BAaHUE BUJIEOMATEPHANIOB); HCCIEAOBAHUE CBOMCTB KECTKOW BOJIBI;
mpolecca TOpEHUs Kelle3a B KUCIOpPoJe (BO3MOXHO —HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIMNA HA MOHBI
(MarHmsi, Kanblus, amroMuHus, nuHKa, sxene3a(ll) w sxemesza(Ill), menu(Il);
HaOJIIOJICHUE W ONMHUCAaHUE MPOLECCOB OKpAIIMBAHUS TUIAMEHU MOHAMU HATpUs,
Kamuss M Kaublug  (BO3MOXKHO  KCIIOJB30BaHHE  BHJIEOMATEPHAIOB);
ucclieJoBaHNe aM(OTEPHBIX CBOWCTB THAPOKCHIA aTIOMUHUS U THIPOKCHIA
LMHKA; PEIICHNE HKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BakHellne MeTajlibl U

HnX COCIUHCHUA

XHUMHA U OKpYyKarolas cpena

4.1

HoBeie Marepuainbl U TexHOJOrMU. BemiecTtBa U Marepualibl B OBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XMMHS U 3]I0pOBbE. be3omacHoe MCnoib30BaHUE BEIIECTB U
XUMUYECKUX peakiuil B ObITy. llepBasi moMoIs Mpu XUMHUYECKUX OXKOTax M

OTpPaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  IpaMOTHOCTH.  XHMMHYECKOE  3arps3HEHUE
okpyxkaromieit cpeasl [1JIK. Ponb XxumMuu B pemieHnn SKOJOTHYECKHX MPOOJIeM.
[IpupoaHble WCTOYHHWKHU YTIIEBOAOPOIOB (yroyib, MPHPOIHBIA Tra3, HEQPThH),

IPOIYKTHI UX EepepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHne o0pas3IoB MaTepHalioB (CTEKIIO, CIUIABHI

METAJIJIOB, ITOJINMEPHBIE MaTEpUAIIbI)




ITPOBEPAEMBIE HA OI'S 10 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM
IMPOTPAMMBbI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
nposepse
MOI0
TpeOOBaH
us

IIpoBepsiemble TPeGOBaAHUS K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUsI OCHOBHOIi 00pa30BaTe/IbHOIi IPOrpaMMbl OCHOBHOI'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

[Ipencrasnenue:

1.1

O II03HAaBa€MOCTH SIBJIEHUN MPUPOJbl, IIOHHMMaHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMHYECKOM HAyKM Kak oOOJacTH COBPEMEHHOIrO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIleld KyJabTypbl W IMPAKTUYECKOU
NeSITEIbHOCTH  YEIOBEKa B  YCJIOBUSAX COBPEMEHHOIO  OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

O Hay4YHbIX MCTOAAX IIO3HAHHWA, B TOM YHCJIC OJSKCICPHUMCHTAJIBHBIX U
TEOPECTUUCCKHUX METOAAaX UCCICAOBAHNA BEUICCTB U U3YUYCHUA XUMHUYCCKUX
peaKum”I; YMCHHUC HUCIHOJB30BATH MOACIHU JJIA 00BACHCHUS CTPOCHUA

aTOMOB 1 MOJICKYII

1.3

0 chepax mpodeccHOHANTbHOW NESITENbHOCTH, CBA3aHHBIX C XHUMHUECH |
COBpPCMCHHBIMHA TCXHOJIOIUAMU, OCHOBAaHHBIMU Ha JOCTUXKCHUAX
XUMHYECKOU HAaYyKH, YTO IIO3BOJIMT O6y‘-IaIOH_[I/IMC$I paccMaTpuBaTb XUMHIO
Kak cdepy cBoeil Oyaymiei mpodecCHOHANbHON NEATEILHOCTH U CIENaTh
OCO3HAHHBII BHIOOP XMMHUH KaK MPO(UIBHOrO MpeAMETa MPH Mepexoie Ha

YPOBEHB CPEHEr0 O0IIer0 00pa3oBaHus

Bianenue cucreMoll XMMHUYECKUX 3HAHUM U YMEHHUE IIPUMEHATH CUCTEMY

XUMHNYCCKUX 3HaHHﬁ, KOTOpaA BKJIIOYacCT:

2.1

Ba)KHEHIIINE XUMUICCKUE TIOHSTHS: XUMHUYECKHIA JJIEMEHT, aTOM, MOJICKYJIa,
BEIIIECTBO, MMPOCTOC U CIIOKHOE BEIIECTBO, OJHOPOJIHAS M HEOJHOPOIHAS
CMCCb, OTHOCUTCIIBHBIC AaTOMHAd W MOJICKYJISIpHAass MacCChbl, KOJIMYCCTBO
BEIIIECTBA, MOJb, MOJISIpHAs Macca, MOJSIPHBIA OOBEM, OKCHJI, KHUCIIOTa,
OCHOBaHHUE, COJb (CpeaHsisl), XMMUUYECKas PEeaKIusi, peakllui COEIUHEHUS,
pEaKInu Pa3IoKEHUs], PEaKIUH 3aMEIICHUs, peaKkinu OOMEHa, TEIUIOBOM
3 QeKT peakuuu, 3K30- U SHAOTEPMUIECKUE PEAKIIH, PACTBOP, MAcCOBas

A0JI1 XUMHUYCCKOI'O 3JIEMEHTAa B COCAMHEHNHN, MAaCCOBas JOJIAA U IIPOLCHTHAA




KOHIIEHTpAallUg BEIIECTBA B PACTBOPE, SAPO aTOMa, SJICKTPOHHBIA CION
aToMa, aToOMHas oOpOuTajdb, paJUyC aroMa, BaJICHTHOCTb, CTEHCHb
OKHUCJICHHSI, XMUMHYECKas CBS3b, AJIEKTPOOTPHUIATEILHOCTb, MOJSpHAS U
HEMoJsIpHasi KOBAJICHTHAs CBS3b, MOHHAs CBSI3b, METAJUIMYECKAasl CBSI3b,
KpUCTAJTMYECKass  peméTtka  (aToMHas,  HMOHHAs,  MeETaJUIn4yecKas,
MOJIEKYJISipHAsi), HMOH, KaTHOH, AaHHOH, DJEKTPOJIUT U HEDIEKTPOJIUT,
QJIEKTPOIIUTHYECKAs ~ JTUCCOIMAILNSA,  pPEaKIMd  HOHHOrOo  OOMeEHa,
OKHUCITUTENIbHO-BOCCTAHOBUTEIILHBIE peaKIu, OKHCITUTEIh u
BOCCTAaHOBUTEJb, OKUCIICHUE U BOCCTAHOBJICHUE, DJICKTPOJIN3, XUMHUECKOE
paBHOBecHe, 00paTUMble U HEOOpAaTUMbIE PEAKIIUU, CKOPOCTh XUMHUYECKOM

peakuuu, katanuzarop, [1JIK, koppo3us MeTaios, CIIaBbl

2.2

OCHOBOIIOJIATAIONIME 3aKOHBl XUMHHU: 3aKOH COXpPAHEHHUs MaccChl,
nepuoauyeckuii 3akon .M. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,

3aKOH ABOTaJIpo

23

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIpHAs Teopus, TEOpUs

BHGKTPOHHTHHGCKOﬁ Jucconnannumn

Brnanenue ocHOBaMu XMMHUUYECKON IPAMOTHOCTH, BKJIFOYAOILIEH:

3.1

YMEHHUE TPaBUIBHO HCIIOJIb30BaTh M3YYCHHBIC BEIIECTBA U MaTepHaibl (B
TOM YHCJIC MHHEpaJIbHBbIC YIOOPEHHS, METAIbl M CIUIABBI, MPOIYKTHI
nepepaboTKU MPUPOAHBIX HCTOYHUKOB YTIIEBOJIOPOAOB (YIJIsl, IPUPOTHOTO
raza, HedTH) B OBITY, CEIHCKOM XO3SHCTBE, Ha MPOU3BOJICTBE U
NMOHMMAHUE 3HAYEHUS IKUPOB, OEIKOB, YIJIEBOAOB [JIsi OpraHU3Ma
YellOBeKa; YMEHHE IPOTHO3MPOBATH BIIMSHUE BEIIECTB U XUMHUYECKUX

IPOLIECCOB HAa OPraHM3M YeJIOBEKa U OKPYKAIOIIYIO IPUPOIHYIO CPeILy

3.2

YMCHHUC HWHTCIPHUPOBATH XHUMHUUYCCKHUEC 3HAHHA CO 3HAHUAMU OPYTrUX

y4eOHBIX MPEIMETOB
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HaJIMYME ONbITa paboOThl C pa3IMYHBIMH UCTOYHUKAMU HMH(POPMALHUU 110
XUMUM  (HayyHas W HAy4YHO-IONMyJISIpHAs  JMTeparypa, CJIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHBHO OLCHMBATh HH(POPMALMIO O BELIECTBAX, HX
IIPEBPALLCHNAX U MPAKTUYECKOM IIPUMEHEHUHU U YMEHHE UCIIONIb30BaTh €€

AJI pCIICHUA y‘le6HO-HO3HaBaTeHBHHX 3aJa4

Bnagenune ocHOBaMHM NMOHSATHMHOIO ammapara U CUMBOJIMYECKOTO sA3bIKa
XMUMHHU JUISL COCTaBJICHUS (DOPMyJT HEOPraHWYECKUX BELIECTB, YpaBHEHHI

XUMUYECKHX Peaklnii; ocHoBaMH XuMmuueckoi HoMeHknarypsl (IUPAC u




TPUBUAJILHOMN )

YMeHue OOBSICHATH CBA3b MOJNOXKEHUS diemMeHTa B llepuoanueckoit

CUCTEME C YHUCIOBBIMHU XapaKTCPUCTUKAMU CTPOCHUSA aTOMOB XMMHNYCCKUX

5 2JIEMEHTOB (COCTaB MW 3apsn sapa, OOIIee YHUCIO DIIEKTPOHOB),
pacupeneseHueM JJIGKTPOHOB I10 SHEPreTHYECKUM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPHOJIOB, KAIUS U KATBIIHS
IIpencraBienne O NMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHX
3JIEMEHTOB (pauyc aroma, »JJIEKTPOOTPHUIATEIBHOCTh), MPOCTHIX U
6 CJIOKHBIX BEILECTB OT MOJIOKEHUS 3JIeMEeHTOB B [lepuoanueckoil cucreme
(B MaJbIX MEpHOJIaXx W TJABHBIX MOATPYIIAX) M AJIEKTPOHHOTO CTPOCHUS
aroma
7 YMenue kinaccupumupoBarh:
7.1 XAUMUYCCKHE IICMECHTEI
7.2 HEOpPraHWYECKHUE BEIECTBA
7.3 XUMUYECKHUE PEaKIINU
8 YMeHue onpeaensiTh:
8.1 BaJICHTHOCTh M CTETICHb OKUCJICHUSI XMMHUYECKUX JIEMEHTOB, 3apsi/l HOHA
g2 BHUJI XHMHYECKOM CBS3M W THUI KPUCTAUIMYECKOH CTPYKTYpHl B
' COCAUHEHHMSIX
8.3 XapakTep Cpe/ibl B BOJAHBIX pACTBOpaX BEIIECTB (KUCIOT, OCHOBAHU)
8.4 OKHCJIUTENIb 1 BOCCTAHOBUTCIID
9 YMeHue xapakTepu3oBarh (HPU3NUECKHe U XUMUUYECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, 030H, BOJOPOJ, TpaduT, aiMa3, KpeMHUH,
9.1 asort, ¢ocdop, cepa, XJIOp, HATPUH, KA, MarHui, Kajabllui, aTFOMUHUH,
KeJe30)
CJIOXHBIX BEIECTB, B TOM YHUCJIC UX BOJHBIX PAcTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOAOPOA, OKCHUAbI M THAPOKCUAL MeTaiuioB I[-ITA
97 rpym, amroMmunns, meau (I1), muaka, xenesa (II u III), okcuasl yriaepona
' (II u 1V), xpemuus (IV), azora u dochopa (III u V), cepsr (IV u VI),
CEepHHUCTasi, CepHas, a3oTucras, a3oTHas, ¢ochopHas, yroypHasd,
KpEMHHEBasi KUCJIOTa U UX COJIN)
MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTHU OT
9.3 WX COCTaBa W CTPOCHHS, NMPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HX

CBOMCTB, BO3MOXXHOCTb IIPOTEKAaHMs XHMHMYECKUX IPEBPAILCHUNA B




PA3INYIHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE M MOHHBIE YPABHEHHUs PEaKLUi, B TOM

10
qucle:
10.1 peaKkIrii HFOHHOTO OOMEeHa
10.2 OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTIOCTPUPYIOMIMX XUMHUYECKHE CBOMCTBA W3YYEHHBIX KIJIACCOB (TPYIIM)
' HEOPraHMYECKUX BEIIECTB
10.4 HOJATBEPKIAIOLIUX FEHETUUECKYIO B3aUMOCBSA3b MEKIY HUMU
11 YMeHue BBIYUCISTH (IIPOBOAUTH PACUETHI):
1 OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEUIECTB, MAaCCOBYIO
. JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHU U
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3on
114 M0 YPaBHEHUSIM XUMHUYECKUX PEAKIUNA U HAXOJIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM U Maccy peareHTOB WM MPOYKTOB PEaKiuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJJaMH HAy4yHOTO IO3HaHus (HaO0JIeHUE, U3MEpEeHHe,
1 HKCIIEPUMEHT, MOJICIMPOBAHUE) MPU H3YYCHUHM BEIIECTB U XUMHUYECKUX
' SIBJICHUW; yMEHHE C(HOPMYIHPOBATH MPOOIEMY M MPEAIOKUTh MyTH €€
petieHus
199 0e30MmacHOl pabOThl ¢ XUMUYECKHUMH BEIIECTBAMHU, XUMUYCCKOW MOCYI0M
' 1 1a00paTOpHBIM 000pyA0BaHUEM
npaBwiiaMu 0€30MacHOT0 OOpallleHusl C BEIIeCTBAMHU, UCIOJIb3YEMbIMU B
MOBCEIHEBHON KM3HU, TNpPaBUJIAMHU TIOBEICHUS B IENAX COEpeKCHHS
12.3 370pOBbSl M OKPYXKAlOIIEH NPUPOJHOW Cpelbl; IOHMMaHUE Bpena
(ormacHOCTH) BO3/IEUCTBUS HA JKUBBIE OPTAHU3MBI OTIPEICTIEHHBIX BEIIECTB,
CIO0COO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS
3 Hanuume mnpakTHueckuxX HaBBIKOB IUIAHUPOBAHUS M OCYIIECTBICHUS
CIEYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
U3y4YeHHE U OmNucaHue (PU3MUECKUX CBOICTB BEUIECTB; O3HAKOMIICHHE C
13.1 (GUBHYECKUMU M XUMUYECKHUMH SIBIICHUSMU; OIBITHI, WILTIOCTPUPYIOIINE
IPU3HAKU IPOTEKAHUSI XUMUYECKUX peakui
13.2 H3y4eHHUE CIIOCOO0B pa3/eeHUsI cMecei




13.3

MMOJIY4YCHHEC KUCIOpOoAa U M3YYCHHUC Cro CBOﬁCTB; IMOJIY4CHHUC BOJOpOaAa U
H3Yy4YCHHUC €TI0 CBOfICTB; IMOJIYYCHHUEC YITICKHUCIOI0O ra3da M HM3y4YCHHEC €ro

CBOICTB; IMOJy4€HUE aMMHaKa U U3YYEHHE €T0 CBOMCTB

13.4

IIPUTOTOBJIICHUE  PACTBOPOB  C  OINPENECIEHHOM  MacCcOBOM  J0Jei

paCTBOpéHHOFO BE€IICCTBA

13.5

NpUMEHEHHUE WHIANKATOPOB (JIakMyca, METUJIopaH)ka W (eHoadTaaenuHa)

JUIsL ONIPEJICIICHUsI XapaKTepa Cpelibl B pacTBOpaxX KUCIOT H IIEI0UeH

13.6

WCCIICJIOBAHUE U ONMHUCAHUE CBOMCTB HEOPraHUYECKUX BEILECTB Pa3IUUHBIX
KJIACCOB; M3YYEHUE B3aUMOACUCTBHUS KHUCIOT C METaJUlaMH, OKCHAaMHU
METaJUIOB, PACTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAaHUSIMHU, COJISIMU;
MOJlyYeHHUE HEePACTBOPUMBIX OCHOBAaHUM; BBITECHEHHE OJHOIO MeTalia
IpyrMM W3 pacTBOpa COJIM; HCCleqoBaHhue aM(OTEpHBIX CBOWCTB

THUAPOKCHUIAOB aJIFOMHUHUA U HTUHKA

13.7

pelIeHue SKCIEepUMEHTANBHBIX 3a7au 1Mo TeMmaMm: «OCHOBHBIE KJIacChl
HEOPraHWYECKUX COCIUHEHUN»; «IJIEKTPOJUTUYECKAS JTUCCOLMAIUDY;
«BaxHenme HeMeTaJUTbI U UX COCAUHCHU», «BakHeHIme MeTalIbl B

HUX COCOUHCHUS

13.8

XUMHUYECKHE JKCIEPUMEHTHI, WJUTFOCTPUPYIONINE MPU3HAKH TPOTCKAHUS
peakuuii MFOHHOTO OOMeHa; KaYeCTBCHHBIE PEaKIIMK Ha TPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAaX MOHBI: XJIOPHUI-, OpoMHa-, HOIUA-, Cyib(ar-, hocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THIPOKCH]-MOHBI, KaTHOHBI aMMOHUSI,
MarHusi, Kajbllds, aJIFOMUHUA, kene3a (2+) um kenesa (3+), meau (2+),

IUHKA

14

YmMmenue:

14.1

OpPEACTaBIATh  pe3yiabTaTbl  JKCIEPHUMEHTa B (GOpPME  BBIBOJIOB,
JI0Ka3aTenbCcTB, TIpapUKOB M TaOMMLl M BBIABIATH SMIIMPUUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATL CBA3U MCKAY pPCalbHO Ha6JIIOI[aeMBIMI/I XHUMHUYCCKUMU
SBJICHUAMU MW IIPOLHECCAMH, IMPOUCXOIAINMMHU B MAKpO- U MHKPOMHUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

HepBOHa‘-IaJ'IBHBIe XUMHNYCCKUC ITOHATHUA

1.1

YucTeie BemecTBa 1 cMecH. CrIocoObI pa3ieiieHus: cMecei

1.2

ATOMBI H MOJICKYJIBI. Xumuyeckne dyeMeHThl. CHMBOJBI  XHMHUYECKUX

3JICMCHTOB. HpOCTHG " CJI0KHBIC BEIIICCTBA.

1.3

Xumudaeckas (bopMyJIa. BanenTHOCTE aTOMOB XMMHYECKHUX 3JIeMeHTOB. CTeIIeHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenpbHas aTOMHAs Macca.
OTHOCHUTENLHASA MOJICKYJISIpHas Macca. MaccoBas J0JIA XUMHUYECKOI'o 3JIEMEHTA

B COCIMHCHUN

1.5

KonuuectBo BemectBa. Mons. Momsipuass Macca. MosspHblii 00BEM Ta30B.

BzanmocBs3p KOJIM4YCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IUHHAIL BEIIECCTBA

1.6

duszndyecknue M XUMHYCCKHE SBJICHHS. XHUMHUYECKas peaKkuusg u eé IMPHU3HAKH.

3aKOH COXpaHEHMsI MacChl BELLIECTB. XMMHUECKHE YPaBHEHUS

Ilepuonnueckuii 3akoH u llepuomnueckas cucreMa XMMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CtpoeHre aTOMOB

2.1

[lepuonnueckuii 3akoH. Ilepuoanyeckas cucreMa XumMudeckux siaeMeHToB J[.M.
Menneneesa. Ilepuonel u rpynnsl. @U3NYECKU CMBICI HOPSAKOBOIO HOMEPA,

HOMCPOB IICpUOJa U I'PYIIIIbI 3JICMCHTA

2.2

Ctpoenune aromoB. CocTtaB aToMHbIX sifep. M3oTombl. DnekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMoB MepBbIX 20 XUMHUYECKMX 3JIEMEHTOB

[Tepnonnueckoii cucremst 1.11. Menneneena

23

3aKOHOM€pHOCTI/I B U3MCHCHHUM CBOMCTB XMMHYECKHX 3JIEMCHTOB MEPBLIX TpéX
NepUoaO0B, Kallusd, KaJlbIHiA (pa/:[I/cha aTOMOB, JJICKTPOOTPULATEIIBHOCTH,
MCTANIMYCCKUX W  HEMCTAIMYCCKHUX CBOﬁCTB) n ux COC[[I/IHGHI/Iﬁ B
COOTBETCTBHHU C IIOJIOKCHHEM JJIEMCHTOB B HepHOHquCKOﬁ CHCTEME U

CTPOCHUCM UX AaTOMOB

Crpoenue BeliecTsa

3.1

Xumunueckass cBsi3b. KoBaneHTHass (moJjispHas U HEMOJSIpHAsi)  CBSA3b.
DJEKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  MoHHas  CBS3b.

Merannuueckas cBSI3b




3.2

Tunsl KpUCTAUIMYECKUX PEIIETOK (aTOMHAas, MOHHAs, METajuInyecKas),
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJIMYECKOM PEIIETKH M BUAA

XUMHUYECKON CBI3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BeulecTB. Hemeramwibl u ux

COCOAUHCHUS. MeTauisl ¥ uX COCOAUMHCHU

4.1

Knaccudukanus M HOMEHKJIATypa HEOPraHUYECKUX COEIMHEHUN: OKCHJIOB
(conmeobpazyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBbIC) U
HECO0JICOOpa3yIoIe; OCHOBAHMM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KHACIOT  (KHCIOpOJCOAEp)Kalle u  OeCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCIBIX)

4.2

duznyeckue W XHUMHYSCKHE CBOMCTBA IMPOCThIX  BCIICCTB-HEMETAJIIIOB!:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

duzpyecke W XMMHYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMNTHA,
HaTpus, Kajlus, Marousa W KaJIbOUWs, aJJlOMUHUSA, KCIIC3a. QHGKTpOXI/IMI/I‘IeCKI/If/'I

PSI HAaNIPSDKEHUN METaIIoB

44

dusznyecknue U XMMHYECKHE CBOMCTBA BOJOPOAHBIX CoeHHHeHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPOJIA, AMMHUAKA

4.5

®dusnyeckue U XMMHUYECKHE CBOMCTBa OKCHI0B HemeramioB: cepol (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, IV), kpemausa(IV). Ilonyuenue

OKCHJOB HEMETAJIJIIOB

4.6

Xumnueckue coicrBa okcuaoB: MeTauioB [A-IIIA rpymn, nunka, mequ(Il) n

xenesa(ll, II1). [TomyyeHne OKCUI0B METAILIIOB

4.7

XHUMHUYECKHUE CBOMCTBA OCHOBAHHMH M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpe
TUAPOKCHUJIOB ~ QJIIOMUHUSA, Kene3a, 1uHKa). [lomyuenue ocHOBaHuil U

aM(OTEepHBIX THIPOKCU]IOB

4.8

OO0mme XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpHHUCTOU, CepHOU, a30THOU, (HOCHOpHOU, KpeMHHEBOH, yroiapHOU. OcoOble
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpPHOM M A30THOM KHCJIOT.

[Tonyyenue kucior

4.9

OO01mue xuMuUyecKue cBoicTBa cpeHux conel. Ilomyuenue coneit

4.10

[Monyyenune, coOupaHue, pacro3HaBaHHUE BOJJOPOJA, KHCIOpPOJa, aMMHaKa,

YIJIEKUCIIOTo Ta3a B JlabopaTopuu

4.11

[Tomy4yenue amMMuaka, CEpHON W a30THOM KHCJIOT B MPOMBINIIEHHOCTH. O01mume

CIIOCOOBI IIOJIYYCHHA MCTAJlJIOB




4.12

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COCZ[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakmuidi Mo pa3IUYHbIM IPU3HAKAM: IO YUCITY H
COCTaBy Y4YaCTBYIOILIMX B pPEAKIMM BELIECTB, MO TeIIoBoMy 3(ddexry, 1o

W3MEHEHHIO CTEIICHEH OKMCIICHUS XUMHUYECKUX DJIEMECHTOB

52

TennoBoil 3G heKT XMMUUECKON peaKkIiy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

Y DHAOTEPMUYECKUE peaKIMU. TepMOXUMHUUECKUE YPABHEHUS

53

OKHUCINTEIIFHOBOCCTAHOBHUTEIILHEIC pPE€aKknuu. OKHCITUTEIIM W BOCCTAHOBUTEIIH.
HpOHGCCBI OKHCIICHUA u BOCCTaHOBJICHHA. :‘)J'IeKTpOHHHﬁ bajaHc

OKHCIIMTEIIbHOBOCCTAHOBUTEIHHOM pcaknuuu

54

Teopus 351eKTpOIUTHYECKON qucconuanuu. KaTnonsl, aHMOHBI. DIEKTPOIUTHI U

HEBJICKTPOJIUNTEIL. CunbHbIE U ca0bIe QJICKTPOJIUTEI. CreneHb Jucconuanmum

5.5

PeaKI_[I/II/I HOHHOI'0 OOMeHa. YCJIOBHUSA IIPOTCKAHUA peaKHI/Iﬁ HOHHOTI'O O6M€Ha,

IIOJIHBIE ¥ COKPALEHHBIE HOHHBIC YPABHEHUS PEaKLIUU

XHUMHA U OKpYyKarolas cpena

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM >KM3HM 4elloBeKa. besonacHoe
UCMOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakuuil B jabopaTopuu U OBITY.

HepBa;I IMOMOIIB IMPHU XUMHUYCCKUX OKOIr'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKaloIled cpeabl  (KUCIOTHBIE — JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro MpeloTBPALICHUS
[Ipenenbnas gomyctumas konHueHtpauus BemiecTB (IIAK). Ponp xumuu B
pEIIEHUH DJKOJIOTUYECKUX TMpolieM. YcCuieHue mnapHUKOBOro sddekra,

pa3pylLIeHHEe 030HOBOTO CJIOSI

6.3

[Ipumenenne cepsl, a3ora, Gocdopa, yriepoaa, KpeMHUS U UX COCIUHCHUU B
OBITY, MEIWIIMHE, TPOMBIIUICHHOCTH W CEIbCKOM Xo3siiicTBe. [lpumeHeHue
METAJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAJIOMUHHMA, OpoH3a) B OBITy U
NPOMBIIIJICHHOCTH X coenHeHUi. [IoHATHE 0 KOPPO3UHM METAJUIOB, OCHOBHBIC

CIOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpupogHble MCTOYHUKU YTIIEBOAOPOAOB (Yroib, NPHPOIHBIA Ta3, HEDTH),

MIPOJIYKTHI X MepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHavanbHble TOHATHA OO0 OPraHUYECKUX BEIIECTBAX KAaK O COETUHEHUSIX
yriepozaa (MeTaH, 3TaH, STUIEH, alleTUIIEH, 3TaHOJI, TJIULEPHUH, YKCYCHas! KUCIIOTA).
[TonsiTHe 0 OMONOrMYEeCKH BaXKHBIX BELIECTBAX: KUpaX, OeNkax, yrieBoiax — U Ux

POJIA B ) KU3HU YCTIOBCKA




PacuéTnl:

7.1 1o (opMynamM XUMUYECKUX COCTUHEHUIN
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

e Xwumus: 8-if kiacc: 0a30BbI YPOBEHB: YUCOHUK; 5-€ W3IaHHE, TIepepadoTaHHOE
I'a6puensa O.C., OctpoymoB W.I'., CrnagkoB C.A. AKIHOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemenne».

e Xwumus: 9-if kimacc: 0a30BbI YPOBEHB: YUCOHUK; 5-€ W3IaHHE, NIepepadoTaHHOE
l'abpuensa O.C., OctpoymoB WN.I'., CrmagkoB C.A. AxkmnuoHepHOoe 0OIIECTBO
«M3narenscTBo «IIpocBemienney.
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