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Pabouas mporpamMMa mo mnpeaMery «Xumus» Uit 8-9 KiaccoB pa3paboTaHa Ha OCHOBE
IIPUMEPHOI MporpamMmbl y4eOHOTO IIpeIMeTa XUMUs, COCTaBlIeHHOU B cooTBeTcTBUU ¢ PI'OC OO0
1 aBTOPCKOU mporpammbl «Xumusi» 1iist 8-9 kinaccos, aptop: O. C. I'abpuensn, dpoda 2017

B yuebnom miane MAOY COLL Ne 94 na npenmer «Xumus» oTBOIUTCS B 8 Kitacce 68 yacoB
(2 yaca B Heneno) U B 9 kitacce 68 yacoB (2 yaca B HECIIO).

OcobenHocTH aeTeil ¢ 3a1epKKOM CUXUYeCKOro pa3BUTHS.

3anepxka ncuxuueckoro passutus (3[1P) — 3to nmcuxomoro-negarornueckoe onpeaesieHne
JUIsi HamOoJiee paclpOCTPAHEHHOTO CpPEau BCEX BCTPEYAIONIUXCS Y JETe OTKIOHCHHWH B
MCUXO(U3NUECKOM Pa3BUTHUU. 3aZ€pXKKa TICUXMUECKOTO PAa3BUTHS — KOMIUIEKC HETpyObIX
HapylIeHUH pa3BUTUS MOTOPHOM, II03HABAaTENbHOW, 3MOIMOHAILHO-BOJIEBON cdep, peuu, ¢
TEeHJICHIIUEH K UX KoMreHcauu. [loHsTre «3afepKka ICUXUUECKOTO Pa3BUTH YIOTPEOISETCs 1Mo
OTHOIIIEHHUIO K JIETSM C MUHUMAJIbHBIMU OPraHUYeCKUMHU WM (YHKITMOHATBHBIMH TTOBPEXKICHUSIMHU
LEHTPAJILHOW HEPBHOM CHUCTEMBI. Y 3THUX JeTel HeT cnelu(pHUUecKUx HapyIIeHUH cllyXa, 3peHus,
OTIOPHO-/IBUTATEIILHOTO alllapaTa, TsDKEJbIX HApYIICeHWH pedYd, OHM HE SIBJISIIOTCS YMCTBEHHO
OTCTAJIBIMU. [[71s1 HUX XapaKTepHbI HE3PEJIOCTh AMOIMOHAILHO-BOJIEBOW chephl U HEIOpa3BUTHE
MMO3HABATEIPHOW NIEATETLHOCTH, YTO JI€aeT HEBO3MOJXKHBIM OBJIQJICHHE MPOTPAMMOW MacCOBOM
mkosbl. [Ipy 3TOM B OTHENbHBIX Cilydasx y peOeHka cTpajaeT padoTOCHOCOOHOCTh, B APYrUX
CITyJasiX — MPOU3BOJBLHOCTh B OPTaHU3AINH JACSITEILHOCTH, B-TPEThUX — MOTHBAILIUS K PA3THIHBIM
BHJIaM [1O3HABATEIbHOM IE€ATEIbHOCTH.

VYyebnass npearenvHOcTh Jgeteit ¢ 3[IP  ornmyaercs 0ciaabMeHHOCTBIO — PETYISIUU
JESATEIBHOCTH BO BCEX 3BEHbSIX IPOLIECCA YUEHUS: OTCYTCTBHEM JIOCTaTOYHO CTOMKOrO MHTEpeca K
MPeI0KEHHOMY 3aJIaHUI0; HEOOAYMaHHOCThIO, UMITYJIbCUBHOCTBIO U €1a00il OpHEHTHPOBKOHN B
3alaHUSX, MPUBOMSIIMMUA K MHOTOYMCICHHBIM OIIMOOYHBIM JCUCTBUAM; HEIOCTAaTOYHOMN
L[EJICHANPaBICHHOCTBIO JESTEIbHOCTH; MaJIOW aKTUBHOCTHIO, O€3bIHUIIUATUBHOCTHIO, OTCYTCTBHEM
CTPEMJICHHS YIIYUIIUTh CBOU PE3yIbTaThl, OCMBICIUTH PadOTy B 1IEJIOM, MOHATh MPUYHHBI OLTHOOK.

Henocrarounas BeIpa)k€HHOCTh MMO3HABATEIbHBIX UHTEpecOB y nerei ¢ 3IIP coueraercs ¢
HE3pEJIOCThI0 BBICHIMX MCUXUYECKUX (PYHKUIMHA, C HapYyHICHUSMH, HaMsITH, ¢ (DYHKIHOHAIBHOM
HEJJOCTATOYHOCTBIO 3PUTEJIBHOIO U CIYXOBOI'O BOCIPUATHS, C INIOXOM KOOpPAMHAIMEH IBUKECHUU.
CHmXeHHe TO3HABaTEeNbHOW AaKTHUBHOCTH MPOSBISETCS B OIPAHMYEHHOCTH 3amaca 3HaHU 00
OKPYKAIOIIEM M MPAKTHUYECKUX HABBIKOB, COOTBETCTBYIOIIHUX BO3PACTy U HEOOXOIUMBIX PeOCHKY
pu 00Y4YEHUHU B LIKOJIE.

OcobenHocTH JIeTel C 3a7epKKON TICUXHYECKOTO Pa3BUTHs, KOTOpPbIE HEOOXOAMMO
YYUTHIBATh B y4eOHOM IpoIiiecce:

—HE3peNIOCTh  SMOILIMOHANBHO-BOJIEBOM  cdepbl, HMHPAHTUIN3M,  HECKOOPIUHHUPOBAHHOCTH
SMOILMOHAJIBHBIX MPOLECCOB;

— TpeobaaHie UTPOBBIX MOTHUBOB, J€3a/IalITUBHOCTD MOOYKICHUI 1 HHTEPECOB;

— HU3KHUH YpOBEHBb aKTUBHOCTH BO BCeX chepax MCUXUIECKOM NeSTeTbHOCTH;

— OTpaHMYEHHBIN 3amac OOIIMX CBEACHUI U MTPEJICTaBICHUI 00 OKPYKAIOIIeM MHUPE;

— CHIDKEHHE paboTOCIOCOOHOCTH;

— MOBBIIICHHAS UCTOLAEMOCTH;

— HEYCTOMYMBOCTh BHUMaHUS;

—OTPaHWYEHHOCTh  CJIOBAPHOTO  3amaca, OCOOCHHO AaKTHUBHOTO, 3aMeNJIeHHE  OBJIAJCHUS
rpaMMaTHYECKUM CTPOEM PEUH, TPYIHOCTH OBJIAJACHHS MTUCbMEHHOMN PEUblo;



— paccTpoiicTBa pEryJslUH, NPOrPAMMHUPOBAHUS M KOHTPOJS JEATEIBbHOCTH, HHU3KWN HAaBBIK
CaMOKOHTPOJIS;

— OoJiee HU3KUI YPOBEHb Pa3BUTHS BOCTIPHSATHUS;

— OTCTaBaHUE B pa3BUTHE BceX (HOPM MBIILICHHS,

—HEJI0CTaTOYHAs MPOJYKTUBHOCTh MPOM3BOJBHON MaMsTH, MpeobiaalaHine MEXaHMYECKOW MaMsTH

Ha/1 a0CTPAaKTHO-JIOTHYECKOM, CHIDKEHHE 00BEMOB KPaTKOBPEMEHHOHN M JOJITOBPEMEHHOM MaMsTH.

Hlxompnukn ¢ 3[IP  HyX#garoTcs B yJOBIETBOPEHHH OCOOBIX  00pa30BaTEIbHBIX
noTpedHOCTEH:

- B TOOYXKICHHHM TO3HABATCIILHON AaKTUBHOCTH KaK CpPEICTBO (HDOPMHPOBAHHS YCTOWYUBOMN
MMO03HABATCILHON MOTHUBAIIUH;

- B pacUIMpeHHH Kpyrosopa, (GpopMupoBaHHE PAa3HOCTOPOHHHUX IMOHATUH M TPEICTABICHUN 00
OKPY’KaIOIllEM MUPE;

- B (¢opMupoBaHuu o0OII€ HHTEUIEKTYaJIbHBIX YMEHHUH (Omepauuy aHajiu3a, CpPaBHEHUS,
000011IeHNs, BBIACIECHUE CYIIECTBEHHBIX IPU3HAKOB U 3aKOHOMEPHOCTEH, T'HOKOCTh
MBICIIUTEIBHBIX MTPOLIECCOB);

- B COBEpIICHCTBOBAHUU MPEANOCHUIOK HHTEIJIEKTYaIbHOU eI TeIbHOCTH (BHUMaHMUS,

3pUTENBHOTO, CIIyXOBOTO, TAKTUIILHOTO BOCHIPUATHS, TAMSTH U TIp.),

- B (GOpMHUPOBAaHMHM, PpA3BUTHM Yy JI€Tell IeJeHanpaBIeHHOW JEsITeNbHOCTH, (YHKIIHH
MIPOrpaMMHUPOBAHMS U KOHTPOJISI COOCTBEHHOM J1€ATENbHOCTH;

- B Pa3BUTHUM JIMYHOCTHOU c(ephl: pa3BUTHE U YKpEIJIEHUE dMOIMH, BOJIM, BBIPAOOTKAa HABBIKOB
MIPOM3BOJILHOTO TOBEACHHUS, BOJIEBOM pETYISIMM CBOUX JEHCTBHUII, CaMOCTOSITENBHOCTH U
OTBETCTBEHHOCTH 32 COOCTBEHHBIE TIOCTYIIKH;

- B pa3BUTHM U OTPAOOTKE CPEACTB KOMMYHUKALIUU, NMPUEMOB KOHCTPYKTHBHOTO OOILEHUS M
B3aMMOJICHCTBUA (C 4YJIEHAMH CEMbH, CO CBEPCTHUKAMH, C B3POCIBIMH), B (OPMHPOBAHUU
HABBIKOB COLMATIBHO 0JI00pSEMOTO MOBEACHHSI, MAKCUMAJIbHOM PACIIMPEHUH COIIMAIbHBIX

KOHTaKTOB;

- B YCWJEHUU peryiupytomieii ¢GyHKIUU CcioBa, (HOPMUPOBAHUHM CIIOCOOHOCTH K PEUYEBOMY
0000111eHHIO0, B YaCTHOCTH, B COMTPOBOKICHUHU PEUYbIO BHIMOJIHIEMbIX CHCTBUM;

- B COXPAaHEHUHU, YKPEIJICHUH COMATHUYECKOTO M TICUXMYECKOTO 3JI0POBBS, B MOJJEPKaHUU
paboToCTIOCOOHOCTH, TPENYNPEKICHUN HCTOIIAEMOCTH, MCUXO(U3UUECKUX IEePerpy3oxK,
SMOIIMOHAIBHBIX CPBIBOB.

Oco0enHocTu axanTanuu padoyei NporpaMmbl N0 npeaMeTry « XuMHI»

OOydenue npeaMery «XuMUs» JETeH C 3aJepKKOW MCUXUYECKOTO pa3BUTHs BeAETCS Ha
OCHOBE Te€X JK€ aBTOPCKUX M TMPUMEPHBIX IMporpaMM ©u Tex ke YMK, uyto u B
o0mieo0pa3oBaTenbHbIX Kilaccax. B cBsi3u ¢ TpyAHOCTSMU, BO3HHKarommMmu y neteit ¢ 3IIP mpu
M3YYCHUU XMMHH, B pabodyro mporpaMMmy JOJDKHBI ObITh BHECEHBI M3MEHEeHHs. Tak, B mporpamme
JIOJ’KHO OBITh BBIJICNICHO JOTIOJHUTENBFHOE BpeMs Al M3ydeHUs: Hanbojee BaXXHBIX BOIPOCOB,
MOBTOPEHUS MPOUJCHHOTO MaTepuana, OTpaOOTKH HABBIKOB HAMHCAHHS XUMHUYECKUX (OPMYyN H
ypaBHEHUH 3a CYET TOTO, YTO Hauboliee TPyJHBIE TEMBbI JAIOTCS B O3HAKOMHUTEIHHOM TMOPSAKE, a
HEKOTOphIe JIA0OpaTOpPHBIC OMBITHI W TMPAKTUYECKHE pPAOOTHI BBIMIOJHSAIOTCS BUPTYaTbHO WM
3ameHsoTes Ha geMoHcTpauuto LIOP. JlononHuTensHOE BpeMs, HallpuMep, OTBOJUTCS HA U3YYEHHE
TeMbl «CoeqMHEHUsT XUMUYECKUX OJJIEMEHTOB», TaK KaK OHa TOJArOTABJIMBAET IMEPEX0J K
nocieayromend BaxHOM Teme «PactBopenHue. PactBopbl. CBOMCTBa pacTBOPOB 3IEKTPOIUTOBY.
Oco0oe BHHMaHHE MPH 3TOM OOpaIiaercs Ha OTpabOTKy HOMEHKIATYphl OKCUAOB, KUCIIOT, COJEH,
Ha COCTaBJIEHUE XMMUUYECKUX YPAaBHEHMH MO CBOMCTBAM yKa3aHHBIX XMMHUYECKHUX HEOPraHMYECKHUX



COCIMHEHUI, Ha YCTAaHOBJIEHUE TIE€HETUYECKOW CBS3M MEXAY OCHOBHBIMU  KJIACCaMHM
HEOPraHUYECKUX BEILECTB.

[Ipu cocraBnenun pabodei mporpamMmbl Mo XUMUH It 00yueHus neteit ¢ 3I1P nHeobxoanmo

OPUEHTUPOBATHCSI HA  IICHUXOJIOTO-TIEJATOTHYECKUE OCOOCHHOCTH oO0y4aeMblX H  u30erarb
MEPerpy3kd pabdoyMx NpoTrpamMM H3IUIIHUM TEOPETUYECKUM MaTepHAlIOM, B TIEPBYIO OYEpE.b,
MaTepualioM, He 00s3aTeNbHBIM Ui M3ydeHus. B pabouyio mporpaMMy MOXKHO HE BKIIOYATh HE
o0si3aTeNbHBIC JJISI U3YYEHHUSI BOTIPOCHI, MOCKOJIBKY OHH SIBIISIFOTCS YPE3BBIYANHO TPYIHBIMHU JUIS
IIOHUMAaHMsI OTOM KATErOpHEeW ydalniuxcs W HE BIHAKOT HAa YCBOGHME Kypca Xumuu. B
03HAaKOMHTEJILHOM MOPSIIKE MOXKHO PacCMaTpPUBaTh TEMbI, KOTOPbIE CTAHYT 00s13aTEIbHBIMU TOJIBKO
B CTapIIUX Kjaccax. DTO TeMbl « THUIBI KPUCTAIUIMYECKHX PEIIETOK», «AM(OTEepHOCTh OKCHIa U
TUAPOKCHUIA amoMUHUY, «[ napokcuasl u cou xkeneza (11 u [)»,
«MounspHblii 00beM Ta30B», «lloHATHE O CKOPOCTHM XHMHUYeCKHX peakuui. Kartanuzatopsi»,
«CepHucTass M CEpOBOJOPOJHAsT KHCIOTBI U HMX COJM». BbicBOOOIMBIIEE BpeMs MOXKHO
WCIIONIb30BaTh ISl CHUCTEMAaTH3allMi W OO0OOIIEHWsS WM TPH H3YyYEeHUU TMOCIEeAYIoIuX Oosee
3HAYUMBIX U CJIOKHBIX TEM.

VY4eOHbIl MaTepuasl HEOOXOIMMO OTOMpaTh TakuM o0Opa3oM, YTOObI MOXHO OBLIO
OOBSCHUTh HAa COBPEMEHHOM M JOCTYIHOM [UIsl yYalllUXCsl YPOBHE TEOPETUUYECKHE IOJIOKEHMS,
M3y4aeMble CBOICTBa BEIIECTB, XMMHUYECKHE IMPOIIECCHI, MPOTEKAIOIIME B OKPY)KAIOIIEM MHpE.
Bbonbinoe 3HaueHue UIsi MOJHOIIEHHOTO YCBOEGHHsI y4eOHOro MaTepuaia Mo XHUMHUU IpUoOpeTaroT
MEXIpPEeIMETHbIE CBS3U C TaKMUMU JUCIUIUIMHAMH, KaK IpUpOJIOBeeHue, reorpadus, ¢usmka,
6uonorus. [lo3Bossis paccmMaTpuBaTh OJMH U TOT K€ Y4EOHBIN MaTepual ¢ pa3HbIX TOYEK 3PEHMS,
MEXIpPEIMETHbIE CBA3M CIOCOOCTBYIOT €ro JIydlleMy OCMBICIEHHUIO, 0ojiee MPOYHOMY
3aKPEIJICHUIO TIOJIYy4YCHHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

Jlns  opraHus3aluu Ipouecca OOYy4EHHUs JKeNaTeIbHO HPHUMEHSTh pPas3jIMuHble (OPMBI
yueOHBIX 3aHATUH: Oeceibl, MHTEIPUPOBAHHBIC YPOKH, MPAKTUKYMBI, 3KCKYpPCHH, IPYNIIOBYIO
pa0oTy, nenoBble Wrpbl. B kadecTBe MpeaNOYTUTENBHBIX (OPM KOHTPOJS 3HAHWHA, yMEHUH U
HaBBIKOB HCIIOJIB30BaTh KOHTPOJIbHBIE PaOOTHI, TECThl, XUMUYECKHE TUKTAHTbI, CAMOCTOSITEIbHbIE
paboTHI.

BaxHno npu pabore ¢ aeremu ¢ 3[IP BkmrouaTh B cojepikaHHE MPOrpaMMbl BOIPOCHI
3/10pOBbE COEpeXeHUs, MaTepual NO MNPO(UIAKTUKE YNOTPEOJIEHUs] NCUXOAKTUBHBIX BEIIECTB,
Iponarasie 370poBoro oOpa3a >ku3HU. lIpu IMIaHMpoBaHMM y4eOHOro IIpolecca >KEIaTelbHO
IIPELYCMOTPETH UCIIOJIb30BAHKE:

. HETPaTUIIMOHHBIX METOJIOB M JOPM 00yUeHHUSI, MOTHBAIIUN UHTEpeca (UTPbl, AUCKYCCHH);

* 3JICMCHTOB COBPCMCHHBIX 06pa3OBaTeJ'IBHBIX TCXHOHOFHﬁ, TaKuX Kak HH-
@OpMaHHOHHOKOMMYHI/IKaL{I/IOHHBIG, pPa3BUTHUA KPUTUYICCKOTI'O MBIIIJICHU A,

* COBPCMCHHBIX TCXHHUYCCKHUX CpPCIACTB 06yquI/151: IEpCOHAIbHOI'O KOMIIBIOTEpA,
HHTepaKTHBHOﬁ JOCKH.

HpI/I MMPOBCACHHUU YPOKOB PECKOMCHAYCTCH OoutbIIIe BPEMCHH OTBOJUTH BOIIPOCAM HCIIOJIb30BAHUA
XUMHWYCCKHNX BCHICCTB B 6BITy u 0e30macHOTO O6paH_[eHI/I$I C HHMH, BKIKHOYAThb MAKCHUMAJIbHO
BO3MOXXHOC KOJIHYCCTBO HeMOHCTpaHHﬁ, TaK KaK HMCHHO ,Z[GMOHCTpaI_[I/IOHHHﬁ SKCIICPUMCHT
CHOCO6CTByeT Pa3BUTHUIO TIO3HABATCIIBHOT'O HWHTEpPECa Yy JeTen C 38.,[[6}’))1(1(0171 IICUXHUYCCKOTO
pa3BuUTHA, a IPpU IIJIAHUPOBAHUU IMPAKTHUYCCKUX pa60T u J'Ia60paT0pHBIX OIIBITOB MCKJIFOYATh TC M3
HHUX, KOTOPBIC Tpe6y10T HCIIOJIb30BAHUA KOHUCHTPUPOBAHHBIX KUCIIOT, menoqeﬁ, Q)OpMaHB,Z[el"I/I,Z[a,
CIIMPTa, BBUY UX BBICOKOM TOKCUYHOCTH U OIACHOCTH IS 310pPOBbSL.

B cBs3u ¢ 0coOeHHOCTIMHU NOBCACHHUA U ACATCIIBHOCTHU, YYAlIUXCA C 3I1P (paCTOpMO)KCHHOCTL,
HeOpFaHI/I30BaHHOCTB) HCO6XOI[I/IM CTpO)K&fIIJ.IHfI KOHTPOJIb 3a CO6J'IIOI[CHI/ICM MmpaBuJI TCXHUKU
0e30IMacHOCTH IIpu MPOBEACHNUN ﬂa6opaTopme " NIPaKTUUICCKUX pa60T.



1. HJIaHI/IpyeMBIe Pe3yJbTaThbl 0CBOCHUSA yqeﬁﬂoro npeamera

N3ydeHne XuMruHu B OCHOBHOM IIKOJIE TAET BO3MOXKHOCTb JIOCTUYb CIEAYIOLIUX PE3YIIbTATOB:

Jluunocmmnule pezyromamot

1. 3HAHHME W TIOHUMaHUE: OCHOBHBIX HCTOPUYECKUX COOBITUH, CBS3aHHBIX C Pa3BUTHEM XUMUU;

JOCTH)KCHHIM B 00JIACTH XMMUHM U KYJIbTYPHBIX TPAJAMIIMN CBOEH CTpaHbl (B TOM YHCIIE HAYYHBIX);

OOIIEMUPOBBIX JOCTHKCHHI B O0JIACTH XMMHH, OCHOBHBIX MPHUHIIUIIOB M IMPABUJI OTHOIIEHUS K

MPUPOJIC; OCHOB 3JI0POBOTO oOpa3a JKM3HU M 3JI0POBbE COEPETaIONIUX TEXHOJOTUH; MpPaBUII

MOBEJICHUS B YPE3BBIYAMHBIX CUTYAIUSX, CBSI3aHHBIX C BO3JICHCTBUEM pPa3JIMYHBIX BEIIECTB;

OCHOBHBIX TIpaB W O0Os3aHHOCTEN TpakJaHWHA (B TOM YHCIE OOYYaromierocs), CBSI3aHHBIX C

JUYHOCTHBIM, MPO(ECCUOHATBHBIM U KU3HEHHBIM CAMOOTIPEICIICHUEM; COLIMATIEHON 3HAUUMOCTHU U

co- Jiep>kaHus mpodeccuii, CBI3aHHBIX C XUMHUEH;

2. YYBCTBO TOPAOCTHU 32 POCCUUCKYI0O XUMHUUYECKYIO HAYKYy U JIOCTHKEHHUS YUCHBIX; YBaXKCHUE U

MPUHATHE JOCTIDKCHHN XUMUM, JTIOOOBb W OEPEKHOE OTHOIIEHUE K MPHUPOJE; YBAKEHHE U yUeT

MHEHHI OKPYKAIOIINX K JINYHBIM JOCTHKEHUSAM B U3yUYE€HUU XUMUU;

3. MPU3HAHUE IIEHHOCTH COOCTBEHHOTO 3JI0pPOBbS M 3JI0POBbSI OKPYKAIOUIUX JIFOJICH;

HEOOXOMMOCTH CAaMOBBIPAKEHUS, CAMOPEATTU3AINH, COIMATFHOTO TPU3HAHNS,

4, OCO3HAHUE CTEMEHH TOTOBHOCTH K CaMOCTOSITEIBHBIM 10 - CTYIKaM H JCHCTBUSM,

OTBETCTBEHHOCTH 32 UX PE3yJIbTaTHI;

5. MPOSIBJICHUE PKOJOTHIECKOTO CO3HAHUSA, TOOPOKETATETHHOCTH, IOBEPHUS 1 BHUMATEIILHOCTH

K JIFO/ISIM, TOTOBHOCTH K COTPYAHUYECTBY; HHUIIMATUBEI U JTF0003HATEIFHOCTA B M3YUCHUH BEIIECTB

U TPOIIECCOB; YOSKIEHHOCTH B HEOOXOJMMOCTH Pa3yMHOTO MCHOJIb30BaHUS TOCTHKEHUIN HAayKH U

TEXHOJIOTHH;

6. YMEHHE YCTaHABJIMBATh CBA3M MEXY 1IEJIbI0O U3YUEHUS XUMUU U TEM, JUIsl YETO ATO HYXKHO;

CTPOUTh U3HEHHBbIE M MPO(EeCCHOHANBHBIE TUIAHBI C YYE€TOM YCIEUIHOCTH U3YyYeHUS XUMHUHU U

COOCTBEHHBIX IPUOPUTETOB.

Memanpeomemmnuie pe3yibmamal:

1. wucnonb3oBaHME pA3IUYHBIX HCTOYHMKOB XUMHUUYECKONW HWHMOpMALMU; TMOJydeHUE TaKoi
uH(popMalliY, ee aHaJu3, MOATOTOBKA HA OCHOBE 3TOTO aHaIN3a UHMOPMAIIMOHHOTO MPOAYKTa
U €ro Mpe3eHTalus;

2. TpUMEHEHHue OCHOBHBIX  METOJIOB MO3HAHUS (nabmroneHus,

JKCIIEPUMEHTA,

MOJENUPOBAHUS, U3MEPEHUS U T. [I.) VIS U3YUECHUS XUMHUYECKUX 00BHEKTOB;

3. HCMOJb30BAaHME OCHOBHBIX JIOTHYECKHUX ONEpanuii (aHanu3a, CHHTE3a, CpaBHEHHUs, 00001IeHus,
JI0Ka3aTeNIbCTBA, CHCTEMAaTU3allid, KIacCUUKAUKW € JAp.) HpU H3YYEHUH XUMHYECKHUX
00BEKTOB;

4. ¢dopMmynupoBaHHe BHIBOJIOB U YMO3AKIIOUCHHUH U3 HAOIIOACHUN U U3YUYEHHBIX

XUMUYECKUX 3aKOHOMEPHOCTEM;

5. ompexaeneHue Iened M 3amad y4eOHOW M HCCIENOBATENbCKOM MEATENbHOCTH U TMyTeH HuX
JOCTHKECHHUS;

6. packpeITHE NPUYHNHHO-CIEACTBEHHBIX CBS3€H MEXIY COCTaBOM, CTPOEHUEM, CBOMCTBAMU,
MIPUMEHEHHUEM, HaX0KJIEHUEM B IIPU - POJIE U TIOJYUYEHUEM BaKHEHIINX XUMUYECKUX BEIIECTB;

7. apryMeHTaIus COOCTBEHHOI MO3UIIMHU U €€ KOPPEKTUPOBKA B XOJ€ AUCKYCCUU 10 MaTepuagam
XUMHUYECKOTO COAECPKAHMUSL.



Ilpeomemmnvie pezynomamot

OcHOBHbBIE NOHATHSI XUMHUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NPeACTABIEeHMI)

Buinycknux nayuumces:

. OTHCHIBATh CBOWMCTBA TBEPJBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICTAS HX
CYILLIECTBEHHBIE IIPU3HAKY;

. XapaKTEPHU30BaTh BEIIECTBA [10 COCTaBY, CTPOCHUIO U CBOMCTBAM,

. pacKpbIBaTh CMBICI OCHOBHBIX XHMMHUYECKMX TMOHATHH — «aTOM», «MOJIEKYJay,
«XHUMUYECKUHN BJIEMEHT», «IPOCTOE BEUIECTBOY», «CIIOKHOE BEIIECTBO», «BAJICHTHOCTHY,
HCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUH;

. n300paxaTh COCTaB MPOCTEUIINX BEUIECTB C MOMOIIbIO XUMHUYECKUX (POPMYIT U CYLIHOCTb
XUMHUYECKUX PEAKIIMH C MOMOIIbI0 XUMUYECKUX YPAaBHEHUI;

. Ha3bIBaTh OKCUBI, OCHOBAHUS, KACIIOTHI, COJIU;

. ONMCHIBAaTh COCTaB, CBOWCTBA W 3Ha4YeHHE (B NPUPOJIE U MPAKTHUYECKOM JESATENbHOCTH
YeJI0BEKa) IMPOCTHIX BEIIECTB — KUCIOPOAA U BOJOPOA;

. 0JIb30BaThCsl Ta00PATOPHBIM 000PYIOBaHHEM M XUMHUECKOH MOCY01;

. MPOBOJIUTHh HECJIOKHBIE XHMHUYECKHE OIBITHI M HAOMIOEHUS 3a W3MEHEHUSMH CBOMCTB
BEIIECTB B MpoIlecce UX MpeBpalleHHi; coOo1aTh MpaBuia TEXHUKU 0€30IacHOCTH IpH
MpOBeJIEHUU HAOIIOACHUI U OTIBITOB;

Buinycknux nonyuum 603MOHNCHOCMb HAYUUMBCA.!

. IPaMOTHO 0OpaIaThCs ¢ BEMIECTBAMU B MIOBCETHEBHOM KU3HH;

. 0CO3HaBaTh HEOOXOAMMOCTH COOTIOICHUS TTPABUII SKOJIOTHYECKH 0€30TacHOTO MOBEICHUS B
OKpYKarollel NpUpOIHON Cpee;

. MMOHUMATh CMBICII W HEOOXOJUMOCTh COOJIONCHUS WPEANHUCAHUMN, IpeajaracMbiX B
WHCTPYKIUSAX TI0 MCTIOJIb30BAHUIO JICKAPCTB, CPEICTB OBITOBOM XUMHUHU U JP.;

. WCIIOJIb30BaTh  MPUOOPETCHHBIC  KIIFOYEBBIE  KOMIIETEHTHOCTHM TIPH  BBITIOJHEHUU
HCCIEAOBATEIbCKUX IMPOEKTOB II0 HM3YyYEHUIO CBOWMCTB, CIIOCOOOB TMOJYYCHHUS U
pacro3HaBaHUs BEIECTB;

. pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJB3Ys CpPEICTBA YCTHOU W
MMCbMEHHOW KOMMYHHKAIIMH MPU padoTe ¢ TEKCTAMH Y4eOHHKA U TOTOTHUTEIbHOM

. JTUTEPaTypO, CIPaBOYHBIMHU TaOIUIIAMH, TPOSBISITH TOTOBHOCTh K YBXEHUIO HHOW TOUKH
3peHus Ipu 00CYKICHUH Pe3yIbTaTOB BHIMOJIHEHHON pabOTHI;

. OOBEKTUBHO OIICHMBATh HMH(POPMAIIMIO O BEHICCTBAX M XHMHYECKUX IIPOIleccax,
KPUTHYECKH OTHOCHUTBCA K TICEBJOHAYYHOW HH(OpMaluu, HeT0OPOCOBECTHOUM peKiIame,
KacaroIIeiCsl UCITOIb30BaHUSI PA3INYHBIX BEIIECTB.

Ilepuoauyeckuil 3aKOH W NEepPUHOAHYECKAs CcHUCTeMa XuUMH4Yeckux JJjementoB JI.H.
MenpaeseeBa. CTpoeHue BelecTBa
Buinycknux nayuumcs:

* pasaciATb XUMHUYCCKUC JBJICMCHTBI Ha MCETAJlJIbl, HCMETAJIbI, 3JJICMCHTBHI, OKCHUIAbI U
HHCPTHBIC JICMCHTHBI (1" a31>1) IAJI1 OCO3HAHUS BAXXKHOCTHU YHOPAAOYCHHOCTHU HAYUIHBIX 3HaHI/II71;

* ONHrCaTh CMBICII U 3BHAYUMOCTD IIEPHUOAUYICCKOIO 3aKOHA I[I/I MCHI[CJ'ICCBa;

* OITMChIBAThb Ta6J'II/I‘-IHyIO (I)OpMy HCpHOI[H‘-ICCKOﬁ CUCTEMBI XUMHYCCKHUX 3JICMCHTOB,

* 1/1306pa>1<aTL QJICKTPOHHO-UOHHBIC q)OpMYJ'ILI BCIICCTB, 06pa30BaHHBIX XUMHUYCCKUMHA

CBsA35MU pa3HOI'O BUJA;



. Ha3bIBaTh OTJIMUMUTEIbHBIE CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT CTPOEHUS HX
KPHUCTAJUIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKUX;

. OIMCBIBaTh OCHOBHBIE 3Tamnbl OTKpbITHA .M. MeHnaeneeBbIM MEPUOIUYECKOTO 3aKOHA U
MEPUOANYECKOM CHUCTEMbl XMMHYECKUX JJIEMEHTOB, JKH3Hb U MHOTOOOpa3HYyIl0 Hay4YHYIO
JEATEIIbHOCTh YYEHOr0, HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHHE MEPUOJUYECKOTO 3aKOHA M
IIEPUOANYECKON CUCTEMbI XUMHUYeCKuX diemeHToB JI.1. Menneneesa;

Buinycknux nonyuum 603mModcHocms HAy4umscsi:

. 0CO3HABaTh 3HAYCHUE TEOPETUUECKUX 3HAHUH JUIS PAKTHIECKOH IETETLHOCTH YeTIOBEKa;

. pa3BuBaTh HMH()OPMAIMOHHYI0 KOMIIETEHTHOCTH MOCPEACTBOM YIiyOJIeHUs 3HaHWK 00
WCTOPHH CTAHOBJICHHS XMMHUYECKOW HAYKH, €€ OCHOBHBIX IMOHATHH, MEPUOJUIECKOTO 3aKOHA Kak
OJTHOTO W3 BaXKHEHIIWX 3aKOHOB MPHPOJBI, a TAKKE O COBPEMEHHBIX IOCTIDKEHHSX HAyKd H
TEXHUKH.

MHoroo0pa3ue XuMH4eCKHX peakuui

Buinycknux nayuumcsi:

. pasznuyaTh XUMUYECKHE TTPOIIECCHl U (PU3UYECKUE;

. HAa3bIBATh IPU3HAKU U YCIOBUSA MPOTEKAHUSI XUMUYECKUX PEAKITU;

. Ha3bIBaTh ()aKTOPHI, BIUSAIONINE HA CKOPOCTh XUMHUYECKUX PEAKITUA;

. COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIIHIA;

. BBISIBJIATH B TMPOIECCE HKCIEPUMEHTA MPU3HAKH, CBUJETEIBCTBYIOIIME O MPOTEKAHUU

XUMHUYECKON PEaKInu;

i IPUTOTOBJIATE XUMHUYCCKHC.

Buinyckuux nonyuum 603mMoxicHOCMb HAYYUMbBCAL:

. COCTaBIIAATh MOJICKYJISIPHBIE U TIOJIHbIE HOHHBIE YPABHEHHUS;

. MPUBOJIUTH MPUMEPHl PEAKIMM, MOATBEPKAAIOIINX CYIIECTBOBAHHE B3aWMOCBS3H MEXIY
OCHOBHBIMH KJIaCCAMU HEOPraHWYECKUX BEUIECTB;

. MIPOTHO3UPOBAThH PE3YJIbTAThl BO3JCHCTBUS PA3IMYHBIX (DAKTOPOB HA M3MEHEHHE CKOPOCTHU
XUMHYECKOHN peaklnu;

MHuoroo0pa3ue BelecTB
Buinyckuux nayuumes:

. OonpCACiIAITh IMPUHAJIC)KHOCTb HCOPTAHWYCCKHUX BCHICCTB K OAHOMY H3 H3YUCHHBIX
KJ'IaCCOB/prrIHZ MCTaJJIBl U HEMCTAaJJIbl, OKCHUAbI, OCHOBAHUA, KMUCJIOTHI, COJIN,

. COCTaBJIATH (I)OpMy.]'IbI BCIICCTB 110 UX HAa3BAHUAM,

. OIIPCACIIATh BAJICHTHOCTD U CTCIICHb OKHUCJICHUSA 3JICMCHTOB B BCIICCTBAX;

. O0OBACHATH 3aKOHOMCPHOCTH HU3MCHCHUA (I)I/I3I/I‘ICCKI/IX M XHMHWYECKUX CBOMCTB IMPOCTBIX

BElIEeCTB (METAJJIOB M HEMETAVIOB) M MX BBICHIMX OKCHJIOB, 0OpPa30BaHHBIX 3JIEMEHTAMHU
BTOPOT'O ¥ TPETHETO MEPUOJIOB;

. MIPOBOJIUTH Ja0OpaTOPHBIE OMBITHI, MOATBEPKIAIOLINE XUMHUUYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHNYECKUX BELIECTB.

Buinyckuux nonyuum 603mMoACHOCHb HAYUUMBCA:

. MPOTHO3UPOBATHh XMMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTAaBa U CTPOCHUS,

. OTHCHIBAaTh (PU3MYECKHE M XMMHUYECKHE TMPOIIECCHI, SBISIONIMECS YacThi0 KPYroBOpOTa
BEILIECTB B MPUPO/JIE;



® OpraHru30BbIBATH, MPOBOAUTL YUCHUYCCKUC MPOCKTHI IO UCCICAOBAHUTIO CBOMCTB BCIICCTB,
HMCIOIIMX BA’KHOC IMPAKTHUYICCKOC 3HAUCHUC.

2. Coaep:xaHue y4eOHOI0 npeaMeTa
Xumus 8 kiacc (2 yaca B HeeJ110, Bcero 68 yacon)

BBenenue (4 u)

[Mpenmer xuMuu, Meroapl TO3HAHUSA B XAMHUW: HAOMIOJACHHWE, OKCIEPHUMEHT,
MojienrpoBanue. ICTOUHNKNA XUMUYECKOW MH(POpPMAIINH, €€ TOTyIeHHE, aHAJIU3 U MPEICTaBICHUE
ero pe3ynapTaToB. [IoHATHE 0 XMMHYECKOM 3J€MEHTE M (OopMax €ro CylueCTBOBAaHHS: CBOOOIHBIX
aToMax, MPOCTHIX U CJIOKHBIX BeriecTBa. [IpeBparieHus BemecTs.

OTnuure XUMHYECKUX peakiuii OoT (U3MYecKuX siBjIeHUN. Poimbp XuMuUM B KM3HU YeJIOBEKa.
Xemodmmmst u xemodoobus. Kparkue cBeneHus M3 UCTOPUU BO3HUKHOBEHHS M Pa3BUTHUSA XHUMUHU.
[lepuon anxumun. [Honstue o punocodpckom kamue. Xumus B X VI B. Pazputne xumun Ha Pycu.
Ponb 0TeuecTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMHUYECKOH Hayku - paboTel M. B. JlomoHOCOBa,

A. M. byrtneposa, /. U. MenneneeBa. XumMudeckasi CAMBOJIMKA. 3HAKM XUMHUYECKUX JIEMEHTOB U
MPOUCXOXKACHUE WX Ha3zBaHWi. Xumudeckue Qopmynbl. WHAEKCHI © KOO PHUITUEHTHI.
OTHOCHUTENBHBIC aTOMHASI M MOJICKYJISIpHAs Macchl. PacueT MaccoBO# 0JIM XUMHUYECKOTO JIEMEHTa
o opmysie BellecTBa.

[Tepuonnueckas cucrema xumuueckux sneMeHToB . M. MeHneneeBa, ee CTpyKTypa: Majible U
OOJIbIITE TIEPHOIBI, TPYMIBI U MOATPYNIEI (rIaBHas W moboyuHas). [lepuoanueckas cucrema Kak
CIPaBOYHOE MOCOOUE IS MMOTy4YEHUS CBEACHUIM O XUMUYECKHUX DJIEMEHTAaX.

Pacuernble 3amaun. 1. HaxoxxaeHue OTHOCHUTENBHOM MOJIEKYJISPHOW MacChl BEIIECTBA 1O €ro
XuUMU4ecKon popmyrne. 2. Berancienrne MaccoBoi J0JM XMMUYECKOTO JIEMEHTA B BEIIECTBE 10 €T
dbopmye.

Jemoncrpanuu. 1.Monemu (mapoctepxkHeBbie u Ctioapta bpurie6a) pa3nudHbIX TPOCTHIX U
CJIOKHBIX BemecTB.2. Kolekus CTeKISHHOW XMMUYECKO nocyzbl.3. Kosekius MaTepuaioB U
W3eNuid Ha OCHOBe amoMuHMA. 4. B3aumopnelicTBue Mpamopa C KHUCIOTOM M IOMYTHEHHE
U3BECTKOBOM BOJIBI.

Jlaboparopubie onbIThl. 1. CpaBHEHHE CBOMCTB TBEP/BIX KPUCTAUIMYECKUX BEIIECTB U PACTBOPOB.
2. CpaBHEHHE CKOpPOCTU HCIApEeHUs BOJbI, OJECKOJIOHA M 3TUJIOBOTO CIUPTAa C (PHIBTPOBAIBHOM
Oymaroi CBEYOM.

Tema 1. ATOMBbI XUMHYECKHX 3JIEMEHTOB (9u)

AToMBl Kak ¢opma CyIIECTBOBAHUS XHUMHYECKUX 31eMEHTOB. OCHOBHBIE CBEACHUS O
CTpoeHUH aToMOB. Jloka3zaTenbcTBa CIOXKHOCTH CTpoeHuss aromoB. OmbiTel Pesepdopna.
[IimanerapHast MOJIENb CTPOEHHUSI ATOMA.

CocraB aTOMHBIX siep: MPOTOHBI W HEUTpPOHbl. OTHOCUTENbHas aTOMHas Macca. B3anMocBs3b
MOHATUH «TIPOTOH», «HEUTPOH», «OTHOCUTEIIbHASI aTOMHAas Macca». M3MeHeHne yuciaa npoTOHOB B
sa1ipe aroMa - 00pa3oBaHHE HOBBIX XMMHYECKHUX DJIEMEHTOB. VI3MeHeHHe unclia HEeHTPOHOB B siipe
aToma - oOpaszoBanue M30TONMOB. COBPEMEHHOE OMNpEAeTICHHE TMOHATUS «XUMUYECKHN AJIEMEHT).
N30TonBI Kak pa3HOBUAHOCTH aTOMOB OJHOTO XMMHUUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHMUYECKHX 3JIEMEHTOB MaJlbIX MEPUOIOB
nepuoanueckoir cucremsl . WM. Menneneesa. IloHsATHe O 3aBEpIIEHHOM W HE3aBEPLICHHOM
AIIEKTPOHHOM clloe (dHepreTudeckoMm ypoBHe). [lepuoanueckas cucreMa XUMHUYECKHX JJIEMEHTOB



J. U. MenneneeBa u CTpOCHHE aTOMOB: (PU3MYECKUH CMBICI MOPSAKOBOTO HOMEpa JJIEMEHTA,
HOMEpa TIpyIIbl, HOMepa nepuoja. M3MeHeHue 4ducia 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM
YPOBHE aTOMa XHMHUYECKOTO 3JIE€MEHTa - 00pa30BaHUE MOJIOKUTEIBHBIX H OTPUIATEIBHBIX HOHOB.
Hownbl, 00pa3oBaHHBIE aTOMaMH METAJUIOB U HEMETAJUIOB. [IpHUnHBI H3MEHEHUS] METAJUTMYECKUX U
HEMETANIMYECKUX CBOMCTB B mepuojgax M rpynmax. OOpa3oBaHue OWHAPHBIX COEAWHEHHH.
[Tonsitue 00 wnonHHOW cBsi3u. CxeMbl 00pa3oBaHWs MOHHOW CBA3M. B3ammopelcTBHE aTOMOB
XUMHUYECKHX DIIEMEHTOB-HEMETAIJIOB MEXKTy c000i1 -00pa3oBaHMe JIBYXaTOMHBIX MOJIEKYIIPOCTHIX
BeniecTB. KoBasieHTHAS - HETIOJIIPHAS XUMUYECKask CBSI3b. DIEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBL.
B3anMopelicTBie aTOMOB XMMHYECKHX JJIEMEHTOB-HEMETANIOB MEXAy co0oi - oOpa3oBaHue
OMHApHBIX COEAMHEHUH HEMETa/uIOB. OJEKTPOOTPUIATEIbHOCTh. [lOHATHE O KOBAJICHTHOMH
MoJIIpHOH cBsi3u. [lOHSATHE O BaJEHTHOCTHM KakK CBOWCTBE aTOMOB OOpa3OBBIBATh KOBAJCHTHBIC
xumuueckue cBs3u. CocraBieHue (Gopmysn  OMHAPHBIX COEIMHEHWH 10  BaJEHTHOCTH.
B3aumopeiictBue aroMoB XMMHUYECKHX JJIEMEHTOB-METAJIOB MEXIy co0oil - oOpa3zoBaHue
METAJUIMYECKUX KpUCTAIUIOB. II0HATHE 0 METaIUIMYECKO CBS3U.

JdeMoHcTpanuu. Mojienu aTOMOB XMMHUYECKUX JIEMEHTOB. lleproandeckas cucteMa XUMHYECKUX
anemeHTOB JI. . Meneneena.

JlaGopaTopHubie onbIThl. 3. MoenupoBaHue MPUHIINTIA ASHCTBHI CKaHUPYIOIIEr0 MUKPOCKOTa. 4.
NsrotoBnenne mojeneil OMHApHBIX coeauHEeHUi. 5. M3roToBiIIeHME MOJENH, WIUTFOCTPHPYIOMICH
CBOMCTBA METAJUINYECKOU CBS3H.

Tema 2. IIpocTtbie BemecTBa (6 v)

[TonoxeHne METaJIOB M HEMETAIIJIOB B TIEPUOINYECKON CHCTEME XUMMUYECKUX DJIEMEHTOB /I,
N. MenpneneeBa. BaxHeiilye mpoCTbie BEHIECTBA - METAUIbI: JKEJIE€30, AJTIOMHHUN, KaJbIUU,
MarHui, HaTpui, kanui. O0mnue Gu3nvyecKkue CBOWCTBa METaUIOB. BakHeimme npocThie BEIecTBa
- HeMeTaJulbl, 00pa3oBaHHbIE aTOMaMU KHCJIOpOJa, BOJOpOJA, a30Ta, cephl, (ocdopa, yrieposa.
Mouekynbl  TPOCTBIX  BELIECTB-HEMETAJIOB-BOJAOPOJA,  KUCIOpOJa,  a30Ta,  TaJOreHOB.
OtHocurenbHast MoJieKynsgpHas wmacca. CHnocoOHOCTh aTOMOB XUMHYECKHX 3JEMEHTOB K
00pa3oBaHUIO HECKOJBKHUX MPOCTHIX BEUIECTB - aUIOTPOINUA. AJUIOTPOIHBIE MOAU(DUKAIIIH
Kuciopoaa, pocdopa u onoBa. Merauimueckue U HEMETAJUIMYECKUE CBOIMCTBA MPOCTHIX BELIECTB.
OTHOCHUTENBHOCTh JEJICHHSI MPOCTHIX BEHIECTB HAa MeTaUlbl M HeMeTawisl. Yucino Asorafipo.
KomnuecTBo BemectBa. Monb. MomsipHas Macca. MoJisipHbIE 00BeM Ta3000pa3HbIX BEIIECTB.
KpaTHble enuHUIBI KOJIMYECTBA BEIIECTBA — MWUIMMOJb WU KWJIOMOJIb, MHUIMMOJSIpHAs |
KUJIOMOJISIDHAsE MAacChl BEIIECTBA, MUUIUMOJISPHBIA U KUJIOMOJISIPHBIM 00BEMBI Ta3000pa3HbIX
BelIecTB. PacueTsl ¢ HCHOJIb30BAaHUEM TMOHATUN «KOJIMYECTBO BEIIECTBA», «MOJISIpHAS Maccay,
«MOJISIPHBIN 00bEM Ta30By, «IIOCTOSIHHAS ABOTAIPO».
Pacuernbie 3anaun. 1. Briuucienue MOJISpHON Macchl BEHIECTB MO0 XMMHUYECKUM (opmynam. 2.
Pacyersl ¢ MCHONIB30BaHUEM MOHATUN «KOJIMYECTBO BEIIECTBA», «MOJIAPHAS MAaccay, «MOJISIPHBII
00BEM Ta30By, «IOCTOSTHHAS ABOTAIPOY.
Hemoncrpanuun. [Tonyuenue o3ona. OOpa3ipl 0enoro u ceporo oyioBa, 6enoro kpacHoro docdopa
HekoTopbie MeTamuibl 1 HEMETaUIbl KOJIMYeCTBOM BemiecTBa 1 Monb. Mojenb MOJsIpHOTO 00beMa
ra3oo0pa3Hbix BemiecTB. JlabopaTopHble OMBITHL. 6.03HaKOMJIEHHE C KOJUIEKIHUSAMU METaJlIoB.
O3HakoOMJIEHHE C KOJUIEKIIUSIMUA HEMETAIJIOB.

Tema 3. CoeqnHeHHUsI XUMHYECKHX 3J1eMeHTOB (14uacos)

Crenenp oxucnenus. CpaBHEHHE CTENEHM OKHUCICHHS M BaleHTHocTu. OmpeneneHue
CTETICHH OKHUCJICHHs DJIEMEHTOB IO Xxumudeckor (opmyne coemunenus. CoctaBieHue (Hopmyr
OMHApHBIX COEIUMHEHHM, OOIMii crmoco0 WX Ha3biBaHUS. bUHApHBIE COEAMHEHHS METAIOB H
HEMETAJJIOB: OKCHABI, XJopuabl, cymbduabl u ap. CocraBnenue wux Qopmyn. bunapHbie
COEIMHEHUS] HEMETAJJIOB: OKCU/IBI, JIETy4le BOJOPOJIHBIE COeNMHEHUs, UX cocTaB. [IpencraBurenu



OKCHJIOB: BOJA, YIVIEKUCIBIA a3 M HerameHas H3BecThb. [IpencraBuTeny JeTydnX BOJOPOIHBIX
COEIMHEHUI: XJIOpOBOAOpOA M ammuak. OCHOBaHHMS, MX COCTaB M Ha3BaHMA. PacTBopumMOCTb
OCHOBaHU#M B Boje. Tabmuiia pacTBOPUMOCTU TUIPOKCUIOB M cojied B Boje. llpencraBurenu
LIeJI0Yel: TUAPOKCUAbI HaTpus, Kanus M Kanpuusa. lloHATHE O KauecTBEHHBIX peaKLUsX.
WNupukaropel. M3MeHeHHE OKpPAacKM HMHIMKATOPOB B INEIOYHOM cpene. Kucnorel, UX cocraB u
Ha3Banus. Kimaccudukanus xucnot. [IpencraBurenn KUCIOT: cepHast, coyisiHas U a3oTHas. [lonarue
0 LIKajJe KUCIoTHOCTU —Iukana-pH. M3MeHeHne okpacku MHIMKATOPOB B KUCIOTHOH cpene. Comu
KaK MPOU3BOJHBIE KUCIOT U OcHOBaHUU. VX cocTtaB M Ha3zBaHus. PacTBopuMOCTh coJiell B BOJE.
[IpencraButenu comeii: xmopua Harpus, KapOoboHat u ¢docdar xkamprus. AmopdHbe U
KPUCTAJUIMYECKUE BEIIECTBA. MEXMOJIEKYISIPHbIE B3aMMOJIEHUCTBHs. THIIBI KpPUCTAUIMYECKUX
pELIEeTOK: UOHHAsI, aTOMHasi, MOJIEKYJISIpHAas U MeTaJuInyecKas. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
TUIOB KPUCTAIJIMYECKUX pelIeToK. BelecTBa MONEKYISIPHOTO W HEMOJIEKYISIPHOTO CTPOEHUS.
3aKOH MOCTOSIHCTBA COCTaBa JUIsl BELIECTB MOJIEKYJISIPHOTO CTPOEHMs. UHCThIe BELIECTBA U CMECH.
[Ipumeps! KUIKHUX, TBEPIBIX U razo00pa3HbIX cmeceil. CBOICTBA YMCTHIX BellecTB U cMmeced. Mx
coctaB. MaccoBas 1 00beMHas 10JIM KOMIIOHEHTa cMecu. PacueTsl, CBA3aHHbIE C HCIOJIb30BaHUEM
MOHSATHS JI0JIA.

Pacuernbie 3agauu. 1. Pacuer maccoBoii u 0ObeMHOM J0Jiell KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brruncnenue MaccoBoi IOJIM BELIECTBAa B paCTBOPE MO M3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA
u Macce pactBopurens. 3. BpluncieHne Macchl pacTBOPSEMOro BEIIECTBA W PaCTBOPUTEIS,
HEOOXOIMMBIX JIJIsl IPUTOTOBJIEHHUS ONPEEeIEHHOM Macchl pacTBOpa ¢ M3BECTHOM MaccoBOM J0Jei
PacTBOPEHHOTO BEIIECTBA.

JdemoncTpanuu. OOpasnbl OKCHIOB, KHUCJIOT, OCHOBAaHWWA M cojiell. Mojaenu KpHUCTATTHYECKUX
pemeToK XJopuaa HaTtpus, anmasa, okcuaa yriaeponaa (IV). KucinoTHo-mienouHble WHIUKATOPHI,
W3MEHEHNE OKPACKU B Pa3JINYHbIX CPEIAX.

JlaGopaTropHble oOnbITbl. (O3HAKOMJIEHME C KOJUICKIUSAMH OKCHAOB. 9. O3HAKOMJIEHHUE CO
cBorictBamu ammuaka. 10. KauecTBeHHbIe peakiuu Ha yriekucnbld ra3. 11. Ompenenenune pH
pPacTBOPOB KUCIOTHI. IIeN04Yu W BOAbl. 12. Omnpenenenue pH pacTBOpPOB JTUMOHHOTO U SIOJIOYHOTO
cokoB Ha cpesze 1wiogoB. 13. O3HakoMieHHE ¢ KoJuleKIusMu coJieid. 14. O3HakoMIIeHHE C
KOJUIEKIMEW BELIECTB C Pa3HbIM TUIIOM KPUCTAUIMYECKOW pemeTku. M3rotoBieHue mojenei,
KPUCTAIIMYECKUX penieTok. 15. O3HakomieHne ¢ oopa3iaMu TOpHOI MOPO/IbL.

Tema 4. U3meHeHus, npoucxoasilume ¢ Bemecrsamu (12y)
[ToHsaTHE ABNCHUI KaK M3MEHEHUH, TPOUCXOIAIINX C BEIICCTBAMHU.

SIBneHus, CBSA3aHHBIC C U3MEHEHUEM KPUCTAUIMYECKOTO CTPOCHHMS BEIECTBA MPU MOCTOSHHOM €ro
cocTaBe, ¢u3nveckue sBjaecHUsA. PU3HUECKUE SBJICHUS B XMUMUU: JUCTHIUIALNS, KPUCTAUIA3AINA,
BBITIAPUBAHUE M BO3TOHKA BEIECTB, LIEHTpU(yrupoBaHue. SIBIeHUS, CBSI3aHHbIE C U3MEHEHUEM
COCTaBa BEIECTBA, - XUMHUYECKHE peakuuu. [Ipu3Haku U YCIOBHUS NPOTEKAHMUS XUMHUYECKHX
peakuuii. [ToHsATHE 00 9K30- W SHIOTEPMHYECKHX pEaKIUsAx. Peakiuu ropeHus Kak 4YacTHBIN
cily4ail 3K30TepMUYECKHX PEaKUUW, MPOTEKAIOLIUX C BBIJICJIECHUEM CBETa. 3aKOH COXpPaHEHUS
Macchl BellecTB. XMMHUYECKHE YpaBHEHHUs. 3HaYeHHE MHIEKCOB U kod(dduumento. CocTaBieHue
YpaBHEHUN XHUMHUYECKUX peakiui. PacueTel mo XMMUYECKMM YypaBHEHUsM. Pemienuwe 3amad Ha
HaX0XJEHHE KOJMYeCTBa BEIIECTBA, MAacChl WM OO0BbeMa MPOAYKTa PEaKIUU IO KOJIUYECTBY
BEIIECTBA, Macce Ui 00BEMY MCXOTHOTO BellecTBa. PacyeTsl ¢ HCMOMB30BAHUEM TTOHSITHSI OIS,
KOrJla MCXOJHOE BEIIECTBO JaHO B BUJE PACTBOpa C 3aJaHHOM MacCOBOM J10JIeW pacTBOPEHHOTO
BEILIECTBA WJIM COJEPKUT ONpeNeTeHHYIO Aot mnpumeced. Peaknuum pasnoxenus. Ilonstue o
CKOpoCcTH  XuMuueckux peakuuid. Karanuzaropel. @epmenThl. Peakiuum  coenuHEHHs.
Karanutnueckue u HekaTanutudeckue peaknuu. OOpatuMble U HEOOpaTUMBbIe peakuuu. Peakmuu
3aMelIeHusl. JJIEKTPOXUMUYECKUI psJi HAOpsLDKEHUM METaJJIoOB, €ro MCMOJb30BAHHUE IS
MPOTHO3UPOBAHUS BO3MOXKHOCTU MPOTEKAHUS PEAKIIMI MEXIy METallllaMd U PacTBOPaMHU KHUCIIOT.



Peakuun BBITECHEHMS OJHUX METAUIOB U3 PAacTBOPOB MX COJIEW JIPYTrMMM MeTaulaMu. Peakuun
obMeHa. Peaknuu HedTpanu3anuu. Y CIOBUS MPOTEKaHUs peakinii 0OMEeHa B pacTBOpax J0 KOHIIA.
Tunel XMMHYECKUX peakUUil (10 MPU3HAKY «YHUCIO U COCTAaB MCXOJHBIX BELIECTB M IPOAYKTOB
peakuun») Ha MpUMEpPEe CBOMCTB BOJbL. Peakius pasfnoskeHHsl - 3JIEKTPOJU3 BOJbL. Peakuun
COEIMHEHUS - B3aUMOJCWCTBHE BOJbl C OKCHUAAMM METAJIOB M HemeTauioB. IlonsTue
«ryuApokcuab». Peaknum  3aMmelleHus -  B3aMMOJEHCTBHE BOJbl C  IIEJIOYHBIMU U
[IETI0OYHO3EMETbHBIMH MeTaJIaMu. Peakinn oOMeHa (Ha mpuMepe TUApoJn3a CyabGuaa aTFOMUHUS
1 KapOu/1a KaIbIIvs).

Pacuernble 3agaum. 1. BpluncineHue mno XMMHMYECKMM YpPAaBHEHMSIM MacChl WJIH KOJMYECTBA
BEIIECTBA II0 M3BECTHOM Macce WM KOJIMYECTBY BEILECTBA OJHOTO M3 BCTYHAIOIIMX B PEAKIIMIO
BEILIECTB WJIM MPOIYKTOB peakuuu. 2. BblumcineHne macchl (KOJMYECTBAa BEILIECTBA, 00bema)
MPOJIyKTa pEaKIUH, €CIM HM3BECTHAa Macca MCXOJHOTO BELIECTBA, COJEPXKAIIETO OMNPEIEeIEHHYIO
J0JIt0 TpuMecei. 3. Brluncienne Macchl (KOJIMUECTBA BELIECTBA, 00beMa) MPOAYKTa PeaKkiuu, eclin
M3BECTHA Macca pacTBOpPa U MaccoBas J0JIsl PACTBOPEHHOT'O BEIIECTBA.

demoncrpanuu. Ipumepsl ¢pusudeckux sijenui. l.IlnaBnenue mapapuna. 2.Bosronka iona
i 6eH301MHOM KucnoThl. 3.PacTBopeHue okpamieHHbIX cojieil. 4./lud¢y3us TymucThIX BEIECTB C
ropsiei JaMrnoyky HaKaJauBaHUsI.

IIpumepbl XMMHUYeCKMX fIBJIEHMII: a) ropeHue MarHus; 0) B3aUMOJICHCTBUE COJISTHOW KHCIIOTHI C
MpaMOpOM WJIM MeJIoM; B) moiydeHue ruapokcuna memu (II); r) pacTBopeHHE MOTYyYEHHOTO
THAPOKCHAA B KHCIOTax; Ja) B3aumojeiictBue okcuga meau (II) ¢ cepHoil kucrnotoit mpu
HarpeBaHuy; €) Pa3JIoKeHHE MepMaHraHaTa Kajlus; ’K) B3aMMOJEeHCTBHE pa30aBIIEHHBIX KHCIOT C
MeTamiamMu. PasnoxkeHue mNepokcHuia BOJOpPOJa MOMOUIBI0 JAMOKCHIA MapraHia M Karajas3bl
KapTodens uiIu MOPKOBH.

JladopaTopuble omnbIThbl. 16. I[lpokanuBanue mMenu B TUIAMEHH CIUPTOBKA WIIM TOpEnkH. 17.
3amernieHue Meau B pactBope ximopuaa menu (I1) sxemezom.

Tema 5. IIpakTukym 1. IIpocreiinmue onepanuu ¢ BemecTBoM- 3 (yaca)

IIpakTuyeckas padora Ne 1

[IpaBuna TtexHuku Oe3omacHOCTH mpu paboTe B XuMuyeckoMm Kabunere. JlaGoparopHoe
o0opynoBaHue U OOpaIeHHuEe ¢ HUM.

IIpakTHyeckas padora Ne 2

[Ipu3Hakyu XUMHUYECKUX pEaKIUi U UX KJIacCUPHUKAIHS.

IIpakTuyeckas padora Ne 3

[IpuroToBreHue pacTBopa caxapa ¢ 3aJJaHHOW MacCcOBO nomeit

Tema 6. Teopusi 3J1eKTPOJNTHYECKOI JTUCCONMANMM M CBOICTBA KJIACCOB HEOPraHMYECKHX
coequHeHuii (18 u)

PactBopenne kak  (Qusmko-xumuyeckuit  mpouecc. [lomsitue o0 rugpatax U
Kpuctamoruaparax. PactBopumoctb. KpuBbie pacTBOpUMOCTH Kak MOJENIb 3aBUCHMOCTHU
pacTBOPUMOCTH TBEpPABIX BEUIECTB OT Temmeparypbl. HacelllleHHble, HEHaCBIIIEHHbIE U
MEPECHIIICHHbIE PACTBOPBI. 3HAYEHUE PACTBOPOB ISl MPUPOJIbI U CEIBCKOro Xo3siicTBa. [lonsTue
00 ANEKTPOIUTUYECKON AUCCOIUAIMH. DIEKTPOIUTHI U HEDTEKTPOIUTHI. MeXaHH3M JAUCCOIHAINH
JNEKTPOJUTOB C PA3NTUYHBIM THIOM XUMHUYECKOM CBs3U. CTeneHb 3IEeKTPOJIUTUUYECKON
mucconuainuu. CuibHbIe U cnalbie AMeKTPoNUThL. [ToHsATHE 00 PMEKTPOTUTHUECKON AUCCOIHAIINU.
DNEKTPONIUTHl U HEINEKTPOJUTh. MeXaHu3M IJUCCOLMAIMN 3JEKTPOJUTOB C Pa3IUYHBIM THUIIOM
XUMHUeCKOM cBs3u. (CTenmeHb DNEKTPONUTHYeCKOW mucconmanuu. CuipHble U cialble
AMeKTpoJUThl. OCHOBHBIE TIOJIOKEHUSI TEOPUU DIEKTPOIUTHUYECKON nuccoruanuu. HoHHBIE
ypaBHEHUS peakluid. YCJIOBUS MPOTEKAHUS PEAKIMU OOMEHa MEXIy JJICKTPOJIMTaMH J0 KOHIIA B



CBETE WOHHBIX TpencTaBieHuid. Kiaccudukanus HOHOB W UX CBoWcTBa. KuHCHIOTHL, HX
knaccudukanus. Jlucconuanus KUCIOT U WX CBOWMCTBA B CBET€ TEOPHUH DJICKTPOJHTUYECKON
qucconrani. MoekysipHble 1 HOHHBIE YPAaBHEHUS PEaKLMil KUCIOT. B3auMoaencTBue KuCioT ¢
MeTajulaMHu. OJEKTPOXUMHYECKUN psii HANpsHKEHUW METauioB. BzaumojeicTBue KUCIOT ¢
METaJUlaMd M OKCHUJAMU METAJJIOB. B3aumonelcTBHE KUCIOT C OCHOBAHMSIMHU - PEaKLUs
HelTpanu3auuu. B3aumojneiicTBue KucioT ¢ coisaMu. Mcnosnb3oBaHue TaOaUIbl PaCTBOPUMOCTH
JUTSI XapaKTEPUCTUKH XUMHUYECKUX CBOUCTB KUCIOT. OcHOBaHus, ux Kiaccuduxamus. Jucconmanus
OCHOBAaHMHM M MX CBOMCTBA B CBETE TEOPUHU AIEKTPOJIUTUUYECKON nucconmanuu. B3zanmoneictue
OCHOBaHUM C KHCJIOTaMM, KHCJIOTHBIMH OKCHUJIAaMU | coJisiMH. Vcrnonb3oBanue TaOIUIIbI
pacTBOPUMOCTH  [JII  XapaKTEPUCTUKUM XUMHYECKHX CBOMCTB OCHOBaHMWil. PasnoxxeHue
HEPaCTBOPUMBIX OCHOBaHUW mpu HarpeBaHuu. Coiu, UX KiIacCU(PHUKALKA U TUCCOIMAIUS B CBETE
TOJ. pasznuuasix TUNOB cosiel. CBOMCTBa cojJeil B CBETE TEOPUM DJIEKTPOJIUTUUECKOU
qucconuanuu. B3anmMonencTBue cojell ¢ MeTaulaMH, YCIOBHS NIPOTEKaHUS OJTUX PEaKLHM.
B3anMmognelicTBue colieli ¢ KHCIOTaMH, OCHOBaHUSIMHM U coJisiMU. HMcnonn3oBaHue TaONHIIBI
pPacTBOPUMOCTH ISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB cojed. O0oOImeHne cBeaeHuit o0
OKCHJIaX, MX KJIacCU(PUKAMU M XHMHUYECKHX CBOMCTBaxX. [ eHeTWyYecKue psAabl METAUIOB U
HEMETaJUIOB. [ 'eHeTnyeckas CBSI3b MEXK]y KJIacCaMu HEOpraHWYecKuxX BemiecTB. OKUCIUTEIBHO -
BOCCTaHOBUTEINbHBIE peakinuu. OmnpeneneHne CTENeHH OKWUCICHUS IS DJIEMEHTOB, 00pa3yromux
BEIleCTBA pa3HBIX KiaccoB. Peakmuu monHoro ooMena m OBP. Okxucnurens U BOCCTAaHOBHUTEIb,
OKHCJIEHWE U BOCCTAHOBJIEHUE. Peakimy MOHHOTO OOMEHa U OKHUCIUTEIHHO - BOCCTAHOBUTEIIHHBIC
peaknuu. CocTaBieHHE YPaBHEHHH OKHCIHMTEILHO - BOCCTAHOBUTEIBHBIX PEAKIIUA METOJI0M
ANEKTPOHHOTO Oananca. CBOKCTBA MPOCTHIX BEIIECTB - METAUIOB M HEMETAJIJIOB, KUCIIOT U COJIEH B
CBETE MPECTaBIEHUI 00 OKUCIUTEIBHO - BOCCTAHOBUTEIBHBIX MPOLIECCaX.

JdemoncTpauuu. VcnbiTaHWe BEHIECTB U UX PACTBOPOB Ha 3JIEKTPONMPOBOJHOCTH. 3aBUCHUMOCTH
3JIEKTPONPOBOTHOCTA YKCYCHOM KHCIJIOTHI OT KOHIIEHTpauuu. B3aumoaeincTBUE IMHKA C CEpOi,
coJIsTHOM kucioTo, ximopuaom meau (II). l'openue marams.

JladopaTopuble ombIThl. 18. Peaknuu, xapakTepHble I PAacTBOPOB KHCIOT (COJISTHOW WIIH
ceproii). 19. IlomydyeHne U CBOWCTBA HEPACTBOPHUMOTO OCHOBAHHWSI, HAIPUMEP THUIPOKCHIA MEIU
(I). 20.BzammojnericTBUEpacTBOPOB XJIOpHAA HAaTpus W HUTpata cepeOpa. 21. Peakmum,
XapakTepHble MJIi PAcTBOPOB IMiesnoued (TUAPOKCUAOB HaATpus Wik Kanus). 22. Peakuuw,
XapaKTepHbIC JUIsI PAcTBOpOB coJie (Hampumep, mis xmopuaa menu (II)). 23. Peakiumy,
XapakTepHble JJIs OCHOBHBIX OKCHIOB (Hampumep, Ais oOkcujaa Kampiusi). 23. Peakuuw,
XapaKTepHbIe JJI KUCIOTHBIX OKCHIOB (Hampumep, i yIIIeKUCIOTOo rasa).

Tema. IIpakTukym 2. CBOiiCTBa PACTBOPOB 3J1eKTPOJIUTOB. (14ac)
IIpakTHyeckas padora Ne 4 «Pemenue DxcniepumenTanbHoe 3aga4 no TO/I»
IIpome:xyTounasi arrecTanus (TectupoBanue) 1 yac

Xumus 9 kiace (2 yaca B HeeJ110, Bcero 68 yacos)

BBenenune. OO0masi XapakTepuCcTHKAa XMMHYECKHX 3JIEMEHTOB M XMMHYECKHX pPeaKkuuid.
Ilepuoauyecknit 3axkon u Ilepuonuyeckas cucrema xumuyeckux odjaemenros /[ H.
MenpaesieeBa (11 4)

XapakTepuCTHUKaA DJIEMEHTA IO €ro mnoJioxkeHuto B [lepuonnueckon cucremMe XUMHUECKUX
3JIEMEHTOB
J. WN. MenneneeBa. CBOHCTBa OKCHAOB, KHCJIOT, OCHOBAHMM M COJI€ B CBETE€ TEOPHUHU
JNEKTPOJIUTUYECKON JIUCCOLMAMA M OKHMCIIEHUS-BOCCTAHOBIICHUs. [loHATHE O mNEepexoaHbIX



aneMeHTax. AMQOTepHOCTb. ['eHeTHUeCcKuil psia epexoAHOTo eMeHTa. [lepruoauueckuii 3aKkoH U
[Tepuonnueckas cucrema xuMuueckux anemMeHToB [[. M. MenneneeBa. Xumuueckas OpraHu3amus
KUBOW W HEKMBOW NPUPOJbl. XMMHYECKUH COCTaB spa, MAHTHUM U 3€MHOU KOPBL. XUMHUYECKUE
AJIEMEHTHI B KJIIETKAaX JKUBBIX OPraHU3MOB. Makpo- ¥ MUKpodyieMeHThl. O0001eHne cBeeHH o
XUMUYECKUX peakiusax. Kimaccupukanuss XMaMHUECKUX Peakui Mo pa3IuyHbIM MPU3HAKAM: «UHUCIIO
U COCTaB pEArupyloIIUX M OOpa3yloUIMXCS BEIIECTBY», «TEIUIOBOW 3(PQEKT», «HalpaBICHUECY,
«M3MEHEHHE CTETIICHEH OKHCICHHS 3JIEMEHTOB, OOpa3yIOIIMX pearupyrolne BeHiecTBay, «pazay,
«HCIIONB30BaHUE Karaimusaropay». [loHATHE O CKOpOCTH XUMHYeCKOW peakuuu. DakTopsl,
BIIMSIOLIME HA CKOPOCTh XUMHUUYECKUX PEaKIUH.

Karanuzatops! u karanu3. THruOuropsl. AHTUOKCUAHTHI. JleMOHCTpauuu.

Pazniansie popmer Tabmune [. . Menneneea. Moaenu atoMoB 31eMeHTOB |— 3-ro meprooB.
Mopnenb cTpoeHHsi 3eMHOro mapa (momepedHblil pa3zpe3). 3aBUCHUMOCTh CKOPOCTH XHMHYECKOU
peakiuu OT MPUPOABI pEearupyrolux BEIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peaklHuH OT
KOHLIEHTPALIMKM pearupyrouux BeIIeCTB. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOM peakIuu OT
IUIOUIA COPUKOCHOBEHUS PEATUPYIOIINX BEIIECTB (KHIISIIUNA CI0»). 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOM pPEaKIUU OT TEMIIepaTypbl PEarupyrolIuX BEUIECTB. [ OMOI€HHBIN M I€TE€pOTE€HHBIN
katanu3bl. DepMeHTaTUBHBIN KaTanu3. MHrubuposanue.

JlaGopaTopHble ONBITHI.

1. IlonydyeHue TUApOKCHIa IMHKA U UCCIEIOBAHUE €r0 CBOMCTB. 2.MoJenMpoBaHHe MOCTPOCHUS
[Tepuonnueckoit cucrembl xumudeckux anemeHToB . M. MenneneeBa. 3. 3amenieHHe KeIe30M
Mean B pactBope cyibdata menu (II). 4. 3aBUCHMOCTH CKOPOCTH XMMMYECKOM peakuuu OT
MPUPOJBI pEarupyrouux BEIIECTB Ha MpUMepe B3aUMOJEHCTBUS KHCIOT C MeTajlaMu. 5.
3aBUCHUMOCTh CKOPOCTHM XMUMHUYECKOM pEakUMH OT KOHIIEHTPALMM PEarupyrollux BeEIIeCTB Ha
MpUMEPE B3aUMOJICHCTBUA IIMHKA C COJITHOW KUCIOTOM Pa3IMYHON KOHIIEHTpanuu. 6. 3aBUCUMOCTb
CKOPOCTH XMMHYECKON peakuMu OT IUIOMAAN CONPUKOCHOBEHHUS PEarupyrollux BEIIECTB. 7.
MojenupoBaHle «KHUMSMIETO Cosi». 8. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW peakiuu OT
TEeMIIEPaTyphl PEarnupyroIIux BEIIECTB Ha MpuMepe B3anumoiercTBrs okcuaa meau (1) ¢ pactBopom
CEpHOM KHUCJIOTHI Pa3IM4YHON Temreparyphl. 9. PaznmoxkeHue mepokcuja BOJOPOAA C MOMOIIBIO
okcuma Mapranma (IV) wm karamasel. 10. OOHapykxeHHe KaTaja3bl B HEKOTOPBIX IHIIEBBIX
npoaykrax. 11. MurubupoBanue B3auMOICHCTBUS KUCIOT C METaJUIaMU YPOTPOIIMHOM.

Tema 1. Metauisi (14)

[Tonoxenue wMerammoB B Ilepuoandeckoit cucreme xuMuueckux »siaemeHTtoB . U
MenpeneeBa. Metannueckas KpUCTAJUIMUECKas pelIeTKa M MeTalIMuecKas XUMHUYECKas CBS3b.
OO6mue ¢usnyeckne cBorcTBa MerauioB. CIulaBbl, MX CBOWCTBA M 3HAaYeHHE. XUMHUYECKHE
CBOMCTBa METAJJIOB KaK BOCCTAHOBUTEJNECH, a TAK)KE B CBETE UX IMOJIOKEHHUS B AIEKTPOXUMHUUYECKOM
psay HanpsbkeHUud MetamnoB. Kopposust MeTaninoB 1 criocoObl 00prObI ¢ Hell. MeTasibl B Ipupo/Ie.
O61ue cnocoObl UX MOTyYSHHUS.

OO0masi XapakTepuCTHKA IIEJOYHBIX MeTa/LuioB. Metamnsl B mpupojae. OOmue crnocoObl ux
nonydeHusi. Crpoenue aromoB. lllenouHble MeTaibl — TMPOCThIE BeUIECTBA. BaxkHeiue
COEIMHEHUS MIENIOYHBIX METANIOB — OKCH[BI, THAPOKCUABI U CONU (XJIOpUIBI, KapOOHATHI,
cynbdaThl, HUTPAThI), UX CBOICTBA U MPUMEHEHHE B HAPOJHOM Xo3siiicTBe. KanuitHbie ynoopeHus.
OO0mas xapakTepucTHKA 3JIEMEHTOB IJIaBHoOM noarpynns! II rpynner.

Crtpoenue atomoB. [1lenoyHo3eMenbHbIE METaIbl — MPOCTHIE BelllecTBA. BaxkHeilne coequHeHus
IEIOYHO3EMEIIbHBIX METANIOB — OKCH/JIbI, TUAPOKCHUIIBI U COJIU (XJIOPHUBI, KapOOHATHI, HUTPATHI,
cynbdatsl, GocdarTsl), UX CBOWCTBA U MPUMEHEHUE B HAPOTHOM XO3SHUCTBE.

AJIIOMUHUIA.

Crpoenue aTtoMa, (Qu3MYeckrne U XUMHUYECKHE CBOWCTBAa mpocToro BemiectBa CoenauHeHUs
ATIOMHUHUS — OKCHUJ] ¥ TUAPOKCU, UX aM(OTEpHBII XapakTep. Baxxueime cov anfOMUHHUS.



IIpuMeHeHrEe AMIOMUHUSA U €TI0 COCIUHECHUM.

Keaeso.

Ctpoenne atoma, (pU3MUECKHE U XMMUYECKHE CBOIMCTBA MPOCTOTO BelIeCTBA. | eHETHUECKUE PSIbI
Fe™? u Fe*™® .

Baxkneiimue conm jkeneza. 3HaUEHUE jKelle3a U €ro COSAMHEHMM JUIsl IPUPOJbl M HApOJHOTO
XO35HCTBaA.

JdeMoHcTpanum.

OOpa3ipl  IENOYHBIX M IIEJIOYHO3EMENbHBIX MeTaiioB. OOpasubl croiaBoB. B3ammopeicTue
HATpUsl, JINTUS U KaJbLUA ¢ BOJOW. B3anmoaeiicTBre HATPUSL U MarHus C KUCIOPOJIOM.
BszaumopneiictBue meramuioB ¢ HeMmerauiamu. [lomydyenue ruzgpokcunoB sxeneza (II) u (IID).
JlabopaTopHble ONBITHI.

12. B3aumojeicTBuE pacTBOPOB KUCJIOT U cojiell ¢ Meramiamu. 13.03HakoMieHHE C pylaMu
xkene3a. 14. OkpammBaHue TUIAMEHHU COJISIMU IIEJIOYHBIX METAJJIOB. 15. B3auMopeiicTBre kambius
¢ Bojoi. 16.IlomyueHne THUAPOKCHAA KalbIUs W HccienaoBaHue ero cBoicts.l17. ITlomyuenue
TUIPOKCUIA ATIOMHUHMS M HUCCleqoBaHHe ero cBoilcTB. 18.B3ammopeiicTBue xenesa ¢ COJSHOM
kuciotoi. 19. [Monyuenue ruapokcuon xenesa (II) u (III) u uzyuenue ux cBoiCTB.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTa/LI0B M X coeaunenui (1 u)

1. OcymiecTBiIeHHE LEMOYKH XMMUYECKUX INpeBpamieHuil. 2. IlosrydeHne n cBOWCTBa COEAMHEHUI
MeTauioB. 3. PelieHne sKCnepuMeHTalbHbIX 3a/1ad Ha PAacrno3HABAaHHUE W MOJYYEHHE COEAMHEHUMN
METAJIJIOB.

Tema 3. Hemerawinl (24 1)

OO6mras XxapakTepuCTHKa HEMETAJIJIOB: ToJiokeHre B [leprnouieckoil cucreMe XMMUYECKUX
anemenToB JI. 1. MenaeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB, AJIEKTPOOTpHUIATebHOCTE (D0)
KaK Mepa «HeMeTaUIMYHOCTW», psan D0. Kpucramimdeckoe CTpOoeHHE HEMETAUIOB — IPOCTHIX
BelecTs. Amtotponus. Puznueckue cBOMCTBa HEMETaUIOB. OTHOCUTEIBHOCTh MOHATHN «METAILI»
U «HEMETaJL».

Bonopoa. Ilonoxenune Bomopona B llepumoamyeckoil cucrteMe xumudeckux siemeHtoB J[. .
MenpeneeBa. CTpoeHue aroMa U MOJIeKYlbl. PU3HUECKHE U XMMUYECKHE CBOKWCTBA BOJIOPOJA, €r0
MOJIy4eHUE U IPUMEHEHUE.

Boma. Crtpoenue monekynbl. BomoponHas xumuueckas cBsizb. DOU3MYECKHUE CBOMCTBA BO/IBI.
AHomanuu cBOMCTB BOAbl. ['mapodunbHble U ruApodoOHBIE BElIECTBA. XUMUYECKHE CBOMCTBA
Boabl. KpyroBopoT Boabl B mpupoae. Bomoounctka. Asparus Boabl. bpiToBbIe (UIBTPHL
MuHepanbHble BOJbI. JJUCTUIUIMPOBAaHHASA BOJIA, €€ MOJyYEHUE U IPUMEHEHHUE.

Oo0mas xapaktepucTuka rajgoreHoB. Crtpoenne aromoB. IIpocTeie BellecTBa U OCHOBHBIE
COEIMHEHHUS] TallOTeHOB, MX CcBoHcTBa. Kparkue cBeaeHus o xiope, Opome, ¢Tope u Hojue.
[IpuMeHeHne rajJoreHoB U X COEMHEHUI B HAPOJHOM XO3SIHCTBE.

Cepa. CtpoeHue aToma, aJuIOTPOTIHsI, CBOMCTBA M MPUMEHEHHE poMOUYecKoil cepbl. OKCUIBI CephI
(IV) u (V]), ux noxydyenue, cBoiicTBa u npumeHeHne. CepHasi KUCJIOTa U €€ COJIU, UX MPUMEHEHHUE B
HapoJHOM xo3siiicTBe. [Ipon3BOACTBO CEPHOM KUCTOTHI.

A3ot. CTpoeHHEe aTOMa U MOJIEKYJIbI, CBOMCTBA MPOCTOrO BEUIECTBA. AMMHAK, CTPOCHUE, CBOWCTBA,
nosryueHue u npuMmenenue. Coyin aMMOHHSI, UX cBoiicTBa U mpuMmenenne. Oxcuapl azota (II) u (IV).
A30THas KUCIIOTa, €e CBOMCTBA U MpUMeHeHHe. HUTpaThl 1 HUTPUTHI, TpoOIEMa UX COJEPIKAHUS B
CENIbCKOXO03SUCTBEHHOU MPOAYKIIUU. A30THBIC yI0OpEHUSI.



®ocdop. CrpoeHue aToma, aJIOTPONHS, CBOMCTBA Oenoro u KpacHoro ¢ochopa, uX NIpUMEHEHHE.
OcHoBuble coenunenus: okcua Gochopa (V) u oprodocdopnas kucnora, pocdarsl. PochopHbie
yIoOpeHus.

Yraepoa. CrpoeHue artoMa, aWIOTPONHUS, CBOUCTBA MoauduUKanuid, npuMeHeHue. OKCUIbI
yraepoaa (II) u (IV), ux cBoiictBa m mpumeHeHue. KapOOHAThI: KalbIUT, COJA, IMOTAIl, HX
3HAYEHUE B PUPOJIE U KU3HU YEJIOBEKA.

Kpemunii. CtpoeHue aroma, KpUCTAUIMYECKUN KPEMHMM, €ro cBoiicTBa M IpuMeHeHue. Okcup
kpemuus (IV), ero mpupoanbsie pasHOBUAHOCTH. CHIIMKAThl. 3HAYEHHE COCAMHEHHN KPEMHHS B
JKUBOU M HEXUBOU npupoae. [IoHsATre 0 CIIMKAaTHOM MPOMBIIIIIEHHOCTH. JleMOHCTpanuu.
OO0pas31ibl TaIOreHOB — MPOCTHIX BelIecTB. B3anMoeiicTBrE raloreHoB ¢ HaTpUEM, C aJTFOMUHUEM.
BritecHenne xyopom OpoMa WM HOJa W3 PaCTBOPOB HUX cojied. BzaumoneicTtBue cepbl ¢
MeTaJUlaMH, BOJOPOJIOM U KHCIOPOAOM. B3anMonecTBue KOHIEHTPUPOBAHHOW a30THOW KHUCIJIOTBI
¢ Mmenpto. Ilornomenue yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHoBieHne Menu u3 ee
okcuna yriaeM. OOpa3sibl NPUPOTHBIX COCTUHEHUN XJIopa, cephl, docdopa, yrieponaa, KpeMHHUS.
OO0pa3iupl BaKHEHIIMX JUIsI HAPOJHOIO XO3sMCTBa Cynb(aToB, HUTPATOB, KapOOHATOB, pocharTos.
OO0pas31bl cTeka, KepaMHUKH, lieMeHTa. JlabopaTopHble ONbITHI.

20. ITonyuenue u pacno3zHaBaHue Bojoposa. 21. MccnenoBanre moBEpXHOCTHOTO HATSHKEHUS BOJIBI.
22.PacTBOpeHME Ni€pMaHraHaTa Kajldsg WIM MEOHOro Kymopoca B Bojae. 23. ['maparanus
06e3BoxkeHHOTO cyibhara menu (II). 24. MzroroBnenue runcoBoro ormneydarka.25. O3HaKOMIICHHE C
KOJUICKIIUEH OBITOBBIX (PMiIbTpoB. 26. O3HAKOMIIGHHE C COCTaBOM MHHEPAJTbHOW BOJABI. 27.
KauecTBeHHast peakuusi Ha ramoreHuA-uoHbl.28. I[lomydeHne W pacrno3HaBaHuE Kuciaopojaa. 29.
I'openune cepsl Ha Bo3ayxe W B kuciopojge. 30.CpoiicTBa pa30aBieHHOW cepHOMl KHCIOTHI. 31.
N3yuenune cBoiictB ammuaka. 32. Pacno3naBanme comneit amMmoHus. 33. CBoiicTBa pa3baBiIeHHOM
a30THOM KHUCJOTHI. 34. B3auMonelcTBUE KOHIEHTPUPOBAHHOW Aa30THOM KHCJIOTHI C Menpro. 35.
I'openue docdopa Ha Bo3ayxe u B kuciopoze. 36. PacroznaBanue pocdaros. 37. 'openue yris B
kuciopose. 38. [losydeHne yrojabHON KHCIOTHI U M3ydeHue ee cBorcTB. 39. [lepexon kapOOHATOB B
ruapokapOoHatsl. 40.

Paznoxxenne rumpokxapbonara Harpus. 41. I[lomydeHne KpeMHEBOW KHCIOTHI W H3ydeHUE €€
CBOWCTB.

Tema 4. llpakTuxym 2. CBoiicTBa coeanHenuii HemeTaL10B (3 1)’

1.Pemienne oskcnepuMEHTANbHBIX 3amady 1o TeMe «lloarpynma ranorenoB». 2.Pemienue
AKCIIEpUMEHTANIbHBIX 3a7a4 1o TeMe «lloarpymnma kucimopoaa». 3. PemieHue sKkcepuMEHTAIBHBIX
3anau o Teme «lloarpynma azoray. 4. Pernenue skcrepuMeHTaIbHBIX 337a4 10 TeMe

«[Toarpymma yrieponaay. 5. [lonydyenue, cobupaHnue U pacro3HaBaHUE Ta30B.

Tema 5. Kparkue cBeennsi 00 OpraHu4ecKux coenHeHusx (6 1)

VYrneBonopobel. Heoprannueckue u opraHM4ecKue BelecTBa. YrieBoa0poibl. MeraH, 3TaH,
MIpOTaH Kak MpejelbHbIe YTIEBOA0POIbl. DTUJICH U alleTUJICH KaK HempeAenbHble (HeHACHIICHHbIE)
yraeBooposl. ['opeHne yriaeBogopoaoB. KauecTBeHHbIE peakllMi Ha HENpeAeIbHbIE COSAMHEHUS.
Peaknus nermapupoBanus. Kuciopoaconepskaiue opraHuueckie COeIMHEHHs. JTUIIOBBIA CIIHPT,
€ro MoJiyueHue, MpUMEeHeHHe W (U3HNOJIIOTHYECKOoe AeicTBHE. TpeXaTOMHBIM CHUPT TIIMIIEPHUH.
KauecTBeHHas peakuysi HA MHOTOATOMHBIE CIIUPTHI. YKCYCHasi, CTEapUHOBAs U OJICMHOBASI KUCIOTHI
— TIPEACTaBUTENN Kilacca KapOOHOBBIX KUCIOT. JKupbl. Mblna. A3oTconepiKaiiue OpraHndecKue
coenuHeHUsl. AMHHOTpYIMAa. AMUHOKUCIOTEL. AMHHOYKCYCHasi KucioTa. benku (MpoTenHBbI), UX
(GyHKIIMM B KUBBIX opraHm3Max. KaudecTBeHHble peakiuu Ha Oenku. [lemoHcTpanuu. Monenu
MOJIEKYJT MeTaHa, dTaHa, MPOIaHa, dTH JieHa U aleTuiieHa. B3aumoseiicTBue sTmiieHa ¢ OpoMHOM
BOJIOM M pacTBOpOM TMepMmaHraHatra kanus. OOIiue XUMUYecKHe CBOWCTBA KHUCIOT Ha MpUMEpe



YKCYCHOW KUCIIOTBhL. KayecTBeHHas peakuusi HA MHOTOATOMHBIE CIUPTHL. JIabopaTOpHBIE OIBITHI.
KavecTBeHHbBIE peakiuy Ha OEIKH.

Tema 6. OOGoOmeHue 3HaAHWMH 1O XMMHMH 3a KypC OCHOBHOH mkoJbl. IloaroroBka k
rocyaapcreeHHoii urorosoii arrecranuu (I'MA) (9 v)

[Tepuonnueckuii 3axkoH u llepmoamueckas cucrema xumuueckux oanemeHtoB [l U.

MenneneeBa. PU3NYECKUN CMBICI MOPSAKOBOTO HOMEpA IEMEHTa, HOMEPOB IIEPUOJIA U I'PYIIIIBL.
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB AJIEMEHTOB U MX COEIMHEHUN B IIepHOJaxX U IPYIIax B CBETE
IIPEJICTaBICHUI O CTPOEHUH aTOMOB AJIEMEHTOB.
3HaueHue NepruoANYECKOro 3aKkoHa. Buibl XuMHUYEeCKHUX CBSA3E€W U TUIIBI KPUCTAIIIMYECKUX PELIETOK.
B3anMocBs3b CTpoeHuUs U CBOMCTB BeniecTB. Kitaccuukanus XUMHYeCKUX PEakIiii 1Mo pa3InaHbIM
MpU3HaKaM (YHUCJIO M COCTaB PEarupyrolnX U 00pa3yroMXCsl BEIECTB; HAJIMYUE TPaHULlbl pa3jiena
¢a3; termnoBoi 3((deKT; N3MEHEHUE CTENeHEeW OKUCIEHHsI aTOMOB; UCIOJb30BaHUE KaTalu3aTopa;
HampaiieHHe mnpoTekaHus). CKOpOCTb XMMHMUYECKUX peakUMid U (PakTophl, BIMSAIOLIME Ha HEE.
OO6paTUMOCTh XMMHUYECKUX PEaKIUi U CIOCOObI CMEIEHUS! XUMUYECKOTO PAaBHOBECHSL.
[Ipocthie u cnoxHble BemecTBa. MeTamuisl 1 HeMeTaluibl. [ eHeTndyeckue ps/ipl MeTauia, HeMeTaaa
n mnepexogHoro Mmetamiga. OKcuIOpl M THAPOKCHABI (OCHOBaHUS, KHUCIOTHI, aM(OTepHbIe
TUAPOKCUAbI), conu. WX cocraB, kiaccudukanus u oOIire XMMHUYECKUe CBOMCTBA B CBETE€ TEOPUHU
AIIEKTPOJIUTUYECKON TUCCOLUAINY.



3. TemaTH4eckoe IJIAHUPOBaAHHUE

Tembl Kou-Bo
OcHoBHbBIE BU/BI eSITeILHOCTH 00y4arouXxcsi
4acos
Brenenne 4 Yyamuiicsi JOJKEH YMETh:

° HCIIOJIb30BAaTh IPHU XapAKTCPHUCTUKEC BCUICCTB IMOHATHA: «aTOM», «MOJICKYJIa», «XUMUYCCKUN OJICMCHT,
«XUMUYECCKUHN 3HAaK, WJIX CHMBOJD», «BCLICCTBO», «IIPOCTOC BCIICCTBO», «CJIOXHOC BCHICCTBO», «CBOMCTBaA
BECIICCTB», «XUMHWUYCCKHUE SABJICHUI, «q)mnqecxne SIBJICHUSD), «KOB(b(l)I/IIII/IeHTI)I», KMHACKCHBI», «OTHOCHUTCJIIbHAasA
aTOMHasg MaccCa», KOTHOCUTCIIbHAA MOJICKYJIAIpHAsA MacCa», «MaCCOBas A0JId JICMCHTA»,

° 3HATh: IPCAMETHI U3YYCHHNA CCTCCTBCHHOHAYYHBIX AWUCHHUILIMH, B TOM YUCJIC XUMUHU, XUMUYCCKHUE CUMBOJIbI,
HX Ha3BaHHWA U IMTPOU3HOLICHUC,

° KJ'IaCCI/I(i)I/IHI/IPOBaTB BE€IICCTBA IO COCTAaBY Ha MPOCTHIC U CIIOKHBIC,

° pasiinyaTh: TCJIa U BCIICCTBA, XHMHYSCKHH DJIEMECHT B IIpOCTOC BEIICCTBO,

® OITMCBhIBATh: q)OpMI)I CYIICCTBOBAHHUA XUMHUUYCCKUX IJJICMCHTOB (CBO60}1HBI€ aTOMbI, IPOCTBIC BCHICCTBA,

CJIOJKHBIE BEIIECTBA);

. TabaruHyto Gopmy [leproauueckoil CHCTEMbI XUMHYECKHX JJIEMEHTOB; MOJIOKEHHE dleMeHTa B Tabnuie /1.
N. MenneneeBa, UCIONB3YS TOHITUS «IEPUOI, TPYIIa», «TJIABHAS MOATPYIAY, «IO0OYHAs IOATPYIIIay;
CBOMCTBA BEIIECTB (TBEP/BIX, )KUIAKUX, TA3000pa3HbIX);

. OOBSICHATh CYITHOCTh XMMHYECKHUX SIBJICHUH (C TOYKH 3PEHHS aTOMHO-MOJICKYJISIPHOTO YUYEHHs) M HX
NPUHIUIHAIBHOE OTINYHE OT PU3UIECKUX SBICHUMH;

. XapaKTepU30BaTh: OCHOBHBIC METOJIbI M3y4YCHUS €CTECTBEHHBIX IUCHIUIUIMH (HAONIOJCHHE, IKCIICPHUMEHT,
MO/JICJIMPOBAHKE); BEIIECTBO 10 €r0 XUMUYECKOH (POpMYyIie COTIIACHO TUIaHYy: KaYECTBCHHBIM COCTAB, THUI BEIIECTBA
(pocToe WM CIOXKHOE), KOJUYECTBEHHBIH COCTaB, OTHOCUTEIIbHAS MOJICKYJSpHAs Macca, COOTHOIICHHUE Macc
AJIEMEHTOB B BEIIIECTBE, MACCOBBIC J0JIM JIEMEHTOB B BEIIECTBE (IUIS CIIOXKHBIX BEIIECTB);

. pOJb XUMHUU (TIOJIOKHUTEIBHYIO U OTPULIATEIILHYIO) B KH3HH Y€JIOBEKa, apryMEHTHPOBATh CBOE OTHOIICHHE
K 9TOH mpooieme;

° BBIUUCIIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO MAaCCy BCIICCTBA U MACCOBYIO JOJIFO XUMHUYCCKOT'O 3JICMCHTA B
COCAUMHCHUAX,
° IMPOBOIUTD Ha6J'IIOI[eHI/I$I CBOMCTB BEIIECTB U HBHeHHﬁ, MMPOUCXOAAINNX C BCUHICCTBAMU;

° CO6J'IIO,Z[aTL IpaBHJIa TCXHUKHU 0€30IMacHOCTH IIpUu MPpOBCACHNUN Ha6J'IIOI[eHHI>i u J'Ia60paTOpHBIX OIIBITOB.




Tema 1. AToMBI
XUMHAYECKUX
JJIEMEHTOB

VYyamuiics J0JDKEH yMeTh:

0 wucnoan3oBaTh IpHU XapaKTCPHUCTHUKEC ATOMOB IIOHATHA: «IIPOTOHM, «HGﬁTpOH», «OJICKTPOH», «XAMHYECKHI
QJICMCHT», «MaCCOBOC 4YHCIIO», «H30TOID», <<3JI€KTpOHHLII7[ CHOﬁ)), ((I-)HepI‘eTI/I‘-IGCKI/Iﬁ YPOBCHBY», «3JICMCHTBI
MCTAJUIbD», «QJICMCHTBI-HECMCTAJIJIBD); ITPU XapPAKTCPUCTUKE BCIICCTB IOHATHA «MOHHAA CBA3b», KMOHLD?,

«KOBAJICHTHAsl HEMOJISIPHAsS CBS3bY, «KOBAJICHTHAS IMOJISIPHAS CBSI3bY, «IJIEKTPOOTPUIIATEIIBHOCTEY, «BAJICHTHOCTDHY,
«METAJNINYECKAS CBI3bY; 8

. OTIMCBHIBATh COCTaB U CTPOCHHUE ATOMOB 3JIEMEHTOB C MOPAIKOBbIMU HOoMmepamu 1—20 B Ilepuomnueckoit
cucteMe XxuMudeckux asemenToB JI. M. Meneneena;

. COCTaBJISITh CXEMBI paclpeie]ICHUs JIEKTPOHOB IO JIEKTPOHHBIM CJIOSM B AJIEKTPOHHOU 000JI0YKE aTOMOB;
CXeMbl 00pa30BaHUs Pa3HBIX THIIOB XUMUYECKOU CBSI3U (MOHHOW, KOBAJIGHTHOM, METAINTUYECKOM);

. OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX JJIEMEHTOB (3aps/OB SAEp aTOMOB, YHCIIA
SJIEKTPOHOB HA BHEIIHEM OHJIEKTPOHHOM CJIO€, YHUCJIO 3alOoJIHSEMbBIX SJEKTPOHHBIX CJIOEB, paguyCc aroma,
AIEKTPOOTPHUIIATETHFHOCTh, METAJUIMUYECKHUE W HEMETAUTMYECKHE CBOMCTBA) B TMepuoJax W Tpymmnax (TJIaBHBIX
noarpynmax) Ilepuoamueckoit cuctempl xumMudeckux smeMeHToB J[. U. MenaeneeBa ¢ TOUYKHM 3pEHHS] TEOpUHU
CTPOEHHUSI aTOMa;

. CpPaBHUBATh CBOMCTBA aTOMOB XMMHYECKHMX 3JIEMEHTOB, HAXOJSIIMXCS B OJHOM IIE€PUOJIE WM TJIaBHOU
noarpymnmne [lepuoanueckoit cuctembl xumudeckux siaemeHToB J[. M. MenaeneeBa (3apsoB siaep aTOMOB, Yncia
JJIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM CJIO€, YHCJIO 3aMOJHSAEMBIX JJIEKTPOHHBIX CJIOEB, pPAaJUyC aToMa,
ANEKTPOOTPHUIIATENLHOCTD, METAIIMYECKHE U HEMETAJUIMUECKUE CBOICTBA);

. JaBaTh XapaKTEPUCTHUKY XUMHUYECKHX OJJIEMEHTOB IO HUX TMoyiokeHuto B Ilepuonmyeckoil cucrteme
XxuMHuueckux sneMeHToB J[. . MenzaeneeBa (XUMUUYECKUH 3HAK, MOPAIKOBBIM HOMEp, IEPUO, TPyIIa, NOArPYIINa,
OTHOCHUTEINIbHAs aTOMHAasi Macca, CTPOCHHE aToMa — 3apsij SApa, YUCIIO MPOTOHOB M HEUTPOHOB B fA1pe, oOlee
YHCIIO 3JIEKTPOHOB, PACIPEIEIICHNE IIEKTPOHOB O AIEKTPOHHBIM CJIOSIM);

. OTIPEEINATh TUI XUMHUYECKOU CBSI3H 10 (OpMYyJie BEIIeCTBa;

. MIPUBOJIUTH IPUMEPHI BEUIECTB C pa3HBIMU TUIIAMU XUMUUYECKOH CBSI3H;

. XapaKTepPH30BaTh MEXaHW3Mbl O00pa30BaHUS KOBAJEHTHOW CBsI3M (OOMCHHBINM), HWOHHOW  CBS3H,
METaJJIMYEeCKOM

CBSI3H;

. YCTaHABJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBA3U: COCTAB BELIECTBA — TUIl XUMHUYECKOU CBS3H;

. COCTaBIATH ()OPMYIBI OMHAPHBIX COSIMHEHUH 10 BaJICHTHOCTH;

° HaXOJWUThb BAJICHTHOCTDb 3JICMCHTOB I10 (bopMyne 6I/IHapHOFO COCAMHCHMA.




Tewma 2. IIpocTsie
BEIIECTBA

VYyamuiics 10JDKEH yMEeTh:

. MCIOJIb30BATh MPU XapaKTEPUCTHKE BEIIECTB MOHATHUS: «METAJUIbD, «IUIACTHYHOCTHY,
«TETUIOTIPOBOJHOCTBY, «IJIEKTPOTPOBOJHOCTHY, KHEMETAILIIB», «aJNIOTPOIIUSY, «aJNIOTPOITHBIC BUIOU3MEHEHUS,
WA MOJIU(UKAIII;

. OTIMCHIBATH TIOJIOKEHUE 3JIEMEHTOB-METAIIOB U 2JIEMEHTOB-HeMeTaiuioB B [leproanyeckoii cucreme
xuMudeckux aneMmeHToB . . MeHnieneena;

. KIacCU(UIIMPOBATh MPOCTHIE BEMIECTBA HA METAJUIBI U HEMETAJLIbI, 3JIEMEHTHI;

. OTIPENIENATh MPUHAIICKHOCTh HEOPTraHUIECKHUX BEIIECTB K OJJHOMY U3 M3YYEHHBIX KJIACCOB — METAJUIBI U
HEMETaJlIbI,

. JIOKa3bIBaTh OTHOCUTEIBHOCTD JIEIEHUS IMPOCTHIX BEIIECTB HAa METAJUTBI M HEMETAJIIIBI,

. XapaKTepU30BaTh 001Ke (PU3NUECKHUE CBOMCTBA METAIIJIOB;

. yCTaHaBIIMBATh MIPUIUHHO-CIICJICTBEHHBIC CBSI3U MEXKIY CTPOSHHEM aTOMa M XHMUYECKOH CBSI3BIO B
MPOCTHIX BEIIECTBAX — METaIaX U HEMEeTallIax;

. 00BSACHATH MHOIO00pa3ne MPOCTHIX BEIIECTB TAKUM (DAKTOPOM, KaK ajsIOTPOTIHS;

. OTIMCHIBATh CBOMCTBA BEHIECTB (HA MPUMEpPAxX MPOCTHIX BEIIECTB — METAJUIOB H HEMETAJIIIOB);

. co0JI01aTh MpaBHJIa TEXHUKU O€30MTaCHOCTH TPH MTPOBEACHUHN HAOIIOICHU U Ta00PAaTOPHBIX OMBITOB;

. WCIOJIb30BAaTh MIPH PEIICHUU PACUETHBIX 3a/1a4 MOHSATHUS: «KOJUYECTBO BEIIECTBA», «MOJIbY, IIOCTOSHHAS

ABorazipo», «MOJISIpHasi Maccay, «MOJISIPHBIA 00bEM Ira30B», KHOPMAJIbHbIE YCIOBUSY;

° IPOBOAUTE PACUCTHI C UCITOJIB30BAHUEM MMOHATHH: «KOJIMISCTBO BCIICCTBA», «KMOJISIPHAA Maccay,
«MOJ'ISIpHBIfI 00BeM Ira30oB», «IIOCTOSAHHAsA ABoraz[po».




Tema 3. U3menenus
MIPOUCXO/ISTIIHE C
BEILIECTBAMHU

12

VYyamuiics 10JDKEH yMEeTh:

. HCII0JIb30BATh IIPU XapAaKTEPUCTUKE BEIECTB NOHATHUA: «CTEIIEHb OKUCIIEHUS», «BAJIEHTHOCTbY, «OKCUIBIY,
«OCHOBAHMS», «UIEJIOYM», «KAYECTBEHHAs peaKuus», «MHIUKATOP», «KUCIOTBI), «KHUCIOPOACOIEpHKAILNE
KHCJIOTBI», «OECKUCIOPOIHBIE KUCIOTHI), «KUCIOTHAS CPENlay, «ILEIOYHAs Cpellay, «HeUTpalbHas cpeaay, «IKaia
pH», «comm», «amop(HBIE BEIIECTBa», «KPHUCTAJUIMIECKUE BEUIECTBA», «KPHUCTALUTMYECKAs PEIIeTKa», «MOHHAsS
KPUCTAJUITMUECKasl PEIIETKa», «aTOMHAasi KpUCTAJUINYECKAs! PELLIETKay, «MOJIEKYJIIpHas KPUCTAJUIMUECKAasl pelieTKay,
«MeTa/NInyecKasi KpUCTAJUIMUECKasl PEILIETKA», «CMECH;

. KJIacCU(UIIMPOBATh CIOXKHBIE HEOPraHMYECKHE BEIIECTBAa 0 COCTABY HAa OKCHBI, OCHOBAHUS, KUCIOTHI H
COJIM; OCHOBaHHUS, KUCJOTBI U COJIM IO PAacCTBOPUMOCTH B BOJIE; KHUCJIOTHI 10 OCHOBHOCTH M COJIEP>KaHUIO
KHCIIOPOAA;

. OTIPENENATh MPUHAJIEKHOCTh HEOPraHMYECKHX BEIIECTB K OJHOMY M3 H3YYEHHBIX KJIaccOB (OKCHIBI,
JeTy4ue BOJOPOIHBIE COETUHEHNS, OCHOBAHUS, KMCIOTBL, COJIN) 10 (GOpMYJIE;

. OTHCHIBATh CBOWMCTBA OTIENBHBIX IMpEICTaBUTENEH OKCUIOB (Ha MpUMEpe BOJbI, YIJIEKUCIOrO Tasa,
HEralleHo U3BECTH), JETy4YnX BOJAOPOJHBIX COEAMHEHN (Ha MpUMepe XJIOPOBOAOPOIa U aMMHaKa),0CHOBaHUH (Ha
MpUMepe THIPOKCHIOB HATpusl, Kajdus M KalblMs), KACIOT (Ha MpUMEpPe CEpHOM KUCIOTHI) U coJieil (Ha mpumepe
XJlopuJia HaTpus, KapOoHaTa Kanblus, pocdara KaapIus);

. OIpENENATh BAIEHTHOCTh U CTENIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

. COCTaBJIATh (POPMYJIBI OKCHJOB, OCHOBAHWM, KHUCJIOT M COJIEH IO BaJIEHTHOCTSM M CTEHNEHAM OKHUCICHMS
2JIEMEHTOB, a TAaKXKe 3apsaM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUM U COJIEH;

. COCTaBJIATh Ha3BaHMs OKCHUIOB, OCHOBaHWI, KUCIOT U COJICH; CpaBHHMBaThb BAaJEHTHOCTb M CTEHCHb
OKHCIICHMUS,;




OKCHJIbl, OCHOBAHMS, KMCJIOTBI U COJIU IO COCTaBY;
. WCII0JIb30BaTh TAOIUILy PACTBOPUMOCTH JIsl OTIPECTICHHUS PACTBOPUMOCTH BEIIECTB;

® YCTaHAaBJIMBATb TI'CHCTUYCCKYIO CBA3b MCXKAY OKCHIAOM W THUAPOKCHUIAOM U HaO60pOT; MMPUYINHHO
CJICACTBCHHBIC CBA3M MCXKIY CTPOCHHCM AaTroma, XUMHYECKOM CBS3BIO W THUIIOM KpPICT&JIJIPI‘IGCKOfI PCHICTKA
XUMHNYCCKHUX COGHHHGHHﬁ;

® XapaKTCpUu3oBaTb aTOMHBLIC, MOJICKYJISAPHBIC, MOHHBIC MCTANIMYCCKHUC KPUCTAJUIMYCCKUC PCIICTKU; CPCOY]|
pacTtBopa ¢ NoMoILbIo Kbl pH;

. IPUBOJIUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTAIIIMYECKON PELIETKH;

. MIPOBOJUTH HAOIIO/IEHUS 32 CBOMCTBAMH BEILIECTB U SIBJICHUSAMHU, IPOUCXOASIIMMU C BEIIECTBAMU;

. coOIroAaTh MpaBuiia TEXHUKHU 0€3011aCHOCTH IIPU IPOBEACHUH HAOIIOIEHUH U OIBITOB;

. UCCIIEI0BATh CPEly PACTBOPA C IOMOIIbIO HHAUKATOPOB; SKCIEPUMEHTAIBHO PA3JIN4aTh KUCIOTHI U ILEI0YH,

MOJIB3YACh MHAUKATOpaMHU,
° HCIIOJIB30BAaTh IMpU PCHICHUHM PACUYCTHBIX 3a/1a4 IMOHATHA «MacCcoBad O0JIA 3JIEMEHTA B BCIICCTBEC», «KMACCOBas
J0JI paCTBOPEHHOI'O BEIECCTBA», «o0BeMHas J0JI ra3006pa3H0r0 BEIICCTBA»,

. MIPOBOJIUTH PAcueThl C UCIOJIB30BAHMEM MOHATHUI «MaccoBas 101l AJIEMEHTA B BEIIECTBE», «MaccoBas A0S
PacTBOPEHHOTO BEIIECTBa», «00ObEMHasl 10JI ra3000pa3HOT0 BEIIECTBA»

Tema 4. I3menenus
MIPOUCXOSIINE C
BEIECTBAMU

12

Yyamuiicsi JOJKEH YMETh:

. KJIacCU(PHUITUPOBATh XUMUUYECKHUE PEAKIIUU TI0 YHUCITY M COCTABY MCXOIHBIX BEIIECTB M MPOJYKTOB PEAKIUH;
TermoBoMy b (PEeKTy; HampaBJICHUIO TPOTEKAHUS PEAKIINN;, YIaCTHIO KaTaau3aTopa;

. WCIIOJIb30BaTh TAOJIMIYy PACTBOPUMOCTH ISl OIPENETICHUsS BO3MOXKHOCTH TMPOTEKAHUs peakiuii oOMEeHa,
ANEKTPOXUMUYECKHN Pl HANPsHKCHUH (AKTMBHOCTH) METAJUIOB IS OMPEICICHUS BO3MOXKHOCTH TMPOTEKAHMS
peakIuii MeX Ay METaJNIaMHA U BOJHBIMHU PacTBOPaMU KHCIIOT M COJIEH;

. HAOJIFOIaTh W OMHUCHIBATh MPHU3HAKK M YCJIOBUS TEUCHUS XUMHUUYECKHX PEaKIMi, JejaTh BBIBOJBI Ha
OCHOBAHUU aHAJIM3a HAOIIOACHHH 32 DKCIIEPUMEHTOM;

. IPOBOAMTH pacueThl MO XMMHUYECKUM YypaBHEHUSM Ha HaxOXICHHE KOJIMYECTBA, MAacChl WM 0ObeMa
MPOJYKTa PEaKIUU MO KOJIUYECTBY, Macce MM 00beMY UCXOJHOTO BEIECTBA; C UCHIOIB30BAHUEM TIOHSITUS «I0JIs,
KOTJ[a MCXOJHOE BEIECTBO JAaHO B BHJE PACTBOpa C 3aJlaHHOM MAacCOBOM JOJICH pacTBOPEHHOTO BEIIECTBA WIIU
COJICP’KUT OTIPEACTICHHYIO JIOJIIO MIPUMECEH.

Tewma 5. IIpakTukym
1 «u3MeHeHHs
MIPOUCXOISAIINE C
BEIIECTBAMI

VYyamuiics nomkeH ymers: [ oOpamarecst ¢ 1abopaTopHbIM 000pYAOBaHUEM M HarpeBaTeIbHBIMH NMPUOOpaMH B
COOTBETCTBUH C IPABUIAMHU TEXHUKH O€3011aCHOCTH;

0 BBINOJHATH MpOCTEHIINE MPUEMBI pabOTHI ¢ Ja00paTOPHEIM 00OPYIOBaHUEM: JTAOOPATOPHBIM IITATUBOM;




CIIUPTOBKOM;

. Ha0JI0/1aTh 32 CBOMCTBAMH BEIIECTB U SABJICHUSIMH, IPOUCXOAAIINMH C BemecTBaMu; 0 onuckiBaTh
XMUMHMUYECKUN SKCIEPUMEHT € IOMOIIbIO €CTECTBEHHOT'O (PYCCKOI'O MM POJIHOTO) sA3bIKA U SI3bIKA XUMUU;

® ACJIaTh BBIBOABI 11O PE3yJIbTaTaM MMPOBCACHHOTO S3KCIICPUMCHTA,
. TOTOBUTH PACTBOPBI C OIIPENEIEHHON MAaCCOBOM JI0JIEH PACTBOPEHHOIO BEILIECTBA;
. IPUTOTOBUTH PACTBOP U PaCCUUTATh MACCOBYIO JIOJIIO PACTBOPEHHOTO B HEM BELIECTBA.

Tema 6.
PacTBOpeHue.
PacTtBOpBI.
CaoiicTBa
pacTBOpPOB

QJICKTPOJIUTOB.

18

VYyamuics J0JDKEH yMETh:

® HCIIOJIB30BAaTh HpI/I XapaKTepI/ICTI/IKe npeBpameHm?I BCHICCTB IIOHATHUSA: ((p&CTBOp», <<3J'I€KTpOJ'II/ITI/I‘~I€CKa${
JUCCOITHAITUSY, «ITIEKTPOJIUTHD», «HEAIEKTPOIUTHDY, «CTENEHD JUCCOLUAIINIY, «CUITBHBIE AIEKTPOIUTHDY, «CIadbie
JMIEKTPOJIUTEI),  «KATUOHB», «AHUOHBD», «KUCIOTBDY, «OCHOBAHMS», «COJIU», «HOHHBIE PEAKIIUUY,
«HECOJIC00pa3yIoIINe OKCHJB), «COJICOOPA3YIONIUE OKCHUIBD», «OCHOBHBIE OKCHIBD», «KHCIOTHBIE OKCHIBDY,
«CpeTHUE COJINY», «KUCIBIE COJIN», «OCHOBHBIE COJIN», «TCHETHUYECKUN PSI», «OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC
peaKIum», «OKUCITUTEIbY, «BOCCTAHOBUTEIDY, «OKUCICHUEY», KBOCCTAHOBIICHHUEY;

° OITUCBhIBATH paCTBOpeHI/Ie KakK q)HSI/IKO-XHMI/ILIeCKI/Iﬁ npouecc;

° I/IJ'IJ'IIOCTpI/IpOBaTB HpI/IMepaMI/I OCHOBHBIC TTIOJIOKCHUSL TGOpI/II/I SHCKTpOJ'II/ITI/I'—IeCKOI\/’I JHUCCOIMAIIH;
TEHETUYECKYIO B3aUMOCBSI3b MEXKIY BEIIECTBAMH (ITPOCTOE BEIIECTBO — OKCH — THAPOKCHI — COJIb);

. XapaKTepU30BaTh OOIME XUMUUYECKHE CBOMCTBA KUCIOTHBIX W OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHUU H
COJIE C TMO3UIUN TEOPUU HIEKTPOJUTHYECKOM ITUCCOLUMAIMU; CYIIHOCTh JJIEKTPOJUTHYECKOW TUCCOLUALNN
BEIIECTB C KOBAJIEHTHOW MOJIIPHOM M MIOHHOW XMUMHUYECKOU CBSI3bIO; CYITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIuii;

. NPUBOAWTH TPUMEPBI PEAKIUH, TOATBEPKIAIOMIUX XHUMHUYCCKHE CBOMCTBA KHCIOTHBIX M OCHOBHBIX
OKCHUJIOB, KHCJIOT, OCHOBAaHMHA M COJICH; CYIIECTBOBAaHHUE B3aMMOCBS3M MEXKJIY OCHOBHBIMU KJIaCCaMH
HEOPraHWYECKUX BEIIECTB;

. KJIaCCU(DUIIMPOBATh XMMUYECKUE PEAKIIUN 110 «U3MEHEHHIO CTETICHEH OKHCIICHHSI SJIEMEHTOB, 00pa3yIOMnX
pearupyromuie BeecTBay;

. COCTaBIISATh YPaBHEHUS AJIEKTPOJUTUUYECKONU TUCCOIUAIMHM KUCIOT, OCHOBAHHMM U COJIEH; MOJIEKYJSIpPHBIC,
MOJIHBIE U COKpAIllEHHbIE MOHHBIC ypaBHEHUS PEAKIMil C y4acTHeM 3JIEKTPOJIHMTOB; YPAaBHEHHUS OKUCIUTEIHHO -
BOCCTAaHOBUTENIBHBIX PEAKIIMA, UCTIONB3YSd METOJI JEKTPOHHOTO OanaHca; ypaBHEHHs PEaKiuil, COOTBETCTBYIOIINX
MOCIIEZI0BATEILHOCTH («IETOYKEe») MPEeBpAIIEHUI HEOPraHNYECKHUX BEIIECTB Pa3IHMUHBIX KJIACcCOB;

. ONpeNeNsATh OKHUCIHUTENIb M BOCCTAHOBUTEIb, OKHCIEHHE UM BOCCTAHOBJIEHUE B OKHUCIUTEIBHO -
BOCCTAHOBUTEJIBHBIX PEAKIUAX;

° YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U: KJIACC BCIICCTBA — XUMHUUYCCKUC CBOICTBA BellleCTBa




. HaOII0/IaTh M OMMCHIBATh PEAKIIUU MEXKTY JIEKTPOIUTAMU C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HITH
POJHOTO) SI3bIKA U SI3bIKA XUMUU,

® MMPOBOAUTD OIIBITHI, IOATBCPIKAAOINEC XUMUYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHn4CCKUX BCIICCTB.

Tema 7. Ilpaktuxkym 2
«CBOKMCTBa PaCTBOPOB

Yyamuiics J0JDKEH yMETh:

- oOpamaThes ¢ JIabopaTOpHBIM 000PYIOBAHUEM W HArpeBaTeIbHBIMU MPUOOpPAMU B COOTBETCTBUU C IPABUIIAMHU

SJIEKTPOJIUTOB TEXHUKH 0€30TIaCHOCTH;
. BBITIOJTHSATH MTPOCTEHINNE MPUEMBI 0OpalieHus ¢ TJabOpaTOPHBEIM 000PYIOBaHUEM: JIAOOPATOPHBIM IITATHBOM,
1 CIIUPTOBKOM;

. HaOII0aTh 32 CBOMCTBAMU BEIIECTB U SIBICHUSMH, TPOUCXOISIINMH C BEIIECTBAMU;

. OTIMCBHIBATh XUMHUECKHUI SKCIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) S3bIKA U SI3bIKA

XUMUH;

. JIeNIaTh BBIBOJIBI IO PE3YIbTATAM MIPOBEACHHOTO 3KCIIEPUMEHTA.

Hrtoro 68 u.

Brenenue. Obmas 11 VYyammiicss JOKEH yMETh:
XapaKTCpUCTHKA . WCIIOIb30BaTh MPHU XapaKTEPUCTUKE MPEBPAIEHUN BEIIECTB MOHATHSA: «XUMHYECKAs PEaAKIUsI», «PEaKIuu
XUMHYECKUX COCTMHCHUS», «PEAKIIUU PA3IOKEHUS», «PEAKIIUH OOMEHA», «PEaKIIMU 3aMEIICHUS», «PEaKIIUU HEUTpaTH3alumny,
SJIEMCHTOB U «OK30TEPMHUYECKUE PEAKIINIY», «IHIOTEPMUUCCKUE PEAKIIUN», «OOpPAaTHMBIC PEaKITUN», «HEOOpaTUMbIEC PEaKIIUN,
XAMHAYCCKAX «OKHCIIUTEIIBHO-BOCCTAHOBUTEILHBIE  PEAKLUMNW», «TOMOTE€HHBIE  pEaKkUun», «TETEPOr€HHBIE  PEaKIUN»,
peakuuii. «KATAJIMTUYECKHE PpEaKLUUN», «HEKATAIUTUYECKHUE PEeaKIuu», «TeraoBod 3((EeKT XUMUYECKOM peakuum»,
[Tepuoanueckuii «CKOPOCTb XUMHYECKOHN PEAKIIUN», «KaTaau3aTopy;
34KOH " . XapaKTePHU30BaTh XUMUYECKHE DIEMEHTHI 1—3-T0 MEPUOIOB [0 UX MOJIOKEHUIO B [lepruoanueckoil cucreme
Hepuommyeckas XUMHUYECKUX 3eMeHTOoB [l. . MenaeneeBa: XMuMUUYECKU 3HAK, MMOPSAIKOBBIN HOMEp, ITEPUO, TPYIIA, TOATPYIINa,
cucrema OTHOCHTEJIbHAs aTOMHAs Macca, CTPOSHUE aToMa (3apsi Aapa, YMCI0 MIPOTOHOB U HEHTPOHOB B spe, 001Iee YUCIIO
XMMHYCCKHUX AJIEKTPOHOB, paclpeieieHne 3JEKTPOHOB 0 IEKTPOHHBIM CIIOSIM, IIPOCTOE BEIIECTBO, opMysa, Ha3BaHUE U THII
anemeHTtoB /1. W. BBICIIIETO OKCHIA U THJIPOKCU/IA, JIETYYEeTr0 BOJIOPOJAHOTO COSTUHEHHS (I HEMETAIIOB));
Menneneesa

° XapaKTCPHU30BaATh O6H_II/I€ XHMHYECKHE CBOMCTBA aM(I)OTepHLIX OKCHUAOB W THAPOKCHUAOB; IIPHUBOIUTH
IIPHUMCPLI peaKHHﬁ, MMOATBCPIKAAOIINX XUMHUYCCKHEC CBOMCTBA aM(bOTepHLIX OKCHIOB U THAPOKCHUIOB,

° AaBaTb XapaKTCPUCTUKY XHUMHNYCCKUX peaKI_II/IP’I Mo 4YMUCIy MU COCTaBy HCXOJHBIX BCHICCTB U IMPOAYKTOB
pCaKknun; TCIJIIOBOMY BCI)(beKTy; HAIIPpaBJICHHUIO IIPOTCKAHUA pPCaKHUHU; HU3MCHCHUIO CTEIIEHEH OKHUCICHUS
QJICMCHTOB; arpC€raTHOMy COCTOSHHUIO HMCXOAHBIX BCHICCTB; YYACTHIO KaTaJIMU34TOpPA, OOBSCHATh U IMPUBOANUTDH
IMPUMCEPHBI BJIUAHUA HECKOTOPBIX (I)aKTOpOB (npnpona pearupyromux BCUICCTB, KOHUCHTPALIUA BCIICCTB, NABJICHUC,
TEMIICpATypa, KaTaJInU3aTOpP, NOBEPXHOCTL COIIPHUKOCHOBCHUA PCArMPYIOIINUX BCH_ICCTB) Ha CKOPOCTb XUMHUUYCCKUX




peaKuuii;

. HaOM0IaTh M OMKCHIBATh YPAaBHEHMS peakUUi MEXIy BEIIeCTBAMU C MOMOIIbIO €CTECTBEHHOTO (PyCcCKOTO
WJIM POJIHOTO) SI3bIKA U SI3bIKA XUMHUH,

. MIPOBOJIUTH OMBITHI, MOATBEPKAAIONINE XUMUYECKUE CBOWCTBA aM(OTEPHBIX OKCHIOB U TUAPOKCUIOB;

. 3aBUCHUMOCTb CKOPOCTH XHUMHYECKOH peakiuu OT pa3inydHbIX (aKTOPOB (MPUPOAA Pearupyroninx BEllecTs,

KOHIICHTpPAIMs BEIISCTB, JAaBJICHUE, TeMIIepaTypa, KaTajlu3aTop, MOBEPXHOCTh CONMPHKOCHOBEHHS pearupyromnux
BEIIECTB).




Tema 1. Mertauist
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VYyamuiics 10JDKEH yMEeTh:

* HCIIOJIB30BaTh HpI/I XapaKTepI/ICTI/IKe MCTAJIJIOB U UX COGI[I/IHCHI/Iﬁ IIOHATHUA. «MCTAJLIIbD), ((pSII[ AKTUBHOCTHU
MCTAJLJIOB», «IICJIOYHBIC MCTaJUIbD», «IICIOYHO3CMCIBbHBLIC MCTAJIJIbD», HCIIOJIB30BaTh HX HpI/I XapaKTepI/ICTI/IKe
METaJLIOB;

. JaBaTh XapaKTEPUCTHKY XUMHUYECKHUX 3JIEMEHTOB-METAUIOB (IIETOYHBIX METAIOB, MarHus, Kajblusd,
ATIOMUHMS, JKeJie3a) 1Mo ux nosioxeHuto B [lepuonnueckoit cucreme xumudeckux sneMenToB . . Menneneena
(XMMHYECKUH 3HAK, MOPSIKOBBIA HOMED, NIEPHO/I, TPYIINA, MOArPYyIa, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOEHHUE
aToMma (3apsij sapa, YUCIIO IPOTOHOB U HEUTPOHOB B sI/IpE, OOIIEE YUCIIO IEKTPOHOB, PACIPEICIICHNE dIEKTPOHOB
MO0 AJEKTPOHHBIM CJIOSIM), TMPOCTOE BEHIECTBO, (OpMyJia, Ha3BaHME M THUM BBICHIETO OKCHIA W THAPOKCH]IA);
Ha3bIBaTh COCIMHEHUSI METAJIJIOB M COCTABJIATh MX ()OPMYIIBI 110 HA3BAHUIO;

. XapaKTepU30BaTh CTpPOEHUE, O0Ire (PU3NYECKUEe U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAILIOB;
OOBSICHATh 3aBUCHMOCTb CBOWCTB (MJIM TIPEICKA3bIBaTh CBOMCTBA) XUMHYECKHX DJIEMEHTOB-METAIOB (paauyc,
METAJUTMYECKHUE CBOMCTBA DJIEMEHTOB, OKHCIHMTEILHO-BOCCTAHOBUTEIBHBIE CBOMCTBA DJIEMEHTOB) U 00pa3yeMbIX
WMH COCIUHEHUU (KHCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX OKCHIOB M THIPOKCHIOB, OKHCIUTEIBHO -
BOCCTAaHOBUTEJIbHBIE CBOMCTBA) OT MoyIokeHus B [lepnoanueckoii cuctreme XxuMudeckux aneMenToB []. U.
MenneneeBa;

. OTHCHIBATh O0IINE XUMUYECKUE CBOWCTBA METAJJIOB C MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO)
A3blKa U SI3bIKA XUMHUH; COCTAaBJSATh MOJIEKYJISIPHBIE YpPaBHEHHUS pEakIMil, XapaKTepU3YIOIIUX XHUMHUYECKUE
CBOMCTBa METAJUIOB U UX COCAUHEHUH, a TaK)Ke AIEKTPOHHbIE YPAaBHEHUS MTPOLIECCOB OKUCIEHUS, BOCCTAHOBIICHUS;
YpaBHEHUS AJEKTPOJMTUYECKON AMCCOIMAINU; MOJEKYJISIPHbIE, MOJHbIE U COKpPAlICHHbIE HMOHHBIE YPaBHEHMS
peakiuii ¢ yaacTueM AJIEKTPOJIUTOB;

. yCTaHABIUBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3M MEXKIY CTPOCHHUEM aTOMa, XMMHMUYECKOH CBS3bIO, TUIIOM
KPUCTAJUTMUECKON PEelIEeTKH METAJIOB M UX COCIMHEHHH, UX 0OUUMH (GU3NYECKUMHU U XUMUYECKUMH CBOCTBAMHY;
OTHCHIBaTh XUMUYECKHE CBOMCTBA IIEJIOYHBIX U IIETIOYHO3EMEIbHBIX METAJIOB, a TAaKXKE aFOMUHUS U Keje3a, U
UX COCIMHEHUH C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKA U SI3bIKA XUMUMU;

° BBIIIOJIHATD, Ha6J'IIOI[aTB W OIIMCBHIBATh XWMHWYECKUM OKCIICPpUMCHT II0 PpacCIIO3HABAaHHIO BayKHEHIITNX
KaTHOHOB MCTAJIJIOB, THAPOKCHA-UOHOB,; OKCIICPUMCHTAJIIbHO MUCCJICA0BATb CBOMCTBA METAJIJIOB U UX COC,Z[I/IHGHI/II‘/‘I,

O peiiaTtb 3KCIICPUMCHTAJIBHBIC 3a/la4u 1[I0 TCMC ((MeTaJ'IJ'IBI»; ONHUCHIBATh XUMHUYECKUIH OKCIICPUMCHT C ITOMOIIbIO
C€CTCCTBCHHOI'O (pYCCKOFO nJIn pOI[HOFO) A3bIKA U SA3bIKa XUMUH,; IPOBOJAUTH PACUCTHI IO XUMHUYCCKUM (I)OpMYJ'IaM u
YpPaBHCHHUAM peaKHHﬁ, MPOTCKAOIMIUX C YIACTUCM MCTAJIJIOB U UX COCOUHCHUH.




Tema 2. IIpakTukym
1 «CBoiicTBa
METAJIJIOB U UX
COCIUHCHMID

VYyamuiics 10JDKEH yMEeTh:

. oOpamarecs ¢ JlabopaTopHBIM OOOpYIOBaHMEM U HArpeBaTeNbHBIMH MPHOOpPaMU B COOTBETCTBUU C
MpaBUJIAMH TEXHUKH 0€30TaCHOCTH;

. HaAOJI0/IaTh 3a CBOWCTBAMHM METAJIOB W MX COCAMHCHHMNW W SBJICHUSAMH, MPOUCXOIAIIMMH C HUMH, [
OTHCBIBATH XUMHUYECKUI IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SA3bIKA U SI3bIKA XUMHU;

° ACJIaTb BIBOABI 110 PE3yJIbTaTaM IMPOBCACHHOTO S3KCIICPUMCHTA.

Tema 3. Hemeramnsl

24

VYyamuiics J0JDKEH yMETh:

. WCTIONH30BaTh MPH XapaKTEPUCTHKE METAUIOB M MX COCAMHEHUH TOHSATHS: «HEMETAJIIbD», «TaJOTEHBI,
«aJUTOTPOITHBIC BUJOM3MEHEHHS, «KECTKOCTh BOJIBI», «BPEMEHHAS KECTKOCTH BOJBD), «ITOCTOSTHHAS JKECTKOCTh
BOJIBID», «00I11as )KECTKOCTb BOJBDY;

. JaBaTh XapaKTEPUCTUKY XMMHUYECKHUX 3JIEMEHTOB-HEMETAJJIOB (BOJOpOJA, TaJOT€HOB, KUCIOPOAA, CEpBl,
azota, ¢ocdopa, yriepoaa, KpeMHHS) MO UX MOJOXKEHUIO B [leproaudeckoil cucteMe XUMUYECKUX dJIeMeHTOB [1.
N. MenpeneeBa (XUMHUYECKUI 3HAK, TOPSIKOBBIM HOMED, MEPHUOJ, TPYIA, MOATPYIIa, OTHOCUTEIbHAs aTOMHAs
Macca, CTpoeHHe aroma (3aps] sapa, YUCIO NPOTOHOB W HEHUTPOHOB B sape, oOlIee YHCIO 3JIEKTPOHOB,
pacnpesiesieHue 3JIeKTPOHOB IO AJIEKTPOHHBIM CJIOSIM), IIPOCTOE BEIIECTBO, (popMylia, Ha3BaHUE U THUIl BBICIIETO
OKCHJA M TUAPOKCUIa, GopMyia M XapakTep JIETy4yero BOJOpPOJHOro coenuHeHus); [ Has3piBaTh coeauHEHUS
HEMETAIJIOB M COCTABJIATH UX (DOPMYIIBI IO HA3BAHUIO;

. XapaKTepH30BaTh CTPOCHUE, 00IIMe (U3NUECKUE U XMMHUYECKHE CBOIMCTBA MPOCTHIX BEIIECTB-HEMETAIOB;
OOBSCHATH 3aBUCUMOCTh CBOMCTB (MJIM TIPEACKA3bIBATh CBOMCTBA) XUMHYECKUX DJIEMEHTOB-HEMETALIOB (paanyc,
HEMETANTNYECKHE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA 3JIEMEHTOB) U 00pa3yeMbIX
UMHU COEIUHEHHH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJIOB M THAPOKCHAOB, JIETYYUX BOJOPOIHBIX
COEIMHEHUHN, OKHCIUTEIIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBAa) OT mojoxeHus B Ilepuoauueckoit cucrteme
xuMudeckux saemenToB . Y. Meneneena;

. ONHCHIBAaTh OOIIME XUMHUYECKHE CBONCTBA HEMETAIJIOB C IIOMOIIBIO €CTECTBEHHOIO (PycCKOTO WM
POJIHOTO) SA3BIKA U S3bIKA XUMHH,

. COCTaBIISATh MOJICKYJISIPHBIC YPAaBHEHUS PEAKIIHM, XapaKTepU3YIOLUUX XUMUYECKHUE CBOWCTBA HEMETANIOB U
UX COCQUHEHMH, a TakKe OJJCKTPOHHBbIE YpPAaBHEHUS TMPOIECCOB OKUCICHHUS-BOCCTAHOBIICHUS;, YPaBHEHUS
ANEKTPOJIUTUYECKON TMCCOLMALMU; MOJICKYISIpPHBIC, IMOJIHbIE U COKpAallleHHblE HOHHBIC YPAaBHEHHUS PEaKIUil C
Y4aCTHEM DJIEKTPOIUTOB;




. YCTaHABJIMBATH ITPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKJY CTPOCHUEM aTOMa, XUMHYECKOW CBSA3BIO, THUIIOM
KPUCTATMYECKON PEIIETKH HEMETAIJIOB U UX COSIMHEHUH, NX OOIMMH (PU3MIECKUMH U XUMHUYECKUMU

CBOMCTBaMU;

. ONMCBHIBATh XMMHMYECKHE CBOMCTBAa BOJOPOAA, TaJOTEHOB, KUCIOPOJa, Cephl, a3oTa, (ocdopa, rpadura,
ayiMasa, KpeMHUS  UX COCTMHEHUI C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) S3bIKA U SI3bIKA XUMHUU;

® OIMCBHIBATH CIOCOOBI YCTpaHCHUA KCCTKOCTU BOJbl W BBIIIOJHATH COOTBGTCTBYIOHII/Iﬁ M XHUMHYECKHI
OKCIICPUMCHT, BBbIIIOJHATD, Ha6JIIOI{aTB A OIMCHIBATh XUMHWYCCKHUU OKCIICPUMCHT 110 PACIIO3HABAHUIO HOHOB
BOJIOPOJIa 1 aMMOHWUSI, Cynbdar-, kKapOoHat-, cuimkaTt-, hocdar-, xmopua-, OpoMua-, HOAUA-UOHOB;

. OKCIIEPUMEHTAIBHO HCCIIeIOBATh CBOWMCTBA METAUIOB W HMX COCAMHEHHWH, pellaTh SKCIEPUMEHTAJIbHBIE
3agaun o Teme «Hemeramiby;

. OTIMCBHIBATh XUMUUYECKUM IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA M SI3bIKA
XMMHH; TPOBOJUTH PACUEThl M0 XUMHUYECKMM (OpMylaM M ypaBHEHHUSM pEaKLMH, MPOTEKAIOIINX C y4acTHEM
HEMETAJJIOB U UX COETMHEHMIA.

Tewma 4. [IpakTukym
2 «CpoiicTBa
COCAUHCHHI
HEMETAaJJIOB)

VYyammiics J0JDKEH yMETh:

. oOpamatecss ¢ J1aOpaTOpHBIM OOOPYAOBAaHMEM | HArpeBaTEIbHBIMH MPUOOPAaMH B COOTBETCTBHUH C
MpaBUJIaMU TEXHUKH O€3011aCHOCTH;

. HaOJ01aTh 32 CBOMCTBAMHM HEMETAJNIOB M UX COCIUHEHUN U SBICHUSMHU, TPOUCXOISAIIUMU C HUMH;

. OTHMCHIBATh XUMUYECKHI 3KCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIU POJHOTO) fA3bIKAa U SI3bIKa

XUMHUHU; J€J1aTh BBIBOJBI I10 PE3YyJbTaTaM IIPOBECACHHOI'0 S3KCIICPUMEHTA.

Tema 5. Kparkue
cBeleHus 00
OpPraHHYECKUX
COEMHEHMAX

Yyamuiicsi OJKEH YMETh:

. XapakTepru30oBaTh 0COOCHHOCTH COCTaBa M CBOWCTB OPTaHUMYECKUX COCTMHECHUN.

. Paznnuath npeacTaBUTENCH pa3IMYHbBIX KJIACCOB COCMHEHU.

. HaspiBath 1 3ammuceiBath GOpMyIibl (MOJICKYJISIPHBIC M CTPYKTYPHBIC) BAXKHEHIIINX TIPEICTABUTEIICH KIacCOB
YIJICBOIOPOIOB, CIIUPTOB, KUCIIOT, aMUHOB.

. XapakTepru30BaTh JKUPbI, OCITKH, YTICBOIBI U UX OMOJOTHYECKYIO (DYHIIKHH.

. [Ipennarate SKCIEPUMEHT 110 PaclO3HABAHUIO COCAMHECHHUH.

. Habimo1aTh 32 X0JJ0M XMMHYECKOI'0 SKCIICPUMEHTA, OIMCBHIBATh €0 U JIeJaTh BHIBOBI HA OCHOBE
HAOJIFOICHUH.

. DuKCHUPOBATH PE3YIHTATHI IKCTIEPUMEHTA C IIOMOIIBIO PYCCKOTO (POJHOTO0) SI3bIKA, a TAKXKE C TIOMOIIBIO

XUMUYECKUX GOpPMYI U ypaBHEHHI

Tema 6. O000IIIEHHE
3HAHUN 110 XUMUH 34

Yyamuiics JOJKEH YMETh:

HpeI[CTaBJ'IHTL I/IH(I)OpMaI_II/IIO nmo TEMC ((HCpI/IOILI/I‘-ICCKI/Iﬁ 3aKOH H HepI/IOIII/I‘-ICCKaH cucrema




KypC OCHOBHOM
mKkoJiel. IToaroToBKA|
k OI'D

JI. YI. MenzeneeBa B CBETE TEOPHH CTPOSHUS aTOMay» B BHUJE TAOIUIl, CXEM, OMOPHOTO KOHCIIEKTA, B TOM YHUCIIE C
npuMenenuem cpeacts UKT.

. [IpencraBnsaTs nHGOPMAIHIO 10 TeMe «BHUIbI XUMUYECKHUX CBSI3€H U THITBI KPUCTAIUIMYECKHUX PEIIETOK.
B3anMocCBs3b CTpPOEHUS U CBOMCTB BEIIECTB)» B BUAE TaOJIHII, CXEM, OOPHOTO KOHCIIEKTA, B TOM YHUCIIE C
npumenenueM cpeacts UKT.

. [IpencraBnsaTs naopMaImio mo Teme «Kimaccupukarust XMMHYECKIX PEaKIi M0 pa3IMIHbIM IPU3HAKAM.
CKOpOCTh XMMHUYECKUX peakLuii» B BUAE TaOIUL, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHUEM
cpeacts UKT

. XapaxTepusoBarh 00111e, 0COOEHHBIE U UH/IMBU IyaJbHbIE CBOMCTBA KUCJIOT, OCHOBaHH, COJIel B CBETE
TEOPUH AIEKTPOJIUTHUECKON AUCCOIHAIIIH.

. XapakTepu3oBaTh OKUCIUTEIBHO - BOCCTAHOBUTENBHBIE PEAKIIUU, OKUCIUTENb U BOCCTAaHOBUTEND. OTINYaTh
9TOT TUN peakUuil OT peakuii oOMeHa. 3aniCchbIBaTh YPABHEHUSI OKHCIUTEIBHO -BOCCTAHOBUTENIBHBIX PEAKIUI C
TTOMOTITBIO AIIEKTPOHHOTO Oaanca

. KnaccudumupoBaTs HEOpraHM4YECKHE BEIIECTBA MO COCTaBY U CBOMCTBAM.
. Boinmonnsate Tectsl B popmate OI'D 3a Kypc OCHOBHOM IIKOJIBL.
HToro 68 u
COI''TACOBAHO COI''TACOBAHO
[IpoTokoa 3acegaHuss METOAMYECKOTO 3amectuTtenb gupekropa no YBP
00beIMHEHUS YIUTENICH MaTEeMAaTUKU U E.B.CrosGOyHn
napopmatukn MAOY COIIL Ne 94 TOJIITHCh ®.N.0.
ot 30 aBrycra 2021 roma Ne 1 30 aBrycra 2021 ronxa
Myxa A.A.
nonuck pykopoaurens MO O.1.0.
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