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IIporpamma kypca xummuu A 8-9 kinaccos
001eo0pa3oBaTe/IbHBIX YUpPeKICHUI

PE3YJIBTATBI OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOT PAMMBI
OCHOBHOI'O OBIIETI'O OBPA30OBAHMUA ITO XUMHUHN

[Tpu u3y4eHHH XUMHUH B OCHOBHOM IIKOJIe 00€CIIeYnBaeTCs JOCTHIKCHUE TNIHOCTHBIX, M-
TarpeIMEeTHBIX U MPEIMETHBIX Pe3yJbTaToB.
JIM4HOCTHBIE:
1. B ieHHOCTHO-OpHEHTAITMOHHOMN cepe:
v BOCIMTaHME YYBCTBA FOPIOCTH 33 POCCHHCKYIO XMMHYECKYIO HAyKy, TyMaHH3Ma,
MTO3UTUBHOTO
OTHOUICHUS K TPYLY, LIEJI€YCTPEMIICHHOCTH;
v (opMUpOBAHUE IIEHHOCTH 30POBOI0 U 0E30MaCHOr0 00pasa KU3HHU; YCBOCHHUE TIPABHII
WH/IH-
BU/IyaJIbHOTO U KOJUIEKTUBHOTO 0€30IaCHOT0 MOBEJCHHS B UpEe3BbIYaiHbBIX CUTYAIUSIX, YTPO-
YKAIOIIUX JKU3HU U 3710POBbIO JIIOAEH;
v (OpMUPOBAHHUE IKOJOTUUECKOTO MBIILIEHHS: YMEHHUsI OLEHUBATH CBOKO JAEATENBLHOCTD U O~
CTYIIKH JAPYTUX JIFOJIEH C TOYKU 3PEHUSI COXPAHECHUS OKPYKAIOIICH CpeIbl - TapaHTa KUZHU U
Onaromnoy4us Jirofaei Ha 3emie.
2. B TpynoBoii cdepe:

BOCITUTaHHE TOTOBHOCTU K OCO3HAHHOMY BBIOODY JAalibHElIIel 00pazoBaTeabHON
TPAEKTOPHH.
3. B no3naBarenbHON (KOTHUTUBHOW, HHTEIUICKTYaIbHOM) cepe:
V' (hopMHUpOBaHUE YMEHHUS YIIPABJIATH CBOEH MO3HABATEILHOM AEATENLHOCTRIO;
v’ pasBuUTHE COOCTBEHHOIO IIEJIOCTHOIO MUPOBO33PEHUSI, MOTPEOHOCTH ¥ TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YKCJIC U B PAMKaX CAMOCTOSITEIIbHOM IeATEIbHOCTH BHE IIKOJIBI,
v (OpMUPOBAHUE OCHOB AKOJIOIMYECKON KYJIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO YKOJIOTUYECKOTO MBIIIJICHUS, Pa3BUTHE OMBITA SKOJIOTMUYECKA OPUEHTUPOBAHHOMN
pedIIeKCUBHO-OLIEHOYHOM U TPAKTUYECKOM NEATEIIbHOCTH B )KU3HEHHBIX CUTYaAIUsX.
MeTtanpeaMeTHblie:
v HMCHOJb30BaHHE YMEHHMH M HABBIKOB PA3IMYHBIX BUIOB [I03HABATEILHOM JIEATENBHOCTH,
MIPUMEHEHNE OCHOBHBIX METOJOB MO3HAHUS (CHCTEMHO-UH()OPMAIIMOHHBIN aHAIU3,
MOJICIIMPOBAHKE) AJIS1 U3yUEHUS PA3IUYHBIX CTOPOH OKpYXKaIoUIei 1eHCTBUTEILHOCTH;
v HUCIOJIb30BaHKME OCHOBHBIX MHTEIUIEKTYAJIBHBIX ONEpaLdii: (POPMYIMPOBAHUE TUIIOTES,
aHaJIu3 U CUHTE3, CpaBHEHUE, 0000IIeHHEe, CUCTEeMATU3allUs, BBISIBIICHUE IPUIHMHHO-
CJIEJICTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;
v\ yMeHHE reHepPUPOBATh UJIEH U ONPENEIIATH CPEACTBA, HEOOXOMUMBIE JUIS X PEalu3allum;
v\ yMEHHE ONpPEAEIIATH LEIH U 3a/1auk JAeATENbHOCTH, BRIOMPATh CPEICTBA PeaU3allii LEIH U
MPUMEHSTh UX Ha MIPAKTHKE;
v\ UCIIOJIb30BaHME PA3IMYHBIX HCTOYHUKOB IS [IOJIyYEHUS XUMHUYECKON HH(OpMAIIHH.
IIpeameTHbIe:
1. B mo3naBarensHOM chepe:
v’ 3HaHMeE OnpeJeeHUi H3YUECHHBIX TOHSATUH: YMEHUE ONKMCHIBATH JIEMOHCTPALIMOHHBIE U
CaMOCTOSTEJIbHO IIPOBE/ICHHBIE XUMHUUECKUE HKCIIEPUMEHTBI, UCTIONB3YS JIJISl TOTO POAHOU S3BIK
U SI3bIK XUMHH;
v\ yMeHHe pa3aMyarh U3yueHHBIE KJACChl HEOPIraHMYECKUX COEIUHEHHH, IPOCTHIE U CIIOMKHBIE
BELIECTBAa, XUMHUUECKHE PEaKIUH, ONUCHIBATh UX;
V' yMeHHe KIacCH(UIUPOBATh U3yYEHHBIE OOBEKTHI M ABICHUS,
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v' CIOCOOHOCTH JI€IaTh BEIBOJBI M YMO3AK/IIOUEHHUS U3 HAOIIOIEHNH, H3YYEHHBIX XUMHYECKUX
3aKOHOMEPHOCTEH, IPOTHO3MPOBATH CBOMCTBA HEM3YUEHHBIX BEIICCTB IO aHAJIOTHUH CO
CBOWCTBAMH U3yUYCHHBIX;

v\ yMEeHHE CTPYKTYPUPOBATh U3yYEHHbIH Mareprall ¥ XAMHUIECKYIO HH(OPMAIIHIO,
MOJTYYCHHYIO U3 IPYTUX HCTOYHHKOB,

v\ yMEeHHE MOJIEIMPOBATh CTPOEHUE aTOMOB JIEMEHTOB 1-3 TIEPUO0B, CTPOEHHE MPOCTHIX
MOJICKYIT;

2. B ieHHOCTHO-OpUEHTAIMOHHON cepe:

v\ yMeHHE aHaJIM3UPOBaTh M OLEHUBATH HIOCIIEICTBHUS ISl OKPY/KAIOIIEH CPeIbl OBITOBOM 1
MPOU3BOJICTBEHHO! JISSITEIbHOCTH YeJIOBEKA, CBI3AHHOM C MepepabOTKO BEIECTB;

3. B tpynoBoii chepe:

V' (hOpMUpOBAHUE HABLIKOB MPOBOANUTE XUMHYECKUHN DKCIIEPHUMEHT;

4. B cepe 6e30macHOCTH KUZHEACATEILHOCTH:

v\ yMeHHE pa3jinyarh OnacHbIe ¥ O€30IaCHbIE BENIECTBA;

v/ yMeHHE OKa3bIBaTh MEPBYIO MOMOIIIb IIPH OTPABJIEHUSIX, 0KOraX U JAPYTHX TPaBMax,
CBSI3aHHBIX C BEIICCTBAMHU U JTAOOPATOPHBIM 000PYIOBAHUEM

N3MEHEHUV A, BHECEHHBIE B ABTOPCKVYIO [TPOT'PAMMY
B nenom copepxanue naHHOU pabouelt mporpaMmbl COOTBETCTBYET aBTOPCKOM MPOrpaMMe.
OCHOBHOE OTJINYME €€ OT aBTOPCKON COCTOUT B cienyromuieM: B nporpamme O.C. ['aGpuens-
Ha MpaKTU4YeCKre paboThl CrPYNIUPOBAHBI B OJIOKM — XUMHUUECKHE ITPAKTUKYMBbI, KOTOPbIE
IPOBOASATCS MOCIE U3YUYEHUS HECKOJIBKUX Pa3/eNioB, a B paboueil IporpaMMme 3TH ke
MPaKTUIECKHE PadOTHI JAFOTCS TOCTIE U3YUEHHs TEOPETHUECKOTO MaTepHala 1o JaHHOH TeMe.
OTO N3MEHEHUE N03BOJISET:
v/ Jlydiie 3aKpenuTh TEOPETUIECKHUI MaTeprasl Ha IIPaKTHKE;
v 0TpaboTarh MPaKTUYECKUEC YMEHHS M HABBIKK B HETTOCPEICTBEHHOM CBA3H C TEOPHEH TI0
TeME,
v 3KOHOMUTH BPeMsI Ha HCKITFOYECHHUH JOTIOTHUTEIBHOTO TIOBTOPCHUSI TEOPUH TIEPE]T IIPAKTHYC-
CKOM paboToil. .

INIAHUPYEMBIE PE3YJIBTATBI YYEBHOU JEATEJIBHOCTHU

B pesynbrare uydeHuss XMuMUM Y4€HUK OCHOBHOM IIKOJbI:

v Hay4HuTCs 0CO3HABaTh OOBEKTHBHYIO 3HAYUMOCTh OCHOB XHMUYECKON HAYKHU Kak 001acTh
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA OOIIEeH KyJIbTYpbl U IPAKTUUECKOH /1es-
TEJIbHOCTH Y€JIOBEKAa B YCIOBUSAX BO3PACTAIOIIEH «XMMU3ALUKW» MHOTHX c(ep KU3HU
COBPEMEHHOTO O0IIIeCTBa;

v/ OBIIAJCET CHCTEMOW XMMHYECKUX 3HAHUI — MMOHSTHIMHE, 3aKOHAMH, TCOPHAMHU H SI3BIKOM
HayKH, UMEIOIINMU BaykHOE 00111€00pa30BaTeIbHOE U IO3HABATEIILHOE 3HAUEHHE, €CTe-
CTBEHHO-HAy4YHBIMH METOJAMH MCCIIEI0BAaHUS BEIIECTB U XMMUYECKUX SIBJICHUH, CBE/IE-
HUSIMHU TI0 UICTOPUH CTAHOBJIEHUS XUMHH KaK HAyKU;

v’ TOJyYHT MPEACTABICHHE O CIIOKHOM KOMILJIEKCE OTHOIIICHUI B CHCTEMAaX «YEIOBEK — Be-
IIECTBO» U «BEIIECTBO — MaTepUaj — MPAKTUYECKas JESATEIIbHOCTbY, O POJIU HAYKH B CO-
3JaHUH HOBBIX MaT€pHaJIOB U NICTOUHUKOB dHEPTUU;

v YCBOWT OCHOBBI XMMHYECKOU IPAMOTHOCTH KaK OCHOBBI aHAJIM3a M TJIAHUPOBAHUS DKOJIO-
rMYeCcKU 0€30MacHOrO MOBEACHUS B LIESIX COEpPEKEHUS 30POBbsl U OKPYKAIOLIEH Cpebl.

B nponecce n3ydeHuss XMMUHM y4al{uiucss OCHOBHOM IIKOJIBI:

v yGeauTcs B TOM, YTO B OCHOBE MHOTHUX SIBJICHHUIT )KUBOM M HEXKUBOM TIPUPOIBI JICIKAT XU~
MUYECKHUE PEBPAIICHNS HEOPraHUUECKUX U OPTaHUYECKUX BEILECTB;

v yIIyOuWT MPEACTaBICHUE O MATCPHAILHOM EIHHCTBE MHPA;

v’ OBIIaJIc€T yMEHUAMH YCTAHABIMBATH CBS3U MEXK/Y pealbHO HAOIIOAEMBIMU XUMUE-
CKUMHU SIBJICHUSMM U IIPOLECCAMU, POTEKAIOIIMMU B MUKPOMHUPE aTOMOB U MOJIEKYIT;
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OOBACHATH MPUYUHBI MHOT0OOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U
CTpOEHHUS, a TaK)Ke 00YCIOBIEHHOCTh IPUMEHEHUS BEIIECTB OCOOCHHOCTSIMHU UX CBOMCTB;
aHAJTM3UPOBATh U OOBEKTUBHO OLICHUBATH KU3HEHHbIE CUTYAIUH, CBSI3aHHbIE C XUMUEH;

v IprOOpETET HABBIKK GE30MACHOTO OOPAIEHHs C BENIECTBAMHU, UCIIOIB3YEMBIMH B TIOBCE-
JTHEBHOH >KHU3HH.

N3ydeHnne XuMHUU peJoCTaBUT YUEHUKY BO3MOXKHOCTD:

v/ pa3BHBaTh U COBEPUICHCTBOBATH HHIMBUIyaIbHbIE CIIOCOOHOCTH; HHTEPEC K MUPY Be-
IIECTB M UX MpeBpalleHuii; o0uieyueOHble HHTEIEKTyaIbHble YMEHHUS CIIOCOOCTBYIOIINE
prOOPETEHHUIO OMBITA TBOPYECKOM U IOMCKOBOM J€SITEIBHOCTH, B YaCTHOCTH YMEHHUS
CpPaBHMBATH U KJIacCU(DULIUPOBATH OOBEKTHI, BHISBIATH MPUUNHHO-CIIEACTBEHHbIE CBSI3H,
(bopMyTUpOBaTh TUIIOTE3BI U POBEPATH UX B XOJI€ SKCIIEPUMEHTA, apIyMEHTUPOBATh
BBIBO/Ibl, OTCTANBaTh CBOC MHEHHE, UCIIOJIB3YS MIPH 3TOM aJIeKBaTHbIE 10KA3aTENIbCTBRA;

v mpuoOpeTarh HABBIKK PabOThI C Pa3INYHBIMU HCTOYHUKAME UH(POPMAIMH 110 XUMHU
(crmoBapu, cipaBOYHUKHU, XpecToMaTuu, IHTepHeT U 1p.), a Takke yMeHHue 00bEKTUBHO
OLIEHMBATh MH()OPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHUSIX U MPAKTHYECKOM IPHUMEHE-
HUUY;
v/ COBEpIIIEHCTBOBATh YMEHHUSI TJIAHUPOBATH U PAIMOHAIBHO OPraHU30BBIBATH Y4eOHO-
MO3HABATEIbHYIO JIEATENbHOCTh, IPUMEHSTh MOTYyYEHHbIE 3HAHUSI B HOBOM CUTYallHH;

v mpuoOperarh HABBIKK CaMOOOPa30BaHUS U MPAKTHYECKOTO COTPYIHUYECTBA TIPH OPraHu-
3allMY U BBINOJIHEHUU XUMHUYECKOTO IKCIIEPUMEHTA, MPOBEICHUH U 3alllUTE YIEHHUECKHX
MIPOEKTOB IO UCCIIEIOBAHUIO OT/AEIBHBIX BEIIECTB M XUMHUECKUX SIBJICHUH, HaOoae-

MBIX B IPUPOJIE U MTOBCETHEBHOM KU3HH.

Takum 06pa3zom, B pe3yabrare U3y4yeHHs XMMUU B OCHOBHOM IITKOJIE YYEHHK MOTYYHUT
MOJITOTOBKY, TOCTaTOYHYIO JUIsl MPOJOKEHUsT 00y4eHHs B CTaplIel 1IKOoJIe U CPeTHUX MPo-
(eccroHaNBHBIX 00111e00pa30BaTENbHBIX YUPEXKICHHUX, a TAKXKe IPUOOPETET KIIIOUYEBbIe
KOMITETEHI[H, UMEIOIIME YHUBEPCAIIbHOE IPUMEHEHHUE B JIFOOOM BHJIE I€ATEIHLHOCTH.
[InanupyemMsble pe3ynbTaThl OCBOCHHMSI IPEAMETHOTO COJEP/KAHUSA 110 XMMHH NIPEICTaBIe-

HBI 110 OCHOBHBIM pa3ziesiaM COepKaHUsI IPUMEPHOI MporpaMmMbl OCHOBHOTO 00111ero o0pa-
30BaHUS M0 XUMHUH.

Paznen [. OcHOBHBIE TOHATHS XUMUU (YPOBEHb aTOMHO-MOJIEKYISIPHBIX TPECTaBICHUN)
BrInyckHUK HaydnTCs:

v/ ONHKCHIBAaTh CBOMCTBA TBEPJIBIX, KUJIKUX, TA3000Pa3HBIX BEIECTB, BB X
CYLIECTBEHHBIE IIPU3HAKHY;

v/ XapakTepu30BaTh BENIECTBA 10 COCTABY, CTPOSHHUIO M CBOWCTBAM, yCTAHABJIMBATH TIPUYHHHO-
CJIEZICTBEHHBIE CBSI3U MEX/y JaHHBIMH XapaKTEPUCTUKAMHU BELIECTBA;

v’ pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHITHH «aTOM», «MOJIEKYIIA», «XMMHIECKHI
AJIEMEHT», KIIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBOY, «BAIIEHTHOCTH), UCIIOJIb3Ys 3HAKOBYIO
CUCTEMY XUMUU;

v u300pakarh COCTaB MPOCTEMIINX BEIIECTB C MOMOIIBI0 XUMHUUECKUX (POPMYI U CYITHOCTh
XUMHUYECKHUX PEAKIUI ¢ MOMOIIbIO0 XUMUYECKUX YPABHEHHUIA;

v/ BBIYHCIIATH OTHOCHTEIBHYIO MOJICKYIISIPHYIO U MOJIIPHYEO MacChl BEIIIECTB, a TAKKe
MacCOBYIO

JIOJTK0 XUMHUYECKOTO AJIEMEHTA B COSAMHEHUAX JIS1 OLIEHKH UX MPAKTUYECKON 3HAYUMOCTH;

v/ CpaBHMBATH 10 COCTABY OKCH/IBI, OCHOBAHHUS, KHUCIIOTHI, COJIH;

v xiaccH()UIUPOBATH OKCHJIBI M OCHOBAHMS IO CBOMCTBAM, KHCIIOTHI U COJIU IO COCTABY;

v/ ONHKCHIBATh COCTAB, CBOMCTBA M 3HAYEHHE (B IPUPOJIE U MPAKTUYECKOM JIEATENBHOCTH
YEJIOBEKA)

MIPOCTHIX BEUIECTB — KUCJIOPO/a U BOJOPOJIA;

v’ J1aBaTh CPaBHUTENHHYIO XapaKTEPUCTUKY XUMUYECKHUX SIIEMEHTOB U BaYKHEHIIIHNX
COCIUHECHUN

€CTECTBEHHBIX CEMEWCTB LIEJIOUHBIX METAJIJIOB U IAJIOTE€HOB;
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v I0JIB30BaThCs JTa00PATOPHBEIM 000PYIOBAHHEM U XMMHUUYECKOMN MTOCYIOM;

v\ POBOIMTH HECTIOKHBIE XUMUYECKHUE OIBITHI U HAOMIONEHUS 338 M3MEHEHUAMM CBOMCTB
BEILIECTB

B MPOIIECCEe WX MPEBpAIlEHUI; COOMI0AATh MPaBUIa TEXHUKH O€30TTaCHOCTH TPH MPOBEACHUHN
HAOIONEHUH U OTBITOB;

v\ pa3naMyarh SKCIEPUMEHTAIBHO KUCIOTHI U LIEJI0UYH, IOIb3YICh HHIUKATOPAMHU; OCO3HABAThH
HEO0OXOAMMOCTb COOMIOIEHUST Mep OE30MAaCHOCTH MPHU OOPAIEHUH ¢ KHCIIOTAMHU U IIET0YaMH.
BrINTyCKHHK TOTYyIUT BO3MOXHOCThH HAYIUTHCSI:

v' IpaMOTHO 0OpAIATLCS C BEIECTBAMU B TIOBCEAHEBHOM JKU3HM;

v\ 0Cco3HaBaTh HEOOXOIUMOCTEL COOIIONEHHS TIPABUII SKOJIOTHUECKH OE30aCHOrO TIOBEIEHHS B
OKPY’KAIOLIEN MPUPOIHOU CPENE;

v\ NOHMMATh CMBICI U HEOOXOAUMOCTE COONIONEHUS PEIMCAHUN, TIPEIIaraeMbIX B
WHCTPYKIUSAX 10 UCTIOIH30BAHUIO JIEKAPCTB, CPENICTB OBITOBON XUMHUU U JIP.;

v UCIIOJIB30BaTh PHOOPETEHHEIE KIIIOUEBEIE KOMIIETEHTHOCTH TIPH BBITIOMHEHHH HCCIIEN0BA-
TEJIBCKHUX MPOEKTOB MO XUMUU;

v\ pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTh, UCIIONbL3Ys CPEACTBA YCTHOM U
MUChMEHHOW KOMMYHHKAITUH MPU padoTe C TeKCTaMU y4eOHHKA U TOTIOTHUTETHHON
JUTEPATYPOH, CIPABOYHBIMH TaOIUIIAMU, TIPOSBIISATh TOTOBHOCTh K YBAKCHHUIO WHON TOYKH
3peHus Ipu 00CYKACHUH PE3YNHTATOB BHITIOTHEHHON pa0oTHI,

v\ 00LEKTUBHO OLIEHMBATHL HH(POPMAIMIO O BENIECTBAX U XMMHUYECKHX IPOIECCAX, KPUTHUECKH
OTHOCHTHCSI K TICEBIOHAYYHOU MH(OpMaIINK, HEJOOPOCOBECTHOM peKIamMe, KacaroIencs uc-
MOJIb30BAHUS PA3JIMYHBIX BEIIECTB.

Pasnen II. [lepuonuyeckuii 3aKOH U IEpUOANYECKAS CUCTEMA

xuMuueckux anemMeHToB /. . MenneneeBa. CTpoeHue BeniecTra

BolnyCKkHUK Hay4HTCS:

v kiaccu(UIUPOBATh XUMUYECKHUE HIEMEHTHI HA METAILIbI, HEMETAIUIbL, 2JIEMEHTHI, OKCHIBI U
THJIPOKCHUJIBI KOTOPBIX aM(OTEPHBI, U HHEPTHBIE JIEMEHTHI (Ta3bl) ISl OCO3HAHUS BAXKHOCTH
YIOPSOYEHHOCTH HAYYHBIX 3HAHUM;

v’ packpsIBaTh CMBICI Meproarueckoro 3akona J[. . Menneneesa;

v\ ONUCHIBATh M XapaKTEPU30BaTh TAOIUUHYIO (GOPMY HEPHOAMIECKON CHCTEMBI XUMUYECKUX
JJIEMEHTOB;

v XapakKTepu30BaTh COCTAB aTOMHEIX SJEP U paclpeeleHue YUCIIa JIEKTPOHOB MO
AJIEKTPOHHBIM

CJI0SIM aTOMOB XUMHYECKHX 3JIEMEHTOB MaJIbIX MEPUOAOB NEPUOINYECKON CUCTEMBI, & TAKKE
KaJIis U KaJIbLIMS;

v\ pasznaMyarh BUIbI XMMUUECKOU CBA3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HETOJSPHYIO U METAJUTUYECKYIO;

V' u300paxkars dIEKTPOHHO-MOHHBIE (DOPMYIIBI BELIECTB, 00PA30BAHHBIX XMMUUECKMMH
CBSI35IMU Pa3HOTO BUJA;

v BBIABIIATH 3aBUCUMOCThL CBOWCTB BELIECTB OT CTPOEHUS UX KPUCTAIUINUYECKUX PELIETOK:
HOH-

HBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKHX;

v XapakTepu30BaTh XUMHUYECKHE IEMEHTHI U UX COETUHEHHS HA OCHOBE TTOJOKEHUS
AJIEMEHTOB B MIEPUOIUYECKON CUCTEME U OCOOEHHOCTEH CTPOCHHS MX aTOMOB;

v ONHUCHIBaTh OCHOBHBIE 3Tanbl OTKpBITHA J[. M. MeHieneeBsIM MepHOIHYECKOro 3aKOHa 1
MEPUOUIECKON CHCTEMBI XUMUYECKHX AJIEMEHTOB, )KU3Hb 1 MHOTOOOPa3HYI0 HAYIHYIO
NEeSATENBHOCTh YUYEHOTO;

v XapakTepu30BaTh HayYHOE U MUPOBO33PEHUYECKOE 3HAUCHUE EPHOAMIECKOTO 3aKOHA U
MEPUOANYECKOM CUCTEMBI XUMUYECKUX d1eMeHTOB 1. 1. Menzaeneesa;

v\ 0CO3HaBaTh Hay4YHbIE OTKPBITHS KaK PE3YIbTaT JUINTENLHBIX HAOIIONEHHH, OMBITOB, HAYYHON
MOJIEMUKH, IPEOOJIEHUS TPYAHOCTEW U COMHEHU .
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BbIyCKHUK TIOJTYyYUT BO3MOKHOCTh HAyUHUTBCS:

v 0CO3HaBaTh 3HAYECHUE TEOPETHUECCKUX 3HAHMMI JUIS IPAKTHUYECKOM JEATENLHOCTH YeIaBeKa;
v OTUCHIBATH U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS JIOTHKY CHCTEMHOTO aHAIH3a;

v IPUMEHSTH 3HAHHS O 3aKOHOMEPHOCTSX TIEPUOHYECKOM CHCTEMBI XUMHYECKUX DIIEMEHTOB JIIsI
OOBSCHEHMS U TIPEIBUJICHHUS CBOMCTB KOHKPETHBIX BEIIECTB;

v'pa3BuBaTh MHPOPMALMOHHYIO KOMIETEHTHOCTh IIOCPEACTBOM YIIIyOIeHUs 3HAaHUH 00 HCTO-
pHUM CTAaHOBJIEHHS XMMHUYECKOM HayKH, €€ OCHOBHBIX NOHATHH, IEPUOINYECKOTO 3aKOHA KaK OJl-
HOTO U3 BaKHEHIIINX 3aKOHOB MPUPOBI, @ TAKXKE O COBPEMEHHBIX JJOCTHKEHHUSIX HAyKU U TeX-
HUKH.

Paznen III. MHOrOOOpa3rne XMMHUYECKUX pPEeaKIUii

BrInyckHUK HaydnuTCs:

v 00BSCHATH CYTh XUMHYECKHUX MPOIECCOB U UX MPUHIMITHAIBLHOE OTIIMYKE OT (PU3UUECKHUX;
v/ Ha3bIBaTh MPHU3HAKU U YCIOBHS MPOTCKAHUS XUMUYECKUX PEaKIIHii;

v/ yCTaHaBIIMBATh IPUHAIEKHOCTE XUMUIECKON PEAKIIMH K ONPENEICHHOMY THITY IO OJHOMY
U3 KJIacCU(UKAIIMOHHBIX TPU3HAKOB: 1) M0 YMCITY U COCTaBY MCXOIHBIX BELIECTB U MPOJIYKTOB
peakiuu (peakiuu COeTMHEHUS, Pa3JIOKEHNUS, 3aMEIICHHS 1 00MeHa); 2) MO BBIICTIECHUIO WIIN
MOIVIOUICHHUIO TETJIOTHI (PEaKK SK30TePMUUYECKUE U HHIOTEPMUYECKHE); 3) 110 U3MEHEHHIO
CTETEeHeN OKUCIICHUS XUMHUECKHUX AJIEMEHTOB (PEaKIK OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE);
4) mo oGpaTUMOCTH Tpolecca (peakiuu o0paTuMble U HeOOpaTuMbIe);

v/ Ha3bIBaTh (AKTOPHI, BIUSAIONIME HA CKOPOCTH XUMHYECKHUX PEAKIIUIA;

v/ Ha3bIBaTh (hAKTOPHI, BIHSIOIIME HA CMEICHUE XUMUUECKOTO PABHOBECHSI;

v COCTaBJIATH yPaBHEHHS DIIEKTPOJIUTHYECKON JUCCOLMAIIMN KUCIIOT, IEI0YEH, CoTIel;
MIOJTHBIE U COKpAIICHHBIE HOHHBIE YPaBHEHUS peakiii oOMeHa; ypaBHEHHs OKUCIUTEILHO-
BOCCTAaHOBHTEJIBHBIX PEAKIIHIA;

v IPOTHO3MPOBATH MPOAYKTHl XUMHIECKHX PEAKIIHiA 10 (HOpMyIIaM/Ha3BaHUSM HCXOIHBIX Be-
IIECTB; OIPeNesATh UCXOIHbIE BEeleCcTBa Mo (opMyaam/Ha3BaHUSAM MPOIYKTOB PEaKLUu;

v COCTaBJISATh ypaBHEHHs PEAKIUi, COOTBETCTBYIONIHUX MOCIIEI0BATEIBHOCTH («I[CTTOUKE)
MIpEeBpalLIeHU HEOpraHNUYEeCKUX BEUIECTB Pa3INYHbIX KJIACCOB;

v’ BBUIIBJIATH B MPOIECCE IKCIIEPUMEHTA MIPU3HAKH, CBUIETEIBCTBYIOIIHE O MPOTEKAHUH
XUMHUYECKOMN peaKuu;

v TIIPUTOTOBIISITH PACTBOPHI C OMPEIEIEHHON MaCCOBOA JIONIEH pACTBOPEHHOTO BEIECTBA;

v’ OmpeeNATh XapakTep CPebl BOIHBIX PACTBOPOB KHCIIOT U MIEIOYEH 110 N3MEHEHHUIO
OKpPaCKH MHIUKAaTOPOB;

v TIPOBOMTH KAY€CTBEHHBIE PEAKIIMH, OITBEPHKIAIONINE HATMINE B BOIHBIX PACTBOPAX
BELIECTB OT/AEIbHBIX KATHOHOB U AHUOHOB.

BbIycKHUK TOTYYUT BO3MOXKHOCTh HAYUUTHCS:

v COCTaBIIATh MOJIEKYISIPHBIC U MOJIHBIC HOHHbBIE YPABHEHUSI [0 COKPAIICHHBIM HOHHBIM ypaBHE-
HUSIM;

v IPUBOUTH IPHUMEPBI PEAKIINIA, TOATBEPXKIAOIINX CYIICCTBOBAHUE B3AMMOCBSI3H MEK/TY OC-
HOBHBIMHU KJIaCCaMH HEOPTraHUYECKUX BELIECTB;

v IPOTHO3UPOBATH PE3YIBTATHI BO3ICHCTBUS Pa3IMUHbIX (JaKTOPOB HA H3MEHEHHE CKOPOCTH
XUMHUYECKOUN peaKuu;

v IPOrHO3UPOBATH PE3YIBTATHI BO3ACHCTBUS Pa3InYHBIX (PAKTOPOB Ha CMEIIEHUE XUMUYECKOTO
paBHOBeCHS.

Paznen IV. Muoroo6pasue BemiecTs

BoInmycKkHUK HayduTCS:

v/ OmpeensaTh MPUHAIIEKHOCTh HEOPTaHHIECKHUX BEIIECTB K OJJHOMY U3 M3yYEHHBIX KIlac-
COB/TPYIII: METAJIJIbI U HEMETAJIJIbl, OKCU/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

v cOCTaBIATH (POPMYIIBI BEIIECTB 110 UX HA3BAHUSIM;

v/ OmpeeNATh BAJEHTHOCTh U CTENEHb OKUCIEHHS 2JIEMEHTOB B BEIIECTBAX;



V' cocTaBiIATh POPMYIIbI HEOPTAaHUYECKUX COEAMHEHHI 0 BAJIEHTHOCTSM M CTEIIEHIM
OKHCIICHUS

AIIEMEHTOB, a TAKXke 3apsaaM HOHOB, YKa3aHHBIM B TaOJIHIIe PACTBOPUMOCTH KUCIIOT, OCHOBA-
HHUI U COJICH;

v 0OBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS (PU3MIECKUX U XUMHUYECKHX CBOWCTB MPOCTHIX BE-
1IeCTB (METaJIOB M HEMETAJUIOB) M UX BBICIIUX OKCHI0B, 00pPa30BaHHBIX AJIEMEHTaMH BTOPOTO
U TPETHETO NEPUOJIOB;

v/ Ha3wIBaTh OOIINE XUMUYECKUE CBOMCTBA, XapaKTEPHBIE JIJIsl TPYIIT OKCHIOB: KMCIIOTHBIX, OC-
HOBHBIX, aM(DOTEPHBIX;

v/ Ha3bIBaTh OOIINE XUMUYECKUE CBOMCTBA, XapaKTEPHBIE ISl KaXKI0TO U3 KJIACCOB
HEOPraHMYECKUX BEIIECTB: KUCIIOT, OCHOBAHUM, COJIEH;

v\ IPUBOIUTHL MPUMEPHI PEAKIHM, TOATBEPKAAOIIIX XMMUUECKHE CBOWCTBA HEOPIraHUUECKHX
BEILIECTB: OKCUAOB, KHCJIOT, OCHOBAaHHI U COJIEH;

v’ ONpeEeNATh BEIIECTBO-OKUCIIUTEND U BENECTBO-BOCCTAHOBUTEIL B OKUCIIUTEBHO-
BOCCTAHOBHTEJIbHBIX PEAKIUAX;

v COCTaBJIATH OKUCIHMTEILHO-BOCCTAHOBHUTENBHBIN GaaHc (U1 N3yYEHHBIX PEAKIUiT) 10
MPEIJIOKEHHBIM CXEMaM PEeaKIIHii;

v IIPOBOIMTH JIAOOPATOPHBIE OIBITHI, MOATBEPKIAOIINE XUMHIECKHE CBOUCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX BEILIECTB;

v TIIPOBOIMTH JTAOOPATOPHBIE OIBITHI TI0 MOJYYEHUIO U COOUPAHHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPOJIa, KUCIIOPO/A, YIIIEKUCIIOTO T'a3a, aMMHUAaKa; COCTAaBJIATh YPABHEHUSI COOTBETCTBYIOLINX
peaKIunid.

BrInyCKHHMK MOTYyYUT BO3MOXHOCTh HAYUUThCSI:

v IPOrHO3UPOBATH XUMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHHS;

v IPOrHO3UPOBATH CIIOCOGHOCTH BEMIECTBA MPOSBIISTH OKUCIUTEIbHBIC MM BOCCTAHOBHTEb-
HBIE€ CBOICTBA C yUETOM CTETNIEHEW OKHCIIEHMS SIEMEHTOB, BXOASIINX B €70 COCTAB;

v/ BBISIBIIAITH CYIIECTBOBAHIE TEHETHUECKOM B3aUMOCBS3H MEX/TY BEIECTBAMHE B PSIIY: TIPOCTOE
BEIIECTBO — OKCHJI — THJIPOKCU]] — COJIb;

v XapaKTepu30BaTh 0COObIE CBOMCTBA KOHIICHTPHUPOBAHHBIX CEPHOM U a30THOM KUCIIOT;

v IPUBOMTH PUMEPHI YPABHEHHH PEAKIINIA, JIEKAIIUX B OCHOBE MPOMBIIUIEHHBIX CIIOCO00B
MOJIyYeHHUS] aMMHUaKa, CEPHOM KUCIIOThI, UYyT'yHa U CTaJH;

v OnUChIBaTh (PU3UUYECKHE U XUMHIECKHE TIPOLECCHI, ABISIOIINECS YACThIO KPYTOBOPOTA Be-
LIECTB B IIPUPOZE;

v OpraHn30BBIBATh, IPOBOIUTEL YYEHHUYECKHUE TIPOEKTHI [0 HCCIIEI0BAHNIO CBOWCTB BEIIECTB,
HUMEIOLIUX BaXXHOE MTPAKTUYECKOE 3HAUEHUE.

COIAEPKAHUE ITPOI'PAMMBI
8 ki1ace (2 4 B Hezento, Bcero 68 4, u3 HUX 14 — pe3epBHOE BpeMsi)

BBEJIEHME (4 uaca)

IIpeamer xumun. MeTopl HO3HAHUS B XUMHU: HAOIIOCHNE, SKCIEPUMEHT, MOACTMPOBAHUE.
HcTounuky XuMudeckon HHPopMaIy, ee NoIydeHHe, aHaIu3 U MPeJICTaBIeHHUE €ro pe3ysbTa-
TOB.

[lonsiTHe 0 XUMUYECKOM 3JIeMEHTE U (opMax €ro CyIeCTBOBAHUSA: CBOOOAHBIX aToMaXx,
IIPOCTBIX U CJIIOKHBIX BELICCTBAX.

[IpeBpaienus BemecTs. OTINYNE XUMUUECKUX peakuil oT GU3NYeCKuX siBieHui. Pomb
XMMUH B )KU3HU yesoBeka. Xemopuiusa u xemopoOus.

Kparkue cBeneHns u3 UCTOPUM BOZHUKHOBEHUS U Pa3BUTHsI XUMHH. POJIb OTe€UeCTBEHHBIX
YUYCHBIX B CTAHOBJIIEHUM XUMHUYECKON Hayku — paboTsl M. B. JlomonocoBa, A. M. bytnepoga,
J.W. Menneneena.



XUMHYECKasi CUMBOJIMKA. 3HAKH XMMHUECKHUX IEMEHTOB U IIPO UCXOXKIEHUE UX HA3BaHUU.

Xumnyeckue popmynsl. anekcsl v ko3 dunnentsl. OTHOCUTENBHBIE aTOMHASI U MOJIEKYJISIP-

Has Macchl. [IpoBeneHne pacueToB MacCOBOM 10/ XMMHUYECKOTO AJIEMEHTA B BEIIECTBE HA OCHO-

Be€ ero (hopmMyIbl.

Ilepronnueckas cuctema xumudeckux eMeHToB /1. 1. MenneneeBa, ee CTpyKTypa: Majible

1 OoJblIMe MepUobl, TPYMIBI U MoArpynmnsl. [lepuoauyeckas cucreMa Kak ClipaBOYHOE ocooue

JUIS TIOJTyYEHUS CBEICHUN O XUMUYECKHUX AJIEMEHTaX.

JdemoncTpauuu. 1. Monenu pa3IMuHbIX IPOCTHIX U CIOKHBIX BenlecTs. 2. Komtekuus cTek-

JSTHHOW XMMMUECKOM nocynbl. 3. Komnekuus MmarepralioB ¥ U3 A€W U3 HUX HA OCHOBE aJIFOMHU-

Hus. 4. BanmopeiicTBue Mpamopa ¢ KHCIOTOM U TIOMYTHEHHE U3BECTKOBOM BOJIBI.

JlaboparopHblie onbIThI. 1. CpaBHEHHE CBONCTB TBEPABIX KPUCTAIUIMUECKHUX BEIIECTB U pac-

TBOPOB. 2. CpaBHEHHNE CKOPOCTHU HCIIAPEHUS BOJbI, OJEKOJIOHA U STUJIOBOTO CIIUPTA € (QUIBTPO-

BaJILHOM Oymarm.

IpakTuyeckune padorsl. 1. [IpaBuia TeXHUKH O€30MACHOCTH TP pabOTe B XUMUUYECKOM Ka-

6unete. [Ipuemsbl oOpareHus ¢ mabopaTopHbIM 00OPYIOBAHUEM U HarpeBaTeNbHBIMU NPHOOpa-

MU.

HpeHMeTHBIe pPe3yJabTaThbl Oﬁy'leHI/Iﬂ

VYyamuiics 10JKEH 3Hamb. IPEAMETl U3Yy4EHHs] €CTECTBEHHOHAYUHBIX AUCLUIIINH, B TOM M C-

ne xumun; xumuaeckue cuMBoibl: Al, Ag C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn,

UX Ha3BaHMs U IIPOU3HOIICHHUE.

Yyamuiicst JOJKEH ymemsy.

v HCIONB30BaTh MPU XapPAKTEPHCTHUKE BEHIECTB MOHATHUS: «ATOM», «MOJIEKYIIa», «XHMHUYCCKUIT

AIIEMEHT», «XUMUYECKUH 3HAK, WIH CUMBOID», «BEIIECTBO», KIPOCTOE BELIECTBOY, «CIOKHOE

BEIIIECTBOY, «CBOWCTBA BELIECTB», «XUMUUECKHE SBICHUNY, «(PU3HUECKUE SBICHU», «KOIPPH-

LUEHTB», KMHIEKChD», KOTHOCUTEIbHASI aTOMHAsi Maccay, «OTHOCUTEIbHASI MOJIEKYIIIpHAast

Maccay, «MaccoBasi J10JIs JIEMEHTay;

v obpaiarses ¢ 1a00paropHbIM 000PYIOBAHHEM U HArPEBATENLHBIME IPUOOPAMH B COOTBET-

CTBMH C MPaBUJIaMH TEXHUKU 0€30MaCHOCTH;

v/ BBINOJHATE IPOCTENIINE IIPUEMBI PA0OTHI ¢ JTa00PATOPHBIM 000 PYIOBAHUEM:

1a00paTOpHBIM

ITaTUBOM; CIUPTOBKOW;

v xraccH()UIUPOBATH BEIIECTBA [0 COCTABY HA MPOCTHIE U CIIOKHBIC

v/ pasnuyarh: Tella U BEIIECTBA; XUMHUYECKHHI DIIEMEHT U IPOCTOE BEIIECTBO;

v onuChIBaTh: HOPMBI CYIECCTBOBAHKS XMMHIECKHX JIEMEHTOB (CBOOOIHBIC aTOMBI, IPOCTHIC

BELIECTBA, CJIOXKHbBIE BellecTBa); Tabauunyto ¢popmy [lepuoanueckoil cucteMbl XUMUYECKUX

3JIEMEHTOB; MOJIoXkKeHue 1eMenTa B Tabnuue Jl. 1, Menaeneea, HCHONb3ys 110 HATHUS «IIe-

pHOI», «TPYyIIay, «IIaBHAs MOATPYIAY, «II000YHAsI MOArPYIIa»; CBOMCTBA BEUIECTB (TBEp-

IBIX, )KUJKUX, Ta3000pa3HBIX);

v 00BSCHATH CYNIHOCTh XUMHUUYECKHUX SIBJICHHUH (C TOUKH 3PEHUS aTOMHO-MOJIEKYIISIPHOTO yde-

HUS) U MX NPUHLIMIIMAIBHOE OTIIMYME OT (PU3NUYECKUX SIBICHUI;

v XapaKTepu30BaTh: OCHOBHBIE METO/IBI H3YYEHHUS €CTECTBEHHBIX IUCHUILIAH (HAOIIOIEHHUE,

HKCIIEPUMEHT, MOJICIMPOBAHUE); BEIIECTBO [0 €r0 XUMHUYECKOH (opMysie COIaCHO IJIaHy:

KaueCTBEHHBII COCTaB, TUII BELIECTBA (IIPOCTOE WK CI0KHOE), KOIMYECTBEHHbIN COCTaB,

OTHOCHTEJIbHAS MOJIEKYIISIPHAsI Macca, COOTHOILLIEHUE MAcC IEMEHTOB B BEILIECTBE, MACCO-

BbIE JIOJIM DJIEMEHTOB B BEIIECTBE (IS CIIOKHBIX BEIIECTB); POJIb XUMHH (ITOJIOKHUTEIBHYIO U

OTPULIATEIbHYIO) B )KU3HU YEJIOBEKa, apryMEHTHPOBATh CBOE OTHOILIEHHE K ITOH mpobieme;
BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYIIIPHYIO MacCy BEILIECTBAa M MACCOBYIO IO XUMHYe-

CKOI'O 3JIEMEHTA B COEIMHEHUSX;

v IIPOBOIMTH HAOIIONEHNSI CBOWCTB BEIIECTB U SBICHUIA, IPOUCXOAIIMX C BENIECTBAMY;

v’ coburonarh MpaBuiia TEXHUKH O€30MIaCHOCTH TIPU MPOBEICHUH HAOMIOIEHHH U 1abopartop-

HBIX OIIBITOB.



MeTaHpe)IMeTHBIe pe3yJabTaThbl oﬁyquI/m

VYyamuiics NOIKEH ymemb:

v’ omnpenenATh MpobIeMBI, T. €. YCTaHABIMBATH HECOOTBETCTBHE MEK/LY JKEITAEMbIM U JIEHCTBH-
TEJIbHBIM;

v’ COCTaBJIATH CIIOKHBIN IJIAH TEKCTA,

v BIaJeTh TAKAM BHIOM M3JIOKEHHUS TEKCTa, KaK MOBECTBOBAHNE,

v/ 110/ PyKOBOJCTBOM YYHUTEJIS IPOBOJUTE HETIOCPEACTBEHHOE HAOIIOEHHE;

v’ 10/ pyKOBOJACTBOM YYHUTEINsSt OPOPMIIATH OTUET, BKIFOYAIOIIHI ONUCaHUE HAOIFONCHUSI, €T0
pe3yNnbTaToB, BHIBOOB;

v HCIONB30BaTh TAKOW BUJI MBICIICHHOTO (MICaTbHOTO) MOJIEIUPO BaHHs, KaK 3HAKOBOE MOJIE-
JUpoBaHUE (Ha IpUMeEpe 3HAKOB XMMHUECKHX AJIEMEHTOB, XUMUUYECKUX (GOpMYIT);

v HCIONb30BaTh TAKOW BHJI MATEPHAIHHOTO (IIPEAMETHOTO) MOJICIUPOBAHHS, KaK (PU3HUIECKOEe
MOJIEIMPOBaHKE (Ha MPUMEPE MOJEIMPOBAHUS aTOMOB M MOJIEKYI);

MOJIy4aTh XUMHUECKYIO MH(OPMALIUIO U3 PA3TUYHBIX HCTOYHUKOB;

OTpeNeNsATh OObEKT U aCHEeKT aHaJIU3a U CUHTE3a;

OIpeaeIIsiTh KOMIIOHEHThI 00bEKTa B COOTBETCTBHHU C ACIIEKTOM aHAJIM3a U CUHTE3a;
OCYIIECTBJIATh KAU€CTBEHHOE U KOJIMYECTBEHHOE ONMMCAHNE KOMIIOHEHTOB OObEKTA;
OIIPEAENATh OTHOLIEHUS 00BEKTA C JPYTUMHU 00bEKTaMHU;

OIIpE/IETATh CYIIECTBEHHbIE IPU3HAKU O0BEKTA.

TEMA 1. ATOMbI XUMHNYECKHUX 3JIEMEHTOB (9 gacos)

Atombl Kak (popMa CyIIeCTBOBAHUS XUMUUECKHUX AJIeMEHTOB. OCHOBHBIE CBE/ICHHUS O CTPOE-
HUM aTOMOB. J{0Ka3arenbcTBa CI0KHOCTH cTpoeHHs aToMoB. OmnbiThl Pesepdopna. [Inanerapuas
MO/JIeJIb CTPOEHHUS aToMa.

CocraB aTOMHBIX sJ1€p: IPOTOHbI, HEUTPOHBI. OTHOCUTEINIbHAS aTOMHAs Macca. B3auMocBa3b
MOHSITUN «IIPOTOH», KHEUTPOH», «OTHOCUTEIIbHASI aTOMHAsI Maccay.

V3meHeHune yncia NpoTOHOB B siIpe aToMa — 00pa30BaHNE HOBBIX XUMHUECKUX JIEMEHTOB.
W3MeHeHune unciaa HEUTPOHOB B siipe aToMa — oOpa3oBaHKe W30TONOB. COBpeMEHHOE
OIIpENIETICHUE NTOHATHS «XUMHUYECKHUM 21eMeHT». M30TOIbI Kak pa3HOBUIHOCTH aTOMOB OJIHOT'O
XUMHUYECKOTO JIEMEHTA.

OnextpoHsl. CTpOEHUE IEKTPOHHBIX YPOBHEW aTOMOB XUMUYECKUX IEMEHTOB MAJIBIX IIE-
puozoB. [loHsTHE 0 3aBEPILIEHHOM IEKTPOHHOM YPOBHE.

Ilepronnueckas cuctema XuMu4eckux eMeHToB [[. M. MenneneeBa u cTpoeHHE aTOMOB,
(bu3nYeCKU CMBICI OPSAKOBOTO HOMEpA 3JIEMEHTa, HOMepa IpyIIibl, HoMepa Mepuoja.
W3MeHeHune uncia 2JeKTPOHOB Ha BHELIHEM JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOIO
3lIeMeHTa — 00pa30BaHuE MOJIOKUTEIbHBIX U OTpULIATENIbHBIX HOHOB. MOHBI, 00pazoBaHHbIE
aTOMaMM METaJVIOB U HEMETaJUIOB. [ [puurHbI N3MEHEHU METAIUIMYECKUX U HEMETAIUIM YECKUX
CBOMCTB B nepuoaax u rpynnax. O6pazoBanue OuHapHbIX coenuHeHui. [lonstue 06 HOHHOM
cBs13u. Cxembl 00pa30oBaHusl HOHHOH CBsI3U. B3anMoseiicTBue aToMOB 31€MEHTOB-HEMETAIJIOB
Mex1y co0oil — o0pa3oBaHME JBYXaTOMHBIX MOJIEKY/ MPOCTHIX BellecTB. KoBaneHTHast Hemno-
JSIpHAS XUMHUYECKast CBsI3b. DJICKTPOHHBIE U CTPYKTYPHBIE (OPMYIIBI.

B3aumozeiicTBre aTOMOB HEMETAJUIOB MEX1y cO00i — oOpa3oBaHMe OMHAPHBIX COETUHE-
HUI HEMETAJUIOB. DJIEKTPOOTpHULiaTeabHOCTh. KoBanenTHast nosspHas cBsa3b. [lonarue o Ba-
JIEHTHOCTH KaK CBOICTBE aTOMOB 00pa30BbIBaTh KOBAJIEHTHbIE XUMHUEcKHe cBs3u. CocTaBie-
Hue GopMyn OMHAPHBIX COEAMHEHUI 10 BaJeHTHOCTU. HaxoxieHrne BaleHTHOCTH 110 (hopmyiie
OMHAPHOTO COCTMHCHHUS.

B3aumoneiicTBue aroMOB METAJIJIOB MEXY CO00M — 00pa3oBaHUE METANTMUYECKUX KPUCTAI-
110B. [IoHsITHE O METAIIIMYECKON CBSI3H.

JeMoHcTpanun. Moneny aToMOB XMMHUYECKUX 1eMeHTOB. [lepronnueckas cuctema Xxumuye-
ckux anemenToB /. 1. Menzaeneesa (paznuuHbie GOpMbl).

JlaGoparopHblie onbIThI. 3. MozenpoBaHue NPUHIMIA JEHCTBUS CKAHUPYIOIIETO MUKPOCKO-
na. 4. 3rotoBnenne Moesneit MojieKysl OMHAPHBIX COSIUHEHHM. 5. VI3roToBIIeHNE MOIeNH, WIl-

AN N NN
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JIIOCTPUPYIOILEH CBOMCTBA METAJINYECKOMN CBSA3H.

IIpenmeTHbIe pe3yabTaThl 00y4eHH s

Yyamuiicst JOJKEH ymemsy.

v HCIIOJIB30BAaTh IPH XapPAKTEPUCTUKE aTOMOB ITOHATHS: KIIPOTOH», KHEUTPOHY, «IIEKTPOH»,
«XMMHYECKHUH DIEMEHT», «MACCOBOE YHUCIIO», «U30TOIDY, «IJEKTPOHHBIN CIOW», «IHEpreTHye-
CKHUH YPOBEHBY, «AJIEMEHTBI-METAIIIBD?, «3JIEMEHTBI-HEMETAIIIIBIY; [IPU XapaKTEPUCTUKE Be-
IIECTB MOHATHS «MOHHAS CBSI3b)», MOHBD», KKOBAJECHTHAS HEMOJISIPHAS CBSI3b», KKOBAaJECHTHAS
MIOJISIPHAS. CBSI3bY, «AIEKTPOOTPULIATEIIBHOCTDY, «BAJIEHTHOCTDY, «METAILUINYECKAs CBA3bY;

v ONHKCHIBATh COCTAB M CTPOEHHE aTOMOB DJIEMEHTOB C MOPAAKOBHIMU HOMepamu 1—20 B ITe-
PHUOAMYECKON CUCTEME XUMUYECKUX ieMeHTOB [1. 1. Menneneesa;

v\ COCTaBJIATH CXEMBbI PACIIPEAEIIEHHS IEKTPOHOB 10 dJIEKTPOHHBIM CIIOAM B 3JIEKTPOHHOIM
000JI0YKE aTOMOB; CXEMbI 00pa30BaHMS Pa3HBIX TUIIOB XUMUYECKOHN CBSI3U (MOHHOM, KOBa-
JIEHTHOM, METAJTUYECKOM ),

V' 00OBACHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKHUX JIEMEHTOB (3apsIIOB SIEp
aTOMOB, YHCJIA IEKTPOHOB Ha BHEIIHEM JIEKTPOHHOM CJIO€, YHCJIO 3AII0JIHAEMBIX 3JIEKTPOH-
HBIX CJIOEB, PAJINYC aTOMa, IEKTPOOTPULIATEIBHOCTh, METAJNINYECKNE U HEMETAIIINYECKUE
CBOICTBA) B IIEpHoOAax U rpynmnax (maBHBIX noArpynmnax) [lepuogudeckoit cucteMbl XUMU-
yeckux ueMeHToB . 1. Menzaenee Ba ¢ TOUKM 3pEHUS TEOPUU CTPOEHUS aTOMa;

v\ CpaBHHBATh CBOMCTBA aTOMOB XMMHUUYECKHMX DJIEMEHTOB, HAXOIAIIMXCSA B OJHOM IIEPUOJIE UIIU
maBHoOM noarpytre [lepuoanueckoit cucteMbl XuMuueckux aiemeHToB /. . Menneneesa
(3aps110B siA€p aTOMOB, YKCIIA 3JEKTPOHOB HAa BHELITHEM 3JIEKTPOHHOM CJIO€, YUCIIO 3all0IHS-
€MBIX JIEKTPOHHBIX CIIOEB, PAAUYC aTOMA, dIEKTPOOTPULATEIBHOCTD, METAJUIMYECKUE U HE-
MeTaNInYeCKUe CBOMCTBA);

v JaBarh XapaKTEPUCTHKY XUMHYECKUX 3JIEMEHTOB I10 MX MOJIOXKEHHIO B [leprHoauyeckoi cu-
creme xummuueckux aemeHToB [I. . MenneneeBa (XMMUUYECKHM 3HAK, TOPSIIKOBBIA HOMED,
[IEpUO, IpyMIa, NOArPYIa, OTHOCUTENIbHAs aTOMHAsl Macca, CTPOCHHUE aToMa — 3apsl -

pa, YUCIIO IPOTOHOB U HEUTPOHOB B si/Ipe, 00111ee YHUCIIO0 AIEKTPOHOB, paCIpe/leIeHHE Ie K-
TPOHOB O EKTPOHHBIM CJIOSIM);

v OIIpeeNaATh THIl XMMUYECKOM CBA3M 10 (OpMYIle BEIECTBA,

V' PUBOIUTH MPUMEPHI BEILECTB C Pa3HBIMHM THIIAMU XMMHUYECKOM CBA3M;

v\ XapakTepu30BaTh MEXAHU3MbI 00Pa30BaHUs KOBAIEHTHOM CBs3H (0OMEHHIH), HOHHOMU CBS-
34, METAJUINYECKOH CBSI3H;

v\ yCTaHaBIMBATh IPUYMHHO-CIIEACTBEHHBIE CBA3U: COCTAB BENIECTBA — THII XUMUYECKOM CBS-
34;

V' cocTaBiaTh GOpMyIibl OUHAPHBIX COEIUHEHHH 110 BAJEHTHOCTH,

v HaxoIWTh BAJIEHTHOCTb 3JIEMEHTOB 110 (POPMYyJIe OUHAPHOTO COEAUHEHHSL.
MeTal’lpe}IMeTHBIe pe3yJabTaThl oﬁyquI/m

VYyamuiics NOIKEH ymems:

V' (hopMyIMpOBaTh TMIIOTE3Y [0 PEILEHUIO IPOOIEM:;

v COCTaBJIATH IUIAH BBINOJHEHUS y4eOHOM 3a/1a4M, pelieH st Ipo0IeM TBOPYECKOTO U TOUCKO-
BOT'O XapaKTepa, BHIMOJIHEHHS ITPOEKTA COBMECTHO C YUUTEIIEM;

v COCTaBJIATH TE3UCHI TEKCTA,;

v/ BJIAJIETh TAKKM BHIOM M3JI0KEHUSA TEKCTA, KAK OMUCAHME,;

v HCIOJIB30BaTh TAKOM BHJI MBICJIEHHOTO (HI€AILHOTO) MOIEIMPOBAHHUS, KaK 3HAKOBOE MOJIe-
JTUpoBaHKE (Ha MPUMEPE COCTABJICHHS CXeM 00pa30BaHUsI XUMUUYECKOH CBSI3H);

v HCIOJIB30BaTh TAKOM BHJI MaT€PHAILHOTO (IIPEIMETHOTO) MOJIEIMPOBAHKS, KaK aHAJIOr0BOE
MOJIEJIMPOBAHMUE;

v HCIOJIB30BaTh TAKOM BHJI MaTEPHAILHOTO (IIPEAMETHOTO) MOJIEIMPOBAHHUS, KaK (PU3HUECKOE
MOJIETTUPOBaHKE (Ha MPUMEPE MOJIEJICH CTPOEHHUST aTOMOB);

v’ ompenenaTh 00bEKThI CPABHEHUS U aCIIEKT CPaBHEHHUS OOBEKTOB;

v/ BBINOJHATH HENOIHOE OJHOIMHENHOE CPABHEHUE;
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v/ BBINOJIHATH HEMOJIHOE KOMILIEKCHOE CPAaBHEHHME;

v BBINOJHATH 3] MONHOE ONHONMHEWHOE CPAaBHEHUE.

TEMA 2. TIPOCTBIE BEILIECTBA (6 uacos)

[Tonoxxenne MeTaioB U HeMeTasuioB B [lepuoanueckoil cucteMe XMMUYECKHUX JIEMEHTOB

. Y. Menneneesa. Baxxneime mpocThie BEMIECTBA — METAJUIBI (JKEJI€e30, ATFOMUHUHN, KaTbIUH,
MarHui, HaTpuii, kanuit). O6mue Gpusnueckue CBOMCTBa MeTaJUIOB. BaxkH eliine nmpocTsie Be-
IIeCTBa-HEMETAJIJIbI, 00pa30BaHHBIC aTOMaMHU KHCIIOPOAa, BOAOPO/Ia, a30Ta, cephl, pocdopa,
yriieponia. Mosekyibl IpOCThIX BEIIECTB-HEMETANIOB — BOAOPO/A, KUCIOPOa, a30Ta, Tajiore-
HOB. OTHOCHUTEIBHAS MOJIEKYJIIpHAs Macca.

CriocoOHOCTh AaTOMOB XUMUYECKUX JIEMEHTOB K 00Pa30BaHUI0 HECKOJIBKMX MPOCTHIX Be-
IECTB — AJJIOTPONHs. AJUTOTPOINHbIE MoAUUKAIMU Kuciaopona, hocdopa, omoa. Meranmuye-
CKHME€ U HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX BelecTB. OTHOCUTENBHOCTD 3TOTO MOHSATHUS.
Uwucno Asoraapo. KomuectBo BemectBa. Moib. MomsipHast Macca. MomsipHbIil 00beM ra3o-
o0Opa3HbIX BemecTB. KpaTHble eMUHUIBI N3MEPEHHS KOJIMYECTBA BEIIeCTBa — MUJUTUMOIb U KH-
JIOMOJIb, MIJIJTAMOJISIPHAS ¥ KMJIOMOJISIPHAS MacChl BEIIECTBA, MUJUTMMOJISIPHBIA U KHJIOMOJISIP-
HBI 00BEMBI TA3000pa3HBIX BEIECTB.

PacueTs ¢ ucnonp3oBaHUEM TTOHATHH «KOJIHMYECTBO BEIIECTBAY, «MOJISIPHAS MACCay, «MO-
TSIPHBIN 00bEM Ta30B», «YUCIO ABOTAAPON.

demoncTpauuu. [Tonydyenune o3ona. OGpasiiel 6€7I0T0 U CEpOTo 0JI0Ba, OEIOTO U KPACHOTO
docdopa. HexkoTopsie METaIIBI U HEMETAILJIBI C KOJTMYECTBOM BelecTBa 1 Moib. MonspHbIN
00BeM Ta3000pa3HbIX BEIIECTB.

JladopaTopHbie onbIThI. 6. O3HAKOMJIEHUE C KOJUIEKIIMENH MeTaJIoB. 7. O3HAKOMIIEHHE C
KOJUIEKIIMEW HEMETAIIIIOB.

IIpenmeTHbIe pe3yabTaThl 00y4eHH s

Yyamuiicst JOJKEH ymems.

v HCIIOJIb30BaTh NP XAPAKTEPUCTUKE BELIECTB IMOHATHS: «METAIIIBIY, KIIACTHYHOCTHY, «TETI-
JIOTIPOBOTHOCTBY, «3JIEKTPOIPOBOTHOCTEY, KHEMETAILIBDY, «AJTIOTPOIHUS», «aJUIOTPOITHBIC
BUJIOM3MEHEHUS WIH MOIU(DUKAIIUNY;

v ONUCHIBATH TOJOKEHUE DIEMEHTOB-METAJIOB M 3JIEMEHTOB-HEMETAIIOB B [leproauye-
CKOM cucrteMme xumuueckux uemeHToB [1. . Menneneesa;

v kiaccu(UIUPOBATh MPOCTHIE BEMIECTBA HA METAJUIBI M HEMETAILIbI, JIEMEHTEI,

v ompeenaTh NPUHAIIEKHOCTh HEOPIraHMYECKUX BELIECTB K OJHOMY M3 U3YYEHHBIX KIIaCCOB
—MeTaJuTbl U HEMETAJLIHI;

v JI0Ka3bIBaTh OTHOCHTEIBHOCTH JIEJEHHS IIPOCTHIX BEIIECTB HA METAILILI M HEMETAJLIbI;

v XapakTepu3oBaTh 00LIME PU3NUECKHE CBOWCTBA METAJLJIOB;

v\ yCTaHaBIMBAaTh IPUYMHHO-CIIEACTBEHHBIE CBA3M MEKIY CTPOCHUEM aTOMa ¥ XUMHYECKOM
CBSI3BIO B MPOCTHIX BEIIECTBAX — METAJJIaX U HEMETaIlJIax;

V' 00BACHATH MHOTOOOpa3He MPOCTHIX BEIMIECTB TAKUM (haKTOPOM, KaK aJUIOTPOIIHS;
OTHCHIBATH

CBOICTBa BEIIECTB (Ha MpUMeEpax MPOCTHIX BEUIECTB — METAJUIOB U HEMETAIIIIOB);

v co0iromaTh MpaBuiia TEXHUKU 0€30IIaCHOCTH IIPU IIPOBEAEHUH HAOIIONEHUH U 1abopaTo p-
HBIX OIBITOB;

v UCIIOJIB30BAaTh IPH PEIIEHUU PACUETHBIX 3a1a4 MOHATHUS: «KOJIM YECTBO BELIECTBAY, «MOJIbY,
«IOCTOSIHHASL ABOTAPO», «MOJISIPHAS MACCay, «KMOJISIPHBIA 00BEM ra3oB», «KHOPMAlIbHbIE
YCIIOBUS»;

v POBOIMTH PACUYETHI C UCTIOIB30BAHUEM MTOHATHI: «KOJIMYECTBO BEILECTBA», «MOJIIPHAS
Maccay, «MOJISIPHBIM 00beM ra30B», «[IOCTOsIHHAasT ABOTaapoy.

MeTanpeaMeTHbIe pe3yabTaThbl 00y4eHUs!

Yyamuiics 10JKEH ymems.

v\ COCTaBJIATH KOHCIIEKT TEKCTA;

v\ caMOCTOATEIBLHO MCIOJIB30BaTh HETMIOCPEICTBEHHOE HAOIONCHHUE;
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v’ caMOCTOATENLHO OOPMIISITH OTYET, BKIFOUAIOIIHI OMHCAHNE HAOMIOICHHS, €T0 PE3yIib-
TaTOB, BHIBOJIOB;

v/ BBINOJHATH MOJHOE KOMIUIEKCHOE CPABHEHHE; BBIMIOHSATH CPABHEHHE 110 AaHAIOTHH.
TEMA 3. COEJMHEHUA XUMNYECKHUX 3JIEMEHTOB (14 gacos)

Crenens okucneHusi. CpaBHEHHE CTENIEHU OKUCIIEHUS U BajleHTHOCTH. OnpenieseHue cre-
MICHU OKHUCIICHHSI SJIEMEHTOB B OMHApHBIX coequHeHusx. CocTaBneHue GopmMys OMHAPHBIX CO-
€IMHEHUH, OOIIMI cI10CcOo0 UX HAa3BaHUM.

bunapHble coeIMHEHUS] METAJJIOB U HEMETAJJIOB: OKCHJIbI, XJIOPHIbL, CYabduasl u np. Co-
cTaBJeHUE UX GopmyI.

buHapHble cOeIMHEHNS HEMETAJUIOB: OKCHUIBI, JIETYYHE BOIOPOIHBIE COEAMHEHNUS, X COCTaB

u Ha3BaHus. [IpeacraBurenu oKCUIOB: Boja, YIJIEKUCIBIN ra3, HeramieHas u3Bectsb. [IpencraBu-
TEJH JIETYYMX BOJOPOIHBIX COEUHEHH: XJIOPOBOIOPO U aMMHAK.

OcHoBaHus, UX cocTaB U Ha3BaHUs. PacTtBopuMocTs ocHOBaHu# B Boje. [IpencraBurenu
HIenoueit: TUAPOKCUABI HATPUS, Kaus U Kaiblus. [loHsTHEe 00 MHAUKATOPaX U Ka4ECTBEHHBIX
peakuusx.

Kucnotsl, ux cocras u Ha3zBanus. Knaccudukanus kuciot. [IpencraBurenu Kuciot: cepHas,
cossiHasi, a3oTHas. [lonsTue o mkane kuciaorHocTH (mkana pH). i3MeneHnue okpacku HHAMK a-
TOpOB.

Conu Kak MpOU3BOIHBIE KUCIIOT U OCHOBAaHUM, X COCTAaB M Ha3BaHMs. PacTBOpUMOCTH coseit

B Bozie. [IpeacraBurenu coneil: xaopua HaTpus, kapooHar u gocdar kanpius. AMopdHbIE U
KpUCTAJJINYECKUE BEIIECTBA.

MexMouneKynsipHble B3aUMOAENHCTBUSA. THIIBI KpUCTAIUNINYECKUX PELIETOK. 3aBUCHUMOCTh
CBOMCTB BEILLECTB OT TUIOB KPUCTANINYECKUX PELIETOK.

YucTtsle BemecTBa U cMecH. IIpumepsl ®KUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceid. CBoiicTBa
YHCTHIX BelecTB U cMeceil. x coctaB. MaccoBasi u o0beMHas 101 KOMIIOHeHTa cMecH. Pacue-
Thl, CBA3aHHBIE C UCIIOJIb30BAHUEM TIOHATHUS «JI0JIS».

JdemoncTpanuu. O6pasibl OKCHIOB, KUCIIOT, OCHOBAHUM U coyieid. Moienu KpUCTaNINYeCKIX
PELIETOK XJIOpHUIa HaTpHs, anMasa, okcuja yriepoaa (IV). KuciaoTHo-1enounble HHIUKATOPHI,
M3MEHEHHUE X OKPACKH B Pa3IUYHbIX CpelaX. YHUBEPCAIbHBIM HHIUKATOP U U3 MEHEHHUE €T0
OKpacku B paznnuHbix cpenax. lkana pH.

JladopaTopHbie onbIThI. 8. O3HAKOMJICHHE C KOJUICKIIUEH OKCUIOB. 9. O3HaKOMIIEHUE CO
cBoiictBamu ammuaka. 10. KauectBennas peakuus Ha yriekucinsii ras. 11. Onpenenenue pH
PacTBOPOB KUCIOTHI, IeJI04YH ¥ BoAbL. 12. Onpenenenne pH TMMOHHOTO U S10JI0YHOTO COKOB Ha
cpe3e w1o40B. 13. O3HakoMmileHHE ¢ KoJUIeKLuen coneil. 14. O3HakoMIIeHHE ¢ KOJUIEKLIUEn
BELIECTB C Pa3HbIM TUIIOM KPUCTAUIMYECKON pemeTku. M3roTosienue Moneneit kpucraminye-
cKuX peuerok. 15. O3HakomiIeHHEe ¢ 00pa3LoM TOPHON TOPOJIBL.

IMpakTnyeckue padornl. 2. [IpuroroBnenue pacTBopa caxapa u pac-

4eT €ro MacCcoBOM J10JIM B PACTBOPE.

HpeHMeTHBIe pPe3yJabTaThbl Oﬁy'leHI/Iﬂ

VYyamuiics NOJKEH ymemb:

v HCHOJB30BaTh MIPU XapAKTEPHCTHUKE BENIECTB TIOHATHS: «CTENIEHb OKHCIICHUS, «BAJICHT-
HOCTB», «OKCUJbDY, KOCHOBAHUS, ILIEJTOUYN», KKAYECTBEHHAs PEAKIIU», KUHIUKATOPY, «KHC-
JIOTBD?, KKHCIOPOJCOAEPKAIINE KUCIOThD, «OECKUCIOPOIHbIE KUCIOThI», «KUCIOTHAS Cpeaay,
«IIENOYHAs Cpeqay, «KHeUTpanbHas cpenay, «ikana pHy», «comm», «aMmopQHbIe BEIIeCTBaY,
«KPUCTAJUINYECKUE BEUIECTBA», «KPUCTAIINYECKAsl PEIIETKA», «MOHHAS KPUCTAJUIMYECKas
pelIeTKay, «aTOMHas KPUCTAIIMYECKAsl PELIETKay, «MOJIEKYIISIpHAsI KpUCTAJLIMYECKasl pe-
HIeTKa», «METaUINYEeCKasi KpUCTAIIINYECKAs PEHIETKa», «CMECH»;

v xIaccH(UIUPOBATH CIOKHBIE HCOPraHUYECKUE BEMIECTBA IO CO CTABY HA OKCHUJIbI, OCHOBA-
HUSl, KUCJIOTBI U COJIM; OCHOBAHMSI, KUCIIOTHI M COJIM IIO PACTBOPUMOCTHU B BOJI€; KUCJIOTHI 110
OCHOBHOCTH U COJIEP’KaHUIO KHCIIOPOJa;

v’ OmpeneNATh NPUHAIIEKHOCTh HEOPIaHUIECKHUX BENIECTB K OJHOMY M3 H3yYEHHBIX KJIACCOB
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(OKCHIBI, JIETY4YHE BOJOPOAHBIE COEUHEHNUS, OCHOBAaHUS, KMCIIOTHI, COJIN) 10 (hopmyie;

v ONHKCHIBATH CBOMCTBA OTIENBHBIX MPEICTABUTENEH OKCUIIOB (Ha IIPUMEPE BOJIBI,
YIJIEKHUCIIOTO T'a3a, HErallleHOH U3BECTH ), JIETYYUX BOJOPOIHBIX COEAMHEHUN (Ha IpUMepe
XJIOPOBOJOPOJa M aMMHUaKa), OCHOBaHMH (Ha mprUMepe TUAPOKCUIOB HATPUS, KIS U KaJbIHs),
KHUCTIOT (Ha MIpUMepe CEPHOM KUCIIOTHI) U coliel (Ha MpuMepe XJIopuaa HaTpusl, kKapOoHaTa
KaJbIus,pocdara KanpIus);

v/ OmpeensaTh BAJEHTHOCTh U CTENICHb OKUCIICHHS SJIEMEHTOB B BEIIIECTBAX;

v cOCTaBJIATH (OPMYJIbI OKCHIOB, OCHOBAHHIA, KUCJIOT M COJIEH 1O BAJIEHTHOCTSM M CTENEHAM
OKHCIIEHUS JIEMEHTOB, a TAKXE 3apsaM HOHOB, YKa3aHHBIM B TaOlIMIIE PACTBOPUMOCTHU
KHCJIOT, OCHOBAHWM U COJICH;

v COCTaBJIATH Ha3BaHHUs OKCHIOB, OCHOBAHHH, KUCIIOT U COJIEH;

v/ CpaBHMBATh BaJEHTHOCTb M CTENEHb OKMCIIEHUST; OKCUJIBI, OCHOBAHHUSI, KHCJIOTBI M COJIH TIO
COCTaBYy;

v HCIOJB30BaTh TAOIHILy PACTBOPUMOCTH IS ONIPEEIEHHs] PACTBOPUMOCTH BEIIECTB;

v/ yCTaHaBIMBATh FEHETHYECKYIO CBSI3b MEK/Ty OKCHIOM U THIAPOKCHIOM U HA00OPOT;
MIPUYUHHO-CJIE/ICTBEHHBIE CBSA3H MEXAY CTPOECHHUEM aTOMa, XUMUYECKOM CBS3bIO U TUIIOM
KPUCTAJTMYECKOU PEHIETKH XUMUYECKUX COEMHEHUI;

v XapakTepu30BaTh aTOMHBIE, MOJIEKY/ISIPHBIE, HOHHbBIE METAINYECKHAE KPUCTAIUTUYECKUE
PELIETKH; CPENY pacTBOpA C MOMOIIBIO HIKaib! pH;

v\ PUBOIUTHL MPUMEPHI BEILECTB C PA3HBIMU TUIIAMHU KPHUCTAJUIMYECKON PELIETKH;

v pOBOJMTH HAOIIOIEHHS 32 CBOMCTBAMU BEIIECTB U SBJICHUAMM, IIPOMCXOIAIIMMU C BELIEC-
TBaMU;

v co0OiroIaTh MpaBuiia TEXHUKU 0€30TIaCHOCTH IIPU MTPOBEAEHUH HAOIIONCHUH U OTIBITOB;

v WCCIENoBaTh Cpey pacTBOpa ¢ MOMOMLIBIO HHIUKATOPOB;

v DKCIEPHMEHTAILHO Pa3anyarh KUCIOTHI U IIEJI0YH, ITOIb3YACh HHIMKATOPaMHu;

v WCIONB30BaTh NIPU PEIICHAM PACUYETHBIX 3a/1ad MMOHSITHS «MaccoBast J0JIs dJIEMEHTA B BEIIlE-
CTBE», «MaccoBas J0JI1 paCTBOPEHHOT'O BELIECTBa», «0OBEMHAs J0JIs ra3000pa3HOTo Belle-
CTBa»;

v obpaiarses ¢ 1abopatopHEIM 000PYIOBaHHEM U HArpeBaTeIbHBIMH IPUOOPAMH B COOTBET-
CTBUM C MPaBUJIaMU TEXHUKH O€30MacHOCTH;

v/ ONHCHIBATH XUMHYECKHIA IKCIIEPUMEHT C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH POITHOTO)
SI3BIKA U SI3bIKA XUMUU;

v/ JlenaTh BBIBOJIBI T10 PE3yJIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA;

v TOTOBUTBH PacCTBOPHI C ONPEIEIEHHON MACCOBOM JI0JIEH paCTBOPEHHOIO BELIECTBA,;

v TIIPUTOTOBHTH PACTBOP M PACCUYMTATH MACCOBYIO JIOJIFO PACTBOPEHHOTO B HEM BEICCTBA.
MeranpeaMeTHble pe3yibTaThl 00y4eHUs!

Yyamuiicst JOJKEH ymemsy.

v/ COCTaBJIATH HAa OCHOBE TEKCTA TAOJIMIIBI, B TOM YHCIIE ¢ IpuMeHeHneM cpeacts UKT;

v’ 10/ pyKOBOJCTBOM YYHUTEJIS IPOBOAUTD OMIOCPEINOBAHHOE HAOIIOIEHHUE;

v 10/ pyKOBOICTBOM YYHUTEIst OPOPMIIATH OTUET, BKIIFOYAIOIIHMI OMMCAHUE SKCIIEPUMEHTA, €TO
pe3yNnbTaToB, BHIBOOB;

v’ OCYIIECTBISITh HHIYKTUBHOE 06001IeH e (0T SAMHUIHOTO TOCTOBEPHOTO K 00IIEMY BEPOST-
HOCTHOMY), T. €. OIIPeNIEATh 00IIKe CYIIeCTBEHHbIE IPU3HAKY JIBYX U Oosiee 00BEKTOB U
¢bukcupoBaTh UX B GOpMe MOHATHUS WUIIH CYXKICHUS,

v\ OCYLIECTBIATH JeIyKTHBHOE 00001IeHUe (TIOABENEHHE EAMHMYHOTO JOCTOBEPHOTO MO 00-
11ee JOCTOBEPHOE), T. €. aKTyaJIU3UPOBATh MOHATHE WIN CY)KJICHHUE, U OTOXKAECTBIATh C HUM
COOTBETCTBYIOLINE CYILIECTBEHHbIE PU3HAKH OJTHOTO WU 0oJiee 0ObEKTOB;

v’ OIpeeNATh aCIEKT KIAaCCU(pHUKAIHH;

v OCYIIECTBIATH KIaCCU(DUKAIIHIO;

v 3HaTh U MCIOJB30BaTh Pa3IMYHbIE (POPMBI PEICTABICHUS KIacCH(DUKALIUH.

TEMA 4. U3MEHEHMU S, TPOUCXOASIIIUE C BEIIECTBAMM (12 +3(IpakTuKyM) 4acos).
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IlonsiTue ABNEHUI, CBA3aHHBIX C U3MEHEHUSIMU, IPOUCXOAAIIUMU C BEILIECTBOM.

SIBneHus, CBA3aHHbIE C U3BMEHEHUEM KPHUCTAJUIMYECKOTO CTPOEHUS BEIIeCTBa P MOCTOSH-
HOM €ro cocTaBe, — (huzndeckue spiaeHus. Ouznueckue sBICHUS B XMMUU: TUCTHIUIALUSA, KPU-
CTaJIJTM3alusl, BhITapUBaHUE U BO3TOHKA BEIIECTB, (PUIBTPOBaHUE U LEHTPU(]PYTHU pOBaHUE.
SIBneHus, CBA3aHHBIE C N3BMEHEHUEM COCTaBa BEUIECTBA, — XUMHUYECKUE peakuuu. [Ipusnaku

Y YCJIOBHSI POTEKAHUS XUMHUECKHUX peakiuil. Boljenenue TemnoTel 1 cBeTa — peaxiiu rope-
Hus. [Tonarue 06 9K30- U SGHAOTEPMUUECKUX PEAKIUIX.

3aKOH COXpaHEHUS MAcChl BEIIECTB. XUMUYECKUE YpaBHEHUs. 3HAY€HNE UHEKCOB U KO-

s unmentoB. CocTaBieHrne YpaBHEHUH XUMHUECKUX PEAKIIHMA.

Pacuetsl mo XxuMu4yeckuM ypaBHEHUsIM. Pellienue 3a7a4 Ha HaX0XKEHHE KOJTMYEeCTBA, MacChl
WM o0beMa MPOAYKTa PEaKIUuH 10 KOJIUUECTBY, Macce MM 00beMy MCXOTHOTO BelecTna. Pac-
YeThI C UCIIOJIb30BAaHUEM TOHSATHUS «JI0JIs1», KOT/Ia HCXOJHOE BELIECTBO JJaHO B BUJIE pacTBOpa

C 3a1aHHOM MacCOBOM J10JI€M paCTBOPEHHOIO BELIECTBA WM COACPKUT ONPEIECIICHHYIO T0JI0
MIPUMECEH.

Peakuun pasnoxenus. Ilpencrasienne o CkOpoCcTH XUMUYECKUX peakuuii. KaranuzaTopsl.
®epmenTsl. Peakiiuu coequnenus. Katanurnyeckue u HekaTaauTHUECKHE peakluu, o0paTu-
MbI€ M HeoOpaTuMble peakiuu. Peakiuu 3aMerienus. P akTHBHOCTH METaJUIOB, €r0 HCIONb-
30BaHUE JIJIs1 IPOTHO3UPOBAHUS BO3MOXXHOCTH MTPOTEKAHUS PEAKIINI MEX Ay METalJIaMHi U KHC-
JIOTaMH, P€aKIIMH BHITECHEHHSI OTHUX METAJJIOB U3 PaCTBOPOB UX COJIEH APYTHMMHU METaJlIaMHU.
Peaxuu oOMena. Peakiuu HelTpanu3anuu. YCIOBUS MPOTEKAHUS PeaKinii 0OMeHa B pacTBO-
pax 70 KOHILa.

THunbel XUMUYECKUX PEAKIM HAa IPUMEpEe CBOMCTB BOMIBI. Peakuys pas3ioKeHus: — 3JIEKTPOIIA3
BOJIbl. Peakuny coenHeHnss — B3aUMOJIEHCTBUE BOBI C OKCHJAMH METAJUIOB U HEMETAJIIOB.
VYcnoBue B3aUMOJEHCTBUS OKCHIOB METAJIJIOB U HEMETAJIOB C BOJIOM. [IOHATHE «TUIPOKCHUIIBIY.
Peaxiun 3aMernieHns — B3aMMOJIEHCTBHE BOJbI C MeTaIaMu. Peakiiun oOMeHa — TUApOIIN3 Be-
LIECTB.

Jemoncrpanuu. [Tpumeps! pusnueckux sBiIeHUN: a) u1aBieHue napaduxa; 6) BO3roHka ioga
W1 OEH30MHOM KUCIIOTHI; B) paCTBOPEHUE OKPALIEHHBIX cosiel; T') qudy3ust TyIHUCTHIX Be-
LIECTB C rOpsIIEH JTaMIIOYKH HakanuBaHus. [IpuMepsl XUMHUYECKUX SIBICHUM: a) TOPEHUE
MarHus, pocdopa; 6) B3auMoeiiCTBIE CONISTHON KUCIOTHI C MPaMOPOM MUJIU MEJIOM; B) MOJTY-
yeHue ruapokcuaa menu (II); r) pacTBopeHne NoIy4eHHOTO THAPOKCHIA B KUCIOTaX; /1) B3au-
MmozeiictBue okcuaa meau (1) ¢ cepHoit KucnoTol NMpu HarpeBaHUY; €) pa3ioKeHue NepMaH-
raHata Kajus; ) pa3JioKeHHe epoKCHa BOIOPOa ¢ TIOMOIIbIO TUOKCHIAa MapraHiia 1 KaTtaJia-
3bI KapTo(eis NI MOPKOBH; 3) B3aUMOJIEHCTBUE pa30aBICHHBIX KUCIOT C METaJJIaMU.
JlaboparopHblie onbIThI. 16. [IpokannBaHue Menu B INIAMEHU CIUPTOBKU. 17. 3amelieHue me-
1 B pactBope xyopuaa meau (I1) sxemezom.

IIpakTyeckne padorsl. 3. [Ipu3HaKM XUMUYECKUX PEAKLIUH.

IIpexmeTHBIE pe3yabTaThI 00yYeHHS

VYyammiics JOIKEH ymemb:

v HCHONB30BaTh MPU XapPAKTEPUCTHKE BEHIECTB MOHATHUS: «IUCTUILISAIUS, KIEPETOHKAY,
«KpUCTAJUIN3ALHNSDY, «BBITIAPUBAHUEY, «DUIBTPOBAHUEY, «BO3TOHKA, UJIU CYOIMMALIUS»,
«OTCTAauBaHMUE», KIIEHTPU(DYTUPOBAHUEY, «XUMHUECKAS PEaKLUs», «XUMUYECKOE YpaBHEHHUEY,
«peaKliy COCTUHEHUS», «PEAKLIUU PA3I0KEHUN, «PEAKIIMH 0OMEHa», «PEAKIH 3aMEILEHUS»,
«peakLUn HENTPaIu3alun», «3K30TEPMUUECKHUE PEAKLIUNY, «IHIOTEPMUUECKHUE PEAKLIUNY,
«peaKliy TOPEHUs», «KaTaIU3aTopbl», «(PEepMEHTHI», «OOpATUMBIE PEAKIIUN», KHEOOpAaTUMbIE
peakLum», «KaTAIMTUYECKUE PEAKLIUN», «HEKATAIUTUYECKUE PEAKIIMU», «Psil aKTUBHOCTU
METaJIOBY, «TUIPOIIN3Y;

v’ yCTaHaBIMBATh PUYMHHO-CICACTBEHHBIC CBS3U MKy (PU3HUECKUMHU CBOMCTBAMU BEICCTB
U CIIOCOOOM pa3lesieHus CMecei;

v’ 0OBSICHATH 3aKOH COXPAHEHHUS MAaCChl BEHIECTB C TOYKU 3PCHUSI AaTOMHO-MOJICKYIISIPHOTO
YUEHUS;
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v COCTaBJISATh yPaBHEHHSI XUMHIECKHX PEAKIIMI Ha OCHOBE 3aKOHA COXPAHEHHUS MaCChI
BEILIECTB;

v/ ONHKCHIBATH PEAKIMH C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH POIHOTO) A3bIKA H A3bIKA
XUMHH;

v xracCH)UIUPOBATh XUMHUUYECKUE PEAKIIUH 110 YUCITY U COCTABY MCXOIHBIX BEIIECTB U MPO-
IYKTOB PEAKINH; TeII0BOMY 3¢ (deKTy; HalpaBIEHUIO TPOTEKaHUS peaKIMK; y4acTUIO KaTa-
JI13aTopa;

v HCHOBb30BaTh TAOHILy PACTBOPHUMOCTH IS ONIPEIEIEHHs BO3MOKHOCTH MIPOTEKAHMUS PEaK-
Ui 0OMeHa; AIEKTPOXUMHUYECKHUNA PsJl HAIIPSDKEHUH (aKTUBHOCTH) METAJIOB JUIs OMpesie-
JIEHUSI BO3MOKHOCTH MPOTEKAHUS PEAKIMI MEX1y METAJUIAMH U BOAHBIMH PAaCTBOPAMH KHC-
JIOT U COJIEH;

v HaOIIoIaTh ¥ ONKCHIBATH IPU3HAKHU U YCIIOBHUS TEUECHUS XUMUYECKUX PEAKIUH, JeIaTh
BBIBO/IbI HA OCHOBAHUY aHAJM3a HAOIIOICHUN 32 SKCIIEPUMEHTOM;

v TIPOBOIMTH PACUETHI [0 XUMHIECKUM YPaBHEHHUSM Ha HAXOKIECHUE KOTMIECTBA, MACCHI HIIH
o0beMa MPOAYKTa peaKkIiy M0 KOJTUUECTBY, Macce WIH 00bEMY MCXOHOTO BEIIECTBA; C HC-
IIOJIb30BAaHUEM IOHATHUS «JO0JIs», KOTZIa UCXOAHOE BELIECTBO JAHO B BUJE pacTBOpa C 3a-
JAHHOM MAacCOBOM J10JIEH PACTBOPEHHOIO BELIECTBA UIIU COAEPKUT OIPEIEICHHYIO OO0
MIPUMECEH.

MeTal’lpe}IMeTHBIe pe3yJabTaThbl oﬁyquI/m

VYyamuiics NOJKEH ymemb:

v COCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM 4HCIIE ¢ npuMenenneM cpencts UKT;

v’ caMOCTOATENLHO OOPMIISITH OTYET, BKIFOYAROIINI OMMCAHUE SKCIIEPHMEHTA, €r0
PE3yabTaTOB,BBIBOJIOB;

v HCIONB30BaTh TAKOW BUJI MBICIICHHOTO (MI€aIbHOTO) MOJIEIUPOBAHUsI, KAK 3HAKOBOE MOJIe-
JUpoBaHUE (Ha IpUMEpe YpaBHEHUH XUMHUUECKUX peaKiuii);

v’ pasnuyarh 00bEM U COICPIKAHKE MOHSTHIA;

v/ pasnuyarh poJOBOE M BHIOBOE TIOHATHS,

v’ OCYIIECTBISITH POJIOBHIOBOE ONPE/ICICHUE ITOHATUH.

TEMA 5. PACTBOPEHHE. PACTBOPBI. CBOUCTBA PACTBOPOB QJIEKTPOJIMTOB (18+1
(MpakTHUKyM) 4acoB)

PacTtBOpeHue kak Gpusuko-xumuueckuit npouecc. [ToHsaTre o rugpaTax 1 KpUCTaUIOTUApa-
Tax. PactBopumocTs. KpuBbIe pacTBOPUMOCTH KaK MOZEIb 3aBUCHMOCTH PACTBOPUMOCTH
TBEPIBIX BELIECTB OT TemIeparypbl. HacbllieHHbIe, HEHACBILICHHBIE U IEPECHIILIEHHBIC
pacTBOpBl. 3HaYEHHUE PACTBOPOB I IPUPOJIBI U CEIBCKOTO XO3SIMCTBA.

IToHsATHE 00 NMEKTPONUTHUECKON IUCCOLUAIMU. DIIEKTPOJIUTHI U HEAEKTPOJINTHL. Mexa-
HU3M JMCCOLMAINI IEKTPOJIUTOB C Pa3IMUHBIM XapakTepoM cBsi3U. CTeneHb 3IeKTPOIUTHYE-
ckoil mucconanuu. CUiIbHBIC U C1a0ble JIEKTPOIUTHI.

OCHOBHBbIE MOJOKEHUSI TEOPUH IEKTPOIUTHYECKON Aucconanyy. loHHbIe ypaBHEHUS
peaxiuii. Peakiun oOMeHa, uaymue 10 KOHLA.

Knaccu¢ukarus HOHOB U X CBOMCTBA.

Kucnotsl, ux knaccuduranus. /uccoruanus KUCIOT U UX CBOICTBA B CBETE TEOPUU dJIEK-
TPOJINTUYECKON Ircconranui. MoeKylIsIpHble M HOHHBIE YPAaBHEHM peakuui. Bzaumonen-
CTBHUE KUCJIOT C METaJLIaMU. DJIEKTPOXUMHUYECKHI sl HAIPSHKEHUN METAJIIIOB.
B3anMopnencTBue KUCIOT ¢ OKCUAAMU METALIOB. B3auMonelcTBUE KUCIOT ¢ OCHOBAaHUSIMU —
peakius HeliTpanu3auuu. BzaumoneicTBre KUCIOT ¢ cossiMu. Mcnonb3oBaHue TaOauIIbI
PaCcTBOPUMOCTH ISl XapAKTEPUCTUKU XUMHUYECKUX CBOMCTB KHCIIOT.

OcHoBanus, ux Ki1accupukanus. Juccounanys OCHOBaHUM U UX CBOMCTBA B CBETE TEO-

PHU DIIEKTPOIMTHYECKON Aucconuanuu. Bzanmonencrere ocHoBaHuM ¢ coisiMu. Mcronb3oBa-
HUe TaOIHIIbI pACTBOPUMOCTH JJISl XapaKTEPUCTUKN XUMHUYECKUX CBOMCTB OCHOBaHUH. B3aumo-
JCHCTBHE LICIIOUEN C OKCUAAMH HEMETAIIOB.

Conn, ux gucconuanys U CBOMCTBA B CBETE TEOPUU JIEKTPOJIUTUYECKON AUCCOLUALINH.
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B3aumogeiicTBre comneit ¢ MeTamiamMu, 0COOCHHOCTH ITHX peakiuii. BzanmopeiicTBue comneii ¢
consimu. Mcronp3oBanue TaOIUIIBI pACTBOPUMOCTH TSI XapPAKTEPUCTHKNA XUMUYECKUX CBONCTB
COJIeH.

O0600menune cBefeHnit 00 OKCHIAX, UX KIACCU(DUKAIIUN U CBOMCTBAX.

I'eneTnueckue psapl MeTallIa U HeMeTasuia. [ eHeTudyeckas cBsi3b MEXKy KilaccaMu Heopra-
HUYECKUX BEIICCTB.

OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

Ompenenenre cTeneHel OKUCIEHUS sl SJIEMEHTOB, 00Pa3yIOIINX BEIIeCTBA pa3HBIX KJac-
coB. Peakinu HOHHOTO OOMEHA U OKUCITUTEIHbHO-BOCCTAHOBUTEIbHBIC peakiiui. OKUCIUTEND U
BOCCTAHOBHTEIIb, OKHUCIICHHE 1 BOCCTAHOBIICHHUE.

CocraBiieHHe ypaBHEHUN OKHUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUNA METOJIOM JJIEK-
TPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJIOB U HEMETAIIJIIOB, KUCJIOT U COJIEH B CBETE OKUCIU-
TEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.

JdemoncTpanuu. VcnibiTaHue BEIIECTB U UX PACTBOPOB Ha 3JIEKTPONPOBOAHOCT. 3aBUCH-
MOCTB JIEKTPOIIPOBOJHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTpAIMH. J[BI>KeHNE OKpaIeHHBIX
HMOHOB B JIEKTPUUYECKOM MoJie. B3anumoeicTBre HUHKA C Cepoil, CONSTHOM KUCIOTOM, XJI0PUI0M
menu (II). Topenue maruus. BzanmonelicTBre XJI0pHOM U CEPOBOIOPOIHOM BOABI.
JlaGopatopHble onbITHI. 18. B3aumoneiicTBie pacTBOPOB XJIOpHUIa HATPHUS U HUTpaTa cepedpa.
19. Ilonydyenue HepaCTBOPUMOTO THIPOKCH/IA M B3AaUMOJIECTBUE €ro ¢ Kuciotamu. 20. B3a u-
MOJICHCTBHE KUCJIOT ¢ OCHOBaHMAMHU. 21. B3anMomeiicTBrue KUCIOT ¢ OKCUJaMH METaJIIoB. 22.
BzanmopeicTBre KUCIIOT ¢ MeTaliaMu. 23. BzanMoneicTBre KUCIIOT ¢ consaMu. 24. Bzanmonen-
CTBHE IIIeJIOYEH ¢ KHCIoTaMu. 25. B3anMojeicTBre 11eJI0Yel ¢ OKC WJIaMM HEMETAJIIIOB. 26.
B3anmopneiictBue menouel ¢ comssMu. 27. [lonydenue u cBOMCTBAa HEPACTBOPUMBIX OCHOBAaHHM.
28. B3aumopelicTBHEe OCHOBHBIX OKCHIOB ¢ KuclIoTamu. 29. B3anmoaeicTBHE OCHOBHBIX
okcnaoB ¢ Bogod. 30. BzanMmoaeicTBHEe KUCIIOTHBIX OKCHJIOB CO IejaodamMH. 31.
BzanMopaeicTBrEe KMCIIOTHRIX OKCHIIOB ¢ BomoH. 32. B3anmonelicTBue colieli ¢ KMcjaoTaMH. 33.
BzanmopeiicTBue coneit ¢ menodamu. 34. B3auMoneiicTBre coeit ¢ comsiMu. 35.
B3anmoneiicTBre pacTBOPOB COJEN ¢ METAJUIAMM.

IIpakTH4yeckas padora:

4. PenieHne 3KCTIEpUMEHTAJIbHBIX 3a7au.

IIpenmeTHbIe pe3yabTaThl 00y4eHH s

Yyamuiicst JOJKEH ymemsy.

v HCIOJIB30BaTh NP XaPAKTEPUCTUKE TPEBPAIIEHUI BENIECTB MOHITHS: «PacTBOP»,
«OIIEKTPOJUTUYECKAS TUCCOLIMALUSD, «IIIEKTPOIUTHI», KHEIIEKTPOIUTHI», CTEIIEHb
JUCCOIUAITNIY, CUITbHBIC IIEKTPOIUTHD), «CIIA0ble MIEKTPOIHUTHD), «KATUOHBD), «AHHOHBD,
«KHUCJIOTBI», «OCHOBAHUS, «COJIN», KMOHHBIC PEAKITUNY, «HECOJICO0PA3YIOIINE OKCUIBI,
«co1e00pa3yroIIue OKCUIBD, «OCHOBHBIC OKCHJIBD, «KHCIOTHBIE OKCUIBD», «CPEIHHE CONIN,
«KHCJIBIE COJIN», «OCHOBHBIE COJIN», «KTEHETUYECKHUH PSII», «OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHbIE
peaKImn», KOKUCIUTEIbY, «BOCCTAHOBUTEIbY, «OKUCICHHE), «BOCCTAHOBIICHHUEY;

v OIHUCHIBATh PACTBOPEHHE KaK (DM3MKO-XMMHUUECKHH TIPOLIECC;

v\ WUIIOCTPHPOBATH IPUMEPAMH OCHOBHBIE TIOJIOKEHUS TEOPUH DIEKTPOTUTHYECKON
JUCCOIIMAITIH; TCHETHUECKYIO B3aMOCBSI3b MEXKTY BEIIECTBAMHU (IIPOCTOE BEIIECTBO — OKCHU/T
— TUAPOKCHUL — COJIb);

v XapakTepu30BaTh OOLIME XMMHUUYECKHUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KHC-
JIOT, OCHOBAHUU U COJIEH C MO3ULIUNA TEOPUH FIEKTPOIUTUUECKOM TUCCOLUALIMU; CYIIIHOCTD
ANEKTPOJIMTUYECKON JUCCOLMALIMU BEIIECTB ¢ KOBAJICHTHOW MOJISIPHON M MIOHHOW XUMHYE-
CKOM CBSI3b10; CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUN;

v\ IPUBOIUTHL IPUMEPHI PEAKIHM, TOATBEPHKAAIOIINX XMMUUECKHE CBOMCTBA KMCIIOTHBIX M OC-
HOBHBIX OKCHUJIOB, KUCJIOT, OCHOBAaHUI U COJIEH; CYILIECTBOBAaHUE B3aUMOCBSI3H MEX]Yy OC-
HOBHBIMU KJIACCAMU HEOPTaHUYECKUX BEIIECTB;
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v xIacCH)UIUPOBATh XUMHUUCCKUE PEAKIIUH 110 «U3MEHEHHUIO CTETEHEN OKUCICHHS
3IIEMEHTOB, 00Pa3yIoIINX pearupyolre BEeIeCTBa»;

v COCTaBJISATh ypaBHEHHUS DIICKTPOIUTHYECKOMN UCCOIMAIIMN KUCIIOT, OCHOBAHHIA M COJIEH;
MOJIEKYJISIPHBIE, MTOJIHbIE U COKPAIllEHHbIE HOHHBIE YPaBHEHUS pEaKLUN C yH4aCTHEM AJIEKTPO-
JINTOB; YPABHEHUSI OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN, UCTIONb3YS METOJ MIEK-
TPOHHOTO OanaHca; ypaBHEHHs peaklnii, COOTBETCTBYIOIIMNX MOCIEI0BAaTENbHOCTH («IIeTI0u-
Ke») MpeBpaleHN i HEOPraHMYECKUX BEIIECTB PA3TUYHBIX KJIACCOB;

v OmpeeNATh OKUCIIUTENL U BOCCTAHOBHUTEN b, OKUCIIEHHE M BOCCTAHOBIICHUE B OKHUCIUTEb-
HO-BOCCTAHOBUTEIIBHBIX PEAKIUAX;

v/ yCTaHaBIMBATH IPUYMHHO-CIEACTBEHHBIE CBA3U: KIIacC BEIIECTBA — XUMHUECKUE CBOWCTBA
BEIIIeCTBA; HAOJIONATh U OMUCHIBATh PEAKIIMU MEXKY HIEKTPOIUTAMHU C IIOMOIIBIO €CTECTBEH-
HOTO (PYCCKOTO WJIK POIHOTO) SA3bIKA U SI3bIKA XUMUU;

v TIPOBOIHTH OIBITHI, TOATBEPKIAOIINE XUMHIECKHE CBOUCTBA OCHOBHBIX KJIACCOB HEOPTa-
HUYECKHUX BEIECTB.

v’ obparmmarbest ¢ 1abopaTopHbIM 000PYIOBAaHHEM U HATPEBATENb HBIMU MPUOOPAMH B COOTBET-
CTBHUM C MPaBUJIaMU TEXHUKH O€301MacHOCTH;

v HaOMIoaTh 3a CBOWCTBAMH BEIIECTB U SBICHUSIMHE, TPOUCXOMISAIINMH C BEIECTBAMU;

v ONHCHIBATh XUMHYECKHUI SKCIIEPUMEHT C MOMOMIBIO €CTECTBEHHOTO (PYCCKOTO WM POIHOTO)
A3bIKA U S3bIKA XUMUU;

v/ Jlenarth BBIBOJIBI [0 pE3yJIbTaTaM MPOBEIECHHOTO SKCIIEPUMEHTA.

MeTaHpe)IMeTHBIe pe3yJabTaThl oﬁyquI/m

Yyamuiics J0/KEeH ymems.:

JieJ1aTh IOMETKH, BBIITUCKH, TUTHPOBAHUE TEKCTA;

COCTABJIATh JAOKJIAJ;

COCTaBJISATh HA OCHOBE TE€KCTa rpaduku, B ToM yucie ¢ npumeHeHuem cpencts UKT;
BJIa/IETh TAKUM BHUJIOM M3JIOKEHMSI TEKCTA, KaK PACCYKIEHUE;

HCIIOJIb30BaTh TaKOM BUJI MBICJIEHHOIO (M1€aIbHOI0) MOETUPO BaHMs, KaK 3HAKOBOE MOJIe-
JUpOBaHUE (HAa IPUMEPE YPAaBHEHUM peakluil AUCCOLMAllMY, HMOHHBIX YPAaBHEHUN PEaKIUii,
MOJIypEaKIUid OKUCIICHUS-BOCCTAHOBIICHNUSA);

v/ pasnuyarh KOMIIOHCHTBI J0Ka3aTebCTBa (T€3UC, apIYMEHTHI U (POPMY I0Ka3aTeNbCTRA);

v OCYIIECTBIATH NPAMOE MHIYKTHBHOE J0Ka3aTeIbCTBO;

v’ ompesensTh, UCXOMs U3 YU4eOHOI 3a1a4u, HeOOXOMUMOCTh HEMOCPEACTBEHHOTO WIIH OIIOCpe-
JIOBAaHHOI'O HAOJIIONCHNS;

v’ caMOCTOATENBHO (HOPMHUPOBATH IPOrPAMMY IKCIIEPUMEHTA.

Pe3epBHOe BpeMsi — 1 u.(uToroBoe 000011I1€HUE).

AN N NN

COAEPXAHMUE ITPOI'PAMMBbI
9 kaacc (2 4 B HeJeIno, Bcero 68 4, u3 HuX 4 4 — pe3epBHOE BpeMsI)

IloBTOpEHHE OCHOBHBIX BONIPOCOB Kypca xumuu 8 kiacca (3 yaca)

Tema 1. OBIIIASA XAPAKTEPUCTUKA XUMHUUYECKHUX 3JIEMEHTOB U

XUMMNYECKHUX PEAKI.[I/IFI. HEPHO}II/I‘IECKI/IFI 3AKOH 1 NIEPUOJAUYECKAS
CUCTEMA XUMHNYECKHX JIEMEHTOB .M. MEHJEJEEBA (10 uacoB)

XapakTepuCTHKa 3JIEMEHTA IO €ro NnoyoxkeHuto B [leproguyeckoi cucteMe XuMUYEeCKUX
anemeHToB [I. 1. MenneneeBa. CBolicTBa OKCUIOB, KUCTIOT, OCHOBAHUM U COJIEW B CBETE TEOPUHU
ANEKTPOIIMTUIECKON JUCCOIUALIMN U OKUCIICHUS-BOCCTAHOBJIEHUS.

[TonsiTHE 0 MepeXOAHBIX deMEeHTax. AMQOTEPHOCTh. [ eHETHUECKUI psi] TEPEXOTHOTO die-
MEHTA.

[Tepuognueckuii 3akoH u llepuonnueckas cucrema xumudeckux 3neMeHT o Jl. . Mennene-
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eBa. XUMUYECKask OPraHu3alus KUBOW U HEXKUBOM MTPUPOJIbI. XMMHUECKUI COCTaB spa,
MaHTHU U 36MHOM KOPBI. XUMUYECKHUE DJIEMEHTHI B KJIETKAX )KMBBIX OpraHU3MOB. Makpo- u
MHUKPO3JIEMEHTBHI.

O6006111eH1E CBEIEHNH 0 XUMHUECKHX peakiusax. Kinaccupukanus XUMUYECKUX peakluii 1o
Pa3IMYHBIM MPU3HAKAM: «YHCJIO U COCTAB PEArupyoNuX U 00pa3yroIIUXCsl BEIECTBY,
«TETI0BOM 3(PPeKT», «HampaBleHUE», «KM3MEHEHHE CTENIEHEW OKHCIEHMSI SJIEMEHTOB,
00pa3yIoInX pearupyoiire BEenecTBay, «(as3ay, «MCMoIb30BaHUE KaTalu3aTopay.

[ToHsiTHE O CKOPOCTH XUMHUYECKON peakiuu. DaKTOpkl, BIUSIONIME HA CKOPOCTh XUMUYE-

ckux peakuuid. Karanuzaropsl u katanus. UHTMOUTOPEI. AHTHOKCHIAHTHI.

JemoncTpanum. Paznuunsie hopmel Tabnuuet [. 1. MenneneeBa. Mojienn aToMOB 3JIEMEHTOB
1—3-ro nepuoaoB. Mozenb cTpoeHUs! 3eMHOTO 1apa (MonepeyHsblil pa3pes). 3aBUCUMOCTb CKO-
POCTH XMMHYECKOW PEAKIIMK OT MPHUPOJIBI PearupyroIfX BeMEeCTB. 3aBUCUMOCTh CKOPOCTH XHU-
MUYECKOH peaKuy OT KOHIEHTPAUU Pearupyronx BelecTB. 3aBUCUMOCTh CKOPOCTH XUMH-
YECKOM peaKIuu OT IJIOMIAIH COMPUKOCHOBEHHUS PEaruPYIONMIUX BEIIECTB («KHUTIAIIAN CIO0M»).
3aBUCHMOCTb CKOPOCTH XMMUYECKOM peakuu OT TEMIIEpaTyphl pearu pyrouux BemecTs. [ omo-
TeHHBII U reTeporeHHbIN KaTanusbl. DepMeHTaTuBHBIN KaTtanu3. IHrubuposanue.
JladopatopHbie onbIThI. 1. [TonyyeHue rupokcuaa MHKA U UCCIIEIOBAHUE €r0 CBOMCTB. 2.
MonenupoBanue nocrpoenus Ilepuoguueckoit cucremsl xumudeckux ueMenToB /1. 1. Menne-
neeBa. 3. 3aMelIeHue )Kene30M Meau B pactBope cynbdara menu (I1). 4. 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOW PeaKIuu OT MPUPOIBI PEAarHPYIOIINX BEIIECTB HA IPUMEPE B3aUMOICHCTBUS
KHCIIOT C METaJJIaMU. 5. 3aBUCUMOCTbh CKOPOCTH XUMUUYECKON PeaklMy OT KOHLIEHTPAUU pearu
PYIOIIKX BEIIECTB HA MPUMEPE B3aUMOACHCTBUS IIUHKA C COJITHOM KHUCIOTOM pa3iuyHOI
KOHIICHTPALINH.

6. 3aBUCUMOCTbh CKOPOCTH XUMUYECKOW PEAKIIUH OT IJIOMIAJAN COMPUKOCHOBEHHS PEarupyronmx
BelecTB. 7. MoenupoBaHUE «KUIISIIETO CIOs». 8. 3aBUCUMOCTh CKOPOCTU XMMUYECKOM peak-
MY OT TEMIIEpaTyphl pearupyromnux BEIIECTB Ha TpuMepe B3aumoaeicTeus okcuaa meau (1) ¢
PacTBOPOM CEPHOM KUCIIOTHI pa3IMuHOM TemMneparypsl. 9. Pasnoxenne nepokcuaa BOAOPOaA €
nomotbeo okcruna Mapranmna (IV) u karamasel. 10. OOHapy»)eHue KaTajga3bl B HEKOTOPBIX
MUIIEBBIX poaykTax. 11. MHrubupoBanue B3auMoIeHCTBUS KUCIOT C MeTaJlIaMu
YPOTPOIIHMHOM.

HpeHMeTHBIe pPe3yJabTaThbl Oﬁy'leHI/Iﬂ

VYyamuiics NOJKEH ymemb:

v UCIIOJIB30BATh IPH XapaKTEPUCTUKE NPEBPALIEHHI BELIECTB [0 HATHS: «XUMHYECKAS PEaK-
U, «PEAKINH COSTUHEHUS, «PEAKIINH PA3I0KECHUD», PEAKIIUU OOMEHAY, «PEaKIuu 3aMe-
LIEHUS, «PEAKIUN HEUTPATU3ALMNY, «IK30TEPMUUYECKUE PEAKIIUNY, «IHIOTEPMUUECKUE pe-
aKIUN», «OOpPATUMBIC PEAKIIUNY, «HEOOPATHUMbIE PEAKIIHI, KOKUCITUTEIHHO-
BOCCTAaHOBHTEIIbHBIE PEAKIIMN», KTOMOTEHHBIE PEAKIIUN», KT€TEPOTCHHBIE PEaKIIMn», «KaTa-
JTUTHYECKHE PEAKLIUN», «HEKATATUTHIECKUE PEAKIIUN», «TETIOBOM 3 (HEeKT XUMHUECKOM pe-
AKIMI, «CKOPOCTh XUMHYECKON PEAKIINIY, «KAaTAIH3aTOP»;

v XapakTepu30BaTh XUMUYECKHE 3IEMEHTHI 1-3-TO IIEPUOIOB 0 MX MOJIoXkKeH IO B [Teprou-
YECKOW CUCTEME XUMMHUYECKHX A1eMeHTOB /[[.- 1. MeHeneeBa: XUMUYECKUNA 3HAK, MOPSAIKO-
BBl HOMEp, IEPUOJ, TPYIIIA, MOArPYIIa, OTHOCUTEIbHASL aTOMHAsI Macca, CTPOEHUE aro Ma
(3apsiz sapa, YUCI0 MPOTOHOB M HEUTPOHOB B sipe, 00IIee YKUCIIO AIEKTPOHOB, paclpeere-
HUE JIEKTPOHOB T10 3JIEKTPOHHBIM CJIOSIM, IPOCTOE BEUIECTBO, (hopMysa, Ha3BaHUE U THII
BBICIIIETO OKCH/Ia U THAPOKCUIA, JIETY4YETO BOAOPOTHOTO COCTUHEHHUS (ISl HEMETAIIIOB));

v XapakTepu30BaTh OOIIME XMMHUYECKHE CBOUCTBA aM(OTEPHBIX OKCHIIOB U THIPOKCHJIOB;

v\ PUBOIUTHL MPUMEPHI PEAKIHIA, TOATBEPHKAAOIIUX XMMUUECKHE CBOUCTBA aM(POTEPHBIX OK-
CUJOB U TUAPOKCUJIOB;

v\ JaBaTh XapaKTEPUCTHKY XUMHYECKUX PEAKLHUI 110 YKCIIY U COCTABY UCXOAHBIX BEIECTB U
MPOAYKTOB PEaKIUU; TEIUIOBOMY dPQEKTY; HAMPABICHHUIO MPOTEKAHUS PEAKIIUU; U3MEHEHHUIO
CTEIEHEN OKUCIICHUS DIIEMEHTOB; arperaTHOMY COCTOSIHHIO UCXOJHBIX BEUIECTB; YYACTHIO Ka-
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Tanu3aropa;

V' O0OBACHATH Y IPUBOIUTE IIPUMEPHI BIMSHMS HEKOTOPHIX (PaKTO poB (IPUPOA pEarHPyIOLIHNX
BEILIECTB, KOHIIEHTpAIUs BEIECTB, JaBJICHUE, TEMIIEPATypa, KaTaau3arop, MOBEPXHOCTh CO-
MIPUKOCHOBEHUS PEAarupyroINX BEIIECTB) HA CKOPOCTh XUMUUYECKUX PEAKITHIA;

v HabIroaTh U ONMCHIBATh YPABHEHHS PEAKIIMI MEKTY BEIECTBAMH C TIOMOIIBIO €CTECTBEH-
HOTO (PYCCKOTO WJIM POTHOTO) SI3bIKA U SI3bIKA XUMUH,

v' IPOBOJMTH OIBITHI, OATBEPIKIAONIME XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIIOB M THI-
POKCHIOB; 3aBHCHMOCTh CKOPOCTH XUMHUYECKON PEaKIMK OT pa3IMIHbIX (pakTopoB (mpupoa
pearupyronux BeulecTB, KOHIIEHTPALMsI BEIIECTB, AaBICHHE, TEMIIepaTypa, KaTalau3aTop, mno-
BEPXHOCTH CONMPUKOCHOBEHUS PEArUPYIOITUX BEIIECTB).

MeTal’lpe}IMeTHBIe pe3yJabTaThbl oﬁyqunﬂ

VYyamuiics NOJKEH ymemb:

v’ OmIpeneNATh 1eNb yYeOHON NEeATENLHOCTH C TOMOMIBIO YUUTENS B CAMOCTOATENBHO, HCKATh
CpEeIICTBa €€ OCYIIECTBICHHUS, padoTas Mo MJIaHy, CBEPSITH CBOU JICUCTBUS C IIENbI0 U TIPH
HE0OXOAMMOCTH UCIPABIISATH OLIMOKH C MOMOIIbIO YUUTEIS U CAMOCTOSITENIBLHO;

v COCTaBJIATH aHHOTALIUIO TEKCTA,

v/ co31aBaTh MOJIEIH C BBIIEJICHHEM CYIECTBEHHBIX XapaKTEPUCTUK 00BEKTA U
MIPEICTABICHUEM

UX B IPOCTPAHCTBEHHO-TpaUUECKON MIIM 3HAKOBO-CUMBOJIMYECKON (hopme;

v’ ompenenaTh BUIBI KIACCU(PHKAIMHU (€CTECTBEHHYIO M HCKYCCTBEHHYIO);

v OCYIIECTBIATH NPAMOE JIEAYKTUBHOE JI0KA3aTEIHCTRO.

TEMA 1. METAJLJIBI (16 gacos)

[Tonoxenne metannoB B [lepuoguueckoii cucreme xuMuueckux anemenToB . . Mennenee-
Ba. MeTayuinyeckas KpUCTATUYECKas pelieTka U MeTalInyecKasi XuMu4deckas cBsi3b. O01ume
¢dusmaeckue cBoricTBa MeTayioB. CIiIaBbl, UX CBOMCTBA U 3HaYCHHE. XMMUYECKHUE CBOWCTBA Me-
TaJIJIOB KaK BOCCTAHOBUTEJIEH, @ TAK)KE B CBETE UX IOJIOKEHUS B SJIEKTPOXUMUUYECKOM Py
HanpsokeHui MetauioB. Kopposus MeTamioB U criocoObl 00pbObI ¢ Heil. MeTanisl B IpUpO/IE.
OOu11e criocoObl UX MOTYYEHHUS.

O0mas xapakTepuMCTHKA IIEeJOYHBIX MeTa/UI0B. MeTtasuibl B mpupoae. Ob1ue crnoco-

Ob1 ux nonyuyeHusi. Ctpoenue aromoB. [llenounsie MeTamIbl — MpOCThIE BemecTBa. BaxkHeiiue
COCTMHEHMSI IETIOYHBIX METAJIJIOB — OKCHJIBI, THIPOKCUABI U COMHU (XJIOPHIbI, KapOOHATHI,
cynb(arel, HUTPATHI), KX CBOMCTBA U MPUMEHEHUE B HAPOJHOM X03sicTBe. Kanuiinbie
ynoOpeHus.

OO0mas xapakTepuCcTHKA 3JIeMeHTOB IIaBHOM noarpynns! Il rpynnsi. Ctpoenue ato-

MoB. IllennouHo3emenbHbIE METauIbl — MPOCTHIE BelllecTBa. BaxkHeilre coefuHeH s 1eI104HO-
3eMEeTbHBIX METAJIJIOB — OKCHJIbI, TUAPOKCH]IBI U CONU (XJIOPHIbI, KApOOHATHI, HUTPATHI,
cynbdarsl, pocdarsl), UX CBOWCTBA U IPUMEHEHUE B HAPOJHOM XO3SHCTBE.

Amomunumii. Ctpoenue aroma, GU3NYECKUE U XUMUYECKHUE CBOMCTBA MPOCTOTO BEIECTRA.
CoenuHeHus aTIOMUHUSI — OKCHJI U THA-POKCHU, UX aM(OTEpHBIN XapakTep. Baxxuelimme conu
antoMuHus. [IpuMeHeHre amoOMUHMS U €10 COSAMHEHUH.

XKenezo. Crpoenue aroma, puU3ndyecKue 1 XUMUYECKUE CBOMCTBA POCTOrO BeulecTna. [ exHe-
trueckue psaabl Fex+u Fes+. Baxneiiine conu xene3a. 3Ha4eHUE jKelie3a U €ro COSAMHEHU N
JUTSI IPUPOJIBI M HAPOJTHOTO XO3SMCTBA.

JemoncTpanun. OOpa3iipl MIEIOYHBIX U MIET0YHO3eMETbHBIX MeTaI0B. OOpasiibl CIIaBOB.
B3anmoneiicTBrue HaTpusl, JIUTHS U KAJIBLKS ¢ BOAOW. B3auMoneiicTBre HaTpusi 1 MarHusi ¢ Kuc-
noponoM. BiaumoneiictBue MetaiioB ¢ HemeTauiaMmu. [lonydyenue rupokcuaos xenesa (II) u
(I11).

JlaGoparopHblie onbIThI. 12. B3aumoneicTBue pacTBOPOB KUCIIOT U COJIEN C MeTaulaMu. 13.
O3znHakomiieHHE C pyaamu xenesa. 14. OxkpammBaHue TUIAMEHHU COISIMU IIEJIOYHBIX METAJIIOB.
15.B3aumoneiictBue kanbuus ¢ Bogoi. 16. [lonyuenue ruipokcua Kajablus U UCCIEA0BAHNE
ero cBoicTB. 17. [lonydyeHue ruapokcuia allOMUHUS U UCCIIEIOBaHKUE €ro CBOMCTB. 18. B3aumo-
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JeicTBHE Kele3a ¢ comsiHou kucnotoil. 19. [Tonmyuenune ruapokcunos xenesa (I1) u (1) u uzy-
YEHHE UX CBOMCTB.

IIpakTuyeckne padorsl. 1. Pemienre skcriepuMeHTaNbHBIX 33/1a4 Ha paclio3HaBaHUE U MO-
Jy4€HHE COCAMHEHUN METAJIIOB.

HpeHMeTHBIe pPe3yJabTaThbl Oﬁy'leHI/Iﬂ

VYyamuiics NOJKEH ymemb:

v UCIIOJIB30BATh IPH XapaKTEPUCTUKE METAILIOB U UX COCIUHEHUN MOHATUS: «METAJLIBDY, «PSJL
AKTUBHOCTH METAJLJIOBY, «IIEJIOYHBIE METAJUIb», «IIEJIOYHO3EMEIbHBIE METAILIIBDY, UCIIOIB30-
BaTh WX MMPHU XaPAKTEPUCTUKE METAILIIOB;

v JaBarh XapaKTEPUCTHKY XUMHYECKUX 3JIEMEHTOB-METAILIOB (ILEI0YHBIX METAIOB, MATHHS,
KaJIbIIMSI, aTFOMHUHMS, JKeJIe3a) M0 MX MOJIOKEeHHIO B [lepuoanyeckoit cucTeMe XUMHIECKUX
snemenToB [I. . MenneneeBa (XUuMHUECKUI 3HAK, TOPSKOBBIA HOMEp, MEPH OJl, TPYIIIIa,
MOJIPYIINa, OTHOCUTENbHAS aTOMHAsl Macca, CTPOEHHE aTtoMma (3aps] sSpa, YUCIIO IPOTOHOB

Y HEUTPOHOB B siipe, 0011ee YUCII0 3IEKTPOHOB, paclpeleleHUe IEKTPOHOB 10 IEKTPO H-
HBIM CJIOSIM), IPOCTOE BEIIECTBO, (JOpMYIIa, HA3BaHUE U TUII BBICILIETO OKCUJA U TUAPOKCH-

a);

v Ha3BIBaTh COEIMHEHHS METAJUIOB M COCTABIIATH UX (POPMYJIbI [0 HA3BAHUIO,

v XapakTepu30BaTh CTPOEHHE, O0IINe PU3MIECKHUE U XUMUUECKHE CBOUCTBA MTPOCTHIX
BEIL[ECTB-METAILIOB;

V' 00OBACHATH 32aBUCUMOCTbH CBOUCTB (MJIM MPEICKA3bIBATH CBOMCTBA) XMMUUYECKHUX DJIEMEHTOB-
METaJIOB (paJnycC, METAJUIMYECKHUE CBOICTBA AIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEb-
HBIE CBOIMCTBA JIEMEHTOB) U 00pa3yeMbIX UMU COCAMHEHMI (KUCIOTHO-OCHOBHBIE CBOMCTBA
BBICIITUX OKCHUIOB ¥ THJIPOKCHIOB, OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA) OT IOJIO-
eHus B [lepuoanueckont cucreme Xumuueckux aiemeHToB /. Y. Menneneena;

v ONHKCHIBATh OOIIME XUMHYECKHE CBONCTBA METAIIOB C IMTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WM POIHOTO) SI3bIKA U S3bIKA XHUMHH;

v\ COCTaBJIATL MOJIEKYIIAPHBIE YPABHEHUS PEAKIHIH, XapaKTEPHU3YIOIINX XUMUYECKUE CBOMCTBA
METAJIJIOB M UX COEIMHEHMI, a TaKKe AIEKTPOHHbIE YPABHEHUS IIPOLIECCOB OKUCIICHHUSI-
BOCCTAHOBJICHUS; YPABHEHUS IEKTPOIUTUYECKON TUCCOLUALMN; MOJIEKYIISIPHBIE, TIOJHBIE U
COKpaIlleHHbIC NOHHBIE YPABHEHUS PEAKLIMI C yHaCTHEM 3JIEKTPOJIUTOB;

v\ yCTaHaBIMBATh IPUYMHHO-CIIEACTBEHHBIE CBA3U MEXKIY CTPOEHUEM aToMa, XMMHUYECKON
CBSI3b10, TUTIOM KPUCTAJUTUYECKON PELIETKH METAIIOB U UX COEAUHEHUH, UX o0mmMu Gpusmnd e-
CKUMH M XUMUYECKIUMHU CBONCTBAMU;

v/ ONHUCHIBaTh XUMUYECKHE CBOMCTBA IIEIOYHBIX M IIEI0YHO3EMETBHBIX METAILIOB, & TAKKE
AIIFOMHMHHUS U KeJie3a U UX COeIMHEHUH C MOMOIIbI0 €CTECTBEHHOIO (PyCCKOTO UM POTHOTO)
SI3bIKA U SI3bIKA XUMUU;

v/ BBINOJHATE, HAOIIOAATH U ONUCHIBATE XUMUYECKHUM SKCIIEPUMEHT 10 PACIIO3HABAHUIO BaXK-
HEUIIMX KaTHOHOB METAJIIOB, TUAPOKCH/I-UOHOB;

v’ BKCIIEPUMEHTAJIBHO MCCIIEN0BATh CBOMCTBA METAILIOB M MX COEMHEHHH, PEIlaTh
AKCIIEPUMEHTAJIbHBIE 33]1a4u 110 TeMe «MeTaibhy;

v\ ONUCHIBATH XUMUYECKHUH SKCIIEPUMEHT C IIOMOIIILIO €CTECTBEHHOIO (PYCCKOTO WK POJHOTO)
SI3bIKA U SI3bIKA XUMUU;

v\ POBOIMTH PACUETHI 10 XMMHUUYECKHM (POPMYJIaM U YPABHEHHAM PEAKIMM, MPOTEKAIOIIUX C
y4acTHEM METAJUIOB U UX COCUHEHUN;

v obpaiarbes ¢ 1a0oparopHbIM 000PYIOBAHHEM U HArPEBATENLHBIME IPUOOPAMH B COOTBET-
CTBUHM C MPaBUJIAMU TEXHUKH 0€30MMaCHOCTH;

v Habmronarh 3a CBOMCTBAMU METAJUIOB M UX COEAMHEHUM U ABICHUAMH, IPOUCXOIAIMMU C
HUMU,;

v\ ONUCHIBATH XUMUYECKHH YKCIIEPUMEHT C IIOMOIILIO €CTECTBEH HOTO (PYCCKOTO MM
POIHOTO) SI3bIKA U SI3bIKA XUMUU;

v/ Jlenarth BBIBOJIBI 10 PE3yJIbTaTaM IPOBEIECHHOTO SKCIIEPUMEHTA.
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MeTal’lpe}IMeTHBIe pe3yJabTaThbl oﬁyquI/m

VYyamuiics NOIKEH ymemb:

v paboTarh 10 COCTABIEHHOMY IUIaHYy, UCIIOIb3Yys HAPSLY ¢ OCHOBHBIMHU U JIOTIOJHUTEIBHbIE
cpezcTBa (CIpaBOYHYIO JIUTEPATYPY, CIOKHBIE TPpudOpsI, cpeactsa UKT);

v C IOMOIIIBIO YYHUTENSE OTOMPATH IS PEIIEHHUs YIEOHBIX 3a/1a4 HEOOXOAUMBIE CIIOBAPH, SH-
LUKJIONIEUH, CIIPAaBOYHUKH, IIEKTPOHHBIE JUCKHU;

v’ CONOCTABJIATH ¥ OTOMPATh HH(POPMALIUIO, TOTYYEHHYIO M3 PA3IHYHBIX HCTOYHUKOB (CIIOBA-
PH, SHIMKIIONEANH, CIIPABOYHUKH, IEKTPOHHBIE IUCKH, ceTh HTepHeT);

v TpeacTaBiIATh MH(GOPMAIIUIO B BUJIE TAOHIL, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHCIIE C
npuMmeHeHueM cpencts UKT;

v 0GOPMJIATH CBOM MBICIIM B YCTHOM M IIUCHMEHHOM PEYH ¢ YUETOM CBOMX YUE€OHBIX U JKH3-
HEHHBIX PEYEBBIX CUTYyalluli, B TOM 4ucie ¢ npuMeHeHueM cpeacts UKT;

v COCTaBJISATH PEIEH3MIO HA TEKCT;

v’ OCYIIECTBISITH 0Ka3aTeNIbCTBO OT MPOTHBHOTO;

v’ OmpeeNATh, HCXOMIs U3 YUeOHOM 3a1a4u, HEOOXOMMMOCTh MCIIOIb30BAHUS HAOIFOICHHUS UK
JKCIIEPUMEHTA.

TEMA 2. HEMETAJLJIBI (28 yacoB)

OOm1ast xapakTepuCTHKa HEMETAJJIOB: MojioxkeHue B [lepronnyeckoii cucteMe XUuMHUUECKUX
anemenToB [1. . MenneneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, AJIEKTPOOTpULaTeNbHOCTH (D0)
KaK Mepa «HeMeTaJNInYHoCcThY, psaa D0. Kpucramindyeckoe CTpoeHNE HEMETAIUIOB — IPOCTBIX
BemecTB. Amorponusi. Du3znyeckue cBOMCTBa HeMETaI0OB. OTHOCUTEILHOCTh TOHITHI «Me-
TaJUD» U «HEMETAJD).

Bonopon. I[Tonoxenne Bonopona B [lepuonnueckoii cucteMe XuMu4eckux 3neMenToB Jl. U.
MenneneeBa. CtpoeHue aToma U MOJIEKyYJbl. PU3NYECKUE U XUMUYECKUE CBOKCTBA BOJOPO/A,
€ro IoJIy4eHHE U PUMEHEHHE.

Bona. Crpoenue monekynsl. BonoponHas xumuueckast cBs3b. @usnueckre cBONCTBA BOABI.
AHomanuu cBOHCTB BoAbL. ['mapodmibHbie 1 ruipoPoOHbIe BenlecTBa. XUMUYECKHUE CBOMCTBA
Boabl. KpyroBopot Boas! B ipuposie. Bonoouncrtka. Asparust Boabl. beitoBbie ¢puiibTpel. MuH e-
panbHble BoAbl. JUCTHIIIIMpOBaHHAS BOJla, €€ OJyYeHHE U IPUMEHEHHUE.

O0mas xapakTepucTuKa rajgoreHoB. CtpoeHnue aroMoB. IIpocTeie BeniecTBa 1 OCHOBHbBIE
COEMHEHMsI raJlOreHoB, UX cBoiicTBa. Kparkue cBenenus o xyope, Opome, prope u ioxae. Ilp u-
MEHEHHE raJIOr€HOB U UX COCIMHEHUI B HAPOJHOM XO3SMCTBE.

Cepa. Crpoenue atoma, aJulOTpOIUs, CBOMCTBA U IPUMEHEHHE poMOnUecKoil cepbl. OKCUIbI
cepsl (IV) u (VI), ux nonyuenue, cBoricTBa 1 npumMeHeHne. CepHasi KUCIOTa U €€ COIHU, X
IIPUMEHEHNE B HAPOJHOM X03s11cTBE. [IpOM3BOACTBO CEPHOM KUCIOTHI.

A3ot. CTpoeHue aroMa U MOJIEKYJIbI, CBOMCTBA IPOCTOIO BEIIECTBA. AMMUAK, CTPOEHUE,
CBOICTBa, Oy4YeHHe U puMeHeHrne. Colm aMMOHHUS, UX CBOMCTBA U puMeHeHne. OKCHIbI
azora (II) u (IV). A3oTHast KUCIIOTa, ee CBOMCTBA U MpuMeHeHue. HUTparsl u HUTPUTEHI, polIie-
Ma UX COJEPKaHUS B CEJIbCKOX03IMCTBEHHOM NMPOAYKIMH. A30THbIE Y10OpEHUSI.

®ocdop. CtpoeHue aroma, aJUIOTPOIHUs, CBOMCTBA Oeoro 1 KpacHoro ¢ocdopa, ux mpu-
MeHeHue. OcHOBHBIE coetuHeHus: okeul pocdopa (V) u oprodocdopHas kuciaora, pocdarsl.
dochopHble y1oOpeHus.

Yraepoa. CtpoeHue atroma, ajuIOTPOIIHsI, CBOMCTBA MOAUHUKAIIHMA, TpuMeHeHne. OKCHIbI
yrnepoaa (1 1) u (IV), ux cBoiictBa u npumeHnenue. KapOoHaThl: KaJbIHUT, COMA, MOTAI, UX
3Ha4Y€HUE B IPUPOJIE U KU3ZHU YEJIOBEKa.

Kpemunii. Ctpoenue aromMa, KpUCTAJUIMYECKUIM KPEMHUM, €70 CBOMCTBA U IIPUMEHEHHUE.

Oxcun kpemuus (I1V), ero npupoaubie pa3HOBUAHOCTH. CHIIMKATHl. 3HAYCHUE COCTMHEHUM
KpEMHHUS B )KMBOU M HEXKUBOH npupozne. IlonaTre o cuiaMKkaTHON NPOMBIIUIEHHOCTH.
demoncTpanuu. O6pasiisl raJoreHOB — MPOCTHIX BelecTB. B3anMoaeicTBre TaJloreHoB ¢
HaTpHUeM, C aJloMHHUEM. BoiTecHeHue XxnopoM OpomMa 1 oza U3 pacTBOPOB UX coneil. B3au-
MOJIEHICTBHE CEphI C METaJJIaMH, BOAOPOAOM H KUCIIOpoioM. B3zaumoseiicTBrie KOHIIEHTPU-
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POBaHHOM a30THOM KHUCIIOTHI ¢ MeIbI0. [lomiomienue yriieM pacTBOPEHHBIX BEUIECTB UJIU Ta-
30B. BoccTanoBnenune menu u3 ee okcuaa yrieM. O0pasiisl MpUPOIHBIX COSAMHEHUH XJI0pa, ce-
pbl, hocdopa, yrepona, kpemaus. O0pa3ibl BAXKHEUITUX IS HAPOAHOTO XO3SHCTBA
cynb(aToB,HUTPATOB, KapOOHATOB, (hocdaroB. OOpa3Ilbl CTEKIA, KEPAMHKH, IIEMEHTA.
Jlaboparopnsbie onbiThl. 20. [lonydyenne u pacroznaBanue Bogopoza. 21. Mccnenosanue no-
BEPXHOCTHOTO HATSKEHUS BOJBI. 22. PacTBOpeHHe nepMaHraHara Kajiusi WM MEJHOTO KyTopoca
B Bojie. 23. ['uapararus o6e3BoxkeHHOTO cynbdara meau (I1). 24. M3roroBieHne TUcoBoro
otreyarka. 25. O3HaKOMJICHHE ¢ KOJJIEKIIMEH OBITOBBIX GUIBTPOB. 26. O3HAKOMIICHHE C
COCTaBOM MUHEpaJIbHOM BOAbI. 27. KauecTBeHHasi peaklys Ha rajJoreHua-uoHsl. 28. [lonyuenue
Y pacrio3HaBaHue kuciiopona. 29. ['openue cepbl Ha Bo3nyxe U B kuciopozne. 30. CpoiicTBa
pa3baBiieHHOI cepHOit kucnoThl. 31. M3yuenue cBoiicTB ammuaka. 32. Pacrio3HaBanue coseit
amMonwusl. 33.CBoiicTBa pa30aBIeHHON a30THOM KUCIOTHL. 34. B3aumoneiicteue
KOHIIGHTPUPOBAaHHOW a30THOM KUCIIOTHI ¢ Meblo. 35. Topenue docdopa Ha BO3ayXE U B
kuciopoze. 36. Pacno3snaBanue ocdaros. 37. [openue yrs B kuciopoze. 38. [lomyuenue
YTOJIBHOM KHCIIOTHI M U3yueHue ee cBOMCTB. 39. [lepexon kapOoHaToB 6 runpokapOoHarsl. 40.
Pasnoxenue ruapokapOonara Harpus. 41. [lonydyeHne KpeMHEBOW KUCTIOThI U U3yUEHHUE €€
CBOMCTB.

IIpakTHyeckune padorsl. 2. Pemenne skcriepuMeHTaNbHbIX 3a1a4 1o teMe «lloarpynna ramo-
reHoB». 3. Pelienue skcriepuMeHTanbHbIX 3aAa4 1o teMe «llonrpynna kucnoponay. 4. [onyye-
HUE, cOOMpaHue U pacro3HaBaHUE T'a30B.

HpeHMeTHBIe pPe3yJabTaThbl Oﬁy'leHI/Iﬂ

VYyamuiics NOIKEH ymems:

v HCHOJB30BaTh MIPU XapPAKTEPHCTHKE METAIUIOB U UX COCIAMHEHHHN MOHATHSA: HEMETAILIBD»,
«TaJIOTE€HbI», «AJUIOTPOIHBIE BUIOU3IMEHEHUS, «GKECTKOCTh BOJIbI», «BPEMEHHAs KECTKOCTh
BOJIbI», «IIOCTOSIHHAS )KECTKOCTh BOABD», «OO0IIast )KECTKOCTh BOJIbDY;

v JaBarh XapaKTePUCTHKY XUMHYECKUX 3JIEMEHTOB-HEMETAILIIOB (BOIOPO/IA, TAJIOT€HOB, KHC-
Jopona, cepsl, a3ota, hocdopa, yrmepoaa, KpeMHHS) TI0 UX TOJ0KeHUI0 B [leproandeckoi
cucreme xumuueckux snemeHToB J1. . MenneneeBa (XMMHUYECKHIA 3HAK, TOPSIIKO BBIHA HO-
Mep, EpPUO, TpyIIa, HOATPYIIa, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOCHHE aToMa (3apsi
S7pa, YUCIIO IPOTOHOB U HEUTPOHOB B sifIpe, 001IIee YHCIIO0 IEKTPOHOB, paclpeieeHue
3JIEKTPOHOB IO AIEKTPOHHBIM CJIOSIM), IPOCTOE BELECTBO, (popMysia, Ha3BaHUE U TUIL

BBICIIIETO OKCHJIA ¥ TUAPOKCHUAA, GOpMYNa U XapakTep JETY4ero BOJIOPOIHOTO COSAUHEHU);

v’ Ha3bIBaTh COEJAMHEHHS HEMETAIUIOB U COCTABIATH UX (POPMYIIBI 10 HA3BAHHIO;

v XapakTepu30BaTh CTPOEHHE, 00IINe PU3MIECKUE U XUMUUECKHE CBOUCTBA IMTPOCTHIX
BELIECTBHEMETAIIJIOB;

V' 00OBACHATH 3aBUCUMOCTbH CBOUCTB (MJIM MPEICKA3bIBATH CBOMCTBA) XMMUUYECKHUX DJIEMEHTOB-
HEMETaJJIOB (pajnyc, HEMETaNINYECKHUE CBOMCTBA AJIEMEHTOB, OKUCIUTEIbHO-BOCCTAHO-
BUTEJIbHBIE CBOMCTBA DIIEMEHTOB) U 00pa3yeMbIX UMM COEIUHEHUN (KUCIOTHO-OCHOBHBIE
CBOMCTBA BBICIIMX OKCUOB U T'MJIPOKCUJIOB, JIETYYUX BOJOPOIHBIX COCAMHEHUN, OKHUCI U-
TeIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA) OT NojiokeHus B [leproanueckoii cucteme XuMu-
yeckux anemeHnToB 1. Y. Menpeneena;

v/ ONHKCHIBAThH OOIIIE XUMHYECKUE CBOWCTBA HEMETAILIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKO-
IO WJIM POTHOTO) SI3bIKA U SI3bIKA XUMHH,

v COCTaBJIATH MOJIEKYIIAPHBIE YPABHEHUS PEAKIHI, XapaKTEPHU3YIOIINX XUMUIECKUE CBOMCTBA
HEMETAJJIOB U UX COECAMHEHUH, a TAK)KE AJIEKTPOHHBIE YPABHEHMUSI IPOLIECCOB OKUCIICHHUS-
BOCCTAHOBJICHUS; YPABHEHUS AMEKTPOIUTHUECKON TUCCOLUALIMN; MOJIEKYIISIPHBIE, TIOJTHBIE U
COKpalCHHbIE NOHHBIE YPABHEHUS PEAKLUi C y4aCTUEM DJIEKTPOIUTOB;

v\ yCTaHaBIMBAaTh PUYMHHO-CIIEACTBEHHBIE CBA3U MEKY CTPOCHUEM aroMa, XMMHYECKON
CBSI3b10, TUIIOM KPUCTAJNINYECKON PEIIETKH HEMETAJIIIOB U UX COEIMHEHUH, UX O0IMUMH (pu3u-
YECKUMH U XUMHUYECKUMU CBOMCTBAMU;
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v/ ONHCHIBAaTh XMMHYECKHE CBONCTBA BOJOPOJIA, TAIOTEHOB, KMCIOPO/Ia, CEPhI, a30Ta,
dbocdopa, rpadura, anmaza, KpeMHUSI © UX COSTMHEHHH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
VI POIAHOTO) SI3bIKA U A3bIKA XUMMH;

v ONHKCHIBATH CIIOCOOBI YCTPAHEHHUS KECTKOCTH BOJIBI M BBITIOJIHATH COOTBETCTBYIOLIUI UM XH-
MUYECKUI IKCIIEPUMEHT;

v’ BBINOJIHATH, HAOIIONATH ¥ OMKMCHIBATE XUMHYECKHUI SKCIIEPUMEHT MO PACIIO3HABAHHUIO HOHOB
BOJIOPO/Ia U aMMOHHS, Cyabdar-, KapOoHaT-, CUIIMKAT-, pocdar-, Xaopua-, opoMua-, Ho-
JUJ1-UOHOB;

v/ 3KCIIEpHUMEHTAJbHO MCCIIEN0BATh CBOMCTBA METAJUIOB M MX COCMHECHHM, PEIIaTh YKCIIEPH-
MEHTaJbHbIE 3a7a41 10 TeMe «Hemeraniby;

v/ ONHCHIBATH XUMHYECKHIA SKCIICPUMEHT C MTOMOIIBIO €CTECTBEH HOTO (PYCCKOTO HITH
POIHOrO) sI3bIKA U SA3bIKA XUMHH;

v’ obparmarbest ¢ 1abopatopHbIM 000PYIOBAaHHEM U HATPEBATEILHBIME TIPUOOPAMH B COOTBET-
CTBUM C MPaBUJIaMU TEXHUKH 0€30MacHOCTH; HaOII0IaTh 3a CBOMCTBAMH HEMETAJIOB U UX CO-
€IMHEHUH U SIBJICHUSAMH, IPOUCXOAAIIMMYU C HUMU;

v/ Jlenarth BBIBOJIBI [0 PE3yJIbTaTaM MPOBEIECHHOTO SKCIIEPUMEHTA.

v IPOBOIHTH PACUETHI [0 XUMHUIECCKHM (POPMYIaM U YPaBHEHUSIM PEAKIIHiL, TPOTEKAIOIIHX C
Y4aCTHEM HEMETAIUIOB U UX COCTMHEHUH.

MeTal’lpe}IMeTHBIe pe3yJabTaThbl oﬁyquI/m

VYyamuiics NOJKEH ymemol

v OpraHM30BBIBaTh y4eOHOE B3aMMOJECHCTBUE B IPYIIe (PAaCIpeNesTh POIIH, JOrOBAPHBATHCS
APYT C APYTOM U T. 1.);

v npenBueTh (IPOrHO3MPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PELIEHHUIA;

v T[OHWUMATh MPUYKMHBI CBOETO HEYCIIEXa U HAXOAUTH CIIOCOOBI BHIXO/A M3 3TOM CHTYAIlHH;

v B JMAJIOTE C YYUTEIEM YUUTHCS BHIPAOATHIBATH KPUTEPHH OIIEHKH M OTPEIEIIATH CTENECHb
YCIIEIIHOCTH BBIMOJIHEHHSI CBOEH pabOoThl U pabOTHI BCEX, UCXOS U3 UMEIOIINXCS KPUTEPHEB,
COBEpIIEHCTBOBATh KPUTEPHUH OLIEHKHU U MOJIb30BATHCS UMU B XOZI€ OLICHKU M CAMOOIICHKH;

v/ OTCTauBaTh CBOIO TOYKY 3PCHUSL, apIYMEHTHPYS €€;

v’ TOATBEPK/IATh API'yMEHTHI (haKTaMH;

v KPUTHYHO OTHOCHUTBHCS K CBOEMY MHEHUIO;

v/ CIylarh JAPYruX, MBITaThCs IPHHUMATH JAPYTYIO TOYKY 3pEHHS, ObITH TOTOBBIM M3MEHHTh
CBOIO TOUKY 3pPECHMSI;

v cocTaBiATh pedpepar 10 ONpeAEIEHHON (OopME;

v/ OCYIIECTBISITH KOCBEHHOE Pa3/eUTENILHOE T0KA3aTENbCTBO;

v’ OmpeeNATh, UCXOMIs U3 YUeOHOM 3a1a4u, HEOOXOMMMOCTh MCIIOIb30BAHUS HAOIFOICHHUS UK
JKCIIEPUMEHTA. _

TEMA 3. OBGOBIIEHUE 3HAHHUU 110 XUMHUHU 3A KYPC OCHOBHOMHN HIKOJIBI (10 gacos)
[Tepuognueckuii 3akoH u llepuonnueckas cucrema xumuueckux smemenToB . M. Menne-
neeBa. Pu3nyeCKUil CMBICI OPSAKOBOTO HOMEpA 3JIEMEHTA, HOMEPOB MEPUOAA U IPYIIIbI. 3aK0-
HOMEPHOCTH M3MEHEHUS CBOMCTB JIEMEHTOB U UX COEAMHEHUN B IEPUOJIAX U IPYMIIAX B CBETE
MIPEJCTABICHUNA O CTPOCHUU aTOMOB 3JIeMEHTOB. 3HaueHue [lepuoanueckoro 3aKkoHa.

Buibl XuMHUUECKUX CBA3EH U TUIBI KPUCTAIIIMYECKUX PEIIETOK. B3auMOCBA3b CTpOEHUS U
CBOMCTB BEILECTB.

Knaccugukanus XuMHUYECKUX peakiuii O Pa3Iu4HbIM IIPU3HAKAM (YUCIIO U COCTaB pearu-
PYIOIINX U 00pa3yIOIIKUXCs BEIISCTB; HATMYNE TPAHUIIBI paznena ¢as; TemioBoi 3QpdeKr; u3me-
HEHUE CTENEHEN OKHUCIIEHUS aTOMOB; UCII0JIb30BaHUE KaTajanu3aTopa; HallpaBJICHUE TIPOTEKAHMs).
CKOpOCTh XUMUYECKUX peakluil U GakTopsl, BIUstONMe Ha Hee. OOpaTUMOCTh XUMUUECKHUX pe-
aKIUi U ciocoObl CMEIIEHHUS] XUMUYECKOTO PAaBHOBECHSI.

[IpocThie u crnoxHbIE BelecTBa. MeTaibl 1 HeMeTaulbl. [ eHeTHueckue psbpl MeTaia, HeMe-
Tajyia ¥ nepexoaHoro Metaia. OKCHIIbI U TUAPOKCUIBI (OCHOBAHUS, KUCIOTHI, aM(OTEpHbIE
ruspokcuipl), Conu, UX COCTaB, KiaccCupuUKaus U 00IIre XMMUYECKHUE CBOIICTBA B CBETE
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TCOpHUU BHCKTpOHHTquCKOﬁ JUCCOoMalu.

Tematnuyeckuii nnaH no xmumum 8 -9 Knacc

8 Knacc

(2 ywaca B Hepento. Bcero 68 yacos)

Ne ypoxkos HasBanue pazgena, maB | KomnuectBo yacoB
Bcero W3 Hux (popmbl KOHTPOIIST)
KOHTPOJBHBIX | MPAKTUIECKUX
pabor pabor

1 Beenenue 4 - 1

2 ATOMBI XUMHYECKHUX 9 1 -
JJIEMEHTOB

3 [IpocTsie BemecTBa 6 1 -

4 CoennHeHNsI XUMUYECKUX 14 1
JJIEMEHTOB

5 N3meHenus, 12+3 mp.p. 1 3
MPOUCXOISIIHE C
BEIIECTBAMHU

6 PactBopenue. PacTBopsl. 18+1mp.p. 1 1
CBoiicTBa pacTBOPOB
AJEKTPOIUTOB
HUTOTO 67+1(pe3.)=6 4 5

8

9 knacc (Bcero 68 yacoB 2 yaca B Hegento)

Ne ypoxkos HasBanue pazzaena, rmas KonnuectBo yacos
Bcero U3 Hux (hopMbl KOHTPOIIS)
KOHTPOJIbHBIX MPAKTHYECKUX
pabot pabot
1 Beenenue. O61mas 10 1 -
XapaKTepUCTHUKA
XUMHUYECKHX JJIEMEHTOB U
XUMHUYECKUX PEAKIUI
[Teproguueckuii 3ak0H 1
[lepnoanueckas cuctema
XAMHUYECKHUX 3JIeMeHTOB /I,
N. MenpeneeBa
2 MeTanibl 18 1 2
3 Hewmeranibl 28 1 3
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O0600111eH1E 3HAHUH T10 12
XHUMHH 32 KypC OCHOBHOM
IIIKOJIBI.

Hroro 68
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