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1. INnanupyemble pe3yJIbTAThl OCBOCHHS Y4eOHOT0 MpeaMeTa

JlesTenbHOCTh  0OPa30BATENHLHOTO YUPEKICHUS OOIIero oOpa3oBaHHS B OOYYCHUH XHMUU
JOJDKHA OBITh HAampaBlieHa Ha JIOCTHIKCHHE OOYYarOIIMMUCS —CIEAYIONUX JIHYHOCTHBIX
pe3yJbTaTOB:

1) B IICHHOCTHO-OPHEHTAIIMOHHOW c(hepe - YyBCTBO FOPIOCTH 33 POCCHUCKYIO XUMHUYECKYIO
HAyKy, TYMaHU3M, OTHOIIICHUE K TPYAY, IeJIeyCTPEMIICHHOCTh, CAMOKOHTPOIIb U CAMOOIICHKA;

2) B TPYAOBOI1 chepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalIbHEHIIeH 00pa30BaTe/IbHOM
TPaeKTOPUH;

3) B Mmo3HaBaTEIbHOW (KOTHUTHBHOM,MHTEIICKTYyadbHOM) cdepe —MOTHUBAIMS yUYCHUS,
YMEHHE YIIPABISATH CBOCH MMO3HABATEIBHOMN JAEITEIHLHOCTHIO.

MeranpeiMeTHBIMH  Pe3yJbTATAMH OCBOCHHS  BBIITYCKHUKAMH OCHOBHOW  IIIKOJIBI
IPOTPAMMBI [0 XUMHH SIBJISIFOTCS:

1) mmaneHvie YHHBEPCATHHBIMA - ECTECTBCHHO-HAYUHBIMA  CTIOCO0AMH  JISTTRIBHOCTH:  HAOTTFOTICHIIE, MBMEPCHIC,
OKCIICPUMEHT,  Y4eOHOE — WICCJICTIOBAHHE;, TIPUMEHEHHWE OCHOBHBIX METOJIOB IIO3HAHUS (CHCTEMHO-
WH(OPMAIMOHHBINA aHAIN3, MOJCIUPOBAHUE) JUIS W3YUYCHHUS PA3JIMYHBIX CTOPOH OKpY’Karomen
JCUCTBUTEIILHOCTH;

2) WCIOJb30BaHHE YHUBEPCATBHBIX CIOCOOOB  JEATEIBHOCTH IO PEIICHHIO MPOOJIEM |
OCHOBHBIX HMHTCIUICKTYaJIbHBIX ~ OMEpAIMii: HCIIOJIB30BAHUE OCHOBHBIX HMHTEIUICKTYaTbHBIX
ormepanuii:  (GOpMyITHUPOBAaHWE THUIOTE3, aHAIW3 ¥ CHHTE3, CpaBHCHHE, OOOOIICHHE,
CHCTEMaTH3aIlHs, BBISBICHHE IPUIHMHHO-CIICICTBEHHBIX CBSI3€H, MOUCK aHAJIOTOB;

3) yMeHHe reHeprpOBaTh HIICH U OMPEACIIATH CPEICTBA, HEOOXOAMMBIE TS UX PealU3allHu;

4) yMeHue OnpeesaTh eI U 3a7a4u eI TeIbHOCTH, BRIOMpPATh CPE/ICTBA Pean3alii 1en
U TIPUMEHSATH UX Ha TIPAKTHKE;

5) ucmosp30BaHUE PA3INYHBIX HCTOYHHKOB TS TOJIYYEHHS XAMHYECKOH HHPOPMAIIHH.
[IpenMeTHBHIMH pe3yabTaTaAMM OCBOCHHUS BBITYCKHUKAMU OCHOBHOMW IIKOJIBI TIPOTPaMMBI 1O
XUMUH SIBIISTFOTCSI:

1 B no3naBatenbHo# cdepe:

- JIaBaTh OIPENENICHUs] U3yYCHHBIX TOHITUIN: BEIIECTBO (XMMHUYECKUN IJIEMEHT, aTOM, WOH,
MOJIEKyJa, KPUCTANIMYECKas PelIeTKa, BEIIECTBO, MPOCTHIE U CIOXKHBIE BEIIECTBA, XMMUYECKast
dbopMyia, OTHOCUTEIbHAS aTOMHAsi Macca, OTHOCUTEIbHAs MOJICKYJISIpHAs Macca, BaJCHTHOCTD,
OKCHJIBI, KHCIIOTBI, OCHOBaHUs, COJIM, aM(pOTEpHOCTh, WHAUKATOP, TIEPHOAMICCKHI 3aKOH, TICpPH-
onuyeckas ~ CHUCTeMa,  MepUOauYecKas  Ta0iWia,  WM30TOMBI,  XHMHYECKas  CBS3b,
AIIEKTPOOTPHUIIATETILHOCTh,  CTENEHb  OKHUCIEHUS, JJEKTPOJINT); XUMHUYECKas  peaxius
(XMMUYECKOe ypaBHEHHUE, TCHETUYECKas CBS3b, OKUCIICHHE, BOCCTAHOBJICHHUE, SJICKTPOIUTHICCKAS

JUCCOLIMAIUS, CKOPOCTh XUMHUYECKON PEaKIINH);



- popmynupoBats nepuoanueckuii 3akon [[.11.MenaeneeBa u pacKpbIBaTh €ro CMBICIT,

- ONKCHIBaTh JIEMOHCTPALMOHHBIE U CAMOCTOSITEJIbHO IIPOBEJCHHBIE HKCIEPUMEHTHI,
UCIIOJIB3YS AJIsl 3TOI'0 €CTECTBEHHBIN (PYCCKUM, POJHON) S3bIK U SI3bIK XUMUU;

- ONKCBIBATh M DPA3IMYaTh W3YYCHHBIE KJIACCHl HEOPraHWYECKUX COCAMHEHHH, IPOCTbIE U
CJIOJKHBIE BEILIECTBA, XUMUUECKHAE PEAKLINM;

- KJTaccu(pUIMPOBATh U3YUECHHBIE OOBEKTHI U SBJICHUS;

- HaOJIOJATh JEMOHCTPHPYEMBIE U CAMOCTOSTENIBHO MPOBOAMMBIC OIBITHI, XUMUYECKUE PEaKIIHH,
HPOTEKAIOIME B IPUPOAE U B OBITY;

- Jenatb BBIBOJBl M YMO3AKIIOUEHUS U3 HAOMIOAEHWH, W3YyYEHHBIX XHMMHUYECKHX
3aKOHOMEPHOCTEN, IPOrHO3MPOBATh CBOMCTBA HEHU3YYEHHBIX BEIIECTB 110 AHAIOTUH CO
CBOMCTBAMH U3yYECHHBIX;

- CTPYKTYpPUPOBAaThb HM3YYEHHBIH MaTepual M XUMHUYECKyl0 HH(OpMaIuio, NOJY4YEHHYIO W3
JPYTUX UCTOYHHUKOB;

- MOJEIUPOBAaTh CTPOCHHE ATOMOB JJIEMEHTOB IIEPBOIO - TPETHErO IEPUOAOB, CTPOEHHUE
IIPOCTEUIINX MOJIEKY!I.

2. B nieHHOCTHO-OpUEHTallMOHHOM cdepe:

- aHAJIM3UPOBATh M OLCHUBATh IOCIEACTBUS JUId OKpY’Karolledl cpeabl OBITOBOW H
IIPOM3BOJICTBEHHOMN JESTEIbHOCTH YEJIOBEKA, CBA3aHHOI C IepepaOdO0TKOMN BEIIECTB;

- Ppa3bACHATH Ha IpuMepax (IPUBOJUTH HPHUMEPHI, IMOATBEPHKAAIOLINE) MaTepHaAIbHOE
€MHCTBO U B3aMMOCBS3b KOMIIOHEHTOB JKMBOM M HEKHMBOM IIPUPOJBI U YEJIOBEKA KaK BAXKHYIO
4acThITOrO €JUHCTBA;

- CTPOUTH CBOE TOBEJEHHE B COOTBETCTBMM C MPUHLIMIIAMU OEpEeXKHOr0 OTHOLIEHUS K
IIPUPOJE.

3. B tpynosoii chepe:

- IUTAaHUPOBATh U IPOBOJUTH XMMHUYECKUN IKCIIEPUMEHT;

- HCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUM C HX IPEJHA3HAYEHHEM M CBONCTBAMH,
ONMCAHHBIMHU B MHCTPYKIHSX MO IPUMEHEHHUIO.

4. B cdepe OezonacHoCTH )KU3HEASATETBHOCTH:
- OKa3plBaTh IEPBYIO MOMOILIb NPU OTPABIEHUSAX, 0XKOraX HMJAPYI'MX TpaBMaX, CBA3aHHBIX C

BEIIECTBAMHU U JIaOOpaTOpHBIM 000pYyI0BaHUEM.



2. ConepskaHne OCHOBHOTO 00111ero o0pa3oBaHus mo Xumum 8-9 kiaccel
8 knacc
npakmuueckaa yacmy (1adopamopmuule padomol, ONbIMbL U 0EMOHCMPAYUU) YHUEOHO20
cooepicanus npeomema ycuieHa MamepuaibHomexnuydeckoi oazou yenmpa «Touxa
pocmay, uCnonb3yemozo 014 peanuzayuu 00pa3o8amenbHvlxX nPoPamm 6 pamKax
npenooasanus)
Beenenue
[Ipenmer xumuu. MeTonbl O3HAHMS B XMMHUU: HaOJIO/ICHUE, SKCIIEPUMEHT, MOJECIIMPOBAHHUE.
Hctouynuku xumuyecko wuHpOpMaluu, ee TMOoJydyeHHe, aHaIU3 U MPEJCTaBICHUE €ro
pe3yabTaroB. [loHATHE O XMMHYECKOM 3JeMeHTe U (opMax €ro CymecTBOBAHUS: CBOOOIHBIX
aToOMax, INPOCThIX U CIOXHBIX BemlecTBax. [IpeBpamienus BemiecTB. OTaMYMe XUMHYECKHX
peakuil oT PU3nYecKux sABieHUu. Posib XuMUM B ®KU3HU YenoBeka. XeMopuius U XeMopoOusi.
Kparkue cBeneHus W3 HMCTOPUM BO3HMKHOBEHHS U Pa3BUTUSL XUMHH. Poiib OT€UECTBEHHBIX
YYEHBIX B CTAHOBJIEHUU XUMHUUYECKOITHayku — pabotel M. B. JlIomonocoBa, A.M. bytneposa, /l.
U. MenneneeBa. XuMU4yeCcKasi CHMBOJIMKA. 3HAKU XMMHUYECKUX 3JIEMEHTOB U IPOUCXOKICHUE UX
Ha3BaHuii. Xumuueckue (opmynsl. Muanekcsl u koddpdunueHTsl. OTHOCUTENbHBIE aTOMHAA U
MOJIeKyJIipHas Macchl. lIpoBeneHue pacueToB MaccOBOM J0JAM XHMHUYECKOTO 3JEMEHTa B
BEIIECTBE Ha OCHOBE ero ¢opmyinsl. [lepuonnveckas cucrema XUMHUYECKUX dnemMeHToB [l .
MenneneeBa, e€e CTpPyKTypa: Maible W OOJNBIIME TEPHOABI, TPYNIbl W TOATPYIIIHL.
[lepuoanueckas cucTeMa Kak CIPABOYHOE MOCOOHE ISl MONYYCHUS CBEACHUN O XMMHUYECKHX
DIIEMEHTAaX.
Jemonctpanuu. 1. Monenu (mapocrepxueBbie u Ctioapra—bpurieda) pa3auuHbIX IPOCTHIX U
CJIOHBIX BEILIECTB.
2. Konnekus CTEKISIHHON XMMHUYECKOM nocyabl. 3. Koseknus MaTepuaioB U U3IEIUI U3 HUX
Ha OCHOBE alOMUHHUIA. 4. BzaumoneiicTBue MpaMopa ¢ KHCIOTOM M NMOMYTHEHHE U3BECTKOBOMN
BOJIBI.
JladopaTopubie onbIThbl. 1. CpaBHEHHWE CBOWCTB TBEPIBIX KPUCTAUIMUECKUX BEIIECTB U
pactBopoB. 2. CpaBHEHHME CKOPOCTHM MCIApEHMsI BOABI, OACKOJOHA W JTUJIOBOrO CIHMpTa C
(GUIbTpOBANIbHON OyMmaru.
Tema 1. ATOMBbI XUMHUYECKHUX 3JIEMEHTOB
ATOMBI Kak (popMa CyIIeCTBOBAaHUS XUMHUUYECKUX 3JeMEeHTOB. OCHOBHBIE CBE/IEHUS O CTPOECHUU
aToMoB. JlOKa3aTenbCTBa CIIOKHOCTH CTpoeHus atomoB. OmbiThl Peszepdopna. Ilnanerapnas
MOJIEIb CTPOCHHUS aToMa.
CocTaB aTOMHBIX siIep: TMPOTOHBI, HEUTpOHBI. OTHOCUTENBHAS aTOMHas Macca. B3anMocBs3b

HOHATHUH «IIPOTOH», KHEUTPOHY, «OTHOCUTENbHASL aTOMHAsL Maccay.



M3MeHeHue yncia IpoTOHOB B siipe aToMa —O00pa30BaHUE HOBBIX XUMHUECKUX JIEMEHTOB.
M3MeHeHne unciaa HEHTPOHOB B sjpe aromMa —oOpa3oBaHue wu30TonoB. CoBpeMeHHOE
OIpe/Ie/ICHUE TOHATUS «XUMUYECKUH 3iieMeHT». M30Tomnbl Kak pa3HOBUIAHOCTH aTOMOB OJIHOTO
XUMHYECKOIO JJIEMEHTA.
OnextpoHbl. CTpOo€HHE DJIEKTPOHHBIX YPOBHEH aTOMOB XHMMYECKHX DJJIEMEHTOB MAaJIbIX
nepuooB. IloHsATHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.
IIepnonnueckas cucrema XxumMudeckux anemeHToB Jl. 1. MenneneeBa U CTpoeHHE aTOMOB —
(Gu3nyeckuii CMbICI MOPSIKOBOTO HOMEPA JIEMEHTa, HOMEpa IPYIIIbl, HOMepa IepHoAa.
M3MeHeHne 4YuClla DJIEKTPOHOB HAa BHEIIHEM DJEKTPOHHOM YPOBHE AaroMa XHMHYECKOTO
3JIEMEHTa — O0pa30BaHME IMOJIOKUTEIBHBIX U OTPHUIATEIBHBIX HOHOB. MoOHBI, 00pa3oBaHHBIE
aTOMaM{ METaNIOB U HEMETAJUIOB. [IpMunHbBI U3MEHEHUS METAIUIMYECKUX U HEMETAUIMYECKUX
CBOWCTB B nepuojax u rpynnax. O6pazoBanue OuMHapHbIX coeauHeHuil. Ilonstue o0 MoHHON
cBsi3u. CxeMbl 00pa30BaHUs HOHHOH CBSI3H.
B3aumoneiicTBue aToMOB 3J1IEMEHTOB-HEMETAIIIOB MEX Ay c000i — o0pa3oBaHUE ABYXaTOMHBIX
MOJIEKYJI MpOCThIX BemiecTB. KoBaneHTHas HEMOJSpHas XUMHUYECKas CBA3b. DJIEKTPOHHBIE U
CTPYKTYpHbIe (popMyiibl. B3aumozaelicTBE aTOMOB HEMETAIJIOB MEXy cO00i — oOpa3oBaHue
OMHApHBIX COEIMHEHUN HEMETAUIOB. DJIEKTPOOTPHUIATeNbHOCTh. KoBaneHTHas OJIsIpHasi CBA3b.
[ToHsATHE O BaJCHTHOCTH KaK CBOMCTBE aTOMOB 00Pa30BhIBATH KOBAJICHTHBIE XUMUYECKUE CBSI3H.
CocraBnenne ¢popmMys OMHAPHBIX COSAWHEHHH MO BaJeHTHOCTH. HaxoxkeHue BaJeHTHOCTH 10
dbopMyIie GMHAPHOTO COEAMHEHUS.
B3aumopneiicTBe aTOMOB METaJUIOB MEXAYy CO00H — o00pa3oBaHHE METAIIMYECKUX
Kkpuctauios. [IoHATHE 0 METAININYECKOH CBA3H.
Obopyoosanue yenmpa « Touxa pocmay, npumensiemoe Ha ypoKax Xumuu.:

e Habop OI'3 no xumuu
JemoncTpanuu. Mojenn aroMoB XMMHMYECKHX dJeMeHToB. Ilepuomnueckas cucrema
xuMuueckux snemeHToB . Y. MenpeneeBa (paznuynbie GOpMBI).
JlabopaTopHble onbIThI. 3. MoaenupoBaHue NpUHLKIIA AEHCTBUS CKAHUPYIOIIET0 MUKPOCKOTIA.
4. WsrortoBrneHue Mojenel MOJNeKylnl OWHAapHBIX coeAuHeHuwid. 5. M3roToBlneHue MOJENH,
WJUTFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKON CBSI3H.
Tema 2. IIpocTbie BemecTBa
[Tonoxenne MeTamioB 1 HeMeTauloB B [leproanyeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. U.Menneneesa. Baxuelime npocTsie BEMIECTBA — METaJUIBI (KeEJ€30, aATFOMUHNN, KaIbIHil,
MarHuii, HaTpuil, kanmii). OOmmue ¢Qusnyeckue CBOWCTBAa MeTalIoB. BakHeiime mnpocTeie
BEIIECTBA-HEMETAJIJIbI, OOpa30BaHHBIE aTOMaMU KHUCIIOpOa, BOJAOPOaa, a30Ta, cephl, docdopa,

yriaepoja. Mosekyssl IpOCThIX BEIECTB-HEMETAIUIOB — BOAOPO/A, KUCIOPO/a,



azoTa, rajgoreHoB. OTHOcUTeNbHas MoJeKylspHas Macca. CrocOOHOCTh aTOMOB XMMHUYECKUX
DJIEMEHTOB K OOpPa30BaHHIOHECKOJIBKHUX MPOCTBIX BEUIECTB — aJUIOTPOIHUSA. AJUIOTPOIHBIC
MoaudUKau Kuciopona, ¢ocdopa, onoBa. MeTanmanueckue W HEMETATMYECKHUE CBOMCTBA
MPOCTHIX BelecTB. OTHOCUTENBHOCTh 3TOTO MOHSATHS.
Yucino Asorampo. KommyectBo BemectBa. Moab. MomsipHas macca. MossipHblid  00beM
ra3o00pa3HbIX BemiecTB. KpaTHbie eMUHUIBI H3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U
KWJIOMOJIb, MHWJUTUMOJISIpHAST W KHJIOMOJSIpPHAs MacChl BEIIECTBA, MWJUIMMOJIAPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.
PacuyeTsl ¢ Hcronb30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS MACCa, «MOJSPHBII
00BEM ra3oBy», «4UCI0 ABOrapoy.
Obopyoosanue yenmpa « Touka pocmay, npumeHnsemoe Ha YpOKax Xumuu.:

o ughposas nabopamopus no xumuu RELEON( komniexm oamuuxos)

e Habop OI'D no xumuu
JemoncTpanun. Ilomydyenne ozona. OOpasibl O6€I0TO0 M CEporo 0JioBa, OEIoro M KpacHOTO
docdopa. HekoTopbsie MeTaibl 1 HEMETALIBI ¢ KOJIMYECTBOM BemecTBa 1 Moib. MOJSpHBIi
00BeM ra3000pa3HbIX BEUIECTB.
JlabopaTopHbie ombIThl. 6. O3HAaKOMJIEHHWE C KOJUIEKUUEH MeTamioB. 7. O3HaKOMIJIEHHE C
KOJUIEKLIMEH HEMETAJUIOB.
Tema 3. CoennHeHUs] XMMHYECKUX IJIEMEHTOB
Crenenb okucnenusi. CpaBHEHHE CTEIEHU OKHUCIEHUS U BalleHTHocTu. OmpenencHue CTerneHu
OKHCJICHHS DJJIEeMEHTOB B OuHapHbIX coeauHeHusx. CoctaBieHue ¢GopMyln OHHAPHBIX
COeIUHEHNH, OOIIMH crToco0 UX Ha3BaHUM.
buHapHBIC COCJMHEHUS METAUIOB M HEMETAJUIOB: OKCHJIBI, XJIOPUABI, CYJIbOUIBI W TIp.
CocraBnenue ux popmyn. buHapHbie coeTMHEHUST HEMETAIUIOB: OKCUBI, JIETyYHe BOJIOPOIHBIE
COCIMHEHUS, MX COCTaB M Ha3BaHudA. [IpencraBuTenu OKCHIOB: BOJAA, YTJICKUCIBIH Tas,
HeramieHass W3BeCTh. [IpecTaBUTENM JETYYHMX BOJOPOIHBIX COCAMHECHUW: XJIOPOBOJIOPOA M
aMMHUaK.
OcHoBaHMsI, UX COCTaB M Ha3BaHUA. PacTBopuMOCTh OcHOBaHUUl B Boze. [IpeacraButenu
Hiesouei: TUAPOKCUABI HATpUs, Kamus U Kaiblus. [loHsTue o0 MHAMKATOpaX U KaueCTBEHHBIX
peaKIusIX.
Kucnotel, ux cocraB u Ha3Bauus. Knaccudukarus kucior. [IpencTtaBuTennm KUCIOT: cepHasd,
consiHas, as3orHas. [loHsTMe o mkanme KUcIOTHOCTH (mikana pH). V3MeHeHWe OKpacku
WHINKATOPOB.
Conm Kak MpOW3BOJHBIC KUCIOT U OCHOBaHMI, UX COCTaB W Ha3BaHUs. PacCTBOPUMOCTBH coJieH B

Boze. [IpencraBurenu coneit: xjaopu HaTpusi, kKapOoHaT U Gocdat KambIusl.



AMop(dHBIE U KpUCTAUINYECKUE BEIIECTBA.
MexMOoeKyIsspHble B3aUMOJEHCTBUSA. THUIBI KPUCTAUIMYECKUX PELIETOK. 3aBUCHUMOCTD
CBOICTB BEILIECTB OT TUIIOB KPUCTAJUINYECKUX PEIIETOK.
YucTeie BemiecTBa U cMecH. [IpumMepsl KUAKUX, TBEPABIX M ra3000pa3HbIXx cMmeceil. CBoiCcTBa
YUCTBIX BellecTB U cMeceil. Mx cocrtaB. MaccoBas u oObeMHasl J10JIM KOMIIOHEHTa CMECH.
Pacuertsl, cBsi3aHHBIE C UCTIOJIB30BAHUEM MOHSATHUS «IOIISD».
Obopyoosanue yenmpa « Touka pocmay, npumeHsiemoe Ha YpoKax Xumuu.

e lupposas nabopamopus no xumuu RELEON( oamuux pH)

e Habop OI'D no xumuu
JMemoncTpanun. OOpa3ibl OKCUAOB, KUCIOT, OCHOBAaHUM U cojied. Mojenu KpUuCTaInuyecKuX
PELIeTOK XJIOpUJia HATpHs, anMasa, okcuaa yriepoaa (IV). KucinorHo-1ienounbsie WHIUKATOPHI,
M3MEHEHHE MX OKPAaCKH B Pa3jMYHBbIX Cpelax. YHHUBEPCaJbHbIM WHAMKATOD U U3MEHEHHE €ro
OKpackH B paznuuHbix cpenax. lkamna pH.
JladopaTopHble onbIThl. 8. O3HAKOMJIEHHE C KOJUICKIMEW OKCHAOB. 9. O3HaKOMIIEHHE CO
CBOMCTBAMH AaMMHAKA.
10. KavyectBeHnHas peakuus Ha yriekucnslid ra3. 11. Onpenenenue pH pacTBOpoB KHUCHOTHI,
HIENIOYU U BOJIBL.
12. Onpenenenne pH nuMOHHOTO U A0J0YHOrO COKOB Ha cpese miojaoB. 13. O3HakomiieHue ¢
KOJUIEKLIUEH COJIEH.
14. O3HakoMJIeHHE C KOJUICKI[MEH BEIIECTB C Pa3HbIM TUIIOM KPUCTALIIUYECKOW PpEIIeTKH.
N3roroBneHne Mojenel KpUCTALIMYECKUX pemeTok. 15. O3HakomiieHHe ¢ 00pas3lioM TOpHOM
MOPO/IBI.
Tema 4. U3MeHeHNs IPOUCXOASIIIINE C BellIeCTBAMH
[lonsiTHE ABIIEHUI, CBSI3aHHBIX C U3MEHEHUSAMHU, IPOUCXOSAIIMMU C BEIIECTBOM.
SIBneHus1, CBSI3aHHBIE C U3MEHEHUEM KPUCTANIMYECKOIO0 CTPOCHHS BELIECTBA MPU MOCTOSIHHOM
ero cocraBe, — (Qusnueckue sBieHUSI. DU3HUYECKHE SBICHUS B XUMHUU: JUCTHILISAINA,
KpUCTAJUTH3allKs, BHITTAPUBAHUE U BO3TOHKA BEIIECTB, (PHIIBTpOBAHUE U IIEHTPUPYTUPOBAHNE.
SIBneHus, cBSI3aHHbBIE C U3MEHEHUEM COCTaBa BEUIECTBA, — XUMUYECKUE peakuuu. [IpuzHaku u
YCJIOBHS MPOTEKAHUS XUMUUECKUX peakUuid. Belienenre TemioTel U CBETa —pPEaKUU TOPEHHUSL.
[TonsiTre 006 9K30- ¥ SHAOTEPMUUECKUX PEAKIIHIX.
3aKOH COXpaHEHHS MacChl BEIIECTB. XHUMHYECKHE YypaBHEHUS. 3HAU€HHE HWHICKCOB U
kodd¢uimenToB. CocTaBlIeHHE ypaBHEHUN XUMHUYECKUX PEaKIIUH.
PacueTsl mo xumMuyeckuMm ypaBHEHUAM. PellleHue 3a7au Ha HAXOXKIEHUE KOJIMYECTBA, MACChI
Wi o0beMa MPOAYKTa PEAKIMH IO KOJMYECTBY, Macce WIM OObEMY MCXOJIHOTO BEIECTBA.

PacueTs! ¢ ncnonap30BaHUEM ITOHSTHS «a0JIs», Korjga HCXO0JHOC BEHICCTBO JaHO B BUJIC paCTBOpa



C 3aJJlaHHOM MAacCOBOHM J0JIEM PacTBOPEHHOI'O BEIIECTBA WJIU COAEPKUT OMPEACICHHYIO OO
IIpUMeECeH.
Peakuuun paznoxenus. IlpencraBieHne O CKOPOCTH XHMHUYECKMX peakuuid. Kartammzatopsl.
®epmenTsl. Peakiuu coennnenus. Katanutuueckue M HeKaTalUTUYECKUE pEaKluu, 0OpaTUMbIe
U HeoOpaTtumble peakuuu. Peakuuu 3amenienus. P akTHBHOCTH METaJUIOB, €r0 UCIOJIb30BaHUE
JUIsL TIPOTHO3UPOBAHUSI BO3MOXKHOCTH MPOTEKaHUS PEAKLMUA MEXAy MeTalllaMM U KHCIIOTaMH,
peakiuil BBITECHEHUS! OJHUX METAJIJIOB U3 PacTBOPOB MX COJIEH APYruMU MeTaulamMu. Peakuun
oOMeHa. Peakiuu HeiTpanuzanuu. YcioBHUS MPOTEKaHUS peakiuil oOMeHa B pacTBOpax [0
KOHIIA.
Tunel XUMUYECKUX PEAKLUN HA NPUMEpE CBOMCTB BOABL. Peakiuus pasiioKeHUs: —I3JIEKTPOIIU3
BO/bl. Peaknuu coequHeHMs —B3aUMOAECHCTBHE BOJIbI C OKCHUAAMHU METANIOB M HEMETAJUIOB.
VYcnoBue B3aMMOIEUCTBUSL OKCHJIOB METAJIJIOB U HEMETAJJIOB ¢ BOJOM. [loHsATHE «THUAPOKCUIBD.
Peakuuu 3amemnieHusi —B3auMOJEWCTBHE BOJbI C MeTaiamMu. Peakuuu oOMeHa —THIPOIU3
BEIIECTB.
Obopyoosanue yenmpa « Touka pocmay, npumeHnsemoe Ha YyPOKax Xumuu.:

e Iughposas nabopamopus no xumuu RELEON

e Habop OI'D no xumuu
HMemoncTpanuu. [Ipumepsl pu3nUecKuX SBJICHHIA: a) TUTaBlieHHWe napaduHa; 0) BO3TOHKA HMOJa
Wi OCH30HHON KHUCIIOTHI, B) PAacTBOPEHHE OKpAIICHHBIX coiieil; T) mud@ys3us TyIIMCThIX
BEIIECTB C TOpsIIEH JTaMIOYKH HakanuBaHus. [IpuMepsl XMMHUECKUX SIBICHUN: a) TOpEeHUE
marHus, (ocdopa; 0) B3aUMOACHCTBUE COJNSHOW KHUCIOTHI C MpPamMOpPOM HWJIM MEJIOM; B)
nosydeHue rugapokcuaa menu (Il); r) pacTBopeHHe MONYyYEHHOTO TUAPOKCHAA B KHUCJIOTaX; JI)
B3aumojieiicteue oxkcuga menu (II) ¢ cepHOM KHCIOTON TpHM HarpeBaHUU; €) pas3IOKEHHUE
NepMaHraHaTa Kajaus; k) pa3JioxKeHue IepoKcuaa
BOJIOpPOJia C TMOMOIIBIO JMOKCHIA MapraHila M Karaja3bl KapTodens WM MOPKOBH; 3)
B3aMMOJIeCTBHE pa30aBICHHbBIX KUCIOT C METAJIJIAMH.
JladopaTopHublie onbIThI 16. [IpokaninBanue Meau B TUIaMEHH COUPTOBKU. 17. 3amerienue Meau
B pacTtBope xyiopuaa meau (II) xenezom.
Tema S. IIpakTukyml.
IIpocreiiiune onepauynu ¢ BeecCTBOM
1. IlpaBusa TeXxHUKH O€30MACHOCTH NpH padoTe B XUMUUecKkoM kabunere. [Ipuemsl oOpareHus
¢ mabopaTopHBIM 00OPYIOBaHHEM W HarpeBaTeIbHBIMH TpuOopaMu. 2.04YncTKa 3arpsi3HEHHON
noBapeHHo# conu.3.HaOmroneHus 3a U3MEHEHUsIMH, TPOUCXOSIIUME ¢ TOpALIeH CBe4Oil, n ux

onucaHue (IOMAIIHUN AIKCIEPUMEHT). 4. AHaIU3 MOYBBI M BOJBI (AOMAIIHUM SKCIIEPUMEHT). 5.



[Ipu3Haku xumMuueckux peakiuid. 6. [IpuroroBiaeHue pacTBopa caxapa U pacyeT €ro MacCoBOM
JIOJIA B pacTBODE.
Obopyoosanue yenmpa « Touka pocmay, npumeHsiemoe Ha YpOoKax Xumuu.

e Habop OI'D no xumuu
Tema 6. PacTBopenne. PactBopbl. CBOICTBA PACTBOPOB 3JIEKTPOJIMTOB
PactBopenue kak ¢uszuko-xumudeckuil nporecc. [loHsTre 0 ruaparax ¥ KpUCTaIIOTHAPATaX.
PactBopumocTs. KpuBbIEpacTBOPUMOCTH KaK MOJENb 3aBUCHMOCTH PAaCTBOPUMOCTH TBEPJIbIX
BELIECTB OT Temneparypbl. HachlllleHHbIE, HEHACHIICHHBIE M MEPECHIIICHHBIE PAaCTBOPBI.
3Ha4YeHHE pacTBOPOB JJIsl IPUPOJIBI M CEIBCKOTO XO34MCTBa.
[TonrsiTre 00 SIEKTPOIUTUYECKON MUCCOMMALNNU. DICKTPOIHUTHI M HEIJICKTPOIHUTHL. MexaHu3m
JUCCOIMAIIMN DJIEKTPOJIMTOB C Pa3JIMYHBIM XapakTepoM CBA3U. CTENeHb 3JIEKTPOIUTHYECKOM
muccouuanuu. CUIbHbBIE U c1a0ble SJIeKTPOIHTHI.
OCHOBHBIE TOJIO)KEHUSI TEOPUU DIIEKTPOIUTHUECKOM nucconuanuu. oHHbIEe ypaBHEHUs
peakiuii. Peakunu oOMeHa, uayime 10 KOHIIA.
Krnaccudukanus HOHOB U X CBOMCTBA.
Kucnotel, ux xnaccudukanus. Juccoumanus KUCIOT W HUX CBOICTBA B CBETE TEOpUHU
3JIEKTPOJIMTUYECKON — JAMccOUManMK. MOJIeKyJIsipHble W HOHHBIE YPaBHEHHUSI PEaKLUi.
B3aumopeiicTBue KUCIOT ¢ METaUIaMH. DJIEKTPOXUMUYECKHM PAJl HAMPSIKEHUW METaslIoB.
B3aumopeiicTBue KUCIOT C OKCHUJIaMHU METauIoB. B3aumoselcTBre KUCIOT ¢ OCHOBAaHUSMH —
peakiusi HeWTpanuzauuu. B3aumoneicTBue KUCIOT ¢ cosiMH. Vcmonbp3oBaHue TaOIUIIBI
PacTBOPUMOCTH ISl XaPAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.
OcHoBanus, ux kinaccupukanus. Jlucconuanusi OCHOBaHMM M UX CBOMCTBa B CBETE TEOPUHU
ANEKTPOJIUTUYECKON aucconuanuu. B3anmmoaeicTBrue OCHOBaHHMM ¢ coisiMHu. Mcrnonb3oBaHue
TaONMIBI  PAaCTBOPUMOCTH  JJISl  XApAaKTePUCTUKH  XUMHUYECKUX CBOWCTB  OCHOBAaHHUI.
B3anmoneicTeue 1menoyen ¢ OKCUIaMu HEMETAJUIOB.
Conu, UX AWCCOLMANMSI U CBOMCTBA B CBETE€ TEOPUU DJICKTPOJIUTUYECKON JTUCCOLUAIINH.
B3aumopeiictBue comneil ¢ MeTayiaMu, OCOOCHHOCTH 3THX peakiuid. BzaumopeiicTBue comneit ¢
conmsimMu. Mcnonb3oBanue TabIUIBI PACTBOPUMOCTHU ISl XapPAKTEPUCTUKA XUMHUYECKHX CBOICTB
coJei.
O0600menne cBeieHni 00 OKCHIaxX, X KiacCU(UKAIIMU U CBOMCTBAX.
['eneTndeckne psapl MeTala W HeMeTaia. [eHeTHdeckas CBA3b MEXAYy KiaccaMu
HEOPTraHUYECKHUX BEIECTB.
OKHMCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
Ornpenenenne cCTeneHeld OKHUCICHHsI ISl AJIEMEHTOB, 00pa3yIOINUX BEIMIECTBA Pa3HBIX KIIACCOB.

PeaKI_[I/II/I HOHHOI'O OOMEHa M OKHCIMTEIbHO-BOCCTAHOBUTEIBLHEIC pEaKkuu. OkucIuTenbp U



BOCCTAHOBUTEIb, OKHCJICHHUE W BOcCCTaHOBJeHUE. (COCTaBJIEHHWE YpaBHEHUN OKHCIHMTEIbHO-
BOCCTAaHOBUTEIbHBIXPEAKIIMI METOIOM JIEKTPOHHOTO OasiaHca.
CBoiicTBa MPOCTHIX BEHIECTB —METAUVIOB W HEMETAUIOB, KHUCIOT © COJIeH B CBETe
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIM.
Obopyoosanue yeumpa « Touxa pocmay, npumeHnsemoe Ha YpoKax XuUmMuu.

e [ughposas nabopamopus no xumuu RELEON( oamuux 31ekmponpoeoonocmu)

e Habop OI'D no xumuu
JdemoncTpauuu. VcnbiTanue BEMIECTB U UX PACTBOPOB HA JIEKTPONPOBOAHOCTh. 3aBUCUMOCTh
3JIEKTPONPOBOIHOCTA YKCYCHOM KHMCJIOTBI OT KOHLEHTpaluu. J[BUJKeHUE OKpallleHHbIX HOHOB B
ANEKTPUYECKOM MoJie. B3auMoIelCTBUE IMHKA C CEPOM, COJNISTHOM KHCIOTOM, XJIOPUAOM MEIH
(IT). T'openne maruus. BzaumoeicTBrE XJIOPHOM U CEPOBOIOPOTHON BOIBI.
JladopaTopHble onbIThI 18. B3anuMozeiicTBue pacTBOpOB XJIOpHJIa HATPHUS M HUTpaTa cepedpa.
19. Ilonyyenue HEpAcTBOPUMOIO THAPOKCHIA W B3auUMoJeWcTBHE ero ¢ kucioramu. 20.
BzaumonelicTBrue KHCIOT ¢ OCHOBaHUAMU. 21. B3anmoaelicTBHE KHCIOT C OKCHAAMH METAJIJIOB.
22. BzaumojeilicTBHE KHUCIOT ¢ Meramamu. 23. B3aumojeicTBrue KHCIOT C cOlsMH. 24.
B3auMmogeiictBue 1miemodyer ¢ KucioTaMu. 25. BsaumopeiicTBHe Ienoder € OKCHIAMU
HeMeTauioB. 26. BzaumopelictBue menouerd ¢ comsimu. 27. IlomydeHue U CBOMCTBa
HEpacTBOPUMBIX OCHOBaHMid. 28. B3auMoneiicTBUE OCHOBHBIX OKCHJOB C KucioTamu. 29.
B3anmojeiicTBe OCHOBHBIX OKCHIOB ¢ BOjoi. 30. B3ammojeicTBHE KHMCIIOTHBIX OKCHIOB C
menoyaMu. 31. B3auMomelcTBie KHUCIOTHBIX OKCHUIOB ¢ BOIOi. 32. B3auMmonmelcTBue coOJIEd ¢
kucnoTamu. 33. B3auMmonericTBue coineii ¢ menodaMu. 34. BzauMoaelicTBue colieii ¢ coaamu. 35.
BzaumopericTBue pacTBOPOB COJIEH
C MeTaJljIaMU.
Tema 7. IIpakTikym 2. CBONCTBa PACTBOPOB 3JICKTPOJIUTOB
Obopyoosanue yenmpa « Touka pocmay, npumeHnsemoe Ha YyPOKax Xumuu.

e lugposas nabopamopus no xumuu RELEON( 0amyux sn1ekxmponpoeooHocmu)

e Habop OI'D no xumuu
I. Wounble peakuuu. 2. YcnoBUS TEYEHUS XUMHUYECKHUX PEAKUUNA MEXAY pacTBOpaMHu
ANEKTPOJIUTOB A0 KoHIA. 3. CBOHCTBa KHUCJIOT, OCHOBaHUM, OKCUIOB M cojeil. 4. Pemenue
AKCIIEPUMEHTAIILHBIX 3a/1a4.

[Ipu 1ByX4acOBOM IJTAHUPOBAHUU MTPOBOJIUTCS TOJHKO MPAaKTHYECKass padboTa 4.

Pe3epBHO€ BpeMﬂ—s— I-I.( BO3MOJXXHOC NCIIOJIB30BAHUC: IIPOCKTHAA IICHTCJIBHOCTB)
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9 knace
npakmuueckaa yacmy (1adopamopmuule padomol, ONbIMbL U 0EMOHCMPAYUU) YUEOHO20
cooepircanus npeomema yCuiena mamepuaibHomexuuieckou oazoi yenmpa «Touka
pocmay, uCnoOab3YemMozo O peanu3ayuu 00pa3o6ameibHblX RPOZPAMM 6 PAMKAX
npenooasanus)

Beenenne. O0masi XapakTepucTHKAa XMMHYECKHX 3J1eMEHTOB M XHUMHUYECKHUX peaKuii
Ilepuoauyecknit 3akoH u Ilepuoamyeckas cucrema xumudeckux djaemenros JI. H.
MenneseeBa
XapakTepuCTUKa 3JIEMEHTa II0 €ro IoJIoKeHHI0 B Ilepuonmdeckoll cHcTeMe XUMHUYECKHX
anemenToB J[. . MenneneeBa. CBolicTBa OKCUIOB, KUCIIOT, OCHOBaHHUM U COJIEH B CBETE TEOPUU
ANEKTPOJIUTUYECKON AUCCOLHUALMY U OKUCICHUS-BOCCTAHOBIICHUS.
[TonaTHe O meEpexoAHbIX 3eMeHTax. AM@oTepHOCTh. ['eHeTHyeckuil psii MEepPEexXoJHOro
JJIEMEHTA.
Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema XuMu4eckux 3iueMeHToB 1. M. Menneneesa.
XuMHU4YecKasi OpraHu3anusl KUBOW U HEKUBOW NMPUPOJbl. XMMUYECKUNA COCTaB s/1pa, MAaHTUU U
36MHOM KOpbl. XHMHYECKHE OJJIEMEHTBl B KIETKAaxX JKMBBIX OpraHu3MoOB. Makpo- u
MHUKPO3JIEMEHTBHI.
O06o0uieHne CBEJCHU O XUMHUYECKUX peakuusax. Kiaccupuranus XMMHUYECKUX pEaKnui 1o
pa3MyYHBIM TPH3HAKAM: «UYUCIIO W COCTaB pEAarupylommx H O0O0pa3yIOUINXCS BEUIECTBY,
«TernoBo  3(deKT», «HampaBleHUE», «HU3MEHEHUE CTENEHEH OKMCICHHsI 3JIEMEHTOB,
00pa3yIoUIMX pearupyrole BemecTBa», «(haza», «UCIoIb30BaHUE KaTanu3aTopa». [lonsatue o
CKOPOCTH XMMHYECKOW peakuuu. DakTophl, BIMAIONIME HAa CKOPOCTh XMMHUYECKHUX PEAKIUN.
Karanuzatops! u karanu3. MHrHOUTOpHI. AHTHOKCUIAHTHI.
Obopyoosanue yenmpa « Touxa pocmay, npumensiemMoe Ha yPOKax XUMuu.

o [ugposas nabopamopus no xumuu RELEON

e Habop OI'D no xumuu
JemoncTpanuu. Paznuunsie popmsbl Tabmuuel J[. U.MenneneeBa. Moaenu aToMOB 3J€MEHTOB
1—ro mnepuomoB. Monenb cTpoeHMs 3€MHOro Inapa (MOMepeuHblid pas3pe3). 3aBUCHUMOCTb
CKOPOCTH XMMMYECKON PEaKIMH OT MPHUPOJABI PEarupyrolUX BEIIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHYECKOM pEaKIMU OT KOHIEHTPAllMH PEArupyroIMX BEHIECTB. 3aBUCHMOCTb CKOPOCTH
XUMHYECKON peaklMyu OT IUIONIaJM CONPHUKOCHOBEHHUS pPEArupyroUIMX BEIIECTB («KUITSIINN
CJIOM»). 3aBUCHUMOCTb CKOPOCTHM XHMMHMUYECKOH peaklMM OT TEMIEpaTyphl pearupyrommx
BelleCTB. ['OMOreHHBII M  TIeTepOreHHbIM  Karanusbl. @DOEpMEHTAaTUBHBIM  KaTajus.

Wurubuposanue.
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JlaGopaTtopubie onbIThl 1. [lonydeHne ruapokcuaa MMHKA U MCCIEAOBAHHE €ro CBOMCTB. 2.
MopenupoBanue 1nocrpoeHuss llepuogudeckol cUCTeMBl XMMMYECKUX dyemMeHToB [l
N.MenneneeBa. 3. 3aMereHue xeine3oM Menu B pactBope cynbdara meau (I). 4. 3aBucuMocThb
CKOPOCTH XHMHUYECKOM peakuuud OT MPUPOIbl Pearupyrouux BEUIECTB Ha IpUMEpe
B3aMMOJICHCTBHS KHUCIOT C MeTa/llaMu. 5. 3aBUCUMOCTb CKOPOCTH XMMMYECKOHl peakluud OT
KOHLEHTPAllUd pPEarupyrolIuX BELIECTB Ha MpPUMEpPE B3aUMOJEHCTBUS LMHKA C COJITHOM
KHUCIIOTOM pa3IM4HON KOHLEHTpauMH. 6. 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakuuu OT
IUIONIA/IA CONIPUKOCHOBEHHUS pearupyrouux BemecTs. 7. MoaenupoBaHue «KUIISILEro clos». 8.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKOM peakluu OT TEeMIlepaTypbl pearupyrollux BEIIeCTB Ha
npumepe B3aumojercTBus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI Pa3IudyHON
teMriepatypbl. 9. PasnokeHue mnepokcuaa BoJopoja ¢ Mmomoibio okcuaa mapranma (IV) u
karanas3el. 10. OGHapykeHHe KaTana3bl B HEKOTOPBIX MUILEBLIX MpoaykTax. 11. Marubuposanue
B3aMMOJICHCTBHS KUCIIOT C METAJIJIaMU YPOTPOIIMHOM.

Tema 1. Metabl

ITonoxenune metauioB B Ilepuonnueckoi cucreme xumuueckux anemeHTos /. 1. Menneneesa.
Mertannuueckas KpHCTaUIMYECKash pelieTka M MeTaliMdeckas XuMHu4yeckas cBsizb. OOmue
duznueckue cBoiictBa merayuioB. CIiaBbl, UX CBOICTBa M 3HaYeHHE. XHMMHUYECKUE CBOMCTBA
METAJIJIOB KaK BOCCTAHOBUTEJIEH, a TAKKE B CBETE UX IOJIOKEHUS B DJIEKTPOXUMHUUYECKOM PsIIy
HaIIPSKEHUN METaJUIOB.

Koppo3ust meramioB u crnocoObl 60psObl ¢ Heil. Mertamnsl B mpupozge. OOiue crnocodbl ux
MOJIyYEHUS.

O0masi XapakTepuMCcTHKA IIeJ0YHbIX MeTal10B. Mertauibl B npupoje. OOuiue crnocodbl Ux
nonydeHusi. Ctpoenue artomoB. lllenoynsie Metamasl — TpOCThie BeliecTBa. BakHeliue
COEJMHEHUS LIENOYHBIX METANJIOB —OKCHU[bI, THMIPOKCUABI M CONHM (XJIOpuibl, KapOOHATHI,
cyabdarbl, HUTPAThl), MX CBOWCTBAa W TNPUMEHEHHWE B HaApoJHOM Xxo3siicTBe. Kanuiinble
yaoOpeHwusl.

O0mas xapakTepucTHKa 3j1eMeHTOB riaBHoil moarpynmsl Il rpynnsl. CTpoeHue aToMOB.
[IlenoyHO3€MENBHBIE  METAUIBI —  IPOCTBIE  BELIECTBA. BaxHeillne  coeIuHEHUus
I€JI0YHO3EMENIBHBIX METAJIOB —OKCH/bI, THIPOKCHUABI M COJMU (XJIOPUAbI, KapOOHATHI,
HUTPATHI, CyNb]atel, pocdaThl), UX CBOMCTBA U MPUMEHEHNE B HAPOJAHOM XO34HCTBE.
Amomunuii. CtpoeHue aroMa, (pu3Mueckre UM XMUMHYECKHE CBOMCTBAa MPOCTOrO BEIIECTBA.
CoenuHeHNs aTIOMHHUS —OKCH U THIPOKCU, UX aM(pOTepHbIN Xapakrep. Baxkueimue conu

AJIFOMHHUA. HpI/IMCHCHI/IC aJIFOMUHHS U €70 COCIUHEHUI.
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Keae3o. Crpoenme aroma, (U3MYECKUE U XUMHUYECKHE CBOMCTBA TMPOCTOTO BEIIECTBA.
I'enernueckue psnapl Fe2+ u Fe3+. Baxueimme conu jxene3a. 3HAuEHUE Keyle3a U €ro
COEIMHEHUH ISl IPUPOJIbI U HAPOJIHOTO XO35KCTBA.
Obopyoosanue yenmpa « Touka pocmay, npumeHnsemoe Ha YyPOKAX XUMUU.

e Habop OI'D no xumuu
JNemoncTpanuu. OOpa3ubl HIETOYHBIX M HIETOYHO3EMENbHBIX MeTayioB. OOpaslbl CIUIABOB.
BzaumopeiictBue HaTpus, JIUTHS W KajdblUs ¢ BOJAOM. B3ammopeicTBue HaTpusi U MarHus C
KHCJIOpOoJIoM. B3aumoseiicTBue MeTaioB ¢ Hemetaiamu. [lomydenue ruapokcuaon xenesa (1)
u (IID).
JlabopaTopHusblie onbIThbl 12. B3aumoneicTBue pacTBOpPOB KUCIOT M cOJeld ¢ MeTauiamu. 13.
O3nakomieHue ¢ pyaamu sxenesza. 14. OkpailiiBaHue IJIAMEHU COJIIMH IIEIOYHBIX METAJIOB.
15. B3zaumopeiictBue Kanblus ¢ Boaou. 16. Ilomyuenne rugpokcuaa Kanblusi U UCCIEAOBaHUE
ero cpoiictB. 17. IlomyueHue rujpokcuia ajlrOMUHHUS U HCCIEAOBAaHHE €ro cBOMcCTB. 18.
B3aumoneiictBue xenesa ¢ consiHoi kucnotoit. 19. Ilomyuenune runpokcunos xenesa (II) u (11I)
Y U3Y4YEHUE UX CBOWCTB.
Tema 2. [Ipaktukym 1. CBoiicTBa MeTAJUIOBH UX COeIMHEHHI
I. OcyuecTBieHrne LENOYKM XUMHUYECKUX npeBpameHuid. 2. IlomyueHue u cBoiicTBa
coeMHeHUN MeTaioB. 3. Pelmienue 5SKClepMMEHTANbHBIX 3aJlad HAa paclio3HaBaHUE U
MoJIydeHUuEe CcoeAMHEHUN MeTayuioB. [Ipu ABYyX4acOBOM IUIAHUPOBAHHH IMPOBOJUTCA TOJBKO
npakTHdeckas pabora 3.
Tema 3. Hemerasibl
OO0mias xapakTepUCTHKA HEMETAJUIOB: ToJiokeHue B Ilepuonnueckol cUCTEME XUMUYECKHX
anemenToB /JI. I.Meneneena,
OCOOCHHOCTH CTPOEHHS aTOMOB, 3JIEKTPOOTPUIIATENbHOCTH (D0) Kak Mepa « HEMETATUTHYHOCTH,
pan 20. Kpucrainuyeckoe CTpPOEHHME HEMETAJIOB — TMPOCTBIX BEMIECTB. AJUIOTPOMMUS.
®dusnyeckue CBOMCTBA HeMeTaIOB. OTHOCUTENHHOCTD MOHATUM «METAD» U «HEMETAILI.
Boaopoa. Ilonoxenne Bomopona B Ilepuogmueckoil cucreme XumMudeckux sneMmentoB [, .
MenpneneeBa. CtpoeHue aroMa U MoJIeKyJibl. PU3MUECKUE U XUMHUYECKHE CBOMCTBA BOJOPOJA,
€ro MoJIyYeHUe U IPUMEHEHHE.
Bonxa. Ctpoenne monekynbsl. BogoponHas xumuyeckas CBsizb. PU3MYECKHE CBOMCTBA BOJIBI.
AHomanuu cBOMCTB BoAbl. ['napodunbHble U ruaApo@OOHbIE BelecTBa. XUMHUECKHE CBOMCTBA
Boabl. KpyroBopor Boabl B mpupone. Bomoouncrtka. Anlpaius BOAbl. BBITOBbIE (QHUIBTPHL

MI/IHepaJ'ILHBIC BOJbI. I[I/ICTI/IJ'IJ'II/IPOBaHHaH BOJa, €€ MMOJTYYCHUEC U ITPUMCHCHHC.
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O0mas xapakrepucTuka rajgoreHoB. CtpoeHue aromoB. [IpocTeie BelecTBa M OCHOBHBIC
COCIMHEHUS TAJIOTeHOB, WX cBoicTBa. KpaTkme cBemenust o xiope, Opome, ¢rope u umone.
[IprMeHeHne raJoreHoB U UX COEAMHEHUI B HAPOJAHOM X035 CTBE.
Cepa. CtpoeHne aroMa, ajuIOTPOIHs, CBOMCTBA M MPUMEHEHHE POMOMYECKOM cepbl. OKCHUIIbI
cepol (IV) u (VI), ux nomydenue, cBoiictBa M npuMeHeHue. CepHas KHCIIOTa U €€ COJIU, UX
IIPUMEHEHNE B HAPOJHOM X03sicTBE. [IpOM3BOACTBO CEPHOM KHUCIIOTHI.
A3or. CTpoeHHMe aTomMa U MOJIEKYJbl, CBOMCTBAa IPOCTOrO BelleCTBA. AMMHAK, CTPOCHHE,
CBOIiCTBa, mosiyueHue U npumeHeHue. Colu aMMOHUS, UX CBOICTBa U mpuMeHeHue. OKCuibl
azora (II) m (IV). A3oTHas KuCJOTa, €€ CBOWCTBA M INpPUMEHEHHE. HUTpaThl WU HUTPHTHI,
npobJemMa uxX CoAepKaHus B CEIbCKOXO03SHCTBEHHON POAYKIIUH. A30THBIE y100pEeHUSI.
®ochop. Crpoenue aroma, aUIOTPONHs, CBOWcTBa Oermoro W KpacHoro docdopa, ux
npumenenue. OcHoBHble coeauHeHus:: okcua (ocdhopa (V) u oprodocdopHas Kuciora,
docharsr. DochopHbie ya0OpeHus.
Yraepoa. Ctpoenue artoma, auIlOTPONHs, CBOMCTBAa Moaudukanui, npumeHeHue. OKCHABI
yraepoaa (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHATBI: KalbIHUT, COAA, TMOTAIl, HX
3HaYEHHE B MPUPOJIC U KUZHU YETIOBEKA.
Kpemnnii. CtpoeHue aToma, KpUCTAJUIMYECKUN KPEMHUM, €r0 CBOMCTBA U NpuMeHeHne. OKkcun
kpemuus (IV), ero npuponnsie pazHoBUIHOCTH. CUIMKATHI. 3HaYE€HHUE COCAMHEHUN KPEMHHUS B
JKUBOU 1 HeXUBOM npupoae. [IoHATHE 0 CUIMKAaTHON IIPOMBIIUIEHHOCTH.
Obopyoosanue yenmpa « Touka pocmay, npumensemoe Ha YyPOKAxX XUMUU.

o [ugposasa nabopamopus no xumuu RELEON( 0amuux 21ekmponpogooHocmu)

e Habop OI'D no xumuu
JemoncTpanuu. OOpasipl rajJloréHOB — MPOCTHIX BellecTB. B3auMmonelicTBuEe TajJoreHoB ¢
HaTpUeM, C alIOMHMHHEM. BbITeCHeHHe XJopoM Opoma MM HOJa M3 PAacTBOPOB HX COJIEH.
B3aumopneicTBue ceppl ¢ MeTaulaMH, BOJOPOJOM U  KHUCJIOpoAOoM. Bzammonelicteue
KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI ¢ Menbto. [lornomenue yrieM pacTBOPEHHBIX BEILIECTB
Wi ra3oB. BoccraHoBieHne menu u3 ee oxkcunaa yriieM. OOpasibl NPUPOJHBIX COEIUHEHUHN
xJiopa, cepsl, ¢pochopa, yriepoaa, kpemHus. OOpa3ipl BaXHEWIINX JJI1 HAPOJHOTO XO03siicTBa
Cyab(aToB, HUTPATOB, KapOOHATOB, (hocaToB. OOpa3Lbl CTEKIA, KEPAMUKH, LIEMEHTA.
JlaGopatopublie omnbiThbl. 20. [lomydyenue u pacno3nHaBanue Bojoponaa. 21. MccnenoBanue
MOBEPXHOCTHOTO HaTsHKeHHsI Bojabl. 22. PacTBopeHHMe mepMaHTraHaTta Kalus WIH MEIHOTO
Kynopoca B Boje. 23. I'mapartanus oGe3BoxkeHHoro cynbdara meau (II). 24. MsrortoBnenue
TUIICOBOrO  oTnevarka. 25. O3HakoMJIeHHE C KOJUIeKIHEeH OBbITOBBIX (HIBTPOB. 26.
O3HakOMJIEHHE C COCTaBOM MHHepaibHOW Bojbl. 27. KauecTBeHHasi peakiusi Ha TajoreHH-

noHbl. 28. IlomydeHuwe wupacno3HaBaHue kuciopoga. 29. ['opeHuwe cepbl Ha BO3AyXEe U B
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kuciopose. 30. CoiicTBa paz0aBieHHON cepHOM KUCIOTHL. 31. M3ydyeHne cBOMCTB aMmmuaka. 32.
PacnioznaBanue comeii ammonus. 33. CBoiicTBa pa30aBICHHONW a30THOM KHCIOTHL. 34.
B3aumopelicTBue KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI ¢ Menbro. 35. ['openne docdopa Ha
BO3lyXxe U B kuciopone. 36. PacnoznaBanue docdaron. 37. ['openne yris B kuciopome. 38.
[TomyyeHue yrospbHOW KHCIOTHI M H3ydeHue ee cBoMcTB. 39. Ilepexoxm kapOboHaToB B
ruapokapOonarel. 40. Paznoxenuwe ruapokapbonata nHarpus. 41. TlomyueHue KpemHEBOU
KHUCJIOTBI U U3YYEHUE €€ CBOWCTB.
Tema 4. [IpakTukym 2. CBoMCTBA COeJMHEHU I HEMETAJJIOB
1. Pemenne nskcnepuMeHTanpHbIX 3anad no teme «lloarpynma ramorenoB». 2. Pemenue
AKCIIEpUMEHTANIbHBIX  3agad 1o Tteme  «llogrpynma  kucimopoma». 3.  Pemenue
AKCIIEPUMEHTANIbHBIX 3a1au 1o Tteme «lloarpymma azora». 4. PemieHue 3KCriepuMEHTaIbHBIX
3agau no teme «lloarpynma yrnepoma». 5. Ilomyuenue, coOupaHue W pacrlo3HaBaHHE Ta3oB.
[Tpu 1ByX4acOBOM ILUIAaHUPOBAHHUH ITPOBOSATCS TOJIBKO MpakTU4Yeckue padbotsl 1,2 u 5.
Obopyoosanue yenmpa « Touka pocmay, npumeHsiemoe Ha YypOKax Xumuu.

e Habop OI'D no xumuu
Tema 5. O000meHne 3HAHMHM MO XMMHHM 32 Kypc OCHOBHOH mKojabl. IlogroroBka k
rocyaapcrpeHHoii urorosoit arrecrauuu (I'MA)
[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux siaeMeHToB . M1.Menneneesa.
®u3NUecKuil CMBICT TOPSAJKOBOIO HOMEpa »JJEMEHTa, HOMEpPOB IMEepUoJa U TPYIIIBL.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JIEMEHTOB M UX COCIMHEHHI B MepHoJax M Ipymmax B
CBETE MPEACTABICHUIN O CTPOCHUH aTOMOB 3J1eMEHTOB. 3HaueHue [leprnoanueckoro 3akoHa.
Buapl xuMuueckux cBsized M THUIBI KPUCTATMYECKUX DEIIeTOK. B3auMOCBsI3b CTpoeHUs M
CBOMCTB BEIIECTB.
Knaccudukanus XuMUYECKHX pEakIui M0 pPa3IWYHbIM MpU3HAKaM (YUCIO U COCTaB
pearupyomux 1 00pa3yrouxcsl BEIIeCTB; HaJM4nue TpaHUIlbl pa3aena ¢a3; TeroBoil apQexT;
W3MEHEHUE CTETEeHEeW OKHUCJICHUS aTOMOB; WCIIOJIb30BaHHE KaTajlu3aTropa; HampaBlieHUE
nporekanus). CKOPOCTh XUMHUYECKUX PEAKIUN U (akTophl, Biustomue Ha Hee. OOpaTUMOCTh
XUMHUYECKHUX PEAKIM U CIOCOOBI CMEIEHUsI XUMUUYECKOTO PaBHOBECHSI.
[Ipoctble M cioXHBIE BemlecTBa. MeTambl M HeMeTauibl. ['€@HeTHuecKue psapl MeTaiia,
HEMeTaula W TepexogHoro Meramwia. OKcUIbl W THAPOKCHABI (OCHOBAHHS, KHCIIOTHI,
amdoTepHbIe TUAPOKCHIBI), cOH. VX cocTaB, kimaccudukamnms 1 00IIHe XUMAYECKHE CBOMCTBA B
CBETE TEOPUH DIEKTPOJIUTHUUECKOU TUCCOIUALUU.
Obopyoosanue yenmpa « Touxa pocmay, npumensemoe Ha ypoKax Xumuu.

e Habop OI'D no xumuu

Pe3epBHOe BpeMsi—6— 4. (BO3MOXKHOE HCITOIb30BAHUE: IPOCKTHAS CATEIILHOCTD — 34
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IIpakTuyeckue 3aHATHS M0 XUMHHU
8 knace
IIpakTukyml. [Ipocreiimue onepanuu ¢ BemecTsoM 4 u
Ilpaxmuueckas paboma Nel TlpaBuna TeXHUKH O€30MACHOCTH NPHU paboTe B XUMHUYECKOM
kabunete. [Ipuembl oOpaimieHuss ¢ nabOpaTOpHBIM OOOpPYIOBAaHHMEM M HarpeBaTeIbHBIMU
npudopamu.
Ilpakmuueckas paboma Ne2 Ouucmra 3a2psA3HEHHOU NOBAPEHHOU COU.
Ilpakmuueckas paboma Ne3 Tlpu3Haku XUMUYECKUX PEAKIIUMN.
Ilpakmuueckas paboma Ne4 TIpuroToBieHHe pacTBOpa caxapa M pacdeT €ro MacCOBOH JIOJHU B
pacTBope.
Homawnuti skcnepumenm: 1.HabmoneHus 3a M3MEHEHUSMHU, MPOUCXOJAIIMMH C TOpsIlen
CBEYOH, M UX OIHCAHUE. 2.AHanu3 MOYBHI U BOJBL.
IIpakTukym 2.CBoiicTBa pacTBOPOB 3JIEKTPOJIMTOB 19
Ilpaxmuueckas paboma Ne4 Penienne s3KCIepUMEHTaIbHBIX 33/1a4.
Obopyoosanue yenmpa « Touka pocmay, npumeHnsemoe Ha YpOKax Xumuu.
e [ughposas nabopamopus no xumuu RELEON( oamuux s1ekmponpooonocmu)

e Habop OI'D no xumuu

9 knacc

IpakTukym 1. CBOlicTBa METAJUIOB U UX COEIMHEHUN 24
Ilpakmuueckaa paboma NelPemeHue -SKCHEpPUMEHTAJbHBIX 3a/lad Ha pPACHO3HABaHUE U
MOJIy4YE€HUE COSMHEHUIH MeTaIoB(24).
IIpakTukym 2. CBoiicTBa COEMHEHUI HEMETANIOB 34
Ilpakmuueckaa paboma Ne2  PemieHue SKCIepUMEHTANbHBIX 3anau nmo teme «lloarpymma
TaJIOTEHOBY.
Ilpakmuueckaa paboma Ne3 Pemenue sKcriepUMEHTaNbHBIX 3amady no Teme «lloarpynma
KHUCIIOpOIay.
Ilpakmuueckasa paboma Ne4 Tlomyuenue, coOupaHue U pacrio3HaBaHUE
Obopyoosanue yenmpa « Touka pocmay, npumersiemoe Ha YyPOKaAxX XUMUU:

e lugpposas nabopamopus no xumuu RELEON( 0amyux s1ekmponpoeooHocmu)

e Habop OI'D no xumuu
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3.YueOHO-TeMaTHUYeCKHH IJIAH Kypca XuMusi

Neri/mm HaszBanue Temsbl, pasnena Kon-so | Ip.p. K.p.
4acoB
8kuace
1. | Brenenue 6 yacoB 1
2. | ATOMBI XUMHUYECKHUX IEMEHTOB 11 1
4acoB
3. [IpocTrlie BemecTBa 7 4acoB 1
4. CoemHeHHs XUMUYECKHUX JIEMEHTOB 15yacoB 2 1
5. N3MeHeHus, MPOUCXOASIINE C BEIIECTBAMHU 11 1 1
4acoB
6. | PactBopenue. PactBopsl. CBOHCTBA pacTBOPOB 3IEKTPOIUTOB 16 4 1
4acoB
7. 0606LeHne N cucTemaTmM3aLnsa 3HaHUN. 2 dyaca
8.
Peseps 2 yaca
Utoro: 68 8 5 yacoB
4acoB
9kJace
1. | Beenenune.OOmass  XapakTEepUCTUKAXUMHUYECKHX 3yeMeHTOB U | 104acoB 1
xumudeckux peakiui. [ICX0.
2. | Meramibt 14 1
4acoB
3. | Ilpaktukym Nel 2 yaca 2
4. | Hemeranmsl 25 1
4acoB
5. | llpaktukym Ne2 3yaca 3
6. | O6o0menne 3HaHMH 1O XHMMUU3a KypC OCHOBHOH IIIKOJIBI. 10 1
IToxroroska 4acoB
K rocy1apcTBeHHOM ntorosoii arrecrauuu (I'MA)
7. | PezepBHOe BpeMsi (Ha MPOEKTHYIO AESTEIBHOCTh — 34) 6 yacos
70 SyacoB | 4 yaca
Hroro: 4acoB
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