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Ili1anupyemble pe3yJibTaThl OCBOCHHUS Y4eOHOI0 nmpeaMera « XuMHsi»

[To 3aBepiieHnH Kypca XMMHUU Ha 3Tarie OCHOBHOT'O 00111ero 00pa30BaHus BHIITYCKHUKHA OCHOBHOU
LIKOJIbI JOJKHBI OBJAJETh CAEAYIOIIUMU PE3yJIbTaTaMM:

JIMYHOCTHBIE PE3YIbTATHI:

— 3HAHUE U MOHMMAaHHE: OCHOBHBIX UCTOPHUYECKHUX COOBITHIA,CBSI3aHHBIX C Pa3BUTHUEM XHMHUH;
JOCTHKEHUI B 00JIaCTU XMMUHU U KYJIBTYPHBIX TPaJULUN CBOCH CTpaHbI (B TOM YHCIIE HAYYHBIX );
00ILIEMUPOBBIX JOCTHXKEHHM B 00JACTH XUMHH; OCHOBHBIX NMPUHIIUIIOB U MPABUJI OTHOLICHUS K
MPHUPOJIC; OCHOB 3J0POBOrO 0O0Opa3a XU3HH W 340POBbECOSPETAIONINX TEXHOJIOTHIA, MPaBHII
MOBEJICHUSI B YPE3BBbIYAMHBIX CHUTYyalUsX, CBA3AHHBIX C BO3JCHCTBUEM pPa3IUYHBIX BEILIECTB;
OCHOBHBIX TIpaB U O0S3aHHOCTEHW Tpa)kIaHWHA (B TOM 4YHCIIe OOYYarollerocs), CBA3aHHBIX C
JUYHOCTHBIM, MPO(ECCHOHATBHBIM U )KH3HECHHBIM CaMOOIIPEICTICHIUEM; COITUAIBHON 3HAYUMOCTH
U coJiepKaHus PO ecCuil, CBSI3aHHBIX C XUMUCH;

— YyBCTBO TF'OPJIOCTH 32 POCCUICKYI0 XMMUYECKYIO0 HAyKy U JOCTHUKEHHUS YUEHBIX; YBAXKECHUE U
MPUHITHE JOCTUKEHUH XUMHH;TI000Bb U O€peKHOE OTHOILIEHUE K TPUPOJIE; YBAKEHUE U YUET
MHEHUI OKPY>KAIOIIMX K JUYHBIM JOCTHUKEHUSIM B U3YYCHUU XUMHUH;

— TpU3HAHWE LIEHHOCTH COOCTBEHHOTO 3JI0POBbsI M 3J0POBbSI OKPYXKAIOUIUX JIIOJCH;
HEOOXOIUMOCTH CaMOBBIPAKEHUS, CAMOPEaIN3allu1, COLIUAILHOTO MPU3HAHUS;

— OCO3HAHUE CTENEHU TOTOBHOCTHU K CAMOCTOSTENBHBIM IIOCTYIIKAM U JIEUCTBUSM,
OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI;

— MPOSIBIIEHNE IKOJIOTHYECKOTO CO3HAHUS, TOOPOKENATETHHOCTH, IOBEPHUS U BHUMATEILHOCTH K
JIOJISIM, TOTOBHOCTH K COTPYIHUYECTBY; MHUITUATUBBI M TF0O03HATETLHOCTH B M3YYCHUHU BEIIECTB
U TIPOLIECCOB; YOEKIEHHOCTH B HEOOXOIMMOCTH Pa3yMHOT'O HCTIONb30BaHUS JOCTHKEHUM HAYKU
1 TEXHOJIOTHIi;

— YMEHHE YCTaHABJIMBATh CBS3U MEXKAY LEIbI0O U3YYECHHS XUMHHUU TEM, JUISI YETO 3TO HYXKHO;
CTPOUTH KU3HEHHBIE U MPOodecCHOHANbHBIE TUTAHBI C YUYETOM YCHENIHOCTH WM3YYeHUS XUMUU U
COOCTBEHHBIX IPUOPUTETOB.

MeranpenMeTHbIE pe3yIbTaThI:

— WCIIOJNB30BAaHUE PA3JIMYHBIX HMCTOYHHUKOB XHUMHYECKOM HWH(OpMAIUK; TOJYYCHHE TaKOMH
uH(pOpMaIlK, ee aHallu3, MOATOTOBKA HA OCHOBE ATOTO aHalM3a MH(POPMAIIMOHHOTO POAYKTa U
€ro npe3eHTanus;

— NPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUA (HAOIIOJACHUS,IKCIIEPUMEHTA, MOJICITUPOBAHUS,
WU3MEPEHHUS U T. 1) IS U3YICHHS XUMHUIECKUX O0BEKTOB;

— WCIOJIb30BaHNE OCHOBHBIX JIOTUYECKUX OTepaIiuil (aHaan3a,CHHTe3a, CPaBHEHUSI, 00001IeHuS,

JI0Ka3aTeIbCTBA, CUCTEMAaTH3AINH, KITACCU(PUKAIIMU U Ap.) TIPU U3YYEHUN XUMUYECKUX OOBEKTOB;



— (opMynupOBaHUE BBHIBOJAOB U YMO3AKIIOUEHUI M3 HAOMIONEHUN U M3YyYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEM;

— MPOTHO3UPOBAHUE CBOMCTB BEIIECTB HA OCHOBE 3HAHUS UX COCTaBa U CTPOCHMS, a TaKKe
YCTaHOBJICHHS aHAJIOTUH;

— (opmynupoBaHue uieH, TUIIOTE3 U MyTEH MPOBEPKHU UX UCTUHHOCTH;

— ompezeneHue Lejae u 3agady ydeOHOM M MCCIeI0BaTENbCKOM JESTENbHOCTH U IYyTEH HX
JIOCTHXKCHHS;

— PpacKpbITHE NPUYMHHO-CIIEJICTBEHHBIX CBSA3E€H MEXJy COCTaBOM, CTPOCHHEM, CBOWCTBAMM,
MIPUMEHEHUEM, HaXOKIEHUEM B IIPUPOJIE U MOIYUEHUEM BAXKHEHIINX XUMUUYECKHUX BEILECTB;

— aprymeHranys coOCTBEHHOM MO3UIIMH U €€ KOPPEKTUPOBKA B XOJ€ AUCKYCCUU I10 MaTepuanam
XUMHUYECKOT'O COJIEPKAHUS.

[IpenmeTHbIE pE3yNbTATHI:

B no3naBatenbHoOM cdepe

3HaHue (MOHUMaHUE):

— XMUMHYECKOH CHMBOJIMKH: 3HAKOB XUMHUYECKHX JJIEMEHTOB, ()OPMYJI XUMUYECKUX BEIIECTB,
YpPaBHEHUN XMMHUUYECKUX PEAKIUN;

— BQXHEWIIMX XMMHUYECKHX MOHSITHHI: BEIIECTBO, XMMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEIIbHBIE aTOMHAsi W MOJIEKYJsipHAsE MacChl, MOH, KaTHOH, aHUOH, XMMHUYECKasl CBS3b,
AIIEKTPOOTPHULATETBLHOCTD, BAIEGHTHOCTD, CTENIEHb OKHUCIIEHMSI, MOJIb, MOJISIpHAS! Macca, MOJIIPHBIN
00BeM, pacTBOPBI, DIEKTPOIUTHI U HEIJIEKTPOIMUTHI, DIEKTPOTUTHYECKAs HUCCOLMALINS,
OKHCJIUTETb U BOCCTAHOBUTENb, OKUCICHHE M BOCCTAaHOBIEHHUE, TEIJIOBOH I(PGHEKT peakiluw,
OCHOBHBIE THIIBI PEAKIINN B HEOPTAaHUYECKOW XUMUH;

— (QopMyJIMPOBOK OCHOBHBIX 3aKOHOB M TEOPHI XUMHHU: aTOMHO-MOJIEKYJSIPHOTO YUEHHS;
3aKOHOB ~ COXpPAaHEHUsT MacChl  BELIECTB,IIOCTOSTHCTBA  COCTaBa  BEIIECTB, ABOrajapo;
[lepnonnueckoro 3akona /. . MenaeneeBa; Teopuu CTPOECHHSI aTOMa U yYYEHHUS O CTPOEHUU
BEII[ECTBA; TCOPUH DJICKTPOTUTHICCKON TUCCOIMAIIAN U YUCHUS O XUMUYECKON PEaKInH.
YMeHune Ha3bIBATh:

— XMUMHYECKHUE 3JIEMEHTHI;

— COEJIMHEHHUSI U3YYEHHBIX KJIAaCCOB HEOPTaHMYECKUX BEIIECTB;

— OpraHMYecKue BellecTBa Mo ux (opmyle: MeTaH, 3TaH, STHIEH, alleTUIEeH, METaHOJI, TaHOJI,
TJIMIEPHH, YKCYCHAs! KHCIIOTA,TJIF0K03a, caxapo3a.

OO0mbscHeHue:

— (PU3UUECKOTO CMBICIIa aTOMHOTO (TIOPSAKOBOTO) HOMEpa XMMHYECKOTO 3JIEMEHTa, HOMEPOB
rpynnsl ¥ nepuoaa B [lepuoguueckoii cucteme [l. . MenaeneeBa, K KOTOPbIM 3JIEMEHT IIPU-

HAJJIEKUT;



— 3aKOHOMEpPHOCTEW HM3MEHEHHs] CTPOEHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B NpeJesiax MabIX
NEPUOJIOB U A TPYIIIL, a TAKXKe CBOMCTB 00pa3yeMbIX MMU BBICIIMX OKCHUIOB M THAPOKCHIIOB;

— CYUIHOCTH IIpOIIecca dJEKTPOIUTHIECKON TUCCOIMALIMY M PEaKIIMiA HOHHOTO 0OOMEHa.
YMeHune xapakTepus3oBaTh:

— XUMHUYECKHE D3JeMEHTbl (OT BOAOpPOJa [0 KalblMs) HAa OCHOBE HX IIOJIOKEHUS B
[Tepuonuueckoii cucreme xumuaeckux meMeHToB Jl. Y. MenneneeBa u 0co6eHHOCTEH CTPOCHHS
UX aTOMOB;

— B3aUMOCBSI3b MEX/1y COCTaBOM, CTPOCHUEM U CBOMCTBAMHU HEOPTaHUYECKUX BEILIECTB;

— XHUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEIIECTB (OKCHUIIOB, KHUCIOT,
OCHOBaHMH, aM(POTEPHBIX COCTUHEHUH U COJIEH ).

Ornpenenenue:

— COCTaBa BEIECTB M0 UX Gopmysam;

— BAQJICHTHOCTH U CTETIEHU OKHUCIJICHUS HJIEMEHTOB B COIMHECHUH,

— BMJIOB XUMUYECKOM CBSI3U B COCUHEHMSIX;

— TUIOB KPUCTAJUIMYECKUX PEIIETOK TBEPbIX BELIECTB;

— MPUHAATICKHOCTH BEILIECTB K OMPEIeIEHHOMY KJIacCy COeTUHEHUI;

— TUTIOB XUMUYECKUX PEaKIUi;

— BO3MOXHOCTHU IIPOTEKAHUS peaKIMii HOHHOTO OOMEHa.

Cocrasnenue:

— CXeM cTpoeHHus aToMoB nepBbIx 20 anemenToB Ilepuoanueckoii cucrems! J. 1. Menneneesa;
— (hopMyJ1 HEOPraHNYECKUX COCIMHEHUI N3YUYEHHBIX KIJIAaCCOB;

— YPaBHEHHI XUMUYECKUX PEAKIIHM.

be3omnacHoe oOpalieHne ¢ XUMUYECKOM Mocy 101 1 1a00paTOPHBIM 000PYJOBaHUEM.
ITpoBeneHNE XUMUYECKOTO IKCIIEPUMEHTA:

— MOATBEPKAAIOIIEr0 XMMUYECKHUE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTAHUUYECKUX BEILECTB;
— MOATBEPKAAIOIIET0 XUMHUUECKUN COCTaB HEOPTraHMUECKUX COECTUHEHHIA;

— TI0 TOJIYYCHHIO, COOMpPAHHWI0 M PACIO3HABAHUIO Ta3000pa3HBIX BEMIECTB (KHUCIOPOJa,
BOJIOPO/1a, YTIIEKUCIIOTO Ta3a, aMMHaKa);

— IO OIpEIeNIeHUI0 XJIOpUA-, cylbdaT-, KapOOHAT-MOHOB M HOHA aMMOHHMS C TOMOIIBIO
KAUeCTBEHHBIX PEAKIU.

Beruncnenue:

— MacCOBOM JI0JIM XMMHUYECKOT0 3JIEMEeHTa 10 (OopMyIie COSTMHEHNUS;

— MacCOBOM JJ0JIM BEILIECTBA B PACTBOPE;

— Macchbl OCHOBHOT'O BEIIIECTBA M0 U3BECTHOM MacCOBOM J10JI€ MPUMECEH;

— 00BEMHOM JT0JIM KOMIIOHEHTA ra30BOM CMECH;



— KOJIMYECTBA BELIECTBA, 00bEMa MIIM MacChl BEIIECTBA 110 KOJIMYECTBY BEILECTBA, 00bEMY WU
Macce peareHTOB UiM IIPOYKTOB

Hcnonb30Banue NpruOOPETEHHBIX 3HAHUN ¥ YMEHUH B PaKTH-

YECKOW JEATEIBHOCTH U ITOBCEIHEBHOM JKU3HMU:

— s 6e30macHOro OOpalleHHs C BEIeCTBAMM M MaTepuajaMHd B IOBCEJHEBHOH XHU3HHU U
IPAMOTHOI'O OKa3aHUs IIEPBOM MOMOIIY IIPU 0KOTaxX KUCIOTAMU U IEI0YaMH;

— 111 OOBSICHEHUS OT/IEIbHBIX (PaKTOB U MPUPOIHBIX SIBICHUI;

— U1 KPUTUYECKON OLEHKH MH(OPMAIIMK O BELIECTBAX, UCIONb3YEMbIX B OBITY.

B 11eHHOCTHO-OpHEHTAaMOHHOM cdepe

AHaM3 W OIEHKAa TOCJIEACTBHUA JJIsl OKpY)Kalolled cpeapl OBITOBOW M MPOHM3BOJCTBEHHOM
JeSITeTIHHOCTH YeJIOBEKa, CBI3aHHOM C IMOJIydeHHEM U TepepaboTKO BEIIECTB.

B tpynoBoii chepe

[IpoBenenue omepauuii € HCHOJAB30BAaHMEM HArpeBaHMs, OTCTaWBaHUs, (QUIBTPOBAHMUA,
BBITAPUBAHUS; TIOJYYCHHUS, COOMPAHUS,PACIIO3HABAHMS BEIIECTB; M3TOTOBJICHUS MOJEICH
MOJIEKYL.

B cdepe 6ezonacHoCcTH XKU3HEAEATETLHOCTH

— CobmroeHre npaBuil TEXHUKU 0€30IMaCHOCTH MPH NMPOBEJCHUN XUMUYECKOT0 SKCIIEPUMEHTA;

— OKa3aHue HCpBOfI IIOMOIIH IIPU OXKOrax, mope3ax u XUMUIYCCKUX TpaBMaXx.

Conep:xanue yueOHOro npeamera « XuMusi»
& xmacc
Bsenenne

[Ipenmer xuMuu. MeToapl MO3HAHMSI B XMMHUU: HaOJIO/IEHUE, SKCIIEPUMEHT, MOJEINPOBAHHUE.
Hctouynukn xumuyecko wuH(poOpManuu, ee TMOoJydyeHHe, aHaIW3 U INPEJCTaBICHUE €ro
pe3yibraroB. [ToHATHE O XMMHUYECKOM 3jeMeHTe U (opMax €ro CymecTBOBAaHHS: CBOOOIHBIX
aToOMax, NMPOCTBIX M CIOXKHBIX BeuniectBax. lIpeBpamenns BemectB. OTiM4YMe XUMHUYECKHX
peaxkuuil OT pU3ndecKkux sBieHUu. Posib XuMUM B ®KU3HU YelloBeKa. XeMOpuIus U XxeMopoOusi.
Kpatkue cBeieHns 13 HICTOPUY BO3HUKHOBEHHMS U PA3BUTHUS XUMHUHU. POJIb OTEYECTBEHHBIX YUEHBIX
B CTAQHOBJICHMM XUMHUYECKOM Hayku — paborel M. B. JlomonocoBa, A.M. bytneposa, JI. U.
MengeneeBa. XuMHUecKass CUMBOJIMKA. 3HAKM XUMHYECKHX DJIEMEHTOB U IPOMCXO0XKJIEHUE HX
Ha3BaHUU. Xumudeckue ¢opmynsl. Muaaekcs u koddduimentsl. OTHOCUTETBHBIE aTOMHAS U
MOJIEKyJIsipHass Macchl. [IpoBeneHne pacdyeToB MacCcOBOW JOJM XMMHYECKOTO 3JIEMEHTa B
BEIIECTBE Ha OCHOBe ero ¢opmyisl. [lepuonnueckas cucrema Xumuueckux snemeHtoB /Jl. U.
MemieneeBa, ee CTpyKTypa: Majible 1 OOJIbIINE EPHOIbI, TPYIBI U MoArpynisl. [lepuonuueckas

CHUCTEMA KaK CITPABOYHOC nocoodue AJIA IMOJTy4YCHUA CBGI[GHI/If/'I O XUMHYCCKHX DJICMCHTAaXx.



Hemonctpanuu.l. Moaenu (mapoctepxHeBblie 1 CTioapra—bpurieda) pa3nudHbIX TPOCTHIX H

CJIOKHBIX BEIIECTB.

2. Konnexkuus CTEKISIHHON XUMHUYECKOM nocypl. 3. Koyekuus MaTepuanoB U U3EIUH U3 HUX
Ha OCHOBE aitoMuHusA. 4. B3aumonelictBrue MpamMopa ¢ KUCJIOTOM ¥ MOMYTHEHHE HW3BECTKOBOM
BOJIBI.

JlaGopaTtopusbie onbIThL. 1. CpaBHEHHE CBOMCTB TBEP/IbIX KPUCTATUIMUECKUX BEIIECTB U PACTBOPOB.

2. CpaBHEHHE CKOPOCTH MCIAPEHHS BOJBI, OJICKOJIOHA M STHJIOBOTO CIUPTA C (PUIBTPOBAIBLHOM
Oymaru.

Tema 1. ATOMBI XUMHYECKUX 3JIEMEHTOB
ATOMBI KaKk (opMa CYIIECTBOBAHUS XUMHUYECKHUX 3JIeMeHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU
aToMoOB. Jloka3aTenbCcTBa CIIOXKHOCTH CTpoeHHUs aToMoB. OmbiTel Pesepdopma. [Tnanerapuas
MOJIeJIb CTPOCHHUS aToMa.

CocTaB aTOMHBIX sifiep: MPOTOHBI, HEUTpPOHBI. OTHOCUTENIbHAS aTOMHas Macca. B3aummocBs3b
MOHSITUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS AaTOMHAsI Maccay.

W3meHenune unciia mpoTOHOB B sJIpe aTOMa — 00pa30BaHNE HOBBIX XUMHUYECKUX DJIEMEHTOB.
H3meHeHue 4ncina HEHTPOHOB B siApe aTtoMa — oOpasoBaHue wu30TONOB. COBpeMEHHOE
oTpefieNieHUue TMOHATUSA «XUMUYECKUH AreMeHT». M30Tomnbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOTO AJIEMEHTA.

OnekTpoHbl. CTpOoE€HHE JJIEKTPOHHBIX YPOBHEH aTOMOB XHUMHYECKHUX JJIEMEHTOB MaJIbIX
nepuoioB. [loHsTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuonnueckas cucrema xumudyeckux sneMeHToB J[. M. MenaeneeBa u CTpoeHHE aTOMOB —
(GU3UYECKU CMBICIT TTOPSIIKOBOTO HOMEPA dJIEMEHTa, HOMEpa TPYIIIbI, HOMepa Mepuo/a.
N3menenune uncna 3JeKTPOHOB Ha BHEIITHEM JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO JIEMEHTA
— oOpa3oBaHHe TOJOXKUTENbHBIX M OTPUIATENBLHBIX MOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH
METaJUIOB U HEMETAIIOB. [[pruuHbI H3MEHEHUsI METANTIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B
nepuoax u rpynmnax. O0pa3zoBanue OMHapHBIX coenuHeHUH. [loHsTHEe 00 MOHHOM CBsI3U. CXEMBI
00pa3oBaHMUst MOHHOM CBSI3HU.

B3aumoseiicTBue aTOMOB 3JIEMEHTOB-HEMETAIIOB MEXIAy 000l — o0pa3oBaHHe ABYXaTOMHBIX

MOJIEKYJl TIPOCThIX BemiecTB. KoBaneHTHass HemoJsipHas XUMHUYECKash CBS3b. DJIEKTPOHHBIE U
CTPYKTypHBIE (opMyibl. B3anmoselicTBie aTOMOB HEMETAIIOB MEXKIy o000l — oOpa3oBaHMe
OMHAPHBIX COSTMHEHUN HEMETAIJIOB. DIIEKTPOOTpUIIaTeIbHOCTh. KoBanieHTHAs mosipHas CBS3b.
[ToHsiTHe O BaJICHTHOCTHU KaK CBOMCTBE aTOMOB 00OPa30BBIBATH KOBAJICHTHBIE XUMUYECKHE CBSI3U.
CocraBnenue hopMmyn OMHAPHBIX COSAMHEHUN MO BaJleHTHOCTU. HaXo)keHue BaJIEHTHOCTH IO

dbopmyse OMHAPHOTO COSTMHEHUSI.



B3anMoeiicTBre aTOMOB META/LIIOB MEXKy CO00M — 00pa3oBaHUE METATMYECKUX KPUCTAIIIIOB.
ITonsiTHE O METAIIINYECKOH CBSA3H.

JemoHcTpaunu.Moenn aToMOB XMMHUYECKUX 3J1eMEHTOB. [leproauueckas cuctema XuMHUYECKUX
anemenToB JI. . MenneneeBa (paziuunbie GOpMBI).

JlaboparopHsble onbIThl.3. MoenupoBaHue NPUHIMNA IEHCTBUS CKaHUPYIOIIEr0 MUKpPOCKoa. 4.
W3roroBneHne Mojened MOJIEKyl OWHapHBIX coequHeHud. S. M3roroBneHwe Mojend,
WJUTIOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOU CBSI3H.

Tema 2. IlpocTeie BelecTBa

[TonoxxeHue MeTaIoB U HeMeTa/1oB B [leproauueckoii cucteMe XMMHUYECKUX 3JIEMEHTOB

. U.MenneneeBa. Baxkneiiire mpocThie BEIIeCTBa — METAJUIBI (3KeJIe30, ATFOMUHUM, KaJIbIIHH,
MarHuii, HaTpuii, Kanmii). OOmue ¢Qusnyeckre CBOWCTBA METAJIOB. BakHeimme mpocTsie
BellleCTBa-HEMETaIIbl, 00pa30BaHHbIE aTOMaMU KHUCJIOPOZa, BOJIOPOAa, a30Ta, cepbl, (ocdopa,
yraepoaa. Mosnekybl IpOCTBIX BEIIECTB-HEMETAIIOB — BOAOPO/a, KUCIOPOa,

azota, rajgoreHoB. OTHOcUTENbHAs MoJeKyJsipHas Macca. CriocoOHOCTh aTOMOB XMMHYECKHX
AJIEMEHTOB K OOpa30BaHHUIO HECKOJBKUX MPOCTBIX BELIECTB — aJUIOTPOIUSA. AJUIOTPOIHBIE
monudukanuu kuciaopona, (ocdopa, onora. Meramuinyeckue M HEMETAIMYECKUE CBONCTBA
MPOCTHIX BemiecTB. OTHOCUTENBHOCTh 3TOTO MOHSATHS.

Uucno Aporagpo. KomumyectBo BemectBa. Monb. MonsipHas Macca. ModsipHblii  00beM
ra3oo0pa3HbIx BemiecTB. KpaTHble eMHUIBI H3MEPEHUs KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U
KWJIOMOJIb, MWUIMMOJISIPHAsE W KWIOMOJISIPHAsE MAacChl BEUIECTBA, MWUIMMOJISIPHBIA U
KHUJIOMOJISIPHBIA 00BeMbI ra3000pa3HbIX BEIIECTB.

Pacuets! ¢ uCconb30BaHUEM MOHSATUI «KOJIMUYECTBO BEILIECTBAY», «MOJISIPHASI MACCa», «MOJISIPHBIN
00bEM razoBy, «4UCI0 ABOTAIPOY.

Hemonctpauuu.Ilonydenne o3zona. OOpa3ubl 0eoro M ceporo 0jioBa, OEIOro M KpacHOTro
dochopa. HekoTopble MeTayibl M HEMETAUIbl ¢ KOJUYECTBOM BemiecTBa 1 Mosib. MousspHbIiI
00BbeM ra3000pa3HBIX BEIIECTB.

JlaGopaTopubpie ONBITHLO6. O3HAKOMJICHHE C KOJUIGKIMEW MeTauioB. 7. (O3HakoOMJIEHHE C
KOJUIEKLIUEN HEMETAJIIOB.

Tema 3. CoequHEHNS XUMUYECKUX DJIEMEHTOB

Crenenb okucienusi. CpaBHEHHE CTEIEHU OKHUCJIEHUS U BajleHTHocTu. OmpesneneHue CTeneHu
OKHCJICHUS 3JIEMEHTOB B OMHApHBIX coequHeHusX. CocTaBieHne GopmMyi OMHAPHBIX COeTUHEHNUH,
o0mmumii cnocod ux Ha3BaHUM.

BunapHble coelMHEHHMs METAIJIOB M HEMETAJUIOB: OKCHABI, XJIOPUIBI, CYIb(QHUIBI M TIp.

CocraBnenue ux popmyn. buHapHbsie coeTMHEHUS] HEMETAJUIOB: OKCUbI, JIETyYUE BOJIOPOJHbBIE



COCIMHEHUS, X COCTaB U Ha3BaHWUs. [IpeacraBuTen OKCUAOB: BOJIA, YTIICKUCIBIN a3, HEraleHas
u3BecTh. [IpencraBuTeny aeTy4nx BOJAOPOAHBIX COEAMHEHUI: XJIOPOBOAOPO U aMMUAK.
OcHoBaHMsl, MX cocTaB M Ha3BaHus. PacTBopuMocTb OcHOBaHull B Boze. llpeacraBurenu
IIeJI0Yel: MMIPOKCUIbl HATPHs, Kaaus U Kanblus. [ToHdaTne 00 MHAMKATOpax M KaueCTBEHHBIX
peaKnusx.

Kucnotsl, ux coctaB u HazBanus. Knaccudukamus kucnot. IlpeacraButenu KUCIOT: cepHas,
consHas, aszorHas. llonsatme o mkane kucinoTHocty (mkana pH). M3meHnenue oxpacku
WUHIUKATOPOB.

Conu Kaxk NpOU3BOAHBIE KMCIOT U OCHOBaHMI, X COCTaB W Ha3BaHUA. PacTBOpUMOCTB coJiell B
Bozie. [IpencraBurenu comneit: xopua HaTpusl, KapOoHAT U GochaT KabIusl.

AMopdHBIE 1 KPUCTAJUINIECKHE BEIIECTBA.

Me:xMOoIeKyIIpHbIE B3aUMOAEHCTBUSA. TUIIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTB
BEUIECTB OT TUIIOB KPUCTAJUIMYECKUX PELIETOK.

Uucrele BemecTBa U cMecH. llpumeps! kUIKHUX, TBEPAbIX U razoo0pa3Hbix cMeceil. CBolicTBa
YUCTBIX BellecTB U cMmeceil. Mx cocraB. MaccoBas U oObeMHasl 101 KOMIIOHEHTa CMECH.
PacyeTsl, cBsI3aHHBIE C UCIIOIB30BAHUEM TOHATHUS «IOJIS.

JemoncTpanunn.O0pas3ipl OKCUAOB, KHCIOT, OCHOBaHMH M cojieid. Mojenu KpuCTalsIM4ecKux
pelIeToK XJIOpHaa HaTpus, anMasa, okcuga yriepoaa (IV). KucnoTHo-1menounble HHANKATOPHI,
M3MEHEHHE MX OKPACKH B Pa3jM4YHBbIX Cpelax. YHHUBEpCaJIbHbIH MHAMKATOP U U3MEHEHHUE €ro
OKpAcKH B paznuuHbIxX cpenax. [lxana pH.

JlaGopatopHble onbITHL. 8. O3HAaKOMJIEHHME C KOJUIeKIMEH OKcuIoB. 9. O3HaKOMJEHHE CO
CBOMCTBaMH aMMHaKa.

10. KauectBeHHas peakuusi Ha yriekucislid ra3. 11. Onpenenenune pH pacTBOpOB KHCIIOTHI,
IIEJIOYU U BOJBI.

12. Onpenenenne pH TUMOHHOTO U A06JI0YHOTO COKOB Ha cpe3e I1oaoB. 13. O3HakoMiIeHHE ¢
KOJUIEKIIMEHN COJIEN.

14. O3HakOMIIEHHE C KOJUIEKIIMEH BEIIECTB C Pa3HbIM THUIIOM KPHUCTAUIMYECKOW PEIIETKH.
W3roroBnenne Mojenell KpUCTALIMUECKUX pemeTok. 15. O3HakomiieHHe ¢ 00paslioM TOpHOM
MIOPOJIBI.

Tema 4. I3MeHeHUs MPOUCXOASAIIUE C BEIIECTBAMH

[TonsiTue siBNEHUH, CBSI3aHHBIX C U3MEHEHUSIMH, TPOUCXOISAIIUMHU C BELIECTBOM.

SIBieHuUs1, CBSI3aHHBIE C U3MEHEHUEM KPUCTAJNINYECKOTO CTPOEHHUSI BEIIECTBA ITPU IIOCTOSIHHOM €TI0
cocrtaBe, — (¢u3uueckue sBIeHUA. Du3nMUecKkue SABICHUA B XUMHUHM: JAUCTHIUIALNA,

KpUCTAJIJIN3a1usl, BhITapUBaHUE U BO3TOHKA BEILIECTB, PUIBTPOBAHKUE U EHTPU PYrUpOBaHHE.



SIBneHus, CBA3aHHBIE C U3BMEHEHUEM COCTaBa BEIIECTBA, — XMUMHUUYECKUE peakuuu. IIpusHaku u
YCIIOBUS IPOTEKAHUS XMMUUECKUX peakuil. Brienenne TerioTsl U cBeTa — peakluy FOPEeHUs.
[TousiTHE 00 K30 - U SHIOTEPMUUECKUX PEAKITHIX.

3aKOH COXpaHEHUsI MacChl BeElIeCTB. XHUMHUYECKHE YpaBHEHUS. 3HAYEHUE HWHICKCOB U
koa¢¢unmenToB. CocTaBieHNe ypaBHEHUN XUMUYECKUX PEaKLUi.

Pacuetsl o xumuueckuM ypaBHeHUsIM. PerieHue 3a1a4 Ha HaX0KAEHUE KOJIMYECTBA, MacChl WK
o0beMa IPOIYKTa PEakiiy M0 KOJIMYECTBY, Macce Win 00beMy HCXOTHOTO BemecTBa. Pacyers ¢
MCIIOJIb30BAHUEM ITOHATHS <«10JIs1», KOT'/1a HCXOIHOE BEIIECTBO JaHO B BUJE PACTBOPA C 3a/IaHHOU
MacCOBOM J0JI€H pACTBOPEHHOI'O BEILIECTBA UIIU COAEPKUT ONPEAEICHHYIO 00 IPUMECEH.
Peakuuu paznoxenus. IlpencraBieHue o CKOpocTH XMMHMUYECKHMX peakuuil. KaramuzaTopsl.
®epmenthl. Peakunu coenunenns. Karanutudeckne U HEKaTAIMTHYECKUE PEAKIIUU, 00paTUMBbIE
U HeoOpaTtumble peakuuu. Peakuuu 3amenieHus. Psg akTHBHOCTH METaJUIOB, €r0 UCIOJIb30BaHUE
JUIs TPOTHO3UPOBAHUSL BO3MOKHOCTH IPOTEKAHUSl PEAKLMM MEXIy METallaMH M KUCJIOTAMH,
peakuuii BBITECHEHUSI OJTHUX METAJJIOB M3 PacTBOPOB MX COJIEH JAPYrUMH MeTaulamu. Peakuuu
obMeHa. Peaknnu HeliTpanm3amnun. Y CJIOBHS IPOTEKAHUS PeakIii oOMeHa B pacTBOpax J0 KOHIIA.
Tunel XUMHUYECKUX pEeaKIUi Ha NMPUMEpE CBOMCTB BOJbI. Peakuus pa3noxeHuss — 3JIEKTPOIIU3
BOJbl. Peakunu coequHeHuss — B3aMMOJICHCTBHE BOJbl C OKCHAAMH METAJUIOB U HEMETAJIOB.
VYcnoBue B3auMOJICHCTBUSL OKCUIOB METAJUIOB U HEMETAJNIOB ¢ BOAOM. [ToHATHE «THIPOKCUIBI».
Peakiuu 3amermienus — B3aUMOJICMCTBUE BOJBI C MeTalaMu. Peakium oOMeHa — THUIPOJU3
BELIECTB.

Hemoncrpanuu.[Ipumeps! pusndeckux sIBICHUN: a) TUIaBleHUE napaduHa; 0) BO3rOHKa HO/1a HIIH
OEH301HOM KHUCIIOTHI; B) PACTBOPEHHE OKPAILIEHHBIX COJIEH; I') AMPPy3Hs TYIIUCTHIX BEIIECTB C
ropsield JIaMIIOYKH HakKaiuBaHUs. [IpuMepbl XUMHUYECKUX SBJICHUN: a) TOPEHHUE MarHus,
docdopa; 6) B3aUMOACHCTBHE CONSHOW KHUCIOTHI C MPaMOpPOM WM MEIOM; B) TMOJYy4YCHHE
ruapokcuaa Meau (II); 1) pacTBopeHHME TMONYYEHHOTO THUIPOKCHIA B KHUCIOTax; )
B3aumojeiicteue okcuga memu (II) ¢ cepHOM KHCIOTON TpHM HarpeBaHUU; €) Ppa3JIOKEHUE
NepMaHraHaTa Kajus; ’) pa3jioxKeHue MepoKcuaa

BOJIOpPOJia C TMOMOIIBI0 AMOKCHIA MapraHila W Karana3el KapTodens WM MOPKOBH; 3)
B3aMMOJICHCTBHE Pa30aBICHHBIX KHCIOT C METAIIJIAMH.

JlabopaTtopubie onbITei1 6. [IpokanuBanue Meau B IJIaMEHU CIUPTOBKU. 17. 3amerieHue Menu B
pactBope xiopuaa meau (I1) xenezom.

Tema 5. Ilpaktukym 1.

HpOCTCﬁH.IHC onepanru ¢ BEIECTBOM



1. [TpaBuna TeXHUKU 6€30MACHOCTH MPHU paboTe B XUMHUUYECKOM Kabunete. [Ipuemsr oOpamenus ¢
7a00paTOpPHBIM O0OPYAOBAaHMEM M HarpeBaTeIbHBIMH TpuOOopaMu. 2. [IpH3HAKM XUMHYECKUX
peakmuii. 3. [[puroroBiieHre pacTBOpa caxapa M pacdeT ero MacCOBOM JOIH B paCTBOPE.

Tema 6. PactBopenue. PactBopsl. CBOKCTBA paCTBOPOB 3JIEKTPOIUTOB

PactBopenue kak ¢usnko-xumuueckuit npouecc. [loHsiTue 0 ruapaTax U KpuUCTaJIOTHApaTaXx.
PactBopumocTs. KpuBbie pacTBOPUMOCTH KaK MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEP/IbIX
BEIIECTB OT Temmeparypbl. HachlllleHHbIE, HEHACBHIIICHHbIE M IEPECHIIIEHHBIE PacCTBOPHI.
3Ha4YeHHE pacTBOPOB JJIsl IPUPOJIBI M CEIBCKOTO X0341CTBa.

[TonsiTe 00 SJEKTPOIUTUYECKON NUCCOLMALUU. DIEKTPOIUTHI U HEINEKTPOIUTHI. MexaHu3M
JUCCOITMAIIMN DJIEKTPOJIMTOB C PA3IMYHBIM XapakTepoM CBs3U. CTENeHb 3JIEKTPOJIUTUYECKON
nuccoranuu. CUIIbHBIE U CJIa0ble SJIEKTPOJIUTHI.

OCHOBHBIE [T0JIOKEHUS TEOPUU IEKTPOIUTHUUECKON Arccounannu. MlonHble ypaBHEHUS peaKUi.
Peakuuu oOMeHa, uayiiye 10 KOHIA.

Krnaccudukanus nOHOB U X CBOMCTBA.

Kucnotel, ux xnaccubukamnus. Jluccomumainus KHCIOT M HX CBOMCTBA B CBETE TEOPUU
3JIEKTPOJIMTUYECKON  JAMccOUMalMKu. MOJeKyasipHble W HOHHBIE YPaBHEHHUS PEaKLUM.
B3auMopeiicTBue KHCIOT C MeTalUlaMU. DJIEKTPOXUMHUYECKUU psAJ HAOpsHDKEHUH METalIoB.
B3aumopeiicTBue KHUCIOT C OKCHUJIaMU METaJIOB. B3anMojeiicTBUe KUCIOT C OCHOBaHUSIMU —
peakiusi HeWTpanuzanuu. B3ammoneicTBue KHCIOT ¢ cofissMH. lcmosib3oBaHue TaOIUIIBI
PacTBOPUMOCTH /ISl XapAKTEPUCTUKN XUMHUUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux knaccuukamus. Jlucconuanuss OCHOBAaHUM M WX CBOWCTBA B CBETE€ TEOPUU
ANEKTPOJIUTUYECKON aucconuanuu. B3aummoaeicTBrue OCHOBAaHMM ¢ coisiMH. Mcrnonb3oBaHue
TaONMUIBI  PACTBOPUMOCTH  JUJISI  XApPaKTEPUCTHUKA  XUMHUYECKHMX CBOWCTB  OCHOBaHM.
B3anmoneiicTBre 1meno4Yen ¢ OKCUIaMu HEMETAJUIOB.

Conu, MX aAMccoLMalnMsi U CBOMCTBA B CBETE€ TEOPUU DIIEKTPOIUTHUYECKON THUCCOLUALINU.
B3auMopeiicTBre coseil ¢ MetaiiaMu, 0OCOOCHHOCTH 3THX peakiuii. BzaumopaeiicTBue coneit ¢
cossimu. VMcnonb3oBanue TaOIHITI pACTBOPUMOCTH JJISI XapAKTEPUCTUKN XUMHUYECKUX CBOMCTB
coJei.

O6o00611eHMe cBeleHnH 00 OKCHIaxX, UX KiIaccu(UKaui U CBOWCTBAX.

['eneTnveckue psapl MeTala W HeMmeTaia. ['eHeTWdeckas CBA3b MEXAY KiaccaMu
HEOPTaHWYECKHUX BEIIECTB.

OKHMCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

Omnpenenenue cTerneHell OKUCICHHsI IS SJIEMEHTOB, 0Opa3yIOIIMX BEIIECTBA Pa3HBIX KJIACCOB.

PeaKI_[I/II/I HOHHOI'O OOMEHAa H OKHCIMTEIbHO-BOCCTAaHOBUTEIBHEIC pCaKkIuu. OxucIuTeIIF |



BOCCTAHOBHUTEIb, OKHCJICHHUE W BOcCTaHOBjeHUE. (COCTaBJI€HHWE YpPaBHEHUN OKHCIHMTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUN METOJOM DJIEKTPOHHOTO OaJlaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METANIOB M HEMETAJIJIOB, KMCIIOT U COJIEH B CBETE OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIUH.

HemoHctpanuu. McibiTaHue BEIIECTB U MX PACTBOPOB Ha 3JIEKTPONPOBOJHOCTh. 3aBUCUMOCTh
AJIEKTPONPOBOAHOCTH YKCYCHOM KHCJIOTHI OT KOHIIEHTpaluu. [[BUKeHHE OKpaIIeHHBIX MOHOB B
AJIEKTPUUECKOM ToJie. B3anmoielicTBe IMHKA € CepOil, CONMIHON KUCI0TOH, xiopuaom meau (II).
['openue marnus. BzaumopencTBue XJI0pHOM U CEPOBOOPOIHON BOJIBI.

JlaGopaTtopHsbie onbIThI. 18. B3anmoselicTBre pacTBOPOB XJIOPHIa HATPHS U HUTpaTa cepedpa. 19.
[lomyyenue HeEpacTBOPUMOTO THUIPOKCHIA H B3aUMOJACUCTBHE ero ¢ kucimotamu. 20.
BzaumoneiicTBre KHCIOT ¢ OCHOBaHUAMU. 21. B3anmoaelcTBHE KHCIOT C OKCHAAMH METAJIJIOB.
22. BzaumoneicTBHE KHUCIOT ¢ MeTauiamMd. 23. BzaumoneicTBue KHCIOT C coiaaMu. 24.
BzauMozeiictBue 1memodyer ¢ KuciaoTraMu. 25. BsauMmopeiicTBHe IEIoYell € OKCHIOAMU
HemeTayuioB. 26. BzaumopeiictBue mienouedt ¢ comsimu. 27. llomyueHume u  cBOMCTBa
HEpacTBOPUMBIX OCHOBaHMid. 28. B3auMoeiicTBHE OCHOBHBIX OKCHIOB C Kuciotamu. 29.
B3anmoneiicTBue OCHOBHBIX OKCHAOB ¢ Bojoi. 30. B3ammonuelcTBHE KUCIOTHBIX OKCHIOB C
menoyaMu. 31. B3anMoaelcTBie KHUCIOTHBIX OKCHIOB ¢ BOIOi. 32. B3auMmonaelcTBue COJIEd C
kucioramu. 33. BzaumoeiicTtsue coeli ¢ menodaMu. 34. BzanMogeicTsue coseii ¢ coirsiMu. 35.
BzaumopeicTBre pacCTBOPOB COJIEH

C MeTaJlJIaMH.

Tema 7. IIpaktuxym 2. CBOMCTBa pacTBOPOB MIEKTPOJIIUTOB

4. CBoiicTBa KHCJIOT, OCHOBaHHM, OKCHJIOB U COJICH. 5. Pernenune skcrepuMeHTaIbHBIX 3a/1a4.

9 kiacc
Beenenne. OOmas XapakTepuCTHKa XUMUYECKHUX 3JIEMEHTOB U XMMMUYECKUX pPeaKLuit
Ilepnonnueckuit 3akoH u Ilepunonnueckas cucrema xuMudeckux 3neMeHToB /1. V1. Menneneena
XapakTepucTHKa 3JEMEHTa I0 €ro IOJOKEHHIO B Ilepuonnueckol cUCTEME XUMHYECKHMX
sanemenToB /JI. 1. MenaeneeBa. CBolicTBa OKCUIOB, KMUCIIOT, OCHOBAHHUI U COJIEH B CBETE TEOPUU
AIEKTPOIUTUYECKON AUCCOLUALMY U OKUCIICHUS-BOCCTAHOBIICHUS.
[TonsiTre o mepexoHbIX AneMeHTax. AMpoTepHOCTh. ['eHeTHUecKuil psi/l IepexoIHOT0 AJIEMEHTA.
Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema XumMuieckux 3rmeMeHToB 1. M. Menneneesa.
XuMHYecKasi OpraHu3anus )KMBOW U HEXXUBOW NMPUPOAbl. XMMUYECKUHA COCTaB s/ipa, MAaHTUH U
36MHOM KOpbl. XHMHYECKHE DJJIEMEHTBl B KIETKaX JKMBBIX OpraHu3MoB. Makpo- u

MHKPOIJICMEHTEI.



O06o0menre cBeIeHUH 0 XMMHUYECKHX peaknusax. Kraccupukarums XUMHYECKUX PEaKIHil 1o
Pa3IMYHBIM IPU3HAKAM: «9HUCIIO ¥ COCTAB PEArHPYIOIINX U 00pa3yIONINXCs BEIIECTBY, «TEIJIOBON
addekT», «HampaBICHUE», «U3MCHECHHWE CTEIECHEH OKHCICHHUS D3JIEMEHTOB, O00pa3yroInux
pearupyroiue BelIecTBa», «(a3a», «HUCIOJIb30BaHHE Karanuzaropa». [loHsTHe 0 ckopocTu
XUMUYECKOU peakuuu. PakTopsl, BIUAIONINE HA CKOPOCTh XUMUYECKUX peakuuid. Karanuszatopsl
U Katanu3. IHruOuTopel. AHTHOKCHIAHTEI.

Hemoncrpanuu.Paznmuyansie popmer Tadbmuier 1. 1.MenaeneeBa. Moaenu aToMOB 3JIEMEHTOB 1—
-ro nepuoaoB. Mojens cTpoeHus 3eMHOro I1apa (IomnepedHblil pa3pes). 3aBUCUMOCTb CKOPOCTH
XUMUYECKON peaKIuu OT PUPO/Ibl PEarMpyIOLIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU
peaKkIMu OT KOHIICHTPALIUM PEArupyroNIMX BEIIECTB. 3aBHCHUMOCTh CKOPOCTH XHUMHUYECKOM
peakiuu OT TIUIONIAJAX CONPUKOCHOBEHMSI PEArUPYIOIIMX BEIIECTB («KHUIISIIUN  CIOW»).
3aBUCUMOCTh CKOPOCTHM XUMHYECKOM peaklUu OT TEMIIepaTypbl pearupyrolux BeLIECTB.
['oMoreHHBIii U TeTeporeHHbIN KaTanu3bl. DepMeHTaTUBHBIN KaTanu3. MIHruoupoBaHue.
Jla6opatopubie ombiThil. [lonmyueHue TUIpOKCHMIA LIMHKA W HCCIEAOBAaHUE €ro CBOMCTB. 2.
MopenupoBanue mnoctpoeHuss llepuogudeckol CHCTEMBI XMMHYECKMX 3JIeMEHTOB /I
W.MenneneeBa. 3. 3aMerieHue xene3oM Menu B pactBope cynbdara meau (I). 4. 3aBucumocTsb
CKOPOCTH XHMMHYECKOM peakuuu OT HPUPOAbl pearupyromux BEILLECTB HAa MpUMEpE
B3aUMOJICCTBUSL KUCIOT C MeTa/uilaMd. 5. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM pEeakiuu OT
KOHIIEHTPALlUH PEarupyronIrx BEIIECTB Ha IPUMEPE B3aUMOJICHCTBUS IIMHKA C COJISTHOM KUCIOTOM
pa3IMYHON KOHUEHTpaluu. 6. 3aBUCHUMOCTh CKOPOCTHM XMMHYECKOM peakiuu OT IUIONIaau
CONPUKOCHOBEHUSI pEAarupyrolux BemecTB. 7. MoaenupoBaHHe «KUISLIEro Cclos». 8.
3aBUCUMOCTh CKOPOCTH XHMHYECKOH pPEaKIMh OT TeMIIepaTyphl pearupyrolnx BEIIECTB Ha
npumepe B3aumojercTBus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI Pa3IUIHON
Temmneparypbl. 9. PasznmoskeHue mepokcuaa BOIOpOAa € MOMOIIbI0 okcuaa mapranna (IV) u
karanas3el. 10. OOHapykeHHe KaTajaa3bl B HEKOTOPBIX MUILEBIX MpoaykTax. 11. Marubuposanue
B3aWMO/JICUCTBHUSI KUCIIOT C METAJJIAaMHA YPOTPOITHHOM.

Tema 1. Meraiubt

ITonoxxenue meramnoB B Ilepuoauueckoit cucreMe xumuueckux aemeHToB /. 1. Menzaeneesa.
Merannuyeckas KpUCTAJUTMUECKas pelieTka M MeTalIMdeckas XMMHYecKas cBs3b. OOmue
¢buszndeckue cBoricTBa MeTayuioB. CIUtaBbel, MX CBOWCTBA M 3HAYCHHE. XUMHUYECKHE CBOMCTBA
METAJJIOB KaK BOCCTAHOBUTEJIEH, @ TAKXKE B CBETE MX MOJIOKEHUS B DJIEKTPOXUMHUYECKOM PSIIY
HaIpsKEHUN METaJIOB.

Koppo3ust meramioB u crmocoObl 60prObI ¢ Heil. Mertamnsl B mpupoge. OOmue crnocodsl ux

MOJIYYCHMUA.



OOmias  XapakTepuCTHKa MHIEIOYHBIX MeTayutoB.Meramuibel B mpupone. OOmme crmocoobl ux
nonyueHusi. Ctpoenue aromoB. lllenouHble MeTamibl — MpoOCThIE BellecTBa. BaxHeilmue
COCTMHEHUS IIEIOYHBIX METAUIOB —OKCHUBI, THAPOKCHABI U CONH (XJOPHIBI, KapOOHATHI,
cynb(haThl, HUTPAThI), UX CBOMCTBA U MPUMEHEHUE B HAPOIHOM X03siicTBe. Kanuiineie ynoopenusi.
OOmas  xapakTepucTHKa AJIEMEHTOB TIMaBHOW moarpynnsl I rpynmer. CTpoeHHe aTOMOB.
[[lenoyHO3€MENBHBIE ~ METAUIBI —  IPOCThlE  BelllecTBA. BaxHeimme  coelnHEHUs
HIEJIOYHO3EMETBHBIX METAIIIIOB — OKCHUJIBI, THIPOKCHIBI U COJIU (XJIOPUIBI, KApOOHATHI, HUTPATHI,
cynbdatsl, pocharel), UX CBOWCTBA U MPUMEHEHHUE B HAPOJHOM XO3SMCTBE.
Amomunuit.CtpoeHue aroma, (QU3MYECKHE M XUMHUYECKHE CBOICTBa IMPOCTOrO BEIIECTBA.
CoeHEHUS ATFOMUHUS — OKCHJ M THAPOKCHJ, MX aM(pOTEepHBINA Xapakrep. Baxkueimme comu
amomuHus. [IpuMeHeHne antoMUHUA U €r0 COEAMHEHHUIM.

Kenezo.Ctpoenne aroma, ¢GuU3HUECKHME M XHMHUYECKHE CBOICTBAa MPOCTOrO BEIIECTBA.
I'enetnueckue psasl Fe2+ u Fe3+. Baxnelmue coim xene3a. 3HAYEHUE Kejle3a U €ro
COEAMHEHUN ISl IPUPOJIbI U HAPOJIHOTO XO35KCTBA.

Hemonctpamu.O0pa3iipl MIETOYHBIX W IIET0YHO3EMENbHBIX MeTauioB. OOpasilsl CIUIABOB.
B3aumopeiicTBue HaTpus, JUTHS U Kalblusg ¢ BOJAOH. B3ammMopeiicTBue HaTpusi U Marhus c
KuciIopoioM. BzaumonelictBue Metanos ¢ Hemetamiamu. [lomyuenue rugpokcuaos xenesa (11)
u (III).

JlaGopaTtopubie ombIThi12. B3aumopeiicTBue pacTBOPOB KHUCIOT M cojied ¢ metaiamu. 13.
O3HakoMmiIeHuE ¢ pynamu xenesa. 14. OxkpammBaHue MJIaMEHU COJIIMU IIEJI0YHbBIX METAIOB. 15.
B3aumopeiictBue kanpuus ¢ Bojoi. 16. Ilonyduenue ruipokcuaa Kaablus U UCCIEIOBAHUE €0
cBoiictB. 17. TlomydyeHue THUIpPOKCHIA QIIOMHUHUS U MCCIEIOBAaHUE €ro CBOMCTB. 18.
B3aumoneiictBue xenesa ¢ consiHoi kucioroit. 19. ITonydyenne rugpokcunos xenesa (II) u (I1I)
Y U3y4YEHHUE UX CBOMCTB.

Tema 2. IIpaktuxkym 1. CBolicTBa METAJIIIOB U UX COEIMHEHUM.

1. OcymiecTBineHue EMOYKN XUMUYECKHUX MpeBpalleHuil. 2 Pemenne skcriepuMeHTaIbHbBIX 331a4
Ha pacro3HaBaHUE U MOJIyY€HHUE COETUHEHNI METaIOB.

Tema 3. Hemerassl

OO0mass xapakTepuCTUKa HEMETAJIOB: MoJIokeHne B [leproamueckoil cucTeMe XHUMHYECKHX
anemenToB JI. I.Menaeneena,

O0COOEHHOCTH CTPOEHHS aTOMOB, 3JIEKTPOOTpULIATENIbHOCTH (D0) Kak Mepa «HEMETAITTMYHOCTH,
pan 20. Kpucrainuyeckoe CTpPOCHHME HEMETAJIOB — TMPOCTHIX BEIMIECTB. AJUIOTPOMHUS.

du3nyeckue cBolicTBa HeMeTaIoB. OTHOCUTEIBHOCTh HOHATHH «METAILD) U «HEMETAILI.



Bonopoa.Ilonoxenue Bomopona B Ilepuomnueckoit cucteme XUMUYECKHX 3yemeHToB J[. .
MenneneeBa. CTpoeHue aToMa U MOJIEKyIbl. DU3NYECKHUE U XUMUYECKHUE CBOMCTBA BOJIOPO/A, €TI0
MOJIy4YeHUE U IPUMEHEHHUE.

Bogna.Ctpoenne monekyinsl. Bomopognas xumuueckass cBs3b. PU3MUECKHE CBOMCTBA BOJBI.
AHoManuu cBOMCTB BoAbl. ['mapodunbHbie U rUAPOGOOHBIC BEIIECTBA. XUMHUUYECKHE CBOMCTBA
Boibl. KpyroBopoT Boabl B mpupojne. Bomoouncrtka. Aspaius BOABL. BBITOBBIC (QUIBTPHL
MunepanbHble BOJIbI. JIUCTUIUIMPOBAaHHAS BOJIA, €€ TIOJYYEHHE U IPUMEHEHHUE.

O6mass xapakrepuctuka ramoreHoB.CTpoeHue aromoB. IIpocTeie BemiecTBa M OCHOBHBIE
COEIMHEHUS TaJoreHoB, WX cBoiicTBa. KpaTkue cBemenus o xiyope, 6pome, ¢rope u moje.
[IprMeHeHne raJoreHoB U UX COEAMHEHHUI B HAPOJIHOM XO35MCTBE.

Cepa.Ctpoenue aToma, aJZIOTPOITHS, CBOWCTBA M IPUMEHEHHUE pOMOMYECKOM cepbl. OKCHJIBI Cephl
(IV) u (VI), ux nonmyuenue, cBoiictBa u npumeHenue. CepHasi KUCIOTa U €€ COJIU, UX IPUMEHEHHE
B HApOAHOM Xo03stiicTBe. [Ipon3BOACTBO CEpHON KUCTOTHI.

A301.CTpoeHHE aTroMa W MOJIEKYJIbI, CBOMCTBAa MPOCTOrO BeElIeCTBAa. AMMHAK, CTPOCHHE,
CBOMCTBA, MojayyeHre u npuMmeHeHue. Coam aMMOHUS, UX CBOMCTBA U TpuMeHeHue. OKCHIbI a30Ta
(I1) m (IV). A30THast KUCJIOTa, €€ CBOWCTBA U NMpUMeHeHne. HuTpatel 1 HUTPUTHI, MpodIeMa ux
COJIEp’KaHUs B CEIIbCKOXO03HCTBEHHOM MPOIYKIIMH. A30THBIEC yI0OpEHUSI.

®ochop.CtpoeHne aToma, aluIOTPOIUs, CBOWCTBA O€II0ro U KpacHOTro gocdopa, uX NpUMEHEHHUE.
OcHoBHbIe coequnenus: okcun pocdopa (V) u oprodhochopnas kucnora, pocdarsl. DochopHbie
yI100peHusl.

VYrnepon.Ctpoenue aroma, ajioTpOINus, CBOWCTBa Moaudukanuii, npumeHeHue. OKCHIBI
yraepona (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHaThl: KalbIUT, cOoAa, MOTAll, UX
3HAYCHHE B IPUPOJIC U KU3HHU YETIOBEKA.

Kpemunii.CTpoeHne atoma, KpUCTAUIMUECKUH KPEMHHH, €ro CBOMCTBAa M npuMeHeHue. OKcun
kpemuus (IV), ero npupoansie pasHoBUAHOCTH. CHIMKAThl. 3HAUEHHWE COCTUHEHUN KPEMHHUS B
KUBOHM M HEXXUBOU npupoe. [IoHsATHE 0 CHIIMKATHOM MPOMBIIIJIEHHOCTH.
Jemoncrpannn.O6pa3ipl raloreHoB — TMPOCTBIX BelIecTB. B3anMopelicTBHE TaloOreHoB ¢
HaTpUeM, C aJlOMUHUEM. BBITeCHEHHe XJIOopoM OpoMa WM HOJa M3 PACTBOPOB HMX COJICH.
B3aumopeiictBue cepsl € MeTalylaMH, BOJOPOJOM M KHCIOpPOJAOM. BzaumopelctBue
KOHIICHTPUPOBAHHOW a30THOW KHUCJIOTHI ¢ Menbto. [lornomenne yrieM pacTBOPEHHBIX BEIIECTB
Wi ra3oB. BoccranoBienue mean u3 ee okcuaa yrieM. O0pas3iibl MPUPOIHBIX COSTMHEHUH XIT0pa,
cepbl, ¢docdopa, yriaepoma, kpemuHus. OOpaslbl BaXHEHIIUX [UIsI HAPOJHOTO XO3SKCTBA
cynb(aToB, HUTPATOB, KapOOHATOB, (hocaroB. OOpa3Ikl CTEKIIA, KEPAMHUKH, LIEMEHTA.
JlaGopatopubpie onbiTh.20. [lomydenue u pacnosHaBanue Boaopona. 21. Hccrmemoanue

IMMOBEPXHOCTHOI'O HATSXKCHUA BOJIBI. 22. PaCTBOpeHI/Ie IneépMaHraHara Kajlud HIA MEAHOIO



kyropoca B Boze. 23. ['maparammsi o6e3BokeHHoro cynbdara memu (II). 24. Msrorosnenue
TUIICOBOTO OTHedarka. 25. O3HakoMIICHHE C KOJUIEKIIMEeH OBITOBBIX (PHIILTPOB. 26. O3HAKOMIICHUE
C COCTaBOM MHMHEpaIbHOU BOJIbL. 27. KauecTBeHHasl peakiiys Ha rajoreHu1-uonsl. 28. [lonyuenue
W pacrno3HaBaHue kucioponaa. 29. I'openue cepsl Ha Bo3ayxe W B kuciopozae. 30. CpoiicTBa
paz0aBieHHON cepHOM KucioThl. 31. M3ydenue cBoiicTB ammuaka. 32. Pacmo3HaBaHue coieid
ammoHusa. 33. CaoiictBa pa3baBieHHOM a30THOW KuUCIOTHL. 34. B3aumopeiicTBue
KOHIICHTPUPOBAHHON a30THOM KHCIOTHI ¢ Meapto. 35. T'openme ¢docdopa Ha BO3ayXe u B
kuciopose. 36. PacnoznaBanue docdaros. 37. ['openue yrius B kuciopoge. 38. Ilomyuenue
YTOJIBHON KHCIOTHI U M3yueHue ee cBorcTB. 39. Ilepexon kapOoHaTOB B ruapokapOoHaThl. 40.
Paznoxenne runpoxkap6onara Hatpus. 41. [lonyueHue KpeMHEBOM KHCIOTBI M HM3y4YEHHE €€
CBOMCTB.

Tema 4. [Ipaktrkym 2. CBOICTBa COEIMHEHUI HEMETAJIJIOB.

3. Pemenne skcnepuMeHTanbHbIX 3amau mo Teme «lloarpymma ramoreHoBy. 4. Pemenue
AKCIIEpUMEHTANIbHBIX 3a71ad 1o Teme «lloarpynma xucmopona». 5. [lomyuenue, cobupanue u
pacro3HaBaHHe ra3os.

Tema 5. O0001eHNE 3HAHUI 110 XUMUU 32 Kypc OCHOBHO# kol [loaroroska k OI'D.
[Tepuoaunueckuii 3akoH u llepuoanueckas cucrema xummudeckux snemeHToB [|. M.Mennaeneena.
®u3nuecKuil CMBICT TOPSAIKOBOIO HOMEpa »JJEMEHTa, HOMEpPOB TEpHOJa ¥ TPYIIIIHL.
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB AJIEMEHTOB UM MX COCIMHEHHMM B TEPUOJAX W TPYIIax B
CBETE MPE/ICTABICHUI O CTPOCHUH aTOMOB 371eMeHTOB. 3HaueHue [lepuoanueckoro 3akoHa. Buabl
XUMUYECKHX CBSI3€M M THUIIbI KPUCTAJUIMYECKUX peIeTOK. B3anMOCBSI3b CTpOEHUSI U CBOMCTB
BEIIECTB.

Knaccudukanuss XUMUYECKHX peaKIUil M0 pa3IuyHBIM TpU3HAKaM (YUCIO M COCTaB
pearupyromux 1 00pa3yroIuxcsl BEIIeCTB; HaJluunue TpaHUIlbl pa3aena ¢a3; TernoBoil 3 QexT;
W3MEHEHUE CTENEeHEeW OKHUCIEHUS aTOMOB; MWCIIOJIb30BAHME KAaTajlu3aTopa; HalpaBliCHUE
npotekanus). CKOPOCTh XMMHUUYECKUX peakiuid U (akTopsl, BIuswomupe Ha Hee. OOpaTUMOCTh
XUMUYECKHUX PEaKIIUN U CITOCOOBI CMEIIEHHS XUMHYECKOTO PaBHOBECHS.

[Ipoctbie U cioXxHBbIE BemliecTBa. MeTamibl M HeMeTalibl. ['@HeTHuecKue psapl MeTaiia,
HEMeTallla U mepexoaHoro Mmerasuia. OKCUABI U TUAPOKCUIBI (OCHOBAHMSI, KUCIOTHI, aM(pOTepHBIC
TUAPOKCHIBI), cou. VX cocTaB, kiaccudukanus u 001mmue XMuMUIeCKIe CBONCTBA B CBETE TEOPUH
AIEKTPOIUTUIECKON JUCCOIIUAIINH.

TemaTudeckoe NJIAaHUPOBaAHUE C YKa3aHUEM KOJIUYECTBA YaCoB,
OTBOJMMBIX HA OCBOEHHE KaXKI0il TeMbl

Pa3nen Kiacce
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Bsenenue.

ATOMBI XUMHYECKHX 3JICMECHTOB.

©

IIpocTele BelecTna.

COCI[I/IHGHI/IH XHUMHWYCCKUX JJICMCHTOB.

14

HM3menenus, npoucxoasimue ¢
BEILLICCTBAMMU.

12

[Tpaktuxkym Ne 1. «IIpocreiinue
OIIEPALIMU C BELIECTBOMY.

PacTBopenue. PacTBopsl.
CBolicTBa pacTBOPOB 3JIEKTPOJIUTOB.

18

[IpakTukym Ne 2. «CBoiicTBa pacTBOpOB
AJIEKTPOJIUTOBY.

Beenenue. O0mas xapakTepuCTHKA
XUMHYECKHUX DJIEMEHTOB 1 XHMHUUYECKHX
peakuuii. [lepponnueckuii 3akoH U
[Tepuonnueckas cucTteMa XMMHYECKHUX
anemenToB I. 1. Menaeneena.

11

Meranibl.

14

IIpaktukym Ne 1. «CBolicTBa MeTaJllIOB
U UX COCIMHECHUI.

Hewmeraminl.

24

[IpaxTukym Ne 2. «CBoiicTBa
COEIMHEHUI HEMETAIIOBY.

KpaTKI/Ie CBCACHMUA 00 OpPraHu4CCKux
COCANHCHUAX.

O06o0011eHne 3HaHUH IO XUMUU 32 KypC
OCHOBHOI1 mkoabl. [Tonroroska k OI'D.

Hroro:

68

68




