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MNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma paspaborana Ha ocHOBe aBTopckoi mporpammbl O.C. ['abpuensHa,
cooTBeTcTBYyIONIEH DenepaTbHOMY KOMIIOHEHTY ['OCyapcTBEHHOrO cTaHaapTa OOIIEro
o0pa3oBaHus U JoMylIeHHOW MuHucrepctBoM oOpa3oBanusi 1 Hayku Poccuiickoit deneparpu
(O.CTI'abpuensn Ilporpamma kypca xumuu ig 8-9 KkiaccoB  00I11e00pa3oBaTebHbBIX
YUpEeKICHUN - 8€ u31anue, crepeoturiHoe - M.: lpoda, 2011.

ey 1 3a1a4u M3YYEHHUH NpeAMeTa

N3ydeHne XxuMuu B OCHOBHOM IIKOJIE MMOMPABJICHO HA JOCTUKEHUE CIECAYIOIIUX LETCH:
e OCBOCHHE BaKHEHWINMX 3HAHMH 00 OCHOBHBIX IIOHATHUSAX M 3aKOHAX XHMHH,
XUMHUYECKOU CUMBOJIHKE;
e OBJIa/leHHMEe YMEHMSIMM HaOIIOIaTh XUMUYECKUE SBJICHUS, TPOBOJUTH XUMHUYECKUI
OKCMEPUMEHT, MPOU3BOJUTH PACUYETHl HA OCHOBE XHMHUYECKMX (OPMYNI BEIIECTB U
YPaBHEHUI XUMHUYECKUX PEAKIII;
e pa3BUTHE T[IO3HABATEIBHBIX HMHTEPECOB W HHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B
npoIiecce MPOBEIACHHUA XMUMHUYECKOTO JKCIIEPUMEHTA, CaMOCTOSITEIIBHOTO MPHOOPETEHUS
3HAaHUH B COOTBETCTBHHU C BOHUKAIOIUMHU KU3HEHHBIMU MOTPEOHOCTSAMUY;
e BOCNHUTAHUE OTHOIICHUS K XMMHUHU KaK K OJHOMY U3 (yHIAMEHTAILHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY OOIICUEIOBEUECKON KYIIbTYPHI,
® NpUMeHeHHe MOJYYeHHBbIX 3HAHMI M YMeHHWil i1 6e30MacHOr0 HWCIOJb30BaHUS
BEIIECTB U MarepuajoB B OBITY, CEIbCKOM XO3SICTBE W Ha TPOMU3BOJICTBE, PEIICHUS
MPAKTUYECKUX 3a/1a4 B IOBCEHEBHOM JKW3HH, MPEAYNPEKIACHUS SBICHUMN, HAHOCSIIMX
BpEJ1 3I0pPOBBIO YEJIOBEKA U OKPYIKaIOILIEH Cpe/Ie.

Bech Teopernyeckuii MaTepuan Kypca XMMHUH JUTSi OCHOBHOM IIIKOJIBI pacCMaTpyBaeTcsl Ha
NIEPBOM TOay OOYYEHHs, YTO TO3BOJIICT y4alIUMCS OOJieeé OCO3HAHHO W TITyOOKO HW3YYHTh
(daKkTUYecKuii MaTepual — XHMHIO JJIEMEHTOB M WX COeMMHeHHMH. Hapsmy ¢ 3TUM Takoe
MOCTPOCHUE TIPOrPaMMBbl  JTa€T BO3MOXKHOCTh Pa3BUBATh IOJTYYCHHBIE IEPBOHAYAIBHO
TEOPETHYCCKHE CBEICHUS Ha OoraroM (PakTHYECKOM MaTepHalie XHMHH OJIEMEHTOB. B
pe3yJIbTaTe BHIMTPBIBAIOT 00€ COCTABIIIIONINE Kypca: U TEOpHs, H (PaKThI.

[Iporpamma mocTpoeHa ¢ Y4eTOM pean3aiii MeKIPEIMETHBIX CBsI3ei ¢ KypcoM (uzuku 7
KJ1acca, TJIe M3y4YaroTCs OCHOBHBIC CBEJICHUS O CTPOCHUH MOJICKYJI U aTOMOB, U Oroyioruu 6—9
KJIaCCOB, TJIC JIACTCSl 3HAKOMCTBO C XMMHYECKOW OpraHH3allied KJICTKU M TporieccaMu oOMeHa
BCIIIECTB.

OcHOBHOE cofiepaHuEe Kypca XUMHUHM & KJacca COCTaBIISIIOT CBEACHUS O XHMHYECKOM
aneMeHTe U (opMax €ro CyIIECTBOBAHHUS - aTOMax, M30TOMAaX, MOHAX, MPOCTHIX BEIECTBAX U
B)KHEHIIINX COCMHCHUSX dJieMeHTa (OKCHIaX M JIPYruX OWMHApHBIX COCIMHCHUSIX, KHCIIOTaX,
OCHOBaHHMSAX M COJISX), O CTPOCHHUM BelIecTBA (THUIIOJIOTMM XUMHYECKUX CBSI3€H M BHUIAX
KPUCTAUIMYECKUX PEIIETOK), HEKOTOPHIX 3aKOHOMEPHOCTSX TIPOTEKAHUS peakluil W ux
KaccuUKaIvu.

B conmepxanumn xypca 9 kiacca BHadane OOOOIEHHO PACKPBITHI CBEICHHS O CBOMCTBAX
KJIACCOB BEIIECTB — METAJUIOB M HEMETAILJIOB, @ 3aTEM MOJPOOHO OCBEIICHBI CBOMCTBA MIETOYHBIX
Y TIEJIOYHO3EMENTFHBIX METAJUIOB | rajloreHoB. Hapsiy ¢ 3TUM B Kypce pacKphIBAIOTCS TaKKe U
CBOWCTBA OT/ICJTbHBIX BOKHBIX B HAPOTHOXO3SHCTBEHHOM OTHOIIICHUH BEIIIECTB.



IInanupyemble pe3yabTaThl 0CBOCHHS Y4eOHOI0 Kypca.

OcCHOBHbBIE NOHATUS XUMHH (ypOBeHL ATOMHO-MOJICKYJISAPHBIX HpeIlCTaBJIeHHﬁ).

Y4eHuk HayuuTcH:

OMHCHIBATh CBOMCTBA TBEPJBIX, KUAKUX, Ta3000pa3HBIX BEIIECTB, BBIACIAS UX
CYIIECTBEHHBIE TPU3HAKY;

XapaKTepU30BaTh BENIECTBA MO COCTaBY, CTPOEHUIO M CBOMCTBAM, yCTAaHABJIUBATH
MIPUYNHHO-CIICJICTBEHHBIC CBSI3M MEXY JAaHHBIMHU XapaKTEPUCTUKaMH BEIIECTBA;
pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHUX TMOHATHM «aToOM», «MOJIEKYJIay,
«XUMUYECKUH  DJIEMEHT», «IPOCTOE  BELIECTBO»,  «CJIOKHOE  BEIECTBOY,
«BAJICHTHOCTBY», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUHU;

n300pa)xaTh COCTAaB MPOCTEHIINX BEHIECTB C IMOMOIIBI0O XHUMHYECKUX (GopMyd U
CYIIHOCTbh XMMHUYECKHUX PEAKIIMI C TTOMOIIbI0 XUMHUYECKUX YPaBHEHUM;

BBIUUCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, & TAKKE
MAacCOBYIO JIOJI0 XMUMHUYECKOIO JJIEMEHTAa B COCAUHEHMUSX [UJIi OLEHKH UX
MPaKTUYECKONU 3HAYMMOCTH;

CpaBHUBATh 10 COCTABY OKCHUJIbl, OCHOBAHMS, KUCIIOTHI, COJIU;

KJaccuuIupoBaTh OKCHUIBI M OCHOBAHHUSI IO CBOWCTBaM, KHUCIOTHI M COJH TIO
COCTaBYy;

OTHCHIBATh COCTaB, CBOMCTBA U 3HAaUEHUE (B MPUPOJIC U MMPAKTHUECKON NESITEIHBHOCTH
YeJI0BEKa) MPOCTHIX BEIECTB — KHUCIOPOAa U BOAOPO/IA;

JaBaTh CPABHUTENBHYIO XapaKTEPUCTUKY XUMUYECKHUX AJIIEMEHTOB U
BAKHEUILINX COEJUHEHUN €CTECTBEHHBIX CEMEHCTB IIEJNOYHBIX METaUIOB U
raJjOreHoB;

MI0JIb30BATHCS JIAOOPATOPHBIM 00OPYIOBAHUEM U XMMHUYECKON TOCYI0M;

NPOBOJUTH HECIIOKHbIE XHUMHUYECKHE OIBITHI W HAOMIOJEHUS 33 HM3MEHEHUSIMU
CBOMCTB BEIIECTB B IMpollecce MX MpeBpallleHui; coON0aTh MpaBUia TEXHUKU
0€30MMacHOCTH MpHU MPOBEIECHNUN HAOIIOIEHUH U OTIBITOB;

pa3nnyaTh SKCHEPUMEHTAIBHO KUCIOTHI U MIEIOYH, MOJIb3YSCh WHIUKATOpaMUu;
OCO3HaBaTh HEOOXOJIUMOCTH COOIOJEHUS Mep O€30MacHOCTH MpU OOpaIIeHUU C
KHUCJIOTaMU U LIEJI0YaMHU.

Y4eHUK IOJYYUT BO3MOXKHOCTh HAYUYUTHCS:

IpaMOTHO 00paIaThCs C BEIIECTBAMH B MIOBCEHEBHOM JKU3HU;

OCO3HaBaTh HEOOXOJUMOCTHb COOJIIOJIEHUSI TPABHI HKOJOTHYECKH Oe30MacHOTo
IIOBEJICHUS B OKPY>KalOLey IPUPOJIHOU CpeIE;

MOHUMAaTh CMBICII U HEOOXOJIUMOCTh COOJIIOJICHUS MPEANUCAHUM, MpeagaracMbix B
MHCTPYKIMSIX 1O UCIIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XMMHHU U JP.
UCIOJIb30BaTh TMPHOOPETEHHBIE KITIOUEBbIE KOMIIETEHTHOCTH TPH BBITOJHECHUH
UCCIIEIOBATEIbCKUX IPOEKTOB M0 HW3YyYEHHUIO CBOMCTB, CIIOCOOOB TMOJY4YECHUS H
pacrio3HaBaHUs BELICCTB;

pa3BUBAaTh KOMMYHHUKATHBHYIO KOMIICTEHTHOCTb, HCIIOJIb3YS CpPEACTBA YCTHOU H
MUCHbMEHHON KOMMYHHKAIIUU TPU paboTe ¢ TEKCTaMH y4eOHUKA U JIOTIOJIHUTEIBHOM
JUTEPATypOH, CIPaBOYHBIMHU TAOJIMLIAMU, TIPOSBIATE TOTOBHOCTh K YBaKEHUIO MHOU
TOYKHU 3PEHUS MPH 00CYKICHUH PE3yJIbTAaTOB BHIMOJIHEHHOW paboThI;



00BEKTUBHO OIICHUBATh MH(OPMAIMIO O BEIIECTBAX W XUMHUYECKHX MPOIEeccax,
KPUTHUYECKH OTHOCUTBCS K TICEBIOHAy4YHOUW uHMOpMalUu, HEI00pOCOBECTHOM
peKiame, Kacarouleiicsi HCIOIb30BaHUs Pa3IMYHbIX BEILIECTB.

[Heproguyeckuii 3aK0H M MEPUOAUYECKAA CMCTeMa XUMUYecKuX djaemenToB /1. .
MengeseeBa.
Crtpoenue BemecTBa.

Y4YeHuk HayuuTCd:

KJIaCCU(PUIIMPOBATh XMMHUUYECKHE AJIEMEHThl Ha METasUIbl, HEMETAJLIbI, 3JIEMEHTHI,
OKCHJIBI U THUJIPOKCUIBI KOTOPBIX aM(OTEpHBI, U MUHEPTHBIC AIEMEHTHI (Ta3bl) IS
OCO3HAHMS BaXHOCTHU YIIOPSAOUCHHOCTH HAYUYHbIX 3HAHUN;

packphIBaTh CMBICH niepuogudeckoro 3akona . 1. Menneneena;

OMUCHIBATh M XapaKTepu3oBaTh TaOMMuHyt0 (GOpMYy TIEPUOJUUECKON CHCTEMBbI
XUMHUYECKHX DJICMECHTOB;

XapaKTepu30BaTh COCTAB ATOMHBIX SIJEp W PACHPEICIICHUE YHMCIa SJIEKTPOHOB IO
AIIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MAJIbIX MEPUOJIOB IEPUOTUYECKOM
CHCTEMBI, a TAK)KE KA U KaJbIIH;

pa3aMyaTh BUJBI XUMUYECKOM CBS3HM: MOHHYIO, KOBAJICHTHYIO MOJIAPHYIO, KOBAJIEHTHYIO
HEMOJISIPHYIO U METAJUIMYECKYIO;

n300paXkaTh AJIEKTPOHHO-MOHHBIC (DOPMYJBI BEIECTB, OOPa30BaHHBIX XHUMHUYECKUMHU
CBS3SIMH Pa3HOTO BU/IA;

BBISIBJISITH 3aBUCMMOCTb CBOMCTB BEIIECTB OT CTPOEHUSI UX KPUCTALUTMYECKUX PEIICTOK:
WMOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUTMYECKHUX;

XapaKTepU30BaTh XMUMHUYECKUE 3JIEMEHTbl M WX COCIUMHEHHS Ha OCHOBE IOJIOKEHUS
9JIEMEHTOB B MEPUOANIECKOIN CUCTEME U 0OCOOEHHOCTEN CTPOSHUS UX aTOMOB,

OMUCHIBATH OCHOBHBIE ATarnbl OTKpbITUS [I. Y. MenaeneeBbM NEPUOAUYECKOTO 3aKOHA 1
MIEPUOTNICCKON CUCTEMbl XUMHUECKUX DJIEMEHTOB, KU3Hh U MHOTOOOPa3HYIO0 HAYIHYIO
JESTEIbHOCTh YUYEHOT0;

XapaKTepU30BaTh HAYYHOEC U MHUPOBO33PEHUYECKOE 3HAUECHUE MEPUOAMYECKOTO 3aKOHA U
MEPUOINYECKON CUCTEMBI XUMHUYECKUX 351eMeHTOB 1. Y. Menpeneesa;

0CO3HABaTh HAYYHBIC OTKPBITHS KaK pPe3ysibTaT JIUTCIBHBIX HAOIFOJCHHM, OIBITOB,
HAYYHOM MOJIEMUKH, TIPEOJIOJICHUSI TPYAHOCTE U COMHEHUIA.

Y4eHUK OAYYUT BO3MOKHOCTh HAYUMTHCS:

OCO3HAaBaTh 3HAYECHUE TEOPETUYECKUX 3HAHUU JIsI NPAKTUYECKOW JESITEIbHOCTH
YEJI0BEKa;

OMKCHIBATh M3yYEHHBIE OOBEKTHI KAK CHCTEMbI, MPUMEHSS JIOTUKY CHUCTEMHOTO
aHan3a;

IIPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOAUYECKONW CUCTEMBl XUMHYECKHX
AJIEMEHTOB U1 OObSICHEHUS U MIPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;
pa3BuBaTh WH(DOPMAIMOHHYIO KOMIIETEHTHOCTH IMOCPEICTBOM YTIyOJeHHs] 3HAHUN
00 WCTOPUM CTAaHOBJICHHS XUMHUYECKOW HAyKH, €€ OCHOBHBIX TOHSATHIA,
MIEPUOANYECKOTO 3aKOHA KaK OJHOI0 U3 BAXKHEWIIMX 3aKOHOB IPUPOJBI, a TAKXKE O
COBPEMEHHBIX JTOCTHKCHUAX HAYKU U TEXHUKH.

MHoroo0pa3ue XuMHYECKHX peaKIuii.



Y4YeHuk HayuYnuTCH:

OOBSCHATH CYTh XHMHYECKHX TMPOIECCOB M WX NPUHIMNHAIBHOEC OTJIMYHAE OT
(u3nUeCcKuX;

Ha3bIBaTh IPU3HAKK U YCIIOBUS TIPOTEKAHUS XUMHUICCKUAX PEAKITHIA;

YCTaHABIMBATh TPUHAUICKHOCTh XUMHUYECKOM pPEaKIMd K ONPEISIICHHOMY THITY TIO
OJTHOMY M3 KJIaCCU(PHUKAITUOHHBIX PHU3HAKOB:

1) 1Mo uKcCITy ¥ COCTaBy UCXOIHBIX BEIICCTB U MPOIYKTOB PEAKIMHU (PEaKIIUK COSAUHCHNS,
pa3oKeHus1, 3aMEIICHUS] 1 0OMEHA);

2) 1O BBIICJICHUIO WM TOIVIOIMIEHUIO TEIVIOThl (peakiuy SK30TEPMUYECKUE U
SHIOTEPMHUUECKHUE); 3) MO0 M3MEHEHHUIO CTENEHEW OKUCIICHUS XUMHUYECKUX JJIEMEHTOB
(peak1yy OKUCIUTEILHO-BOCCTAHOBHUTEIIBHBIE);

4) mo oOpaTuMocTu mporiecca (peakiuy 00paTuMbie 1 HEOOPATUMBIE);

Ha3bIBaTh (DAKTOPHI, BIUSFOIINE HA CKOPOCTh XUMHUICCKUX PEAKITHIA;

Ha3bIBaTh (DAKTOPHI, BIUSIOIINE HA CMEIICHUE XUMHUECKOTO PABHOBECHS,

COCTaBJISITh YpPaBHEHUS 3JEKTPOIUTUYECKOM TUCCOLMALMM KHUCIIOT, IIENIoYel, colel;
NOJHBIE ¥ COKpAal€HHbIE HWOHHBIC YpaBHCHMS pEakiMid OOMEHa; ypaBHEHHS
OKHCJTUTEITbHO-BOCCTAHOBHUTEITLHBIX PEAKITHI;

MPOTHO3UPOBAThH MPOIYKTHl XUMHUYCCKHX PEAKIUi 1Mo (popMyIaM/Ha3BaHUSM HCXOHBIX
BEILICCTB; ONPENENATh WCXOJHBIC BelecTBa 1O (hopMyiaM/Ha3BaHHUSM TPOIYKTOB
peakiuy;,

COCTaBJISITh YPaBHEHHS PEAKLMI, COOTBETCTBYIOIIMX MOCIIEI0BATELHOCTU («IIETIOUKE))
NpeBpaIleHN HEOPraHMYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB;

BBISBJISITh B MPOIIECCE SKCIEPUMEHTAa NPU3HAKU, CBUIETENHCTBYIOLIME O MPOTEKAHWUHU
XMUMHUYECKOU peaKini;

HPUTOTOBJISITH PACTBOPHI C ONPENETIEHHON MaCCOBOM JI0JIel pacCTBOPEHHOTO BEIIECTBA;
OTIPENIETISITh XapaKTep Cpelbl BOAHBIX PACTBOPOB KUCIOT M IIENOYEH MO M3MEHEHHUIO
OKpacKH UHIMKaTOPOB;

POBOAUTH KAYEeCTBEHHBIE PEAKIUH, MMOATBEP)KIAIONINE HAJIMYME B BOAHBIX PAaCTBOpax
BEIIIECTB OT/ICTbHBIX KATHOHOB U aHUOHOB.

Y4eHUK HOJYYUT BO3MOKHOCTh HAYUUTHCS

COCTaBJISITb MOJIEKYJIIPHBIE W TIOJIHBIE HMOHHBIE YPAaBHEHHUS 10 COKpPAIIEHHBIM
MOHHBIM YPaBHEHUSIM;

OPUBOAUTH IPHUMEPHI PEAKUUW, MOATBEPKAAIONINX CYUIECTBOBAaHME B3aUMOCBS3U
MEXIY OCHOBHBIMU KJIaCCAMU HEOPTaHUYECKHUX BEIIECTB;

IPOTHO3UPOBATh PE3YyJbTaThl BO3JACHCTBHUS PA3UYHBIX (PAKTOPOB HA HM3MEHEHHE
CKOpPOCTH XUMHUYECKOW PEAKIINH;

POTHO3UPOBATh PE3YJbTAThl BO3JACHCTBUS PA3IMUHBIX (PAKTOPOB Ha CMEIIECHUE
XUMHYECKOTO PABHOBECHSI.

MHorooopa3ue BelecTs.

YueHuK HayYnuTCs:

ONpPEACIATh PUHAUICKHOCTh HEOPTaHWYECKHX BELIECTB K OJHOMY W3 HM3yYEHHBIX
KJIACCOB/TPYIIT: METAJUTBI K HEMETAJUThI, OKCH/IbI, OCHOBAHHMSI, KHCJIOTHI, COJIH;



COCTaBJISATH (POPMYJIBI BELIECTB O MX HA3BAHUSIM;

OTIPENIENISITh BAJIGHTHOCTD U CTETIEHb OKHCIICHUS SJIEMEHTOB B BEIIECTBAX;

COCTaBJISITh (POPMYJIBI HEOPTaHUYECKUX COCAMHEHUM IO BAJICHTHOCTSM U CTENCHSM
OKHCIICHHS JIEMEHTOB, a TaKXKe HapsJaM HOHOB, YKa3aHHBIM B TAOIUIIE paCTBOPUMOCTHU
KHCJIOT, OCHOBAHUM U COJICH;

OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUs (PU3MUYECKUX U XUMHUYECKHX CBOWCTB MPOCTHIX
BEIIECTB (METAJUIOB M HEMETAJIOB) U MX BBICIINX OKCHIOB, 00Opa30BaHHBIX JI€MEHTaAMHU
BTOPOTO U TPETHETO MEPHO/IOB;

Ha3bIBaTh OOIIME XUMUYECKUE CBOWCTBA, XapaKTEPHBIC I TPYII OKCUIOB: KHCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX;

Ha3bIBaTh OOIIME XWMHUYECKHE CBOMCTBA, XapaKTEpHBIC MJIS KaKIOrO M3 KJIacCOB
HEOPraHMYECKUX BEILECTB: KUCIIOT, OCHOBAaHUM, COJIEH;

MPUBOAUTH  TMPUMEPHl  PEaKIMid,  TMOATBEPKIAIONINX  XUMHUYECKHE  CBOMCTBA
HEOPraHWMYECKUX BEIIECTB: OKCUJIOB, KUCJIOT, OCHOBAHUI U COJIEH;

OTIPENIENISITh BEIIECTBO-OKUCIIUTENIL M BEIIECTBO-BOCCTAHOBUTENhL B  OKHCIUTEIHHO-
BOCCTAHOBUTEIILHBIX PEAKIINSX;

COCTaBJISITh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIM OanaHC (U1l U3YUYEHHBIX pEakiMid) 1o
MPE/YIOKEHHBIM CXEMaM PEaKIInii;

MIPOBOJIUTH JTAOOPATOPHBIC OMBITHI, MTOATBEPIKAAIONINE XUMUUYECKIE CBOWCTBA OCHOBHBIX
KJIaCCOB HEOPTaHUYECKUX BEIICCTB;

MIPOBOJIUTH J1A00PATOPHBIE OIBITHI O MOTYYEHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPOZIA, KHUCJIOPOAa, YIVIEKUCIIOTO Tra3a, aMMHaKa, COCTaBJIATh ypaBHEHUS
COOTBETCTBYIOILIUX PEAKITUH.

Y4YeHUK NOJYYUT BO3MOKHOCTh HAYYUTHCS:

IPOTHO3UPOBATh XMMHUUECKHE, CBOWCTBA BEILIECTB HA OCHOBE UX COCTaBa M CTPOCHMUS;
IPOTHO3UPOBATh  CIOCOOHOCTH  BEIIECTBA MPOSBISATH  OKUCIUTENIbHBIE WU
BOCCTAaHOBHUTEIILHBIE CBOMCTBA C YYETOM CTENEHEW OKHUCIEHUS JJIEMEHTOB,
BXOJISILIIUX B €T0 COCTAB;

BBISIBJISITH CYIIECTBOBAHUE T€HETUYECKOM B3aMMOCBSI3M MEXKIY BEIIECTBAMHU B PSIIY;
IPOCTOE BEIIECTBO OKCHUJ - TUAPOKCHUJ COJIb;

XapaKTepru30BaTh 0COObIE CBOWCTBA KOHIIEHTPHUPOBAHHBIX CEPHON U a30THOU KHCIIOT;
NPUBOJIUTH MPUMEPHI YPaBHEHHN PpEaKIIMid, JIeXKAIIUX B OCHOBE IMPOMBIILIIEHHBIX
CIOCOOOB MOTYYEHHsS] aMMHaKa, CEpHON KUCITIOTHI, UyTyHa U CTaJlH;

ONMUCHIBaTh (U3MYECKHE ¢ XUMHYECKHE TIPOIECCHI, SBJISIONIUECS YacCThIO
KPYTrOBOpPOTa BEIIECTB B MPUPOJIE;

OpPTraHHU30BBIBaTh, MPOBOJUTH YYEHUUYECKHUE MPOEKTHI MO HUCCIECIOBAHUIO CBOWCTB
BEILIECTB, UMEIOLIUX BAXKHOE MPAKTUYECKOE 3HAUCHHE.



COAEPKXAHUE YYEBHOI'O KYPCA
8 KITACC

(2 4 B HEMEMIO; BCETO 68 )

Beenenue
XWMHSI — HayKa O BEIIECTBAX, MX CBOMCTBAX U MPEBPAIICHUSX.

[ToHsiTe 0 XUMHUYECKOM 3J€MEHTE M (OpMax €ro CyIIeCTBOBAHHUS: CBOOOJHBIX aTOMax,
MPOCTHIX U CJIOKHBIX BEIIECTBAX.

[IpeBparienust BemecTs. OTMYMe XUMAYECKUX pPEAKIUi OT Pu3nueckux siiaeHuil. Ponb
XVMHH B JKU3HU YesioBeka. XeMopmims 1 XeMopoOus..

KpaTtkue cBeneHus u3 MCTOpUU BO3HUKHOBEHUS] W pa3BuTHs xumuu. llepuoa amxumumu.
[Tonsitue o ¢unocopckom kamHe. Xummsa B XVI B. PazButne xumuu Ha Pycu. Pomb
OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUM XUMHUYECKON Hayku — pabotsl M. B. JlomoHoCOBa, A.
M. bytnepoa. [I. 1. Menneneea. Xumudeckass CAMBOJIMKA. 3HAKA XMMHUYECKUX 3JIEMEHTOB U
MIPOUCXOXKICHHE WX Ha3BaHWi. Xumudeckue ¢Gopmynsl. HHAEKCH W KOAI(DOUITUEHTHL
OtHocUTENbHBIE aTOMHAs W MOJIEKYJIIpHash Macchl. Pacuer MaccoBOMl 101U XMMHYECKOTO
ayIeMeHTa 1o hopMyJie BEIIecTBa.

[Tepnommyeckas cucrema xumuueckux 31uemeHToB 1. Y. MenaeneeBa, ee CTpyKkTypa: Majiblie
1 OoJbIlIMe MEPHObI, TPYMNbI U MOArPYNNb (TNIaBHAs U mobouHas). [lepuoandeckas cucrema
KaK CIPaBOYHOE [MOCOOME /IS TOTYUYEHHsI CBEJICHUI O XMMUYECKUX JIeMEHTaX.

Pacuernnle 3agaun.
1. HaxoxmeHue OTHOCHTEIBHON MOJEKYJISPHONM MacChl BEIIECTBAa IO €r0 XMMHUYECKON

hopmyie.
2. BeramciieHre MaccoBOM JIONM XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE 110 €ro hopMyie.

TEMA 1. ATOMBI XUMHYECKHX 3JIeMEHTOB.

AToMBI Kak (opMa CYIIIECTBOBAaHHS XMMHUYECKHUX 3JeMEHTOB. OCHOBHBIC CBEICHUS O
CTPOEHHUH aTOMOB.

JlokazarenbcTBa CIIOKHOCTH cTpoeHust aroMoB. OnbiTel Pesepdopaa. [lnanerapuas Monensb
CTPOEHHS aToma.

CoctaB aroMHBIX SA€p: NPOTOHBI M HEUTpOHBL. (OTHOCHUTENbHAas aTOMHAs Macca.
B3auMocBs3b OHATHH «IIPOTOHY», KHEUTPOH», «OTHOCUTEIIbHAS aTOMHAsI Macca.

N3menenue 4rcia IpoTOHOB B S/Ipe aToMa — 00pa30BaHUE HOBBIX XUMHUECKUX 3JIEMEHTOB.

N3menenune 4dmciaa HEMTPOHOB B sApe aTomMa — oOpa3oBaHHe H30TONOB. COBpEMEHHOE
OTIPEICIICHUE TIOHATHS «XUMHUYECKUH AMieMeHT». 30Tolbl, KaK pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHHe IeKTPOHHBIX 000JI0YEK aTOMOB XMMHUYECKUX AieMeHTOB Ne 1 — 20
nepuoguueckon cucremsl . 1. MenpneneeBa. IloHsTHE O 3aBEpIIEHHOM M HE3aBEPLICHHOM
AJIEKTPOHHOM CJIO€ (PHEPIeTUYECKOM YPOBHE).

[Tepuoguueckas cuctema xumuueckux siemeHToB JI. M. MeHaeneeBa u CTpOEHUE aTOMOB:
(U3NYECKMIA CMBICT TTOPSIIKOBOTO HOMEPA AJIEMEHTa, HOMepa IPyIIIbL, HoMepa Meproa.

N3meHenmne 4rcia 37€KTPOHOB HAa BHEIIHEM 3JI€KTPOHHOM YpPOBHE aToMa XUMHUYECKOTO
JIIEMEHTa, OOpa30BaHUE TMOJOKUTEIFHBIX M OTPHUIATENIBHBIX HOHOB. OHBI, 00pa3oBaHHbIC



aToMaMy METaJUIOB U HeMeTaIoB. [[pHunHbl N3MEHEHUS] METAIMYECKUX U HEMETAITTMUECKUX
CBOWCTB B nepuozax u rpynmnax. OOpa3oBanue OMHapHbIX coequHeHH. [loHsATHE 00 MOHHOM
cBsi3u. Cxembl 00pa3oBaHUsl HOHHOM CBs3U. B3anmozelicTBue aTOMOB XMMUYECKHUX 3JIEMEHTOB-
HEMETAJUIOB MEXAy coO0Oi 00pa3oBaHME JIBYXaTOMHBIX MOJIEKYJ TIPOCTBIX BEIIECTB.
KoBanienTHast HemosnsipHasi XMMHUUECKas CBSA3b. DJEKTPOHHBIE U CTPYKTYpHBIE (POPMYIIBI.

B3aumopeiicTBue aroMOB XMMHMYECKHUX JJIEMEHTOB-HEMETAUIOB MEXIy CO00M —
o0pa3oBaHNe OWHAPHBIX COECJMHEHUH HEMETAJUIOB. JIEKTPOOTpHLATENbHOCTh. [loHsTHE O
KOBAJIEHTHOM ITOJIIPHOM CBSI3H.

BianmopelicTBre aTOMOB XUMHUUECKUX AJIEMEHTOB-METAIIIOB MEXTY CO00i — 00pa3oBaHHe
METAUTMYECKUX KPUCTALIOB. [[OHATHE O METANTMYECKON CBSI3H.

JdemoncTpanum.
Monenn aTroMOB XUMHUYECKMX OJJIEMEHTOB. [lepuomndeckas cuCTeMa XUMHUYECKUX

anemeHToB /1. . MeHnieneena.

TEMA 2. IIpocThie BeliecTsa.

[TonoxeHne METaUIOB U HEMETAUIOB B MEPUOJUYECKONM CUCTEME XMMHUYECKHUX AJIEMEHTOB
. 1. MenneneeBa. BaxxHenume npoCcThle BEIIECTBAa — METAILIBL: JKEJIE30, ATTFOMUHUMN, KaJbLUM,
MarHui, HaTpuii, kanuid. O61me pu3nuecKre CBOMCTBA METAIIIOB.

Baxneiimme mpocTeie BeliecTBAa — HEMETAUIbl, O0Opa30BaHHBIE aTOMaMH KHCIIOpO/a,
BOJIOPOJIA, a30Ta, cephl, docdopa, yriaepoaa. CnocoOHOCTh aTOMOB XUMHUYECKHX HJIEMEHTOB K
00pa30BaHUIO HECKOJBbKHX TIPOCTBIX BELIECTB aALUIOTPONHA. AJUIOTPONHBIE MOIU(PUKAIIH
kucinopoaa, (ochopa u onoBa. Meralunyeckue M HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX
BenecTB. OTHOCUTENBHOCTD JEJICHUS IPOCTHIX BELIECTB HA METAIUIBI 1 HEMETAIUIBI.

[Toctosinnass ABorazpo. KommuectBo BemiectBa. Monb. MossipHass Macca. MosspHBIif
00beM Ta3000pa3HbIX BellecTB. KpaTHble eAMHMIIBI KOJTUYECTBA BEHIECTBA — MUJUIMMOIbL U
KWIOMOJIb, MWUIMMOJISIDHAasE M KWIOMOJISIPHAsT MAacChl BEIECTBA, MWUIMMOJSIPHBIA U
KUWJIOMOJISIPHBINA 00BEMBI Ta3000pa3HbIX BEILIECTB.

Pacuersl ¢ uCHONB30BaHMEM IMOHATUN «KOJMYECTBO BELIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBINA 0OBEM Ta30BY, «IIOCTOSTHHAST ABOTa/IPO».

PacueTHble 3a1a4mn.

1. Beruuciienue MoJIsipHOM MacChl BEIIECTB TI0 XUMHUECKUM (popMyIiam.

2. PacueTsl ¢ WCHOJB30BAaHUEM TIOHSATHHA «KOJUYECTBO BEIIECTBA», «MOJIIPHAs Maccay,
«MOJIIPHBIN 00BEM ra30By, «IIOCTOSTHHAsT ABOTaJIPO».

JdemoncTpanuu.
HekoTopble MeTasuibl 1 HeMETaJlIbl KOJIMYECTBOM BEIECTBA 1 MOJIb.

TEMA 3. CoequHeHUsI XMMHYE€CKHMX 3JIEMEeHTOB.

Crenenb oxucnenusi. OmnpenenieHHe CTEMEHH OKHCICHUS SIIEMEHTOB IO XHUMHUYECKOU
dopmyne coemunenus. CocraBieHue ¢GopMmyll OMHAPHBIX COEMUHEHMI, OOIMMK crnocod ux
Ha3bIBaHWS. BHHApHBIE COENMHEHUs: OKCUIbBI, XJIOpuibl, cyiabduabl u ap. CocraBieHue HUX
dopmyn. IlpencraBurenu OKCHIOB: BOJA, YIVIEKHCIBIA Ta3 ¥ HETAIICHAs W3BECTh.
[IpencraBureny neTydnx BOAOPOTHBIX COSTUHEHHIA: XJIOPOBOIOPO]] 1 AMMHAK.




OcHoBaHus, MX cocTaB W Ha3BaHus. PacTBopuMOCTh oOcHOBaHuil B Boze. TaOmmia
pacTBOPUMOCTHY TUAPOKCUIOB U coliek B Boge. [IpencraBurenu menoven: ruIpoOKCH bl HATPU,
Kamsd ¥ Kapluys lloHsTHe 0 KayecTBeHHBIX peakiusax. Mumukaropsl. M3meHeHHe OKpacKu
VHIWKATOPOB B IIEJIOYHOM CpELE.

Kucnots! ux cocraB u Ha3Banus. Kimaccudukarms kucinort. [IpeacraBurenu KUCIOT: cepHasi,
ColsiHasg W a30THas. V3MeHeHHWe OKpacKu HWHIMKAaTOpOB B KHUCIOTHOM cpene. Comu Kak
MPOU3BOJHBIE KUCJIOT W OCHOBaHM. VX cocraB W Ha3BaHMs. PacTBOpMMOCTH COJiel B BOJAE
[IpencraBurenu comneil: Xopua HaTpus, KapooHat U (ochar KaIbLHsL

Amop(dHBIE U KpUCTAIUIMYECKUE BEILIECTBA.

MexMoeKyIsipHbIe B3aUMOACUCTBUA. THUITBI KPUCTATUTMYECKUX PEIIETOK: HOHHAS, aTOMHas,
MOJIEKYJISIPHAs U METaJUInyecKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIOB KPUCTALUTMYECKUX
pemierok. BeliectBa MOJEKYJISIPHOIO M HEMOJEKYJSIPHOIO CTPOCHHUA. 3aKOH IOCTOSTHCTBA
COCTaBa JJIs BEIIECTB MOJIEKYJIIPHOTO CTPOESHMSI.

UYuctele BemiectBa U cMecd. llpumepbl KUIKUX, TBEpAbIX U Ta3000pa3HbIX CMeECEH.
CBoiicTBa 4MCTBIX BeliecTB U cMmecell. MIx coctaB. MaccoBas u 00beMHasE J10JIM KOMITOHEHTA
cMmecu. Pacyersl, CBSA3aHHBIE C UCTIOIB30BAHUEM TTOHSITHS <JI0JISD».

PacuerHble 3a1a4n.

1. Pacuer MaccoBoil 1 00BEMHON NOJIEH KOMIIOHEHTOB CMECH BELIECTB.

2. Brrancienre MaccoBOM JIONM BEIIECTBA B paCTBOPE MO U3BECTHOM Macce PacTBOPEHHOTO
BEIIECTBA M MACCE PACTBOPUTEIIS.

3. BeruncieHne Macchl pacTBOPSEMOTO BEIECTBA M PACTBOPHUTENS, HEOOXOIUMBIX JIJIS
MIPUTOTOBJICHUS OTIPEJICIICHHONM MacChl pacTBOpa ¢ W3BECTHOM MacCOBOM JIOJIEH pacTBOPEHHOTO
BEIIIECTBA.

JdemoHcTpauuu.

OOpa3ibl OKCUIOB, KUCIIOT, OCHOBaHWN M cosieil. MoJenu KpUCTATMYECKUX PEIIeTOK
XJIOpHJIa HaTpus, ainMasa, okcuaa yriepoaa (IV). CnocoObl pa3nenenus cmeceit. JJuctumisius
BOJIBI.

TEMA 4. U3meHenusi, IPOUCXOISNINE ¢ BeIECTBAMMU.

[lonsiTne sABNEHUI, KaK U3MEHEHU, POUCXOAAIINX C BEIIECTBAMU. SIBJICHUS, CBS3aHHbBIE C
W3MEHEHUEM KpPUCTAJUIMYECKOIO CTPOEHUSI BEIIECTBA IPU IIOCTOSIHHOM €ro COCTaBe -
¢busnueckue sBieHUA. DH3MUYecKUe SBJICHUS B XUMHU: JUCTWIUIALMNS, KPUCTALTU3ALINS,
BBIITapUBaHKE M BO3TOHKA BEIIECTB IIEHTPU(YTHPOBAHHE.

SIBneHus, CBsI3aHHbIE C U3MEHEHUEM COCTABA BEIIECTBA, - XUMHUUECKUE peakuuu. [Ipu3zHaku
W YCIIOBHUS TIPOTEKaHUS XUMHUYECKUX peakimid. [loHsTHe 00 9K30- M SHIOTEPMHUECKUX
peakuusax. Peakiu ropeHnst Kak YaCTHBIM CIly4aid 3K30TEPMUUECKUX PEAKIUH, IIPOTEKAIOIINX C
BBIJICJICHUEM CBETA.

3aKOH COXpaHEHHS MAacChl BELIECTB. XUMHUYECKHE YpPaBHEHMs. 3HAYEHUE HHJIEKCOB U
k03 durmenToB. CocraBiieHre ypaBHEHUN XUMUYECKUX PEAKIIUH.

Pacuersl 1mo xuMuuyeckuM ypaBHeHUsM. PerieHne 3a1ad Ha HaXOXKJIECHUE KOJIMYECTBA
BEIIIECTBA MACCHI HJIH 00BEMa MPOIYKTa PEAKIMU M0 KOJTMYECTBY BEIIECTBA, MacCe WK 00beMy
HCXOJHOTO BELIECTBA. PacueTsl ¢ MCIOIB30BaHUEM MOHSATHS <«JIOJISD», KOT/Ia HCXOJHOE BELIECTBO
JAHO B BUJE PacTBOpa C 33JJaHHOM MACCOBOM JIOJIEW PACTBOPEHHOIO BEUIECTBA WM COJEPIKUT
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OMpPEACIICHHYIO JIONII0 npuMeceil. Peakumn pasnoxkenus. [loHATHE O CKOPOCTHM XMMHYECKUX
peaximii. Karamsaropbl. epmMeHTHL.

Peakuinu coemunenus. Karanutuueckue W HeKaTalUTHUecKue peakuuu. OOpaThMble U
HEoOpaTUMbIE PEAKIINH.

Peakimn  3amenieHus.  ONEKTPOXMMUYECKUM  Psii  HANPSOKEHWM  METAUIOB,  €T0
WCMOJIb30BAHUE ISl IPOTHO3UPOBAHUS BOZMOYKHOCTH MPOTEKAHUS PEAKLIMI MEXIy MeTalllaMu
Y PacTBOpaMM KHUCIOT. Peakiiuy BHITECHEHHS OIHUX METAJIIOB U3 PACTBOPOB UX COJIEH IPYTUMU
MeTaJUIaMH.

Peakiiun oOmena. Peakiy HeWTpanmuzanu. YCIOBHSA TMPOTEKaHHWs peakiuid oOMeHa B
pacTBOpax J10 KOHIIA.

Tumbel XUMHUYeCKHX peakimii (M0 TMPHU3HAKY «YMCIO M COCTaB HMCXOJHBIX BEIICCTB H
MIPOIYKTOB pEeaKiMn») Ha MpUMEpPE CBOMCTB BOJbI. Peakius pa3ioskeHus: — 3JI€KTPOJIU3 BOJIBL.
Peaxiu coeHeHNs — B3aMMOJICUCTBHE BOJIbI C OKCUAaMH METAIIOB U HeMeTayuioB. [loHsTHe
«THJIPOKCUIBD)  pPEAaKLMU 3aMEIICHUs] — B3aUMOJEHCTBHE BOJbl C  IIEIOYHBIMH U
HIEJIOYHO3EMENNbHBIMU  MeTaJulaMH. Peakimn oOMeHa (Ha mnpuMmepe THIpoiu3a Cylb(uia
TIOMHUHUS ¥ KapOua KabIus ).

Pac4yerHble 3aga4u.

1. BelunciieHue M0 XWMHUYSCKMM YPaBHEHHSM MAacChl WJIM KOJIMYECTBA BEIIECTBA I10
W3BECTHOW MAacce WM KOJMYECTBY BEIECTBA OJHOTO W3 BCTYMAIONINX B PEAKIIUIO BEIICCTB HIIH
MPOYKTOB PEAKIHH.

2. Beraucnenne Macchl (KOJMUECTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKIIUH, €CITM H3BECTHA
Macca UCXO/IHOTO BEIIECTBa, COACPIKAIIETO OIPEIEIICHHYO IO MPUMECEH.

3. Brrauncnenne Macchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOIYKTa PEAKIUH, €CIIH N3BECTHA
Macca pacTBOpa M MaccoBasi pACTBOPEHHOT'O BEIIECTBA.

Jemonctparmu. Ilpumepsbl Gusndeckux sIBICHH: a) TulaBieHue NapaduHa; 0) BO3TOHKA
fiofa mm OEH30MHOM KUCIIOTHI, B) pAaCTBOPEHUE TIEpMaHTraHaTa Kaus: T) 1 y3ust TymmcThIx
BEILICCTB C TOPSIICH JIaMIIOYKH HaKanuBaHWs. [IpuMepbl XUMUYECKHX SIBJICHUI: a) TOpPEHUE
Mmaruusi, ¢docdopa; 0) B3aUMOJCHCTBHE COJSHON KHUCIOTBI C MpPaMOpPOM WJIM MEJIOM; B)
noydenue runpokcuaa memu (I1); ) pacTBopeHHe TOMYyYEHHOTO THAPOKCHAA B KUCIIOTAX; JI)
B3anmMoelictBue okcuma Memu () ¢ cepHol KuCIOTOW TpHM HAarpeBaHWM; €) Pa3JIOKEHHUE
TICpMaHraHaTa KaJus, 5K) B3aUMOJICHCTBHE Pa30aBJIICHHBIX KHCIOT METAIaMHU; 3) Pa3JIoKeHUC
TICPOKCHIA BOAOPO/IA; U) DIICKTPOJIH3 BOJIBI.

JlaGopaTopHble ONBITHI.

1. OkwucneHre MeIu B TUTAMEHH CITUPTOBKH WIIA TOPEIIKH.

2. TloMyTHEHHE N3BECTKOBOM BOJIBI OT YIJIEKHUCIIOTO Ta3a.

3. TlomydeHue yraeKUCIoro raza B3auMOACHCTBHEM COJIBI M KHCIIOTHI.
4. 3amenienue meau B pactBope xiopuaa meau (1) sxenesom.

TEMA 5. PactBopenue. PacTBopbl.

CBolicTBa pacTBOPOB IEKTPOJIUTOB

PactBoperne kak  ¢usuKo-xumudeckuii  mporiecc. [lonstme o  rugparax u
Kpuctaimoruaparax. PactBopumocts. KpuBble pacTBOpUMOCTM Kak MOJEIb 3aBHUCUMOCTH
pacTBOPMMOCTH TBEPHBIX BEIIECTB OT TeMIleparypbl. HachllleHHbIE, HEHACBILICHHBIE H
MIEPECHILLIEHHBIE PACTBOPBL. 3HAUEHHE PACTBOPOB ISl IPUPOIbI M CEIILCKOTO XO3HCTBA.
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[lonsitue 00 BNEKTPOIUTUYECKON AUCCOLUAIMU. JEKTPOJIUTHI U HEAJIEKTPOJIMTHIL.
MexaHu3M JUCCOLMAIIMU DJIEKTPOJIIMTOB C Pa3IMYHBIM THUIIOM XHUMHUYECKOM CBsi3u. CTerneHb
ANEKTPOIUTUIECKOM ricconiiani. CHUIIbHBIE U C1a0ble SJIEKTPOIUTHL.

OCHOBHBIE TIOJIOKEHUSI TEOPUM SJICKTPOJIUTUYECKON auccoruanuu. VoHHbIE ypaBHEHUS
peaxiuii. YCIIoBUsI MPOTEKaHUS PEaKIMd OOMEHa MEXIy JJICKTPOJIUTaMU JO KOHIIA B CBETE
VOHHBIX [PEACTaBIICHUN.

Knaccudukaiiys HOHOB U UX CBOMCTBA.

Kucnotel, ux ximaccubukarms. Jluccormanys KUCIOT M UX CBOWCTBA B CBETE TEOPUH
ANEKTPOJIMTUYECKON JUCCOLMAMA. MOJNEKYISIPHBIE M MOHHBIE YPaBHEHUSI PEAKUUN KHUCIOT.
BsanmopelictBue KUCIOT C METaUIaMHU. DJEKTPOXUMHUYECKHM DSl HANPSHKEHWH METaIOoB.
BzaumoneiicTBue KUCIOT ¢ OKCHIAMH METaIoB. B3anmoneicTBue KUCIIOT ¢ OCHOBAHUSIMH —
peakiysi HeWTpamm3auy. B3auMmoneicTBue KUCIOTe cosMu. Vcrmonb3oBaHWE TaOIUIIbI
PaCTBOPUMOCTH JJISl XaPAKTEPUCTUKN XUMUYECKHX CBOMCTB KHCIIOT.

OcHoBanwus1, ux kiaccudukarys. Jluccouuanys OCHOBaHUN M WX CBOMCTBA B CBETE TEOPUU
ANEKTPOJIMTUYECKON JUCCOLMalvi. B3anumoaeicTBie OCHOBaHM C KHCIOTaMH, KACJIOTHBIMHU
OKCHJIaMH U cojsiMd. VIcronmb3oBaHWE TaOMUIBI PACTBOPUMOCTH ISl XapaKTEPUCTHKH
XMMHUYECKUX CBOMCTB OCHOBaHMI. PaznokeHne HepaCTBOPUMBIX OCHOBAHUI NIPU HArPEBAHUH.

Conu, ux ximaccupuKanus U JUCCOIMAIINS Pa3IMUHBIX THMOB coseld. CBoiicTBa conell B
CBETEC TEOPHUM DJIEKTPOJIMTUYECKOM JUCCOLMALMKU. B3anMOIEHCTBHE COJNEM C METaJUIaMH,
YCIIOBUSI MPOTEKAHUs 3TUX peaklmi. B3anmopeicTBhe cosield ¢ KUCIOTaMH, OCHOBAHUSMU H
consimu. Mcnonb3oBanue TabIHIlbl pAaCTBOPUMOCTH JIJISI XapAaKTEPUCTHKH XUMHUECKUX CBOWMCTB
CoJIeH.

O06o01eHne cBeIeHu 00 OKCHAAX, MX KIacCU(BHUKAIIMA U XUMHUUYECKUX CBOMCTBAX.

['eneTnueckue psapl METALIOB U HEMETAJUIOB. | 'eHeThueckas CBs3b MEXKIY KIacCaMmu
HEOPraHWYECKUX BEIIECTB.

OKHCITUTENLHO-BOCCTAHOBUTEINIbHBIE PeakiKi. OKHUCIUTENb U BOCCTAHOBUTENb, OKHCIICHHUE
¥ BOCCTaHOBJIeHHE. Peakiini MOHHOTO 0OOMEHa M OKHCIUTEIbHO-BOCCTAHOBHUTELHBIC PEAKIIUH.
CocraBiieHUe YpaBHEHU OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOJIOM JIEKTPOHHOTO
Oaytamca.

CBOJCTBa TNPOCTBIX BEIIECTB — METAUIOB W HEMETAJIOB, KUCJIOT U COJEH B CBETE
npe/ICTaBlIeHNH 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIIECCAX.
JdeMoHcTpanuu.

HcnpiTanne BemecTB U MX pacTBOPOB Ha AIIEKTPONPOBOAHOCTh. [[BM>KEHHE OKpPAIIEHHBIX
HMOHOB B DJJIEKTPUYECKOM IIOJI€. 3aBUCHMOCTH 3JIEKTPOIPOBOJHOCTH YKCYCHOM KHUCJIOTBI OT
KOHIIEHTpaluy. B3auMoneicTBUe 1IMHKAa C CepoM, COMIsIHOM KuciaoTou, xiopuaoM memu (ID).
['openune marnus. B3anmoielcTBrE XJIOPHOM U CEPOBOAOPOTHOM BO/IBI.

JlaGopaTopHbIe ONBITHI.

8.Peaxiiu, xapakTepHbIe U pACTBOPOB KUCIIOT (COJISIHON UJTH CEPHOI).

9. Peakiuu, xapakTepHbI€ ISl PACTBOPOB IIeNIouel (THIPOKCUIIOB HATPHSI WITH KaJIHs).

10. IToydeHue 1 CBOMCTBAa HEPACTBOPHUMOTO OCHOBaHUS, Harpumep rujpokcuaa meau (11).

11. Peakuuu, xapakTepHble /11 paCTBOPOB coJiei (Harpumep, uisd xjopuaa meau (11)).

12. Peakiuu, XapaKkTepHbIE JUIl OCHOBHBIX OKCHJIOB (HAIIpUMeED, sl OKCU/IA KaJIbIIUs).

13. Peaknuu, XapakTepHbIe JUIsl KUCJIOTHBIX OKCHJIOB (HAIPUMED, VIS YTIIEKUCIIOTO Ta3a).

IIpakTHKYM.

[TpakTryeckas padora Nel. [Tpu3Haku XUMUYECKUX PeaKIunil.
[paxTtuueckas pabota Ne2. CBoICTBa KHCIIOT, OCHOBaHHI, OKCHIOB U COJIEHA.
[pakTryeckas padora Ne3. Pemenne skcriepuMeHTaIbHbBIX 331a4.
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COIAEPKAHUE YYEBHOI'O KYPCA
9 KITACC
(2 u. B nenemto; Bcero 68 yacos)

Pasznen 1. IloBTOpeHre OCHOBHLIX BOIPOCOB Kypca 8 KJacca U BBeAeHHEe B Kypc 9
KJacca.

XapaKkTepucTUKa 3JIEMEHTA 0 €T0 IMOJIOKEHUIO B NEPUOJUYECKON CHUCTEME XUMHYECKUX
anemeHToB [[.1. MenneneeBa. CBOICTBA OKCHJIOB, KUCJIOT, OCHOBAHHUM U COJIEH B CBETE TEOPHUU
IEKTPOIIUTUYECKON JTUCCOLMALMU U IPOLECCOB OKHCIICHUS-BOCCTAHOBIECHMS. | eHeTnyeckue
psABI METAJIJIA M HEMETAJUIA.

[loHsATHE O MEpexXOAHBIX 3JeMeHTaX. AMQOTEpHOCTh. ['eHeTHuecKuid psiJi MEePeXOJHOTO
DJIEMEHTA.

[lepuognuecknii 3aKOH M NEPUOAMYECKAs CHCTEMA XUMHMYECKUX dsemeHToB J[.M.
MeHnzeneeBa B CBETE yueHMsI O CTpOeHNH atoma. VX 3HaueHue.

XUMHYECKHE peaKluK, UX KilacCu(pHUKaLIusl.

CKopocTh XUMHUYECKOH peakiy. PakTopsl, BIUSIOIINE HA CKOPOCTh XUMUUYECKON PEaKIUH.

Karanusarops! u karanms.

JlabopaTopHbIii ONBIT.
1. TlomyueHue rupoOKCHIA IIMHKA U UCCIIEIOBAHUE €r0 CBOWCTB.

Paznea 2. MeTaJLIbL.

[lonoxxeHne MeTaioB B MEPUOJMYECKOM CHCTEME XHMMHUYeCKHX diemeHToB J[.M.
MenneneeBa. Merainueckasl KpUCTALIMUECKAs] PENIETKA U METAIUIMYECKasi XUMUYECKasi CBA3b.
Oo6mume ¢usnueckue cBoiictBa MerawioB. CIUIaBbl, UX CBOICTBA M 3HA4YeHHE. XHUMHUYECKHUE
CBOICTBA METAJUIOB KaK BOCCTAHOBUTEJICH. DNEKTPOXUMUYECKUN Pl HAPSHKEHUN METAIJIOB U
€r0 UCIIOJIb30BAHUE [T XaPAKTEPUCTUKU XUMHUYECKUX CBOMCTB KOHKPETHBIX METAJIOB.

CriocoObl TOMyYeHHsT METAJUIOB: MUPO-, THAPO- M AleKTpoMeTamnyprus. Kopposus
METAJIJIOB M CIIOCOOBI OOPHOBI C HEH.

OO11as XxapaKTepuCTUKa MIEIOYHBIX MeTauioB. Metawisl B pupoze. O0mue crnocodbl ux
nonydenust Ctpoenue atromoB. IllenouHble MeTaIIbl - MPOCTHIE BEIECTBA, MX (PU3MvecKue u
XUMHUYECKHE CBOWCTBA. BakHelIe coelMHEHNs IETOYHBIX METAIOB - OKCHU/IbI, TUAPOKCH/IBI
U coy (XJIOpUbl, KapOOHATHI, CyIb(aThl, HUTPATHI), KX CBOMCTBA U MPHUMEHEHHE B HAPOIHOM
xo3siicTBe. Kaymmiiaelie y100peHus.

OO1ast xapakTepucThKa JIEMEeHTOB TaBHOW moarpynmsl |l rpynmel. CtpoeHne aromoB.
[IenoyHO3eMeNbHBIE METAIUTBI - MPOCTHIE BEIIECTBA, UX (PH3MUYECKUE M XMMUYECKUE CBOWCTBA
Baxkneilime coeavHEHMs IIETOYHO3EMENbHBIX METAUIOB - OKCH[IbL, TUIPOKCHIBI W COJIU
(xyopuzbl, KapOOHATHI, HHUTpPATHI, Cynbdarel U (ocdarel), UX CBOWCTBA U NPUMEHEHHE B
HapOYHOM Xxo3siiicTBe. AmoMuHmiA. CTpoeHHe aTtoMma, (U3MUECKUe M XMMHUYECKHE CBOMCTBA
npoctoro BemiecTBa. CoeMHEHNS ATFOMUHUS - OKCUJ] M THIIPOKCH/I, UX aM(DOTEPHBINA Xapakrep.
Baxnelimme conu anmromunust. [I[prMeHeHne allFOMUHMS U €70 COEIMHEHU .
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XKenezo. CrpoeHue aroma, (pU3MYECKHE M XMMHUYECKHME CBOMCTBA IMPOCTOTO BEIIECTBA.
[enetuueckue psaapl Fe?* u Fe** . Kauecrsennnle peakuun na Fe?* m Fe3*. Baxnelimme comm
xKelesa. 3HaYCHUE JKele3a, €r0 COSIMHEHNI U CTUIABOB B MPUPOIC U HAPOJIHOM XO3SHCTBE.

Jlemonctparmu. O0pasiibl MIETOYHBIX U MIET0YHO3EMETbHBIX MeTaJIOB. OOpasIibl CIIaBOB.
B3aumoselictBue HaTpus, JUTAA U Kbl C BOAOM. B3anMopelcTBME HaTpus M MarHus C
KucinopojoM. B3anmoneiictBue MmetayuioB ¢ Hemerauiamu. [lomyyenue ruapokcuoB sxenesa (I1)

u (1),

JlaGopaTopHbI€e ONBITHI.

2. O3HakoMJIEHHE ¢ 00pa3liaMHi METAJIJIOB.

3. BzaumoeiicTBrE METAIIIOB C PACTBOPaAMHU KUCIIOT U COJIEH.

4. OsnHakomiieHHE ¢ oOpa3lamu TNPHUPOAHBIX COEIMHEHWI: a) Harpus; O) KajbLus; B)
ATFOMUHUS, T) JKese3a.

5. TlomyyeHue THIPOKCHIA ATIOMHUHHUS M €ro B3aWMOJICHCTBHE C PACTBOPaMH KHUCIOT U
LIEJIOYEH.

6. KauecTBeHHbIe peakyuu Ha HoHbI Fe2* u Fe3*,

IIpakTHKyM.

[Ipaktuueckas padora Nel. OcyiecTBieHHe HEMOYKH XUMUYECKUX MTPEBPAILICHUI METaIJIOB.
[Ipaktuueckas pabora Ne2. [ToyyeHue u cBOWCTBa COEIMHEHUI METAILJIOB.

[Ipaktnueckass pabora Ne3. PelieHue SKCHEPUMEHTAIBHBIX 33/1a4 HAa pACHO3HABAHHE U

IMOJIy4CHUC BCUICCTB.

Pasznen 3. HemeTa/LiIbl.

OOmass xXapakTepuCTHKa HEMETAUIOB: TOJOKEeHHWE B Tiepuoauudeckoir cucreme JI.U.
MenneneeBa, OCOOGHHOCTH CTPOCHHS aTOMOB, DJIEKTPOOTPHUIIATEIHHOCTh Kak  Mepa
«HEMETAJUIMYHOCTH», Psi/ SJCKTPOOTPUIIATEIbHOCTH. KpuCTauinueckoe CTpoeHnE HEMETAILIIOB
— TPpOCTHIX BemlecTB. Asuiorponusi. dusznueckre cBOMCTBA HeMeTaIOB. OTHOCHUTEIBHOCTD
MOHSITUMA «METAJLUD», «HEMETaILD».

Bomopon. IlonoxeHue B TEPUOIMYECKOM CUCTEME XUMUYECKHX »drnemeHToB [l .
MenneneeBa. CtpoeHue aToMa U MOJIEKYJbl. DU3NYECKUE U XMMHUYECKUE CBOMCTBA BOJIOPO/JIA,
€ro MoJy4YeHHE U MPUMEHEHHE.

Bona. Ctpoenne monekynbl, (pu3ndeckne ¥ XUMHUYECKHE CBOMCTBA. Poib BOJBI B JKHM3HU
YeJloBeKa.

Oo6mas xapakTepucTrka rajoreHoB. Ctpoenue atoMoB. [IpocThie BemecTBa, ux pu3ndeckue
U XUMHAYeCKHe CBoMcTBAa. (OCHOBHBIC COCTUHEHHS TaJOT€HOB (TaJIOTCHOBOJOPOIBI U
raJIOreHu/IbI), UX CBOMCTBA. KauecTBeHHas peakiws Ha XJIOpua-uoH. KpaTkue cBeieHus o XJjiope,
opome, prope u Hoae. [IpuMeHeHre raToreHOB M MX COSIMHEHUN B HAPOTHOM XO3SHCTBE.

Kucnopoza. Ctpoenre aroma 1 MOJIEKYJIbI, CBOMCTBA IPOCTOTO BEILIECTBA.

Cepa. CtpoeHue aToma, aJuIOTPOIHSI, CBOMCTBA U MPUMEHEHHE poMOndecKo cepbl. OKCHIbI
cepbl (IV) u (VI), ux nomyudenue, cBoiictBa U mnpumMeHeHue. CepoBOAOPOHAs U CEpHUCTas
kucioThl. CepHas KMCIIOTa U €€ COJIM, UX NPUMEHEHUE B HapOJHOM Xxo3siicTBe. KauecTBeHHas
peakiys na cyabhaT-uoH.

Azor. CtpoeHue atoma M MOJIEKYJIbI, CBOICTBA MPOCTOrO BEUIECTBA. AMMMAK, CTPOECHUE,
CBOICTBa MoJlyueHHe U npuMeHeHue. Conu aMMOHMS, UX CBOWCTBA U MpuMeHeHHe. OKCHIbI
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azora (II) u (IV) A3otHas kucnora, ee cBoiCTBa U puMeHeHne. Hutpatsl 1 HUTpUTHI, ipoliiema
UX COZIEP’KaHHUS B CENTbCKOXO3SMCTBEHHON MPOAYKIIMU. A30THBIE YA0OPEHMSL.

®ocdop. CrpoeHune aroma, auIOTpOINHs, CBOMCTBa Oenoro M KpacHoro ¢ocgopa, HX
npumeneHre. OcHOBHblEe coenuHeHus: okcup (docdopa (V), oprodocdophHas kuciora u
dochater. DocdopHbie ya0OpeHusl.

VYrnepon. CrpoeHue aroma, aUIOTPOIHUS, CBOWCTBA AUIOTPOIHBIX  MOAU(DUKAIIHIA,
npumenenne. Kucnopoanele coemunenust yriepona: okcunasl yriaepona (1) u (IV), yronbhas
KHCJIOTa, UX CBOMCTBA U npuMeHeHne. KauecTBeHHas peakiyst Ha yIIIeKUCIIbII ras.

KapOoHnaTsl: KanbLWT, cofa, MOTall, MX 3HAYEHUE B MPUPOJE M JKU3HU YeJIOBEKa.
KavecTBeHHas peakiust Ha KapOOHAT-HOH.

Kpemnmii. CtpoeHne aroma, KpUCTALIMYECKUM KPEMHHUM, €r0 CBOWCTBA M NPUMEHEHHUE.
Oxcun kpemuus (IV), ero mpupoassie pasHoBUAHOCTH. CHIMKAThl. 3HaY€HHWE COEIUHEHUI
KpPEMHUSI B )KMBOU 1 HEXUBOU npupoe. [IoHATHE 0 CHITMKAaTHON POMBIIIIIIEHHOCTH.

Hemonctparmu. O6pasiibl rajJoreHoB — MPOCTHIX BEHIECTB. B3aumoneiicTBue ranoreHoB ¢
HaTpUeM, ATFOMUHUEM. BhITecHEHHE XJI0poM OpoMa MM Mojia U3 paCTBOPOB MX COJIEH.

BsaumopeiicTBre cepbl ¢ METalIaMH, BOJOPOJIOM U KUCIIOPOIOM.

B3aumonencTBiue KOHLIIEHTPUPOBAHHOM a30THOU KHCIIOTHI C MENIBIO.

[ornomenre yriaeM pacTBOPEHHBIX BEILECTB WM Tra3oB. BoccraHoBieHue menu w3 ee
okcuza yriaeM. O6pasiibl IPUPOTHBIX COSIMHEHMI XJI0pa, cepbl, pocdopa, yriepoaa, KpeMHUS.
OO0pa31ibl BOKHEUIINX I HAPOIHOTO XO035iCTBa Cyb(aTroB, HUTPATOB, KapOOHATOB, (hochaToB.
OO0pa3ipl cTeksa, KepaMUKH, IEeMEHTA.

JlabopaTopHbI€e ONBITHI.

7. KauecTBeHHas peakis Ha XJIOPUI-UOH.

8. KauectBenHas peakius Ha CyJb(aT-HOH.

9. PacnozHaBaHMe coseli aMMOHWSI.

10. [omy4eHue yrieKucaoro ra3a 1 ero pacro3HaBaHHe.
11. KauecTBeHHas peakiysi Ha KapOOHAT-HOH.

12. O3HakoMIIeHHE C IPUPOIHBIMU CHITUKATAM.

IIpakTUKy™m:
[Ipaktuueckass pabora Ne4. Pemenue skcnepuMeHTANbHBIX 3aiad o Teme «lloarpyrma
KHUCIIOPOAA».
[TpakTudeckast pabota NeS. Pemienune skcriepuMeHTaIbHBIX 3a/1a4 1o Teme «lloarpymmer a3ora u
yriaepoaay».
[Tpaktuueckas padora Ne6. [Tonyyenue, cobupanue 1 pacrio3HaBaHUE Ta30B.

Paznen 4. O00o01IeHe 3HAHUN O XMMHUM 32 KYPC OCHOBHOW ITKOJIbI.

OU3NYECKUI CMBICII TOPSAKOBOIO HOMEpa »JJIEMEHTa B NEPUOJAUYECKOM CHUCTEME
xumudeckux sneMeHToB JI.M. MenneneeBa, HOMEpOB Tepuoga W TPYIIIbL 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB DJJIEMEHTOB M HX COCIMHEHUMM B INIEPUOJAX M TPYIIIAX B CBETE
MPEJICTABIICHUI O CTPOEHUH aTOMOB AJIEMEHTOB. 3HAYEHHUE MIEPUOANYECKOT0 3aKOHA.

THUIBl XUMUYECKUX CBS3EM M THUIIBI KPUCTAUIMUECKUX PELIETOK. B3auMOCBs3b CTpPOCHUS U
CBOWCTB BEILECTB.

OnexkTpoorpuniaredbHocTh. (CreneHb  OKucieHus. OKHUCIMTENbHO-BOCCTAHOBUTEIILHBIC
peakuuu.
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Knaccupukanmss XMMUYECKMX peakUUil MO pa3iIMyHbIM NpU3HaKaM (YHCIO M COCTaB
pearupyronmx 1 o0pasyroIuXcs BEIECTB; TEIUIOBON A((EKT; UCIOIb30BAHUE KaTallM3aTopa;
HAIIPaBJICHHUE; N3MEHEHUE CTETIEHEN OKUCIIEHHS aTOMOB).

ONEKTPOIUTBI U HENIEKTPOJUTHL Teopust 3MMEKTPOIUTHYECKON Aucconuanyy. KatnoHsl u
AQHHMOHBI.

Heoprannueckue BeuiecTBa, MX HOMEHKJIaTypa U kinaccudukanus. IIpocTbie U cloxHbIe
BemiecTBa. Metammel ¥ HeMmeTauibl. OKcupabl (OCHOBHBIE, aM(OTEpHbIE U KUCIOTHBIE),
TUJPOKCUIBI  (OCHOBAaHMS, aM(OTEpHbIE TMAPOKCHUIBI M KHUCIOTBI) W COJIU: COCTaB,
KJaccupukauuss U OOLMe XUMHYECKHE CBOWMCTBA B CBETE€ TEOPHM DJIEKTPOIUTHYECKOM
JCCOLIMALIMY U ITPEACTABICHUH O IIPOLECCaxX OKUCIICHUA-BOCCTAHOBIICHHSI.

KavecTBeHHbIE peakiuy Ha KaTHOHBI U AHUOHBIL.
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Temarnueckoe IJIAHUPOBAaHHE C YKA3aHUEM KOJIHUYIECTBA YaCcoB

8 kiacce
IIpaxtrnueckue | KoHTpOIBEHBIE
Ne i/ Pa3nensl, Tema Komn-Bo yacoB p P
paloThI paloThI
1. Bsenenue. 3 - -
Tema 1. ATOMBI XUMHYECKHX
2. 11 - 1
2JIEMEHTOB.
3. | Tema 2. [IpocTsie BemecTaa. 7 - -
Tema 3. CoenuneHust
4. g 13 - 1
XUMHYECKHX DJIIEMCHTOB.
Tema 4. I3meHeHus,
5. | IPOUCXOJISAIIHNE C 10 - 1
BEIICCTBAMM.
Tema 5. PactBopenue.
7. | PactBopsl CBoiicTBa 24 3 1
pPacTBOPOB AJIEKTPOJIUTOB.
HUTOI'O: 68 3 4
TemaTuyeckoe MIaHUPOBaHME C YKA3aHUEM KOJIUYECTBA YACOB
9 kJacc
No Kon-Bo | IIpakruueckue | KoHTponbHbIe
Pa3nensl, Tema
/1 JacoB paboTHI paboThI
Paznen 1. [loBTrOpeHHE OCHOBHBIX
1. | BompocoB Kypca 8 Kitacca, 8 - -
BBEJICHHE B Kypc 9 Kiacca.
2. Pasnen 2. Merasibl. 18 3 1
3. Paznen 3. Hemerasuist 28 3 1
4 Pasnen 4. O0OoOmenue 3HaHUNA 10 12 1
' XUMUH 32 KypC OCHOBHOM IITKOJIBL.
HUTOTO: 66 6 3
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