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Yporers obumero 00pa3oBanns 0CHOBHAS WIKOJIA

Cpok peanusauun nporpammsi 2020-2021 yuedstii roa

Komtyectso yacos no yueGromy niany scero 136 uacos B ron; B neneio 2 waca
[InanupoBatiue cocTanneno Ha OCHOBE:

[puvepnoii nporpavver cpeanero (noamoro) obumero ofpazoBauns 1m0 XuymH
PaGouas nporpavma yuebnoro kypea mo xuvuu 115 8-9 kiacea paspafoTana Ha OCHOBE
®I'OC sroporo nokomenns, xa 6aze nporpaMMbl OCHOBHOTO 06IEro 00pa3oBanys 110 XMMHH
(OasoBbiii  yposews) u aBropekoii nporpammsr O.C. labpueasna, AB. Kynuosoi
[porpavwa ocHoBHOro 0bmero odpasopanus no xuvuu. 8-9 kaaccst, M: Apoda, 2015 1.

u asropekoil Ilporpavmer kypea xuvmn aas  8-11 kaaccon obmeodpazoBaTe/ibHbIX
vuapeanennii O.C.I'abpuensnna 2018 1.,

OcHoBHOR  yueBuuk: Xmmus. 8 waace.  Basosbiit YpoBeHb:  YueOHHUK  yin
odmeobpasoareabubix yupesiennii / 0.C, abpueasn. — M: «/Ipodan, 2017.

Xumus. 9 kaace, Bazosbiii yposens: vaefunk a1 00meofpazoBaTebHBIX YupeRICHHil /
O.C. labpuensn. - M: «dpodar, 2017,

PaGouyio nporpammy cocTaBuia yuHTeTs XHMHUH
Koperuna Hanewuna Anexcanipopua.



. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI

JlanHasi mporpaMma cOCTaBJIeHa JJs pealus3aluu Kypca XUMHHM B 8-9 Kiaccax, KOTOPBII
ABJISICTCS YaCThIO IPEAMETHON 00JIACTH €CTECTBEHHOHAYYHbIX JUCLUIUIMH.

JIMYHOCTHBIE Pe3VJLTATHI (8 mom uucie u yyauwuecs ¢ OB3):.

Oco3HaBaTh €AMHCTBO U LIEIOCTHOCTh OKPYXKAIOIIET0 MUPA, BO3MOXHOCTU €ro MO3HABAEMOCTH
U O0BSICHUMOCTH Ha OCHOBE JOCTHUKEHHUM HAyKH.

[TocTeneHHo BBICTpanBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHUE!

OCO3HaBaTh MOTPEOHOCTh M TOTOBHOCTH K CaMOOOpPa30BaHMIO, B TOM YHCIE M B paMKax
CaMOCTOSITEJIbHOM J1€ATENbHOCTH BHE IIKOJIbL;

OLICHUBATh JKU3HEHHBIC CUTYallUU C TOYKH 3pEeHHUs 0e30macHOro odpasa HU3HU U COXPAHEHUs
3/10pOBbS;

OLICHUBATh HKOJIOTMUYECKUN PUCK B3aUMOOTHOIIICHUH YelI0BeKa U MIPUPO/IbI.

BbiOupaTh NOCTYNKH, HAlleJIEHHBIE Ha COXpaHEHHE U OEpeXHOE OTHOLIEHHE K IPUPOIE,
OCOOCHHO KUBOM, wH30eras MPOTHUBOIMOJOXKHBIX TOCTYNKOB, IIOCTENEHHO Yy4yach W OCBauBas
CTpPaTEruio palMoOHAIBLHOTO IPUPOAOIOIb30BAHNUS.

Cpeocmeom pazsumus TMUHOCTHBIX PE3YJIbTATOB CIIYKAT yUeOHBIA MaTepHal U MPOAyKTHBHBIC
3a/1aHusl yYeOHMKA, HAllEJICHHbIE Ha 6-10 JTMHUIO Pa3BUTHUS — YMEHHME OLICHUBATh MIOBEICHUE YEIOBEKa
C TOYKH 3PEHHS] XUMUYECKOW O€30MacCHOCTH 10 OTHOIICHHUIO K YEIIOBEKY U MPUPOJIE.

MertanpeamMeTHble pe3yJbTaThl:

Pecynamusnvie YVJI[ (6 mom uucne u yuawuecs ¢ OB3):

CamMocTosATeIbHO OOHApYKHBaTh W (OpPMYIHpOBaTH YUEOHYIO TPOOJIEMY, OIPEACISATH IIEh
yueOHOI NesTeNIbHOCTH, BEIOUPATh TEMY MPOEKTA.

BoiaBurate Bepcuu pelieHus NpoOJieMbl, OCO3HABaThb KOHEUYHBIM pe3yJbTaT, BbIOMpATh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JJOCTUKEHUS LIEIH.

CoctaBnsaTh (MHAMBUAYAILHO WIH B TPYIIIE) TUIAH PEHICHUS MPOOIeMbl (BBITOIHEHHS TPOEKTA).

PaGoras no minaHy, CBEpSTh CBOU JACUCTBUSA C IENIBIO U, TPH HEOOXOAUMOCTH, UCIIPABIIATH OIINOKU
CaMOCTOSITENIbHO.

B nmanore ¢ yunteneM coBepIIEHCTBOBATH CAMOCTOSITENILHO BhIPAOOTaHHBIE KPUTEPUHU OLICHKH.

CamocTosaTenbHO 0OHapyXUBaTh U (HOPMYIHPOBATh MPOOJIEMY B KIACCHON M WMHIMBUAYAIbHON
y4eOHOI IesTeTbHOCTH.

BoiaBurate Bepcuu pemieHus NpoOJieMbl, OCO3HABaThb KOHEUHBIM pe3yJbTaT, BBHIOMpATh U3
IPEVIOKEHHBIX U NCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIEIIH.

CaMoCTOATEIbHO OCO3HAaBaTh MPUYMHBI CBOETO yCleXa WM HEeyclexa W HaXOAMTh CHOCOObI
BBIXO/1a U3 CUTYallUH HEycIexa.

Cpeocmeom ¢hopmuposanus perynsTUBHBIX Y'Y ][] cimyaT TEXHOJIOTUS MPOOJIEMHOTO Juaiora Ha
JTane M3y4eHUs HOBOTO MaTepHuaja M TEXHOJOIMsS OLEHMBAHUS 00pa3oBaTENbHBIX JOCTH)KEHUI
(Y4eOHBIX yCIIEXOB).

Iloznasamenvhuvie YVJI[ (6 mom uucne u yuawuecs ¢ OB3):

AHanu3upoBaTh, CpPaBHMBATh, KiIacCU(UUUPOBATh U 0000maTh (akTbl U SBICHUS. BBIABIATH
MPUYMHBI U CIEICTBUS IPOCTHIX SABICHUM.

Ocy1ecTBISITh CpaBHEHUE, CEPUALNIO U KIacCU(PUKAIIMIO, CAMOCTOSITEIbHO BBIOMPAsi OCHOBAHMUS
U KPUTEpUHU JJIs1 YKa3aHHBIX JIOTMYECKUX OIEepauuii; CTPOUTh KJIAacCU(PUKALKMI0O Ha OCHOBE
JTUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPUIIAHWS).

CTpouTh JIOTMYECKOE PACCY)KJEHUE, BKIIIOYAIOLIEE YCTAHOBJIEHHE IPUUYMHHO-CIEACTBEHHBIX
CBs3EH.

Co3naBaTh cXxeMaTHYECKHE MOJICNHU C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEePUCTUK OOBEKTA.

CocTaBisTh TE3MCHI, pa3jIMyYHble BHUJIbI MJIAHOB (IIPOCTHIX, CIOXKHBIX U T.I.). [IpeoOpa3oBbIBaTh
UHPOPMALIMIO U3 OJHOTO BHJIA B Ipyroil (Tabauily B TEKCT U Mp.).

BbrunuteiBaTh BCe YpOBHU TEKCTOBOW MH(OPMALIUH.




YMeTb omnpenensTb BO3MOXHBIE HMCTOYHHKH HEOOXOAMMBIX CBEICHHM, MPOU3BOIUTH MOUCK
UH(pOPMALINH, aHAIU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

YMeTh HCIO0JIb30BATh KOMIIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJOTUU KaK MHCTPYMEHT AJIs
JOCTHD)KEHUS CBOMX 1ieJie. YMeTh BBIOMpaTh aJieKBaTHbBIE 33/1au€ MHCTPYMEHTaIbHbIE IPOIPaMMHO-
anmnapaTHble CPeJICTBA U CEPBUCHI.

Kommynuxamusnvie YVJ[ (6 mom uucne u ynawuecsi ¢ OB3).

CamocTosTeNpbHO OPraHN30BBIBATh YU€OHOE B3aUMO/ICHCTBUE B TPYIIE (OMPEAEIsATh OOIIHe LeH,
pacrpenenaTh poJii, 10roBapuBaThCs APYT C APYrOM U T.[1.).

OTcrauBasi CBOIO TOUKY 3pEHHS, IPUBOAUTH apTyMEHTBI, TIOATBEPKaasi UX (pakramu.

VYMeTh B3MIAHYTh HAa CHUTYallUIO C WHOW MO3MLIUM U JIOTOBAPUBATHCA C JIFOJABMU MHBIX
ITO3ULIAM.

Cpeocmeom ¢hopmuposanus KOMMYHUKATUBHBIX Y Y ] Cily’KaT TEXHOIOTUs IPOOJIEMHOI0 1Hanora
(moOy>xIaromuil 1 MOABOSIIMI AMAlIor) U padoTa B MalbIX TpyINax, TaKKe HCIOJIb30BaHHE Ha
ypOKax 3JIEMEHTOB TEXHOJIOTUHU MPOYKTUBHOIO YTECHUS.

IlpeaMeTHble pe3yabTaThl:

BorInycKkHUK HAY4YHUTCsI(6 mom yucie u yuawuecs ¢ OB3):

® XapakTepU30BaTb OCHOBHbIE METO/bI IO3HAHUS: HAOIIOCHIE, U3MEPEHUE, IKCIIEPUMEHT;

® OINUCHIBaTh CBOMCTBA TBEPABIX, JKUIKUX, TIa3000pa3HbIX BELIECTB, BBIICNAS HUX
CYIIECTBEHHbIE PU3HAKHY;

® DPACKpBIBaTh CMBICI OCHOBHBIX XMMHUECKUX MOHATHH «aTOM», «MOJIEKYNIa», «XUMUYECKUN
AJIEMEHT», «IIPOCTOE BELIECTBO», «CJIOMXKHOE BELIECTBOY», «BAJIEHTHOCTbY», «XMMHUYECKAs peaKLus,
UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMH;

® DPACKpbIBaTh CMBICI 3aKOHOB COXPAHEHMsI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOM TEOPUH;

® paznuyaTh XMMHUYECKUE U (PU3UUECKUE SIBICHUS;
Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;
OIIpeNieNIATh COCTaB BELIECTB 0 uxX hopMymnam;
OIIpeNieNATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COSIMHEHUSX;
OIpPEEIATh TUIl XUMUYECKUX PEaKIUil;
Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLUit;
BBISIBJISITH NPU3HAKH, CBUJETENIbCTBYIOIIME O NPOTEKAHUM XHUMUYECKOW peakuuu Mpu
BBIMIOJTHEHUH XUMHUYECKOIO OIbITA;

® COCTaBIATH (POPMYJIbI OMHAPHBIX COCTUHEHUH;
COCTaBJIATh YPAaBHEHUS XUMUYECKUX PEAKLUM;
coOuro1aTh MpaBuiia 6e30macHoN paboThl IPU MPOBEICHUH OIIBITOB;
M0JIb30BAThCS 1a0OPAaTOPHBIM 000PYAOBAHUEM U TIOCY10M;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELIECTB;
BBIUHCIISATH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA M0 (POpMyJsie COeAMHEHNUS;
BBIUHCIIATh KOJMYECTBO, O0OBEM WJIM MacCy BEIIeCTBa MO KOJUYECTBY, 00bEMY, Macce
peareHToB WK IPOAYKTOB PEAKIINH;

® XapaKTepH30BaTh (PU3NYECKHE U XUMHUYECKHE CBOMCTBA MPOCTBHIX BELIECTB: KUCIOPOJA U
BOJIOPOJA;

® 110JTy4aTh, COOMPATH KUCIOPOJ U BOJOPOI;
pacrio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIEeCTBA: KUCIOPO/I, BOJAOPOI;
pacKpbIBaTh CMBICI 3aKOHa ABOTraapo;
PaCKpBIBATh CMBICI IOHATHH «TEII0BOM 3 (EeKT peakum», «MOJISPHBIA 00bEM»;
XapakTepu3oBaTh (pU3NUecKre 1 XUMHUUECKUE CBOHCTBA BOJIBI,
PacKpbIBaTh CMBICI MIOHATHUS «PACTBOP»;
BBIUNCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOI'O BELLIECTBA B PACTBOPE;
IIPUTOTOBJIATE PACTBOPHI C ONPEAEIIEHHON MacCOBOM J0JIEH pACTBOPEHHOT'O BEIECTBA;
Ha3bIBaTh COEAMHEHUSI N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;




e XapakTepu3oBaThb (HU3MYECKME W  XMMHUYECKHE CBOWCTBA OCHOBHBIX  KJIAcCOB
HEOPraHWYECKUX BEUIECTB: OKCUJIOB, KUCIIOT, OCHOBaHUM, COJIEH;

® ONpeneNsATh NPUHAICKHOCTH BELIECTB K OMPEACIICHHOMY KJIacCy COeAMHEHUH;

® COCTaBJATH POPMYIIBI HEOPTAaHUYECKUX COCTUHEHHUN H3yYSHHBIX KJIACCOB;

® [IPOBOJIUTH OIBITHI, MOJITBEPKIAAIOLUIME XWMHUYECKHE CBOMCTBA M3YyUECHHBIX KJIACCOB
HEOPTaHUYECKUX BEIECTB;

® pacrno3HaBaTh OMBITHBIM ITYTEM PACTBOPHI KHUCJIOT M MICIOYEH M0 M3MEHEHHUIO OKPACKH
WHIUKATOPA,;

® XapaKTEepU30BaTh B3aMMOCBS3b MEXKIY KJIaCCAMU HEOPTAHUUYECKUX COCTMHEHUI;

e packpsiBaTh cMbIci [lepuonnueckoro 3akona /.M. Menneneesa;

® OOBSICHATH (PU3NYECKUIA CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpa XUMHUUYECKOTO 3JIEMEHTA,
HOMEpPOB I'PYIIbI U nieproia B nepuoandeckon cucreme .M. Menneneena;

® OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CTPOCHUS aTOMOB, CBOWMCTB JJIEMEHTOB B
npejesiax MajiblX MEPUOJIOB U IIIaBHBIX MOATPYII;

® XapaKTEepU30BaTh XHWMHYECKHE OJJIEMEHTHI (OT BOJOPOJA N0 KaJblMs) HAa OCHOBE HX
MOJIOXKEHUS B repuoanueckoit cucreme [[.1. MenzeneeBa 1 0COOCHHOCTEH CTPOCHHS UX aTOMOB;

® COCTaBJISTh CXEMbl CTPOCHHUSI aTOMOB MEpBBIX 20 3JIEMEHTOB MEPUOIUYECKON CHCTEMBI
J.. Menneneena;

® paCKpbIBaTh CMBICII OHATHH: «XHMHYECKas CBS3bY, «AJCKTPOOTPHUIIATEIHLHOCTDY;

® XapaKTEepPHU30BaTh 3aBUCUMOCTH (PM3UYCCKHUX CBOMCTB BEIIECTB OT THUIA KPUCTALIUYCCKON
peleTKy;

® ONpEaeNsATh BUJI XUMHUYECKON CBSI3U B HEOPTaHUUYECKHUX COCAMHEHUSX;

e u300pakaTb CXEMbl CTPOCHHUS MOJIEKYJd BEHIECTB, OOpPa30BAaHHBIX pa3HBIMH BHUAAMU
XUMUYECKHUX CBS3EH;

® pacKpeiBaTh  CMBICI  TOHSATUH  «HOH», «KATHOH», «AHUOH»,  «IJIEKTPOJUTHD,
CHEDJICKTPOJIHUTHDY, <«AJIEKTPOJIUTUYECKAS JAUCCOLMALMSY, «OKUCIUTENbY, «CTENEHb OKHUCIICHUS
«BOCCTAaHOBHTEIIbY, «OKHCIICHHEY, «BOCCTAHOBJICHUEY;

® ONpENETsATh CTENEHb OKUCICHUS aTOMa JJIEMEHTA B COCIMHEHUH,

® PacKphIBaTh CMBICII TEOPHH IIEKTPOIUTHUECCKOU TUCCOIHAIINH;

® COCTaBJISATh YPAaBHEHUS 3JIEKTPOJUTHUUECKON JUCCOUALIMU KUCIIOT, IEI0YEH, COTEH;

e OOBSCHATH CYIIHOCTH Mpoliecca 3MEKTPOTUTUUYECKON TUCCOIHUAIMN M peakluid MOHHOTO
oOMeHa;

COCTABJISITH TIOJIHBIE M COKPAIIIEHHbIE HOHHBIC YPaBHEHUS PEaKiuu 0OMeHa;

OTPEeIEeTISATh BO3MOXKHOCTh IPOTEKAHUS PEAKIIN HOHHOTO OOMEHA;

MIPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB Pa3JIMUHBIX BEIIECTB;
OTIPENIETSATh OKUCIUTENh U BOCCTAHOBHTEIID,

COCTaBJISITh YPABHEHHS OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINA,

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOU PEaKIny;

KJIaCCHU(UIIUPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHBIM MPU3HAKAM;

XapaKkTepU30BaTh B3aUMOCBA3b MEXAY COCTaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAJIJIOB;

® TIPOBOAWUTH OMBITHl MO TOJYYCHHUIO, COOMPAHUI0 M H3YYCHHUIO XUMHUYECKHX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIIEKUCIIOTO ra3a, aMMHaKa;

® pacrmo3HaBaTh OMBITHBIM ITyTEM T'a3000pa3HbIE BEIIECTBA: YTIECKHUCIIbIN T'a3 1 aMMHUaK;

® XapaKTEepPU30BaTh B3aWUMOCBS3b MEXKITY COCTABOM, CTPOSHHUEM U CBONCTBAMH METAJIJIOB;

e Ha3pIBaTh OpraHUYECKHE BellecTBa MO WX (opmyse: MeTaH, dTaH, ITHJIECH, METaHOII,
3TaHOJI, MIMIEPHUH, YKCYCHAsl KUCJIOTa, aMUHOYKCYCHasi KMCJIOTa, CTEAPUHOBAsI KUCIOTA, OJEMHOBAs
KHCJIOTA, TIIOK03a;

® OICHMBATH BJIUSHUE XUMUYECKOIO 3arpsi3HEHUs] OKpPYXKalolled cpeabl Ha OpraHusMm
YeJI0BEKa;

® T'PaMOTHO OOpamaThCs C BEIIECTBAMHU B MIOBCETHEBHOM KU3HHU



® ONpenensiTh BO3MOXKHOCTh  IPOTEKAHUS  peaKIUil  HEKOTOPhIX  IpeACTaBUTENCH
OPraHMYECKUX BEIIECTB C KHCIOPOIOM, BOAOPOIOM, METAJUIAMH, OCHOBAaHHUSMH, T'aJIOT€HAMHU.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD HAYUUTBCA (6 mom uuciae u yyawuecs ¢ OB3):

® BBIIBUTATh U NPOBEPATH SKCICPUMEHTAIBHO TUIOTE3bl O XUMUYECKUX CBOWCTBAX BEIIECTB
Ha OCHOBE MX COCTaBa M CTPOCHHUS, UX CHOCOOHOCTH BCTYNATh B XUMHYECKHE PEAKLUH, O XapaKTepe
U TIPOJIYKTAX Pa3IMYHBIX XUMUYECKUX PEaKIHii;

® XapaKTepH30BaTh BEIIECTBA IO COCTaBY, CTPOCHHIO M CBOWCTBAaM, YCTAaHABIMBATh
NPUYMHHO-CJIEJICTBEHHBIE CBSI3M MEX/y TaHHBIMU XapaKTEPUCTUKAMH BEILIECTBA;

® COCTaBISTh MOJICKYJISIDHBIC W TIOJHBIC MOHHBIE YPaBHEHHS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHHSM;

® [IPOTHO3MPOBAaTh  CHOCOOHOCTH  BEIIECTBA  NPOSABIATH  OKHCIHUTEIBHBIE  WJIH
BOCCTAHOBUTEIILHBIE CBOWCTBA C YUETOM CTETIEHEH OKHMCIICHHS SJIEMEHTOB, BXO/ISIINX B €0 COCTAB;

® COCTaBISTh yPaBHEHHUS PEAKIM, COOTBETCTBYIOIINX IOCIEIOBATEILHOCTH MPEBPAIICHUI
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

® BBUIBUTAaTh U MPOBEPATH AKCIEPUMEHTAIFHO THUIIOTE3Bl O PEe3yJabTaTaxX BO3IACHCTBHSA
pa3MyHbIX (HaKTOPOB HAa K3MEHEHUE CKOPOCTH XMMUYECKON peaKIni;

® HCHOJNB30BaTh NPUOOPETEHHBIC 3HAHUS JUIS DKOJOTMYECKM TPAMOTHOTO TIOBEICHUS B
OKpYyXarolien cpene;

® JICIIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBBIE KOMIIETEHIIMH TPH BBITOJHEHUU IMPOEKTOB H
y4eOHO-HCCIeA0BaTENbCKUX 3a/1ad 110 M3YYEHHIO CBOMCTB, CIIOCOOOB MOJIyYCHHS U PACHO3HABAHUS
BEILIECTB;

e O00BEKTHBHO OIICHWBATh HH(OPMAIIHIO O BEIIECTBAX U XUMUYECKHUX IPOLECCax;

® KPHUTHUYECKH OTHOCHTHCS K TICEBJOHAYyYHOW WMH(pOpMAIMU, HETOOPOCOBECTHOW pEKIaMe B
CpeACTBaX MacCOBOM MH(OpMAIHH;

® 0CO3HaBaTh 3HAUYCHHE TECOPETHUYCCKUX 3HAHUM 10 XMMUU JUISI TPAKTUYECKON AEATEIbHOCTH
YEeJI0BEKa,

® CO37aBaTh MOJIENIM M CXEMBI JUIs PEUICHUsT yIeOHBIX U TIO3HABATENBHBIX 33/1a4; TOHUMATh
HEOOXOAMMOCTh COOJIIOZICHUS TPEANHUCAaHUH, MpPEAJaraéMblX B HWHCTPYKIHSX I10 HCIIOJIB30BAHUIO
JIEKapCTB, CPEACTB OBITOBOW XUMHUU U JP.

1. COIJEPXAHUE ITPOI'PAMMBbI

Xumus 8 kiaace
Beenenue IlepBoHayanbHbIe XUMHYECKHE OHATHS

IIpenmer xumuu, MeToabl MO3HAHUS B XMMHU: HAOJIOAECHUE, OSKCIIEPUMEHT,
MojienrpoBaHue. VICTOUHMKM XMUMHUYECKON MH(pOpMallnuy, ee MOJydyeHHe, aHAIU3 U IPEJCTaBICHUE
€ro pe3yJbTaToB.

[loHsiTHE O XMMHYECKOM 3JIEMEHTE M (popMax €ro CyIiecTBOBAaHHUS: CBOOOJHBIX aTOMaX,
IIPOCTHIX U CIIOJKHBIX BEIIECTBA

[IpeBpamenus BemectB. OTIMUMEe XUMHUYECKUX pEAaKUMA OT (U3MYECKUX sBiIeHUH. Poib
XUMHH B )KU3HU YeloBeka. XeMopuius u xeMopoous.

Kparkue cBeneHuss U3 MCTOpUMM BO3HHMKHOBEHUWS M pa3BuTus xumuM. [lepumon anxummum.
[Tonsitue o punocodckom kamue. Xumus B XVI B. Pa3Butrne xumuu Ha Pycu. Posb oTeuecTBEHHBIX
YUEHBIX B CTAHOBJICHUHM XUMHYECKON Hayku - pabotsl M. B. JlomonocoBa, A. M. byrneposa, /. U.
Meneneesa.

XHUMHUYECKasi CUMBOJIMKA. 3HAKA XUMUYECKHX 3JIEMEHTOB U IPOUCXO0XKJICHUE UX Ha3BaHWI.
Xumnueckue ¢opmynbl. MHnekcel u kodpounmentsl. OTHOCUTENbHBIE aTOMHAsE M MOJIEKYIpHas
Mmacchl. Pacuer MaccoBO# J0JIM XUMHUYECKOTO 3JI€MEHTa 1o (popmysie BelecTBa.

IIepuonnueckas cucrema XumMudeckux 3yeMeHToB /1. . Menneneesa, ee CTpyKTypa: Majble
U OoJbIIMe Tepuobl, TPYIIbI U MOArpYNHNb! (IJ1aBHas ¥ nmoOouHas). Ilepuoanueckas cucrema Kak
CIPAaBOYHOE MOCOOUE [T MOTYUYESHHUS CBEICHUI 0 XUMHUECKUX JIEMEHTaX.



JdemMoncTpanuu.

1.Monenu ( mapoctepxxkaeBbie u CTroapTa bpurine6a) pa3nuuHbIX MPOCTHIX M CIIOKHBIX BEIIECTB.
2. Konnekuus CTEKISTHHON XUMHUYECKOU MOCY/IbI.

3.Komiekuus MaTepranoB U U3JEIMH Ha OCHOBE aJIFOMUHUS.

4. BzaumojielicTBre MpaMopa ¢ KUCIOTON U TOMYTHEHHUE U3BECTKOBOU BOJIBI.

ATOMBI XUMHYECKHX 3JIEMEHTOB

ATombl Kak (opMa CyIIEeCTBOBaHHS XMMHUYECKUX 3iieMeHTOB. OCHOBHBIE CBEJEHUS O
CTpOGHHUU aTOMOB. Jloka3aTenbCTBa CJIOXKHOCTH cTpoeHHs aromoB. OmnbiTel  Pesepdopaa.
[InaneTapHast MOJiedb CTPOEHHUS aTOMA.

CoctaB aTOMHBIX siep: MPOTOHBI M HEUTpoHBl. OTHOCUTEIbHAs aTOMHas Macca.
B3auMoCBA3b NOHATUH «IIPOTOHY», KHEUTPOH», KOTHOCUTEIbHAS ATOMHAs Maccay.

W3meHeHue rcia mpoOTOHOB B SIIpE aToMa - 00pa30BaHNE HOBBIX XUMUYECKHUX JIIEMEHTOB.

W3meneHue uuciaa HEHTPOHOB B siipe aroma - oOpa3oBaHue H30TONOB. COBpeMEHHOE
ONpeJIeJICHUE TOHITHS «XMUMHUYECKUU 3jieMEeHT». M30Tombl Kak pa3sHOBUAHOCTH aTOMOB OJHOTO
XUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTPOCHHUE SJEKTPOHHBIX YPOBHEM aTOMOB XHMHUYECKHX 3JIEMEHTOB MaJlbIX
nepuonoB nepuoguyeckon cucrembl Jl. WM. MengeneeBa. Ilonatne o 3aBeplIEeHHOM U
HE3aBEPILIEHHOM 3JICKTPOHHOM CJI0€ (IHEPTeTUUECKOM YPOBHE).

[lepuonnueckas cucrema xumMuueckux 3iaemeHToB J{. . MenaeneeBa u CTpoeHHE aTOMOB:
(bu3HYEeCKuil CMBICIT TOPSIAKOBOTO HOMEPA 3JIEMEHTa, HOMEpPa IPYIIIbI, HOMEpa IepHo/Ia.

W3meHeHne 4yucia 3J€KTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YpPOBHE aTOMa XUMHUYECKOIO
AJIEMEHTa - 00pa30BaHUE MOJOKUTEIbHBIX U OTPUIIATEIBHBIX HOHOB. OHBI, 00pa3oBaHHBIE aTOMAMH
METaVIOB U HeMeTauioB. [IpuyMHBI M3MEHEHUs METaUIMYECKMX U HEMETANIMYECKUX CBOMCTB B
Mepuoiax u rpymnmax.

ObpazoBanue O6uHapHbBIX coefauHeHuil. [lonsTre 006 noHHON cBA3U. CxeMbl 00pa30BaHUA
MOHHOM CBSI3H.

BzaumopeiictBue aTOMOB XMMHMYECKHUX JJIEMEHTOB-HEMETAJUIOB MEXIy coboil -
o0pa3oBaHHE JIBYXaTOMHBIX MOJIEKYJl MPOCTHIX BemiecTB. KoBajieHTHas HEMOJspHas XUMHYECKas
CBS3b.

DNEeKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI.

BzaumopeiicTBue aTOMOB XMMHYECKHUX JJIEMEHTOB-HEMETAJUIOB MEXIy coboit -
oOpazoBaHWe OWHAPHBIX COCAUHEHUUW HEMETAUIOB. JIEKTPOOTpHUIATeNbHOCTh. [loHsTHE O
KOBAJCHTHON MOJsApHOI cBsi3u. [loHSATHE O BaJEHTHOCTH KaK CBOMCTBE aTOMOB OOpPa30BBIBATH
KOBaJIGHTHBIE XUMHUeckue cBs3u. CocTaBieHue Gopmys OMHAPHBIX COSTUHEHUHN 110 BaJICHTHOCTH.

B3aumopeiicTBue aTOMOB XUMHUYECKUX AJIEMEHTOB-METAIIJIOB MEXKIY co00# - oOpa3oBaHue
METaJUIMYECKUX KpUCTAIIIOB. [IOHATHE O METaNIMYECKOM CBSI3U.

JdemoncTpanuu. Mozienn aToMOB XMMHYECKUX 3JeMEeHTOB. [lepuonnueckas cucreMa XMMHUYECKHX
anemeHToB 1. . Meneneena.

PacueTHble 3aga4n.

1. HaxoxkieHre OTHOCUTENIbHONM MOJIEKYJIIPHON MacChl BEIIECTBA MO €ro XUMUUYECKou (opmyie.

2. BeruncneHnue MaccoBOil 10JIM XMMHUYECKOT0 3JIEMEHTA B BEIIeCTBE 10 ero (opmyIe.

JlabopaTopHbIe ONBITHI.

3.MoaenupoBaHue MPUHLIKINA AEHCTBUI CKAaHUPYIOIIETO MUKPOCKOTIA.
4.M3rotoBienue Mojienei OMHApHbBIX COCIMHEHUI.

5. O3HaKOMJIEHUE C KOJUIEKIIUSIMU METAJUIOB

IIpocTsie BemecTBa
[lonoxeHne METalIoB U HEMETAJJIOB B NMEPUOJUYECKON CUCTEME XMMHMUYECKHUX DJIEMEHTOB
. N. MenneneeBa. BaxxkHelmme MpocThie BELIECTBA - METAJUIbL: KEJI€30, ATIOMHHUN, KaJIbIUH,
Maruui, HaTpuii, kanuii. O0ume puzndeckre CBOWCTBA METAIIJIOB.



Baxxneiiime mnpocTelie BemecTBa - HEMETabl, OOpa30BaHHBIE aTOMaMH KHCIOpPOAA,
BOJIOpPOJIa, a30Ta, cephl, Gocdopa, yriepoaa. MonaeKysIbl IPOCTHIX BEIIECTB-HEMETAIIJIOB: BOJAOPO/IA,
KHCIIOPOJ1a, a30Ta, TaJIOTCHOB.

OTHOCHUTENBHAS MOJICKYJIIpHAs Macca.

CrocoOHOCTh aTOMOB XHMHYECKHX D3JIEMEHTOB K O0Opa30oBaHUIO HECKOJBKUX TPOCTHIX
BCIIECTB - aUIOTpONHsA. AJUIOTpomHBIe MoAuduUKanuu Kuciopoga, ¢ochopa U oJoBa.
Merainuveckie W HEMETAUIMYECKHUE CBOMCTBA MPOCTHIX BemiecTB. OTHOCHTENHHOCTH JICICHUS
MIPOCTHIX BEIICCTB HA METAJUIBI 1 HEMETAILIIBI.

UYucno Asorazapo. KonuuectBo BemectBa. Monb. MounsipHas macca. MoisipHbli 00beM
ra3zoo0pa3HbIx BemiecTB. KpaTHble €IMHMIBI KOJIMYECTBA BEIIECTBA — MHJUIMMOJb M KHJIOMOJIb,
MUJUTAMOJIIPHAS ¥ KWJIOMOJISIPHAST MAcChl BEIIECTBA, MIJIIUMOJISIPHBIA M KUJIOMOJISPHBIA 0OBEMBI
ra3z000pa3HbIX BEIIECTB.

Pacyersl C¢ WCMONB30BAaHUEM TOHSATUH «KOJMYECTBO BEIIECTBA», «MOJIIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «IIOCTOSTHHAS ABOTAJIPOY.

Pacuernble 3agaumn.

1. BeruucieHnue MoJIIpHON MacChl BEIIECTB 10 XUMUYECKUM (OopMyIam.

2. Pacyersl ¢ WCMOMB30BAHUEM MOHSATHH «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISPHBINA
00bEM razoBy, «IIOCTOSTHHAsT ABOTaApPO».

Jdemoncrpanuu. [lonyyenue o3oHa. OOpa3ubl 0eJIOr0 M Ceporo 0JioBa, 0€J10ro U KPacHOro
(docdopa Hexkoropbie MeTaIbl 1 HEMETAIUIBI KOJIMYECTBOM BemiecTBa 1 Mosb. Mojenb MOJISIPHOTO
00beMa raz000pa3HbIX BELIECTB.

JlaGopaTopHble ONBITHI.

6. O3HaKOMJICHHE C KOJUICKIIUSIMU HEMETAILIOB.

7. O3HaKOMJIEHHE C KOJUIEKIIUSIMU OKCHJIOB.

CoenrHeHHs XMMHYECKHUX 3JI€MEHTOB

Crenenp okwuciienus. CpaBHEHUE CTENEHU OKHUCICHHS M BaJleHTHOCTH. OmnpenencHue
CTCMEHH OKHCJICHMsI SJIEMEHTOB MO XHMHUYecKoil Qopmyrne coeaunenus. CoctaBieHue Gopmyi
OMHAPHBIX COCTMHEHHA, OOITUI CIIOCcO0 UX HA3BIBAHUSI.

bunapHbie coelMHEHUS METAIJIOB M HEMETAIOB: OKCHbBI, XJOPHUABI, CYIbQHUABI U Ap.
Cocranenue ux Gopmy.

bunapHble coequHEHUS HEMETAJUIOB: OKCHUIbI, JIETy4H€ BOJOPOJHBIE COEIUHEHHUS, HX
coctaB. [IpeacraBurenu OKCHJAOB: BOJA, YIJIEKHCIBIA ra3 W HeramieHas u3BecTh. lIpencraBurenu
JIETYYUX BOJAOPOJIHBIX COEUHEHUMN: XJIOPOBOIOPO M aMMHAK.

OcHoBaHUs, WX COCTaB M Ha3BaHUs. PacTBopuMOCTh OCHOBaHMII B Boje. TaOmuia
pPacTBOPUMOCTH THUIAPOKCHAOB M cojedl B Boje. IIpeacraBurenu mienouen: THIPOKCUIBI HATPUS,
Kamusg U Kanblus. [loHsTHE O KadecTBEHHBIX peakuusx. MHmukatopwl. V3MeHeHHE OKpacKu
WHJUKATOPOB B IIEJIOYHON Cpejie.

Kucnorel, ux cocraB u HaszBanus. Kiaccudukamus kucnor. [lpencraBurenu KUCIOT:
cepHasi, coisiHag M a3oTHas. lloHsaTme o mKame KUCIOTHOCTH —Iukana-pH. M3meHenue okxpacku
WHJUKATOPOB B KUCIIOTHOU CpeEZe.

Conm Kak NpoM3BOJHBIE KUCIOT U OCHOBaHMUl. X coctaB u Ha3zBanus. PactBopuMocTh
coneil B Bojie. [IpeacraBurenu coseil: Xa0pua HaTpus, kKapOooHaT U pocdaT KanbLus.

AMopdHBIE U KPUCTATUIMYECKUE BEIIECTBA.

MeXMONEKYIApHbIE  B3aUMOACHCTBUA. THINBI KPUCTAUIMYECKHX PEHIETOK: HOHHAs,
aTOMHasi, MOJIEKYJIsIpHasi U METaJUIM4ecKkas. 3aBUCHMOCTh CBOWCTB BEIIECTB OT THIIOB
KPUCTAJUTMYECKUX PEIICTOK. BemecTBa MOJEKYISIPHOTO W HEMOJEKYISIPHOTO CTPOCHHs. 3aKOH
MOCTOSIHCTBA COCTaBa JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOSHHUSI.

UucTteie BemecTBa W cMecH. l[IpuMepbl KMIKUX, TBEPABIX M Ta3000pa3HBIX CMECEH.
CBolicTBa YMCTHIX BEIIeCTB U cMeceil. X coctaB. MaccoBast 1 00beMHasi 101 KOMIIOHEHTa CMECH.
Pacuertsl, cBsi3aHHBIC C UCTTOJIH30BAHUEM TTOHSTHUS JTOJIA.

Pacuernsbie 3agaum.



1. Pacuer maccoBoi U 00BEMHOMN J0JIC KOMITOHEHTOB CMECH BEIIIECTB.

2. Bpruncienue MaccoBOM [0JM BEIIECTBA B PAcTBOPE MO H3BECTHOM Macce pPacTBOPEHHOIO
BELIECTBA U MACCE PACTBOPUTEIISL.

3. Brpluucienue Macchl pacTBOPSEMOrOo BELIECTBA U PACTBOPUTENA, HEOOXOAMMBIX IS
IIPUTOTOBJICHUS OIPEICICHHOW MacChl pacTBOpa € M3BECTHOM MAacCOBOM JOJEH PacTBOPEHHOTO
BElIEeCTBA.

Jemoncrpanun. OOpa3ibl OKCHUIOB, KHCIOT, OCHOBaHWW W cojeil. Moaenu KpUCTaUTMYECKUX
pelIeTOK XJIOpHaa Harpus, anMasa, okcuna yriaepoga (IV). KucnorHo-mienounsle MHAMKATOPBI,
M3MEHEHUE OKPACKU B Pa3IMYHbIX CPeaX.. yHUBEPCaIbHbIH UHIUKATOP U U3MEHEHHUE €r0 OKPACKH B
pa3IMYHBIX Cpelax.

JlabopaTopHbIe ONBITHI.

8. O3HaKOMJIEHHE CO CBOMCTBAMM AMMHAKa.

9. KauecTBeHHbBIE peaKIMK HA YTJIEKUCIIbIH ras.

10.0Onpenenenune pH pacTBOPOB KUCIOTHI. IIETOUYH U BOBI.

11.0npenenenue pH pacTBOpPOB JINMOHHOTO U SIOJIOYHOTO COKOB Ha Cpe3e IUIOI0B.

12.03HaKkoMIIeHUE C KOJUIEKIIUSIMU COJIEH.

13.03HakOoMJIEHHE C KOJUIEKUMEH BEIIECTB C pa3HbIM TUIIOM KPHUCTAUNIMYECKOM PEIIEeTKH.
HzroroBnenune Mojenei, KpUCTANIMYECKUX PEIIETOK

JlabopaTopHble ONBITHI.

14. O3nakomiieHHe ¢ 00pa3aMu rOpHOM MOPOIBI.

IIpakTnyeckas padora Ne 1

AHanu3 IOYBbI U BOJBI.

IIpakTHyeckas padora Ne 2

OWIbTpOBaHKE, IEPEKPUCTAIIIN3AINS, IEPETOHKA, BhIMIAPUBAHUE.

XumMu4ecKkue peakunu

[lonsiTHE ABJIEHNI KaK U3MEHEHUH, IPOUCXOIAIINX C BELIECTBAMMU.

SBneHus, cBA3aHHBIE C M3MEHEHUEM KPHUCTAUIMYECKOTO CTPOEHHUS BEUIECTBA IIPU
IIOCTOSIHHOM €ro cocraBe, (usmueckue siBjaeHUs. DU3NYecKWe SBICHUS B XMUMHU: JUCTHIUISLINSA,
KpHUCTaNIN3a11sl, BEINTAPUBAHNE M BO3TOHKA BEILECTB, EHTPUPYIMPOBAHUE.

SIBnenus, cBs3aHHBIE C U3MEHEHHEM COCTaBa BEIECTBA, - XMMUYECKHE peakiuu. [Ipu3Haku
U YCIIOBMSI NMIPOTEKaHUS XMMHUYECKUX peakiuil. [loHsaTHEe 00 5K30- M 3HAOTEPMHUECKUX PEAKLIUAX.
Peaknny ropeHus Kak 4aCTHBIM Clydal 3K30TEPMHUYECKUX PEaKIMM, IPOTEKAINIUMX C BBIICICHUEM
CBETA.

3aKOH COXpaHEHHUS MacChl BEIIECTB. XHWMHUYECKHE YypaBHEHHUS. 3HAUCHHE WHJIEKCOB U
k03 unnentoB. CocTaBieHue ypaBHEHHH XUMUYECKUX peaKIuil.

Pacuersl mo XMMHYECKMM ypaBHEHUsAM. PelieHue 3amad Ha HaxO0XKJICHHE KOJIHMYECTBA
BEIIIECTBA, MAcChl MM 00beMa MPOAYKTa PEaKkIMM MO KOJMYECTBY BEIECTBA, MAcce WM 00BEMY
MCXOJIHOTO BemlecTBa. PacdeTsl ¢ MCIOJIB30BAaHUEM IMOHSTHS «IOJsD», KOTJa HCXOJHOE BELIECTBO
JJaHO B BHUJE PACTBOpPA C 3aJaHHOM MAacCOBOM [0JIEM PAaCTBOPEHHOIO BEILECTBA WM CONEPIKUT
ONPEACIICHHYIO JTOJIK0 TPUMECEH.

Peakuun pasnoxenusa. I[loHsATne 0 CKOpPOCTHM XMMMUYECKHX peakuuil. KaranusaTtopsl.
DepMEHTHI.

Peakiun coenunenus. KaranmuTuueckue M HeKaTtaluTHueckue peakuuu. OOpaTHUMblE U
HeoOpaTUMBbIe peaklnu.

Peakuumn  3amemieHus.  ODJIEKTPOXMMUYECKUH P HaNpsOKEHUH  METAIOB,  €r0
WCITOJIb30BAHNE I MPOTHO3UPOBAHUSA BO3MOKHOCTH NPOTEKAHUS PEaKIM MEXIy METalllaMH U
pacTBOpaMM KHCIJIOT. Peakiuu BBITECHEHUs OJHUX META/IOB M3 PAacTBOPOB MX COJEH IPYrUMU
METaJUIAMH.

Peakiun oOmena. Peakuuu He#Tpanmuzanuu. YCIOBHS NPOTEKaHUS peakuuid oOMeHa B
pacTBopax 0 KOHIA. THUMBl XMMHUYECKMX peakuui (IO MPU3HAKY «UUCIO U COCTaB HCXOIHBIX
BELIECTB U MPOAYKTOB PEAaKIMM») Ha MIPUMEPE CBOMCTB BOABI. Peakius pas3iioKeHHs - 3JIEKTPOJIN3



BOJBI. Peakiuu coequHEeHMs - B3aMMOJIEHCTBUE BOJIbI C OKCUAAMH METANIOB U HeMeTauloB. [lonarue
«TUAPOKCUIBDY.

Peakuuu 3amerieHusi - B3aMMOJAEWCTBHE BOJbl C ILEJIOYHBIMU M IIEJIOYHO3EMEIIbHBIMU
MeTtauiamu. Peakiinu oOMeHa (Ha mpuMepe THAPOJIn3a Cyab(duia aTlOMUHNS U KapOu1a KaJIbIIHs ).
PacueTrHble 3ana4u.

1. Boruncnenue no XMMUYECKUM ypaBHEHUSIM MacChl WIIM KOJMYECTBA BEIIECTBA [0 U3BECTHOM Macce
WIM KOJIMYECTBY BEILECTBA OJJHOTO U3 BCTYNAIOUIUX B PEAKLIUIO BELIECTB WU MPOAYKTOB PEAKLIUH.

2. Beiuucienue Macchbl (KOJIMYeCTBa BEIIECTBA, 00beMa) MPOJYKTa peaklMH, €CI W3BECTHa Macca
MCXOJJHOI'O BELIECTBA, COJIEPIKALIETO OIPENEICHHYIO OO IPUMECEH.

3. Boruncnenue Macchl (KOJMYeCTBa BEIIECTBA, 00beMa) MPOAYKTa peaklMM, €Cll U3BeCTHa Macca
pacTBOpa ¥ MaccoBasi 10J1s1 pACTBOPEHHOT'O BELLIECTBA.

Jdemoncrpanuu. Ilpumeps! pusndeckux siBjaeHUi.

1.ITnaBnenue napaduna.

2. Bosronka iiona mwim O€H30HOI KUCIIOTEL.

3.PacTBOpeHNE OKPALLIEHHBIX COJIEH.

4. Incddy3us qymmcTbIX BEIIECTB C TOPAIICH JTaMIIOUKH HaKaTuBaHUSI.

IIpumeps!l XUMHYECKHUX ABJICHUMN:

a) TOpEHUE MarHus;

0) B3aMOJICIICTBHE COJITHON KUCIIOTBI C MPaMOpPOM HJIA MEJIOM;

B) noiy4yeHue ruapokcuaa meau (1I);

') paCTBOPEHUE MOJIYYEHHOT'O THIPOKCH/IA B KUCIIOTAX;

1) B3aumoieiictBue okcunaa meau (1) ¢ cepHoii KHCTOTON NPy HATPEBAHUY;

€) pa3joXEeHHE IepMaHraHaTa Kajus; *) B3aUMOJCICTBHE pa30aBICHHBIX KHUCIOT C METaJUIaMU.
Pasznoxxenue mepokcuaa BOJOpOJA IMOMOIIBI0 JWOKCHIA MapraHila M Karaja3bl KapTrodemns wid
MOPKOBH.

JlaGopaTopHble ONBITHI.

15.IlpokanuBanue MeIu B IUIAMEHU CIUPTOBKU WM TOPETIKU.

16. 3amemenue meau B pactBope xjopuaa meau (II) xxenezom.

IIpakTnyeckas padora Ne 3

[Tpuembl oOpaieHuss ¢ nabopaTopHbIM oOOpyaoBaHuWeM. HarpeBaHue BemIeCTBAa B OTKPHITOM
IUTAMEHHU.

IIpakTyeckas padora Ne 4

HaGmonenue 3a ropsiieit cBevell . Npu3HaKSU XMMHUECKUX PEaKIUNA U YCIOBHS UX IPOTEKaHUS.

CBoiicTBa pacTBOPOB 3JIEKTPOJIMTOB

PactBopenne kak  Qusumko-xumuuyeckuit  mpouecc. [lonstme o ruaparax U
KpucTtajuioruaparax. PactBopumocTs. KpuBble pacTBOPUMOCTH Kak MOJENb 3aBUCHMOCTH
pPaCTBOPUMOCTH  TBEPIABIX BEIIECTB OT TEMIlEparyphl.. HacbhllleHHbIE, HEHACHIIEHHbIE U
MEePECHIIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJIS PUPOJIBI M CEITBCKOTO XO3sICTRA.

[TonsTe 00 DNEKTPONUTUYECKOW JAUCCOIMALMU. ODIEKTPOIUTHI M  HEIJIEKTPOIHTHI.
MexaHu3M JIUCCOIMALMUA DJIEKTPOJIUTOB C PA3JIMUYHBIM THIIOM XUMHYECKOW CBs3u. CTemneHb
ANEKTPONUTHYECKOM qucconuanui. CUIbHBIE U c1a0ble SJEKTPOHTEL..

OCHOBHBIE TIOJIOKEHUSI TEOPHH JJICKTPOJIUTHYECKON aucconuanuu. VoHHBIE ypaBHEHUS
peakiuii. Y cIoBUs MPOTEKaHHUS PEAKIIUU 0OMEHa MEXy DJIEKTPOIUTAMH JI0 KOHIIA B CBETE MOHHBIX
IIPEACTABICHUM.

Knaccudukanus noHOB U UX CBOICTBA.

Kucnotel, ux wmaccudukanus. Juccommamusi KUCIOT M HUX CBOWCTBA B CBETE€ TEOPUHU
JJIEKTPOJUTUYECKON Juccouranuu. MONEKyJaspHble W HWOHHBIE YPABHEHUS PEaKUUW KHUCIIOT.
BzaumopeiicTBe KHCIOT € MeTaulaMU. OJEKTPOXMMHYECKUM psii HANpsSHKEHW METalljIoB.
BzaumopaeincTBue KHCIOT C METaUIaMU M OKCHUJAMHM METAUIOB. B3auMoaencTBUE KHUCIOT C
OCHOBAHUSIMH - peakIus HeuTpanm3anuu. B3anMmoneicTBHe KHCIOT € coysiMu. Mcmonp3oBaHue
TaOJUIIBI PACTBOPUMOCTH JJIs1 XapPAKTEPUCTHUKN XUMUYECKIX CBOMCTB KUCIOT.



OcHoBanusl, UX Ki1accuukamnus. Jucconuanys OCHOBaHUN U MX CBOWCTBA B CBETE TEOPUHU
3JIEKTPOJUTUYECKON Juccounanuu. B3auMoneincTBMEe OCHOBAHMH C KHUCIOTaMH, KHCJIOTHBIMH
OKCUJIaMH ¥ COJsIMU. Vcronib30BaHMEe TaOJUIIBI PACTBOPUMOCTH JJII XapPAKTEPUCTUKA XUMHUUECKUX
CBOICTB OCHOBaHMH. Pa3okeHne HepaCTBOPUMBIX OCHOBAHHM ITPU HArpEeBaHUM.

Comu, ux kimaccuukamus W Jgucconuanus B cBere T1DJ[. pa3nMuHBIX THUIOB COJCH.
CBolicTBa coJIeil B CBET€ TEOPUHU SJIEKTPOJUTUUECKON nuccoumnanuu. BzaumopeincTBue coniel ¢
METAJJIAaMH, YCJIOBHS MPOTEKAaHHWS HATHUX peakuuid. B3aumoneincTBue coneld ¢ KHUCIOTaMH,
OCHOBaHUSIMU U coJiiMH. Mcrmonap30BaHWe TaOIUIBI PACTBOPUMOCTH ISl  XapaKTEPUCTUKH
XUMHYSCKHX CBOHCTB COJICH.

O0600mmenue cBeeHn 00 OKCHIaX, X KIacCH(UKAIIMN U XUMUYECKHX CBONCTBAX.

['enetnueckue psiibl METANIOB W HeMeTayuioB. ['eHeTudeckass CBS3b MEXAYy KIIacCaMu
HEOPraHUYECKUX BEIIECTB

OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OmpeneneHue CTENEHU OKHUCICHUS JUIA JJIEMEHTOB, OOpa3yroIIMX BEIIECTBAa Pa3HBIX
KkiaccoB. Peaknmu unonHoro ooMena u OBP. OxwucnuTenh M BOCCTAHOBUTEIb, OKHCIIEHHE U
BOCCTaHOBJICHHE.

Peaknmm wOHHOTO OOMEHA W OKHCIIMTEIHHO-BOCCTAHOBUTEIbHBIC peakiuu. CocraBiieHHe
YPaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUl METOAOM AJIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEHIECTB - METALIOB M HEMETAJIOB, KUCIOT W COJIEH B CBETE
MPEICTABICHUH 00 OKUCITMTEIIBHO-BOCCTAHOBUTEIBHBIX MTPOIIECCAX.

JdemoncTpauuu. lVcneiTanne BemeCTB M HUX PACTBOPOB HA 3JIEKTPOMPOBOJHOCTH. 3aBUCUMOCTH
3JIEKTPONPOBOJHOCTH YKCYCHOM KHCIOTHI OT KOHIEHTpauuu. B3auMopeiicTBue IMHKAa C CEpoM,
COJISIHOM KucioTol, XxaopuaoM meau (II). 'openue maruus.

JlaGopaTopHbie ONBITHI.

17. BzaumoeiicTBiE pacTBOPOB XJIOPH/Ia HATPHUS U HUTpATa cepedpa).

18. Tlony4yenue u cBOIICTBa HEPACTBOPUMOIO OCHOBaHUS, HanipuMep ruapokcuaa meau (1I).
19. B3anmopaelcTBHE KUCIOT ¢ OCHOBAHHUSIMM,

20. B3aumoaencTBrue KUCIOT ¢ OKCUIAMU METAIJIOB

21. B3auMmoeiicTBHE KUCIIOT ¢ METaJJIaMM.

22. B3zaumMoaencTBre KUCIOT C COJISIMU.

23. B3anmoelcTBHE IIea0Yei ¢ KUCIIOTaMU.

24. B3anmoencTBre 1IeJIoUel ¢ OKCHIaMHA HEMETAJIOB.

25. B3anmogeiicTBHE IIEJIOUYEH C COJISIMH.

26. IlonyyeHue U cBOMCTBA HEPACTBOPUMBIX OCHOBaHUI.

27. B3anMoeliCTBHE OCHOBHBIX OKCHIOB C KUCIIOTAMU.

28. B3aumoelicTBHE OCHOBHBIX OKCHUIOB C BOJOH.

29. B3anMoaeliCcTBHE KUCIOTHBIX OKCUJIOB C IICI0YbIO.

30. B3aumoaeicTBrEe KMCIOTHBIX OKCHAOB C BOJIOH.

31. B3aumogelicTBre colieli ¢ KUCIIOTaMHU.

32. B3aumopelicTBHE COJICH ¢ IIeI0YaMHu.

33. B3aumoaelcTBHE COJICH C COJISIMHU.

34. BzaumoznelicTBUE pacTBOPOB COJIEN C METAJNIAMHU.

IIpakTuyeckas padora NeS "Honnsle peakuun”

IIpakTyeckas padora Ne6 "PenieHue skcriepuMEHTANBHBIX 3a1a4

Conep:xkanue kypca xumus 9 kiaace

BBenenue. O01mas xapakTepucTUKa XUMHYECKHUX JIEMEHTOB U XUMHYECKHUX PeaKIuii.
Iepuoauueckuii 3akoH U Ileprnoanyeckas cucrema xXuMudeckux djaemenToB JI. M. MenaeneeBa

XapaKTCpI/ICTI/IKa QJICMCHTA 110 €10 IIOJIOXKXCHHIO B Hepﬂonnqecxoﬁ CHUCTEME XUMHNUYCCKHX



sanemenToB Jl. . MenneneeBa. CBoiicTBa OKCHAOB, KUCJIOT, OCHOBAaHUI M COJIE B CBETE€ TEOPUU
3JIEKTPOJINTUYECKON JIUCCOUMAlMA M OKUCIEHUSA-BOCCTaHOBIEHUA. [loHATHE O mNepexoaHbIX
aneMeHTax. AmdorepHocTh. ['eHeTHUECKUN psAl EPEXOAHOr0 deMeHTa. llepuoanueckuii 3aKoH U
[lepuonnueckass cucrtemMa xumuueckux 3neMeHToB [[. M. MenneneeBa. Xumuueckass opraHu3arus
JKUBOM WM HEXUBOM NpUPOAbl. XUMUYECKHM COCTAB spa, MAHTUU U 3€MHOH KOpPbI. XHMHYECKHUE
3JIEMEHTHl B KJIETKAaX JKHUBBIX OpPraHU3MOB. Makpo- u MukpossnieMeHThl. O000iieHne cBeIeHHU o
XUMHUYECKHX peakmusix. Kinaccuukaius XUMHUECKUX PEaKui M0 Pa3jINdHbIM MPU3HAKAM: «IHCIIO
U COCTaB pEarupyrolmx M o00pa3yroIIMXCs BELIECTB», «TEIUIOBOM 3(PQeKT», «HampaBiIcHHUEY,
«M3MEHEHHE CTENeHeW OKHCICHHs 3JIeMEHTOB, OOpa3yIOUIMX pearupyrollfe BeliecTBay», «daszay,
«HCHOJIb30BaHUE KaTayn3aTopay. IIoHsATHE O CKOPOCTH XUMUYECKON peakinuu. PaKkTopsl, BIUSIIOLIIIE
Ha CKOPOCTh XUMHUYECKHX peakiuii. KaranuzaTopsl u katanu3. IHTrHOUTOPEI. AHTHOKCHIAHTEHI.

JdemoncTpanmu.

Paznuuneie gopmer Tabmumer . M. MenaeneeBa. Mopaenu aTOMOB 3JIeMEHTOB 1—3-TO
nepuoAoB. Mojenb CTpoeHHs 3eMHOro Iapa (TMomepeyHblii paspe3). 3aBUCHMOCTb CKOPOCTH
XUMUYECKOM peaklMv OT MPHUPOJbl Pearupyrollnx BeIIeCTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakuy OT KOHIEHTPALMH PEArupyroInX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakuuu
OT TUIOIIAH COMPUKOCHOBEHHS PEAarupyrOIUX BEIIECTB (KKHUISIIUN CI01»). 3aBUCUMOCTh CKOPOCTH
XUMUYECKOM pEeaKkLMH OT TEMIEPATypbl PEarupyrolIUX BEIIECTB. |'OMOT€HHBIH U T€T€POTrE€HHBIN
Karanu3bl. DepMeHTaTUBHBIN KaTanu3. IHrubuposaHue.

JlaGopaTropHbie ONBITHI.

1. IlomyueHue ruapokcuia LHMHKA W MCCIEAOBAaHUE €ro CBOMCTB. 2.MonenupoBaHue
noctpoenus lleproguueckoit cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. 3. 3amenienue
XKele30M Menu B pactBope cynbdara mean (I1). 4. 3aBHCHMOCTH CKOPOCTH XUMUYECKOW PEaKIHH OT
HPUPOJbI pEArupyIOLIUX BEUIECTB HA IPUMEPE B3aUMOACHCTBUSA KUCIOT C METAJLIIAMH.

5. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN PEeaKkIMi OT KOHLIEHTPAIMK PEearupyroluX BEIIEeCTB Ha
pUMepe B3aUMOJEHCTBUS LIMHKA C COJITHOM KMCIIOTOM pa3IMuHON KOHUEHTPALIMH.

6. 3aBUCHMOCTb CKOPOCTHM XHUMHYECKOM peakuuMu OT IUJIOAAU COINPUKOCHOBEHUS
pearupyromux BewlecTB. 7. MoOJenupoBaHHE «KHUISLIETO Caos». 8. 3aBUCUMOCTh CKOPOCTHU
XUMUYECKOM peakluu OT TEMIIepaTyphl PEarupyroliMxX BEHIECTB Ha IMPUMEPE B3aMMOJICHCTBUS
okcupa Mmeau (II) ¢ pacTtBopom cepHOU KHCIOTHI pa3nuyHOW TemmepaTypsl. 9. Pasmoxkenue
MepoKCHUa BOAOPO/Ia ¢ TOMOIIbI0 okcuaa Mapranmna (IV) u katanaszel. 10. O0Hapyx)eHue KaTanas3sl B
HEKOTOPBIX TMHINEBbIX MpoaykTax. 11. MHruOupoBaHue B3aMMOACHCTBHUS KHUCIOT C MeETaUIaMU
YPOTPOIIHOM.

MeTtajibl

ITonoxenne meramnos B [lepuogndeckoil cucreme xumuyeckux snemenTos 1. . Menneneesa.
Mertannuueckass KpUCTaJUIMUECKas pelieTka M MeTajulMueckas XuMudeckass cBs3b. OOmiue
¢usnueckue cpoiictBa MeTayutoB. CIUIaBbl, MX CBOMCTBa M 3HaueHHE. XUMHUYECKHE CBOWCTBA
METaJUIOB KaK BOCCTAHOBHUTEJIEH, a TAKXKE B CBETE€ MX IIOJIOKEHUS B JJIEKTPOXMMHYECKOM pAIY
HanpspkeHud meramnoB. Kopposus meramnoB u crnocoObl 60psObl ¢ Heil. Mertamnsl B Hpupoe.
O61re crnocoObl UX MOTYUYESHHUS.

OOmiast xapakTepuCTHKa LIETOYHBIX MeTauloB. Metamuibl B mpupoje. OOuie cnocoObl uX
nonyueHusi. Crpoenue aromoB. llledouHble MeTauibl — TPOCThIE BellecTBa. BakHelmme
COCMHEHUS ILIEJIOYHBIX METANIOB — OKCHJbI, THIPOKCHABI M COJH (XJIOPUABI, KapOOHATHI,
cynb(haThl, HUTPATHI), UX CBOMCTBA U MPUMEHEHHE B HApOJHOM Xo3siicTBe. Kanuiinbpie ynoopenus.

OO1m1ast xapaKTepUCTHKA 3JI€MEHTOB TMIaBHON noArpynms! 11 rpynmsr.

Crpoenne aromoB. lllenodHO3eMeNbHBIE METAUIBI — NPOCTHIE BemlecTBa. BaxHeimme
COEMHEHUS IMIEJT0YHO3EMENbHBIX METANIOB — OKCH/IbI, THPOKCH/IBI M COJIU (XJIOPHIbI, KapOOHATHI,
HUTPATHI, cyabdatel, hocdaThl), X CBOMCTBA U MPUMEHEHNE B HAPOJAHOM XO3SIHCTBE.

AnroMUHUI.

Crpoenue atoma, (u3MyYeCKHe M XMUMHUYECKHE CBOMCTBa mpocToro BemiecTBa. CoelMHEHUS
QIIOMUHUS — OKCHJI U THJAPOKCHJ, MX aM(OTEpHBI Xapakrep. BaxkHeiilne conu amroMHHHUA.



[IpuMeHeHre amOMUHUSA U €70 COCIUHECHUM.

Keneso.

Crpoenue atoma, (pu3MUeckne U XMMHUYECKHE CBOWCTBA MPOCTOTO BemiecTBa. |'eHeTHyeckue
PAIbI Fe'? uFe™.

Baxneiimue conu xenesza. 3Hau€HUE JKelle3a U €ro COeIMHEHUM Ul IMpUpOJbl U HAPOJHOTO
XO03SICTBA.

JdemMoHcTpanuu.

OOpazupl METOYHBIX U IIETOYHO3EMENbHBIX MeTaioB. OOpa3ibl cruiaBoB. BzaumopelictBue
HaTpus, JMUTUS M KaJlblLUs C BOAOW. B3amMonelcTBue HaTpusi U MarHus C KHCIOPOAOM.
B3aumopeiicTBue metamuioB ¢ HeMetauiamu. [lomydenne ruapokcuaos xenesa (I11) u (I11).

JlaGopaTopHbIe ONBITHI.

12. BzaumopeicTBre pacCTBOPOB KUCIIOT U COJIEH ¢ METAJIJIAMH.

13. O3HakoMJIeHUE C pyaMu Kelie3a.

14. OxpanivBaHue MJIaMEeHHU COJISIMU HIEJIOYHBIX METAJIJIOB.

15. BzaumopeiicTBrE KaJlbLIMsl C BOJIOM.

16.I1lonyyenre ruipoKcHia Kajablus U UCCIEIOBAHUE €TI0 CBOMCTB.

17.ITonyyenue TuApOKCHUIA ATFOMUHUS U UCCIIEOBAaHUE €TI0 CBOMCTB.

18. B3aumoaencTBue xKejie3a ¢ COISIHON KUCIOTOM.

19. Ilonyuyenue ruapoxcuaos xenesa (I1I) u (III) u uzyuenue ux cBomcTs.

Hemeranibl

OOmias xapakTepucTUKa HEMETAJJIOB: mosnoxeHue B Ilepuoamueckoil cucreMe XMMHUYECKHX
anemenToB J[. M. MenneneeBa,0CO0EHHOCTH CTPOEHHUS aTOMOB, 3JIEKTPOOTpULIATEIbHOCTH (D0)
KakMepa «HeMeTamuyHocTuy, psaa D0. Kpucramnudeckoe CTpOeHHE HEMETaIOB — MPOCTHIX
BeulecTB. Ayutorponus. Puznyeckue cBoiicTBa HeMeTauioB. OTHOCUTENBHOCTD MOHITHH «METaJLI» U
«HEeMeTa».

Bonopoa.Ilonoxenne Bomopoaa B Ilepuoandeckoin cucreme Xxumuyeckux siaeMeHtoB J[. H.
MengeneeBa. CtpoeHue aroma U Mojiekyibl. Dusnveckre U XMMHUUYECKHE CBOWCTBA BOJOPOJIA, €ro
[OJIy4YEHUE U IPUMEHEHHE.

Boga. Ctpoenue Mmonekynsl. Bogopomnas xumudeckasi cBsizb. dDHU3UUECKHE CBOMCTBA BOJBI.
AHomanuu cBOMCTB Boabl. ['uapoduiibHble ¥ ruAPOoPOOHBIE BEIIECTBA. XMMHUUYECKHE CBONCTBA BOJIBI.
Kpyrosopot Boxsl B mpupoje. Bonoouncrka. Aspauus Bojbl. beiToBble GuiIbTpsl. MuHepanbHble
BO/bI. JlucTrimmpoBaHHas BoJia, €€ MOJIy4eHHUE U IPUMEHEHUE.

OO11ast XxapaKTepUCTHKA raJIOreHOB.

Crpoenue atoMoB. [IpocThle BelecTBa 1 OCHOBHBIE COEJUHEHUS TaJIOT€HOB, UX CBOMCTBA.

Kpartkue cBenenus o xiope, 6pome, prope u iozae. [lpumeHeHne ranoreHoB U UX COeTUHEHUN B
HAapOJIHOM XO35I1CTBE.

Cepa. Ctpoenue aToma, aJlJIOTPONHMsI, CBOMCTBA M MPUMEHEHHE poMOMYeckoil cepbl. OKCHIbI
cepel (IV) m (VI), ux momydyenue, cBoiictBa W mnpumeHeHue. CepHas KHCIOTa U €€ COJIM, UX
IpUMEHEeHHE B HApOJHOM X03sicTBe. [[por3BOICTBO CEpHON KUCIOTHI.

A3zor. CrpoeHue atroMa M MOJIEKYJbl, CBOMCTBA MIPOCTOrO BellecTBa. AMMMAK, CTPOEHHE,
CBOWCTBa, MoyiyuyeHue U npuMeHeHue. Coau aMMOHHMS, UX CBOMCTBA M mpuMeHeHue. OKcuapl a3ora
(D) u (IV).

A30THasg KHUCIIOTa, €€ CBOWCTBA W IpuMeHeHue. Hurtpartel u HUTpHUTHI, mpoliemMa HX
COJIep’KaHus B CEIbCKOXO03UCTBEHHOU MPOIYKIINH. A30THBIE y100pEHHUSI.

®ocdop. CrpoeHue aToma, ALIOTPONHs, CBOWCTBa Oemoro W KpacHoro d¢ocgopa, ux
npumenenne. OcHoBHBIE coenuHenus: okcua docdopa (V) u oprodocdopnas kucmota, dhocdarsr.
®dochopubie y1oOpeHuUs.

VYrnepoa. CrtpoeHue aToma, ayuIOTpOIHs, CBOMCTBa Moaudukanuid, npumeHeHue. OKCHUIIBI
yraepoaa (II) u (IV), ux cpoiictBa u npuMmenenue. KapooHartsl: KalbLUT, COJa, MOTAI, UX 3HAYCHHUE
B TIPUPOJIC U J)KU3HU YEIOBEKA.



Kpemuuii. CrpoeHne aroma, KpUCTAJUIMUECKUN KPEMHUM, €r0 CBOMCTBA U npuMeHeHue. Okcug
kpemuusi (IV), ero mpupomnbie pazHOBUIHOCTH. CHIIMKAaThl. 3HAYEHUE COCAMHEHUN KPEMHHS B
JKUBOU U HEXUBOH nipupoae. [IoHATHE 0 CHIIMKAaTHOM IPOMBIIUIEHHOCTH.

JdemoHcTpauuu.

OOpa3ipl TaJOreHOB — MPOCTHIX BEIIECTB. B3anMOAEHCTBHE TajllOr€HOB C HAaTpPHEM, C
anmoMuHueM. BeiTecHeHue XJ1opoM Opoma WM Hoja U3 pacTBOPOB UX coieil. B3anmonelictBue cepsl
C METaJUIaMHU, BOAOPOJOM U KUCIOPOAOM. B3auMonelcTBue KOHIEHTPUPOBAHHON a30THOM KHUCIJIOTBI
¢ Mezapto. [lorjomenue yriem pacTBOPEHHBIX BELIECTB WM Ta3oB. BoccraHoBieHue Mean u3 ee
okcuna yraem. OOpasipl MPUPOJHBIX COCIMHEHUH Xyopa, cepbl, (ocdopa, yriepoaa, KpPEeMHHUS.
OO0pa3upl BaKHEHIIMX [UIsI HAPOAHOTO XO3SAHCTBA CyNb(aToB, HUTPATOB, KapOOHATOB, (hocdaToB.
OO0pa3upl CTeKIa, KEpaMHUKHU, LIEMEHTA.

JlabGopaTropHble ONBITHI.

20. [Tonyyenue u pacrno3HaBaHUE BOJOPO/IA.

21. UccnepoBanue NOBEPXHOCTHOIO HATSIKEHUS BOJBI.

22 .PacTBOpeHuE NIEpMaHraHara Kajaus Wid MEJAHOI0 Kylopoca B BOJIE.

23. N'maparanus o6e3BoxkeHHoro cynbdata meau (1I).

24. 3roToBI€HUE TUIICOBOTO OTIIEYATKA.

25. O3HaKOMIIEHHE C KOJUIEKI[MEeH ObITOBBIX (PUIBTPOB.

26. O3HaKOMJIEHHE C COCTaBOM MUHEPAJIIbHON BOJIBI.

27. KayecTBeHHas peaxiusi Ha rajoreHH 1-UOHBI.

28. [lonyyenue u pacrno3HaBaHUE KHCIOPO/Ia.

29. 'opeHue cepbl Ha BO3JIyXe U B KUCIOPOJE.

30.CpoiicTBa pa30aBIeHHONW CEPHOM KUCIOTHI.

31. 3yyeHue CBOMCTB aMMHAKa.

32. Pacno3naBanue coyieif aMMOHHS.

33. CpoiicTBa pa30aBICHHOM a30THOW KHCIIOTHI.

34. BzauMoieicTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEBIO.

35. T'openue docdopa Ha BO3AyXE U B KUCIOPOJE.

36. Pacno3naBanue Qocdaros.

37. 'opeHue yrisi B KUCIOPOE.

38. [lony4yeHue yroibHON KUCIOTHI U U3yUE€HHE €€ CBOMCTB.

39. Ilepexos kapOOHATOB B THAPOKAPOOHATHI.

40. PaznoxeHue rupokapOboHaTa HaTpHsl.

41. IlomyueHne KpeMHEBON KHUCJIOTHI U U3YUYEHUE €€ CBOMCTB.

IIpakTnyeckas 4yacTb

1. Pemenue skcriepuMEHTANBHBIX 3a7a4 1o TeMe «lloarpymnma ramoreHosy.

2. Pemienne skcnepuMeHTANIBHBIX 3a7a4 1o TeMe«lloarpyrmna kuciopoaay.

3. Pemenue skcriepuMeHTanbHbIX 3aaa4 1o teme «lloarpynna azoray.

4. Pemenne sKcnepuMEHTAIBHBIX 3a1a4 1o TeMe «Iloarpymnma yraepoaay.

5. Ilonyuenue, coOMpaHue U pacrio3HaBaHUE ra30B.

O0o0menne 3HaHUH 10 XMMHH 32 KYPC OCHOBHOM IIKOJIBI.

[lepnonnueckuit 3akoH u Ilepmonmueckas cucrema Xxumudeckux daemeHtoB [l U.
MenpaeneeBa. @U3NUECKUI CMBICI MOPSAKOBOIO HOMEpPA IEMEHTA, HOMEPOB INE€PUOJA U TPYIIIHL.
3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB 3JI€MEHTOB M UX COCJIMHEHUN B MEpUOJax U IPYIIax B CBETE
IIPEJICTAaBIEHUNA O CTPOEHUU aTOMOB 3JIEMEHTOB.

3HaueHue MEepUOAMYECKOro 3aKOHa. Buabl XMMHYECKHX CBSI3€H W THUIBI KPUCTAJUIMYECKUX
pemeTok. B3aumMocBs3b cTpoeHHs U CBOMCTB BemiecTB. Kitaccudukanus XMMHUYECKUX peakIui Mo
pPa3IUYHBIM TMpU3HAKaM (YUCIO M COCTaB PEarupyrolux M 00pa3yoIIUXCs BEIIEeCTB; HaIUYUe
rpaHuIbl pazzena (as; TeroBoi 3¢ dext; nu3MeHeHne cTeneHel OKMCIEHUsI aTOMOB; HCIIOJIb30BaHKE
KaTajan3aTopa; HampaBjieHue npoTtekanus). CKOpocTh XMMHUECKUX peakluid 1 (PakTopsbl, BIMSIOIINE
Ha Hee. OOpaTUMOCTh XUMUUYECKHX PEAKLUI U CLIOCOOBI CMEIIEHHSI XUMUYECKOT'O PABHOBECHSI.



[IpocTeie M cioxkHBIE BemiecTBa. MeTaluibl U HEMETAUIbl. ['@HeTHYecKHe psapl MeTasia,
HEMeTaula U TmepexogHoro metamia. OKCHUIIBI U TUAPOKCUABI (OCHOBAaHMSI, KUCIOTHI, aM(pOTEepHbIE
TUAPOKCUIBI), comu. UX cocraB, kinaccudukaius U oOIIHe XHMHUECKUE CBOKWCTBA B CBETE TCOPHH
3JIEKTPOJIUTUYECKON UCCOIUALIH.

I1l. TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEIMETA
Xumus 8 Kiacce

Ne ypoka. Tema ypoxa. Koua-Bo
4acoB
Beenenue. S
1 WN.T.b. Broanslit uncTpykTax 1o T.b. [Ipenmer xumuu. BemecTna. 1
2 [IpeBpaiienus Bemects. Posib xumuu B xu3HU yenoseka Mcropus 1
XUMHUH.
3 3HaKU XUMUYECKUX JIEMEHTOB M MEPUOJINYECcKasi CUCTEMA. 1
4 Xummueckas popmyna. OTHOCHUTENbHAS AaTOMHASI M MOJICKYIISIpHAS 1
Macca.
5 Brruncnenus no xummuueckoit popmyne 1
ATOMBI XUMHYECKHX JIEMEHTOB. 11
6 OcCHOBHBIE CBEIMHEHUS O CTPOEHUHU aTOMOB . [IpOTOHBI U HEUTPOHBI. 1
7 M3meHeHnst NpOTOHOB M HEUTPOHOB B siipe. M30Tonsl. 1
8 OnexTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB. 1
9 OnexkTpoHbl. CTpOEHUE IEKTPOHHBIX 000JI0YEK aTOMOB. 1
10 [Tepuoanueckas Tabava XUMUYECKUX DJIEMEHTOB. 1
11 W3meneHue yncna 31eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE 1
atoma. MloHHas cBA3b.
12 B3anmoneiictBre aToMOB HeMeTaIULIOB. KoBanieHTHAs HE NOJIsIpHAs 1
CBS3b.
13 DNeKTPOOTpUIIaTENbHOCTh. KoBaneHTHasI monsipHasi CBS3b. 1
14 B3anmopeiicTBre aToMOB METAIIIOB MeTaJsinyecKasl CBSI3b. 1
15 O060011eHNEe ¥ TOBTOPEHUE BHUJOB XMMUYECKHX CBSI3€H. 1
16 KonTponbhas padorca Nel ATOMBI XUMHYECKUX 3JIEMEHTOB 1
IIpocThie BemecTna. 6
17 [Ipoctelie BemecTBa MeTasuibl. @U3MUECKHE CBOMCTBA. 1
18 [IpocTeie BelecTBa HeMeTaIbl. AJUIOTPONHUSL. 1
19 KonuuecTBo BemecTBa. MossipHasi Macca BEIIECTBA. 1
20 ModsipHblii 00BEM I'a30B. 1
21 YPpoK — ynpakHEHHE . 1
22 O6o006uienne u cuctemMaru3sanys 3HaHui. KontponbsHas pad. Ne 2 o 1
teme «Moib»
CoennHeHHs1 XUMHYECKHX 3JICMEHTOB. 13
23 CreneHb OKUCIICHHS. bUHApHBIE COeAMHEHNS METAJUIOB U HeMeTaioB. | 1
24 Baxneitmme kiaccbl OMHApHBIX coenqnHeHnid. OKcuapl. [ uapuapl. 1
25 OcHOBaHus. . 1
26 Kucnoter. 1
27 Comu. 1
28 Cocrasiienne GopMyJT COJIeH. 1
29 AMoOpdHBIE KPUCTAUTUYECKHUE BEIIECTBA TUIHI KP. PEIIETOK. 1




30 UucThle BelecTBa 1 CMECH. 1
31 [TpakTuyeckas padora Ne 1 1
32 MaccoBast 1 00bEMHAS 10JI1 KOMIIOHEHTOB B CMECH. 1
33 Pacuérel, cBA3aHHBIE C IIOHSITHEM JOJISL. 1
34 WTBH IlpakTuyeckas padora Ne 2 1
35 KontponbsHast paboTa 1o TeMe «pacTBOPbD) 1

XuMHYECKHE peaKIuu 11
36 dusnueckue sIBICHUS. 1
37 [TpakTuaeckas paborta Ne 3 1
38 XUMHUYECKUE PEaKIIH. 1
39 XUMHUYECKHE ypaBHEHUS. 3aKOH COXPAHEHHSI MAcChl BEIIECTB. 1
40 Peakiuu paznoxxenus. 1
41 Peakinu coennaenus. 1
42 Peaknuu 3amernenus. 1
43 Peaxkuuu oOmeHa. 1
44 Pemenue 3a1a4 no ypaBHEHUSIM. 1
45 O00011IeHIE U CUCTEMATHU3aIis 3HAHUHN. 1
46 KonTponbnas padoTa 1o teme. 1

CBolicTBa paCTBOPOB JIEKTPOJIHMTOB. 22
47 PactBopenue kak (PU3MKO-XMMUYECKUI TTPOIIECC.. 1
48 DJIEKTPOJIUTUYECKAS] TUCCOIUAITHS. 1
49 OcHoBHbI¢ nojoxkeHus TO/I. 1
50 Wonnsle ypaBHEHUS. 1
o1 Kucnots! B ceere TO/I. VX knaccudukanus. 1
52 CaoiicTBa KUCIIOT B cBeTe TO/] 1
53 OcHoBanus B cBete TO/I. 1
54 CaolicTBa ocHOBaHUi B cBeTe TO]] 1
55 Comm. 1
56 CaoiictBa Comneii B cBeTe TOJ], 1
57 Oxcuabl 1
58 CaoiicTBa OKcuI0B B cBeTe TD/] 1
59 I'enetnyeckas CBSI3b MEXKAY KJaccaMH COeIMHEHUH. [ eHeTnueckue 1

PSAIBI METAIIIIOB.

60 I'eneTnyeckue psipl HEMETAJIIOB. 1
61 YPOK — IPaKTUKYM IO PaclO3HABAHMIO BEIIECTB. 1
62 OKHUCINTENEHO—BOCCTAHOBUTEIILHBIC PEAKIINH. 1
63 Ynpaxnenus B cocrasinennn OBP. 1
64 [ToBTOpEHUE TEMBI. 1
65 K/p Ne5 «Kiacchl HeOpraHMUeCKUX BEIIECTBY. 1
66 [ToBTOpEHUE TEMBI. 1
67 IloBTOpEHME TEMBI. 1
68 IToBTOpEHME TEMBI. 1
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Xumusa 9 kiaace
Ne Tema ypoka Koa-Bo




4acoB

Beenenue. O01as XapaKTepuCTUKA XUMHYECKUX 3J1eMEHTOB U
xummn4yeckux peakumid. [lepuogunueckuii 3axon u [lepuoguveckas
cucTeMa XuMudeckux djeMenToB J[.M.MenaeseeBa

1 [lepuonnyeckuii 3aK0H U cCTEMa XUMHUYECKUX JIEMEHTOB
J.N.MenneneeBa. XapakTEpUCTUKA XUMUYECKOTO 3JIEMEHTA I10 €TI0
I0JIOKEHMIO B IEPUOJIMYECKOH CUCTEME.
2 I'eneTnueckue psabl METALIOB U HEMETAJUIOB. YYacTHE MPOCTHIX
BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUSAX.
3 XHUMHUYECKHE CBOMCTBA OKCUIOB, KUCIOT, OCHOBaHUM. Peakiimu
HMOHHOT'0 OOMEHa.
4 [Tepexoanble 3meMeHTbl. AM(pOTEPHBIE OKCUABI U THIPOKCUIBI.
5 KonTtponbHas paboTa 10 NOBTOPEHHIO
MeTaJjlibl 15
6 [Toso)xeHne MeTaIOB B epruoaudeckoi cucteme. CTpoeHHE UX aTOMOB, 1
KPUCTAUNINYECKUX pereTok. Pu3nueckue cBoicTBa.
7 Du3nyecKkue CBOWCTBA METAJJIOB 1
8 CriiaBbl MX CBOMCTBA M 3HAUCHHE 1
9 .O0111e XUMHUYECKHE CBOMCTBA METAIUIOB. DJIEKTPOXUMUYECKUN PsiJ| 1
HaIpsHKEHUN
11 [TomyueHue MeTamioB 1
12 Koppo3us metanios. 1
13 O0111as1 XapaKTepUCTHKA 3JIEMEHTOB IJIaBHOM noArpymisl | 1
rpynnbl(11eI0YHbIe METAIIIbI)
14 CoeanHEeHNS MIEIOYHBIX METAJLIOB 1
15 OO01ast xapakTepuCTUKa 3JIEMEHTOB IIaBHOM noArpymnisl |1 1
rpynibl(I1eJ09H0-3eMeNIbHbIE METAILIBL.
16 CoeMHEHNs N1eJI0YHO-3EMENIbHBIX METAJJIOB U MarHus 1
17 AJOMHUHUI: ero (pu3ndyeckue 1 XMMUYECKHe CBOMCTBA 1
18 CoenmHeHNs ATFOMUHUSI. 1
19 Kenezo. Pusnueckue U XMMUYECKHE CBOWCTBA 1
20 Coenuuenus xenesa +2 u +3 1
21 KonTponbHast paboTa no teme «MeTauibD . 1
IIpakTukKym 3
22 [MpakTudeckas padora Ne 1 «OcymiecTBIeHHE HEMOYKH XUMHYECKUX 1
IIPEBpaIlleHU METaJIIOBY.
23 [TpakTideckass padota Ne2 «llomyueHue v CBOWCTBA COSAMHECHHIMA 1
METaJUIOB.
24 [TpakTnueckast padota Ne3 «PerieHue skcriepMMEeHTAIbHBIX 3aj1ad Ha 1
pacro3HaBaHMe U MOJIy4Y€HHE BEIIECTBY.
Hemetanibl 26
25 OO611ast XapaKTepUCTHKA HEMETAJIIOB 1
26 OO0111Me XUMUYECKHE CBOIICTBA HEMETAIIIOB. 1
HewmeTanisl B pupoze 1 CIocOObI X MOTYYEeHUS
27 Bonopox 1
28 Boma 1
29 ["ajoreHsl: 00m1ast XapaKTEPUCTHKA 1
30-31  |CoeMHEHUS TAJIOTEHOB, IMOTYICHHE U 3HAUCHHE 2
32 Kucnopon 1
33 Cepa, ee pu3nyeKue U XMMHYECKHEe CBOMCTBA 1




34 CoemHeHus Cephl 1
35 CepHas KuCIOTa Kak 3JIEKTPOJUT U ee coiu. CepHas KMCI0Ta Kak 1
okucnurenb. [lonyuenue v npumMeHeHne CEepHON KUCIOTHI
36 A30T U ero cBOICTBa 1
38 IAMMHAK 4 ero coeauaerus. Comt aMMOHUS 1
39 Okcuapl a30Ta 1
40 A30THAsI KHCJIOTA KaK AJIEKTPOJIUT, €€ MPUMECHECHHE 1
41 A30THAst KHCJIOTA KaK OKUCIIUTEINb, €€ MOTyICHUE 1
42 Dochop. Coequnrennst hpocdopa. [lousarue o pochopHbIX ynoOpeHHIX 1
43 Ctpoenue dhochopa 1
44 Yriepon 1
45 Okcuapl yriaepoaa 1
46 YTronpHas KUCIIOTA U €€ COJH. 1
DKecTkocTh BOJbI M cIOCOOBI €€ yCTpaHEHUS
47 KpemHwmii 1 ero coeTuHeHUs 1
48 CunukatHasi IpPOMBIIUIEHHOCTh 1
49-50  [KontposbHas pabota o Teme «HemeTamb» 2
IIpakTukym. CBoiiCTBa HEMETAJUIOB W X COeTHHEHHIA. 3
51 [TpaxTrueckas padora No4 1
Permenne sKcriepuMeHTATBHBIX 33124 1o TeMe «[loarpymnmna rajoreHoBy
52 [TpaxTrueckas padota Ne5 1
Permenne sKcriepuMeHTATBHBIX 3a71a4d 1o Teme «[loarpymnma Kuciopoaa
53 [TpaxTrueckas padora Ne6 1
[Tony4yenue, cobupaHue M pacro3HaBaHUE T'a30B
000061eHNe 3HAHMI 10 XUMHH 32 KYPC OCHOBHO IIKOJIBI. 18
54-55  [1I3 u IICXD JI.1. Menneneena. 3uaucuue 113 2
56-58  [Xummueckas cBsi3b M KpUCTal. pemETKH. B3anMocBs3b cTpoeHHe U 3
CBOICTB BEIIECTB.
59-60 |Knaccuukanus XuMud. peakiuii o pa3IMyHbIM MPU3HAKAM. 2
61-62 [Knaccudukaius u cBOWCTBAa HE OPraHUYECKUX BEIIECTB 2
63-64  [CeHermyeckue psbpl METAJIA, HEMETAJIIA M IIEPEXOTHOTO MeTalia 2
65 KonTponbHas paboTa, UTOroBasi, 3a Kypc OCHOBHOW LIKOJIbI 1
66-68  [IpenuHr TectupoBanue no BapuanTam [ MA npouuibix jer u 3
JIEMOBEPCUI
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