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IlosicHuTe IbHAA 3aIMHCKA

Pabouas mnporpamma ydeOHOTO mpenmera «XHMHS» COCTaBI€HA B COOTBETCTBHH C
TpeboBanusMH ~ DenepaabHOr0  roCylapCTBEHHOTO — CTaHIapTa OCHOBHOTO  OOIIero
obpa3oBanus (nmpuka3 MunucrepcTBa obpasoBanusi 1 Hayku P ot 17.12.2010 . Ne 1897 B
pen. ot 31.12.2015r) Ha OCHOBE aBTOPCKOM MPOrpaMMbl OCHOBHOTO 00I11ero 00pa3oBaHusl 10
xumun  8-9 wiaccel moxa penakmuein O.C. Tabpuensaa, OCHOBHOW 00pazoBaTeIbHON
IIpOrpaMMbl ~ OCHOBHOTO oOmiero oOpazoBanuss MOVY « VYhommHCKas OCHOBHas
o0mieo0pa3oBarenbHas KOy, y4eOHOTO TIIaHa ITKOJIBI.

YMK: Ilpeamernas nunus yueonukoB nox pen. O. C. 'abpuensna. 8-9xmacc.
INa6puensa O.C. Xumus 8 knace. M.: Jlpoda, 2017t
INa6puensu O.C. Xumus 8 kinacc. M.: Ipoda, 2017r.

Ilnanupyemsie pe3yJbTaThl OCBOCHUS Y4eGHOTO NpeaMeTa 8 Kiace

[To 3aBepiIeHUIO Kypca XMMHH Ha 3Tarie OCHOBHOTO OOIIEro 00pa30BaHus BbIITYCKHUKU
OCHOBHO IIIKOJIBI I0JKHBI OBJIa/IETh CIEAYIOIUMU Pe3yIbTaTaMuU:

1. Jluunocmmuwie pe3ynomamul:

1. oco3nanue cBOE€M ITHUUECKON MPUHAIICKHOCTH, 3HAHHE UCTOPUN XMMUHU U BKJIa/1a
POCCUICKON XMMUYECKON HAyKH B MUPOBYIO XUMHIO;

2. ¢opmuposarue OTBETCTBEHHOTO OTHOIICHHSI K MIO3HAHUIO XMMHH; TOTOBHOCTH U
CIOCOOHOCTH OOYUYAOIIHMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE
M3YYEHHBIX (DaKTOB, 3aKOHOB U TEOPUI XUMHH; OCO3HAHHOTO BIOOPA U IOCTPOEHUE
WHIIMBHUIYAIBHOW 00pa30BaTEIbHOM TPACKTOPHH;

3. ¢@opmuposanue eTOCTHON €CTECTBEHHO-HAYYHOU KApTUHBI MUPA, HEOTHEMIIEMOM
4acTbIO KOTOPOH SIBJISIETCS] XUMUYecKasi KapTHHA MUPa;

4. o61a0eHue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOLIUM YPOBHIO Pa3BUTHSI HAYKH U
0OLIECTBEHHON MPAKTUKH, B TOM YUCJIE U XUMHUECKUM;

5. oceoenue COIMAIBHBIX HOPM, MPABUJI IOBEJCHHUS, poJiel U (OPM COLMATBHOM KU3HU
B COIIMYME, MPUPOJIE U YACTHOM JKU3HH Ha OCHOBE IKOJIOTUYECKOM KYIbTYpPHI U
0e30MmacHOro O0paleHus C BeIIeCTBAMU U MaTepHaIaMu;

6. gopmuposarue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIEHUH CO CBEPCTHUKAMU U
B3POCIJIBIMH B MpoIiecce 00pa3oBaTeIbHOM, 00IIECTBEHHO MOJIE3HOU, Y4eOHO-
HCCIIeIOBATENIbCKOM, TBOPUYECKOM U APYTUX BUIIOB JIEATEIBHOCTH, CBSI3aHHBIX C
XUMHEH.

1. Memanpeomemmnuie pe3ynomamol:

1. ompeodenenue neneit cOOCTBEHHOTO OOYUYECHHs, IOCTAHOBKA M (POPMYITMPOBAHUE TS
ceOs HOBBIX 3a71a4;

2. niaHupogawnue TyTel NOCTUKEHUS KEIaeMOTO pe3ylibTaTa O0ydeHUs] XUMUHU KaK
TEOPETUYECKOT0, TaK U IKCIIEPUMEHTAILHOTO XapaKTepa;

3. coomnecenue CBOUX AEUCTBUH C TNIAHUPYEMBIMU
pe3ynbTaTaMu, ocyujecmaieHue KOHTPOJIS CBOEH JIESATEIBHOCTH B MpoIiecce
JOCTHKEHHS pe3ylibTaTa, onpedelierue Crioco00B NEHCTBUI MPU BHIMOTHEHUN
nabopaTOPHBIX U MPAKTHUECKUX paOOT B COOTBETCTBUU C MPABUIIAMU TEXHUKU
0€30IMacHOCTH;



onpeoenienue UICTOYHUKOB XUMUYECKOH HH(OPMALUH, TIOJIydCHNE U aHATIH3 €€,
co3zianue HH(POPMAIIMOHHOTO MPOYKTa U €ro Mpe3eHTALs;

UCNoIb306aHUe OCHOBHBIX MHTEJUIEKTYAJIbHBIX OIICpalluil: aHAJIN3a U CUHTE34,
CpaBHEHHS U CHCTEMaTH3alu1, 0000ICHUS U KOHKPETU3ALUH, 8bla61eHie TIPUIMHHO-
CIIEACTBEHHBIX CBS3€U U nOCMpOeHue JJOTUIECKOTO PACCYKACHUA U YMO3AKIIIOUEHUS
(MHILYKTUBHOTO, IEAYKTUBHOI'O U 110 aHAJIOTHUH) Ha MaTepHualle €CTECTBEHHO-
HAy4HOTO COJCPKAHUS;

YMeHue CO3Jal0T, IPUMEHSTh U IPE0Opa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEIH U
CXEMBI JUIsl pelieHus y4eOHBIX U M03HABATEIbHBIX 33a4;

Gopmuposanue 1 pazgumue SKOIOTMUECKOTO MBIIIICHUS, yMEHUE IIPUMEHSATh €T0 B
MO3HABATEIbHON, KOMMYHHKATHBHOM, COIIMATBHON MPAKTHKE U MPO(PECCHOHATBHOM
OpHEHTAINH;

2eHepupoganue U U ONpeeIeHUe CPEACTB, HEOOXOUMBIX IS UX pealn3alluu.

lIpeomemnvie pezyromamei:

BbInycKHUK HAy4YUTCS:

XapaKTEPU30BaTh OCHOBHBIE METOIbI TIO3HAHUS: HAOJIOICHHE, U3MEPEHHUE,
IKCIIEPUMEHT;

OTIMCBIBATh CBOMCTBA TBEP/IBIX, JKUJIKHUX, Ta3000pa3HBIX BEIIECTB, BBIIACISS UX
CYIIIECTBEHHBIC MPU3HAKH;

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX TTOHSATHH «aTOM», «MOJIEKYJIay,
«XUMHYECKHH DJIEMEHT», «IPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY,
«BAJICHTHOCTDHY, «XUMUYECKASI PEAKIIHS», UCTIOJIB3Ys 3HAKOBYIO CUCTEMY XHUMUH;
PacKpbIBaTh CMBICIT 3aKOHOB COXpPaHEHHUSI MAacChl BEIECTB, TOCTOSIHCTBA COCTABA,
ATOMHO-MOJIEKYJIIPHON TEOPHH;

paznmuyaTh XUMUYECKUE U (PU3UYECKHUE SIBIICHNUS,

Ha3bIBATh XUMHUYECKHE DIIEMEHTHI;

OTIPENIETISATh COCTaB BEIIECTB IO UX (hopmyram;

OTIPENIETISATh BAJIGHTHOCTh aTOMa JIEMEHTA B COSMHCHUSX;

OTIPENICTIATh TUIT XUMHUYECKUX PEAKIIHA;

Ha3bIBaTh MPHU3HAKH M YCIOBHS MPOTEKAHHUS XUMHUCCKUX PEAKIIHA;

BBISIBJISITh TIPU3HAKH, CBHJICTEIBCTBYIONIUE O MPOTEKAHUA XUMUYECKON PEAKIIUH MPU
BBIITOJTHEHUH XUMHYECKOI'O OIMBITA;

COCTaBJIATH (GOPMYJIbl OMHAPHBIX COCAMHEHUI M COCTABIIATh YPABHEHUS XUMUYCCKUX
peaKIuii;

co0ro1aTh MpaBmiia 0€301acHO# pabOThI IPH MPOBEICHUH OTIBITOB;
M0JIb30BaThCs Ja00PATOPHBIM 00OPYIOBAHUEM U MOCYAOM;

BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIL[ECTB;
BBIYHCIISATH MAaCCOBYIO OO0 XUMHUUYECKOTO 3JIEMEHTA 10 (GopMysie COSAMHECHHUS,
BBIYHCIISATH KOJIMYECTBO, 00BEM HITH MacCy BEIIECTBa MO KOJIUYECTBY, 00beMy, Macce
pEeareHToB WK MPOAYKTOB PEAKIIHH;

XapakTepu30BaTh GU3NYECKUE M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB:
KHCIJIOpPOJia U BOAOPO/A;

pacmo3HaBaTh OMBITHBIM IMyTEM ra3000pa3HbIe BEUIECTBA: KUCIOPOI, BOJOPO/I;
pacKpbIBaTh CMbICI 3aKOHAa ABOTapo;

PacKpbIBaTh CMBICI IOHATUHN «TETMI0OBOM 3PQPEKT peakiun», «MOJISIPHBIA 00BEM»;
XapakTepu30BaTh GU3NYECKUE I XUMUUECKHUE CBOMCTBA BOIBI,

PacKpbIBaTh CMBICI HOHSTHUS «PAaCTBOPY;

BBIYUCIISTH MACCOBYIO JIOJIF0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;



e IIPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM 10JI€M paCTBOPEHHOIO
BEILIECTBA;

. Ha3bIBATb COCIMHCHU A N3YYCHHBIX KJIACCOB HCOPraHMYCCKHX BCIUICCTB,

e  XapaKTepU30BaTh (PU3MUECKHE U XUMUYCCKUE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAHUI, COJIEH;

e  ONpEeNeNsATh NPUHAIIECKHOCTh BEUIECTB K ONPEICICHHOMY KJIACCY COCIMHEHMUI;

e COCTaBJIATH POPMYITBI HEOPTAHHUUECKUX COCAMHCHUN N3YUEHHBIX KIacCOB;

° IMPOBOAUTD OIIBITHI, HIOATBCPIKAAOINEC XUMHUUYCCKUC CBOMCTBaA HU3YUYCHHBIX KJIaCCOB
HCOPraHNM4YCCKUX BCIICCTB,

. Ppacrno3HaBaTh ONBITHBIM IIYTEM PACTBOPLI KUCIIOT U HICJIO‘-IGﬁ 110 U3MCHCHHUIO
OKpacKU UHJIUKATOPA;

. XapaKTCpUu30BaThb B3aMMOCBA3b MCKAY KilaCCaMU HCOPraHNMYCCKUX COGHHHCHHﬁ;

° OOBICHSATH 3aKOHOMCPHOCTU U3MCHCHU A CTPOCHUS aTOMOB, CBOICTB DJIEMEHTOB B
npeaciax MajlbIX MEPHUOAOB U I'IaBHBIX MMOATPYIIIL;

° COCTaBJIATH CXEMBbI CTPOCHHA ATOMOB IEPBLIX 20 31€MEHTOB HepI/IOHI/I‘-IeCKOI\/'I
cucremsl JI. 1. Menaeneena;

e ONpENEeNsATh CTENEeHb OKUCIECHUS aTOMa JJIEMEHTA B COSAMHEHUH;

[ Ha3bIBAaTh q)aKTOpBI, BJIMATOIIUE HA CKOPOCTH XUMHAYECKOU peaKkuuu;

L] KJ'IaCCI/I(bI/II_[I/IpOBaTI) XUMHYCCKUEC pCAKIWU 110 PA3JIMYHBIM IIPpHU3HAKaM,

e  XapaKTepU30BaTh B3aUMOCBS3h MEXIY COCTABOM, CTPOCHHUEM U CBOMCTBAMU

HEMETAJUIOB;

e  XapaKTEepHU30BaTh B3aUMOCBS3b MEXY COCTABOM, CTPOEHUEM U CBOMCTBAMHU
METaJIOB;

e OILICHUBATH BIIMSIHUE XUMHUYECKOTO 3arpA3HEHUS OKPYXKAIOILIEH Cpebl Ha OPraHu3M
YEIIOBEKA;

e TPaMOTHO OOpaIIaTHCs C BEMIECTBAMH B ITOBCETHEBHOM KU3HU,

BbInycKHHMK MOJYYHT BO3MOKHOCTh HAYYHTHCS:

e 8bLOGU2AMDb U NPOBEPAMb IKCNEPUMEHMAILHO 2UNOME3bl O XUMUYECKUX CEOUCMEAX
geujecme Ha OCHOBE UX COCMABA U CMPOEHUsL, UX CHOCODHOCIU 6CMYNAMb 6
XuMuyecKkue peakyuu, 0 xapakmepe u npoOyKmax pasiutdHblX XUMUYECKUX PeaKyull;

e Xapakmepuzoeams seujecmed no CoCmagy, CMpOeHUIO U C80UCMEaM,
VCMAHABIUBAIOM NPUHUHHO-CLEOCIBEHHBLE CES3U MENCOY OAHHBIMU
XApaKmepucmukamu 8euecmed,

e COCMABAMb MOJICKYIAPHbIE U NOHbLE UOHHBLE YPAGHEHUS NO COKPAWEHHBIM UOHHBIM
VPAGHEHUAM,

o npocro3upoeantsb cnocobrocmo gewecmea npoAeiAintb OKUcCiumesbrible uiu
80CCMAHOBUMETIbHbBLE CEOUCMEA C yuemom cmeneneil OKUCaeHus 2J1eEMEHRMOE,
GXOOﬂM/;MX 6 e2o0 cocmae,

o cocmaesiizimsp ypaeHeHUA peakum], coomeemcmeyrouux nocneoosamebHOCmu
npespau;eHmZ HeopecaHudYeCKux eewecnte pa3jiuinsvlx Kiaccos,

o 8éblosuzams u npoeepamb SKCnepumennaibHo cunomesvl 0 pesyibmanmax
8030elicmeus pasiudrnsblx ¢ClKWlOp08 HA U3MEHeHUe CKopocmu XUMUYECKOU peakuyuu,

° ucnojib3oeamaos npuo6peméHHble 3HAHUA 08 DKON02UYECKU cpamontHoco noeeoenus 6
OKpyHcaroueli cpeoe;

° ucnojib3oeamaos npuo6peméHHble KJlro4esble Komnemenyuu npu 6blnoiHeHuu
npoeKkmos u y'{€6HO'MCC]Z6006am€]ZbCKMX 3a0ay no U3y4eruro CGOﬁCI’I’lG‘, cnocoboe
NOJIYYeHUsl U pacnoO3HABAHUA seuiecme,

*  00BbeKMUBHO OUEHUBAMD UHDOPMAYUIO O BEUeCMBAX U XUMUYECKUX NPOYECCax,

e Kpumuuecku OMHOCUMbCA K NCeBOOHAYYHOU UHpOpMayul, HedoOPOCO8eCMHOU
pexaame 8 cpedCmeax Maccosoll UHGopmayuu,



0CO3Haeambd 3HaveHue meopemuiecKux BHAHULL NO XUMUU OJisl npaxmuqecmﬁ
dessmenvbHoCmu yenoeeKka,

€031aBaThb MoOenu U cxembl OJisl peueHuUs: Y4eOHbIX U NOZHABAMENbHBIX 3a0aU, NOHUMAMb
HeoOxX00UMOCmy COON00eHUsL NPeONUCAHUL, NPedlazaembvlx 8 UHCMPYKYUAX NO
UCNOIL308AHUIO IEKAPCME, CPEOCME ObIMOBOU XUMUU U Op.

Ilnanupyembie pe3ybTaThbl 0CBOEHHS y4eOHOr0 MpeaMera 9 kiace

ITo 3aBepiIeHNIO Kypca XMMHU Ha 3TaHE OCHOBHOTO O0IIET0 00pa30BaHMUs BBIITYCKHUKH
OCHOBHO IIIKOJIBI I0JKHBI OBJIa/IETh CIEAYIOLUMU PE3YyIbTaTaMuU:

1.
1.

=

Jluunocmmnule pezyromamol:

0CO3HaHUe CBOCH STHUUECKOW MPUHAIICKHOCTH, 3HAHUE HCTOPHH XMMHUHU M BKIIA1a
POCCUNCKON XMMHUYECKON HAyKH B MUPOBYIO XHUMMIO;

¢opmuposeanue OTBETCTBEHHOTO OTHOIICHHUS K TIO3HAHUIO XUMHH; TOTOBHOCTH U
CrIOCOOHOCTH OOYUAOIIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE
M3yYeHHBIX (JaKTOB, 3aKOHOB M TEOPHUN XUMHUH; OCO3HAHHOTO BBIOOpA U TIOCTPOCHUE
WHIUBUAYaIbHON 00pa30BaTeIbHON TPAaeKTOPUH;

¢popmuposeanue 1eNOCTHON €CTECTBEHHO-HAYYIHOM KAPTHHBI MUPA, HEOTHEMIIEMO
JacThIO KOTOPOU SABJISETCS XUMUYECKas KapTHHA MUPA;

0871a0€eHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIIMM YPOBHIO Pa3BUTHS HAYKH H
0OIIECTBEHHOW TIPAKTHKH, B TOM YHCJIC U XUMHYCCKUM;

0c60eHuUe COTMATIBHBIX HOPM, TTPAaBUJI MTOBEICHHUS, posiel M POPM COIMATbHON )KU3HA
B COIIMyME, TIPUPO/IC ¥ YACTHOM )KU3HH HA OCHOBE IKOJIOTHUECKOU KYIbTYPHI U
0e30macHOTO OOpaIleHus ¢ BENECTBAMH U MaTepUAIaAMHU;

¢opmuposanue KOMMYHUKaTUBHON KOMIIETEHTHOCTH B OOIIEHUH CO CBEPCTHUKAMHU U
B3pOCIBLIMH B TIpOIIecce 00pa3oBaTeIbHON, 0OIECTBEHHO TOJIE3HOH, Y4eOHO-
HCCIIEIOBATENIbCKOM, TBOPUECKOM U APYTUX BUJIOB JIEATEIBHOCTH, CBSI3aHHBIX C
XUMHEH.

Memanpeomemmnuwie pe3yibmamoi:

onpedenenue 1eneil COOCTBEHHOT0 00yueHus1, TOCTaHOBKA U ()OPMYIUPOBAHUE AJIS
ce0s HOBBIX 3aJ1a4;

naanupoeanue MyTeil NOCTHKEHUS KEJIaeMOoro pe3ysibTaTa 00y4yeHHUs] XUMUHU KaK
TEOPETUYECKOI0, TaK U IKCIIEPUMEHTAILHOTO XapaKTepa;

coomHecenue CBOUX JISUCTBUH C INITAHUPYEMbIMU

pe3ynbTaTaMu, ocyujecmaieHue KOHTPOJIS CBOEH JIESTEILHOCTHU B MpoIiecce
JOCTHKEHHS pe3ylibTaTa, onpedelieHue crioco00B NEHCTBUI MPU BBIMOTHEHUN
1ab0paTOPHBIX U MPAKTHUECKUX PaOOT B COOTBETCTBHUH C MPABHJIAMU TEXHUKU
0€30I1aCHOCTH;

onpeodesieHue ICTOYHUKOB XMMUYECKOU HH(POpMAINH, TOJTyYeHUE U aHaTu3 €€,
co3ganue HH(HOPMALMOHHOTO MPOJAYKTA U €r0 MPe3eHTAIINS;

UCNnO1b308aHUe OCHOBHBIX UHTEIJIEKTYAJIbHBIX ONEpalliii: aHAJIn3a U CUHTE3a,
CpPaBHEHHMSI U CUCTeMAaTH3aIiK, 0000IIEHUS 1 KOHKPETU3allH, 8bls18/1eH1e TPUINHHO-
CJIEICTBEHHBIX CBA3EH U nOCMpoeHue TOTUIECKOTO PACCYKACHUSI U YMO3aKIIOUEHUs
(MHAYKTUBHOTO, IEAYKTUBHOTO U TIO aHAJIOTHH) Ha MaTepHalie ECTECTBEHHO-
Hay4HOTO COJIEPKAHMS;

YMeHue CO3al0T, TPUMEHSTh U TPeoOpPa30BLIBaTh 3HAKU U CUMBOJIBI, MOJIEIH U
CXEMBI JIJIS pellieHus y9eOHBIX U MO3HABATENbHBIX 3a/1a4;



=

¢opmuposanue M pazgumue 3K0IOTMYECKOTO MBIIIICHHUS, YMEHUE IPUMEHSATH €r0 B
M03HABATEIbHOM, KOMMYHHKATUBHOM, COIIMANBHOM MPAKTUKE U MPO(PECCHOHATBHOM
OpHMEHTALINY;

2eHepupoeanue UJIei U ONpeNIelIeHue CPEICTB, HEOOXOAUMBIX JUIS UX PEATU3aLIH.
IIpeomemnvie pezyiomamuol:

BbInycKHMK HAy4YUTCS:

XapaKTepu30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOICHUE, N3MEPEHUE,
IKCIIEPUMCHT;

OTIMCHIBATh CBOMCTBA TBEPBIX, )KHUJIKHUX, Ta3000pa3HBIX BEIICCTB, BBIICIASI UX
CYIIECTBCHHBIC TTPU3HAKHY;

PacKpBIBaTh CMBICII OCHOBHBIX XUMUYCCKUX MTOHSITHH «aTOM», «MOJICKYIIay,
«XUMHYECKHH JIEMEHT», KIIPOCTOE BEUIECTBOY, «CI0KHOE BEIIECTBOY,
«BaJICHTHOCTBY, «XMMHUYECKAs PEaKIIHs», HCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;
PacKphIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAcChl BEIECTB, TOCTOSIHCTBA COCTABA,
ATOMHO-MOJIEKYJIIPHON TEOPHH;

pa3nuyaTh XUMHYECKUE U (U3NICCKHUC SIBIICHHUS,

Ha3bIBATh XUMHUYECKUE DJICMEHTHI;

OTIPENIENATH COCTAaB BEUIECTB 10 UX (hopMymnam;

OTIPENIENATh BAJIGHTHOCTh aTOMa DJIEMEHTA B COSIMHCHHUSX;

OTIPEICIIATH THUIT XUMHUYECCKHX PEaKIIHiA,

Ha3bIBATh IPU3HAKHU M YCIOBUS MTPOTEKAHUS XUMHUYCSCKUX PEAKITU;

BBISIBIIATE TIPU3HAKH, CBHJICTSIICTBYIOIIHNE O MIPOTCKAHUH XUMHYECKOW PEAKITHH ITPU
BBITIOJTHEHUH XUMHUYIECKOTO OTIBITA;

COCTaBJIATH (GOPMYITBI OMHAPHBIX COCTUHECHHUI;

COCTaBIISATh YPaBHEHUS] XUMUYECKUX PEaKIUi;

coOo1aTh npaBuiia 6€30macHO# paboThI TPH MPOBEJCHUH OTIBITOB;
MOJIb30BATHCS JTAOOPATOPHBIM 000PYTOBAHUEM H MTOCYIOH;

BBIYHCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB;
BBIYHCIISATH MAaCCOBYIO JOJII0 XUMUYECKOTO 3JIEMEHTa M0 POpMysie COeAMHEHNUS;
BBIYHCIISATH KOJIMYECTBO, 00BEM HITM MacCy BEILIECTBA M0 KOJUYECTBY, 00bEeMy, Macce
peareHToB WK IPOAYKTOB PEAKIIHH;

XapaKkTepu30BaTh GU3NYECKUE U XUMUUECKHUE CBOMCTBA MPOCTHIX BEIIECTB:
KHCIIOpO/ia ¥ BOJIOPOA;

M0JIy4aTh, COOMPATh KUCIOPOJ U BOJIOPOS;

pacrno3HaBaTh OMBITHBIM IyTEM ra3000pa3Hble BEUIECTBA: KUCIOPOI, BOAOPO/I;
pacKpbIBaTh CMBICIT 3aKOHA ABOTapO;

PacKpbIBaTh CMBICI IOHATUHN «TEMI0BOM 3PPEKT peakiun», «MOJISIPHBIA 00BEM»;
XapakTepu30BaTh GU3NYECKUE U XUMUYECKHUE CBOIICTBA BO/IBI,

PacKpbIBaTh CMBICI TIOHATHUS «PACTBOPY;

BBIYHCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;
MIPUTOTOBIISATH PACTBOPHI C OMPEICIEHHON MacCOBOIl [10Jiel paCTBOPEHHOTO
BEIIECTBA;

Ha3bIBATh COCIMHEHHS U3YYEHHBIX KIIACCOB HEOPTaHUYECKUX BEIECTB;
XapakTepu30BaTh GU3NYECKUE I XUMUUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIEeCTB: OKCUIOB, KUCIOT, OCHOBaHHI, COJIeH;

OTIPEIeNATh MPUHAICKHOCTD BEIIECTB K ONPEICICHHOMY KIIACCy COEIMHEHU;
COCTaBIATh (POPMYIIBI HEOPTAaHUYECKUX COSTUHEHUIN N3y4eHHBIX KIIaCCOB;
MIPOBOJIUTH OMBITHI, MOATBEPHKAAIONINE XUMUYECKIE CBOMCTBA N3yYEHHBIX KIIACCOB
HEOPraHMYECKUX BEIECTB;



pacno3HaBaTh OMBITHBIM YTEM PAaCTBOPHI KMCIIOT U IIEJI0YEH 110 U3MEHEHHUIO
OKpacK{ MHJIUKATOPA;

XapaKTEePU30BaTh B3AaUMOCBSI3b MEX Y KJIAaCCaMU HEOPTaHUYECKUX COCTUHEHUI;
packpsiBatTh cmbica [lepuoanueckoro 3akona J[. . MenneneeBa;

OOBSACHATH GUBUUYECKUIN CMBICT ATOMHOTO (TIOPSIKOBOTO) HOMEpPa XUMUYIECKOTO
3JIEMEHTA, HOMEPOB I'PYIIIbI U IIEpUoJa B nepuoanyeckoit cucreme . M.
Menneneena;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOSHUS aTOMOB, CBOHCTB 3JIEMEHTOB B
npezesax MajiblX MEPUOJIOB U TJIABHBIX MOATPYIIIT;

XapaKTEePU30BaTh XUMUYECKUE FJIEMEHTHI (OT BOJIOPO/Ia IO KAJIBIIUS) HA OCHOBE UX
MOJIOKEHMsI B iepuotnaeckoit cucreme 1. 1. MenneneeBa u 0COOEHHOCTEH CTPOSHUS
WX aTOMOB;

COCTaBJISITh CXEMBI CTPOCHHS aTOMOB TEPBbIX 20) 3JIEMEHTOB IEPHOIUNIECKON
cucremsl JI. 1. Menaeneena;

PacKpbIBaTh CMBICI MOHITHI: «XUMHUYECKasl CBSI3bY, «AEKTPOOTPUIIATEITLHOCTHY,
XapaKTEpPU30BaTh 3aBUCUMOCTD (DU3UUECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUTMYECKOMN PEIIETKY;

OTIPENIETISATh BUJI XUMUYECKOMN CBS3M B HEOPTaHUYECKUX COCTUHEHUSX;

n300pakaTh CXEMBI CTPOCHHSI MOJIEKYJT BEIIECTB, 0OPa30BaHHBIX PA3HBIMU BHIAMH
XUMHYECKHUX CBSI3EH;

PaCKpBIBATh CMBICT MIOHITHH «UOHY, «KKATHOH», KAHUOHY, «AJICKTPOJIUTHI»,
CHEDTIEKTPOIHUTHIY, «AIEKTPOJIUTUUECKAS] TUCCOLUAITN», KOKHCITUTEIbY, «CTEIEeHb
OKHUCTICHUS», «BOCCTAHOBUTEIbY, KOKUCIEHUE)», KBOCCTAHOBJICHHUEY;

OTIPENIETISATh CTENEHb OKUCIIEHUS aTOMa JJIEMEHTA B COSAMHEHUH;

PacKpbIBaTh CMBICT TEOPUU HIEKTPOIUTHUECKOMN TNCCOLNALINY;

COCTaBJISITh YPABHEHUSI DJIEKTPOJIUTUYECKOU TUCCOLMAIIMN KUCIIOT, IIEJI0YeH, COJeH;
OOBSACHATH CYIIHOCTh IIpOIECcca SIEKTPOIUTUYECKOM TUCCOLMAIUU U peaKLuit
HOHHOTO OOMEHa;

COCTaBIISATh MOJIHBIE U COKpAIIEHHbIE HOHHBIE YPaBHEHUS Peakinii 0OMeHa;
OTIPEIeNIATh BO3MOKHOCTh MMPOTEKAHUSI peakluii HOHHOTO 0OMEHa;

MIPUBOJUTH PEAKLUH, TIOATBEPKIAIOLINE KaU€CTBEHHBIM COCTaB Pa3IMYHbIX BEUIECTB;
OIIPENENATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTaBJISITh YPAaBHEHUSI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINN;

Ha3bIBaTh ()aKTOPBI, BIUAIONINE HA CKOPOCTh XUMUYECKOUN peakinu;
KJIaCCU(UIIMPOBATH XUMUYECKUE PEAKIIUU 110 PA3TMUYHBIM IPU3HAKAM;
XapaKTepHU30BaATh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMHU
HEMETAJUIOB;

MIPOBOJUTH OMBITHI 10 TOTYYSHHUIO, COOMPAHUIO U U3yUYECHUIO XUMUYECKUX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIVIEKUCIOTO ra3a, aMMHUaKa;

pacrno3HaBaTh OMBITHBIM IyTEM ra3000pa3HbIe BEIECTBA: YIVIEKHUCIBIN ra3 1 aMMHUAaK;
XapaKTepHU30BaTh B3aUMOCBSI3b MEXKIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMHU
METaJUIOB;

Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO UX PopMysie: METaH, dTaH, THIIEH, METaHOI,
3TaHOJI, INIUILIEPUH, YKCYCHAsI KUCIO0TA, AMUHOYKCYCHAsl KMCIIOTa, CTEapUHOBAS
KHCJIOTa, OJIEMHOBAs KUCJIOTA, TJII0OKO034;

OLIEHUBATH BIUSIHUE XUMUUYECKOTO 3arps3HEHUSI OKPYXKAIOILIEH Cpe/ibl HA OpTraHnu3M
YEJI0BEKa;

IPaMOTHO 00OpaIiaTeCcs ¢ BEMIECTBAMU B MTOBCEIHEBHOM JKU3HH;

ONpeeNsATh BOBMOKHOCTh IPOTEKAHUS PEAKIIUN HEKOTOPBIX MpeICTaBUTENEH
OpPraHMYECKUX BEUIECTB C KUCIOPOJIOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBaHUSIMU,
rajioreHaMu.



BLIHyCKHHK MOJIYYMT BO3MOKHOCTD HAYYUTLCH:

8b108U2AMD U NPOBEPSIMb IKCNEPUMEHMATLHO 2UNOME3bl 0 XUMUUECKUX CEOUCTNBAX
8ewecms Ha OCHO8e UX COCMABA U CMPOeHUsl, UX CHOCOOHOCMU 6CTNYNAMb 8
Xumuueckue peakyuu, o xapakmepe u npoOyKmax pasiudHblx XUMU4ecKux peakyutl;
Xapaxmepuzo8ams ewiecmaa no coCmagy, CmpoeHuio 1 C80UCMaedMm,
VCMAHABIUBAIOM NPUYUHHO-CIEOCMBEHHbIE C853U MENHCOY OAHHBIMU
Xapakxmepucmukamu 8eujecmasd,

COCMAsIsiMb MOJEKYASAPHbLE U NOJHbLE UOHHbLE YPAGHEHUSL NO COKPAWEHHBIM UOHHbIM
VPABHEHUAM,

NPOSHO3UPOBAMb CNOCOOHOCMb 8euecmea NPOsLISMb OKUCIUMENbHbLE UTU
80CCMAHOBUMENbHBIE CBOUCMEBA C YUEMOM CHeneHell OKUCIeHUsL JIeMEHMO8,
BXO0AWUX 8 €20 COCMAS,

COCMassims YPAGHeHUsl PEaKyutl, COOMEencmayouwux nociedo8ameibHOCmu
npespaujenuil HeOP2AHUYECKUX 8eleCms PA3IUYHbIX KIACCO8;

8b108U2AMD U NPOBEPSIMb IKCNEPUMEHMATLHO 2UNOME3bL 0 Pe3VIbIMaAmax
8030€licMBUsL PA3IUYHBIX (PAKMOPO8 HA UBMEHEHUe CKOPOCTU XUMUYECKOU PeaKyuu,
UCNOIBL3068aMb NPUOOPEMEHHBIE 3HANHUS 0151 IKOJIO2UYECKU 2PAMOMHO20 NOBEOCHUS 8
OKpydHCcaroweli cpeoe;

UCNOIL308aMb NPUOOPEeMEHHbBIE KNI0Uesble KOMNEMeHYUlU NPU 8bINOTHEHUU NPOEKMO8
U y4eOHO-UCCIe008amMeNbCKUX 3a0aU NO U3YUEHUIO C8OLCME, CROC0008 NONYYeHUs. U
PACNO3HABAHUS 8eUJeCNE;

00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O 6eUeCBaX U XUMUUECKUX NPOYECCax,
KPUMu4ecku OMmHOCUMbCs K NCe80OHAYUHOU UHDOpMayuu, HedoOpOCco8eCmHOl
peKame 8 cpeodcmaax Maccosoll UHGoOpmMayuu;

0CO3HABAMb 3HAYEHUE MEOPEeMUYECKUX 3HAHUL NO XuMuu OJisl NPAKMU4ecKoul
0esmelbHOCMIL YeN06eKd;

€030aom mooenu u cxemul OJisl peuleHus y4eOHblX U NO3HABAMENbHBIX 3a0ay,
NOHUMAMb HEOOX0OUMOCMb COONIO0EHUs NPEONUCAHUU, NPeONacaeMblX 8
UHCMPYKYUSIX NO UCNOIb308AHUIO IEKAPCME, CPEOCME DbIMOBOU XUMUU U OP.

®opmupoBanue GyHKIHOHAIBLHOM rPaMOTHOCTH Y AeTell 8-9 ki1accoB

10 npeaMeTy XUMMA

Hesenonaranue. [Tporpamma Kypca cocTaBieHa Ha OCHOBE TPeOOBaHMI K COBPEMEHHBIM CTaHAapTaM
o0pa3oBaHus I 9 KI1accoB 00IIe00pa3oBaTeNbHEIX Ko, OHa OPUEHTHPOBaHA Ha PAa3BHTHE
(YHKIMOHATBEHON TPaMOTHOCTH YUAIIUXCsl, IPUMEHEHUE TEOPESTUICCKUX U MPAKTUICCKUX 3HAHUH U
YMEHUI1 B OBITY.



3a BpeMs 06yquI/1$1 B IIKOJIC yHalIUueCsa NJOJDKHBI OBJIAACTh HE TOJIBKO HABbIKaMH PEHICHUS 3a1a4 U
TEOPCTUYCCKUMU 3HAHUSIMU 11O MTPEAMCETY. ypOBeHL 3HAHUU YYCHUKOB JOJDKCH MMO3BOJIUTh UM PCIIATh
Pa3INYHBIC ) KNU3HCHHBIC 3aJa91 B PA3HBIX CUTYyallUAX, UCIIOJIb3Ys MIPU 3TOM HNPUKIIAAHBIC 3HAHUA,
CONUAIN3UPYS UX JIUNIHOCTD.

PasBuTHE GYHKIIMOHATHHON IPAMOTHOCTH MO3BOJIUT YYAIIUMCS CTaBUTh Mepel cOOOM 1SN U 3a/1a4H,
MEHSITh MX B 3aBUCHIMOCTH OT U3MCHEHHSI OKPYXKAIOMIETO MHUPA, TPUMEHSITh XHMUYECKYIO TPAMOTHOCTh B
mo00# cdepe KU3HEAEATENbHOCTH.

OTH 3HAHUS MIPpUTOAATCS Ha NPOTAXKCHUN Bcel ku3Hu. B COBPEMCHHBIX YCIIOBUAX Pa3BUTUSA TEXHOJIOTU I
H606XOI[I/IMO YMEHUEC YUTATh UHCTPYKUHHU 1O COCTABY 1 MCIIOJIb30BAHUIO YHUCTAIIUX U MOIOIIUX CPCICTB,
MOPUTOTOBJICHUHU NUIIHU, TPUMCEHCHUIO JICKAPCTBECHHBIX NPEIIapaToB U TA.

YMeHusi M HABbIKM y4alIuxcs, (popMupyemMble 3JIeKTUBHBIM KyPCOM:

1. YMeHne npuMeHATh 3HAHUS TTO XUMUU:

a) JIsl OTIPEIeTICHUSI COCTaBa MOIOIIUX CPEACTB, MPOTYKTOB MUTAHUS, JIEKAPCTBEHHBIX
MpenapaToB

0) COXpaHEHHUsI JINYHOTO 37I0POBbs U 0€30MACHOCTH KU3HEIEATEITHLHOCTH;

B) OTIpENICTICHUS ATOXUMHUKATOB;

I') IpUMEHEHUs y100peHuil;

1) OTpeieNIeHne KOHIICHTPAIIMA PACTBOPOB;

€) TIEPEeX0/1 OT OJTHOTO CIOCO0a BEIPAKEHHS KOHIICHTPAIIMH PACTBOPOB K JAPYTOMY;

’K) MaCCOBOM JIOJT KOMTIOHEHTOB CMECH;

3) SHTAJBIIUU U YHTPOITUHU BEIECTB.

2. Pa3zpabaThiBaTh M 3alIUIIATh ABTOPCKHUE MPOEKTHI TI0 SKOJOTUUECKON U MPUKIIATHOM
XUMHH

3. BnageTe XUuMHUYECKOW TEPMHUHOJIOTUEH.

4. YMeHue noJib30BaThCs TpadukaMu U CIPaBOYHUKAMU IO XUMHUH 711 BEIOOpa
KOJIMYECTBEHHBIX BEJIMYMH, HEOOXOIUMBIX JIJISl PEIICHUs 3a1a4.

5. YMeHue npoBOIUTh KAYECTBEHHBIE PEAKIIMM B HEOPraHUYECKOW XMMUH, 3a/1a4d Ha
WJICHTU(DUKAITUIO BEIICCTB.

Bun ¢yHKIMOHATBHOM IPaMOTHOCTH, MOAJIEKAIEH OCBOCHUIO, - XUMUYECKasi TPaMOTHOCTb,
npeaMeT XuMus, obecreunBaromuii ee GopMUpoBaHUeE.

B o6pazoBarenbHOM cTaHAapTe [0 XUMUU COOTHECTIA COJIEpKAaHUE ¢ TPeOOBAaHUSAMH Y4eOHOM
MIPOrPaMMBbI, OIIPEICIIUB, YTO y4Yalluecs JOJIKHBI 3HATh U YMETh.

CootHecna BuA QYHKIIMOHATBHOM IPaMOTHOCTH — XUMHUYECKas FPaMOTHOCTb, CO chepamu
MUHUMAaJbHOTO M0JIs1 YHKIIMOHAIBHOU IPaMOTHOCTH.

Conep:xaHue y4eGHOro npeamMera
8 kiacce
BBenenue

[Ipenmer xuMuu. MeToipl IO3HAHUS B XMMUU: HAOMIIO/ICHHE, SKCIIEPUMEHT, MOJICIMPOBAHHE.
HcTounuku xuMudeckoi MH(opMaiuy, ee nmojydeHue, aHajau3 1 NpeJcTaBiIeHue ero
pe3ynbTaroB. [IoHATHE 0 XUMUYECKOM 3JIEMEHTE U (popMax ero CyIecTBOBaHHs: CBOOOIHBIX
aTOMax, MPOCTBIX U CJIOKHBIX BelecTBax. [IpeBpamenns Bemects. OTiIm4ne XMMUYECKUX
peakuuii oT pU3NYECKUX ABICHUH. POJIb XUMHHM B )KM3HU YeJTIOBEKA.

KpaTkue cBeneHus U3 UCTOPUY BOZHUKHOBEHUS U Pa3BUTHS XUMHUH. POJIb OTEUECTBEHHBIX
y4E€HBIX B CTAHOBJICHUU XUMHUECKOW Hayku — paboTsl M. B. Jlomonocosa, A. M. bytieposa,



. . MenneneeBa. XuMU4ecKasi CHMBOJIMKA. 3HAKH XUMHUYECKHUX JIEMEHTOB U
MIPOUCXOXKICHUE X Ha3BaHUN. XuMudeckue popmybl. MHIEKCH 1 KO PHUIIUEHTHI.
OTtHocuTenbHast aTOMHasi U MOJIEKyJIsipHas Macchl. IIpoBeneHue pacueToB MaccoBoil 10,11
XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE HA OCHOBE €ro (hOPMYIIBI.
IIepnoaunueckas cucreMa xumudeckux aiuemeHToB /1. 1. Menneneesa, ee CTpyKrypa: Majible
1 O0JIbIIHE IEPUOIBI, TPYIIIBI M MOArPYyNIbI (TIaBHAs U mobouHas). [lepuoanyeckas
CUCTEMa KaK CIPaBOYHOE N0COOUE IS MOTyUYEHUS! CBEACHUN O XUMUYECKHUX dJIEMEHTaX.
JladopaTopHble onbIThl. 1. CpaBHEHHE CBONCTB TBEPIBIX KPUCTAIUIMYECKUX BEILIECTB U
pacTtBopoB. 2. CpaBHEHHE CKOPOCTH MCTIAPEHUS BOJbI, OJIEKOJIOHA U 3TUIIOBOTO CIUPTA C
GWIBTPOBANBHOM Oymary.
IIpakTnyeckue padorsl. 1.IIpaBuia TeXHUKN 0€30MTACHOCTH NIPH PAbOTE B XUMHUYESCKOM
kabunere. [Iprembl oOpameHus ¢ 1adopaTopHsIM 000PYJOBAHUEM M HArpeBaTeIbHBIMU
pruOoOpaMu.

Tema 1. ATOMBI XMMHYECKHX IJIECMEHTOB
ATOMBI KaKk opma CyIIeCTBOBAHUSI XUMUUYECKUX 31€MEHTOB. OCHOBHBIE CBE/ICHUS O
CTpoeHUH aToMOoB. JloKa3aTenbCcTBa CI0KHOCTH CTpoeHHs aToMoB. OnbIThl Peszepdopaa.
[InanerapHas Mozaenb aTroma.
CocTaB aTOMHBIX Siep: IPOTOHBI U HEUTPOHBL. OTHOCHUTEbHASI AaTOMHAs Macca.
B3aumocBs3b NOHATHI «IIPOTOH», «KHEUTPOHY», KOTHOCUTENIbHASI aTOMHAsl Maccay.
W3meneHue yncia NpoTOHOB B siipe aToMa — 00pa30BaHNEe HOBBIX XUMHUECKHUX 3JIEMEHTOB.
W3menenue ynciia HEMTPOHOB B sApe aToma — 0Opa3oBaHue n30TonoB. CoBpeMeHHOe
oTpe/iesieHUe TIOHATUS «XUMHUYECKUN eMeHT». 30Tombl Kak pa3HOBUIHOCTH aTOMOM
OJIHOTO XUMHUYECKOTO 3JIEMEHTA.
OnexTpoHbl. CTpoeHHE AIIEKTPOHHBIX YPOBHEN aTOMOB XUMUYECKHX 3JIEMEHTOB MaJIbIX
nepuo0B. [IoHATHE 0 3aBEPILIEHHOM 2JIEKTPOHHOM YPOBHE.
[Tepuonnueckas cucteMa XuMuueckux aiemMeHToB /. V1. MenaeneeBa u cTpoeHre aTOMOB —
(bu3n4eckuii CMBICI NOPSAKOBOTO HOMEpa JIEMEHTa, HOMepa I'pyIIibl, HOMepa Iepruoja.
W3MeHeHne ynciia 3JIEKTPOHOB Ha BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO
3JIEMEHTa — 00pa30BaHUE MOJIOKUTENIBHBIX U OTPULIATENIbHBIX HOHOB. MOHBI, 00pazoBaHHbIE
aTOMAaMH METAJIJIOB U HeMeTaJI0B. [IpuunHbEl H3MEHEHN METAaNINYECKUX U
HEMEeTaJNIMYEeCKUX CBOMCTB B nepuojax u rpynmnax. O0pa3oBaHue OMHAPHBIX COEUHEHUI.
[Tonsitre 06 noHHOM cBsi3u. Cxembl 00pa3oBaHUs HOHHOH CBs3U. B3anMoaelicTBue aTOMOB
3JIEMEHTOB — HEMETAJJIOB MEX/1y cO00i — 00pa3oBaHue IBYXaTOMHBIX MOJIEKYJ IIPOCTHIX
BeecTB. KoBajleHTHas HEMOISIpHAs XUMHAYECKas! CBSA3b. DJIEKTPOHHBIE U CTPYKTYPHBIC
hopmyIIbI.
B3aumMopelicTBre aTOMOB HEMETAIUIOB MEX Ay c000M — 00pa3oBaHie OMHAPHBIX COEUHEHUI
HEMETAJIJIOB. DJIEKTPOOTpULaTenbHOCTh. KoBanenTHas nomnsipHas cBsa3b. [lonsarue o
BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBATh KOBAJIEHTHbIE XUMUUECKUE CBSI3U.
CocraBnenue (popMys OMHAPHBIX COEJUHEHUH 110 BaJeHTHOCTU. HaxoxkieHne BaJeHTHOCTH
1o opmyse GMHAPHOTO COETUHEHUS.
B3aumMozelicTBre aTOMOB METAJIJIOB MEXy COOOM - 00pazoBaHNe METANINYECKUX
KpucTtayioB. [IoHATHE 0 METAIIIMYECKOH CBS3H.
JemoncTpanun. Moaenu aToMOB XUMHUYECKUX AJIEMEHTOB. [lepuonnyeckas cucrema
xuMudeckux anemenToB /1. . Menzeneesa (pa3nuunblie GopMBl).
JlabopaTopHblie onbIThI. 3. MoaennpoBanyue NPUHLINAIA JEUCTBUS CKAHUPYIOILLETO
MuKpockomna. 4. I3roToBieHune Mojeneil Mojiekya OMHapHBIX coeinHeHH. 5. MI3roToBnenue
MOJEIH, WUTFOCTPUPYIOIIEN CBOMCTBAa METAINIMYECKOMN CBS3H.
KonTpoabsnas padora Nel no teme « ATOMBI XUMHUYECKHX DJIEMEHTOB.

Tema 2. IIpocThlie BenecTBa



[TonosxeHre METaIOB M HEMETAJIIOB B MIEPUOANYECKOI CHUCTEME XUMUYECKUX AJIeMeHTOB /1.
N. MenneneeBa. Baxxueliue nmpocTbie BEIIECTBA — METAJLIBI (3KEI€30, AIFIOMUHUMN, KalbLUH,
MarHui, HaTpul, kanuii). OOmue puzndeckue CBOUCTBA METAJIIOB.

Baxweiimme npocTeie BeniecTBa — HEMETAJUIbI, 00pa30BaHHBIE ATOMAaMHU KUCIOPO/a,
BOJIOPO/Ia, a30Ta, cepbl, pocdopa, yriaepoaa. MoieKyssl IPOCTHIX BEIIECTB-HEMETAIIOB —
BOJIOPO/JIa, KUCJIOPOJa, a30Ta, rajloreHoB. OTHOCUTENIbHAS MOJIEKYJIIpHAs Macca.
AoTponusi. AJUTOTPOITHBIE MOAM(HUKAIIMHN KUCIOpoaa, (ocdopa u oioBa. MeTauimdecKkue
Y HEMETAJTMYECKUE CBOMCTBA MPOCTHIX BEIEeCTB. OTHOCUTEIHHOCTH 3TOTO MOHSTHSL.

UYucno Asorazapo. KonnuecTtso BemiectBa. Mousb. Monsipaast Macca. MossipHblil 00bEM
ra3o00pa3HbIX BeniecTB. KpaTHble eTMHUIBI H3MEPEHU S KOJIMYECTBA BEIIECTBA — MIJUITUMOJIb
Y KUJIOMOJIb, MIJIJTUMOJIAPHAS ¥ KWJIOMOJISIPHASI MAacChl BEIIECTBA, MUJUTUMOJISIPHBIN
KUJIOMOJISIPHBIN 00bEeMbI Ia3000pa3HbIX BEIIECTB.

Pacuers! ¢ ncnonb30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00BEMOB T'a30B», «UUCI0 ABOTaIpoy».

Jemoncrpanuu. HexoTopeie MeTayuIbl 1 HEMETAILTB KOJMYECTBOM BeIIecTBa 1 MOJIb.
JladopaTopHble onbIThI. 6. O3HAKOMJICHHE C KOJUICKIIMEH METAJJIOB. 7. O3HaKOMIIEHHE C
KOJIJIEKIIMEW HEMETAIIJIOB.

Tema 3. CoennHeHHs] XMMHUYECKUX IJIEMEHTOB
Crenens okucienus. CpaBHEHHE CTETIEHU OKHUCIIEHUS U BaJleHTHOCTU. Onpeienienne
CTETIeHU OKUCJICHUSI 3JIEMEHTOB B OMHApHBIX coeAuHeHusX. CocTtaBineHue Gopmyin OMHAPHBIX
coeqUHEHNH, 00IMii crtoco0 UX Ha3BaHUH.
bunapHbie coelMHEHNS METAJIIIOB U HEMETAJUIOB: OKCUbI, XJIOPUAbI, CYIb(UIBI U TIP.
CocraBnenue ux Gopmyit.
buHapHBIE COCTMHEHNS HEMETAIUIOB: OKCUBI, JIETYYHe BOJOPOJHBIE COEINHEHNUS, UX COCTAB
n Ha3BaHus. [IpencraBuTenn OKCUAOB: BOAA, YIVIEKHUCIIBINM a3 U HETAIIEHAs H3BECTD.
IIpencraBuTenu J€Ty4nX BOAOPOJHBIX COCAUHEHUN: XJIOPOBOJAOPO U aMMHAK.
OcHoBaHuUsI, UX COCTAB M Ha3BaHMs. PacTBOprMOCTh OCHOBaHUH B Boje. Tabnuia
pactBopuMocTH. [IpencraBurenu menoden: THIPOKCU HATPUS, Kanus U Kanplus. [lonsatue
00 MHIMKATOpaxX U KAYECTBEHHBIX PEAKIIMSX.
Kucnotsl, ux cocras u Ha3Banus. Knaccudukanus kucnot. [IpencraBureny KucioT: cepHas,
cojsiHast U azotHas. [lonarue o mkane kuciaotHocTH (mkana pH). M3Menenne okpacku
MHJVKAaTOPOB B KUCJIOTHOU CpeJe.
Conu Kak IpOM3BOJHBIE KUCIOT U OCHOBAHMUM, UX COCTAB U Ha3BaHUA. PacTBOpUMOCTH coiieit
B Bojie. [IpencraBurenu coieil: xjopus HaTpus, kapOooHaT U pochaT KaubLus.
AMopdHbIe 1 KpUCTANINYECKUE BEILECTBA.
MexmoneKyaspHble B3aUMOACUCTBYSL. THUIIBI KpUCTAIUIMUECKUX PEIIETOK: HOHHASI, aTOMHAas,
MOJIEKYJISIpHAs U METAJUIMYECKasd. 3aBUCUMOCTb CBOMCTB BELIECTB OT TUIIOB
KPUCTAJTIMYECKUX PELIETOK.
Yucrtele BemecTBa U cMecu. [Ipumeps! xxuIkux, TBEPABIX U ra3000pa3HbIX cMeceil. CBolcTBa
YHUCTBIX BeLECTB U cMecel. MIx coctaB. MaccoBast 1 00bEMHAas 10J1M KOMIIOHEHTa CMECH.
Pacuetsl, CBA3aHHBIE ¢ NCIIOJIB30BAHUEM TIOHATHUS «OJISD».
Jemoncrpanun. OOpa3isl OKCUIOB, KUCIOT, OCHOBaHUH U coneil. Moaenu
KPUCTAJNIMYECKUX PELIETOK XJIOpUAa HAaTpus, aiMasa, okcuaa yriepoaa (IV). Kucnorno-
LIEJIOYHBIE MHIMKATOPbI, U3MEHEHNE UX OKPACKH B pa3inyHbIx cpenax. [kama pH.
JlabopaTopHblie onbIThI. 8. O3HaKOMIIEHHE C KOJUIEKIIMEN OKCUIOB. 9. O3HaKOMIIEHUE CO
cBoiictBamu aMmmuaka. 10. KagecTBeHHas peakuus Ha yriekucislid ra3. 11. Onpenenenue pH
pPacTBOPOB KUCIIOTHI, IIeJI04YH U BoAbL. 12. Onpenenenue pH 1MMOHHOTO U S6J0YHOTO COKOB
Ha cpe3e m1010B.13. O3HakomileHue ¢ KoJuleKuuen coseil. 14. O3HakoMIIeHHE C KOJUIEKIIEN



BEIIECTB C pa3HBIM THIIOM KPUCTAJUIMYECKUX pemieTok. 15. O3nakomMienue ¢ 0opa3nom
TOPHOM IIOPOJBL.
KonTpoabHnas padora Ne2 no teme «CoelMHEHUSI XUMUUYECKUX IIEMEHTOBY.

Tema 4. U3meHeHMsl, IPOUCXOSIIIIAE C BeIIeCTBAMH
[lonsaTue saBICHUI, CBI3aHHBIX C U3MEHEHUSIMH, POUCXOSIIIUMU C BEIICCTBOM.
SIBneHust, cBA3aHHbIE C U3MEHEHHEM KPUCTAINIMYECKOTO CTPOEHUS BEIIECTBA ITPU
MTOCTOSTHHOM €TI0 COCTaBe, - (u3nuecKue sBicHus. OU3NYSCKUE SBICHUS B XUMHUH:
JTUCTUJUIALINS, KPUCTAILTU3AIIMS, BRIIIAPUBAHUE M BO3TOHKA BEIIECTB, GUIHTPOBAHUE U
HEHTPU(PYTUPOBAHUE.
SBnenus, CBSI3aHHBIE C HI3MEHEHUEM COCTaBa BEILIECTBA, - XUMUYecKue peakuu. [IpuzHaku u
YCJIOBUS TPOTEKAHUSI XUMUYECKUX peakinii. Beienenne TernaoThl U CBeTa — PeaKkIuu
ropenus. [Touarue 06 9K30- ¥ SHIOTEPMHUUECKUX PEAKIIHSIX.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMUUECKHE ypaBHEHUS. 3HaUCHHE NHEKCOB U
ko3¢ ¢punmenToB. CocraBieHNe YpaBHEHUNH XUMHUECKUX PEaKLUi.
Pacuértel o xumuueckum ypaBHeHUsAM. Pelienne 3a1a4 Ha HaX0XKJICHUE KOJTMYeCTBa
BEIECTBA, MACChI UM 00beMa MPOIYKTa PEaKIMH M0 KOJIMUYECTBY, Macce UK 00beMY
HCXOJHOTO BeulecTBa. PacueTsl ¢ UCToIb30BaHUEM MOHATHS «H0JM», KOT1a UCXOAHOE
BEIIECTBO JIAHO B BUJE paCTBOPA C 33ITaHHOW MacCOBOM JI0JIEN PaCTBOPEHHOTO BEIIECTBA WIIH
COJIEPKUT OTIPEETICHHYIO JIOJI0 TPUMECEH.
Peaknun paznoxenus. [IoHATHE O CKOPOCTH XMMHUYECKUX peakiuil. KataauzaTtopsl.
®epMenThl. Peakunu coequnenus. Karanutndeckne u HEKaTATUTHYECKUE PEAKIINU.
OO6patumbie 1 HeOOpaTUMbIE peakiud. Peakiu 3aMeneHus. DIeKTPOXUMUICCKUN PsifT
HaIpsHKEHUHA METaJUIOB, €r0 UCIIOJIb30BAHKE JUISl IPOTrHO3UPOBAHUS BOZMOXHOCTH
MIPOTEKAHUS PEAKIINM MEX 1y METAJIJIAMHU U KMCIIOTAMH, PEAKIMN BBITECHEHUS OJTHUX
METaJIJIOB M3 PACTBOPOB MX COJIEH NPYrMMH MeTamiaMu. Peakiuu oOMeHa, HeUTpanu3aluu.
VYcnoBus MpoTeKaHus peakinii 0OMeHa B pacTBOpax /10 KOHIIA.
JemoncTpauuu. [Ipumepsr pu3nueckux U XUMHUYECKHUX SBIICHUM.
JlaGopaTropHbie onbIThl. 16.IIpokanuBanre Menu B IJIaMEHU CIUPTOBKU. 1 7. 3amenenue
Meau B pactBope xiopuaa menu (II) xemnesom.

IpakTuyeckue padorsl. 2. [IpusHaku xumuueckux peakuuii. 3. [I[purotoBiaenue pactopa
caxapa M pacueT ero MaccoBOM JI0JIM B pacTBOpE.
KonTpoabHast padora Ne3 no teme «M3MeHeHUs, MPOUCXOIAIIME C BEIIECTBAMM.

Tema 5. PactBopenue. PactBopbl. CBOHCTBa pacTBOPOB 3J1€KTPOJIUTOB
PactBopenue kak gusnuko-xumudeckuii npouecc. [lonstue o ruapatax u
Kpucramoruaparax. Pacteopumocts. KpruBble pacTBOPUMOCTH KaKk MOJEJIb 3aBUCUMOCTHU
PacTBOPUMOCTH TBEP/IbIX BEILIECTB OT TeMIlepaTypsl. HacbleHHbIE, TEPECHIILIEHHbBIE U
HEHACBIIIEHHbIE PACTBOPBL. 3HAUEHHE PACTBOPOB /ISl IPUPOIBI U CEIBCKOIO XO35KUCTBA.
[TonsiTHE 00 IAEKTPOIUTUYECKON TUCCOLUALINN. DIEKTPOIUTHI U HEANIEKTPOJIUTHL.
MexaHu3M IUCCOLMALUU IEKTPOJIUTOB € PA3TUYHBIM TUIIOM XUMHUYECKOU cBsi3U. CTeneHb
AIEKTPOIUTHYECKON mucconuanuu. CUIbHbIE U cladble SJIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUHU ANEKTPOIUTUYECKON Aucconrannu. IoHHbIe ypaBHEHUS
peakiuii. YCcnoBus MpoTeKaHHs peakinii o0OMeHa MEX Ty AJNEKTPOIUTaMU JI0 KOHIIA.
Knaccudukarus HOHOB U UX CBOICTBA.

Kucnotsl, ux xnaccudukanus. ucconnanus KUCIOT U UX CBOKUCTBA. MOJEKYISIpHBIE U
WOHHBIE YpaBHEHUS peakiuil. BzaumoielicTBre KUCIOT C MeTallIaMU. DJIEKTPOXUMUYECKUI
AL HaNPsDKEHUA METAUIOB. B3auMOAENCTBUE KUCIIOT ¢ OKCUAAMU METAJLIOB.



B3auMoeiicTBrHE KHCIOT C OCHOBAHMSIMHU, C coJIsiMu. Vcnosib3oBaHue TabIuIIbI
PACTBOPUMOCTH JIJISl XapAKTEPUCTUKN XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanmus, ux kinaccugukamnys. /lucconmanus oCHOBaHUH 1 MX cBoWCTBa. B3anmoaeiicTeue
C KUCIIOTaMH, KUCJIOTHBIMU OKCHUJIaMHU, COJISIMH. Pa3nokeHne HepacTBOPUMBIX OCHOBAHUIA.
Conun, ux guccormanus. CBoiicTBa cojiei: B3aUMOJICHCTBUE C METaJlaMU, KHUCIIOTaMH,
COJISIMHU.

O06o06mIeHne cBeeHu 00 OKCHAAX, UX KiIaccu(UKaIMy U CBOHCTBAX.

['eneTnyeckue psiibl METAJUIOB U HEMETAJIJIOB. [ eHeTHYeCKasi CBSI3b MKy KJIaCCaMU
HEOPraHMYeCKHX BEIECTB.

OKHCIUTETEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

OnpeneneHne CTETNICHEeH OKUCICHUS JIJIS 2JIEMEHTOB, 00pa3yoIINX BEIIECTBA Pa3HBIX
Kj1accoB. Peakiiuu mnoHHOr0 0OMEHa U OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIC PEAKITUH.
OKuCIUTENTh U BOCCTAHOBUTENh, OKHCICHUE U BOCCTAHOBJICHHE.

Cocrasnenue ypaHeHuit OBP meToom anekTpoHHOTO OanaHca.

CBo#ICTBa IPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB, KMCJIOT U COJIEH B CBETE
OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

JdemoncTpanuu. VcribiTanue BEMECTB U UX PACTBOPOB HA JIEKTPOTIPOBOTHOCTD.
B3anMojelicTBre IMHKA C CEpOH, COJITHOM KUCIOTOW, XJIOPUIOM Meu. ['opeHre Maruus.
JladopaTopHbie onbIThl. 18. B3anmonelicTBue pacTBOPOB XJIOPHIA HATPUS U HUTPATa
cepebpa. 19. [losyduenrne HEPACTBOPUMOTO THAPOKCHIA U B3aUMOJICHCTBHUE €TO C KUCIOTAMH.
20. B3auMoelicTBHE KHUCIOT C OCHOBaHUSIMU. 2 1. B3auMoielicTBUE KHUCIIOT C OKCHUIaMHU
MeTaJIoB. 22. B3anMonelicTBHE KUCIIOT ¢ MeTauiaMu. 23. B3anMoielicTBHE KHCIOT C
cosaMu. 24. BzauMonelcTBIE EeI0oYeH ¢ KUcIoTaMu. 25. B3anMoaeiicTBUE nienouei ¢
OKCHJaMHU HeMeTaluioB. 26. BzaumoelictBue menoydeit ¢ coyamu. 27. [lonyuenne u
CBOICTBa HEPACTBOPUMBIX OCHOBaHUH. 28. B3anmMoaeiicTBE OCHOBHBIX OKCHJIOB C
Kuciotamu. 29. B3anmonecTsre OCHOBHBIX OKCHAOB ¢ Bonoii. 30. B3anMonelicTue
KHUCJIOTHBIX OKCHIOB co IiejiouaMu. 31. B3anMoaeiicTBre KUCIOTHBIX OKCHIOB C BOIOM. 32.
BsauMmonelicTBue cosell ¢ kuciotaMu. 33. B3auMoaeiicTBue coneil co meioyamu. 34.
B3aumoperictBue cosieil ¢ cossimu. 35. B3anmoaeiicTBrE paCTBOPOB COJIEH C METaIaMU.
IIpakTuyeckue padorol. 4. PenieHue skcnepuMeHTaIbHBIX 3a/1a4.

KonTpoabHast padora Ne4 no teme «PactBopenue. PactBopel. CBoiCTBa pacTBOPOB
AIEKTPOJIUTOBY.

9 kJaacc
BBenenue. O0mas xapakTepucTHKA XMMHUYECKHUX 3JIEMEHTOB U XMMUYECKUX PeaKkmuii.
Iepuoauveckuii 3axon u [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
JI.A.MenaeseeBa

XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA IO €ro MOJIoKEeHUI0 B [lepruoauyeckoii cucrteme
xuMmudeckux saeMmeHToB [|.M.MenneneeBa. CBoiicTBa OKCHIOB, KHCJIOT, OCHOBAaHHMM U COJICH
B CBETE TEOPHUU DJIECKTPOJUTUUECCKON JUCCOIUAIIMM U TIPOLIECCOB OKUCIICHUS-
BOCCTaHOBJICHUS.
[TonsiTHe 0 MepexoaHbIX AIeMeHTax. AM(OTEpPHOCTh. [ eHeTUUECKUi psii IEPEXO0THOTO
DJIEMEHTA.
[lepuoanueckuii 3akox u [lepuoanueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J.1.MeHneneena.
XuMHUecKasi OpraHu3alys >KMBOM M HEKUBOU MPUPOIbl. XUMHUECKHUI COCTAB sApa, MAHTUU
Y 36MHOM KOpbl. XMMUYECKHUE JIEMEHTHI B KJIIETKaX dKUBBIX OPraHu3MoB. Makpo- u
MHUKPOIJIEMEHTHI.



O06o0061IeHne cBeIeHUI 0 XUMHUECKUX peakuusax. Kimaccupukanus XuMUYeCKUX peakiuil mo
Pa3IMYHBIM MPU3HAKAM: «UUCIIO M COCTAB PEearupyrommx 1 00pa3yrommuxcs BEIIeCTBY,
«TETUIOBOM 3P PEKT», «HAIIPABICHUE», KA3MEHEHUE CTEIICHH OKUCIICHUS SJIEMEHTOBY,
«(hazay, «MCIOJIb30BAaHUE KaTAIN3aTOPay.

[TonATHE 0 CKOpPOCTH XUMHUYECKOHN peakuuu. DakTopbl, BIMAIOIME HA CKOPOCTh XUMHYECKUX
peakuuii. Katanuzarops! u katanu3. UHrHOUTOPBI. AHTHOKCHIAHTHI.

Hemouncrpanun. Paznmansie Gopmer Tabnums J[. 1. Menneneesa. Mojienu aToMoB
a51eMeHTOB 1-3-T0o mepro0B. Mozemnb CTpOSHHS 3eMHOTO HIapa. 3aBHCUMOCTh CKOPOCTH
XUMHUYECKON PEaKLUU OT IPUPOJIBI PEATUPYIOIIUX BEIIECTB, KOHIEHTPALMU BEIIECTB,
IJIOLIA/IA CONPUKOCHOBEHMSI (KKUIISIIIMM CI0W»), TeMrepaTypsl. ['oMOreHHsbli 1
reTeporeHHbl KaTtanu3bl. DepMeHTaTUBHBIN KaTtanu3. MiHrubuposanue.

JlabopaTopHblii onbIT. 1.1lonydenne rugpokcuaa IMHKA U UCCIIEOBAaHKUE €T0 CBOMCTB. 2.
MogpenupoBanue nocrpoenus [leproaudeckoil cucTeMbl XMMUYECKUX 311eMeHTOB /], U.
MenneneeBa. 3. 3aMelieHue xene3oM Meau B pactBope cynbdara meau (11). 4. 3aBucumocts
CKOPOCTH XMMHYECKON PEAKIUK OT IPHUPOABI PEATHPYIOIINX BEIIECTB HA IIPUMEPE
B3aUMO/ICHCTBUS KUCIIOT C METalIaMu. 5. . 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEaKIuu OT
KOHIIEHTPALIMH BEIIECTBHA MPUMEPE B3aUMOIEUCTBHS IMHKA C COJISTHOW KUCIOTON
pa3INYHON KOHUEHTpAMH. 6. 3aBUCUMOCTbh CKOPOCTH XUMHYECKOM PEaKINK OT IJIOMAT!
CONIPUKOCHOBEHUS PEArnpyrOIIMX BemecTB. 7. MOAENMPOBAHUE KHUIISIIETO CIOS». 8.
3aBHCHMOCTb CKOPOCTH XMMHUYECKOW PEAKIIUH OT TEMIIEPATYPHI PEAarMpYIOLIUX BEIIECTB Ha
npumepe B3aumozeicteus okcuaa meau (II) ¢ pactBopom cepHOM KUCIOTHI pa3InyHON
Temmeparypsl. 9. Pa3noxenune nepokcuaa Bo0poa ¢ MOMOIILI0 okcuaa Mmapranna (IV) u
karanasbl. 10. OOHapyxeHue KaTraja3bl B HEKOTOPBIX MUIIEBBIX MPOayKTax. 11.
WurubupoBanue B3auMOJEUCTBUS KUCIIOT ¢ METAIIAMH YPOTPOIIMHOM.

KonTpoabHasi padora Nel.

Tema 1. MeTaJiibl
[Tonosxenne metayuioB B [leproanyeckol cHCTEME XUMUYECKHX JIEMEHTOB
J.N.MenneneeBa. MeTtauimdyeckasi KpUCTaNIMYECKast PelIeTKa U METaJUINYecKast
XUMUYecKas cBsi3b. O0mne huzndyeckue cBoiicTBa MeTaiioB. CIUIaBbl, UX CBOWCTBA U
3HaYeHHEe. XMMUYECKHE CBOWCTBA METAJIJIOB KaK BOCCTAHOBHTEIICH, a TAK)KE B CBETE UX
MIOJIOKEHHSI B DJIEKTPOXUMHUYECKOM PSTy HAlIPSDKEHUH METaJUIOB. MeTaliibsl B IPUpPO/IE.
Crioco6pI ostydueHust MetauioB. Kopposust MmeTamioB U criocoObsr 00pbObI ¢ HEH.
OO01mas xapakTepucTHKA HIEJOYHbIX MeTaLI0B. MeTtaibl B mpupoze. O6mmue crnocoob
ux noxydenus. Ctpoenue aToMoB. [l[enoynbie MeTauIbl — MPOCThIE BEIIECTBA, UX
(bu3nvecKkre 1 XUMHYECKHE CBOMCTBA. BakHelIIne coeIMHEHMSI IEIOYHBIX METAJUIOB —
OKCH/IBI, TUJJPOKCHJIBI U COJIU (XJIOPUIBI, KAPOOHATHI, CYIb(aThl, HUTPATHI), UX CBOMCTBA
PUMEHEHHE B HAPOIHOM X03s1iicTBe. Kanuiinbie yao0peHus..
OO0mas xapakTepuCTHKA 3JIEMEHTOB IVIABHOM MOArPyNIbl BTOPOi rpynnbl. CTpoeHue
aTroMoB. ll{enouyHo3eMenbHBIE METANIIBI — IPOCTHIE BEIECTBA, UX (PU3HMUECKUE U XUMUYECKUE
cBoiicTBa. BaxkHeilne coeMHEHNs 111E€T0YHO3EMENbHBIX METAJIIIOB — OKCUbI, THJIPOKCUIbI
U COJHM (XJIOpUJIBI, KapOOHATHI, Cyab(paThl, HUTPATh, (hochaThl), UX CBOICTBA U IPUMEHEHHE
B HapOJIHOM XO3HCTBE.
Amomunmii. CtpoeHue aroma, GpU3n4ecKkue 1 XMMUYECKHe CBOMCTBA MMPOCTOTO BEIIECTRA.
CoenuHeHNs aTIOMUHUS — OKCHJ] M THJIPOKCHU, UX aM(POTEpHBIN Xapakrep. Baxuelinue
COJIM afoMHUHUSA. [IpuMeHenue aatoMUHNS U €T0 COEMHEHUI.



Kenaeso. Ctpoenue atoma, (pu3nyecKkre 1 XMMUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
I'enetuueckue pansl Fe?* u Fe3*. Baxneiimue conu xenesa. 3HaueHue xKee3a U ero
COCIMHECHUM.

JemoncTpanuu. O6pa3ipl MET0YHbIX U HIEI0OYHO3EMENIbHBIX MeTaioB. OOpa3Iibl CIJIaBOB.
B3aumoneiictBue Hatpus, IUTUS U Kaiblius ¢ Bogoil. [lonyuenue rugpokcunos xenesa (I11) u
(11).

JladopaTopHble onbIThl. 12.03HakoMiIeHHE C pynaMu xene3a. 13. Bzaumoneiicteue
METAJUUIOB C pacTBOPAMU KUCJIOT U coieid. 14. OkpaiirBaHue IaMeH COJISIMU HIEIOYHBIX
MeTaiioB. 15. BzaumoneiictBue kanpuus ¢ Bogo#. 16. [lonyuenue rugpoxkcuia Kanbius U
uccienoBaHue ero cBoicTB. 17.1lonydyeHne ruipokcuia alloOMMHMS U €r0 B3aUMO/JIEICTBHE C
pacTBOpamMu KHUCIIOT U miesiouei. 18. BzaumoeiicTBue xenesa ¢ COJSTHOM KUCIOTOM. 19.
[Tonyuenue runpoxcuios xenesa (II) u (I1I) u nuzyuyenue ero cBoicTs.

IIpakTnueckue padornll. Pemenne sxcriepruMeHTalbHBIX 3a/1a4 Ha paclio3HaBaHue. 2.
[Tony4yeHnue coeIMHEHNI METAIIIIOB.

KonTpoabHnas padora Ne2.

Tema 2. HemeTasibl
OO6mrast XxapakTepuCcTHKa HEMETAILIOB: TToyiokeHne B [lepuoanueckoii cucremMe, 0COOEHHOCTH
CTPOEHHS aTOMOB, AJIEKTPOOTpHUIATENBHOCTD (D0) KaKk Mepa «HeMETATLTUIHOCTIY, psia D0.
Kpucrannmdeckoe ctpoeHne HEMETANIOB — IPOCTHIX BemiecTB. Ayutotponusi. Dusnyeckue
CBOMCTBAa HEMETAIIIOB. OTHOCUTEIBHOCTH TIOHITHH «METaJLD), «HEMETAIL.
Boaopoa. Ilonoxenune B [lepunoguueckoit cucreme. CTpO€HHE aTOMa U MOJIEKYJIBI.
dusndecKre 1 XMMUIECKHE CBOMCTBA BOJOPO/Ia, €r0 MOJYyIeHHE U IIPUMECHEHHE.
Bona. Ctpoenue Mmonekynsl. Bogopoanas xumudeckas cBA3b. DU3nUecKre CBOMCTBA BO/IBI.
AnoManuu cBOUCTB BObL. ['mapoduabHbie 1 ruapodoOHbIC BemecTBa. XUMHUYECKUE
cBoiicTBa BoJibl. KpyroBopot BojibI B ipupoje. Bogoounctka. Aspanus BoAbl. beITOBBIE
¢bunbTpel. MuHepaabHble BOABL. JuCTHIIIMpoBaHHAs BOJIa, €€ MMOJIyYeHUE U MPUMEHEHHE.
Oo0mas xapakrepucTuka rajoreioB. Ctpoenue aroMoB. [IpocTeie BelecTBa, ux
(bu3uvecKue u XuMUIecKue cBoicTBa. OCHOBHBIE COCTMHEHHS TaJIOTEHOB, HX CBOMCTBA.

Kpatkue cBegenus o xiope, Opome, ¢prope u Hone. [IpumeHenne raJoreHoB U ux
COCJIMHEHHUI B HAPOJHOM XO35IMCTBE.

Cepa. Ctpoenue atoma. Amorponusi. CBOKWCTBAa U TPUMEHEHUE POMOMYECKOU CEPBI.
Oxkcunupl cepol (IV) u (VI), ux nonyuenue. CoiictBa u mpumeHenue. CepoBo0opoHAS U
cepHucTas KucioTel. CepHas KUCIOTa U €€ COJU, UX mpuMeHeHue. [Ipon3BoacTBO cepHOi
KHUCTIOTBHI.

A3ot. CTpoeHHe aToMa U MOJIEKYJIbI, CBOMCTBA IPOCTOTO BEIIECTBA. AMMUAK, CTPOCHUE,
CBOICTBa, mosryueHue u npumenenue. Oxcunel azota (II) u (IV). A3oTHas kucnora, ee
CBOICTBa U NMpUMeHeHne. HUTpaThl 1 HUTPUTHL, TPOOIIEMa UX COJIEp>KaHus B
CEJIbCKOXO03SUCTBEHHON POAYKIUHU. A30THBIE YIOOPEHHUS.

®ochop. Crpoenne aToMa, auIOTPOIHUS, CBOICTBa 6e10ro U KpacHoro docdopa, ux
npumenenue. Oxcun pocdopa, oprodocdopHas kuciora, pocdarsl. PochopHsie
yaoOpeHus.

Yraepoa. Ctpoenue aroma, ajutotponus. OKCHIBI YTIepoa, UX CBOWCTBA U IPUMEHEHUE.
KapOoHatsl: KanbpIMT, COAA, NOTAIll, UX 3HAUE€HHE B IPUPOJIEC U )KU3HU YETOBEKa.
Kpemunii. CtpoeHue aroma, KpUCTANIMYECKUI KPEMHHUM, €70 CBOWCTBA Y IIPUMEHEHHE.
Oxcup xpemuus (IV), ero npupoauslie pasHoBUAHOCTH. Cunukatel. CuamkaTHas
IIPOMBIIIJIEHHOCTD.



Jemoncrpanuu. O6pa3ipl TaJOreHOB — IPOCTHIX BEIIECTB. B3anMoaelicTBIE rajoreHoB C
HaTpHUEM, C AIFOMHHAEM. BhITeCHeHrEe XJI0poM OpoMa miin HoJia U3 pacTBOPOB COJICH.
B3anmMopeiictBre cepbl ¢ METAIIIaMU M KUCIOPOAOM. B3anMoaeicTBue KOHIEHTPUPOBAHHOU
a30THOM KHUCIIOTHI ¢ MeAbto. [lornonienre yriem pacTBOPEHHbBIX BELIECTB WIIN I'a30B.
OO6pasukbl cynnbdaroB, HUTPATOB, KApOOHATOB, ochaToB, CTEKIIA, KEPAMHKH, [IEMEHTA.
JlabopaTopHublie onbIThl. 20. [losiyuenue u pacnosHaBanue Bojgopoaa. 21. MccnenoBanue
ITOBEPXHOCTHOTO HATSDKEHUs BObI. 22. PacTBOpeHne nepMaHraHara Kajaus Wik MEJIHOIo
Kyrnopoca B Bojie. 23. ['mnparanus 6e3Boanoro cyibdara meau (11).

24. 3roTtoBieHUE TUIICOBOTO OTHevaTka. 25. O3HaKOMIIEHHE C KOJUICKIIMEH OBITOBBIX
GMIBTPOB.

26. O3HaKOMJIEHHE C COCTaBOM MHHEpabHOM BoJibl. 27.KauecTBeHHas peakuus Ha
ranoreHua-uoubl. 28. [lomyuenue u pacno3naBanue kuciopoaa. 29. 'openue cepsi. 30.
CaoiicTBa pa3baBieHHOM cepHOl KuciaoThl. 3 1. M3yuenue cBoiicTB ammuaka.32.
Pacnio3naBanue coneit aMMOHUS.

33. CpoiicTBa pa30aBiIeHHON a30THOM KUCIO0THL.34. B3auMoelicTBre KOHIEHTPUPOBAHHOMN
a30THOM KUCTOTHI ¢ Mefbio. 35. ['openue docdopa. 36. PacnoznaBanue docdaros. 37.
I'openne yrus.

38. [loydenne yrojJbHON KUCIOTHI U U3YyYCHHUE €€ CBOMCTB.

39. Ilepexon kapOOHATOB B TMAPOKAPOOHATHI.

40. PaznoxeHue rugpokapOoHaTa HaTPHsL.

41. IlonyyeHne KpEMHUEBOM KUCIOTHI U U3yYEHUE €€ CBONCTB.

IIpakTnueckue padorpl.3[lonyyenue, cobupanue u pacrno3HaBaHue ra3os. 4. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 o Teme «lloarpynmna ragoreHoBy. 5. Pemenue
SKCIEPUMEHTAJIbHBIX 331a4 1o TeMe «l[loarpynna kucnoponay.

KonTpoabHasi padora Ne3.

Tema 3. O0001eHNe 3HAHUT 10 XUMHUH 32 KYPC 0OCHOBHOM mikoJbl. [loaroroska k
rocy1apcTBeHHOM UTOTOBOM aTTeCTALUM

[Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa XuMHU4ecKux anemeHToB /1. U,
MenpeneeBa. @U3MUECKHI CMBICIT IOPAJIKOBOIO HOMEpA 3JIEMEHTA, HOMEPOB MEPUOJA U
rpynibl. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COCIUHEHUN B IIEPUOIAX U
rpynnax. 3Hauenue [lepuoanueckoro 3akoHa.
Bubl XuMu4ecKux CBsi3ei M THUIIBI KPUCTAUIMUECKHUX PelIeTOK. B3anMoCBsA3b CTpoeHUs 1
CBOWCTB BEILIECTB.
Knaccudukanus XuMUYECKUX peakuii 0 pa3IuuHbIM MPU3HAKaM (UHCIIO U COCTaB
pearupyoiux BelecTB; HAIMYUE TpaHuLbl pazaena (as; TermnoBoii 3¢ hekT; n3MeHeHne
CTETIeHH OKUCJICHHsI aTOMOB; UCII0JIb30BAHNE KaTalnu3aTopa; HalpaBiICHUE IPOTECKAHMS).
CKOpOCTh XMMHUYECKUX peakuuil u (pakTopbl, BIustonie Ha Hee. OOpaTUMOCTh XUMUYECKHX
peakiuii ¥ crnocoObl CMEUIEHUSI XUMUYECKOTO PAaBHOBECHS.
[IpocTsie u cnoxHble BeniecTBa. MeTauibl 1 HeMeTaluibl. | eHeTnueckue psiibl MeTasuia,
HEMeTaJlIa U NepexoaHoro Metamia. OKCUJIbI, THIPOKCU/IBI, COJIM: COCTAaB KiIacCU(UKALIUA U
CBOMCTBA.



TemaTnyeckoe MJIAHMPOBAHNE

No HaumenoBaHue TeMbl KosaunuecTBO yacoB
n/n .
ITo nporpamme Ilo HacTosmEH
OCHOBHOT'O 00111eT0 paboueit
00pa3oBaHus 1O mporpamme
XUMUH. 8-9 KJIacChI.
ABTOpEI
O.C.I'abpuensH, A.B.
Kymuoga.
8 kiacce
1 Bsenenue 4 5
2 Tema 1. ATOMBI XUMHYECKUX DJIEMEHTOB 9 9
3 | Tema 2. IlpocTsle BemecTBa 6 6
4 Tema 3. CoequHeHNI XUMUYECKUX DJIEMEHTOB 14 14
5 Tema 4. I3MeHeHuUsI, TPOUCXOASIINE C BEIIECTBAMH 15 14
6 | Tema 5. PactBopenue. PactBopbl. CBOICTBa pacTBOPOB 19 20
3JIEKTPOJIMTOB
Peseps 1
Htoro 68 68
9 kJjacc
1 Beenenue. O0mas XxapakKTepuCTHKa XUMUYECKHX 10 10
3JIEMEHTOB U XUMH4YecKux peaknuil. [leproamaeckuii
3aKkoH ¥ [lepronnyeckasi CHCTEMa XUMHUYECKHX DJIEMEHTOB
.. Menneneena
2 Tema 1. Meraisl 16 17
3 Tema 2. Hemeramisl 28 29
4 Tema 3. O600IICHHE 3HAHUH 110 XUMHHU 332 KypC OCHOBHOM 10 12
mKoJbl. [1oAroToBKa K OCHOBHOMY TOCYJAapCTBEHHOMY
sk3ameny (OI'9)
Peseps 4
Htoro 68 68
Hroro 3a 8-9 ki1acc 136 136




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

Xumus. 8 knacc: yuae0. ais odnieoOpazoBarenbHbix yupexaenuit / O.C. I'adbpuensH. - 3-¢
u31., crpeotutl. - M.: JIpoda, 2022. - 286 c.

Xumus. xiace: yue0. uist oo0meoopazoBatenbHbIX yupexaeauii / O.C. ['abpuensH. - 3-¢

u3., ctpeoturl. - M.: Jlpoda, 2022. - 288 c.

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
Brenure

1. I'abpuensu O. C., Bockob6oiinukosa H. I1., Smykosa A. B. HactonbpHas kHUTa yuuTens.
Xumus. 8 ki1.: Metoauueckoe mocodue. - M.: Jlpoda, 2021.

2. l'abpuensn O. C., AmykoBa A. B. Tetpaas a5 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kimace». M.: Jlpoda, 2022.

3. lNabpuensu, O. C. Metoanueckoe nmocodue k yueonuky O. C. ['abpuensHa «Xumus». 8
kiacc / O. C. I'abpuensin. — M. : lpocda, 2021. — 109.

4. TabpuensH, O. C. Meroaudeckoe nocoodue k yueonuky O. C. ['abpuensaa « Xumusi». 9
knacc / O. C. I'abpuensn. — M. : Ipocda, 2021. — 108.

5. XuMmus : TexHoJIorudeckue kapthl K yaeouuky O. C. ['abpuensna «Xumus. 8 Kimacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHonoruyeckue kaptol Kk yaueOHuky O. C. I'abpuensna «Xumus. 9 xnacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KontponeHsie u mpoBepouHbie padoThl K yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.

JaHHBIC

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET



Beenurenannbiehttp:/ www.chemnet.ru ['azeta «Xumus» u cait st yuutens «S1 uay Ha
YPOK XUMHH)

http://him.1september.ru Enunas xomnekuus LIOP: [IpeqveTHas KoMIeKIus « XUMUSDY
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE 3KCIIEPUMEHTHI:
xumusi. Komnekus Poccuiickoro o0mieo0pazoBareabHOT0 opraia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoit

http://www alhimik.ru Beepoccwuiickas onmmnuaa NIKOJIbHUKOB MO0 XUMUHU
http://chem.rusolymp.ru Opranudeckast XUMusi: SJIC€KTPOHHBIA YUeOHUK ISl CpeiHen
TIIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JICKTPOHHBINH YISOHUK

http://www hemi.nsu.ru OTKpbITBINA KoK XUMUS

http://www.chemistry.ru JluctaniimonHast OJIMMITHA 1A TI0 XUMHH: TEJIECKOMMYHUKAITHOHHBINA

00pa30BaTeNbHBIN MPOEKT






