I'OCYJAPCTBEHHOE BIO/ZKETHOE OBIIEOBPA30OBATEJIBHOE YUPEXKJIEHUE
CAMAPCKOMOBJACTHA OCHOBHAS OBIIIEOBPA3OBATEJBHAS HIKOJIA TTOC.
KOIIEJEBKA MYHUIIUITAJIBHOT'O PAHOHA CBI3PAHCKHUI CAMAPCKOM OBJIACTH

«PaccMmoTpeHa Ha 3acejaHuH IIpoBepena VYTBepxeHa
MO» 3aMecTUTENh TUPEKTOPa 110 [Ipukazom
YBP Ne 338 or 31.08.2021 r.
ITporoxon Ne__ 1 Parymmuna 1. A. JupeKxTop MKOIbI
oT « 25 » 08 2021 1. KOcymnosa JLLE.

PABOYAS ITPOI'PAMMA

10 XMMHH, OCHOBHOE 00pa30BaHUe
(HanMeHOBaHUE y4eOHOTO MPEeaIMeTa, YpPOBEHb OOyUEHUS)
8 — 9 kiace, 136 vacos.

(KJ1acchl OCBOCHU S, KOJIMUECTBO YaCOB)




Pa6ouas nporpamma I'BOY OOII noc. Kormenepka mo XuMuu Ha YpOBHE OCHOBHOTO
obmrero obpaszoBanus (8-9 kiaccel) cocTaBieHa ¢ ydeToM TpeboBanmii demepaibHOr0O
rOCYJapCTBEHHOTO  O0pa3oBaTEeNbHOIO CTaHJApTa OCHOBHOTO O0mIEro 0oOpa3oBaHHS
(YTBepaK1eH MpUKa30M MUHUCTEPCTBA 00pa3zoBanus 1 Hayku Poccuiickoit @eneparu Ne 1897
ot 17.12.2010 B penakiuu npukazoB MunoopHayku Ne 1644 ot 29.12.2014 u Ne 1577 ot
31.12.2015), B COOTBETCTBHH C OCHOBHOI 00pa30BaTeIbHON MPOrpaMMOi OCHOBHOTOOOIIIETO
obpazoBanus [ bOY OO moc. Komeneska, ¢ [IpumepHoit mporpaMmoii Mo XUMuH: XUMHUSL.
Pabouas mporpamma O.C.I'abpuensn, U.I'.OctpoymoBa, C.A.CnankoBa, 8-9 ki1., Mockaa,
[Ipoceemenue, 2019r. JlanHas nporpamMmma peanusyercs Ha ocHOBe caeaytoiiero Y MK:

Kaacc IMpeamer Y4yebHuk

8 Xumus Xumus. O.C.I'abpuensa, U.I'.Octpoymosa, C.A.Cnaakosa, 8-
9 k1., Mockasa, [Ipocsenienue

9 Xumust Xumust. O.C.I'abpuensa, U.I'.Ocrpoymosa, C.A.Cnaakosa, 8-
9 xi1.,Mockga, [IpocBemenue.

B Yuebnom mnane I'BOY OOII noc. KomeneBka Ha u3ydeHHe ydyeOHOIro mpeamera
«XuMU» OTBOJUTCA B 8 Kilacce — 2 yaca B HEJIeJII0, YTO cocTaBIsieT 68 yacoB B rof, B 9 kiiacce
— 2 4aca B HEJIENIO, YTO cOCTaBisieT 68 gacoB B roja. IToro Ha ypoBHE OCHOBHOTO OOIIETO
obpa3zoBanwms — 136 4acoB.

1. IlianupyemMble pe3yabTAThl OCBOCHHUSI y4eOHOI0 NpeiMeTa
XHUMHA

W3ydeHne XUMHUH B OCHOBHOH IIIKOJIE 1a€T BO3MOXKHOCTH 00YJarOIIUMCS JOCTUYb
CIIEYIOIIUX PE3YyIbTaTOB PA3BUTHS:

IlnanupyemMsble pe3y/IbTaThl OCBOCHHA Y4eOHOI0 IIpeaMeTa
ITo 3aBepiIeHNIO Kypca XUMHUH HA 3TaHE OCHOBHOT'O 00111er0 00pa30BaHus BHITYCKHUKH
OCHOBHOM IIIKOJIBI IOJKHBI OBJIAJIETh CIEAYIOIUMHU Pe3yIbTaTaMHU:

JIuunocmmuuie pesynomamoi:

1. ocosHaHue CBOEW YTHUUECKOHN MPUHAJICKHOCTH, 3HAHUE UCTOPUN XUMHUH UBKIIaJ1a
POCCUICKON XMMUYECKON HAyKH B MUPOBYIO XUMHUIO;

2. ¢popmuposaHrue OTBETCTBEHHOTO OTHOILIEHUS K TO3HAHUIO XUMHUU; TOTOBHOCTH U
CIOCOOHOCTH 00yYaromMXCsl K CaMOPa3BUTUIO U CaMOOOPa30BaHUIO Ha OCHOBE U3YUYE€HHBIX
(akTOB, 3aKOHOB U TEOPUH XUMHH; OCO3HAHHOTO BBIOOPA U MOCTPOCHNUE HHIUBUAYATIbHON
00pa3oBaTeNbHON TPACKTOPHH;

3. ¢opmuposanue 1eIOCTHONU €CTECTBEHHO-HAYYHOU KapTUHBI MUDA,

HEOTHEMJIEMON YaCThIO KOTOPOU SIBIISIETCSI XMMHMUYECKasi KAPTUHA MUPa;

4. oenadeHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3BUTUSIHAYKU U
0OlIeCTBEHHOMN MPAKTUKH, B TOM UUCJIE U XUMUYECKUM;

5. 0csoeHue COLMATLHBIX HOPM, ITPABUJI MOBEICHUS, POJIel U (OPM COLUATBHOMKU3HU
B COLIMYME, PUPOJIE U YACTHOM >KM3HU Ha OCHOBE 3KOJOTUYECKOU KYIbTYpPHI U

0e30macHOT0 OOpaIIeHHs C BEIIeCTBAMH M MaTepraiaMu;

6. ¢popmuposanue KOMMyHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUU CO
CBEpCTHMKAMHU U B3pOCIJIBIMHU B Tpoliecce 00pa3oBaTeIbHOI, 00IIECTBEHHO MOJIE3HO,
y4eOHO-HCCIIe0BATENIBCKOM, TBOPUECKOH U IPYTUX BUIOB JESITEIHHOCTH, CBI3aHHBIX C
XUMHUEH.



Memanpeomemmnbwie pe3yibmamot:

1. onpedenenue 1eneit COOCTBEHHOTO 00YUYEHHUs, TOCTAHOBKA
dhopmynupoBaHue 1Jis1 ce0s1 HOBBIX 3a/1a4;

2. naaumuposanue TMyTeH JOCTIXKEHUS JKEIaeMOoro pe3ysibTraTa 00ydeHUs] XUMHUHKAK
TEOPETUYECKOTr0, TaK U IKCIEPUMEHTAIBHOIO XapaKTepa;

3. coomHeceHue CBOUX NEUCTBUN C IUIAHUPYEMBIMU

pe3yJibTaTaMu, ocyujecmsieHue KOHTPOJIs CBOEH IEATEIbHOCTH B IIPOLiECcCe
JOCTUXKEHUSPE3YIbTaTa, onpeodeneHue cioco00B ACUCTBUI MTPH BBITTOIHEHUT
71a00paTOPHBIX U MPAKTHYECKUX PabOT B COOTBETCTBUH C IPABUIIAMHU TEXHHUKH
0€e301aCHOCTH;

4. onpedenenue NCTOYHUKOB XUMUYECKON MH(POPMAIUH, TOJTy4YEHUE U aHAIIN3EE,
co3/anre HH(GOPMAIIMOHHOTO MPOAYKTA U €T0 MPE3eHTAIUS;

5. UCnonvb306aHue OCHOBHBIX MHTEIUICKTYalbHBIX ONEpAllUii: aHaI13a U CUHTE3a,
CpPaBHEHHUS U CUCTEMAaTU3aInH, 0000IIEHUS i KOHKPETU3AIUH, Gblsi6leH e TIPUIHHHO-
CJIICACTBCHHBIX CBSI3EH U nocmpoerue JJOrH4CCKOro pacCyxJICHuA U YMO3AKIIFOUCHU A
(I/IHI[yKTI/IBHOl"O, ACAYKTHUBHOI'O U 1O aHaJIOFI/II/I) Ha MaTepurajic €CCTCCTBECHHO-HAYYHOI'O
coepKaHus;

6. yMeHue CO3IaI0T, MPUMEHSThH U MPEe0OPa30BhIBATH 3HAKH U CUMBOJIBI, MOJICIIUU
CXEMBI JIJIs pelieHus y4eOHbIX U MO3HABATEeNbHBIX 3a71a4;

7. ¢opmuposanue M pazgumue SKOJIOTUUECKOTO MBIIUICHUS, YMEHHE IPUMEHSTHETO B
M03HABATEIbHON, KOMMYHUKATUBHOM, COIIMAIbHOM MPaKTUKE U MPOodeCCHOHATBHON
OpHUEHTAIINH;

8. eenepuposanue U U ONpeEIIeHNE CPECTB, HEOOXOAUMBIX ISl UX
pealu3alui.

6 NPeOMemHOM HANPAGIEeHUU:

ba3oBelii ypoBeHb

BLIHYCKHI/IK HAay4YUTbHCA BLIHYCKHI/IK MMOJIYYUT BO3MOKHOCTDH
HAay4YHUTbCA




e XapaKTepHU30BaTh OCHOBHBIE METOMbI
MO3HaHUS: HaOII0IeHIE, U3MEPEHHE,
IKCIIEPUMEHT;

e OIMCHIBATH CBOKMCTBA TBEPBIX, XKUIAKUX,
ra3000pa3HbIX BEIIECTB, BBIICIISIS HX
CYIIECTBEHHbIEC IPU3HAKH;

e PAaCKpBIBATh CMBICT OCHOBHBIX XUMHUYECKHUX
MMOHATUH «aTOM,

«MOJIEKYJIa», «XUMUYECKHI
DIIEMEHTY, «ITPOCTOE BEIIECTBOY,

«CJI0)KHOE BEUIECTBOY, «BAJICHTHOCTHY,

«XUMUYECKAs PEaKIUs», UCTIONb3YS
3HAKOBYIO CUCTEMY XUMHUU;

e PpacKphIBaTh CMBICI 3aKOHOB COXPAHEHUS
Macchl BEIIECTB, IOCTOSIHCTBA COCTaBA,
ATOMHO-MOJICKYJISIPHON TEOPUH;

e pasznUYaTh XUMHUYECKUE U (PH3UYECKHE
SIBIICHUS;

e HAa3bIBaTh XMMHUYECKUE DIIEMEHTHI;

e OIIPENENIATh COCTaB BEIIECTB 10 MX
bopmynam;

e OIpelessITh BAICHTHOCTh aTOMa JIEMEHTA B
COCTUHEHUSIX;

e OIPENEIATh TUIl XUMUYCCKUX PEAKITUH;

e HAa3bIBATh MIPU3HAKU U YCIOBUS MPOTEKAHUS
XUMHUYECKHUX PEaKIIHii;

e BBIABIIATH IPHU3HAKH, CBHJICTEIIbCTBYIONINE O
MPOTEKAHUY XUMHUYECKOUW PEaKIuu Tpr
BBITIOJTHEHUH XUMHYECKOTO OTIbITA;

e COCTaBJIATH (hOPMYJIbl OMHAPHBIX
COCIUHCHMUIA,

e COCTaBJIATh YPABHEHHUS XUMUYECKHUX PEAKLIUI;
e cobuosiaTh IpaBuiia 0e30macHoi padoThl Mpu

e 8blI0BUCAMb U NPOBEPAMD
9KCNEPUMEHMANILHO 2UNOMe3bl O
XUMUYECKUX C8OUCEAX 8eujecme
Ha OCHOBe UX cocmasa u
cmpoenus, Ux cnocobHocmu
8CMynams 8 XumuiecKkue peakyuu,
0 xapaxmepeu npooyKmax
PA3NUYHBIX

XUMUYECKUX Peakyuli,

e Xapakmepuzoeamv 6 ewecmed
no  cocmasy,  CMpOEHUilo U
ceoucmeam,

YCMAaHaeIueaom NPUYUHHO-
CNe0CMBEHHBLE CBAZU MENCOY
OaHHbIMU
Xapaxkmepucmuxamu
sewecmaa;

* CcOCMaenamv MONEKYIAPHbIE
U NOJIHble UOHHBLEYPABHEHUSL NO
COKPAWEHHBIM UOHHBIM
VDABHeHUsAM,

e NPOCHO3UPOBAMb
CnocobHOCMb 8eujecmaa
NPOAGIIAMb OKUCTIUMENbHbIE UU
80CCMAHOBUMENbHBIE CEOUCMBA
cyuemom cmeneHeli OKUCIeHUs

91eMEeHMO08, 8X00AUUX 8
e2ococmas;

*  COCMABNAMb YPAGHEHUS.
peaxyuil, Coomeemcmeayouux
nocne0o8amenbHoCmu
npespawjenui
Heop2aHu4ecKuxeeuecme
PA3IUYHBIX KNACCO8,




MIPOBEJICHUH OIBITOB;

e TOJIb30BAThCS JAOOPATOPHBIM
000pyI0BaHEM U TIOCYI0H;

e BBIYHCIATH OTHOCUTEIbHYIO MOJICKYJISIPHYIO U
MOJISIPHYIO MacChl BEILIECTB;

e BBIYHCISATH MACCOBYIO JIOJTFO XUMUYECKOTO
3JIeMeHTa 10 (OpMYJie COCTUHEHNUS;

e BBIYHCIATH KOJIMYECTBO, 00BEM HITH MacCy
BEIIEeCTBa 110 KOJIMYECTBY, 00BEMY, Macce
pEareHToB WU MPOJYKTOB PEaKIINH;

e  XapaKTEepU30BaTh PUINUYCCKUE U XUMHUECKUE
CBOICTBA MPOCTBIX BEUIECTB: KUCIOPOJa U
BOJIOPO/IA;

e TMOJNy4aTh, COOMPATH KUCIOPOJ U BOJOPOI;

e pacrmo3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIE
BEIIIECTBA: KUCIOPO, BOAOPO/;

e pacKpbIBaTh CMBICI 3aKOHA ABOTaJIpo;

e PaCKpbIBATh CMBICT MOHSATUHN «TEIIOBOI
3 dexT peakun», «MOJISIPHBIA 00BEMY;

e  XapaKTepu30oBaTh GUZUYECKUE U XUMUUECKHE
CBOMCTBA BOJIbI;

e PACKpPBIBATH CMBICT ITOHSTHUS «PACTBOPY;

e BBIYHCISATH MAaCCOBYIO JIOJII0 PACTBOPEHHOTO
BELIECTBA B PaCTBOPE;

e TPUTOTOBJISITH PACTBOPHI C ONIPEIETEHHOMN
MaCCOBOM J10JI€M PAaCTBOPEHHOI'0 BELIECTBA;

e Ha3bIBaTh COCAMHCHHS N3YYCHHBIX KJIACCOB
HEOPraHMYECKUX BEIECTB;

e  XapaKTepu30BaTh GUINYECKUE U XUMHUUECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX
BEILECTB: OKCHUJIOB, KMCIIOT,0CHOBaHUH, COJIEH;

e ONpENENITh MPUHAJICKHOCTH BEIIECTB K
OTpeIeIEHHOMY KJIacCy COSTMHEHU;

e  COCTaBIATH (DOPMYIIBI HEOPTAHUUECKUX
COCIMHEHU I M3YUYECHHBIX KJIACCOB;

e TPOBOJUTH OMBITHI, TOATBEPHKTAFOIINE
XUMHUYECKHE CBOMCTBA N3YUEHHBIX KJIACCOB
HEOPraHUYECKUX BEIECTB;

e pacmo3HaBaTh OMBITHBIM IIYTEM PACTBOPHI
KHUCTIOT U IIEeTI0Yei 0 U3MEHEHUIO OKPACKU
WHJMKATOPA,;

e  XapaKTEepU30BaTh B3AMMOCBSI3b MEKIY
KJIACCAMH HEOPTaHMUECKHUX COCTUHEHHIA,

e packpbIBaTh cMbICH [leproanyeckoro 3akoHa
J. . Menneneena;

e  OOBACHATH (PU3UYECKHIT CMBICTT aTOMHOTO
(OpPsSIAKOBOI0) HOMEpPa XUMUYECKOTO

e gblOGUCAMD U

npoeepamy
IKCHEPUMEHMATILHOSUNOME3bl
0 pe3ynbmamax 8030elcmeust
PA3UYHBIX

@akmopos Ha usmeHeHue
CKOPOCMUXUMUYECKOU PeaKyuu;

e UCNONL306aAMD
npuobopeménHvle 3HaHus OJisl
9KONI02UYECKU 2PAMOMHO20

nosedeHUsl 8 OKpydicaroweli cpeoe;

*  UCNONBL306aAMD
npuodpeméntbie Kirouegwle

KOMNnemeHyuu npu
8bINOTHEHUUNPOEKMO8 U
VUeOHO- UCCTe008AMENbCKUX
3a0ay no u3yueHuIo CeoUcCms,
€cnocob08 noyueHus u
PACNO3HABAHUSL BEWeCE;

e 00beKmusHo
oyeHusamv UHGOpMayuio
08ewecmeax u XUMU4ecKux
npoyeccax,

e KPUMUYECKU OMHOCUMBCS K
nceg0oHAyYHOU UHpOpMayulU,
Heod0OpocosecmHoUpeKiIame 8
Ccpeodcmeax maccosoll
ungopmayuu;

e 0CO3HaBamMb 3HAYEHUE
meopemuyecKux 3HAHUUNO Xumuu
OJ151 NPAKMU4eCcKoll
OesmenbHOCMU Yelogexd;

e 030ar0m Mooenu u cxemol OJisl
pewierust y4eOHbIX U
NO3HABAMENbHBIX 3A0aY,
NOHUMAMbHEOOX0OUMOCHD
Cco0O.I00€eHUsL NPeONnUCAHU,
npeonazaemvlx 8 UHCIMPYKYUsIX no
UCNOIb308AHUIO IEKAPCME,
cpedcmas Obimosol XUMUU U Op




9JIEMEHTa, HOMEPOB TPYIIIHI ¥ IEPHOJIa B
nepuoanueckoit cucreme /. 1. Menneneena;

e OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CTPOCHHUS aTOMOB, CBOMCTB 3JICMEHTOB B
mpeieax MaJbIX MePHOJIOB U TJIABHBIX
MOATPYIII;

e XapaKTepHU30BaTh XUMHUUYECKHUE FIEMEHTHI (OT
BOJIOpO/A JI0 KaJblKs) HA OCHOBE UX IOJO0KEHHUS B
nepuoanueckoit cucreme J[. U.MenneneeBa u
O0COOCHHOCTEH CTPOCHUS UX aTOMOB;

e COCTABJISITh CXEMBI CTPOCHUS aTOMOB TIEPBBIX
20 snemeHTOB niepuoAnIeckoi cucrems /1. U.
MeHnpeneena;

e  PACKpPBIBATh CMBICI TIOHSITHI:

«XUMHYECKASI CBA3BY, «IJICKTPOOTPHUIIATEIIBH
OCTbY;

e  XapaKTEpHU30BaTh 3aBUCUMOCTh (PU3MUYECKHUX
CBOMCTB BEIIIECTB OT THIIA KPUCTAINTMYECKON
PELIETKY;

e ONpPEIEeIATh BUJI XMMHUECKOHN CBSI3U B
HEOPraHUYECKUX COCAMHCHUSX;

e n300pakaTh CXEMbI CTPOCHUS MOJICKYI
BEILIECTB, 00pa30BaHHBIX Pa3HBIMU BUAMU
XUMHYECKHUX CBI3EH;

e  PacKpBIBATh CMBICI MIOHSATHI
«HOHY», «KaTHOHY», «aHHOHY,
«OIEKTPOJIUTHIY, «HEDJIEKTPOJIUTHIY,
«ONEKTPOJIMTHYECKAS TUCCOLIUALIHS,
«OKHUCIIUTEIIbY», «CTEIEHb OKUCICHUS,
«BOCCTAHOBUTEJIbY», OKHUCICHUEY,
«BOCCTaHOBIICHHUEY;

e  OIpeNeNsaTh CTENEeHb OKUCIECHUS aToMa
3JIEMEHTA B COCAUHCHHM;

e PacKphIBaTh CMBICI TEOPUHU
AIEKTPOIUTUYECKOMN TUCCOIUAINN;

e COCTABJISITH YPABHCHHS DJICKTPOITHTHICCKOM
JUCCOLMAIUN KUCIIOT, IEJI0YEH, COJIeH;

e OOBACHATH CYHIHOCTb IpOLECcCa
ANEKTPOIIUTUIECKON JUCCOIUAIIIH U PEAKIUit
HOHHOI'0 0OMEHa;

e COCTABIISTH MOJIHBIE H COKPAIIEHHBIC HOHHBIS
ypaBHEHUs peakiuii o0OMeHa;

e ONpEeNesITh BO3SMOXXHOCTh TPOTEKAHUS
peaxiuii HOHHOTO OOMEHa;

e TMPUBOAWTH PEAKIIUH, TOATBEPKAAIOIINE
Ka4eCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB;

e  OMpENEATh OKUCITUTENb U BOCCTAHOBUTEID;




e COCTaBJIAATH YpaBHCHHA OKUCIUTCIILHO -
BOCCTAaHOBUTCIIBHBIX peaKHHﬁ;

e HAa3bIBATb (baKTopBI, BJIMAIOIIUME HA CKOPOCTH
XHMHYECKOH pPEaKkuu;

. KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XUMHUYCCKUE pCAKIIUU I10
PAa3JIMYHBIM ITPpHU3HAKAM,

. XapaKTCPU30BaTh B3AUMOCBA3b MCIKIY
COCTaBOM, CTPOECHHUEM U CBOKWCTBAMHU
HEMETAaJUIOB;

e TIPOBOJAUTH OIBITHI IO HOITYYCHHIO,
COOMPaHUIO U U3YYCHUIO XUMUYECKUX
CBOMCTB Ta3000pa3HbIX BEIIECTB!
YTIJIEKUCIIOTO Ta3a, aMMHaKa;

e pacmo3HaBaTh OIBITHBIM MYTEM ra3000pa3Hble
BEILECTBA: YIIICKUCIIBIN ra3 1 aMMHUaK;

e  XapaKTepU30BaTh B3aMMOCBS3b MEKIY
COCTaBOM, CTPOCHUEM U CBOMCTBaAMHU
METaJLJIOB;

. Ha3bIBATh OPraHU4YCCKUEC BEIICCTBA 110 UX
dbopmyIie: MeTaH, 3TaH, THJICH, METaHOII,
3TaHOJ, TIMLEPUH, YKCYCHAs KHCIIOTa,
AMUHOYKCYCHasi KCJIOTa, CTeapUHOBAsI
KHCJIOTA, OJICMHOBAsA KUCIIOTA, TIIFOK03a;

e  OLICHMBATH BIHMSHUE XMMUYECKOTO
3arpsI3HCHUS OKPYIKAFOIIEH Cpe/ibl Ha
OpraHM3M YeJIOBEKa;

e TPaMOTHO OOpAIIAThCS C BEIIECTBAMH B
MOBCETHEBHOM KH3HU;

e OIpEICSITh BO3MOXKHOCTD MTPOTEKAHHSI
peakuuii HEKOTOPBIX PEACTaBUTENEH
OpPraHMYECKUX BEIIECTB C KHCIOPOIOM,
BOJIOPOZIOM, METAJIJIAMHU, OCHOBAHUSIMH,
rajoreHaMu.

2. Copep:xaHue y4eOHOI0 npeaMeTa
Xumus 8 kiaace
(68 uacos, 2 yaca B He/1eJI10)
HavajibHbIe MOHATUA U 3AKOHbI XUMHUU

Tena u BemectBa. CBOMCTBA BEMIECTB. DTATOHHBIC (DU3WUYECKHE CBONCTBA BEIECTB.
Marepuansl U MaTepuaiioBeneHue. Poib XUMHM B JKH3HM COBPEMEHHOIO OOIIECTBa.
OTtHoleHne o01IecTBa K XUMHUU: XeMopuius 1 xemodoous.

Mertoab! nzyuenust xumuu. HabGmronenue. Dxcnepument. MojenupoBanue. Mojenu
MaTepuaIbHble U 3HAKOBbIE UM CUMBOJIbHBIE.

l'asel. XKunkoctu. TeEpasle BemecTBa. B3auMHbBIE NEpexolbl MEXy arperaTHbIMH
COCTOSIHUSIMU BEIIECTBA: BO3rOHKAa (cyOnumanusl) M JecyOnumanus, KOHACHCalus U
HCIIapEHHE, KPUCTAJUIM3ALMS U IIJIaBJICHHUE.




®uznueckue sBiaeHus. Yucteie BeniecTBa 1 cMecH. ['oMoreHHble 1 rereporeHssle cMecu. Cmecu
ra3oo0pasHbie, xkuakue U TBEpAbIe. CIOCOOBI pa3feNieHus: CMecei: MeperoHKa, WM JUCTHILISIUS,
oTcTauBaHue, pUIbTPOBaHKE, KPUCTATN3ALIMS WK BhITapuBaHue. Xpomatorpadus. [Ipumenenue stux
croco00B B 1a00paTOPHOI MPAKTHUKE, HAIPOU3BOJICTBE U B OBITY.

XuUMUYECKUE dJIeMEHThl. ATOMBI W MOJeKynbl. [IpocThle U CIIOKHBIE BEIIECTBA.
Amiotponus Ha npumMepe kuciaopoaa. OCHOBHBIE TOJIOKEHHUS ATOMHO - MOJIEKYJIIPHOTOYYEHHUSI.
Nonsl. BemecTBa MOJIEKYISPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUSI.

3Haku (CMMBOJIBI) XUMHYECKHX 3JIeMeHTOB. HMHbopMmarus, KOTOpYO HECYT 3HaKu
XUMUYECKUX O3JEMEHTOB. OTHMOJIOTHS Ha3BaHUM HEKOTOPBIX XHUMHUYECKHX 3JIEMEHTOB.
[lepuonnyeckas tabnuma xumuyeckux snemeHtoB Jl. M. MenpaeneeBa: KOPOTKONEPHOAHBIN U
JUIMHHONIEpUOAHBIN BapuaHThl. [lepuonsl u rpymnmel. [1aBHast 1 moGouHas MOATPYIIIBL, UIH A- U
B-rpynnsl. OTHOCUTENBHASA aTOMHAs Macca.

Xumunyeckue ¢Gopmynbl. Uuaekcsl u koddduumentsl. OTHOCUTENbHAS MOJEKYJISpHAs
macca. MaccoBasi 011 XUMHYECKOTO 3JIEMEeHTa B coenuHeHnu. VHpopmanus, KOTOPYIO HECyT
XUMHYECKHE (HOPMYIIBI.

BanentHocts. CrpykTypHBIE (DOpMYnbl. XWMHUYECKHUE DJIEMEHTHI C TIOCTOSSHHOW H
MEPEeMEHHOI BaJICHTHOCTHbIO. BBIBOJ (hopMyInbl coequHEHHs NO BajieHTHocTu. OmnpeneneHue
BAJICHTHOCTH XHMHYECKOrO »3jeMeHTa 1o ¢opmyie BemectBa. CocTaBieHHE Ha3BaHHIA
COEIMHEHUH, COCTOSIINX U3 IByX XUMHUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTU. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTB.

XUMHUECKHUE peakly. PeareHTol 1 poIyKThl peakiuu. [I[pu3Haku XuMHUYECKUX peaKiuil.
VcnoBuss uX TNpOTeKaHWs ©  NpekpamieHus. Peakuuu rTopeHHs. ODK30TEPMHUYECKHUE U
SHIOTEPMHUUYECKHUE PEAKIUU.

3aKOH COXpaHEHHUs MAacChl BEUIECTB. XUMUUYECKHE ypaBHeHUs. COCTaBICHIUE XUMHUECKUX
ypaBHeHui. THbopMaIus, KOTOPYIO HECET XUMUYECKOE ypaBHEHHE.

Knaccudukanuss XuMHUYECKUX pPEaKIUi MO COCTaBy U UYUCIY PEareHTOB W IMPOJYKTOB.
Tunel XuMuUYeckuX peakuuid. Peakiuu coequHEHHs, Pa3JIOKEeHHs, 3aMelleHUus U OOMEeHa.
KaranmsaTops! u kaTanms.

BaskHeiilmue npeacraBuTeNId HeOpPraHuveckux BemecTB. KoimvecTBeHHbIEe OTHOLICHMS B
XUMUH

Cocras Bo3ayxa. [lonstre 06 00bEMHOI 10716 KOMITOHEHTA TPUPOIHOM ra30BOM cMecH
— Bo3ayxa. Pacuér 060BpEMa KOMITOHEHTA Ta30BOI CMECH 110 €ro 00bEMHOM J10J1eu
Ha000pOT.

Kucnopona. O3omn. [Tonyuenue kucnopoga. Codupanue v pacrio3HaBaHHe KUCIOPO/IaA.
XUMHUECKUE CBOMCTBA KMCIOPO/Ia: B3aUMOICHCTBUE C METAINIAMU, HEMETAJIaMHU 1
CJIOKHBIMU BelecTBaMu. [IpuMenenue kucnopoga. Kpyropopor kuciaopoa B Ipupoe.

Oxkcunsl. O0pa3oBaHre Ha3BaHUN OKCUAOB M0 ux Gopmynam. CocraBneHue Gopmyin
OKCHJIOB 110 UX Ha3BaHMsIM. [IpercTaBuTenn OKCHI0B: BOAA U YITIEKUCIIBbIN Ta3, HerameéHas
U3BECTb.

Bognopon B npupone. dusnueckre 1 XMMUYECKHE CBOMCTBA BOAOPO/A, €T0 MOJIYYEHHUE U
MIPUMEHEHUE.

Kucnotsl, ux cocraB u kinaccudukamnusi. Muaukaropsl. Tabnuiia pacTBOPUMOCTH.
ConsiHas U cepHasi KUCIOThI, UX CBOWCTBA U IPUMEHEHUE.

Comn, ux cocTaB 1 Ha3BaHUs. PacTBopuMOCTh coneit B Boge. [IpeacraBurenu coeil:
XJIOpU HaTpusl, KapOoHaT HaTpus, pocdar KaabLus.

[TocTostnuas ABoraapo. KonmmaectBo Bemectsa. Mosb. Monsipaas macca. Kpatabie
€MHULBI U3MEPEHUS KOJTMYECTBA BEUIECTBA — MUJIIUMOJIb U KUJIOMOJIb, MUJIJTUMOJISIPHAS U
KUJIOMOJISIpHAsi Macchl BELIECTBA.



Pacuétel ¢ ncnonb30BaHMEM MOHATHI «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«IOCTOSIHHAsA ABOTaApoO».

3akon ABorapo. MossipHblil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENBHASTIIOTHOCTh
OJIHOT'O ra3a o Ipyromy.

KpaTtHbie equHUIBI U3MEpEeHUs] — MUJUTUMOJISIPHBIN M KUJIOMOJISIPHBIM 00bEMBbI
ra3000pa3HbIX BEIIECTB.

Pacuétel ¢ ncnonb30BaHUEM MOHATUNA «KOJIMYECTBO BELIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30BY», «IIOCTOSTHHAST ABOTAAPOY.

Pacuétel ¢ ncnonb30BaHUEM MOHATUNA «KOJIMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM ra30By», «4UCI0 ABOTAIPO».

I'unpocdepa. Kpyrosopor Boabl B mpupojae. Puznueckne U XUMHUECKAE CBOWCTBABOJIBL:
B3aUMO/ICHCTBUE C OKCUAAMM.

OcHoBaHusl, UX coctaB. PacTBOpUMOCTh OCHOBaHUH B Boje. VI3MeHEHHE OKpacKu MHIAUKATOPOB
B LIENOYHOM cpene. [IpencraBureny menoyen: ruApOKCHUIbI HATPHUSL, KAJIUS U KaJIbLUs.

PactBoputens u pactBopéHHoe BewecTBo. PactBopel. PactBopenue. I'napartel.MaccoBas nons
pacTBOpPEHHOr0 BewlecTBa. Pacyérhl, CBSI3aHHBIE C HWCIOJIb30BAHUEM IOHATHUS «MAacCoOBasl 101
PacTBOPEHHOTO BEILLIECTBAY.

OcHOBHBIE KJIACCHI HEOPraHUYecKuX coeauHenuii O0o0meHne
CBeJIeHU 00 OKCHJIaX, UX KiacCU(UKaIMU, Ha3BaHUIX U CBOMCTBax. CroCOObI MOTyYEeHUsOKCHIOB.

OcHoBanus, ux kiaccuuKalus, Ha3BaHUS U CBOWcTBa. B3ammopelicTBue ¢ KHUCIOTamH,
KHCJIOTHBIMU OKCHJAMHU M COJISIMU. PasnoskeHre HepacTBOPUMBIX OCHOBaHHMU. CrocoObl MOJydeHUs!
OCHOBAHMII.

Kucnotsl, ux xmaccupukamms u Ha3zBaHusa. OOIIKMEe XUMHUYECKHE CBOMCTBA KHUCIOT.
B3aumMopeiicTBue KHUCIOT € MeETaulaMH. ODJIEKTPOXUMUYECKUM psAJ  HANPSKEHUM METaJuloB.
B3anmopeiicTBre KUCIOT ¢ OKCUAAMU METAJUIOB.

B3auMopeiicTBre KUCIOT ¢ OCHOBAaHUSAMM — peakuus HeHTpaausanuu. B3aumonelcTBue KHCIOT C
cossimu. [lomydueHue GeCKUCTOPOTHBIX
U KHCIIOPOJCOAEPHKAIINX KUCIOT.

Comm, ux knaccudukanus u cBoicTBa. BzaumoaeiicTBue coseit ¢ MeTaiiiaMu,0CO0EHHOCTH
3TUX peakui. BzanmonencTeue coien ¢ COasIMH.

['eneTndeckue psiipl MeTaJia M HeMeTaiia. [ eHeTruueckas CBsI3b MEXy KilaccaMmu
HEOPraHUYECKUX BEIIECTB.

epuoguyecknii 3axkon u [lepuonnyeckasi cucrema xumnueckux 3j1emeHToB/[. . MenaeneeBa u
CTpPO€eHHe aTOMAa

EcrecTBeHHBIE CEMENCTBA XMMHUYECKUX JIEMEHTOB: LIEJIOYHBIE W IIEJIOYHO3EMENIBHBIC METAILIBI,
rajloreHbl, UHepTHBIe (O6JaropojHbie) razbl. AMGOTepHOCTh. AMMOTEpPHBIE OKCHUABI M THAPOKCHIBI.
KommuiekcHsie conn.

Otkpeitue JI. Y. Menneneesbim [lepuonudeckoro 3akoHa u cosnanue um llepmonnueckoit
CUCTEMBI XUMHYECKHUX DJIEMEHTOB.

ATOMBI Kak (popMa CyIIECTBOBAHUS XUMUYECKUX 371eMEeHTOB. OCHOBHBIE CBEJCHUS O CTPOCHUU
aToMOB. JloKa3aTenbCTBa CIOKHOCTH CTpoeHHsi aToMoB. OmbiThl Pesepdopna. [Inanerapnas monens
CTPOEHHUs aToOMa.

CocraB aTOMHBIX sJ€p: NPOTOHBI, HEUTPOHBL. OTHOCHUTENIbHAsT aTOMHas Macca.
B3anMoCBsA3b IOHATUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAs Maccay.

Mukpomup. OnexTpoHsl. CTpOEHUE 3IIEKTPOHHBIX YPOBHEN aTOMOB XHMHYECKHX 3JEMEHTOB

NoNe 1-20. [TonsiTHE 0 3aBEPIICHHOM AJIEKTPOHHOM YPOBHE.

N3otonbl. @usnueckuii cMmbicn  cuMBOJIMKKA  [lepumoamdeckord  cucteMbl. CoBpeMeHHas
dhopmynuposka [lepuogundeckoro 3akoHa. MI3MeHeHUsI CBOMCTB JIEMEHTOB B IIEPUOIaX U TPYIIax, Kak
(GYHKIUST CTPOCHHSI DTIEKTPOHHBIX 000JI0UYEK aTOMOB.

XapakTeprucTHKA AJIEMEHTA-METAIIA U AJIEMEHTAa-HEMETAJLIA 10 UX MOJIOKEHUIO B [lepuoanueckoit
cucTeMe XuMHYecKux 3jaemMeHToB 1. 1. MeHnaeneena.

Xumunueckasi cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKINH

HNonnas xumuueckas cBs3b. MoHBI, 00pa30BaHHBIE aTOMaMU META/UIOB W HEMeTauioB. CXeMbI
00pa3oBaHMsl MOHHOW CBS3M JUIsi OMHAPHBIX COEAMHEHUH. MOHHBIE KPUCTAIIIMUECKUE PEHIETKU U



(¢u3nyeckue CBOMCTBA BEIIECTB € 3TUM TUIIOM peléTok. [TonsaTre o popMyabHON equHMIIE BELECTBA.

KoBasienTHass XuMHU4YecKasi CBsA3b. OJIEKTPOHHBIE W CTPYKTypHblEe (Gopmyisl. KoBaieHTHas
HernossipHast cBsi3b. CXxembl 0O0pa3oBaHMsl KOBAJIGHTHOW CBS3M M OWHApHBIX COEAMHEHUI.
MonekyJIspHbIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BELIECTB C 3TUM THUIIOM PEIIETOK.

ONEeKTPOOTPULATENIBHOCTD. Py anekTpoorpunarensHocTd. KoBaneHTHas MOsIpHas XUMHAYECKas
cBs3b. Jumons. Cxembl 00pa3oBaHMs KOBAJICHTHOH IMOJIIPHON CBS3HM Uil OMHAPHBIX COEIMHEHHH.
MouekynsipHble 1 aTOMHBIE KPUCTAJUINYECKUE PELIETKH, CBOMCTBA BEIIECTB C ’TUM THUIIOM PEUIETOK.

Meramumueckass XUMHUUYECKasi CBSA3b M METAUIMYECKass KPUCTAJUIMYECKAsl PEIETKA.

CBoiicTBa BEILIECTB C 3TUM TUIIOM pelIETOK. EanHas npupoia XUMUUECKUX CBSI3EH.

Crenens okuciienus. CpaBHEHHE CTENICHU OKUCIEHUS U BasleHTHOCTH. [IpaBuia pacu€ra crenenen
OKHCIICHHA 10 (pOopMyIaM XUMHUYECKUX COCAMHEHUI.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE  peakuuu. OIpenencHue CTENeHed  OKHUCIEHUs I
3JIEMEHTOB, 00pa3yIOIIUX BELIECTBA Pa3HBIX KIAccoB. Peakunu MOHHOTO OOMEHAa U OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakuMu. OKHUCIUTENIb U BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBIICHHE.
CocraBiieHHE YpaBHEHMM OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN METOJOM 3JIEKTPOHHOIO
OanaHca.

Conep:xanue yueOHoro npeameraXumus 9 kiacc
(68 yacoB, 2 yaca B HeJ1eJI10)
IloBTOpeHue U 00001IeHUE CBeIeHNI 10 Kypcy 8 KJacca

bunaphbie coeauaenus. OKCUIBI COJIC00Pa3yIOIINe U HECOIe00pa3yroIIue.

I'uapokcuapl: oCHOBaHMs, aMPOTEpHbIC, KUCIOThI. CpeTHue, KUCIIbIE, OCHOBHBIE COJIH.

O06o0muIeHne CBeIeHN 0 XUMHUECKUX peaknusx. Kinaccupukanus XuMHUECKUX peaKIyii o
pa3IMYHBIM OCHOBaHUSIM: COCTABY U YUCITY PEarupyromx 1 00pa3yonuxcsl BEIECTB, TEIIOBOMY
3¢ (deKTy, HalpaBICHUIO, U3MCHCHHIO CTETICHEH OKHCIICHUS DJIEMEHTOB, 00Pa3yIOIIUX pearnpyroIInue
BEIIECTBA, (hase, UCIOIb30BAHUIO KaTalIN3aTopa.

[ToHsATHE O CKOPOCTH XUMHUYECKOH peakiuu. DakTOpsl, BIHUSIONINE Ha CKOPOCTh XUMUYICCKUX
peaKIuii: IpUPOa PearupyroMX BEIIECTB, UX KOHIICHTPAIUS, TEMIIEPaTypa,Ioniaib
CONPUKOCHOBEHHUS, HAIMYHNE KaTanu3aropa. Karamms.

XuMHYecKHe PeaKIni B PACTBOPAX JIeKTPOJIUTOB

[TonsiTHE 00 SIEKTPONUTUYECKON TUCCOLMAIUU. DIEKTPOIUTHI U HEIIEKTPOIUTHL. MexaHu3m
JUCCOIUAITIN  DJIEKTPOJIUTOB C Pa3IMIHBIM XapakTepoM cBs3u. CTENeHb JICKTPOIHTHYCCKOM
nucconuanui. CHUIIbHBIE U C1a0ble AIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TCOPHH IJICKTPOITUTHYSCKON nucconnanuu. Kimaccudukamuss MOHOB U MX
cBolicTBa. KHCIOTBI, OCHOBaHUS M COJIU KaK JCKTPOIUTHI. VX KilacCU(UKAIHS U TUCCOIIHALINS.

OO0mme XMMUYECKHE CBOMCTBA KHUCJIOT: M3MEHEHHE OKPACKU HHAMKATOPOB, B3aWMOJECHCTBUE C
MeTalJIaMHi, OKCUIaMU M TUIPOKCHIAMU METAJIOB U COJISIMH. MOJEeKynsipHble U HOHHBIE (TTOJTHBIE U
COKpalIEHHbIE) YPaBHEHUS pEaKIIUM.

XHWMHMYECKUN CMBICI COKPAlIEHHBIX YPABHEHUW. YCJIOBHS NPOTEKaHUS PEAKUUH MEXIY
3JIEKTPOJIUTAMHU 10 KOHI[A. PsAJT aKTHBHOCTH METAJIJIOB.

OO0uIe XMMHUYECKHE CBOKMCTBA IIEJIOUeH: B3aUMOJICHCTBHE ¢ KHCIIOTAMH, OKCUJAMH HEMETAIIJIOB,
cossimu. OOIIMe XUMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHHI: B3aUMOJICHCTBUE C KHCIOTAMHU,
paziioKeHUe NpU HarpeBaHUU.

OO6mre XuMHUYECKHUe CBOMCTBA CPETHUX COJICH: B3aUMOCHCTBHE C KHCIIOTAMU, IIEJI0YaMU, COTISIMU
U MeTajaaaMu. BzauMoaelcTBie KUCIBIX COJICH CO IIeI09aMH.

IMaaponus, kak 0OMEHHOE B3aUMOCHCTBUE COJiel ¢ BOJOW. [ MAPOIN3 CONMCHIBHOTO OCHOBAHHMS
U c1aboii KUCIOTHL. ['uaponu3 cou c1aboro ocCHOBaHUS U CUIbHOU KucnoThl. [lIkama pH.

CBoiicTBa KHCJIOT, OCHOBaHMM, OKCHUIOB M COJEH B CBETE€ TEOPHM DIEKTPOJIMTHYECKOU
JUCCOIMAIMU U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

HeMeTanabl 1 UX COeAMHEHNUSA

CTpoeHne aTroMOB HEMETauIOB M HUX nosoxkenue B Ilepmogmyeckoir cucreme. Psn
ANEKTPOOTpUIATENbHOCTU. KpucTamunueckue pemeéTkl HEeMETaIOB — TPOCThIX  BEIECTB.
Annorponust u e€ mpuunHbl. Ou3nyeckue cBoiicTBa HemeTaioB. OOIIMEe XUMHUYECKHE CBOWCTBA
HEMETAIIOB: OKHUCIUTCIbHBIC M BOCCTAHOBUTEIIBHBIC.

['anorensl, CTpoeHUE UX aTOMOB M MOJIEKYJ. DPU3NYECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB.



3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB raJJOr€HOB B 3aBUCUMOCTH OT UXII0J0KeHUs B [leproanueckoi
cucteMe. HaxoxieHue raJioreHoB B IPUPOE U UXMOTydyeHre. 3HaueHHe U IPUMEHEHHE rajJOreHOB.

["anmoreHoBOIOPOBI U COOTBETCTBYIOUINE UM KHUCIIOTHI: IJIABUKOBAs, COJIsHAs,0pOMOBOIOPOIHAS,
nogoBosopoaHasi. [anorenuasl. KadecTBeHHbIE peaknMM Ha TajloreHu]- HOHBL. [Ipumenenue
COEIMHEHUI raJlOreHOB U UX OMOJIOrHYecKas poJib.

Oomas xapakrepuctuka aneMeHToB VIA-rpynmel. Cepa B mpupoe u e€ noiydeHue. AJIOTPOITHbIC
MOAU(UKAIIH Cephl U UX CBOMCTBA. XMMHUYECKHE CBOICTBA cephl U €€ MpUMEHEHHE.

CepoBOJOpOJI: CTPOEHUE MOJEKYINbI, (PU3NYECKUE M XUMHUYECKHE CBOWCTBA, IOJYYCHUE U
3nauenue. CepoBoopoanas kuciota. Cynbpuabl 1 ux 3HadeHue. JIroMuHOPOPHL.

Oxcup cepsl (IV), ceparcrast kucinota, cynbpuThl. KauecTBeHHas peakius Ha CyJIb(QHUT-HOH.

Oxkcun cepsl (VI), cepnas kucnota, cyiabdarel. Kpucrammoruaparel. KauecTBeHHasi peakius Ha
Cynb(aT-HoH.

CepHas KUCIIOTa - CUJIBHBIN 2JIEKTPOIUT. CBOMCTBA pa30aBICHHON CEPHOM KMCIOTHI, KaK THITHYHOM
KHCIIOTHI: B3aUMOJICUCTBHE C METaJUIaMU, OCHOBHBIMH U aM(pOTEPHBIMUA OKCHJIAMH, OCHOBAHUSIMU U
ambOoTepHBIMU THAPOKCHIaMH, cosiMu. KadecTBeHHas peakiiys Ha cylib(ar-uoH.

OO6miast xapaktepuctuka siemMeHTOB VA-rpynmbl. A30T, CTpPOEHHE aToMa U MOJICKYJIBI.
duznyeckue U XUMUYECKUE CBOWCTBA U MPUMEHEHHE a30Ta. A30T B MPUPOJE U €ro OHOIOrHYecKas
pOJIb.

AMMHAK, CTpPOEHHUE MOJIEKYJIBI M (PU3UUYECKHe CBOMCTBA. AMMHAYHAas BOJIa, HAIIATBIPHBIN CIIUPT,
ruapaT aMmuaka. JIOHOPHO -akUENnTOpHBIM MeXaHW3M OOpa3oBaHMs KAaTHOHA aMMOHMUS.
BoccranoBurenbhbie cBolicTBa ammuaka. Cor aMMOHUS U UX NpuMeHeHne. KadecTBeHHas peakius
Ha KaTHOH aMMOHHSI.

Oxcuapl a30Ta: HECOICOOPa3yIONMUEe M KUCIOTHBIC. A30THCTast KUCIIOTa U HUTPUTHI.

A30THas KucnoTa, e€ nojyuyeHue u ceorcra. Hurpartsl.

docthop, crpoerme aroma u amwiorponus. Dochumpl. Dochun. Oxcun dochopa(V) u
oprodochopnas kucnora. Pocharel. Dochopusie ynodpenus. MHCEKTULINIBI.

OObmas xapakrepuctuka 3yeMeHToB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, IMPOCTBIX
BELIECTB U COCJUHEHHI B 3aBHCHUMOCTH OT IOJIOXKEHHs 3JeMEeHTOB B llepmonnyeckoil cucteme.
VYrnepoa. AmnorponHsie MoauduKauu: anMas, rpadut. AMOp(HBINM yriaepoa U ero copra: caxa,
aKTUBUPOBAHHBIN yroib. ApncopOrusi. XuMmuueckue CcBoiicTBa yriepona. Kokcoxumuyeckoe
MIPOU3BOJICTBO U €r0 MpoAyKius. Kapouasl.

Oxkcun yrnepona(ll): crpoenue Monexysnbl, moixydeHue u ero cpoiictBa. Okcua yriaepona(IV):
CTpPOEHHE MOJIEKYJIbl, MOJIyUeHUE U €ro CBOWCTBA. YTrosbHas kucioTa. Cojau yroJbHOM KHCIOTHI:
KapOOHATHI U THIPOKapOOHaTh. TeXHUYECKas U MUILEBasi COJIA.

Heopranuueckue u© oOpraHmdeckue BelIECTBA. YTJIEBOAOPOAbl.  XHMHMUYECKOE CTPOCHHE
OpPraHMYECKUX BEIIECTB, KaK MOPSI0OK COETMHEHUS aTOMOB B MOJIEKYJIE MO BaJIECHTHOCTH.

Mertan, 5TaH, Kak MpeesbHble YIJIEBOAOPOJAbl. OTUJIEH U AaleTH/IEeH, KaK HempeaebHbIe
(HEeHaCBIILIEHHBIE)  YTIIeBOAOPOAbl. [ opeHue yriaeBomoponoB. KadecTBeHHblE peaklUd Ha
HeTIpeIeIbHBIC COCTUHECHHUS.

DOTUJIOBBIN CIHMPT, €T0 MONy4YeHHe, IPUMEHEHHE U (u3nonornyeckoe neicteue. TpExaToMHBIN
cnupT runepud. KadecTBeHHast peakiys Ha MHOTOAQTOMHBIC CIUPTHL. YKCYCHas - MPEACTaBUTEIh
KJ1acca KapOOHOBBIX KHUCIIOT.

Kpewmuuii, crpoenue ero aroma u cBorctBa. Kpemuuit B npupoje. Cunmuuuasl U cuinad. Okcua
kpemHusA(1Y). Kpemaueas kucnota u e€ comm.

[Ipou3BoacTBO crexkna W 1emMeHTa. [IpoAyKIus CHUIMKATHOW MPOMBIIIUICHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuka, Gapdop, dasHc.

OnTrnyeckoe BOJIOKHO.

Hemerannel B mpupone. dpakinoHHas MEperoHKa >KUIKOTO BO3AyXa KaK CHOCO0 MOy4eHUS
KHCIIOpo/ia, a30Ta, aproua. [lonydenue dpocdopa, kpeMHHUsI, XJI0pa, Ho/la. DINEKTPOIU3 paCTBOPOB.

[TonydeHue cepHON KUCIOTHI: CBHIPhE, XUMU3M, TEXHOJIOTUYECKAsT CXeMa, METOJKHIISIIETO CIOs,
MIPUHITUIIBI TETUIO0OMEHA, TPOTHBOTOKA U UPKYIAIUU. OneyMm.

[Tpon3BoICTBO aMMHUaKa: CHIPhE, XUMU3M, TEXHOJIOTUYECKAs CXeMa.

MeTtaniabl M MX COeTMHEHUS

[Tonoxxenue metamioB B [lepuonnueckoit cucreme xumuyeckux snementoB JI. . Menpeneena,
CTPOCHHE WX aTOMOB W KpHUCTa/NIOB. MeTajudeckasl CBsi3b M METaJUIMYeCKash KPUCTAJUTHYECKast



pemérka. PuU3MYECKHE CBOMCTBA METAJUIOB: JJIEKTPO- M TEIUIONPOBOJHOCTh, OTpa)karomias
CIOCOOHOCTB, MIACTHYHOCTD. CIUIaBbI YEPHBIE U IBETHHIC.

Metajuibl KaK BOCCTAaHOBUTENIM. OJJECKTPOXUMHUYECKHUU psAa  HanpsbkeHuid. Bzaumopelctue
METaJUIOB C HEMETaJUIaMH, OKCUIaMH, KUCIOTaMH, COISIMU. AJTIOMUHOTEPMHUSL.

CtpoeHue aTtoMOB W TPOCTHIX BEIIECTB IICIOYHBIX METAUIOB. 3aBUCUMOCTh (U3MYECKUX U
XUMHUYECKUX CBOMCTB MICIIOYHBIX METALIOB OT 3apsANOB siep MX aTroMOB. OKCHABI M TUIPOKCHUIBI
IIEJTOYHBIX METAJUIOB, UX IIOJYyYEHHE, CBOMCTBA, NPUMEHEHHE. BakHeHIIMe CcOoau MIETOYHBIX
METaJUIOB, UX 3HAUYEHHUE B )KUBOW U HEKUBOU MPUPOJIC U B HKU3HU YEIOBEKA.

CtpoeHue aTOMOB U ITPOCTHIX BEIIECTB MIETOYHO3EMENIbHBIX METAILIOB. 3aBUCUMOCTh (PU3HUECKUX
U XMMHMUYECKUX CBOMCTB IEJIOYHO3EMEJIbHBIX METaJUIOB OT 3apsjoB sjep UX aToMoB. OKCHUIBI U
TUJPOKCUJIBI IIEJIOYHO3EMENBHBIX METAJUIOB, UX IOJYyYEHHE, CBOMCTBA U MpUMEHEeHUE. BaxkHeiimme
COJIM MIENIOYHO - 3€MEJIbHBIX METAJJIOB, UX 3HaYEHHE B MPUPOJC U KU3HM uenoBeka. KapOoHatsl u
TUAPOKAPOOHATHI KAJIBIIHS.

XéctrkocTh BOABI: BpeMeHHass W MOCTOsiHHAsA. CrocoObl yCTpaHEHUS BPEMEHHOW >KECTKOCTH.
Crnioco0bl yCcTpaHeHHs TOCTOSTHHOU KECTKOCTH. MoHuThl. CoequHeHns aTlOMUHUS B

npupoje. XuMHYECKre CBOMCTBA amfoMuHNA. OCOOCHHOCTH OKCHJIA M THAPOKCHIA aTFOMHHHUS KaK
aMm(poTepHBIX coeNMHEeHUI. Baxuneimue conu anoMunus (XJI0pui, cyibdar).

OcobeHHocTH CTpoeHuUs aToMa kenesa. JKenezo B mpupoze. Baxuelimme pyas! sxene3a. OKCHIIBI U
ruapokcunbl kenesa(ll) u sxeneza(lll). Comm xenesa(ll) u sxeneza(Ill). OOGHapyx)eHue HOHOB
KaTHOHOB JKeJIe3a B pacTBOpe. 3HaUEHUE COeIMHEHUH Kee3a.

Koppo3sust xumudeckas U 3JIeKTPOXUMUYECKast. 3aluTa METAIOB OT KOPPO3HH. MeTalsl B
pupojie: B cBOOOIHOM BUJe U B BUe coeanHeHu. [lonsaTue o metauryprun. YépHas u 1iBeTHas
Metauryprus. [Tupomerammyprusi, THAPOMETAIUTYPrHsl, SIEKTPOMETAIUTYPIHSL.

Jomennslii mponece. [lepepaboTka yyryHa B cTallb. DJIEKTPOIU3PACIIABOB.

XMMUA ¥ OKpPY:KAKOLIAs cpeaa

Crpoenne 3emiu: $SApO, MaHTHUS, 3€MHas Kopa, MX XHMHUYeCKHd cocrtaB. Jlutochepa m eé
XUMHYecKHi coctaB. Munepaisbl. Pyapl. Ocanounsie nopossl. [losesHnbsle nckonaemble. XMMHYECKHMA
cocraB rupochepsl. XUMUYIECKHI COCTaB aTMOC(HEpHI.

VIcTOYHHMKM XUMHYECKOTO 3arps3HEHUs OKpYXarolei cpeibl. [ 1o6anbHbIe 9KOIOTHYecKre
MPOOJIEMBI YEIIOBEUECTBA: MTAPHUKOBBIA AP PEKT, KUCIOTHBIE JOKIN, O30HOBBIE JBIPHI.

MexayHapoIHOE COTPYAHUYECTBO B O0JIACTH OXPaHbI OKPYKAIOIIEH CPeIbl OT XUMUIECKOTO
3arpsi3HEHUS. «3eIEHas XUMUS).

O0001menne 3HAHUH 110 XUMHH 32 KYPC OCHOBHOM IIKOJIbI.

3. TemaTrnyeckoe ILIAHUPOBAHHE B TOM YHCJIe C Y4eTOM padoyeil mporpaMMbl BOCIHTAHUS
(Mopyas «llIkoabHBIN YPOK») € yKa3aHHEM KOJIUYECTBA YACOB, OTBOAUMBIX Ha U3yUeHHUe
KaXKI0¥M TeMBbI

Ne HaumenoBanue pazienos (Tem) KonugectBo JlesTenbHOCTh YUUTEIS C
9acoB 0 y4€TOM MPOTPaMMBbl
porpaMme BOCTIMTAHUS (MO
«IIIKONBHBIN YPOK»)
8 kuace

1 HavanpHbIe TOHATHS U 3aKOHBI XUMUU 20

1. [Ipeamer xumun. Poas XUMHUM B 5KU3HU 1 [ToOyxeHne o0yJaronmxcs
yeJloBeKa COOJTFOIaTh HA YPOKE HOPMBI

1 MeTo/1bl U3yYeHHs] XUMUU 1 MOBE/ICHUS, TIPaBHIIa OOIICHUS

2 ArperaTHoe COCTOSIHHE BEIIECTB 1 CO CBEPCTHHKAMH H

3 IpakTnueckas padora Nel 1 He1aroramMy,

4 3HaK1 XUMUYECKUX DIIEMEHTOB. 2 COOTBETCTBYIOIIIME YKIIady
Ileproauueckas cucremMa XUMHYECKUX IOKOJIbI, YCTAHOBJICHHUC U
anemenToB JI.M.Menaeneera MOANIEpIKKa

S) Xumuueckue GopMyIisl 2 JI00pOXKeIaTeIbHOM!

6 BanentHocTh 2 aTMOC(epHI.




7 Xumuueckue peakiuu. [IpusHaku u ycioBus 1 Opranuzanys HaCTaBHUYECTBA
WX MPOTEKAHUS MOTHBHUPOBAHHBIX U
8 3aKOH COXpaHEHHs MAacChl BEILIECTB. 2 SPYAUPOBAHHBIX
XVUMUYECKUE YPABHEHUS o0yJaromuxcs Hajl
9 THUIbl XUMHUECKUX pEaKIMil 2 HEYCIICBAIOIUMHU
10 [ToBTOpenue u 0606menue Temsl. [loaroroBka | 1 OJIHOKJIAaCCHUKaMH, JAIOIICro
K KOHTPOJIBHOU paboTe 00y4aroIuMcs ColuaIbHO
11 KonTponbnas pabota « Hauanpable nonstus u | 1 3HAYUMBIH OIIBIT
3aKOHBI XUMUN)) COTPYAHHNYICCTBA U B3aMMHOU
TTOMOIIIH
2 BaxHeiimue npeacTaBuTeN HeOpraumaeckux | 18
BeriecTB. KonmuecTBeHHBIE OTHOIICHHS B
XUMUHI
1. Bo3nyx u ero cocras 1 Br16op MeTo10B, METOTUK,
2. Kucnopon 1 TEXHOJIOTHI, OKa3bIBAIOIINX
3. [TpakTnyeckas padora Ne 3 1 BOCIIUTATEILHOE BO3/ICHCTBHE
4. OKcHITBI 1 Ha JINYHOCTh B COOTBETCTBHUH C
5. Bogopon 1 BOCITUTATEILHBIM HJICAJIOM,
6. [TpakTiaeckast pabora Ne 4 1 LEJIbIO 1 3a/la4aMK
7. KucaoTs: 1 BOCIIUTAHMSI; pEaTH3AIIH
8. Conu 1 MPUOPHUTETA BOCIIUTAHUS B
9. KonuyecTBo BelecTsa 2 YUeOHOH neATeNbHOCTH;
10. | MonsipHbIif 00beM ra3000pa3HbIX BEHIECTB 1
11. | Pacuersl 10 XUMUYECKUM YpaBHEHUSIM 2
12. Boma. OcHoBanus 1
13. | PacTBOpBl. MaccoBas 10111 pacTBOPEHHOTO 1
BEIIIeCTBA
14. | IIpakTnueckas paborta Ne 5 1
15. | O606meHne u cucTeMaTu3alus 3HaHU| 0 1
TeMe «BakHelInne npeIcTaBuTeNx
HEOpraHMYeCcKuX BemecTB. KonnyecTBeHHbIE
OTHOIICHHS B XM
16. | KonTponbHas pabota o teme «Bakneiimue 1
MIPEJICTABUTEIIA HEOPTAHMIECKUX BEIIIECTB.
KonnuecTBeHHbIC OTHOIICHUS B XUMHUI)
3. OcHOBHBIE KJIacChl HEOPraHUYECKUX 10
COCIMHEHU N
1. Oxkcuppl: KiaccuuKanys U CBOMCTBa 1 [IpuMeHeHrne HHTEPaKTUBHBIX
2. OcHoBaHusI: KjacCU(UKAIUS U CBONCTBA 1 dhopm yuebHOI pabOTHI:
3. Kucnotsr: knaccuduxarys u cBoiCTBa 2 HMHTEJJIEKTYaIbHBIX,
4, Conu: kaccuukanysi ¥ CBOWCTBA 2 CTHUMYJTHPYIOIIIHX
5. I'eneTnueckas CBSA3b MEXKIY KJacCaMHU 1 IIO3HABATCIbHYI0 MOTHBAIIMIO,
HEOPraHWYECKUX BEHIECTB IpynnoBoi paboTkl, KOTOpas
6. ITpakTuyeckas padora Neb 1 Y4HT KOMaHIHON paboTe 1
7. O06o01IeHre U cUcTeMaTU3alus 3HaHUN 110 1 B3aUMO/ICHCTBHIO, NTPOBBIX
TeMe «OCHOBHBIE KJIACChl HEOPTAaHUUYECKUX METOIHUK,
COEMHEHUIN»
8. Kontponbnas pabora mo teme «OCHOBHBIC 1
KJIACChl HEOPTAHUYECKUX BEIECTBY
4, [Tepuoanueckuii 3akoH u [lepronnueckas 8
CUCTeMa XUMHUYecKuX dnneMeHToB /1. 1.
MenzeneeBa 1 CTpOCHHE aTOMa
1. EctecTBeHHbIE ceMelCcTBa XUMHUECKUX [ToOyxenue o0yJaronmxcs

371eMeHTOB. AMGBOTEPHOCTH

coOJTI0/1aTh HAa YPOKE HOPMBI




2 Otkpeitue /.M. MeHneneeBbM 1 MOBEICHUS, TIpaBUyIa OOIICHUS
[Teproamaeckoro 3akoHa CO CBEPCTHHKAMU H
3 OCHOBHBIE CBEJICHHSI O CTPOCHUH aTOMOB 1 nejaroramy,
4 CrtpoeHue 3JIeKTPOHHBIX YPOBHEH aTOMOB 1 COOTBETCTBYIOIIHNE YKIIAly
XUMHYECKHX 37eMeHTOB NeNe 1-20 B Tabnuie IIKOJIbI, YCTAHOBIICHUE U
J .. Menneneesa MOAICPKKA
5 [Tepuonnueckwuii 3akon [I.11. Menneneesa u 1 100poKenaTeIbHOM
CTpPOEHHUE aToMa aTMocQepsl;
6 XapakTeprucThKa XUMUYECKOI0 3JIEMEHTa Ha 2 Opranusanus HaCTaBHUYECTBA
OCHOBAaHMHU €ro MnoJjiokeHus B [lepuoanyeckoit MOTHUBUPOBAHHBIX U
cucreMe PYAUPOBAHHBIX
7 3nauenwue [leproanveckoro 3aKoHa u 1 00yvaromuxcst Hat
[leproanyueckoil CUCTEMBbI XUMHUYECKHUX HCYCIICBAIOIIMMU
snemenToB .M. MenaeneeBa OJHOKJIaCCHUKAaMH, NAtOLICTO
00y4aroIuMcs COlUaIbHO
3HAYUMBIH OIIBIT
COTPYJHUYECTBA U B3aUMHOMN
MTOMOIITH;
5. Xumnueckas cB3b. OKHCIUTENBHO - 8
BOCCTAaHOBHUTEJIbHBIC PEAKIIHU
1. Honnast xummaeckast CBsi3b 1 [IpuMmeHeHre HHTEPAKTUBHBIX
2. KoBasieHTHast XuMHuueckas CBsI3b 1 ¢dbopM yueOHOU pabOTHI:
3. KoBasneHTHas nosispHasi XUMAYECKas CBS3b 1 MHTEJJIEKTYaIbHBIX,
4, Mertauinueckas XUMUYECKAs CBSA3b 1 CTUMYJIMPYIOIINX
S. CreneHb OKUCICHUS 1 IT03HABATEJIbHYIO MOTHUBAIIUIO;
6. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 IPyNIoBOA paboThI, KOTOpast
1. O06o00meHre U cucTeMaTu3alus 3HaHuH 3a 1 yaur KOM%HIIHOI7I pabore 1
Kypc 8 Kiacca B3aMMO/ICHCTBUIO, UTPOBBIX
8. HToroBasi KOHTpOJIbHAsL pabOTa 1 MCTOJIHK,
Peseps 2
Uroro
9 kaacc
1. [ToBTOpeHue u 006001IeHNE CBEIEHUH IO Kypey | 5
8 kjacca. XMMUYECKUE pEeaKIINU
1. Knaccugukaius HeopraHn4eckux BelecTB U 1 [ToGyxnenue obyvaronmxcs
X HOMEHKJIATypa coOJI0/1aTh HAa YPOKE HOPMBI
2. Knaccugukarus XuMUuecKux peakiuui no 2 MOBEJICHUS, TIPaBUIIa OOIIEHUS
Pa3TUYHBIM OCHOBAHUSIM CO CBEPCTHHKAMHU H
3. [TonsiTre o ckopoctu peakiuu. Karanus 2 nejaroramy,
COOTBETCTBYIOIIUE YKIIay
IIKOJIbI, YCTAHOBJICHHE U
MO/IEPKKA
N00poXKenaTeTbHON
aTMocepsl;
2 XVMMHYECKUE PEAKIIMH B PACTBOPAX 10
1. DNEKTPOTUTHYCCKAS TUCCOITHAITUS 1 [TpuMeHEeHNe HHTEPAKTHBHBIX
2. OCHOBHBIE TIOJIO)KEHUS] TEOPUU 1 dbopM yueOHOU pabOTHI:
aneKkTposnnTuieckor auccormaruu (TO1) MHTEJUIEKTyaJIbHBIX,
3. XVMHWYECKUE CBOMCTBA KUCIIOT B CBETE TEOPUHU 2 CTUMYJIUPYIOIINX
AIIEKTPOIUTUYCCKOMN TUCCOIHAIIIH MMO3HABATEIIEHYIO MOTHBAIIHIO;
4, XMMUYECKUE CBOMCTBA OCHOBAHUM B CBETE 1 IpyIIOBON pabOThI, KOTOpast
TEOPUH IEKTPOIUTHUCCKON THCCOUALIUH VYUT KOMaHJHOH paboTe u
S5. XHMUYECKUE CBOMCTBA COJIEH B CBETE TEOPUHU 1 B3aUMOJICVCTBUIO, UTPOBBIX
AIIEKTPOIUTUYECKOHN THCCOIHAIIIH METOJTUK;
6. [MonsiTHE O THAPOIH3E CONei 1




7. [IpakTuueckas pabota. Pemenne 1 Opranuzanys HaCTaBHUYECTBA
AKCTIEPUMEHTAIBHBIX 3a/]a4 110 TeMe MOTHBHUPOBAaHHBIX U
<(3JICKTpOJII/ITI/I‘IeCKaSI Jucconuanus» SPYANPOBAHHBIX

8. O0o00611IeHrEe 1 CHCTEMATHU3alMs 3HAHUK 110 TeMe | 1 00y4arOMuUXCs HaJ
«XVMHYECKHE PeaKIH B pacTBOpax HEYCIICBAIOLIUMH
SJICKTPOJIUTOBY OJIHOKJIACCHUKAMM, JAIOIIECTO

9. KonTposbHas padora mo reme « XMuMU4IeCKHe 1 06Y4AIOIIIMCS COLIHATBHO
pEaKLUK B paCTBOPAxX 3JIEKTPOIUTOBY AHAYMMELH OTIBIT

COTPYJHHYECTBA U B3aUMHOMN
IIOMOUIH;

2 HewmeTtanmnel 1 ux coequHeHus 25

1. O0111as1 XapaKTepUCTUKA HEMETAJJIOB 1 IIpuMeHeHrne UHTEPAaKTUBHBIX

2. OO0m1as xapakTepucTUKa 3JIEMEHTOB 7A 1 dbopM yuebHOU padOTHI:
IPYIIbI - TAJIOT€HOB MHTEJJIEKTYaJIbHBIX,

3. CoeMHEeHUS TraJIOTeHOB 1 CTUMYJIHPYIOIINX

4, Kucnopoanbie coefuHeHNs Cepbl 1 ITO3HaBATCIIbHYIO MOTHUBAIIHIO,

S. [TpakTuyeckas padora «/3ydyeHue cBOiCTB 1 TPYIIOBOI pabOTEI, KOTOpas
CEpPHOM KUCIOThD) YYHUT KOMaH/IHOM paboTe u

6. OO01as xapakTepUCTHKA 3JIEMEHTOB SA 1 B3aHMOJICHCTBHIO, HIPOBBIX
rpynmsl. A30T METOHK;

7. Ammuax. Colr aMMOKHS 1 Opranu3anus HacTaBHUYECTBA

8. [Mpaktuueckas pabora «Iloayuenne ammuaka u | 1 MOTHBHPOBAHHBIX U
U3y4YCHUE CBOWCTB» SpYAUPOBAHHBIX

9. Kucnopomocoaep:kanye coeJMHEHUs a30Ta 2 0byuatomuxcs Hajl

10. | ®ocdop u ero coeTMHEHHUs 1 HEyCICBAOMNMH

11. | Obmas xapakTepucTUKa 3JIEMEHTOB 4 A 1 OAHOKTaCCHUKaMH, NAIOIICTO
rpynbL YIIepon O6leaIOH.IE/IMC}I COLIMAJILHO

12. | Kucnopomocoepxaiinue CoequHeHus yriepoaa | 1 SHATHMBIH OTIBIT .

13. | [Ipaktuueckas padota «llonyuenue 1 :[zg)gnH?quTBa 1 B3aiMHOU
YIJIEKUCIIOT0 T'a3a U U3yYeHHE €ro CBOMCTBY 1,

14. | Yruesonopos: 1 WuunuupoBanue U noiepiKka

15. Kucnopogoconepkaiiue oprannyeckue 1 HMCCICA0BATEILCKOH
COCTMHEHNS NesTeIbHOCTH B (hopMme

16. Kpemnnii 1 ero coeTMHCHUS 1 HHIUBUIYIPHBIX H

17. | CunukartHas IPOMBIIUICHHOCTh 1 TPYIIOBBIX HPOCKTOB, 9TO

18. | Ilomydenue HEMeTaIIOB 1 A1acT BOSMOXKHOCT

19. | IlonyueHue BaxXHEHIIUX XUMUUECKUX coeiuHeHUN | 1 MpHOGPECTH HABEIKH

20. | O6o6wmenue o teme «Hemerautsl n ux 1 CAMOCTOATCIILHOTO PEIICHUA
AN — TEOPETUYECKON MPOOIEMBI,

21. | KonrponsHas pabora mo Teme «Hemeramisl u ux 1 TEHEPHPOBAHMS 1 OpOpMIICHNS
COCTMHEHHD COOCTBEHHBIX HEH,

YBaXXUTEIBHOTO OTHOILLIEHUS K
qy)KUM HJIESIM.

4, Mertanibl ¥ UX COEAUHEHUS 17

1. Ilonoxenue metaiuios B Ilepuonnueckon 1 NHnnyupoBaHue U MOAAECpKKA
CHCTEMe, CTPOCHHE aTOMOB U KPUCTAJIJIOB HCCIIEIOBATENbCKOM

2. OO0mue XMMUYECKUe CBOMCTBA METAJIOB 1 JeATENTLHOCTH B hopMme

3. OO0r11ast XapaKTepUCTHKA IEIOYHBIX METaJLIOB 2 WHWBUIYATBHBIX U

4, OO1w1ast XxapaKTepUCTHKA I11€JI0YHO3EMEIbHbBIX 2 IPYIIIOBBIX IIPOEKTOB, YTO
METaJIoB JlaeT BO3MOKHOCTh

5. JKecTKOCTh BOJIBI M CIIOCOOBI €€ YCTPaHCHHUS 1 MPUOOPECTH HABBIKH

6. [Tpaktrueckas padota «IlomyyeHue xecTkon 1 CaMOCTOSITEIILHOTO PEIICHUS
BOJIbl U CIIOCOOBI €€ YCTPAHEHHUS» TEOPETUYECKOM MPOOIEMBI,

7. AJIOMUHHUH U €T0 COeTUHEHUS 1 reHepupoOBaHus U 0opopMIIEHUS

8. Kene3o u ero coeqHEHUS 2 COOCTBEHHBIX UJICH,




9. [IpakTuueckas pabota «Perenue 1 YBAXHUTEJIBHOTO OTHOIICHUS K
IKCIIEPUMEHTAIIBHBIX 3aa4 10 Teme «MeTalibhy UyHKAM UIESM.
10. | Koppo3us MeTa/ioB U crocoObl 3amuThl oT Hee | 1
11. | Metamisl B npupoje. [ToHsTHE 0 METaLITyprun 2
12. | O6o6menue mo teme «MeTamuiby 1
13. | KontponbHas paboTa 1mo reMe «MeTauibhy 1
o. XuMHSL 1 OKpYXKaromas cpena 2
1. XuMuueckas OpraHu3alys IJIAHEThl 3eMJIs 1 [IpumeHeHre HHTEPaAKTUBHBIX
2. OxpaHa OKpy»KaloIeH cpepl 0T XUMUYECKHX 1 ¢dopm yueOHO# pabOTHI:
3arpsi3HCHU MHTEJJIEKTYaIbHBIX,
CTHUMYJTHPYIOIIHX
M03HABATEJIbHYI0 MOTHBAIIHIO;
IpYIIOBON pabOTHI, KOTOpast
YUUT KOMaHAHOM paboTe u
B3aUMOJICVCTBUIO, UTPOBBIX
METOJTUK;
6. O06o0011eHre 3HaHUI 10 XUMHH 332 KypC OCHOBHOHU | 7
IIKOJIBL.
1. BemiectBa 1 [ToOyxmeHne 00yJaronuxcst
2. XUMHUYECKUE PEaKIHU 1 cOOJII0IaTh HA YPOKE HOPMBbI
3. OCHOBBI HEOPTraHUYECKON XHUMUH 2 MOBEICHUS, TIpaBUyIa OOIICHUS
4, [ToBTopenue o606menue mo reme. [loaroropka xk | 1 CO CBEPCTHUKAMU U
KOHTPOJIbHOH paboTe re1aroramu,
5. KonrponbsHas padota «toropas mno Kypcy 1 COOTBETCTBYIOIIUE YKIIaTy
OCHOBHOWU IITKOJIBI» IIIKOJIBI, YCTAHOBJICHHE U
6. AHanm3 KOHTPOJIBHOM paboThI 1 MO PIKKA
JI0OpOo’KeNnaTeaIbHON
aTMocdepsl
Peszeps 2
Uroro 70

C=RU, O=I'6OY OOL noc.
KoweneBka, CN=Jltogmuna
EBreHbeBHa HOcynosa,
E=koshsh@mail.ru
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