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«PaccMoTpeHa Ha 3aceiaHun ITpoBepena YTBepxkaeHa
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[Tporokon Noe 1 Parymmuna U.A.

or« 26 » 08 2020 . JupexTop UIKoIbI

KOcymnoga JI.E.

AJJAITTUPOBAHHA PABOYAS [TPOITPAMMA

10 XMMHMH, OCHOBHOE 00pa3oBaHUE
(HanMeHOBaHHUE y4eOHOTO MpeIMEeTa, YPOBEHb 00yUueHus)
8 — 9 kuacc, 136 yacos.

(KJ1accel OCBOEHMSI, KOJIMYECTBO YacOB)




AnantupoBanHas pabogas nporpamma ['BOY OOIII moc. KomieneBka mo XxumMun Ha
YPOBHE OCHOBHOTO 001Iero oopazoBaHus (8-9 Kjacchl) COCTaBICHA ¢ Y4ETOM TPeOOBaHMI
@denepalibHOTO TOCYAAPCTBEHHOr0 00pa3oBaTeNbHOTO CTaHAApTa OCHOBHOIO OOIIETro
oOpa3oBaHus (yTBEpXkACH IPHKA30M MHHHCTEPCTBA 00Opa3oBaHusi M Hayku Poccuiickoit
@enepaunn Ne 1897 ot 17.12.2010 B pemakuuu npuka3oB MunoOpnayku Ne 1644 or
29.12.2014 u Ne 1577 ot 31.12.2015), B COOTBETCTBUU C aJaNTUPOBAHHOW OCHOBHOM
0011e00pa3oBaTebHOM TPOrpaMMOl  OCHOBHOTO 00IIero o0pa3oBaHUS C 3aJCPKKOU
ncuxuyeckoro pazsutus ['bBOY OOI noc. Komeneska, ¢ IlpumepHoid mporpammoit mo
XUMUU, HA OCHOBE pabOUYuX MPOrpaMm:

Kuaacc Mpeamer IMporpamma

8 Xumust Xumusi. Pabouas mporpamma O.C.I["aOpuernsH,
N.I".Octpoymona, C.A.Cnankosa, 8-9 ki1., Mockaa,
[Ipoceemnienue, 2019r.

9 Xumus Xumust. Pabogas mporpamma O.C.I'abpuernsH,
N.I".Octpoymona, C.A.Cnaakosa, 8-9 ki.,Mocksa,
IIpoceemenue, 2019r.




B VYue6nom murane 'bOY OOIIl noc. KomeneBka Ha u3ydeHHe Y4eOHOTO IpeaMera
«XHUMHUS» OTBOOUTCSA B 8 Kjacce — 2 Jaca B HEIEII0, YTO cocTaBisgeT 68 yacos B rom, B 9
KJIacce — 2 Yaca B HEJEII0, YTO cocTaBiseT 68 "acoB B rof. MToro Ha ypoBHE OCHOBHOIO
obmiero oopazoBanus — 136 1acos.

JlanHast paboyvast mporpamma 1o npeaMeTy «XHMHs» paccyrTaHa Ha ydanuxcs 8-9
KJIACCOB C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 370pOBbs. [l Takux jgeredl XapaKTepHBI
HU3Kas paboTOCMOCOOHOCTh W TIOBBIINICHHAS YTOMIJIIEMOCTb, HEOPraHM30BAaHHOCTH U
CKJIOHHOCTh K HApYIICHUSM JUCHUIUIMHBI (BCJCJCTBHE MOBBIIICHHON HWMITYJIbCUBHOCTH M
TUTIEPAKTUBHOCTH ), OcTIabJIeHHAs TaMsITh, HU3KUI 00pa3oBaTeIbHBINA YPOBEHbD.

Jjis neteii ¢ orpaHMYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbSI IIPU U3y4EHUU YIEOHOTO
Kypca XUMHH CTABATCS TE K€ y4eOHO-BOCIIUTATEIbHBIC IS U 3a]a4H.

1. IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOI0 NMpeaMeTa
XUMHA

W3ydeHne XMMUH B OCHOBHOM IIIKOJIE TA€T BO3MOXKHOCTb 00Y4alOIIUMCS JOCTUYb
CIIEYIOIUX PE3yNbTaTOB Pa3BUTHSL:

Juunocmuoie pe3yirobmamasl’

1. oco3HaHue CBOEU ITHUYECKON IPUHAUIEKHOCTH, 3HAHUE UCTOPUU XUMHUH U
BKJIa/Ia POCCUMCKON XMMUYECKON HAYKU B MUPOBYIO XUMHMIO;

2.  ¢opmuposanue OTBETCTBEHHOTO OTHOIIEHUS K MIO3HAHUIO XUMHUU; TOTOBHOCTH
1 CIIOCOOHOCTH 00yYaroIMXcsl K CaMOPa3BUTHIO U caMOOOPa30BaHUIO Ha OCHOBE U3YUYEHHBIX
(bakTOB, 3aKOHOB U TEOPUIH XUMHH; OCO3HAHHOT'O BBIOOPA U MOCTPOCHUE MHUBUYaTIbHON
o0pa30BaTeabHON TPaeKTOPHUH;

3.  ¢@opmuposanue NENOCTHON €CTECTBEHHO-HAYYHOM KapTHUHBI MUDA,
HEOTHEMJIEMON YaCThIO KOTOPOM SIBISETCS XMMHUYECKask KAPTUHA MUPA;

4.  oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3BUTHS
HayKH 1 OOILIECTBEHHOW MPAKTUKHU, B TOM YHCIIE U XUMHUUECKHUM;

5.  0c60eHue COLMANBHBIX HOPM, IIPABUJI OBEACHMS, poJiel U (HOpM coluaibHON
KHU3HU B COLIMYME, IPUPO/IE U YACTHOM JKHU3HU HA OCHOBE DKOJIOTUYECKOU KYIbTYPhI U
6e30macHOro oOpalleHus ¢ BeleCTBaMH U MaTepUaIaMu;

6. ¢opmuposanue KOMMYHUKaTUBHON KOMIETEHTHOCTH B OOLIEHUHU CO
CBEpCTHMKAMHU U B3pOCIJIBIMHU B TIpoliecce 00pa3oBaTeIbHO, 00IIECTBEHHO MOJIE3HO,
y4eOHO-HCCIIeI0BaTeNIbCKON, TBOPUECKON U APYTUX BUIOB ACSTEIbHOCTH, CBI3aHHBIX C
XUMHEHN.

Memanpeomemmubsie pe3yiomamot:

1. onpedenenue Nene COOCTBEHHOTO 00YUYEHUS, TOCTAHOBKA U
dbopMynupoBaHue i ce0sl HOBBIX 3a/1ay;

2. nuaHuposéaHue TTEH JOCTIKEHHS KeJIaeMOTo pe3yibTaTa 00ydeHHsST XUMHA
KaK TEOPETUYECKOTO0, TaK U IKCIIEPHUMEHTATILHOTO XapaKTepa;

3. coomHeceHue CBOMX ACUCTBUH C TUIAHUPYEMBIMA
pe3yibTaTaMt, ocyujecmeanerue KOHTPOJISI CBOCH JAEATEIbHOCTH B TPOLIECCE JOCTHXKEHUS
pe3yibTara, onpeoenerue ciocoOOB NEHCTBUN TIPU BBITOTHEHNUH JIA0OPATOPHBIX U
MPAaKTUYCCKUX pa60T B COOTBCTCTBHHU C IIPaBUJIIAMU TCXHUKU 6630HaCHOCTI/I;



4.  onpedeneHue UICTOYHUKOB XUMUYECKOW MH(MOpMALIUH, TOTYUCHHUE U aHAIIN3
e€, co3nanrie HH(PpOPMAIIMOHHOTO MTPOTYKTA U €ro MPE3CHTAIINS;

5.  UCnoib306aHue OCHOBHBIX MHTEIEKTYalIbHBIX OMepaluii: aHallu3a U CUHTE3a,
CPaBHEHHUS U CUCTEMATHU3AIHH, 0000IIEHUST M KOHKPETU3AIINH, 8bli6/1eHUe TIPUINHHO-
CIIEJICTBEHHBIX CBSI3€U U nOCmpoeHue TOTHIECKOr0 PacCy ACHUS U YMO3aKIIIOUEHUs
(MHAYKTHUBHOTO, JICIYKTUBHOTO U 10 aHAJIOTHUH) HA MaTepualie €CTECTBEHHO-HAYYHOIO
COJIEpKaHUs;

6.  YMeHue CO3MIAIOT, IPUMEHSATH U TPe0OPa30BLIBATH 3HAKH U CUMBOJIBI, MOJIEIIH
Y CXEMBI JIJIs pelieHus y4eOHBIX U M03HABATEIbHBIX 3aa4;

7.  opmuposarue Vi pazgumue SKOJIOTUICCKOTO MBIIIICHHS, YMCHHE TPUMCHSITh
€ro B MI03HABATEIbHOM, KOMMYHUKATUBHON, COLIMATBHON IPAKTHKE U MPodeccrnoHalIbHON
OpUEHTAIINH;

8.  eenepuposamnue UACH U OMpEEIIEHNE CPEICTB, HEOOXOAUMBIX IS UX
peanu3anuu.

6 npedmemnom HanpaeieHuUu:

ba3oBblii ypoBeHb

BrIlTyCKHUK HayduThCA

BI)IHYCKHI/IK IMOJIYYHUT BO3MOKHOCTDb
HAaY4YUTHCA

XapaKTEepPU30BaTh OCHOBHBIE METObI
MO3HAHUs: HAONIO/ICHHE, H3MEPEHHE,
JKCIIEPUMEHT;

ONMCHIBATh CBOMCTBA TBEP/IBIX, JKUIKHUX,
ra3000pa3HbIX BEIIECTB, BBIACISI UX
CYIIIECTBEHHBIC MTPU3HAKY;

PaCKpBIBATE CMBICIT OCHOBHBIX XUMHUYCCKUX
MOHSATUN «aTOM,

«MOJIEKYJIa, «XUMHUYECKHI

AIEMEHT, «IIPOCTOE BEILIECTBOY,
«CJIOKHOE BEILECTBOY, «BAJICHTHOCTBY,
«XMMHYECKasi peaKus», UCTIOJIb3Ys
3HAKOBYIO CUCTEMY XUMMUU;

PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUS
Macchl BEUIECTB, IOCTOSHCTBA COCTABA,
aTOMHO-MOJIEKYJIIPHON TEOpHUU;

pa3nuyuaTh XUMUYECKUE U (pU3ndecKue
SIBJICHUS,

Ha3bIBaTh XUMHUYECKHUE DJIEMEHTHI;
OMPEIEATh COCTaB BEUIECTB M0 MX
bopmynam;

ONpeIEATh BAJICHTHOCTh aTOMA 3JIEMEHTA B
COCIMHECHUSX

OMPECACIIATh THII XUMUYCCKHUX peaKuHﬁ;
Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS
XUMHYECKUX PEAKIIUIL;

BLIABJIATH IPU3HAKU, CBUACTCIILCTBYIOIIHEC O
MIPOTEKAHNN XUMUYECKON pEaKIUU IPU
BBIITOJIHCHUHN XUMHWYCCKOI'O OIIbITA,

. 8vl08U2aAmMb U
npoeepsamov IKCNePUMEHMAIbHO
2unomesvl 0 XUMUYECKUX
CBOLICMBAX BeUjeCm8 HA OCHOBE UX
cocmaesa u CmpoeHust, ux
CnOCOOHOCMU 6CMYNAMb 8
Xumuyeckue peakyuu, o xapaxmepe
U NPOOYKMAX PA3TUYHBIX
XUMUYECKUX peaKyuil;

. Xapakxmepuzoeams 6
ewecmsa no cocmasy, CmpoeHuio u
ceolicmeam,

VCMAHABIUBAIOM NPUYUHHO-
CIeOCMBEHHBLE CEA3U MEHCOY
OAHHBIMU XAPAKMEPUCUKAMU
seujecmeda;

. cocmasnsimo
MONEKYIAPHbIE U NOJIHbIE UOHHBLE
VPABHEeHUsL N0 COKPAUEHHBIM
UOHHBIM YPAGHEHUAM,

. NPOCHO3UPOBAMb
CnocobOHOCMb Beujecmasa
NposABIAMb OKUCTUMENbHbLE UTU
B80CCMAHOBUMENbHBIE CEOLUCNEA C
yuemom cmeneneli OKUCIeHUs.
INEMEHMO8, 8X00AUUX 8 €20
cocmas;

. cocmaesnsmo
VPAaBHeHUsl peakyuil,
COOMBEemMCcmayoUUx




COCTaBJISITH (POPMYITbI OMHAPHBIX
COCIMHECHMI;

COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIHil;
coOJro1aTh NMpaBuiia 6€301acHON paboThI IPH
MIPOBEJICHUU OIBITOB;

I10JIb30BaThCA J1a00PaTOPHBIM
000pyIOBaHUEM U TTOCYIOM;

BBIYHCIISTH OTHOCHTEIHHYIO MOJICKYJISIPHYIO U
MOJIIPHYIO MAcCChl BEILIECTB;

BBIYHCIISATH MACCOBYIO IO XUMUYECKOTO
aJeMeHTa 1o (hopMyJie COeIMHEHUS;
BBIYUCIISATH KOJIMYECTBO, 00BEM UITH Maccy
BEIIECTBA 110 KOJIMYECTBY, 00bEMY, Macce
peareHToB WU MPOAYKTOB PEaKIIHH;
XapaKTepu30BaTh GUINICCKUEC H XUMHUICCKHE
CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAA U
BOJOPO/JIa;

MoJIy4aTh, COOMPaTh KHCIOPOA U BOJIOPO/I;
pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe
BEIIECTBA: KUCIOPO/I, BOAOPO;

pacKpbIBaTh CMBICT 3aKOHA ABOTaJIpoO;
PacKpbIBaTh CMBICT MOHATUN «TEIIOBOM

3¢ (deKT peakum», «MOJISIPHBIN 00bEM»;
XapaKTepU30BaTh PUINICCKUEC H XUMHUICCKHE
CBOKCTBA BOJBI;

PacKpBIBATh CMBICI TIOHSATHUS «PaCTBOPY;
BBIYHCIISTH MACCOBYIO JIOJTFO PACTBOPEHHOTO
BEIIECTBA B PACTBOPE;

MIPUTOTOBIISATH PACTBOPHI C ONPEICIIEHHOM
MaccOBOM J0JI€i paCTBOPEHHOTO BEIECTBA;
Ha3bIBAaTh COCMHEHHS U3YYCHHBIX KIaCCOB
HEOPTaHMYECKUX BEIIECTB;

XapaKTepu30BaTh GUINIECKUE U XUMUUECKHE
CBOWMCTBAa OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB: OKCUIOB, KHCIIOT,
OCHOBaHMH, COJIEH;

OTIPEAETSATh MPUHAICKHOCTD BEIIECTB K
OTIpeIeIIEHHOMY KJIACCY COEIMHEHHUIA;
COCTaBJIATH (POPMYJIBI HEOPTAHHISCKUX
COCTMHEHU I U3yYCHHBIX KJIACCOB;
MIPOBOJIMTH OTIBITHI, TTOITBEPIKIAIOIITHE
XUMHYECKHE CBOMCTBA U3YYCHHBIX KJIACCOB
HEOPTaHWYECKUX BEIIECTB;

pacro3HaBaTh ONMBITHBIM ITyTEM PaCTBOPBI
KHCIIOT U TIeTI0YeH TI0 U3MEHEHUIO OKPACKH
WHMKATOPA;

XapaKTepU30BaTh B3aUMOCBSI3b MEKIY
KJIacCaMH HEOPTraHUYECKUX COeIMHEHUII;

nOCIE008amMenbHOCIU
npespaujenuii HeOpP2aHUYecKux
sewecms pasiudHbLX KIaccos;

. 8b1068U2AMb U
npoGepsimb IKCNEPUMEHMATILHO
2unomesul 0 pe3yibmamax
6030elicmeuUst pa3iudHbLX
Gaxmopos Ha uzmeHeHue cKoOpocmu
XUMUYECKOU peaKyuu,

. UCNOIL306aMb
npuobpeménHvle 3HaHus s
IKOJLO2UHECKU 2PAMOMHO20
nogeoeHUst 6 OKpyHcarouell cpeoe;

. UCNOIL306aMb
npuobpeménHvle Kiouesvle
KOMNemeHyuu npu eblnoJIHeHUU
npPOEKmos u yueOHo-
uccned08amenbeKux 3a0a4 no
U3Y4YeHUIo C8OUCM8, CnocoO08
NOAY4eHUsl U PACNO3HABAHUS
sewecms;

. 00beKmuUBHO
OYeHUBamv UHGOPMaAYUIo 0
sewecmaax U Xumudeckux
npoyeccax,

. KpUumu4ecku
OMHOCUMbCSL K NCEBOOHAYUHOU
unghopmayuu, HedoOPOCOBECMHOU
peKame 8 cpedCcmeax MaccoBol
ungopmayuu,

. 0Cco3HABAMb
3HAUeHUe MeopemusecKux 3HaHUll
no Xumuu 0151 RPAKMUYECKOU
0estmelbHOCU Yel06eKd,

. cozoarom mooenu u
cxembl OJis peuleHust y4eOHvix u
NO3HABAMENbHBIX 3A0a4,; NOHUMANMD
HeobXo0uMocms coo00eHUs
npeonucanuil, npeoiacaemvix 6
UHCMPYKYUSIX NO UCNOTb308AHUIO
JleKapcme, cpeocma OblmoeBoti
Xumuu u op




packpbiBaTh cMbich [lepuoguyeckoro 3akoHa
. . Menneneena;

OOBSACHATh (PU3UYECKHUIT CMBICII AaTOMHOT'O
(mOpsiIKOBOT0) HOMEPa XUMHUUYECKOTO
3JIeMEHTa, HOMEPOB TPYIIIbI U IEPUOJIA B
nepuoanudeckon cucreme /1. 1. Menneneena;
OOBSICHSITH 3aKOHOMEPHOCTH U3MEHEHUS
CTPOEHHUSI ATOMOB, CBOMCTB 3JIEMEHTOB B
npezeiax MajblX IEPUOIOB U TTIABHBIX
MOATPYII;

XapaKTEepU30BaTh XUMHUYECKUE FIEMEHTHI (OT
BOZIOPO/JIa JI0 KaJbIIMsI) HA OCHOBE UX
MOJIOKEHUA B iepuoandeckon cucreme /1. 1.
MenpeneeBa 1 0COOEHHOCTEN CTPOSHUS HX
aTOMOB;

COCTaBJISITh CXEMbI CTPOCHHSI aTOMOB TIE€PBBIX
20 s5eMeHTOB nepuoauueckoit cucremsl /. M.
Menneneena;

PacKpbIBaTh CMBICI MOHATHIA:

«XUMHYECKAsl CBS3bY, «AJIEKTPOOTPULIATEIHH
OCTbY;

XapaKTepU30BaTh 3aBUCUMOCTD (DU3HUUECKUX
CBOMCTB BEILECTB OT THIIA KPUCTALUINYECKON
peLIETKY;

OTIPEIEIATh BUJl XUMUYECKOM CBSI3U B
HEOPraHUYECKUX COCANHEHUSX;

M300pakaTh CXEMBI CTPOSHUS MOJIEKYII
BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAMU
XUMHUYECKUX CBA3EH;

PacKpbIBAaTh CMBICIT MOHATHHA

«HOH», «KATHOHY», «AHHUOHY,
«BIEKTPOIUTHI», «CHEDJIEKTPOJIUTHI»,
«QIEKTPOJIMTHYECKAS AUCCOLMALIUSY,
«OKHCIIUTEIbY, «CTEMEHb OKUCIICHUS,
«BOCCTAHOBHTEIIbY, «OKHCIIEHUEY,
«BOCCTaHOBJICHUEY;

OMpEeEATh CTENEHb OKUCIIECHUSI aToMa
3JIeMEHTa B COCIUHCHHH,

PacKpbIBaTh CMBICI TEOPUH
AIEKTPOJIUTUYECKON JUCCOLIMAIINY;
COCTaBJISITh YPaBHEHMUSI DJIEKTPOTUTHICCKOU
JUCCOIIMAIIMU KUCIIOT, 1EI0YEH, COeH;
OOBSCHSTH CYIIHOCTH TIpOIecca
BJIEKTPOTUTAYECKON AUCCOIMALIMM U PEaKIIHi
MOHHOTO 00OMEHa;

COCTABJISITh MOJIHBIE U COKPAIEHHBIE HOHHbBIE
ypaBHEHHS peakluii OOMeHa;

OMPENIEIATH BO3MOXHOCTb MPOTEKAHUS




peakIiit HFOHHOTO OOMEHa;

e IPUBOJUTH PEAKIIMH, ITOATBEPKIAIOIINE
Ka4eCTBEHHBIN COCTaB Pa3JIMYHBIX BEIIECTB;

e  OIpPEAEIATh OKUCIUTEIb U BOCCTAHOBUTEID;

e COCTaBJISITb YPaBHEHHUS OKUCIUTEIbHO -
BOCCTAaHOBUTEJIbHBIX PEAKIIUH;

e Ha3BIBaTh (PAKTOPHI, BIUSIIONMINE HA CKOPOCTh
XMMHYECKOHN PEAKIINU;

e KJAacCU(HUIIMPOBATh XUMHUYECKUE PEAKIIMH 11O
pa3IMYHBIM IPU3HAKAM;

e  XapakTEpHU30BaATh B3aUMOCBSI3b MEXKIY
COCTaBOM, CTPOEHHUEM U CBOMCTBAMU
HEMETAJIOB;

e MPOBOJUTH OIBITHI MO MOJYYECHHUIO,
COOMpPaHHUIO M H3YYCHUIO XUMHUCCKHX
CBOMCTB ra3000pa3HbBIX BEIICCTR:
YIJIEKHACIIOTO ra3a, aMMHaKa;

e pacmo3HaBaTh OIMBITHBIM ITYyTEM ra3000pa3HbIe
BEILIECTBA: YIVIEKUCIBINA a3 U aMMHUAK;

e  XapakTEpHU30BATh B3aUMOCBS3b MEKIY
COCTaBOM, CTPOEHHUEM U CBOMCTBAMU
METaJIJIOB;

e HAa3bIBATh OPraHWYECKHUE BEILECTBA 10 UX
dbopmyse: MeTaH, 3TaH, STUJICH, METaHOJI,
ATaHOJ, TJIULEPHH, YKCYCHas KUCIIOTAa,
aMUHOYKCYCHasl KUCJII0Ta, CTe€apUHOBAas
KHCJIOTa, OJICMHOBAs KUCJIOTA, III0K03a;

e  OIICHWBATH BIUSTHUE XUMHUYECKOTO
3arpsI3HEHUST OKPYKAIOIIEH Cpebl Ha
OpPraHu3M YeJIOBEKa;

e TPaMOTHO OOpAIaTHCS C BEIIECTBAMU B
MMOBCEIHEBHOM JKU3HH;

e  ONPEAEIATH BO3MOKHOCTh MPOTEKAHUS
peakii HEKOTOPBIX MPEACTaBUTENEH
OPraHUYECKHUX BEIIIECTB C KHUCIOPOJIOM,
BOJIOPOJIOM, METaJUIAMH, OCHOBaHUSIMHU,
rajoreHamu.

2. CopaepxkaHue y4eOHOI0 mpeaMeTa
Xumusn 8 kiace
(68 uyacos, 2 yaca B He€eJII0)
HauvaabHble NOHSATHSA M 3aKOHbI XUMHUH

Tena u BemectBa. CBOWMCTBA BEIIECTB. DTATOHHBIC (PU3UUECKHUE CBOMCTBA BEIIECTB.
Martepuansl U MarepuasiioBeficHne. Ponb XUMHM B KU3HH COBPEMEHHOTO OOIIECTBa.
OTtHomeHne 00IIeCTBA K XUMHUHU: XeMOPHUIHSI U XeMOo(hoOusi.




Meroapl u3ydenusi xumuu. Habmoaenne. DxcnepuMmeHT. MoaenupoBanue. Mojenu
MarepuaibHble U 3HAKOBHIE WJIM CUMBOJIbHBIE.

I'aszbl. Kuakoctu. TBEpabpie BemiecTBa. B3auMHbIe mepexoabl MEXIY arperaTHbIMHU
COCTOSTHUSIMU BEIIIECTBA: BO3TOHKAa (CyOnmmanwsi) W JecyOnuMainusi, KOHJIEHCAIUS W
HcrnapeHue, KpUCTauIn3alus U MIaBJIeHueE.

®uznyeckue sBiIcHUS. YMCThIE BEIIECTBA U CMECH. | 'OMOT€HHBIE U T€TEPOrCHHBIC
cmecu. Cmecu razooOpasHble, >xuukue u TBEpABIC. CrocoObl pa3ieleHus CMECeH:
IeperoHKka, WM JAUCTHIUIALMS, OTCTaMBaHUE, (UIBTPOBAHHME, KPUCTAUIM3ALUs WU
BhITIapuBaHue. Xpomatorpadus. [I[puMeHeHne 3Tux crmoco0oB B 1TaOOPaTOPHOM MPaKTHKE, HA
MIPOU3BOJICTBE U B OBITY.

XUMHUYECKUE BJIEMEHTBhl. ATOMBI M MOJIEKYJbL. [IpocThle M CIIOKHBIE BEIIECTBA.
Amnnorponusi Ha mpumepe Kuciaopoaa. OCHOBHBIE MOJIOKEHUS aTOMHO - MOJIEKYJSIPHOTO
yuenusi. lonbl. BeniecTBa MOJNEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSL.

3Haku (CHMBOJIBI) XMUMHYECKHX dJIeMeHTOB. MH(opmamus, KOTOpyr0 HECyT 3HaKH
XMMHYECKUX DJIEMEHTOB. OTHUMOJIOTMS Ha3BaHUWA HEKOTOPBIX XUMHYECKUX DJIEMEHTOB.
[Tepuoanueckas Tabnuia xumuueckux 3aemeHToB . V1. MeneneeBa: KOpOTKONEPUOIHBIN 1
JUIMHHOTIEpUOAHBIN BapuaHThl. [lepuoas! u rpynmnel. ['aBHas u moGouHas MOATPYIIbI, UITU
A-u b-rpynnel. OTHOCHTEIBHASL AaTOMHAs Macca.

Xumuueckue Gopmyibl. MHIEKCH 1 k03P duiimeHTsl. OTHOCUTEIbHAS MOJICKYIISIPHAS
Macca. MaccoBasi J0Js1 XMUMHUYECKOTO 3JIeMEHTa B coeAuHeHuu. MHpopMmaius, KOTOPYIO
HECYT XUMHYECKUE (OPMYIIBI.

BanentHocts. CTpykTypHBIE (OPMYJIbl. XHMHUYECKHE 3JIEMEHTHI C IOCTOSHHON H
MepeMEHHON BaJIECHTHOCTHIO. BeIBOT (hopMysIbl coemuHEHUS 110 BaJeHTHOCTH. OnpeneeHue
BAJICHTHOCTH XHUMHYECKOTO 3JIeMEeHTa 1o ¢opmyie BemecTBa. CocTaBlieHHE Ha3BaHHWI
COCIMHEHHH, COCTOAIIUX W3 JABYX XHUMHYECKHX OJIIEMEHTOB, IO BaJE€HTHOCTH. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB.

XuMmuueckue peakuuu. PeareHTl W MPOAYKTHl peaknuu. [Ipu3Haku XUMHYECKUX
peakuuii. YCciIoBHUs UX MPOTEKaHUs U NpeKpaiieHus. Peakiyu ropenus. K30TepMUUYECKHE U
SHJOTEPMUUYECKHUE PEaAKITUH.

3aKOH COXpaHEHUS MacChl BEMIECTB. XUMHUYECKHE ypaBHeHHs. CocTaBieHUE
XUMHUYECKUX ypaBHEeHHM. MHpOpMaIHs, KOTOPYIO HECET XUMHUECKOE YpaBHEHHE.

Knaccudukanmss XMMHYECKUX peakIuii 10 COCTaBy M YHCIY PEareHTOB U MPOAYKTOB.
Tunbel XUMUYECKUX peakuuid. Peaknuu coenuHEHUs, pa3joKEeHUs], 3aMEIIeHUs U OOMeHa.
KaranuzaTopsl 1 kaTamus.

Ba:kneiilue npeacraBuTe 1 HeoOpraHudeckux BeulecTs. KosinyecTBeHHbIE OTHOLIEHHSI
B XUMMHU

CocraB Bo3anyxa. [Tonstue 00 00bEMHOI 10716 KOMIIOHEHTA MPUPOIHON Ta30BOM
cMecu — Bozayxa. Pacuér o0b€ma KOMIIOHEHTa ra30BOi cMecH TI0 er0 00bEMHOI J10J1e
1 Ha00OpOT.

Kucnopon. O3omn. [Tonyuenue kucnopona. Cobupanre U pacro3HaBaHUe KUCIOPOa.
XHUMUYECKUE CBOMCTBA KMCIOPOA: B3aUMOJICMCTBUE C METAINIAMU, HEMETAJUTAMH 1
CIOKHBIMH BellecTBaMu. [Ipumenenne kuciopoaa. KpyroBopot kuciopoia B mpupo/ie.

Oxkcuapl. OOpa3oBaHue Ha3BaHUI OKCHAOB 1O UX Gpopmynam. CoctaBieHue GopMy
OKCHUJIOB 10 UX Ha3BaHUsAM. [IpencraBuTenn OKCHIOB: BOJA U YIJIEKUCIBIN ra3, HeraméHas
W3BECTh.

Bonopon B npupozae. dusnyeckrue u XuMU4YECKHE CBOMCTBA BOJOPOA, €T0 MOJyYeHHUE U
MPUMEHEHHUE.

Kucnotsl, ux coctaB u knaccudukanus. Maaukaropsl. Tabmuma
pactBopumocTH. CoJisiHas U cepHas KUCIOThI, KX CBOMCTBA U MPUMEHEHHE.



Conu, ux coctaB 1 Ha3BaHuda. PacTBopuMocTs cosieit B Boae. [IpencraBurenu comnei:
XJIOpUJ] HaTpusl, KapOoHat HaTpwusl, pochaT KaabIus.

[Tocrosnnas ABoraapo. KonuuectBo BeniectBa. Mosib. Mosisspaas macca. Kpatueie
€AMHUIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUITUMOJIb U KHJIOMOJIb, MUJUTUMOJISIpHAS U
KUJIOMOJISIpHAsi MacChl BEIIECTBA.

Pacué€rsl ¢ ucnonb30BaHUEM MOHATUN «KOJUYECTBO BELIECTBA», «MOJISIPHASI MAccay,
«MOCTOsIHHAsE ABOTaapo».

3akon ABorajipo. MomnsipabIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS
IJIOTHOCTBH OJIHOTO rasa Mo JIpyromy.

KpaTHble equHHIBI U3MEpPEHHs] — MWUIUMOJSPHBIA U KUJIOMOJISIPHBIM OOBEMBI
ra3000pa3HbIX BEIICCTB.

Pacué€rsl ¢ ucnonb30BaHMEM MOHATUN «KOJMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIA 00BEM T'a30B», KIIOCTOSTHHAS ABOTaIPO».

Pacuérel ¢ nucnonp30BaHNEM MOHATHH «KOJWYECTBO BEIIECTBA», «MOJISIPHAST Maccay,
«MOJISIPHBIA 00BEM Ta30B», «IUCIO ABOTAIPOY.

I'uapocdepa. KpyroBopot Boabl B npupojae. Ouznueckue U XMMUYECKUE CBOWMCTBA
BOJbI: B3aUMOACHCTBHE C OKCUIAMH.

OcHoBanus, ux coctaB. PacTBopuMOCTh OCHOBaHU B Boje. M3MeHeHHE OKpacku
WHJIMKATOPOB B LIETO4YHOM cpene. [IpencraBurenu menodei: THAPOKCUIbI HATPUS, KU U
KaJbIIHs.

PactBoputens u pactBopéHHOEe BemectBo. PactBopel. PactBopenue. ['mapatsi.
MaccoBass 10151 pacTBOPEHHOrO BellecTBa. Pacuérbl, CBsI3aHHBIE C HCIOJb30BAHUEM
MMOHSITUS «MAcCcOBasi 10JIs1 PACTBOPEHHOTO BEIIECTBAY.

OcHoBHbBIE KJIacChl HEOPraHU4YecKux coeqnuennii O6ooIeHNe
CBeJIEHU 00 OKCHIaxX, MX KIacCU(PUKAIINK, Ha3BaHUIX U CBOMCTBax. CrOCOObI MOTyYeHUS
OKCHJIOB.

OcHoBaHus, uX Kiaccu(uKaius, Ha3BaHUS M CBOWCTBA. BzammonelcTBue ¢
KHCJIOTaMH, KHCIIOTHBIMM OKCHUIaMHU U COJIsIMH. Pa3nokeHne HepacTBOPUMBIX OCHOBAHUM.
CriocoOb! TTOTy4eHUs] OCHOBAHHIA.

Kucnorel, ux kmaccudukanus u Ha3zBaHus. OONMe XMMHYECKHUE CBOMCTBAa KHCJIOT.
B3auMogeiicTBre KHUCIOT ¢ METaIaMU. DJIEKTPOXUMUYECKUM Psiji HAMPSKEHUN METaIJIOB.
B3anmoaeiicTBre KUCIOT ¢ OKCUAAMU METAJLIIOB.

B3anMozeicTBre KHCIOT ¢ OCHOBAHMSIMU — pEaklMs HEWTpaiau3auuu. B3aumonencrBue
KHUCJIOT C COJISIMU. [TonydeHnne 6eCKUCIOPOTHBIX
U KUCTIOPOJCOAEPKAIINX KUCIIOT.

Comm, ux kiaccudukanus 1 cBolicTBa. B3anMoaelicTBHue coyiell ¢ MeTaiamMu,
0COOEHHOCTH ITHX peakiuid. B3anMmoeiicTBre coeit ¢ cosiMu.

['eneTnueckue psabl MeTaia U HeMeTasuia. ['eHeTnyeckas CBsi3b MEXKy KiaccaMmu
HEOPraHWYECKUX BEILECTB.

[epuoauueckuii 3akon u Ileproanyeckasi cucreMa XMMHUYECKUX 3JIEMEHTOB
. . MeHnpaeJsieeBa U CTPOeHHE aTOMA

EcrectBenHbie ceMeicTa XUMHUUYECKUX 2JIEMEHTOB: IEJI0YHbIe u

IIeJIOYHO3EMENbHBIE ~ METallIbl, TaJloTe€Hbl, HWHEpTHbIE (OJaropojaHble) rasbl.

AmdotepHOCTh. AM(DOTEpHBIE OKCHJIBI U THAPOKCHIBI. KOMIUIEKCHBIE COMTH.

Otkpsitre . . MenaeneesbiM [leproinueckoro 3akoHa U CO3JJaHUE UM
[lepuoanueckoil cuCTEMbl XUMUYECKUX IJIEMEHTOB.

ATOMBI Kak (hopMa CYIIECTBOBAHUS XUMHUYECKUX 3J1eMeHTOB. OCHOBHBIE CBEJICHUS O
CTpPOCHHH aToMOB. JloKazarenbcTBa CIOKHOCTH cTpoeHus aromoB. OmbiTel Pesepdopra.
[InanerapHast MOJEIb CTPOEHUS aTOMA.



CoctaB aTOMHBIX SiI€p: HPOTOHBI, HEUTPOHBI. OTHOCHUTENIbHAs aTOMHas Macca.
BzauMocBsI3b OHITUH «IIPOTOH», KHEUTPOH», «KOTHOCUTEIbLHAS ATOMHAs Maccay.

Muxkpomup. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEW aTOMOB XHUMHYECKHX
snemeHToB NeNe 1-20. TlonsiTie 0 3aBEpILIEHHOM JIEKTPOHHOM YPOBHE.

N3oTonbl. @usznyeckuii cMbicsi cuMBOJIMKU [lepuoanueckoit cuctembl. CoBpeMeHHast
dbopmynupoBka [leprogudeckoro 3akoHa. 3MeHeHUs CBOHCTB 2JIEMEHTOB B MEpPUOJAX U
rpyImax, Kak GyHKIUs CTPOCHHS SJISKTPOHHBIX 000J0Y€K aTOMOB.

XapakTepucTHKa 3JEeMEHTa-MeTala M dJeMEHTa-HeMeTallJla 10 MX IOJOKCHUIO B
[Tepuonuueckoit cucreme xumuueckux 3nnemeHToB [1. 1. Menneneena.

Xumuueckasi cBsi3b. OKHCINTEIbLHO-BOCCTAHOBHUTE/IbHbIE PeaAKINH

HNonnas xumudeckas CBsi3b. MOHBI, 00pa3oBaHHbIE aTOMaMH METALUIOB |
HeMeTayioB. CxeMbl 00pa30BaHUS WOHHOW CBS3M JJIsi OMHAPHBIX coeAuHCeHMA. VOHHBIE
KPUCTAJUTMYECKUE PEMIETKH M (U3HUYECKHE CBONCTBA BEIIECTB C ITUM THIIOM PEHIETOK.
[TonsiTHE O GOPMYIBLHONM STUHUIIEC BEIIESCTRA.

KoBasieHTHast XuMMHYecKas CBSA3b. OJICKTPOHHBIE W CTPYKTYpHBIE (OPMYIIBL.
KoBayieHTHast HemosipHast CBsA3b. CXeMbl 00pa30BaHUs KOBAJCHTHOM CBS3HM JUISI OMHAPHBIX
coeuHEeHU. MOJIEKYJISIPHBIE M aTOMHBIE KPUCTALIIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB
C 3TUM THUIIOM PEMIETOK.

DIIEKTPOOTPUILIATEIBHOCTD. Psn anekTpoorpunarenbHocTd. KoBalieHTHaAs ToysipHAst
XuMudeckas CBs3b. Jlumosb. Cxembl 00pa3oBaHUsS KOBAJICHTHOW TOJSPHOW CBS3U IS
OMHAPHBIX COCTUHEHHH. MOJIEKYJISIpHBIC U aTOMHBIE KPUCTAJUTMUECKUE PEIIETKH, CBOMCTBA
BEIIIECTB C 3TUM TUIIOM PEIIETOK.

Merammueckass XUMHYECKasi CBA3b M METAUIMYECKAsl KPUCTAIMYECKas PeHIETKa.
CBolicTBa BEIIECTB C ATUM THUIIOM pelIETOK. EnrHas nmpupoaa XUMHUYECKUX CBSI3EH.

Crenennr okucinenus. CpaBHEHHE CTEMEHU OKHUCIEHWS W BaJIeHTHOCTH. [IpaBumia
pacuéra cTerneHel OKUCICHUS 1o popMyIaM XUMUYECKUX COeTMHEHUH.

OKHCIUTENEHO-BOCCTAHOBUTENIbHBIE peakiuu. OrnpenesieHne CTereHeH OKHUCICHUS
JUTSL DJIEMEHTOB, OOpa3yroIIUX BEIIeCTBa pPa3HBIX KIAaccoB. Peakiiuum MOHHOTO OOMEHa |
OKHCITUTEIHHO-BOCCTAHOBUTEIbHBIE peakinu. OKUCIUTETh U BOCCTAHOBUTENb, OKUCIICHUE U
BoccTaHOBJeHUE. (CocCTaBlieHHE YPaBHEHHMM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
METOJIOM SJIEKTPOHHOTO OanaHca.

Conep:xanue y4eOHOro npeamera
Xumus 9 kJacc
(68 uacos, 2 yaca B HeJeII0)
IToBTOpEHUEe U 00001IeHUE CBEIEHUIT MO Kypcy 8 kiacca

bunapasie coenuaeHUs. OKCHIIBI cOIe00pa3yIoNIue U HeCOIe00pa3yIoIIHe.
IM'uapoxkcunpl: ocHOBaHwMS, aMpOTepHbIE, KUCIOTH. CpeaHue, KUCITbIe, OCHOBHBIC COJIH.

O06o001IeHre CBeICHUI 0 XMMHYECKUX peakiusaxX. Kimaccupukamnus XuMHIeCKuX
peaxkuuii mo pa3IMYHbIM OCHOBAHUSM: COCTAaBY M UHCITY PEarupyroIiX U 00pa3yromuxcs
BEILIECTB, TEIJIOBOMY 3 (PEKTY, HalpaBICHUIO, I3AMEHCHHIO CTETICHEH OKUCICHUS
AJIEMEHTOB, 00PA3yIOIINX pearupyrolre BemecTBa, (pa3e, CIoIb30BaHUIO KaTalnu3aTopa.

[ToHsiTHE O CKOPOCTH XMMUYECKOM peakiinu. DakTopsl, BIUSAIONIME HA CKOPOCTh
XUMHUYECKHAX PEAKLUI: IPUPOJIA PEATNPYIOIINX BEIIECTB, UX KOHLEHTpALUs, TEMIIEpaTypa,
IJI0IIA/Ib COMPUKOCHOBEHMS, HaMune KaTtanu3aTopa. Karamms.

XuMHYEeCKHE PEeaKIMU B PACTBOPAX JIEKTPOJINTOB

[TonsTHE 00 ANMEKTPOTUTHYECKON MUCCOMHMAIMU. DJIEKTPOIUTHI U HEIIEKTPOIHTEHL.
MexaHu3M AWCCOLMAIMKM JJICKTPOJIUTOB C Pa3JUYHBIM XapakTepoMm cBs3u. CTerneHb
BHGKTpOHHTHHGCKOﬁ JUuccoluanuu. CI/IHBHBIG n C.H8.6BI€ SJICKTPOJIUTHI.



OcHOBHbIE TIOJIOKEHHUSI TEOPUHU BJIEKTPOIUTUYECKON nucconuanuu. Knaccudukanus
MOHOB M UX CBOMcTBa. KHCIOTHI, OCHOBaHMS U COJIM KaK AJIEKTPOIUTHL. WX Kiaccupukanus u
U CCOIALMS.

OOme XUMHYECKHE CBOWMCTBAa KHCIIOT: HW3MEHEHHE OKPAacKH HWHAMKATOPOB,
B3aUMOJCICTBUE C METaUIaMH, OKCHUJIAaMU U THAPOKCHIAMHU METAUIOB M  COJSIMHU.
MosnekynspHbIe 1 HOHHBIE (TIOJTHBIE U COKPALIEHHBIE) YPABHEHUS PEAKIIUA.

XUMUYECKUN CMBICI COKPAIIEHHBIX YpaBHEHUM. YCIOBUA MPOTEKAHUS PEAKIHUN MEXKIY
NEKTPOJINTaMU A0 KOHIA. Pl aKkTHBHOCTH METaJLIIOB.

OO0mue XxMMHYECKHe CBOMCTBA IeN0Yeil: B3aUMOJAEUCTBHUE C KMCIOTaMHU, OKCHIaMU
HEMeTa/ioB, coysiMu. OOmIMe XUMHYECKHME CBOWCTBA HEPACTBOPHMBIX OCHOBAHHIA:
B3aUMO/ICHCTBUE C KUCIOTAMM, PA3JIOKEHUE IIPU HarpeBaHUU.

OOmupe XMMHYECKHE CBOWMCTBA CPEIHUX COJICH: B3aMMOJICHCTBHE C KHCIOTaMH,
LIeJI0YaMHU, COJISIMUA U MeTajlaMu. B3anmoielicTBUe KUCIBIX COJIEH CO IIeI0OUYaMH.

IMuaponus, kak OOMEHHOE B3aUMOJCUCTBUE cojiell ¢ Bojoi. [maponu3 comm
CHJIBHOTO OCHOBAaHUS M CJIa00¥ KUCHOTHI. ['maponus comu c1aboro OCHOBAHUS M CUIIbHOU
kuciotsl. [kana pH.

CBoiicTBa KHCJIOT, OCHOBaHUH, OKCHJAOB H COJIEM B CBET€ TEOPHUHU
ANEKTPOIIUTUYECKON JTUCCOLUALUN U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUM.

HemeTajuibl 4 MX coeJUHEHHSA

CrpoeHue aTOMOB HEMETANIOB U MX moiokeHue B llepuogmueckoit cucreme. Psn
aneKTpooTpuLareabHocTu. Kpucraminyeckue pemérku HEMETAUIOB — MPOCTHIX BELIECTB.
Annotponuss U e€ mpuuuHbl. Du3nUeckue cBoiicTBa HeMeTasioB. OOIIKMEe XWMHUYECKUE
CBOMCTBA HEMETAIJIOB: OKHCIUTENIbHBIE U BOCCTAHOBUTEIIbHBIE.

I"aymorensl, cTpoeHre UX aTOMOB M MoJieKyl. Du3ndyeckue U XUMUYECKUE CBOICTBA
raJloreHOB. 3aKOHOMEPHOCTHM W3MEHEHMsI CBOICTB TaJloTEHOB B 3aBUCHUMOCTH OT HX
nosioxkeHusa B Ilepumonmyeckoir cucreme. HaxokIeHue rajJoreHoB B MPUPOAE M HUX
MoJiyueHue. 3HaueHHe U IPUMEHEHUE TaJOTEHOB.

I'amoreHoBOIOPOABI M COOTBETCTBYIOIME MM KHCIOTHI: IUIABUKOBAs, COJIsHad,
OpomMoBOAOpOIHAs, HOA0BOAOpOAHAs. ["anorenuapl. KauecTBeHHBIE peakliMM Ha TraJOreHu/I-
noHsl. [IpuMeHeHne coeAMHEHMH raloreHoB U UX OMOJIOTHYECKas pOJlb.

O6bmas xapakrepuctuka aneMeHToB VIA-rpynmnel. Cepa B pupoje U €€ moaydeHHe.
AnnotponHbsle MOIUGHKAIMM Cepbl U MX CBOMcTBAa. XHMHYECKHE CBOHCTBAa cepbl U €€
IIPUMEHEHHUE.

CepoBOJIOpOJ: CTPOCHHME MOJIEKYJNbl, (HU3MUECKHe U XHUMHYECKHE CBOMCTBA,
nonydyeHue u 3HaueHue. CepoBogoponHas kuciora. Cymbpuapl ¥ HUX 3HAYCHUE.
JIroMuHO(OPBHL.

Oxcun cepol (IV), cepuucras kucnora, cyiabdutel. KadecTBeHHas peakius Ha
Cylb(pUT-HOH.

Oxcun cepol (VI), cepnas kucnora, cynbdatel. Kpucramioruaparel. KauecTBenHas
peaxius Ha Cyb(aT-uoH.

Cepnas KHCIIOTa - CHIIbHBIN 371eKTponuT. CBoMCTBa pa30aBIeHHONW CEpPHOM KUCIIOTHI,
KaK TUIOUYHON KHCIIOTHI: B3aUMOJICHCTBUE C METaUIaMU, OCHOBHBIMH M aM(pOTEPHBIMU
OKCHJ/IaMU, OCHOBaHMSIMH M aM(OTEpHBIMU TUIPOKCHIaMU, colsiMu. KauecTBeHHas peakius
Ha cynb(haT-uoH.

OOmiass xapakTepucTHKa »3JeMEeHTOB VA-rpynmbl. A30T, CTpO€HHE aromMa H
MoJieKynbl. Pu3nueckne U XUMUYECKUE CBOWCTBA M MPUMEHEHHUE a30Ta. A30T B NIPUPOAE U
ero OmoJyioru4ecKast poJb.

AMMHaK, CTpPOCHHE MOJIEKYJIbl U (u3MuUecKue CBoicTBAa. AMMHayHas BOja,
HaIIATBIPHBIN CIUPT, THAPAT aMMHaka. JJOHOpHO -aKIenTOpHBIH MEXaHW3M 00pa30BaHUS



KaTMOHAa aMMOHMs. BoccraHoBuTenbHble cBOWcTBa amMmuaka. ConM aMMOHMST M HUX
npuMeHnenue. KauectBeHHast peakiys Ha KAaTHOH aMMOHHUS.

Oxcuapl a30Ta: HecojleoOpa3yroliue U KUCIOTHbIE. A30THUCTasi KUCIOTa U HUTPUTHI.
A30THas KUCI0Ta, €€ noJlydyeHue u cBorcTa. Hutparsl.

docdop, ctpoenne aroma u aorponust. Dochuasl. Dochun. Oxeun hochopa(V) u
oprodochopnas kucnora. Docharer. Pochopubie ynodperns. UHCEKTULIHIBL.

OO0mas xapakTepucTka 3yeMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHUSI aTOMOB,
MPOCTHIX BEIIECTB H COCIMHEHHM B 3aBUCUMOCTH OT TOJIOKEHHUSI DJIEMEHTOB B
[lepuonnueckoit cucreme. Yriaepol. AJUIOTpOmHBIE MOAU(MUKAIMK: alMa3, Tpadur.
AmMopHBIH yriepon u ero copra: caka, akTUBUPOBAHHBIN yroiib. AncopOuus. XuMHUECKUe
cBoiicTBa yraepoaa. Kokcoxumuueckoe mpou3BOACTBO U €ro npoaykius. KapOuasl.

Oxkcuna yraepona(ll): crpoeHue MoJeKysbl, MONy4YeHUE U €ro cBoucTBa. Okcupg
yraepoaa(IV): crpoenue MomeKyIbl, MOJIy4eHUE U ero CBOMCTBA. YronbHas kuciora. Conu
YTOJBHOM KUCIOTHI: KapOOHATHI U THAPOKApOOHATHl. TexHuueckas ¥ MUIeBas coja.

Heoprannueckne u oOpraHuyeckue BeElIeCTBa. YTJIEBOAOPOIAbl. XUMHUYECKOE
CTPOCHHUE OPraHMYECKUX BEIIECTB, KaK MOPAJOK COEAUHEHMs] aTOMOB B MOJIEKYJe IO
BAJICHTHOCTH.

MeraH, »5TaH, Kak TMpeAeibHbIE YIJIEBOJOPOJLI. OTWUJIEH M aleTWIeH, Kak
HerpezeNbHble (HEHACHIIICHHBIE) yriaeBoaopoabl. ['openue yrineBogopoaos. KauecTBeHHbie
peakLK Ha HENPeAeIbHbIE COSAMHEHUSI.

OTUJIOBBIN CIUPT, €ro IOJY4YCHHE, NMPUMEHEHUE W (DHU3HOJIOTHYECKOEe JIEeHCTBUE.
Tpéxaromublii cnupt rauuepuH. KauecTBeHHas peakuus Ha MHOTOATOMHBIE CIIMPTHI.
VYKcycHas - mpeICTaBUTENb Kjlacca KapOOHOBBIX KUCIIOT.

Kpemnuuii, crpoenne ero atroma u cBoictBa. Kpemuuii B mpupoge. Cununuasl 1
cuiad. Okeup kpemuusi(1Y). KpemuueBas kuciora u €€ comu.

[IpouzBoacTeo CTEKJIa u LIEMEHTA. [Iponykums CUJIMKATHOM
MIPOMBIIIIJICHHOCTH: ONITHYECKOE BOJIOKHO, Kepamuka, papdop, dasuc.

OnTruyeckoe BOJIOKHO.

Hemerannsl B mpupoae. dpakirioHHasi MeperoHka >KUIKOTO0 BO3JayXa Kak CIoco0
MOJIy4eHHUsl KHUCIIOpoAa, a3ora, aproHa. llomyuenue ¢ocdopa, kpemHus, xiopa, Hona.
DNEeKTPOIU3 PaCTBOPOB.

[TonyyeHue cepHOU KUCIOTHI: CHIPHE, XUMHU3M, TEXHOJIOTUYECKAS CXEMa, METO/1
KHUIISIIIETO CJIO0SA, TPUHITUITBI TETNI0O0OMEHA, MPOTUBOTOKA U IIUPKYISAIUU. OJeyM.
[Ipon3BOACTBO aMMUaKa: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAS CXEMA.

MeTaJibl M UX COeTUHEHUSI

ITonoxxenue meramoB B Ilepuonnueckont cucrteMe XuUMUUYecKux sieMeHToB [ .
MeHpeneeBa, CTpOEHHE UX aTOMOB M KPUCTALIOB. MeTalTnyecKkasl CBSI3b U METaNIMIecKast
Kpuctajuimueckass  pemeérka.  dusnuecknue  CBONCTBA  METAUIOB:  JJEKTPO- U
TETUIONPOBOHOCTh, OTpaXKaromiasi CIOCOOHOCTh, IIACTUYHOCTh. CImaBel 4YEpPHBIE U
LIBETHBIE.

Mertamibl KaK BOCCTAHOBHUTENH. DJIEKTPOXMUMHUYECKUN DSl HalpsDKeHUU. B3aumonencTBue
METaJUIOB C HEMETAJJIaMH, OKCUaMU, KUCJIOTAMH, COJISIMU. AJTFOMUHOTEPMHUS.

CtpoeHue aTOMOB M MPOCTHIX BEMIECTB IIETOYHBIX METAUIOB. 3aBUCUMOCTh (DU3UYECKUX U
XUMHUYECKUX CBOMCTB IIEJTOYHBIX METANIOB OT 3apsA/oB sjaep uX aToMmoB. OKCUIBI U
THAPOKCHUJIBI IIEJTOYHBIX META/VIOB, MX TOJYYeHHE, CBOWCTBa, MpUMeHeHue. BaxHeimme
COJIM WIEJIOYHBIX METAIOB, UX 3HAYEHUE B >KMBOM M HEXHMBON MNPUPOJE U B KU3HU
YEJI0BEKa.

CtpoeHue aTOMOB M TPOCTHIX BEIIECTB IIEIOYHO3EMENIbHBIX METAJIOB. 3aBHCHUMOCTD
(bU3MYECKUX M XUMHYECKHX CBOICTB IEIOYHO3EMENIbHBIX METAJIOB OT 3apsiioB siAEp UX
aToMoB. OKCHUJIbI U TUAPOKCHIBI MIETOYHO3EMENbHBIX METAIUIOB, UX MOJYYeHUE, CBONCTBA U



NpuMeHeHue. BaxkHelmue coiau mENOYHO - 3eMENbHBIX METANIOB, UX 3HAYEHHUE B IPUPOJE
1 )KU3HHM uesioBeka. KapOoHaThl M THAPOKAPOOHATHI KaJIbIIHS.
XécTtrocTb BOBI: BpeMeHHas U nocTosiHHasA. CrocoObl ycTpaHeHHsI BpEMEHHON KECTKOCTH.
CnocoObl  ycTpaHeHUsI NOCTOSIHHOM KECTKOocTU. Mouuthl. CoenuHEHUs aJlOMUHUS B
npupoae. XUMHUYECKHE CBoWcTBa amoMuHHS. OCOOEHHOCTHM OKcHIa U TUIPOKCHIA
ATIOMUHUS KaK aM(OTepHBIX COeAMHEHWH. Baueimme conu amoMuHUS (XJIOpUT,
cynbdar).
OcobOeHHOCcTH CTpoeHHS aroMa »xene3a. JKeine3o B mpupoje. BaxkHelmue pyabl jkeiesa.
Okcuapl u tuapokcunsl skeneza(ll) um xenmesa(Ill). Comm sxenmesa(Il) u sxemesa(IIl).
OOHapykeHne NOHOB KaTHOHOB Kelle3a B pacTBOpe. 3HAUCHUE COSIMHCHHIM JKee3a.
Koppo3ust xumuueckas v 31eKTpOXUMHAYECKasl. 3alluTa METAILUIOB OT KOppo3uu. MeTaubl B
MpUpoe: B CBOOOHOM BHUE U B BUE coeauHenuid. [lonstue o meramnypruu. UépHas u
LBeTHas MeTaiuyprus. [lupomeramyprus, THAPOMETAILTYPrusl, SIEKTPOMETAIUTYPIHSL.
Jomennsrit nporiecc. [lepepaboTka uyryHa B cTajib. DIEKTPOIN3
pacIIaBoB.
XuMHusl 1 OKpYy:Kalas cpeaa

Crtpoenue 3eMiu: sSApo, MaHTHS, 3eMHas KOpa, X XUMUYeCKui coctaB. JIutochepa
u e€ xumudeckui coctaB. Munepaisl. Pynel. Ocagounsie nopoibl. [lone3Hbie uckomnaeMeale.
XuMudeckuit coctaB Tuapochepsl. XUMHUSCKHNA COCTaB aTMOCHEPHI.
HcTouHnKHM XMMHUECKOTO 3arps3HeHHs OKpYXKatoliei cpepl. [ 100aibHbIe 9KOJIOTHYECKHEe
IPOOJIEMBI Y€I0OBEUECTBA: TAPHUKOBEIN 3(PPEKT, KUCIOTHBIE 0K, O30HOBBIC JBIPHI.
Me:x1yHapOoIHOE COTPYAHHUYECTBO B 00JIACTH OXPaHbI OKPY>KAIOLIEH cpeabl OT XMMHYECKOTO
3arpsi3HEHUS. «3eIEHasT XUMUS.

O0o0menne 3HAHUH 110 XMMHH 32 KYPC OCHOBHOM IIKOJIBI.



3. TemaTHueckoe IJIAHUPOBAHHUE ¢ YKA3AHUEM KOJIHYECTBA YaCOB HA OCBOCHHE

KaK10H TeMBI.

Ne HanmMenoBanwue pasnenoB (Tem) KommuecTBo yacoB nmo
nporpaMmme
1 HauanpHbIe TOHATHSA ¥ 3aKOHBI XUMUH 21
2 Baxneiiimme npeacTaBuTe M HEOPraHUISCKUX BEIIECTB. 18
KonnuecTBeHHBIE OTHOIICHUS B XUMUH
3 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTMHEHUIN 10
4 | Ilepuomnueckuit 3axkoH u Ilepuoamdeckass cucrema 8
xuMuueckux sneMeHToB JI. 1. MenneneeBa U CTpOeHHUE
aroMma
5 Xumudeckas cBA3b. OKHCIHTEIBHO -BOCCTAHOBHUTCIILHBIC 11
peakIu
Peseps 2
HTtoro 70
1 [ToBTOpEeHUe 1 0600IICHNE CBEACHUI 10 KypCy 8 Kiracca. 5
XHUMHYECKUE PEAKITUN
2 | Xumuueckue peakiuy B pacTBOpax 10
3 | Hemeramiasl u MX COeTUHEHUS 25
4 MeTajuisl ¥ UX COSIUHEHUS 17
5 | Xumus u okpyKaromias cpeyia 2
6 | O600menne 3HaHMI M0 XMMUU 32 KypC OCHOBHOMW IIKOJIBI. 7
Peseps 2
Htoro 68
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