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HOACHUTEJIBHASA 3AIIMCKA

Pabowas mporpaMma N0 XHMMHHU COCTaBI€Ha B COOTBETCTBHM C  (eaepasbHbIM
KOMITIOHEHTOM TOCYJapCTBEHHOTO CTaHIapTa OCHOBHOTO 0OIIero oOpa3oBaHHUs, OJ0OpPEHHBIM
COBMECTHBIM pelieHueM kojulernu MunHoOpa3zoBanus Poccum u Ilpesunmyma PAO ot
23.12.2003 1. Ne 21/12 u yTrBepx)aeHHBIM npukazoM Munoopuaayku P® ot 05.03.2004 1. Ne 1089
W TPUMEPHOH MporpaMMbl OCHOBHOTO oOmero oOpa3oBanus (mucbMo JlemaprameHTa
roCyJapCTBEHHOM TMOJIUTHKA B oOpazoBaHuu MwunHOOpHayku Poccum ot 07.07.2005r. Ne 03-
1263)

3a ocHOBY paboueil mporpamMMmbl B3siTa IporpamMma Kypca Xxumuu s 8-11 kimaccoB
obmeoOpazoBarenbHBIX yupexaenuit (aBrop H.H.I'apa), pekomennoBannas JlemaprameHTOM
o0pa30BaTeNbHBIX IPOrpaMM U CTaHJIApTOB o01Iero oopasoBanus MuHuctepcTBa 00pa3zoBaHUs
P®, omybnukoBannas uznatensctBoM «IIpocBemenune» B 2008 roxy (I'apa H.H. IIporpammer
001eo0pazoBaTeNbHbIX YupexkaeHuit. Xumus.- M.: [Ipocsemenue, 2008. -56c.).

Pabouas mporpamMma MoskeT ObITH peann3oBaHa B 9 kiacce (2 cTyneHb, OCHOBHOE o01iee
oOpa3oBaHue, o0Ie00pa3oBaTenbHbld ypoBeHb). YueOHuku yuHuu [.E.Pymsutuca, @.I.
®enpamana, M. ITPOCBEIIEHUE,2019 ..

HJIAHUPYEMBIE PE3YJIBTATBI OBYYEHWA.
JeBATHKIACCHUK HAYYHTCH:

* 00OBSICHATD CyThb XUMHUYCCKUX MMPOLECCCOB U UX IIPUHIUIINAIIEHOC OTJIMYUC OT (1)I/I3I/I‘ICCKI/IX;
® Ha3bIBATh IIPU3HAKU WU YCIIOBUSA INPOTCKAHHUA XUMHUUYCCKUX peaKuHﬁ;

* yCTaHaBJIMBATh MPUHAUIEKHOCTh XUMHUECKON PEaKLIUU K ONpeaeIEHHOMY THILY 10 OJJHOMY U3
KJ1acCU()MKAMOHHBIX MPU3HAKOB: 1) IO YMCIy U COCTaBY MCXOJHBIX BEIIECTB U MPOTYKTOB
peakimu (peakuy COeTUHEHNs, pa3IokKEeHUs, 3aMELLIeHUs U 0OMeHa); 2) 10 BBIACICHUIO WU
MOTJIOLIEHUIO TEIUIOTHI (PEaKuu IK30TEPMUYECKUE U SHIOTEPMUUECKHE); 3) 10 U3MEHEHHIO
CTETNEeHeH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB (PEaKIIMN OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE);
4) o 06paTUMOCTH Tporiecca (peakiui 0OpaTUMbIe U HEOOpATUMBIE);

¢ Ha3bIBAaThb (I)aKTOpBI, BJIMAOIIUC HAa CKOPOCTb XUMHNYCCKUX peaKuHﬁ;
¢ Ha3bIBaThb (paKTOpI)I, BJIMAIOIIME HA CMCIHICHUEC XUMHNYCCKOT'O paBHOBECHU S,

* COCTaBIIATh YPABHEHUS JIEKTPOJIUTUYECKON JUCCOLMALIMM KUCIIOT, LIEI0Y€EH, COIEH; IIOJIHbIE U
COKpalIEHHbIE HOHHbIE YPABHEHUSI peakluii oOMeHa; ypaBHEHHS! OKMCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKILINM;

¢ IPOrHO3UPOBATH MPOAYKTEI XUMHYCCKUX peaKHI/Iﬁ Io (pOpMYHaM/ Ha3BaHUAM HCXOJHBIX
BCIICCTB,; ONIPCACIATL UCXOJHBIC BCIICCTBA 110 (bOpMYJ'IaM/HaSBaHI/IﬂM MMPOAYKTOB PCAKIINH,

¢ COCTAaBJIATH YPABHCHUA peaKHHﬁ, COOTBCTCTBYIOIIUX ITOCTICAOBATCIIBHOCTHU («HGHO‘IKC»)
npeBpameHHﬁ HCOPraHNYCCKUX BCIICCTB PA3JIMIHBIX KJIACCOB;

® BBISBJIATH B IMTPOLECCE DKCIIEPUMEHTA MMPU3HAKH, CBUJACTCIIBCTBYOIINUEC O IMPOTCKAHUN
XUMHYECKOM pCaKkuuun;

* IPUTOTOBIIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOM JOJIEH PAaCTBOPEHHOIO BEILIECTBA;

* ONPENEIATH XAPAKTEP CPEABI BOJHBIX PACTBOPOB KUCJIOT U LIEIOUYEH 110 U3MEHEHUIO OKPACKHU
WHJIUKaTOPOB;

¢ IPOBOAUTDH KAUCCTBCHHLIC PCAKIIUU, TIOATBCPIKAAOIMINEC HAITNYNEC B BOOHBIX paCTBOpax
BC€IICCTB OTACIBHBIX KATHOHOB 1 aHHOHOB.

¢ ONpCACIIATh MPUHAJICKHOCTh HCOPTraHUYCCKHUX BCUICCTB K OTHOMY M3 U3YUCHHBIX
KJ'IaCCOB/prrIHZ METaJIbl U HEMETAJIJIBI, OKCHUbI, OCHOBAHHs, KHUCJIOTHI, COJIH,

¢ COCTaBJIAThb q)OpMyHBI BCHICCTB I10 UX HA3BaAHUAM,



® OIpCACIATh BAJICHTHOCTDb U CTCIICHDb OKUCIICHUS 3JICMCHTOB B BEIICCTBAX;

®* COCTABJIATH q)OpMyJIbI HCOpI‘aHI/I‘-IeCKI/IX COG,Z[I/IHGHI/If/'I 110 BAJICHTHOCTSAM U CTCIICHAM OKUCJIICHUA
AJIEMEHTOB, a TaK)Ke 3apsgaM HOHOB, YKa3aHHBIM B TaOJUIIE PACTBOPUMOCTH KHUCIIOT, OCHOBAHHM
M COJICH;

* 00OBSICHATD 3aKOHOMCPHOCTH U3MECHCHUA (bHSquCKI/IX 1 XMMHYECKHX CBOHCTB IMPOCTBIX
BCIICCTB (MeTaJIJIOB u HeMeTaJIJIOB) 1 UX BBICHIHMX OKCHUOB, 06pa3OBaHHBIX 9JICMCHTaMH
BTOPOI'O U TPETHETO IIEPUOIOB,

* Ha3bIBaTh OOIINE XUMUIECKHE CBOMCTBA, XapaKTEPHBIC ISl TPYII OKCHIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

¢ Ha3bIBaThb O6H_II/IG XHUMHUYCCKHUEC CBOﬁCTBa, XAPAKTCPHBIC IJId KAKAO0T'O U3 KIIaCCOB
HCOPraHNM4YCCKUX BECIICCTB: KUCIIOT, OCHOBaHHﬁ, COJIGP'I;

* IPUBOJUTH ITPUMEPBI PEAKLIUM, TOATBEPKIAIOIINX XMMUYECKHNE CBOMCTBA HEOPTaHUYECKUX
BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

® OIpCACIATh BEIICCTBO-OKUCIIUTEb U BEICCTBO-BOCCTAHOBUTECIIb B OKHUCIIMTCIIbHO-
BOCCTAHOBUTCIIbHBIX PCAKIHAX,

* COCTaBJIATh OKUCIIMTEIbHO-BOCCTAHOBUTEIbHBIN OalaHC (U151 U3YYEHHBIX pPEeaKlUii) 1o
IIPEUIOKEHHBIM CXEMaM PEeaKIIMii;

* IIPOBOAUTH na60paToprle OIIBITBI, MOATBCPKAAIOIUEC XUMHUYCCKUC CBOMCTBA OCHOBHBIX
KJIACCOB HCOPIraHU4YCCKUX BCIICCTB;

* POBOAUTH JIAOOPATOPHBIE OMBITHI MO MOJTYUYEHUIO U COOMPAHHIO Ta3000pa3HbBIX BEIIECTB:
BOJIOPOAA, KUCIOPO/a, YTIEKUCIIOrO ra3a, aMMHUaKa; COCTABIIATh YPAaBHEHHSI COOTBETCTBYIOIINUX
peaKuuid.

I[CBHTI/IKHEICCHI/IK MOJYYMT BO3MOKHOCTD HAYYUTHCH:

* COCTaBJIATh MOJIEKYJISIPHBIE U MTOJIHbIE HOHHBIE YPAaBHEHUS M0 COKPALIEHHBIM HOHHBIM
YpaBHEHHUSAM;

* IPUBOJUTH MPUMEPHI PEAKIUI, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3H MEKIY
OCHOBHBIMHU KJIaCCaMHU HEOPTraHUYECKUX BEILIECTB;

* IPOTHO3UPOBATh PE3YJIbTAThl BO3AECUCTBUSI Pa3INMUHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTHU
XUMUYECKOHN PEAKIUU;

* IPOTHO3UPOBATh PE3YJIbTaThl BO3AEHCTBUSI pa3IMUHbIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO
paBHOBECHS.

¢ IIPOrHO3UPOBATH XUMHUYCCKUC CBOMCTBaA BCIICCTB HA OCHOBC UX COCTaBa U CTPOCHUSA;

* IPOTHO3UPOBATH CLIOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTEIbHBIE UM BOCCTAHOBUTEIHHBIC
CBOMCTBA C YYETOM CTENEHEW OKUCIIEHHS JIEMEHTOB, BXOSIIUX B €r0 COCTAaB;

* BBISIBJISITH CYILIECTBOBAHME T'€HETUUECKON B3aMMOCBSI3H MEX/1y BELIECTBAMHU B PSJly: TPOCTOE
BEIIIECTBO — OKCHUJT — THUAPOKCHI — COJIb;

¢ XapaKTCpUu3oBaThb 0ocoObIe CBOMCTBA KOHIOCHTPHUPOBAHHBIX CCpHOﬁ U a30THOM KHCJIOT,

* IPUBOJIUTH IPUMEPHI YPaBHEHUHN PEAKIIH, JeKalIiX B OCHOBE IPOMBIIIIIEHHBIX CTIOCO00B
IIOJIyYEHUsI aMMHAKa, CEPHON KHUCIIOTBI, YyT'yHa U CTallu;

* ONUCHIBATh (PU3NUYECKHUE U XUMUYECKUE MTPOIIECCHI, SBIISIOMINECS YaCThI0 KPyTOBOPOTA
BEILIECTB B IPUPO/IE;

® OpraHru30BbIBAThH, IPOBOANUTE YUCHUUYCCKUE ITPOCKTHI IO UCCIICAOBAHUIO CBOMCTB BC€IICCTB,
HMCIOIUX BA’KHOC IMMPAKTHICCKOC 3HAUCHUC.



Il. COAEPKAHUE YYEBHOI'O KYPCA
XNUMMUS 9 kaacc 0a30Bblii yPOBEHD
(68uacoB)

IoBTOpenue kypca xumun 8 kiacca (5 4). [leppoanyeckuii 3aK0H 1 MEPUOIUYECKAs CUCTEMA
xuM. anemeHToB Jl. V1. MenjeneeBa B cBeTe CTPOCHMSI aTOMOB. XHUMHUUYecKas CBsi3b. CTpoeHue
BetlecTBa. OCHOBHBIE KJIACChl HEOPraHUYECKHX COEAMHEHMI: HMX COCTaB, KiacCHU(HUKaIUS.
OcHOBHBIE KJacChl HEOPraHUYECKHX COCIMHEHHI: MX CBOWCTBA. Pacu€Tel Mo XMMHYECKUM
YPaBHEHUSM.

Hemonctpaunu. Tabmuma «Bunasl cBsazeii». Tabnauna « TUIIBI KPUCTATMYECKUX PEILIETOK

Pa3znen 1. Muorooopa3sue xumnyeckux peaxkuuii (18 ).

Tema 1. Kimaccudukanmss Xumuaeckux peakmuii (6 9)

Knaccupukanus XUMHYECKUX PEAKIUH, PEaKIUH COCIUHEHUS, Pa3JIOKEHUS, 3aMCIICHUS,
oOMeHa. OKHCIUTENBHO - BOCCTAaHOBUTEIbHBIE peakuuu. OKHUCIUTENb, BOCCTAaHOBHUTEIb,
MPOIIECChl  OKUCJIEHMs, BoccTaHOBJIeHUs. CoCTaBlI€HHE ypaBHEHUW  OKHUCIHMTEIBHO -
BOCCTAaHOBUTEJIBHBIX PEAKIIMH C IMOMOIIBI0 METO/Ia JIEKTPOHHOTO OanaHca.

TemmoBsie 3 (HEKTH XUMUYSCKUX PEAKIIUN. DK30TEPMUUYECKUE M SHJOTCPMHUICCKHUE PCAKITUH.
Tepmoxumuueckue ypaBHeHHS. CKOpPOCTh XMMHUYECKUX peakiuil. dakTopsbl, BIMSIOMINE Ha
CKOPOCTh XUMUUYECKHX peakiuii. [lepBoHavyaibHbIC TPEICTABIICHUS O KaTaJln3e.

Lemoncmpayuu. JJemoncmpayus onvlmos, GblACHAWUX 3A8UCUMOCIbL CKOPOCMU XUMUYECKUX
peakyull om paziuyHulx haKkmopoas.

Tabnuywr «Obpamumele peaxyuuy, «Xumuueckoe pasHosecue», «CKOpocmb XUMUYECKOL
peaxkyuuy.

Pacuemmnvie 3a0auu. Pacuemsi no mepmoxumuieckum ypasHeHusMm.

Ilpakmuueckan pavoma Nel. H3yuenue enuanus yciosuil nPO6eO0CHUA XUMUYUECKOU PEeaKUUU
Ha eé ckopocmb.

Oo6parumsie peakiuu. [ToHATHE 0 XMMHUYECKOM PaBHOBECHH.

Tewma 2. Dnexkrponutudeckas nuccounanus (12 a)

XUMHYECKUE PEaKIINH, UAYIIHME B BOJHBIX pacTBOpaxX. DJIEKTPOIUTHI U HEINEKTPOIUTHI. MOHBI.
Katuonsl u annonsl. ['ugpatHas Teopus pacTBOPOB.

DNeKTpoNMTHYeCKass JUCCOLMANMS KUCIOT, OCHOBaHWH, coneil. Cmabble W CHIbHBIC
anekTponuthl. CTemeHb aucconuanuu. Peaknuu HOHHOTO oOMeHa. YCIOBHS MPOTEKaHUs
peakuuii oOMeHa /0 KOHIA. XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COCTMHEHHI B CBETE MPEACTAaBICHUN 00 ANEKTPOIUTUYECKON TUCCOIHMAINUA U OKUCIUTEIHHO —
BOCCTAHOBUTEIBHBIX PEAKIIHIX.

[ToHsiTHE O THAPOIN3E COJIEH.

Pacuémur no ypasnenusm xum. peaxyutl, eciu 00HO U3 ewecms 0aHo 8 u3DbIMKe.
Hemoncmpayuu. Hcnvimanue pacmeopog eewjecms Ha JNeKMmpUuideckyro  npo8oouUMOoCHb.
suoicenue uoH08 6 IneKmMpuUUecKom noJe.

Jlabopamopnvie onvimol. Peakyuu obmena medncoy pacmeopamu 31eKmpoaumos.
Ilpakmuueckaa paboma Ne2. Pewenue Ixkcnepumenmanvuvlx 3aoay no meme «Ceoiicmea
Kuciom, 0CHOGAHUIL U COJell KAK 3J1eKMPOIUMOG).

Konumponvnaa paooma Ne 1 no memam «Knaccugukayus xumuueckux peaxyui» u
«Inekmpoaumuueckas OUCcouUayUa».

Pa3pnen 2. MuHoroo0pa3ue BeunecTs.

Tema 3. INasorensl (4 u)

Hemeramnsl. T['asnorensl. I[losoxkeHne B NEPHUOIMYECKONM CUCTEME XHUMHYECKHUX JJIEMEHTOB,
CTpoeHHe nx aToMoB. HaxoxxneHue B npupoe.

DU3NYECKUE U XUMUYECKHE CBOMCTBA rajoreHoB. [lonydyeHue u npuMeHeHUe rajoreHoB. XJiop.
duznyeckue W XUMHYECKHE CBoiicTBa xJopa. IIpuMeHnenue xiopa. XJI0pOBOAOPOI.



O®usnyeckue cporctBa. [lonyuenue. ConsiHasg kuciora v ee cojd. KauecTBeHHast peakiusi Ha
XJIOpUJ — MOHBI. Pacmo3HaBanue XJIopuaoB, OpOMUIIOB, HOINIOB.

Lemoncmpayuu. @uzuueckue ceolicmea 2anozceHos. Ilonyuenue xa10pogooopooa u pacmeopenue
e2o 6 sooe.

Jlabopamopusie onvimoul. Pacnosunasanue coNsAHOU KUCIOMbL, XI0PUOO8, OPOMUOOS, UOOUI08 U
uooa.

Ilpakmuueckas pavoma Ne 3. Ilonyuenue conanoil Kuciomsl u uydeHue eé ceoiucma.

Tema 4. Kucnopon u cepa (6 1)

Kucnopon u cepa. [lonoxxenue B NEPHOIUYECKON CUCTEME XUMUUYECKUX AJIEMEHTOB, CTPOCHUE
ux atomoB. Cepa. Amnotponus cepel. Pusnyeckne U XuMuuyeckue cpoiicTBa. HaxoxaeHue B
npupone. llpumenenue cepsl. CepoBomopon. CepoBomopoiHass KHCIOTa U €€ COJIM.
KauectBennas peakius Ha cynbdua- nonsl. Oxcun cepsol (1V).

Cepnast kucioTa. XUMHUYECKHE CBONCTBAa pa30aBICHHOW M KOHLIEHTPUPOBAHHOW CEpPHOM
kucnoTel. KauecTBeHHas peakuus Ha cyibdpaT- HOHBL. XHUMHUECKHE pEaKIMH, JEKaIlhe B
OCHOBE TIOJTyYEHUS CEPHOW KHCIIOTHI B IPOMBIUICHHOCTH. [IprMEeHEeHNEe CepHOI KUCIIOTHI.
Hemoncmpayuu. Annomponusi Kuciopooa u cepvl. 3HAKOMCMBO ¢ 00pasyamu NPUPOOHbIX
cynb@uoos, cynvpamos.

Jlabopamopuwie onvimwl. Pacnozunasanue cynovguo-, cynvgpum- u cynvpam-uoHos é pacmeope
Ipaxmuueckas paboma. Pewenue sxcnepumenmanvhvix 3a0a4 no meme «Kuciopoo u cepay.

Tema 5. Azot u docdop (9 9)

Aot u docdop. [TonoxeHre B MepruoJMUECKON CUCTEME XMMHUECKHUX 3JIEMEHTOB, CTPOCHUE UX
aToMOB. A30T, (U3NYECKHE W XMMHYECKHE CBOMCTBA, MOJlyuYeHHE M MpuMeHeHune. KpyroBopor
a3oTa B mpupoae. AMMuak. Ousnueckue U XMMHUYECKUE CBOMCTBA, MOJIy4YE€HUE, MPUMEHEHUE.
Conu amMmmoHUs. A30THasi KHCIIOTa B €€ CBOicTBAa. OKUCIHUTEIBHBIE CBOMCTBA a30THOW KHCIIOTHI.
[TomyyeHue a30THOW KHCJIOTHI B jJabopaTopuu. XHUMHYECKUE PEaKIMM, JIeKallue B OCHOBE
MOJIy4€HHUs a30THOU KUCIIOTHI B MpoMblieHHOCTH. [Ipumenenue. Conu. A30THbIE y100peHusl.
®ochop. Amnorponus. duzmyeckue W xummyeckue  cBoictBa. Oxcua  ¢ocdopa (V).
®dochopHas KHCI0Ta, €€ CONU U y10OpeHUsl.

Hemoncmpayuu. Ionyuenue ammuarxa u e2o pacmeopenue 6 gode. O3naxomienue ¢ oopasyamu
NPUPOOHBIX HUMPAmos, gocghamos.

Jlabopamopuvie onvimul. Bzaumooleiicmsue colneli aMmoHus co wenovamu. O3Haxomlenue ¢
A30MHLIMU U POoChOopHBIMU YOOOPEHUAMU.

Ilpakmuueckaa paboma NeS. Ilonyuenue ammuaka u uzyuenue e2o c60iicme.

Pewenue 3a0au na onpedenenue maccosoii (06EMHOI) 00aU 6bIXOOA NPOOYKMA pPeaKyuu om
meopemuyecKku 803MONCHO2O.

Tema 6. Yrnepoa u kpemHuit (8 1)

VYrnepon n kpemHuil. [lonokeHne B NEpUOAMYECKOW CHCTEME, CTPOCHHME AaTOMOB. YTIEPO.
Annotpornusi. PuU3MUECKUe U XUMHYECKUE CBOMcTBa yriepoaa. AncopOuus. YrapHblil ras.
VYrnekucnslid ra3. YroipHas KuciaoTa u ee conu. KauecTBeHHas peakuusi Ha KapOOHAT — HOHBI.
Kpyrosopot B npupoze.

Kpemuuii. Oxcua kpemuus (1V). KpemHueBast KMuciioTa u ee COJH.

Crexuio. I{emeHT.

Hemoncmpayuu. Kpucmaniuueckue pewemxu aimasza u cpaguma. 3HaKkomMcmeo c¢ oopazyamu
npUpoOHbIX Kapbonamos u cunukamos. O3HaKomleHue ¢ pasiudHbIMU 6UOaMU MONIUGA.
O3naxomnenue ¢ guoamu cmexia.

Jlabopamopnule onvimobi. O3HaKOMIEHUE CO CEOUCMEAMU U 63AUMONPEEPAUEHUAMU KAPOOHAMOE
u 2uopokapbonamos. Kauecmeennule peakyuu na kapbonam- u CUTUKAM-UOHDL.

Ilpakmuueckaa padboma Neb. Ilonyuenue oxcuoa yznepooa (IV) u usyuenue e2o ceoiicme.
Pacno3naganue kapoonamoe.



Pewenue 3a0au na evluucnenue maccol unu 00vEMa NpoOOyKma peaxyuu no U38eCMHOL Mdacce
U 00HEMY UCXOOHO20 8eUjeCmBd, COOepIHCAULe20 NPUMECHU.
Koumponvnasa paooma Ne2 no meme «Hememannov).

Tewma 7. O6miue cBoiicTBa MetauioB (11 )

Merassl. [lonoxenue B NEPUOJUYECKON CHCTEME, CTPOCHUE aTOMOB. Merauimueckas CBA3b.
Ouznyeckue CBONCTBA. Psii aKTHBHOCTH METa/NIOB. CBOMCTBAa MeTayioB. OOmue crocoObl
nostydeHus. CrijaBbl METaJIJIOB.

lenounsie metasuibl. [lonoxkeHne B MepUOAMYECKON cucTeMe, CTpoeHue aToMoB. Du3ndeckue
u xumuueckue cBoictea. [Ipumenenne. Haxoxaenue B mpupoe.

HlenoynozemensHbie MeTaibl. [lookeHue B MEpPUOAUYECKON CHCTEME, CTPOCHHE aTOMOB.
®usnueckue U xumudeckue csoiictBa. lIpumenenue. Haxoxnenue B mpupone. Marumii u
KallbIIUH , UX BaKHeWIIMe coennHeHus. JKecTKoCcTh BOIBI U CIIOCOOBI €€ YCTPaHEeHHUS.
Amomunuii. [lonoxxeHne B INEPUOAUMYECKON CHCTEME, CTpOe€HHE aToMOB. dusnueckue u
xumuueckue cpoiictBa. [Ipumenenme. Haxoxxnenue B mpupoge. AMPOTEpHOCTh OKCHIA U
TUAPOKCH]IA AJTFOMUHMSL.

XKenezo. Ilonoxenne B MNEPUOIUYECKONW cHUCTEME, CTpOeHHE aToMOB. Du3znyeckue U
xuMuueckue cBoiictBa. [Ipumenenne. Haxoxnenwe B mpupone. BaxHeiine coenMHEHUA
xKenesa: okcuabl, ruapokcuanl u conu skene3a (1) m xxenesa (111). KauectBennas peakius Ha
HOHBI.

Lemoncmpayuu. 3naxomcmeo ¢ obpazyamu 6adiCHeluwux cojei Hampus, Kaius, NPpUpoOHbIX
COeOUHeHUll Kanbyus, pyoamu dxcenesd, COeOUHeHUsMU antomMunus. Bsaumooeticmeue wenounwix,
WeI0YHO3eMeNbHbIX MEMALI08 U antoMutusi ¢ 600ou. Coicueanue dceneza 6 KUCIOpooe U Xlope.
Jlabopamopusie onvimoi. llonyuenue eudpokcuoa anOMuHus u 63aumMooelcmsue e2o ¢
kucromamu u wenoyamu. Ilonyyenue cudpoxcuoos sxuceneza(ll) u (Ill) u é3aumooeiicmsue ux c
KUCTIOMAMU U WeL04aMmu.

Ilpakmuueckaa padoma Ne7. Pewenue skcnepumenmanvHoix 3a0au no meme «Memannvt u
UX COeOuUHeHUuA).

Konmponvnas paooma Ne3 no meme «Obuque ceoiicmea memasnoey

Pasnea 3. Kparkuii 0030p BaskHeHIIMX OPraHU4eCKUX BelIeCTB.

IIpeamer opranmueckod xumuu. Heopranumdeckue W OpraHWYECKHE COECOUHEHUS. YTIEpPOI —
OCHOBa JKM3HM Ha 3emiie. OCOOEHHOCTHM CTPOCHMsI aromMa Yriepoja B OpPraHUYECKHX
COCIMHECHUSIX.

VYraesogopoasl. [IpenenbHbie yrieBopopoasl. MertaH, staH, nponaH. CTpyKTypHble (HOpMYJIbI
YIIIEBOJOPOAOB. ' OMOIOrnYecKkuii psi MpeAeIbHbIX yTraeBoAopoaoB. I'omonoru. ®dusnyeckne u
XUMUYECKHE CBOWCTBA IIPEIEIBHBIX YINIEBOAOPOAOB. Peakuuu ropeHHMe M 3aMEILIEHUs.
Haxoxnenune B npupone. [Ipumenenne.

HenpenenbHble yrieBogoponabl. OTWIEHOBBIA psii HENPENEIbHBIX YIJIEBOAOPOJIOB. OJTHIIEH.
du3nyeckue M XHUMHUYECKHE CBOMCTBa 3TwieHa. Peakuus npucoenuHeHusd. KadecTBeHHBbIE
peakuuu. Peakuus nonumepusanuu. [lomustunen. llpumenenue stuiena.

ALIETUIIEHOBBIN  psil HENpENENbHBIX YIJIEBOAOPONOB. ArnerwieH. (CBONMCTBa aleTHIICHA.
IIpumeHeHue.

[IpousBogubie yriaeBomoponoB. Kparkuit 0030p OpraHMYECKHX COSIUHEHUN: OJHOATOMHBIC
CIUPTHI, MHOTOaTOMHBIE CITUPTHI, KAPOOHOBBIE KUCIOTHI, Cl0XKHBIE 3(PUPBI, KUPBI, YTIIEBOIHI,
AMUHOKHCIIOTHI, OeNKu. Posib GeKoB B opranusme.

IlonsaTHE O BBICOKOMOJEKYJSPHBIX BemecTBax. CTpyKTypa MOJIMMEPOB: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MTOJIMMEPU3ALUN. [TonusTHen, TTOJIUIIPOITHJIEH,
MIOJINBUHUJIXJIOPUA.

Hemoncmpayuu. Mooenu monekyn opeanuyeckux coeOuHenutl, cxemol, madIuybl.

Topenue y2ne000p0008 u obnapysicenue nPoOyKmMos ux 2opeHus.

Obpas3zyvl Heghmu u nPoOYKmMos ux nepepadbomxu.



KAJIEHJIAPHO —- TEMATHYECKOE INTAHUPOBAHUE
Xumusa 9 kJjacc 0a30Bblii YPOBEHb (68 yaco).

Ne Tema ypoka Kou- JarTa npoBenenust
e ||
1 2 3 4 5
IloBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 kiacca (5 4.)
1 | [leproauueckuii 3aKOH U MEPHOUYECKAs] CUCTEMA XUM. JIEMEHTOB 1
J1. 1. MeHieneeBa B CBETE CTPOCHUSI aTOMOB
2 | Xumuueckas cBsi3b. CTpoeHHE BEIECTBa 1
3 | OcHOBHBIE KJIacChl HEOPTAaHUYECKUX COCTUHEHUN: X COCTaB, 1
KJIacCHU(PUKAIIHS
4 | OCHOBHBIE KJIACChI HEOPTraHMYECKUX COSTUHEHMI: UX CBOMCTBA 1
5 | Pacuérsl 10 XMMHUYECKUM YPABHEHUSIM 1
Paznen 1. MuorooOpasue xumuueckux peakuui (18 u)
6 | Tema 1. Knaccugpurxayus xumuyeckux peaxyuii (6 u) 1
OKHCINTENbHO-BOCCTAHOBUTEIbHBIC PEAKITHH.
7 | Peakiuu coelMHEHMsI, pa3IOKCHUS, 3aMEIICHUSI 1 0OMEHA C TOUYKHU 1
3peHUsl OKMCIIEHHUSI 1 BOCCTAHOBJICHHUSI.
8 | TermoBoit 3(h(heKT XUMUIECKUX peakIuii. K30 - U 1
9HJIOTEPMHUYECKHE PEAKIIHH.
9 | CkopocTh XMMHYECKHX peakiuii. [lepBoHauanbHbIC TPECTABICHUS O 1
KaTajmse.
10 | lIpakTHyeckas padora Nel. U3yyeHue BIAUSIHUSA YCJIOBHUIH 1
NMpoOBeeHUs] XMMHYECKOH peaKiuu Ha eé CKOPOCTh.
11 | O6patumsle u HeoOpaTHUMble peakiuu. [ToHATHE 0 XUMHUYECKOM 1
PaBHOBECHH.
12 | Tema 2. Dnexmporumuuecxasn ouccoyuayus (12 1) 1
CymHoCTh mporecca MIEKTPOIUTHIESCKON TMCCOIMAIINH.
13 | DuexTponauTHyYecKas AUCCOIUAIUS KUCIOT, OCHOBAHMM U COJIEH. 1
14 | Cnabpble u CHIIbHBIC IIEKTPOJIUTHI. CTENEHb JUCCOIMAIIHH. 1
15- | Peakuuu MOHHOTO OOMEHA M yCIIOBUS UX MpoTekanus. J1.O. Ne [. 2
16 | Peakyuu obmena mexncoy pacmeopamu 1eKmpoiumos
17- | Xumudeckue CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX 2
18 | coemuHEHMI B CBETE MIPEJICTABICHHUA 00 IEKTPOIIMTHICCKOM
JIMCCOLIMAITUU ¥ OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX.
19 | I'mpponus coneil. 1
20 | IIpakTnyeckas padora Ne2. Pemenue dKciepuMeHTAIbHBIX 1
3aaa4 no teme «CBoiicTBa KHCJI0T, OCHOBAHUI U CoJIeH KaK
JJIEKTPOJIUTOBY.
21 | Pacuémul no ypagHeHusm Xum. peakyuil, eciu 00HO U3 eeujecmes 0aHo 1
8 uzbwBImKe.
22 | O6o0mmenne u cucreMarusanus 3HaHui o TeMam «Kmaccuduxarst 1
XUMHUYECKUX peakIMii» U « DIEKTPOIUTHYECKAs AUCCOLUAIIS.
23 | KontpoasHas padota Ne 1 no temam «Kiaaccupukanus 1




‘ XUMHYECCKHX pealcum”l» H «3.]'ICKTp0.]'[I/ITI/I‘leCKaH AUCCOHALIUSD).

Pasjen 2. Muoroo6pasue Beniectn (38 )

24 | Tema 3. I'anoeenwt (4 u) 1
OO61mas xapakTepucTuka HeMeTaioB. [lojoxeHune rajloreHoB B
NEPUOINYECKOM TabsuIle U CTpoeHue ux aroMoB. CBOWCTBA,

MOJy4YeHUE U IPUMEHEHHUE rajoreHoB. Xuop. JI. O. Ne 2.
3uaxomcmeo ¢ 0bpasyamu nPUPOOHLIX COCOUHEHUL HeMEeMAalo8
(xnopudamu, cyrbuoamu cyrbamamu, HUMpamamu)

25 | XJI0pOoBOJOPOI: TIOJYYCHUE U CBOWCTBA. 1

26 | ComstHast kucnoTa u €€ conu. J1.O. Ne 3. Kauecmeennas peakyus Ha 1
XJ10pUO-UOH

27 | IlpakTnueckas padora Ne3. IlosryuyeHue CoJIsIHOM KUCJIOTHI M 1
u3yueHue eé cBoicTB. IHCTpYKTaX 110 T/0

28 | Tema 4. Kucnopoo u cepa (6 u) 1
[TonoxkeHue KUCIOPOIa U CEPBI B IEPUOINUECKON CHCTEME
XMMHYECKHX JIEMEHTOB, CTPOCHHUE BX aTroMoB. Cepa.

29 | CepoBonopos. Cynbhubl. 1

30 | Okcwup cepsl (IV). CepHucrast KUCioTa v €€ CoJu. 1

31 | Okcun cepsl (VI). Cepnas kucnorta u e€ conu. J1.O. Ne 4 1
— HeKOmopble XUM. COUCMBA CEPHOU KUCTIOMDbI,

- KauecmeeHHas peakyus Ha cylbham-uoH

32 | OkuciuTeNnbHbIe CBOWCTBA KOHIICHTPHUPOBAHHOM CEPHOM KHCIIOTHI. 1

33 | IlpakTuyeckasi padora Ne4. PemieHue 3KCnepuMeHTAIbHBIX 1
3aaa4 no teme «Kucaopoa u cepay.

34 | Tema 5. Azom u pocghop (9 u) 1
[Tonoxxenune azora u ¢pochopa B IEPUOTUIECKOIN CUCTEME
XMMHUYECKHX 3JIEMEHTOB, CTPOCHUE X aTOMOB. A30T: CBOWCTBA U
IPUMEHEHHE.

35 | Ammuak. Ou3nueckue u XuMudeckne cBoricTsa. [lomyuenne u 1
IPUMEHEHHE.

36 | IlpakTnyeckas padora NeS. IonyuyeHne aMMHaKa U U3yueHue 1
€ro CBOMCTB.

37 | Comu ammonnmst. JI. O. Ne 5. Pacnosnasanue KamuoHo8 AMMOHUSL. 1

38 | Pewenue 3a0au na onpeoenerue Maccogotl (00bEMHOI) 001U 8b1X00A 1
NPOOYKMA peakyuu om meopemuyecki 603MOHCHO20

39 | A3oTHas KucjoTa. 1

40 | Cosnt a30THOM KHCIOTHI. A30THBIE YAOOPESHHSL. 1

41 | ®ocdop. Amnorponus hocdopa. CroiictBa ocdopa. 1

42 | Okcua docdopa (V). Dochopnas kucnota u e€ conu. PochopHsie 1
ynoopenus. JI. O. Ne 6. 3nakomcmeo ¢ MuHepaibHuIMu Y000peHUsMU

43 | Tema 6. Yenepoo u kpemuuii (8 4) 1
[Tonoxxenne yriepoaa U KpeMHUS B TIEPHOAMUYECKON CHCTEME
XMMHUYECKHX 3JIEMEHTOB, CTPOCHUE UX aTOMOB. YTIIEPOJ.

44 | VrapHslii ra3, cBoiicTBa, PU3NOIOTHYECKOE ICHCTBHE HA OPTaHHU3M. 1
45 | Yraekucnslil ra3. YronbHas kuciora u e€ conu. Kpyrosopor 1
yriepoja B npupoge. JI. O. Ne 7. Pacnosnasanue kapbonam - UOHOS.

46 | IlpakTuueckasi padora Ne6. [Toyuenune okcuaa yriaepoaa (IV) u 1
H3y4eHue ero cBoiicTe. PacnosnaBanue kapoOHATOB.

47 | Kpemnnii u ero coequnenus. CyMkaTHas TPOMBIITUIEHHOCTD. JI. O. 1
Ne 8. IIpupoonvle cunuxamol

48 | Pewenue 3a0a4 Ha 8bIHUCTEHUE MACCHL UTU 00BEMA NPOOYKMA 1




peakyuu no u38ecCmHoU macce uiu 06vLEMY UCXOOHO20 euecmaa,
cooepaicawe2o npumecu

49 | O6o06meHue u cuctemaTu3aims no teme «Hemerammbsny 1

50 | Konrposbnasi padora Ne2 no treme «HemeTaliibn». 1

51 | Tema 7. Obwue ceoticmea memannos (11 u) 1
O6m1as xapaktepuctuka MeTaiioB. dusnyeckue cBoiicTBa. CriiaBsl
MeTtaiioB. JI. O. Ne 9. 3uaxomcmeo ¢ obpazyamu Memaiios u
Cn1asos (paboma c KOJIIeKYusmu)

52 | Haxox1eHrne METaJJIOB B MPUPOE U OOIIHE CIIOCOOBI UX IMOTYUICHHSI. 1
[Tonsitue o metaimypruu. JI. O. Ne [0. BeimecHenue 00H020
Memania Opy2uM U3 pacmeopa coiu

53 | XuMHUYeCKHE CBOMCTBA METAIUIOB. DJIEKTPOXUMHUYECCKUN P 1
HaIpsHKEHUN METaJUIOB.

54 | lllenouHbIC METAILIBIL. 1

55 | Marsauii. [llenouno3zemenbHbie MeTaLIbI. JKECTKOCTh BOJIBI 1
crocoObl e€ yCTpaHeHUs!.

56 | Amromunwmii. Haxoxxnenue B npupoje. CroiictBa anmromunus. J1. O. 1
No 11. 3nakomcmeo ¢ coeOuHeHUsMU ATIOMUHUS

57 | XKene3o. Haxoxaenne B npupojae. CBOMCTBA xkele3a. 1

58 | Coemunenus xenesza. JI O. Ne [2. 3nakomcmeo ¢ pyoamu dceneza 1

59 | IlpakTuueckasi padora Ne7. PemieHue 3KCrepuMeHTATIbHBIX 1
3aja4 nmo Teme «MeTaljibl U X COeTUHEHHUS.

60 | O0o0Omenne u cucreMarusanus o reMe «OOI1IMEe CBOIICTBA 1
METAJIOBY

61 | KontpoabHas padora Ne3 no teMe «O01ime cBoiicTBa MeTAJLIOBY 1

Pazgen 3. KpaTkuii 0030p BaxKHeHIIMX OpraHuYecKHX BemecTs (74)

62 | Opranndeckasi XUMHUSL. 1

63 | YrmeBomoponasl. JI. O. Ne [3. 3uakomcmeo ¢ yeném, Hegpmoio, 1
npooyKmamu nepepabomku

64 | Kucnoponcoaepskaiue OpraHn4eckue COeAMHEHUS: CIIUPTHI, 1
KapOOHOBBIC KHCIIOTHI, CJIOKHBIC d(DUPBI, JKUPBI, YTIICBO/IBL.

65 | AMUHOKHUCIOTHL benku. 1

66 | ITonmumepsl. 1

67 | UToroBasi KOHTpoJibHAsA padoTa Ne 4. 1

68 | O6o0maromumii ypok 1
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