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HopmarusHoit 6azo0il ans pa3paboTku pabouell mporpaMMbl MO MPEIMETY
«Xumus» 175t 8-9 KIaccoB SBISIOTCS:
1. ®enepanbHblil 3akoH oT 29 nexadps 2012 roma Ne 273-D3 «O06 obpa3oBaHuU B
Poccniickont denepannn»;
2. Ilpukaszel MuHHCTEpCTBa 00pa3zoBaHus U Hayku Poccuiickoit deneparuu:
- ot 17 pexabps 2010 roma Ne 1897 «OO6 yrBepxkacHUN (eaepaTbHOTO
rOCyJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOI'O o0urero
00pa30BaHUs»;
3. [IpumepHOit TporpaMMBbI IO XMMHUH OCHOBHOTO 00IIIEro 00pa30BaHUs 110 XUMUHU
(0a30BbIl YPOBEHB);
4. Pa6oyas nporpamma no jguHuu YMK O.C. INabpuensna «Xumus» 8-9 kinaccel
M.: Ipoda;
[Tpumepnsie paboune nporpammbl Xumus O.C.I'abpuensn, C. A. Cnaakos
[Ipenmetrnass munus yueOHukoB O.C.l'abpuensn, M. I. Octpoymona, C. A.
CrnanxoBa 8-9 kmaccel. M.: «IIpocBemienue»;
5.0cHoBHas o0Opa3oBarenbHasi IporpaMmma OCHOBHOTO 0011ero oopazoBanus I bOY
OOL Ne2 r.o. OkTA0phCK;
6.Yuebnsii mman ['BOY OOILL No2 r.0. OKTSI0pbCK.

Hannass pabouas mporpamma peanmsyercs Ha ocHoBe YMK O.C.
["abpuensna «Xumus 8-9 kaacchi»:
-T'abpuensu O.C., OctpoymoB W.I., CrnagkoB C.A. "Xumusa" 8 kmacc. M.:
[Ipocaenienue;
-I'abpuensu O.C., OctpoymoB W.I., CrnagkoB C.A. "Xumusa" 9 kmacc. M.:
[Ipocsemienue.

«Xumus» uzydaercs ¢ 8 mo 9 knaccel. OO1ee yncno y4eOHbIX 4acoB 3a

nBa rona ooydenus — 68 yacos. M3 Hux 34 gaca B 8 kiacce, 34 vaca B 9 kiacce.



I[Inanupyemble pe3yabTaThl OCBOECHHS Y4eOHOTO NMpeaMeTa « XuMus
B 8-9 ki1accax

JINYHOCTHBIE pe3y/bTaThl OCBOEHUsI Y4eOHOro mpeaMera «Xumusp» B 8 — 9

KJIaccax:

1) oco3HnaHue CBOEH 3THUYECKOW IPUHAIICKHOCTH, 3HAHUE HUCTOPUU XUMHUU U
BKJIa/1a POCCUMCKOM XMMHYECKOM HAYKH B MUPOBYIO XHUMHUIO;

2) popmuposeaHue OTBETCTBEHHOTO OTHOLICHUS K TO3HAHUIO XUMHH; TOTOBHOCTH
U CIIOCOOHOCTH 00YYaroIMXCsl K CaMOPa3BUTHIO U CaMOOOPa30BAHUIO HA OCHOBE
U3Y4YEHHBIX (DAaKTOB, 3aKOHOB W TEOPUM XHUMHM;, OCO3HAHHOTO BHIOOpa H
NOCTPOEHUE MHIUBUAYAIBHON 00pa30BaTEIbHON TPAEKTOPHH;

3) @opmuposanue 1EIOCTHON €CTECTBEHHO-HAy4YHOW KapTHUHBI  MUDa,
HEOTHEMJIEMOM YaCThIO KOTOPOI1 SABJIAETCS XUMHUUECKasd KapTUHA MUPA;

4) ognadeHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3BUTHUS
HAyKU U 00II€eCTBEHHOM NMPAaKTUKU, B TOM YHCIIE U XUMUYECKUM;

5) oceoenue COUUABHBIX HOPM, MPAaBUJ NOBEJECHHS, POJie U (popM colanbHOR
KU3HU B COLMYyME, IPUPOJE M YAaCTHOW XMU3HUM HA OCHOBE 3KOJOTHYECKOMN
KYJbTYpbl U 0€3011acHOT0 0OpallleHus C BEIleCTBAMU U MaTepUallaMu;

6) @opmuposaHue KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIEHUU CO
CBEPCTHUKAMHM M B3pOCIBIMH B IIpoliecce 00pa3oBaTeIbHOM, OOIIECTBEHHO
MOJIE3HOW, y4eOHO-HUCCIIeIOBATENbCKOW, TBOPYECKOW W  JAPYrUX  BHUIOB

ACATCIIBHOCTHU, CBA3aHHBIXC XUMUECH.

MeTanpeaMeTHbie pe3yabTaThl 0CBOCHUS Y4eOHOro npeaMera «XumMus» B 8 —

9 kiaccax:

1) onpeoenenue  1eIeH cOOCTBEHHOTO oOyueHwus, ITOCTaHOBKA "
dbopmynupoBaHue 11 ce0s1 HOBBIX 3a]1a4;

2) naanuposanue MyTeH TOCTHIKCHHS KETaeMOro pe3ysibTata OOy4YeHHUS XUMUHU
KaK TEOPETUYECKOT0, TaK M KCIIEPHUMEHTAJILHOI0 XapaKTepa;

coomuecenue  CBOMX  JICHCTBUH ¢  IUIJAHUPYEMBIMH  pe3yJIbTaTaMH,

ocyujecmeiieHue KOHTPOJIA CBOCH ACATCIBHOCTH B IIPOHCCCC NOCTHIKCHUA



pe3ynbTaTa, onpeodeyieHue CocOO0BACHCTBUNUIIPU BBHITTOJIHEHUH JIA0OPATOPHBIX U
NPaKTUYECKUX paboT B COOTBETCTBUHU C MPABUIIAMU TEXHUKH 0€30MaCHOCTH;

3) ompedenenue NCTOUYHUKOB XUMUYECKOW MH(QOpMalUM, MOJYyYEHHUE U aHAIU3
e€, co3nanre HHPOPMAIIMOHHOTO MPOAYKTA U €T0 MPe3CHTAIH;

4) ucnonb306aHue OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONIEpAllUi: aHAIN3a U CUHTE3a,
CpPaBHEHUSI M CHUCTEMaTH3alllMM, OOOOINEHHS W KOHKPETH3ALUH, 6blAGIeHUE
IIPUYUHHO-CIEACTBEHHBIX CBS3CU U nOCMpoeHue JIOTUYECKOr0 PACCyXICHUS U
YMO3aKJIIOUEHHUsI (MHIYKTUBHOTO, IEAYKTUBHOTO U 10 aHAJIOIMU) Ha MaTepuaie
€CTECTBEHHO-HAYYHOTI'O COAEPKAHUS;

5) ymeHue cO3/4aBaTh, NPUMEHATh U MpeoOpa3oB”1BaThb 3HAKM U CUMBOJIBI,
MOJIEJIM U CXEMBI JIJISl PEIlICHUs] YIEOHBIX U MIO3HABATEbHBIX 3a/a4;

6) opmuposanue u pazsumue SKOIOTUYECKOTO MBIIIJIEHUS, YMEHUE TPUMEHSITh
€ro B II03HABATEIbHOW, KOMMYHHMKATUBHOM, COLIMAJIBHOW IIPAKTUKE U
npodeccuOoHAIbHON OpUEHTALINH;

7) eeHepuposanue WU U OINpENEICHUE CPEJACTB, HEOOXOIMMBIX [JIs HUX

pcain3annu.

IIpenMeTHbIe pe3yJibTATHI OCBOEHUsI YueOHOro mpeamera «Xumus» B 8 — 9

KJiaccax.

- (¢dopMuUpOBaHHE TEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEICTABICHUN O
BEIIECTBaX, MX MPEBPAIICHUAX M MPAKTUYECKOM MPUMEHEHUU; OBJIAJCHUE
MMOHATUMHBIM aIapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMUH;

- OCO3HaHWE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XMMHUUYECKOW HAyKHU Kak O0O0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMHUUYECKUX TPEBPAIICHUN HEOPTaHUYECKUX M
OpPraHMYECKUX BEIIECTB KAaK OCHOBbI MHOTHX SBJICHHM >KUBOW W HEXKUBOU
MPUPOJIBI; YTIIYOJICHUE TPEACTaBICHUM 0 MaTeprUalibHOM €IMHCTBE MUPA;

- OBJIQJICHUE OCHOBAMH XMMHUYCCKOM IPaMOTHOCTH: CIIOCOOHOCTBHIO aHAJTU3UPOBATh
1 0OBEKTUBHO OIICHUBAThH JKM3HEHHBIC CUTYaIlMH, CBI3aHHbBIC C XUMHEH, HAaBBIKAMU

0e301acHOro 0OpalIeHus! ¢ BEUECTBAMH, UCIIOJIb3YEMbIMH B MIOBCEAHEBHOM



KU3HHM; YMEHHEM aHaJu3UpOBaTh M IUIAHUPOBATh 3KOJIOTMYECKH O€30MacHoe
MOBEJEHUE B LEJSIX COXPAHEHUS 310POBbS U OKPYXKAIOLIEH CPeIbl;

- (popMupoBaHUE YMEHUHN yCTaHABIMBATh CBSI3U MEXAY PEaTbHO HAOI0IaeMbIMU
XUMUAYECKUMHU SIBJICHUSMU U MPOLECCAMH, IPOUCXOIAIIMMH B MHUKPOMHUpE,
OOBSACHATh MPUYMHBI MHOTOOOpa3usi BELIECTB, 3aBUCUMOCTh KX CBOWCTB OT
COCTaBa M CTPOEHHMS], & TAK)KE 3aBUCHUMOCTh TPUMEHEHUS BEILIECTB OT UX CBOMCTB;

- IpUOOpETEHNE OMbITA UCTIOIB30BAHUS PA3IUYHBIX METOJOB M3yUCHUS! BELIECTB:
HAOJIOICHNUS 3a WX MPEBPAIICHUSMU TPH MPOBEICHUN HECIOKHBIX XUMUYCCKUX
HKCIIEPUMEHTOB C UCIOJIb30BAaHUEM JIA0OPATOPHOTO 0OOPYAOBAHUS U IPUOOPOB;

- (opMUpOBaHUE TPEACTABICHUNA O 3HAYECHUHW XUMHUYECKON HAYKH B PEIICHUU
COBPEMEHHBIX JKOJIOTHUECKMX IMpoOjieM, B TOM 4YHCIE B TMPEIOTBpAIICHUU
TEXHOTE€HHBIX U 3KOJIOTUYECKUX KaTacTpod.

BbINyCKHUK HAYYHTCS:

*  XapaKTepu30BaTh OCHOBHbIE  METOJAbl NO3HAHUs:  HaOJIIOACHHUE,
U3MEpEHHE, IKCIIEPUMEHT;

*  ONKUCHIBaTh CBOWCTBAa TBEPIBIX, JKUAKUX, Ta3000pa3HbIX BEIIECTB,
BBIJIEJISSL UX CYILIECTBEHHBIEC TPU3HAKY;

*  pacKpblBaTb CMBICT OCHOBHBIX XHUMHUYECKHX TOHITHHA «aTOMM,
«MOJIEKYTIa», «XUMHUYECKHHA DJIIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE
BEIIECTBO», «BAJICHTHOCTB», «XUMHUYECKas pPEaKIusy», HCIONb3ysd 3HAKOBYIO
CUCTEMY XUMHUU;

*  pacKpblBaTh CMbBICI 3aKOHOB COXPaHEHMsI MacChl BELLIECTB, MIOCTOSHCTBA
coCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUH;

*  pa3iauyaTh XUMHUYECKUE U (PU3NUECKHUE SIBICHUS;

*  Ha3bIBaTh XUMHUYECKUE DJIEMEHTHI;

¢  ONpEeNeNsITh COCTAB BEIIECTB MO UX (opMyTiam;

*  ONpEeneNsTh BaJICHTHOCTh aTOMa DJIEMEHTA B COSAMHECHUSX;

s  ONpENeNsTh TUI XUMUYECKUX PEaKIni;

*  Ha3blBaTh IPU3HAKHU U YCIOBHUS MIPOTEKAHUS XUMHUECKUX PEAKIIN;

*  BBIBIATH NPHU3HAKH, CBUACTEIHCTBYIOIIME O MPOTEKAHUU XUMUYECKOU
peaKuy Npyu BHIMOTHEHUN XUMUYECKOTO OIbITA;

*  COCTaBJIATH (POPMYJIbI OMHAPHBIX COECTUHEHUN;

*  COCTaBJIATH YPAaBHECHUS XUMHUECKUX PEaAKIIHA;

«  coOmrogaTh npaBuiia 0€30MacHoOl padOThl IPU MPOBEJECHUU OTIBITOB;

s TI0JIB30BAThCS Ja0OPATOPHBIM O0OPYI0BAaHUEM U TTOCY/I0M;



*  BBIUMCIATH OTHOCHUTEIIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MAacChl
BEILIECTB;

*  BBIUMCIATH MACCOBYIO JIOJIO XHUMHYECKOrO 3JIeMeHTa Mo (dopmyse
COEIMHEHNS;

*  BBIYUCIATH KOJIMYECTBO, 0OBEM HJIM MAacCy BEIIECTBA MO KOJIUYECTBY,
00BeMy, Macce peareHTOB WX MPOTYKTOB PEaKIINU;

¢ XapakTepu3oBaTh (UIMUECKHE M XHMHYECCKHE CBONCTBAa MPOCTHIX
BEIIECTB: KUCJIOPOJa U BOJOPOJA;

¢ MOJy4YaTrb, COOMPATH KUCIOPO U BOJOPO/I;

*  pacro3HaBaTh OIBITHBIM ITyT€M Ta3000pa3Hble BELIECTBA: KHUCIOPO/I,
BOJIOPO/I;

*  pacKpbIBaTh CMBIC] 3aKOHA ABOTa/Ipo;

*  pAacKpbIBaTh CMbICI MOHATUN «TEMIOBOM 3(PPEKT peakium», «MOJSIPHBIN
00BeM»;

*  XapakTepu3oBaTh (PU3NUECKUE U XUMUUYECKUE CBOMCTBA BOJIHI,

*  PacKpbIBATh CMBICI IOHATHUS «PACTBOPY;

*  BBIYMCIATH MAacCOBYIO JIOJO PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

*  IPUTOTOBJIATH  PacTBOPbl €  OIPEHCICHHOM  MAacCOBOM  JOJIEH
PacCTBOPEHHOIO BEILIECTBA;

*  Ha3bIBaTh COCIMHEHUS M3YUYCHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

s XapakTepu3oBaTh (PU3NUECKUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB: OKCUJIOB, KACJIOT, OCHOBAHUM, COJIEH;

. ONPEAENATh MPUHAUIEKHOCTh BELIECTB K OIPEACICHHOMY KJaccCy
COCJIMHECHUM;

. COCTaBJISITHh  (DOPMYJIBI HEOPTaHUYECKUX COCAMHEHHH HW3YYEHHBIX
KJIACCOB;

*  MPOBOJAUTH  OIIBITHI, MOJATBEPKAAIOIINE XUMHYECKUE

CBOICTBA M3YyYECHHBIX KJIACCOB HEOPraHMYECKUX BEILIECTB;

*  pacmo3HaBaTh ONBITHBIM IIYT€M PACTBOPHl KHUCIOT M MIEIOYEH IO
VM3MEHEHUIO OKPACKU UHAMKATOPA;

*  XapakTepu30BAThb B3aUMOCBS3b MEXKJIY KIlAaCCaMH HEOPTraHUYECKHUX
COCIMHEHUH; pacKpsIBaTh cMbICH [Iepuoanueckoro 3akona JI.1. Menneneena;

¢ OOBACHATH (HUBMYECKUU CMBICI aTOMHOTO (TIOPAIKOBOTO) HOMEpa
XAMHUYECKOTO AJIEMEHTa, HOMEPOB TPYIIbI U MEPUOJIa B IEPUOJUUYECKON CUCTEME
JI.. MeHpeneena;

. OOBSICHSITh 3aKOHOMEPHOCTH H3MEHEHHSI CTPOCHUSI aTOMOB, CBOMCTB

9JICMCHTOB B IIPCACIIaX MAJIbIX IICPUOJOB U I'TIABHBIX IMOATPYIIII;



. XapakTepru30BaTh XUMUUYECKUE AJIEMEHTHI (0T BOJOPOJa A0 KalbIUs) Ha
OCHOBE MX TOJIOKEHUA B nepuoandeckon cucreme J[.M. MengeneeBa wu
OCOOCHHOCTEM CTPOCHUS UX aTOMOB;

. COCTaBIISAITh CXEMbl CTPOEHUS aToMOB TMepBbiXx 20 3JIEMEHTOB
nepuoguueckou cucremsl JI.1. Menneneesa;

. pacKpbIBaTh CMBICHI TTOHSTHIA: «XAMHYECKas CBSI3bY,
«AIIEKTPOOTPULIATEIILHOCTDY;

. XapaKTepHU30BaTh 3aBUCUMOCTh (DM3UYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAUINYECKOW PEIIETKH;

. OMPENEIATh BUJ XUMUYECKOU CBSI3M B HEOPTAHUYECKUX COCAUHEHUSIX;

. n300pakaTb CXEMbl CTPOEHHUS MOJIEKYJ BEIIeCTB, 00pa30BaHHBIX
Pa3HBIMHM BUJIAMH XUMHUYECKUX
CBSI3EH;

. pacKpbIBaTh  CMBIC  TOHSATUM  «HMOH»,  «KaTHOH»,  «AHUOHY,
(QIIEKTPOJIUTBI),  «HEDJICKTPOJUTB»,  «IJICKTPOJUTUUYECKAs  JIUCCOLMAIUSY,
«OKHUCIIMTENb», «CTENEHb OKHUCJICHHUS» «BOCCTAHOBHUTECNL», «OKHCJICHHUEY,
«BOCCTAHOBJICHUE;

. ONpPEACsATh CTENICHb OKUCIICHUS aTOMa dJIEMEHTA B COCIUHCHUU;

. PACKPBIBATh CMBICII TEOPUHM DJICKTPOIUTHUECKON TUCCOIUALINMY;

. COCTaBJISAITh YPaBHEHUS DJICKTPOJMTHUYECKONM JTUCCOIMALIUM  KHUCIIOT,
HIeJIOYEeH, COJICH;

. OOBSICHSITh CYIIHOCTh MPOIECCa JJICKTPOJUTHUECKON UCCOLMAIUU U
peakIuii HOHHOTO OOMEHa;

. COCTaBJISITb MOJIHBIE M COKpAIICHHbIC HMOHHBIE YpaBHEHUS pPEaKIUu
oOMeHa;

. OTIPENICIIATh BO3MOKHOCTD IMPOTEKAHUS PEaKIIuii HOHHOTO OOMEHa;

. MPOBOJIUTh  PEAKIMM, TMOJATBEPKIAIONIME KaueCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIECTB;

. ONPEACsATh OKUCIUTENh U BOCCTAHOBUTED;

. COCTaBJISATh YPABHEHUSI OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

*  Ha3bIBaTh (HaKTOPHI, BIUAIONINE HA CKOPOCTh XUMUUYECKON PEaKIIUU;



. KJIacCU(DUIMPOBATH XUMUYIECKHE PEAKITUN IO PA3JIMYHBIM MPU3HAKAM;

. XapaKTepu30BaTh B3aWMMOCBSI3b MEXKAY COCTABOM, CTPOCHHEM U
CBOMCTBaMH HEMETAJLJIOB;

. MPOBOAUTL  OMNBITHI [0 TMOJYYEHUIO, COOMPAHUI0O U HU3YUYCHUIO
XUMHUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIJIICKUCIIOr0 ra3a, aMMHaKa;

. pacro3HaBaTh OMBITHBIM MYTEM Ta3000pa3HbIC BEIIECTBA: YIJICKUCIbIN
ra3 1 aMMHaK;

. XapaKTEepU30BaTh B3aUMOCBSI3b MEXKIY COCTAaBOM, CTPOCHHEM H
CBOMCTBaMH METAJLJIOB;

. Ha3bIBaTh OPTaHUYECKHUE BeElIeCTBAa MO HX QopMmyse: MeTaH, 3TaH,
ATWJIEH, METAHOJ, 3TaHOJI, TIJIMLIEPUH, YKCYCHAas KHUCJI0Ta, aMHHOYKCYCHas
KHMCJIOTa, CTEAPUHOBAsA KHUCIJIOTA, OJIEMHOBAs KHCIIOTA, TIII0K034;

. OLICHUBATh BIIMSTHUE XUMHYECKOTO 3arps3HCHUS OKPYXKAIOIIEH CpEebl Ha
OpTaHU3M YEJIOBEKA;

. rpaMOTHO O0pamaThCs ¢ BEMIECTBAMU B MTOBCEIHEBHOM XKU3HU

. ONPENENIATh  BO3MOXKHOCTh  NIPOTEKAHUA  PEAKIUM  HEKOTOPBIX
MPEICTABUTEJIEH OPraHUYECKUX BEIIECTB C KHUCIOPOJIOM, BOJOPOAOM, METAJIAMHU,
OCHOBAHUSIMU, TaJIOTCHAMHU.

Buvinycknuxk noayuum 603M03HCHOCH b HAYYUMBCA:

. 8b108UAMb U NPOBEPAMb IKCNEPUMEHMATILHO SUNOME3bl O XUMUUECKUX
CBOUICMBAX Bewjecm8 HA OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU
6CMynamov 8 Xumuueckue peaxkyuu, o Xapakmepe u NpOOYKMAax paziudHblX
XUMUYUECKUX PeaKyull,

. Xapakmepuzoeams Geujecmea no cocmaesy, CMpOeHUr) U C8OUCMBAM,
YCmMauasaueams NPUYUHHO-

cnedcmeenHble C8A3U MedHcOoy OAHHbIMU XAPAKMEPUCTUKAMU BeUjeCMBa;

. coCmasisims  MOAEKYAAPHble U NOJHble UOHHble VPAGHEHUs NOo
COKPAUW/€HHBbIM UOHHBIM YPAGHEHUSM,

. NPOSHO3UPOBAMbL CNOCOOHOCMb Bewecmea NPosasIsmb OKUCIUMENbHbLE
UNU 80CCMAHOBUMENbHBIE CBOUCMBA C YYEeMOM CMmeneHel OKUCIEHUsI dNeMEeHMO08,
BX00AUUX 8 €20 COCMAB;

. cocmasisims VPAaHeHUsl peaxyui, COOMEEemMCmeyouux
NOCNe008AMENbHOCMU  NPEeBPAUJCHULl  HeOP2aAHUYeCKUX Bewecme  pa3iudHbLX
K1accos,



. 8b108U2AMb U NPOBEPAMb IKCHEPUMEHMATILHO 2UNOMeE3bl O Pe3)Ibmamax
6030€UCmEUst PA3IUYHbIX (DAKMOPO8 HA UBMEHEeHUe CKOPOCMU XUMUYECKOU
peaxkyuu;

. UCNOIb308aMb NPUOOPEmeHHble 3HAHUSA OISl IKOA02UYECKU 2PAMOMHO20
Nn0BeOeHUsl 8 OKpYHcalowel cpeoe;

. UCNONIL308AMb  NpUOOpemenHble  Kllouesble  KOMNemeHyuu  npu
BbINOJIHEHUU NPOEKMO8 U YUEOHO-UCCAe008AMEeNbCKUX 3a0ay N0 U3YYEeHUIO
C80UCM8, CHOCOD08 NOJYHUEeHUS U PACNO3HABAHUSL BEUeCMEB,

. 00BEeKMUBHO OYEHUBAMb UHDOPMAYUIO O Beulecmeax U XUMUHECKUX
npoyeccax;,  Kpumuyecku OMHOCUMbCS K NCeBOOHAYYHOU  UHpopmayuu,
He00bpoCo8eCcmMHOI peKiame 8 CPeOCmB8ax MaccoBoll UHpopmayuu;

. 0CO3HABAMb  3HAYEHUe MeopemuyeckKux 3HAHUll Nno Xumuu  Ois
NPAKmMu4ecKkoll 0esimenlbHoOCmu

yenosexda;

. €030a8amb MOOeaU U cxembl OJisl pelleHusi Y4eOHbIX U NO3ZHABAMENbHbIX
3a0ay, NOHUMAMb HEe0OXO0OUMOCMb COONI00eHUsT NPEONUCAHUL, NPedazaembvlx 8
UHCIMPYKYUSIX NO UCNOTIb30BAHUIO TeKAPCME, CPeOCmE OblMOBOU XUMUU U Op.

Coaep:xkanue yueoHoro npeamera « Xumusi» B 8-9 kiiaccax
Tema 1. Beegenue

XUMHS — HayKa O BEIIECTBAX, UX CBOWCTBAX U MPEBPALLCHUSIX.

[lonaTie 0 XMMHUYECKOM »dJeMEHTe U (opMax ero CyIieCTBOBAHUS:
CBOOOJIHBIX aTOMaX, MPOCTHIX U CJIOKHBIX BEIIECTBA

[IpeBpamenus BemniecTB. OTIMUNE XUMHUYECKUX PEAKIMN OT (HU3NIECKUX
ABJICHHUI. POJIb XMMHM B )KM3HU YEJIOBEKA.

Kpatkue cBeneHuss M3 HCTOPUM BO3HUKHOBEHUS M DPA3BUTHUS XHMUH.
[lepuon anxumuu. [lonstue o gunocopckom kamue. Xumusi B XVI B. PazButue
xuMuu Ha Pycu. Poib 0T€UECTBEHHBIX YUEHBIX B CTAHOBJIEHUN XUMHUYECKOW HAYKH
- pabotsl M. B. JlomonocoBa, A. M. Bytnepoga, /[. 1. Menaeneena.

XUMHUYECKas ~ CHUMBOJIMKA. 3HAKU  XUMHUYECKUX  DJIEMEHTOB U
MPOUCXOXKJIEHHEe WX Ha3BaHuW. Xumuueckue Qopmynbl. HWHIEKCHT U
kod(pdunrenTel. OTHOCUTENbHBIC aTOMHas M MOJEKYJspHas Macchl. Pacuer
MacCOBOM 1011 XMMHUYECKOT0 3JIeMEHTA MO (popMyJie BELEeCTBa.

[lepnoanueckas cucrema xuMudeckux sneMmeHToB JI. 1. Menaeneesa, ee

CTPYKTypa: Majble W OOJbIIME MNEepUOAbl, TPYNIbl U MOATPYyNNbl (TJIABHAS U



noboyHas). Ileproguyeckas cucremMa Kak CIPaBOYHOE MOCOOWE ISl MOTYYCHUS
CBEJICHUI O XUMHUUYECKHUX IJIEMEHTaX.

Pacuétnblie 3amaun. 1. HaxoxxaeHrne OTHOCUTENIbHON MOJIEKYJISIPHOM MacChl
BEIIECTBA IO €ro XWMHYecKoW ¢opmyse. 2. BbluncieHwe MaccoBoil 10yn
XUMHYECKOT0 AJIEMEHTa B BEIIECTBE 110 ero opmyrie.

Tema 2. ATOMBI XUMH4YECKHX 3JIEMEHTOB

ATomBI Kak (GopMa CyIIECTBOBAHUS XMMHYECKUX 37eMEHTOB. OCHOBHBIE
CBEJICHUS O CTPOCHUU aTOMOB. JlOKazaTenbCTBa CIOXHOCTH CTPOEHHUS aTOMOB.
OmnsiTel Pesepdopna. [lnanerapuas Moiens CTpOCHUSI aTOMa.

CocTaB aTOMHBIX SAEp: MPOTOHBI U HEUTPOHBI. OTHOCHUTENBHAS ATOMHAS
Macca. B3auMoCBs3b MOHATUM «IIPOTOH», KHEHUTPOH», «OTHOCUTEJIbHAS aTOMHAas
Maccay.

3mMeHeHne YMclia TMPOTOHOB B SAApe aroMa - oO0pa3oBaHHE HOBBIX
XUMHYECKUX DJICMEHTOB.

N3meHeHne 4yucia HEUTPOHOB B siApe atroma - oOpa3oBaHHUE H3OTOIMOB.
CoBpeMEHHOE OIPEACICHUE TOHATUS «XUMHUYECKUM dieMeHT». M3oTombl Kak
Pa3sHOBUJIHOCTH aTOMOB OJTHOTO XMMHYECKOTO JIEMEHTA.

OnekTpoHbl. CTpoeHHE JJICKTPOHHBIX O000JOYEK aTOMOB XHMHYECKHUX
sanemeHToB Nel-20 mepuoamueckoit cucrtemsl [. 1. MenneneeBa. Ilonstue o
3aBEPIICHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (SHEPTreTUYECKOM YPOBHE).

[Tepuomuueckas cucrema xumuueckux syeMeHToB [[. M. MenneneeBa u
CTPOCHHE aTOMOB: (PU3UUYECKUN CMBICI MOPSJIKOBOTO HOMEpa JIEMEHTa, HOMEepa
IPYIIbI, HOMEpa Nepuoa.

MN3MeHeHne 4yuciia 3JeKTPOHOB HA BHEIIHEM AJICKTPOHHOM YPOBHE aToma
XUMHUUYECKOTO 3JIEMEHTA - 00pa30BaHUE MOJIOKUTEIbHBIX U OTPUIIATEILHBIX HOHOB.
Honbl, oOpa3oBaHHbIC aTOMaMH METAJVIOB M HEMETa/UIOB. [IpuuuHBI M3MEHEHUS
METAJTMYECKUX U HEMETAJUIMYECKUX CBOMCTB B IEPUOAAX U rpymnmnax.

O6pazoBanue OuHapHbIX coenuHeHuil. [lonsTue 06 MOHHOM cBs3U. CXeMbl

o0pa3oBaHNs HOHHOU CBSI3H.



B3aumojieiicTBUE aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAIOB MEXITY
co00il - 00pa3oBaHUE JABYXATOMHBIX MOJIEKYJ MPOCTBIX BemlecTB. KoBameHTHas
HEMOJISIpHAasi XUMUYECKas CBS3b.

DNEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBI.

B3auMopaelicTBUE aTOMOB XHUMHMYECKHX JJEMEHTOB-HEMETALUIOB MEXKIY
coboi - oOpa3zoBaHue OMHAPHBIX COEMHECHUN HEMETAJIJIOB.
DNEeKTpOoOTpUIATENbHOCTD. [IOHATHE O KOBAJIEHTHOMN MOJISIPHOM CBSI3H.

B3auMogeiicTBUE aTOMOB XHUMHYECKHX 3JIEMEHTOB-METALUIOB MEXIY
coOoii - 00pa3oBaHME METAIMYECKUX KpUCTAIIOB. [loHsATHE O MeTamndeckon
CBSI3U.

Tema 3. IIpocTblie BemecTBa

[lonoxxeHne METAJUIOB W HEMETAUIOB B MEPUOJUYECKOM CHUCTEME
xumuueckux 3nemeHToB . M. MenpaeneeBa. BaxkHelmme mpocThie BEIIECTBA -
METaJIIBI: JKEJIe30, aJIIOMHHUMN, KalbIui, MarHui, HaTpui, kamuid. OOmue
(u3nYecKue CBOIICTBAa METAIIOB.

Baxnelme mpocThie BEIIECTBA - HEMETaUIbl, 00pa30BaHHBIE aTOMaMH
KHCJIOpOJa, BOJAOpOaa, a3oTa, cephl, dochopa, yrieponaa. CrnocoOHOCTh aTOMOB
XUMHYECKHUX DJJIEMEHTOB K OOpa30BaHMIO HECKOJIBKHMX TIPOCTHIX BEIIECTB -
ajutoTponus. AJUIOTpOINHBIE MoAWUKAIUM Kuciopoaa, ¢docdopa u  oroBa.
Mertannuyeckue W HEMETAUIMYECKHE  CBOMCTBA  MPOCTHIX  BEHIECTB.
OTHOCUTENBLHOCTH JACJCHUS MPOCTHIX BEIIECTB HA METAIIIBI 1 HEMETAJLIbI.

[Tocrostnnass ABoragpo. KommuectBo BemectBa. Monb. MonsipHast macca.
Mousipubiii  00beM Ta3000pa3HbIX BewlecTB. KpaTHble €IMHULBI KOJWYECTBa
BEIIECTBA — MWJIJIMUMOJIb U KUJIOMOJIb, MIUJUIUMOJISIPHAS. M KUJIOMOJISIPHAST MaCChl
BEILIECTBA, MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIA 00bEMBbI ra3000pa3HbIX BEILIECTB.

PacyeTsl C UCHOJb30BAaHUEM TMOHSATUM  «KOJUYECTBO  BEILECTBAY,
«MOJIIpHAsS Maccay, «MOJIAPHBIA 00BEM Ta30B», «IIOCTOSTHHAST ABOTaIpOy.

Pacuetnbie 3amauu. 1. BeruucieHwe MOJSPHOW MacChl BEIIECTB MO
xuMudeckuM (opmynam. 2. PacdeTsl ¢ MCMONB30BAHUEM TMOHSATUN «KOJIMYECTBO
BEILIECTBA», «MOJISIPHAsI Macca», «MOJISIPHBII 00BbEM Ta30B», «IOCTOSIHHAs

ABoraapoy.



Tema 4. CoeauHeHUs1 XMMUYECKUX IJI€MEHTOB

Crenenb okucieHusa. OnpefeneHUue CTENEHU OKHUCIEHUS 3JIEMEHTOB MO
xumudeckol  gopmyne coenunenus. CocraBieHue  GopMya  OMHApPHBIX
COCIMHCHUM, OOmMiA crmocod WX Ha3bIBaHWS. bUHApHBIC COCAWHEHUS: OKCH/IBI,
xJyiopunbl, cynbhuasl u ap. CocraBienue ux Gopmyi. IlpeacraButenn OKCHUIOB:
BOJIa, YIJEKUCHBbIM Tra3 W HerameHas u3BecThb. lIpencraBurenu JeTydux
BOJIOPOJIHBIX COCIMHEHUN: XJIOPOBOAOPO U aMMHUAK.

OcHoBaHMs, UX COCTaB M Ha3BaHWs. PacTBOpHUMOCTH OCHOBAaHUW B BOJIE.
Tabnuma pacTBOPUMOCTH THAPOKCHIOB U cojieil B Bojie. [IpeacraBurenu menoueit:
TUJAPOKCUIBI HATpUs, Kaiausi U Kainblus. [IoHsATHE O KayeCTBEHHBIX PEAKIIUSX.
WNunukatopsl. U3MeHeHHe OKpacKu MHANKATOPOB B IEJIOYHOM CpeE.

Kucnore, wux coctaB u Ha3BaHusi. Kiaccudukanuss  KucCioT.
[IpencraBuTeny KUCIOT: CEpHas, COJIIHAsT W a30THasA. VI3MEHEHHE OKpacKu
WHJIUKaTOPOB B KUCIIOTHOM CpeJie.

Conu Kak MpoOW3BOAHBIE KUCIOT U OCHOBaHMM. VX cocTaB u Ha3BaHUA.
PactBopumocTs coneit B Boze. [IpeactaBuresnu coieit: XJI0pu1 HaTpusi, KapOoHaT 1
dbocdar kanpius.

AMopdHBIE U KPUCTAUTMYECKUE BEIIECTBA.

MexMoneKyIsapHbIe B3aUMOACHUCTBUS. THUIBI KPUCTALUIMYECKUX PELIETOK:
WOHHAs, aTOMHas, MOJIEKyJspHas M MeTa/UIMuyecKas. 3aBUCUMOCTb CBOICTB
BEILIECTB OT TUIOB KPUCTAINIMYECKUX PELIETOK.

BemiectBa MOJEKYJISIpHOTO UM HEMOJICKYJSIPHOTO CTPOCHHS. 3aKOH
MOCTOSTHCTBA COCTaBa JJIsl BELIECTB MOJICKYJISIPHOTO CTPOCHHS.

UucTteie BemecTBa U cMecu. [IpuMepsl KUIKUX, TBEPIbIX U Ta3000pa3HbIX
cMecei. CBoicTBa YMCTHIX BellecTB U cMeceil. Ix coctaB. MaccoBas u oObeMHast
JIOJIM KOMITOHEHTA cMecH. PacueTsl, CBA3aHHBIE C UCIIOIb30BAHUEM MTOHATHS TOJIS.

Pacuérabie 3amaun. 1. PacueT MaccoBoi U 00BEMHOM J0JIeli KOMITOHEHTOB
cMecH BemecTB. 2. BbplumcieHue MaccoBOM JIOM BEIIECTBA B PacTBOpE IO
M3BECTHOM Macce pACTBOPEHHOTO BEIIECTBA M MAacC€ pacTBOpUTENS. 3.

Bbluncienre mMaccbl pacTBOPSEMOIO BEUIECTBA M PACTBOPUTEINS, HEOOXOAMMBIX



JUISL IPUTOTOBJIEHMS ONPENIEIIEHHOW MAacChl pacTBOPa C U3BECTHOM MaCcCOBOM J0JIEU
PaCTBOPEHHOI'O BELIECTBA.
Tema 5. W3MeHeHus, NPOUCXOASALIHE C BEIECTBAMU

[loHATHE SBIIEHMM KaK HW3MEHEHUW, MPOUCXOMAIIMX C BEIIECTBAMH.
SIBneHMs], CBSI3aHHBIE C U3BMEHEHUEM KPUCTAIUIMYECKOTO CTPOEHUS BELIECTBA MPH
MOCTOSIHHOM €T0 cocTaBe, ¢uznueckue sipfieHus. Ou3ndeckue sSBICHUS B XUMUU:
OUCTWUISALNS,  KPUCTAJUIM3alus,  BBbIIAPDUBAHWE W BO3TOHKA  BEIIECTB,
HEHTPpUPYTUPOBAHUE.

SIBreHus1, CBSI3aHHBIE C M3MEHEHHEM COCTaBa BEIIECTBA, - XUMHUYECKHE
peakuuu. [Tpu3Haku U ycnoBus IpOTEKaHUs XUMUYECKHX peakiuil. [lonsarue o0
DK30- M DJHIAOTEPMHUYECKUX peaKuusaX. Peakuum ropeHus Kak 4YacTHBIA Cily4yau
DK30TEPMUYECKUX PEAKLUH, IIPOTEKAIOIINX C BBIJICIICHUEM CBETA.

3aKOH COXpPAHEHUs MACChl BEIIECTB. XUMHUYECKUE YPABHEHUS. 3HAUCHHE
UH/IEKCOB U K03 puimeHToB. CocTaBieHUE YPaBHEHUN XUMUYECKUX PEaKLUi.

Pacuersl Mo XMMHYECKMM ypaBHEHUsAM. PemieHne 3amad Ha HaXOXKIACHUE
KOJIMYECTBA BEILIECTBA, MACChl WM O0ObEMa MPOJYKTa PEaKUUU MO KOJIUYECTBY
BEILECTBA, MAacce WK 00bEMY MCXOJIHOTO BEIIECTBA. PacyeTsl ¢ MCMOIb30BaHUEM
MOHATHS «IOJID», KOIIa MCXOJHOE BEIIECTBO JAHO B BUJE PACTBOpPA C 3aJaHHOU
MacCOBOW J0JIEW PACTBOPEHHOI'O BEILIECTBA WJIM CONEPIKUT ONPEIEICHHYIO JOJII0
IIPUMECEN.

Peakuum pasnoxenus. IloHsATHE O CKOPOCTHM XUMHUYECKHUX PpPEAKIUU.
Karanuzaropel. ®epMeHTHI.

Peakunn coenuuenns. KatanuTuyeckue M HEKAaTaJIUTUYECKUE PEAKLUU.
OOpatumbie U HeoOpaTUMBbIE PEAKIIHH.

Peakunn 3amenieHus. DJIEKTPOXMMHYECKUN DSl HANPSHDKEHUH METAJUIOB,
€ro MCIIOJIb30BaHUE I NPOTHO3UPOBAHUS BO3MOXKHOCTH NPOTEKAaHUs PEaKLUN
MEXKy METAJUIaMH U PaCTBOpPaMU KHUCJIOT. Peakiiuu BBITECHEHHs OJHUX METAJUIOB
13 pacTBOPOB UX COJIEN IPYTUMU METAJUIAMH.

Peakimun oOmena. Peaknuum HeWTpanuzanuu. YCIOBHS TMPOTEKAHMS

peakiuii oOMeHa B pacTBOpax J0 KOHIIA.



Tumnel XUMHUYECKUX peakiui (M0 MPU3HAKY «UYUCIO U COCTaB HUCXOIHBIX
BEIIECTB W TMPOAYKTOB pEaklMW») Ha TMpUMEpe CBOMCTB BOJbl. Peakius
Pa3JIOkKEHHUS - DJIEKTPOJIN3 BOJBI. Peakiium coeTMHEHUS - B3aUMOJEHCTBUE BOJIBI C
OKCHJAMHU METAUIOB © HeMetawioB. llonarue «rugpokcuasy. Peakiuun
3aMEUICHUs - B3aUMOJCHCTBHE BOAbI C WLICJIOYHBIMH M LIEIOYHO3EMEIBbHBIMU
MeTtauiamu. Peakuuu oOMeHa (Ha mpuMmepe THaposn3a Cyibpuaa aTlOMUHUS U
KapOuia KaabIus).

Tema 6. [IpakTtukym 1 «Ilpocreiimue onepanum ¢ BemecTBOM)

[Tpaktrueckast pabora Ne 11IpaBuia TexHukHu 0€30MaCHOCTH MPH padboOTe B
XUMHUUYECKOM KaOuHeTe. JlabopaTopHoe 000pyA0BaHUE U OOpAIlICHUE C HUM.

[Ipaktuueckass padora Ne 2HabmroieHue 3a ropsiiiei CBeuoi.

[IpakTueckass padota Ne 3.IlpuroToBieHue pacTBopa caxapa ¢ 3aJlaHHOU
MAaCCOBOH JI0JIEN PACTBOPEHHOI'O BEILECTBA.

Tema 7. Teopus 2JIeKTPOJIMTHYECKOM TUCCOUMALUM U CBOMCTBA KJIACCOB
HEOPraHUYeCKHUX COeIUHEeHUM

[Tonsitue 00 BIAEKTPOJUTUYECKON JAUCCOLMALUU. DJIEKTPOJUTHI U
HEJJICKTPOIUTHL. MeXaHu3M AUCCOLUUAIMU JJIEKTPOJIUTOB C PA3JIUYHBIM THUIIOM
XUMHUYECKON CBs3U. CTeneHb 3JIEKTPOJUTHUUECKON auccounanuu. CuibHbIE U
ci1a0ble DJIEKTPOITHUTHI.

OCHOBHBIEC TIOJIOKEHUSI TEOPUU  DJIEKTPOJUTHUYECKOW  JTHUCCOIMALINU.
HonHbie ypaBHEHHS peakiuil. YCJIOBHS TMPOTEKAHUS PEAKIUU OOMEHa MEXIy
AJEKTPOJIUTAMU JI0 KOHIIA B CBETE MOHHBIX MPEACTABICHUMN.

Knaccudukanys noHOB ¥ MX CBOMCTBA.

Kucnotel, ux wnaccuduxarus. Jluccoumanusi KUCIOT U MX CBOWCTBA B
CBETE€ TEOPUHU DIIIEKTPOJIUTHUECKON Auccolranuu. MOJEKyIspHblE W WOHHBIE
YPaBHEHUsS] pEaKUUMWA KHUCIOT. DB3auMomencTtBue KHUCIOT C  METAJUIAMMU.
DNEeKTPOXUMHUUYECKUN PSAJ HANPSOHKEHU MeTauioB. B3anMmonelcTBuE KHUCIOT C
OKCHJAaMU METAJIOB. B3auMOJeNCTBUE KHUCIOT C OCHOBAaHUSIMU - PEaKIUA
HeHWTpanu3anuu. B3anuMojeicTBue KHUCIOT C coliiMH. VMcmonp3oBanue TaOJIHIIBI

PACTBOPUMOCTH AJISA XaPaAKTCPHUCTUKU XUMHUUCCKUX CBOMCTB KMCJIOT.



OcHoBanus, ux kiaccudukaius. Jucconuanus OCHOBaHU U UX CBOWCTBA
B CBETE TEOPUH NIEKTPOJIUTHUECKON AUCCOMalny. B3anumonencTBrne OCHOBaHUM C
KHUCIIOTaMH, KHUCIOTHBIMU OKCHJIaMU U coJsiMU. Mcrmonb3oBaHuE TaOJIMIIbI
pacTBOPUMOCTH  JJII  XapPAKTEPUCTUKA XUMHUYECKUX CBOMCTB OCHOBaHUHU.
Pa3znoxenue HEPACTBOPUMBIX OCHOBaHHI npu HarpeBaHMM.
Conu, ux xiaccupuKaius U JUCCOIMAIUS PA3IMYHBIX TUIOB cojed. CBoiicTBa
COJIEM B CBETE TEOPHUH EKTPOJIUTHUECKON AUCCOInAMU. B3aumoaeicTeue conen
C METaJUIaMH, YCIIOBHUSI MPOTEKAHUS 3THUX peakuuid. B3aumopeicTtBue coseil ¢
KHUCJIOTaMHU, OCHOBaHUSIMU U coiisiMu. Mcrmonp3oBanue TaOIUIBI PacTBOPHUMOCTH
JUTSL XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

OO6o00mieHne cBeAeHUil 00 OKcHaax, MX KIacCUPUKAIUU U XUMHYECKUX
CBOMCTBaXx.

['eneTnyeckue psabl METAIUIOB U HEMETAJUIOB. I’ €HeTHYEeCKas CBA3b MEXKIY
KJIACCAaMH HEOPTraHWYECKHUX BEIECTB

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaKkuu. Oxucnurens 51
BOCCTAHOBUTEb, OKUCIICHUE U BOCCTAHOBJICHUE.

Peakium HOHHOTO OOMEHA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.
CocraBneHue ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOIOM
AJIIEKTPOHHOTO OajaHca.

CBOICTBA MPOCTHIX BEUIECTB - METAJUIOB U HEMETAJJIOB, KUCJIOT U COJIEM B CBETE
IpeCTaBICHU 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCAX.

9 kiacc
IloBTOpeHue o 0000mIeHMe cBedeHMH MO Kypcy 8 kiacca. Xumudeckue
peaKuumn

XapakTepucTUKa »JJIEMEHTAa 1O €ro nosnoxkeHuto B Ilepuomnueckoit
cuctreme xumudeckux sneMeHtoB J[. M. MengaeneeBa. 3aKOHOMEpPHOCTHU
WU3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEIMHEHHI B IEPUOJAX U IPylnax B CBETE
MPEACTABICHUM O CTPOCHHHM aTOMOB JJIEMEHTOB. 3HAUYEHUE IEPUOAUYECKOIO
3aKOHa.

Tunel XUMHUYECKMX CBSI3€d W TUIBl KPUCTAIMYECKUX PEIIETOK.

B3anMoCBs3b CTPOEHHUS U CBOVMCTB BELIECTB.



CBoiicTBa OKCHUJIOB, KHCIIOT, OCHOBAaHMH M COJ€l B CBETE TEOPUU
AIEKTPOJUTUYECKON JUCCOLMALMM U OKHUCICHUA-BOCCTAaHOBICHUS. [loHsiTHE O
NEepexXoAHbIX 3JiIeMEeHTaXx. AMQPOTEpHOCTh. ['eHeTHuecKuil psJ MEePexXOaHOTrO
anemenTa. llepnognueckuit 3akoH u Ilepuogmueckas cucremMa XUMHUYECKUX
snemernToB J[. WM. MengenceBa. OO000IIeHHE CBEACHUM O XHMHYECKHX
peakuusax. [lonarne o ckopocTr XuMUYecKor peakiuu. OakTopsl, BAUSIOIIME Ha
CKOpPOCTh XUMHUYEeCKHUX peakiui. Karamuzatopsl u katanu3. HHruOHUTOpBL
AHTHOKCUIAHTHI.

[Ipaktnueckue padboTbl.Nel.PemeHne »KCIEpUMEHTAIbHBIX 3aad IO TEMeE
«DNMEKTPOIUTUYECKAS TUCCOLAAIUS
Hemetasuibl u ux coenunenusi. Kuciaopoa. Bomopon.

[TomoxeHne HEMETAVIOB B MEPUOAUYECKONM CUCTEME XUMHYECKHX
snemenToB [[.M. Menneneea. OO1me cBOMICTBA HEMETAIIIIOB.

Bopopon — XuMHYECKMH 3JIEMEHT U MPOCTOE BelecTBo. dusznueckue u
XAMHUYECKHUE CBOMCTBA Bojopoaa. [lonydenue Bogopoaa B

nabopatopuu. [loidyueHnue Boopoa B MPOMBIIUICHHOCTU. [IpuMeHeHue
BOJIOpOJA.

l'anorensr: ¢Qusnueckue u xumMuueckue cBoiicTtBa. CoeauHEHHUS
rajoOreHOB: XJIOPOBOAOPO, XJIOPOBOIOPOAHASA KACIIOTA U €€ COJIH.

Kucnopon — xumuueckuii 3j1eMEHT U ITpocToe BemecTBO. O30H. CocTaB
Bo3ayxa. Dusznyeckue M XUMHYECKHE CBOMCTBa kuciopona. [lomyuenue u
MPUMEHEHHUE KUCIOPO/Ia.

Cepa: ¢usuueckue u xumudeckue cBoicTBa. COETUHEHUS] CEpBI:
CEpOBOZIOPO, CYIb(MUIbI, OKCUIIBI cephbl. CepHasi, CEpHUCTAs U CEPOBOJIOPOIHAS
KUCJIOTBI M UX COJIM.

A30T: ¢u3MYecKre U XUMHYECKHe cBoicTBa. AMMuak. Colny aMMOHHUSI.
Oxcunpl a3oTa. A30THasg KHUCJIOTA U €€ COJIH.

®dochop: pusnueckue n xummuueckue cpoiictBa. Coeaunenus: pocdopa:

okcun hochopa (V), oprodochopHas KuciaoTa U €€ COJIH.



VYrnepon: gusnueckre U XUMUYECKUE CBOMCTBA. AJUIOTPOMUS Yriepoa:
anma3s, rpadut, kKapous, pymiepensl. CoelWHEHUS yTiepoa: OKCUIBI yIiIepoia
(I1) u (IV), yroynbHast KHCJIOTa U €€ COJIH.

Kpemnuii n ero coennHeHusl.

[IpakTruueckue paboTHI.

Ne 2. I3yueHue cBOMCTB COJISTHON KUCIIOTHI

Ne3. 3yueHune cBOWCTB CEPHOM KHUCIIOTHI

Ne4. ITonnyuenne aMmmuaka 1 U3y4eHUE €ro CBOMCTB

Ne5. ITonyuyenue yraekucioro rasa. KauectBeHHas peakuusi Ha KapOOHaAT- HOH
Mera/iibl U MX COeIMHEHUSA

[Tonoxenue MeTaNIOB B NEPUOJUYECKOM CHCTEME XUMUYECKHX
anemeHToB J[.M. MenaeneeBa. Mertamibl B mpHpoAe U 0OIIKME CIOCOOBI HMX
nosyueHus. OOmme ¢usndyeckue cpoiicTBa MeTawioB. OOIIMe XUMUYECKHE
CBOMCTBA METAJUIOB: pEAaKIMU C HEMETAUIAMH, KHUCJIOTaMH, COJISIMHU.
DIIEKTPOXUMHUYECKUH PSJT

HanpspkeHU metaiuioB.  [Ilenouynele MeTaibl M HUX  COEIUHEHUS.
[I{eno4yHO3EeMENbHBIE METAJUIBI U MX COEAUHEHUs. ATOMHHHI. AM(OTEPHOCTH
okcua U ruapokcuaa amoMuHus. JKene3o. CoeqMHEHUS Kele3a U UX CBOMCTBA:
OKCHJIBI, TUAPOKCUBI U conu kenesa (11 u I1I).

[Ipaktuueckass pabora Ne7PemieHre SKCHEpPUMEHTAIBHBIX 3aJad 10 TeMe
«MeTanibl ¥ UX COCTUHEHUS.
IlepBoHayajibHbIE CBeACHUSA 00 OPraHUYECKHUX BelIeCTBAX

[Ipenmer n3ydeHus opraHndeckor XxuMuM. llepBoHayanbHbIe CBEICHUS
O CTPOEHUHU OpraHWYecKux BemecTB. OCOOEHHOCTH OpPraHMYECKUX BEUIECTB.
OCHOBHBIE TIOJIOKEHUSA TEOPUM XUMHUUYECKOro crpoenuss A.M. bytieposa.
YrineBonopoapl: METaH, 3TaH, STUJICH. VICTOUHUKHU yIJI€BOJOPOAOB: MPUPOIHBIN
ras, He1b, yroiyp. [loHATHE TOMOJIIOTMUYECKOTO pAa.

Kucnopoaconepxamiyie  COeIUHEHUs: COUPTHI  (METAHON, 3TaHOI,
IJIMIEPUH), KApOOHOBBIE KUCTIOTHI (YKCYCHAsl KUCIOTa, aMUHOYKCYCHasi KHCIIOTa,

CT€apruHOBaA U OJICMHOBAs KI/ICJ'IOTBI). buonoruyecku BaxkHBIE BCIICCTBA: JXUPHI,



YTIEBOBI: TIIOKO3a, Oenkn. XUMHYECKOE 3arps3HCHUE OKPYKAIOMICH Cpelbl u
€ro MmOCJIEACTBHUS.
O06o0menne 3HAHMHA MO XMMHHM 32 KYPC OCHOBHOM IIKOJIBI
DU3NYECKUAN CMBICII MOPSAKOBOTO HOMEpA 3JIEMEHTA B NEPUOIAYECKOU
cucreMe xumuueckux snemeHtoB . M. MenzaeneeBa, HOMEpOB IiepuoAa u
IpyIIbl. 3aKOHOMEPHOCTH M3MEHEHUSI CBOWMCTB 3JIEMEHTOB M UX COCIWUHEHUN B
MEpUOJIaX U TPYIIAX B CBETE MPEICTABICHUN O CTPOECHUH aTOMOB 3JIEMEHTOB.
3HaYeHUE NMEPUOANYECKOTO 3aKOHA.

Tunbl XUMHAYECKHX CBA3CM W THUINBI KPUCTAUIMYECKUX PEILIETOK.
B3anMoCBs3b CTpOEHHUS U CBOVCTB BELIECTB.

Knaccudukanys XuMu4ecKUX peakiui 1o pa3indyHbIM IpU3HaAKaM (YUCIIO0
U COCTaB pEarupyromux U oO0pa3yloIMuXcs BEHIECTB; TEIIOBOM 3¢ (deKT;
VCIIOJIb30BaHME KaTajau3aTopa; HAIPaBICHUE;, U3MEHEHUE CTEIIEHEU OKHUCIICHUS
aTOMOB).

[IpocTthie U clioXHBIEC BelleCTBA. MeTaiibl 1 HEMETaUIbl. [ 'eHeTHYecKue
pAabl MeTalia, HeMeTala W mepexogHoro Meramia. Okcunbl (OCHOBHBIE,
am(poTepHbIE W  KHCIOTHBIE), THAPOKCUIbI (OCHOBaHUsSA, aM(OTepHbIE
TUAPOKCUJIBI M KUCIIOTHI) U COJIM: COCTaB, KiacCUUKAIHS U 001IMe XUMUYIECKUE
CBOWCTBA B CBETE TEOPHUU DIICKTPOJIUTUUYECKON NUCCOLUUALMU U MPEICTABICHUMN O
Mpoleccax OKACICHUS-BOCCTAHOBJICHUS.

TemaTu4eckoe NJIAHUPOBaAHHE 0 NpeaAMeTy «Xumus» B 8-9 kiaccax

KosanuecTBo
Koamecrso MPOBEPOYHBbIX/
Ne Tema (pa3aein) 4acoB Ha poBep
KOHPOJIbHBIX
u3ydyeHune
padoTt
8 kimacc (34 gaca)
1 BBenenue 3
1.1 IIpeamer xumuu. BemecTna. 1
1.2 | 3Haku (CMMBOJIbI) XUMHUYECKHUX JIEMEHTOB. 1
Tabmuma JI.11. Meunneneena.
1.3 | Xumuueckue popmyinbsl. OTHOCUTETBHAS 1
aTOMHAs ¥ MOJIEKYJIsIpHasi Macchl. MaccoBbIe
JIOJI AJIEMEHTOB B CO€JIMHEHUU
2 ATOMBI XMMHUYECKHX IJIEMEHTOB. 6
2.1 | OcHOBHBIE CBEJICHHS O CTPOSHUU aTOMOB. 1




CocTaB aTOMHBIX SiZIEp: MPOTOHBI, HEUTPOHBI.
H30TonHELI.

2.2 | CtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB 1
xuMuueckux 35eMeHToB NeNe 1-20 B Tabnuie
J.M.MenneneeBa

2.3 | Monnas xumMudeckas CBS3b 1

2.4 | KoBasieHTHasl HEMOJISIpHAst XUMUYECKasl CBSI3b. 1

2.5 | DnekrpoorpunatenbHocTh. KoBaeHTHas 1
NOJISIpHAsE XUMUYECKasl CBSI3b.

2.6 | MeTtannmnyeckasi XMMUYECKast CBSI3h 1

3 IIpocThie BemecTBa. 3

3.1 [TpocThie BelecTBa METaJLIbI. 1

3.2 | IIpocThie BemiecTBa HEMETAIbI, UX CPaBHEHUSI 1
C MeTaJuIaMU. AJUIOTPONUSL.

3.3 | MonsipHbIil 06beM ra3000pa3HBIX BEIIECTB. 1

4 CoennHeHUs XUMHYECKHX YJIEMEHTOB. 5

4.1 | Crenens okucieHusi. OCHOBbI HOMEHKIIATYPbI 1
OMHApPHBIX COCAMHEHUN

4.2 | Oxcuasl 1

4.3 | OcHOBaHwsI. 1

4.4 | Kucnortsl. 1

4.5 | Conu Kak IpOM3BOJIHBIE KUCIOT U OCHOBaHUM. 1

5 H3MeHeHUs, MPOUCXOSIIIIHE C BEIIECTBAMHU. 7

5.1 | ®usnueckue siBneHus. Paznenenus cMecei. 1

5.2 | Xumuueckue sBIeHUS. Y CJIOBUS U IPU3HAKU 1
MPOTEKAHUS XUMHUYECCKUX PEAKITHH.

5.3 | 3akoH coxpaHEHHsI MacChl BEIIECTBA. 1
XUMHUUYECKUE YPABHECHMUS.

5.4 | Peakmuu paznoxenus. [lonsitue o ckopoctu 1
peakiy U KaTain3aTopax.

55 Peaknuu coenunenus. l{enoyku nepexoos. 1

5.6 Peakmum 3amemenns. Psin aktuBHOCTH 1
METaJIOB

5.7 | Peakiiuu oomena. [1pasuno bepromne. 1

6 Teopus 3JIeKTPOIUTHIECKON TUCCOIUALIMA 10
M CBOHCTBA KJIACCOB HEOPTaHMYECKHUX
coeUHEeHUuH

6.1 DJIEKTPOJIUTUYECKAST TUCCOIHAIIMS. 1

6.2 | OcHOBHBIE MMOJIOKEHUS TCOPUH 1
anekTpoauTudeckoit gucconnaruu (TI/).

M oHHBIEC YpABHEHHUSI pEAKLINAN.

6.3 Kucnotsl: kitaccudukaiys u CBOMCTBA B CBETE 1
T3/,

6.4 | OcHoBaHuA: K1accU(pUKALMS U CBOWMCTBA B 1




cete TO/I,

6.5

Oxcupl: K1accu(ukaiys U CBOMCTBA,

6.6

Conu: knaccuduKkaius U CBOMCTBA B CBETE
TO/I,

6.7

['eneTnyeckas cBS3b MCIKAY KilaCcCaMH
HCOPTraHNYCCKHX BCIICCTB.

6.8

CamocrosiTenbHas paboTa 1o Teme
«PactBOopenue. PactBopsl. CBolicTBa
pacTBOPOB AJIEKTPOIUTOBY.

6.9

Knaccudukarys XuMUIeCKUX peaKIui.
OKUCINTETbHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU

6.10

CBolCTBa U3yYEHHBIX KJIACCOB BEIIECTB B
CBETE OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX
pEaKIui.

9 ksacc (34 yaca)

IHoBTOpPEeHMe 0 00001IeHUE CBEACHUI 110
Kypcy 8 kiacca. XuMu4ecKue peakiuu

1.1

Knaccuduxanys HeopraHu4eCcKuX BEIIECTB U
VX HOMEHKJIaTypa

1.2

Knaccudukaiuys XuMU4ecKux peakiui mo
pa3nu4HbIM OCHOBaHUsM. [IoHSTHE O CKOpPOCTH
xuMuuecko peakuuu. Katanms

XMMHUYeCKHE PeaKkIui 0 PacTBOpax

DnekTpoauTuyeckas gucconuanus. OCHOBHbBIC
MOJIOKEHUSI TEOPUH AJIEKTPOIUTHIECKOM
nuccormanyu (TIT)

2.2

XUMHUUYECKHE CBOUCTBA KUCIIOT B CBETE TEOPUU
AIEKTPOJIUTHIECKON TUCCOLUALMH.
XUMHUUYECKHE CBOMCTBA OCHOBAHUI B CBETE
TEOPUH JICKTPOITUTAYECKON TUCCOIUALINUT

2.3

XHUMUYECKHUE CBOMCTBA COJIEH B CBETE TEOPUHU
AIEKTPOJUTHYECKON nuccounanuu. [lonstue o
TUAPOIIN3E

2.4

[Ipaktrueckas padora 1. Pemenne
DKCIIEPUMEHTAJIBHBIX 337a4 110 TEME
«INEKTPOIUTUYECKAS] AUCCOIUALIHS

2.5

O000111eH1E U cUcTeEMAaTH3AlUs 3HAHUI 1O
TeMe «XMMUYECKUE PEAKLIMU B PaCTBOPax
anekTpoauToBy. KonrpoinbHas padora Ne 1 no
TeMe «XMMUYECKUE PEAKIIMU B PACTBOPAX»

HemeTa/iibl 1 UX COeAMHEHUS

12

OO6mmast xapakTepucTika HeMeTamuioB. O0as
xapaktepuctuka 31eMeHToB VI A rpymnmbi -
raJIOT€HOB

3.2

Coeaunenus rasoretoB. [Ipakruueckas pabota




2 «M3yueHue CBOMCTB COJITHOM KMCIOThD)

3.3

O6m1as xapakTepucTuka snemMeHToB VI A -
XanbkoreHoB. Cepa. CepoBo1OpO/I.
Cynbduspl.

3.4

Kucnopoansle cOeTMHEHUS CEPBI.
[Ipaktrnueckas pabdora 3 «l3ydyeHne cBOWCTB
CEPHOM KHCIIOTBI»

3.5

OO611ast XxapaKTepUCTUKAa XUMUYECKUX
anemMeHToB V rpynmsl. A30T. AMMuak. Conu
aMMOHUS

3.6

[Ipaktrnueckas padora 4 «IlonyuyeHne aMmmuaka
Y U3YYEHUE €TO CBOMCTBY.
Kucnoponoconepsxamue coeIMHEHHsI a30Ta

3.7

docdop u ero coequHeHus. Oo1Ias
XapaKTePUCTHKA XUMUIECKUX 3ieMeHTOB IV
Ipynnsl. YTIEpOa

3.8

Kucnopoaocoaepxamiye coeIMHEHUS
yraepoja. [Ipaktuueckas pabora 5
«lTonydeHue yriieKucioro raza u uU3y4eHue €ro
CBOWCTB)»

3.9

YrneBogpopoasl. Kucnoponoconepxamue
OpraHUYeCKUE COEIMHEHHUS

3.10

erMHI/Iﬁ Hu o COCAMHCHUA. CunukaTtHas
IIPOMBINIJIICHHOCTD

3.11

[Tomyyenue HemeramioB. [lonydenue
BOKHEHIIINX XUMHUYECKUX COCTUHEHNIN

3.12

O06001enue mo reme «HemeTamiel 1 ux
coenuHeHus». KontponbsHas padota Ne2mo
TeMe «HeMeTanibl U UX COEINHEHU

MeTa/iibl U UX COEIMHEHUS

[Tonoxenne meraiuioB B [leproanueckoi
CHUCTEME, CTPOCHHE aTOMOB M KPUCTAJLIIOB.
OO6mue XMMUYeCKe CBOMCTBA METaJIJIOB

4.2

OO6m1as xapaKTepUCTUKA IIEJIOYHBIX METAJIOB.
OO0111ast XxapaKTepUCTHKA HIET0YHO3EMETbHBIX
METAJIJIOB

4.3

’KectkocTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.
[Tpaktrueckas pabora 6 «Ilomyuenue KecTKoM
BOJIbI U CITOCOOBI €€ YCTPAHCHHS

4.4

AmmoMuHHN U ero coeauHenus. [Ipaktnueckas
pabora 7 «PelieHne s3KkCepuMeHTATbHBIX
3a/a4 1o reMe «Mertauibn

4.5

Keneszo u ero coeqnaeHnsa

4.6

Koppo3sust MmeTayimoB 1 ciocoObl 3alUThI OT Hee

|

4.7

Merasuisl B ipupoae. llonsarue o metaiuryprum.




O000111eHMe 3HaHMI IO TeMe «MeTauIbl»

4.8 | KonrponsHas pabota Ne3 o teme «MeTayiby 1 1

5 XumMus 4 OKpy:Kawiuas cpeaa 2

5.1 | Xumuueckas opranu3anys jIaHeThl 3eMJs 1

5.2 | OxpaHa OKpy>Karonieil cpeipl 1

6 O0o001meHre 3HAHNH N0 XUMHH 32 KypC 5 1
OCHOBHOM IIKOJIbI.

6.1 | BemectBa 1

6.2 | XuMuueckne peakiuu 1

6.3 | OCHOBBI HEOPTAHUYECKOW XUMUU 1

6.4 | IloBTopeHue u 0000IICHUE IO TEME. 1
[ToaroToBKa KOHTPOJILHOM paboTe

6.5 | Konrponsnas pabora Ne4 «Mtorosas mo Kypcy 1 1
OCHOBHOM IIKOJIBI»

C=RU, O=I'BOY OOLU Ne2
r.0.OKTs6pbCK,
CN=MwuxannoBckasa Hagexaa
HukonaeBHa,
E=school2_okt@samara.edu.ru
00 bc 9ace 20 6a88 b7 74
2021.08.09 15:57:50+04'00'
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