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IosicHuTeNLHAA 3aNMNCKA
HopmaTuBHBIE JOKYMEHTHI U METOAHYECKHE MATEPHAJIbI, 00eCIIeYHBAIOIIUE OPTaHU3ANNI0 00pa30BaTEILHOM

ACATCIBHOCTH 110 IIPEAMETY «XuMuD»

B 2017-2018 yue6HoM rogy B MOY «COII Nel r. banabanoBo» peanu3yroTcsi:

v’ OenepanbHBIl TOCYIapCTBEHHBI 00pa30BAaTENBHBIM CTaHAAPT OCHOBHOTO 00IIero obpazoBanus B 8-9 Kiaccax
00pa30BaTeNbHBIX OPTAHU3AINM, SIBISIONNXCA PETHOHATBHBIMH allPOOAIIMOHHBIMHI TIIOIIAAKAMHU;

®enepanbubiii 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit ®enepamumn» (nanee — 273-D3)
yCTaHaBIMBaeT TpeOOBaHUS K OOpa3oBaTENbHBIM MpPOrpaMmam, CTaHAApTaM, pPErJIaMEHTHUPYET IMpaBa U OTBETCTBEHHOCTH
YYaCTHUKOB 0Opa3oBaTenbHbIX OTHoweHui. [lemaroraMm HeoOXOIMMO XOpOLIO 3HAThb OCHOBHBIE TOHSTHS, MOJIOKEHUS
3aKOHO/ATEIbHBIX aKTOB B cgepe 00pa3oBaHHS U PYKOBOACTBOBATHCS MMM B CBOEH MPAKTUUYECKON JESATENBHOCTH. JTO
TpeOoBaHUE K NPOPECCHOHATBHON KOMIIETEHTHOCTH OTPAaXEHO B KBAJTU(UKALMOHHBIX XapaKTEPUCTUKAX JOJDKHOCTEH
pabotHukoB oOpaszoBanus ([Ipukaz Munzapascoupassutusi Poccuiickoit  @epepanuu ot 26.08.2010 Ne761n) w
npodeccuonanbHoM ctanaapre neaarora (Ilpukaz Muntpyna Poccun ot 18.10.2013 Ne 544n).

@DeodepanvHulil ypoGeHb

1) ®enepanbhbiii 3akoH oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparuu» (¢ U3M., BHECEHHBIMU
®denepaibHbiMu - 3akoHaMu 0T  04.06.2014 Ne  145-®3, ot 06.04.2015 Ne 68-®3) // http://www.consultant.ru/;
http://www.garant.ru/

2) Ilpukaz MunuctepctBa oOpa3zoBanus U Hayku Poccuiickoin @enepaunu ot 31.03.2014 No253 «O0 yTBepkaeHHH
@denepanbHOrO MEpeyHs YYEOHMKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO TPU peaJu3allid UMEIOIIUX TOCYJapCTBEHHYIO
aKKpeIuTalnio 00pa3oBaTeNbHbIX TPOrPaMM HAYaJIbHOIO OOIIEro, OCHOBHOTO 00IEro, CpeHero o0ero oopazoBanus» (B pell.
[MpukazoB MunoOpHayku Poccum ot 08.06.2015 Ne 576, or 28.12.2015 Ne1529, or 26.01.2016 Ne38) //
http://www.consultant.ru/; http://www.garant.ru/

3) [Ipukaz Muntpyna Poccun ot 18.10.2013Ne 544n (¢ m3m. ot 25.12.2014) «O6 ytBepxkaeHun MpodecCHOHATEHOTO
crannapta «llemaror (memaroruueckas JIeATEIBHOCTh B Cgepe IOIMIKOJIBHOTO, HAayalbHOrO OOIIEro, OCHOBHOIO OOIIETO,
cpeaHero obriero oopa3oBanus) (BocnuTaresb, yauTens)» //http://www.consultant.ru/; http://www.garant.ru/



4) Enunpli KBAIM(UKAIMOHHBIA CIPABOYHHK JOJHDKHOCTEH PYKOBOAMTENCH, CIICIIUATUCTOB M CITY)KAIMX, YTBEPKICHHBIN
npuKa3oM MHUHHCTEPCTBA 31PABOOXPAHECHUS U cOlMabHOrO pa3BuTus PO ot 26.08.2010 Ne761n (pa3nen «KBanudukamonubie
XapaKTEPUCTUKU JOJDKHOCTENH pabOTHUKOB 00pa30BaHUs»

5) Ilpuka3 MunucrepctBa oOpazoBanus u Hayku Poccuiickoit denepanuu ot 30.08.2013 Ne 1015 (B pea. ot 28.05.2014)
«O0 yrtBepxaeHuu I[lopsiaka opraHu3alM M OCYHIECTBJICHUSI 00pa30BaTENbHOW  JIEATENBHOCTH IO  OCHOBHBIM
o011e00pa3oBaTeIbHBIM MporpaMMaM - 00pa3oBaTeNbHBIM MPOrpaMMaM HadaldbHOTO OOIIET0, OCHOBHOTO OOILIEro W CpeIHEero
obmiero oopaszoBanus» //http://www.consultant.ru/; http://www.garant.ru/

6) IlocTtanoBnenue I'maBHOro rocynapcTBEHHOTO caHuTapHOTo Bpada Poccuiickoit @enepauuu ot 29.12.2010 Ne 189 (B
pea. ot 25.12.2013) «O06 yrBepxaenun CanlluH 2.4.2.2821-10 «CaHuTapHO-3IUAEMHOJIOTUYECKHE TPEOOBAHUS K YCIOBUSIM U
opraHuzanuu oOydeHHs B 00mIeo0pa3zoBaTeNbHBIX YupexaeHusax» (3apeructpupoBaHo B Muniocte Poccum 03.03.2011 Ne
19993), (B pen. Msmenennii Ne 1, ytB. IlocTaHoBienuem ['J1aBHOro rocygapCTBEHHOIO CaHUTApHOroO Bpada Poccuiickoit
®enepanun ot 29.06.2011 Ne 85, M3menennit Ne 2. ytB. IlocranoBinenueM [ J1aBHOTO TOCyAapCTBEHHOTO CAaHUTAPHOIO Bpaya
Poccuiickoii®@enepaunn ot 25.12.2013 Ne 72, Wsmenenuit Ne 3, ytB. IlocranoBinenuem [7aBHOro rocynapCcTBEHHOTO
canutapHoro Bpaua P® ot 24.11.2015 Ne 81) // http://www.consultant.ru/; http://www.garant.ru/

7) [loctanosnenue ['maBHOTO TOocyAapcTBEHHOTO caHuTapHoro Bpauda Poccuiickoit @enepamuu ot 10.07.2015 Ne 26 «O6
yrBepxkaennn CanlluH 2.4.2.3286-15 «CanutapHO-31UIEMHOIOTMYECKUE TPEOOBAHUS K YCIOBHUSM M OpraHU3aIMi 00y4YeHUs U
BOCIIUTAHUSA B OPraHU3AIMIX, OCYIIECTBISIONIMX OO0pa30BaTENbHYIO JIEATENBHOCTh, 1O aJalTUPOBAHHBIM OCHOBHBIM
o0meoOpa3oBaTeibHBIM ~ MpOrpaMMaM I~ OOy4YaromIMXcsi €  OTPAaHUYEHHBIMH  BO3MOXKHOCTSIMHU  37I0pPOBbs»  //
http://www.consultant.ru/; http://www.garant.ru/

8) Ilpuka3 MunucTepcTBa oOpasoBanus U Hayku Poccuiickoit ®eneparnmu ot 14.12.2009 Ne729 (B pen. ot 16.01.2012)
«O0 yTBEpXKIECHUM TEPEYHs OpraHu3alui, OCYIIECTBISIIOUMX HW3JAaHUE Y4EeOHBIX IOCOOMM, KOTOpbIE JAOMYCKaTCS K
HCIIOJIb30BaHUIO B 00pa3oBaTeIbHOM MPOLECCE B HMMEIOIUX TOCYJApPCTBEHHYIO AaKKPEIUTALUUI0O W PEaM3YIOIIHUX
oOpa3oBaTelbHbIE MPOrpaMMbl  O0IIEr0 00pa3oBaHWs  00pa3oBaTeIbHBIX  yupexaeHusx» //http://www.consultant.ru/;
http://www.garant.ru/

9) Ilpukaz MunuctepcTBa oOpazoBaHusi u Hayku Poccuiickoit ®deneparuu ot 17.12.2010 Ne 1897 «O06 yTBepxaeHUU
(benepaibHOTO TOCYAApPCTBEHHOTO O00pa30BaTENIbHOTO CTaHJAapTa OCHOBHOTO o0miero obOpasoBanus» (B pen. I[lpukaszos
MunucrepctBa oOpasoBanust U Hayku Poccum oT 29.12.2014 Ne 1644, ot 31.12.2015 Nel577) // http://www.consultant.ru/;
http://vvvvvv.garant.ru/

Pezuonanvusiii yposens



1) 3axon Kamyxckoii oomactu «O0 obpazoBanuu B Kamyxckoi oomactim» ot 19.09.2013 Ne 895 (B pen. ot 27.11.2015Ne
15-03);

2) Ilpuka3 MuHUCTepcTBa OOpa3oBaHus W Hayku Kamyxckoit oOmactu ot 15.12.2014 Ne 2392 «OO0 yTBep»KIACHUU
[lonoxeHuss O MOHUTOPHMHIE KadecTBa IMOATOTOBKM oOyuarommxcs 4-11 kimaccoB 00111e00pa3oBaTeNbHBIX OpraHU3aIMii
Kaiyxxckoit o0macTu.

IlepeyeHb MeTOAMYECKUX MATEPUAJIOB (pe1epaIbHOT0 H PErMOHATBHOTO0 YPOBHEH

1)  OcuHoBHas 00pa3oBaTellbHas MporpaMMa ocCHOBHOTO 001ero oopazoBanust MOY «COII Nel r.banabanoBoy

2)  IlpumepHbIe TPOrpaMMBI IO YIeOHBIM mpeaMeTam. Xumus. 8-9 kimaccel. — M.: [IpocBemenue, 2017;

3)  IlpumepHoii MpOrpaMMBbI 1o XUMuH i 8-9 kiaaccoB mo yaeonukam O. C. ['aOpuenss. - M.: [Ipoda, 2017;

Jlokymenmul, peznamenmupyiouiue 60npocvl 0OecneueHus 20Cy0apCmeeHHo20 KOHMPOAA HA0 000pomom
HAPKOMU4ecKux cpeocmae, NCUXOmpOnHbvIX 6eUleCme U Ux npPeKypcopos:

1. ®enepanbHblil 3akoH 0T 08 stHBaps 1998r. Ne3-dD3 «O HapKOTUYECKUX CPEICTBAX U MCUXOTPOIHBIX BEHIECTBAX)»

2. [IpaBuna BeleHUS M XpaHEHUS CIEUUATBHBIX S>KYPHAJIOB PErHCTpPAlldd OMeEpaluii, CBSA3aHHBIX C 000POTOM
HAPKOTUYECKUX CPEACTB, IICUXOTPOITHBIX BEIIECTB U UX NPEKYPCOPOB, yTBep)KAeHHbIE [locTanoBneHneM [IpaBurensctBa PO ot
4 Hos0ps 2006 1. Ne 644

3. [IpaBuna mnpenocTaBiCHHUS HOPUIWYECKUMH JUIIAMH OTYETOB O JIEATEIHOCTH, CBSI3aHHOM C 000pOTOM
HApPKOTHYECKUX CPEJICTB U MCUXOTPOITHBIX BEHIECTB, yTBepkAcHHbIe [locTanoBnenuem [IpaButensctBa PO ot 4 HOs16ps 2006 r.
No 644

4, Cnucok mpekypcopoB, o0opoT koTopbix B Poccuiickoit ®enepanyu OrpaHUYeH W B OTHOIIEHUU KOTOPBIX
YCTAHABJIMBAKOTCA MEPBI KOHTPOJS B COOTBETCTBUM C 3aKOHOJATENIbCTBOM Poccuiickoin denepannvi M MEXIYHAPOIHBIMHU
noroBopamu Poccuiickoit denepanuu (nmoctanonienus npasutenbeTBa PO ot 08.07.2006 Ned421; ot 04.07.2007 Ned27).

XUMHUA — 3TO OJIMH U3 KJIIOUEBBIX MPEAMETOB B COBpEMEHHOMU Iikosie. V3ydeHue XumMuu crnocoocTByeT hOpMUPOBAHUIO
1 00OTaIlleHUI0 JTyXOBHOTO Mupa uesjoBeka. [loBbllllasgs pojib M 3HAYEHUE STOM HAyKW B IIEJIOM M IIKOJHHOTO OOpa3oBaHUs
B YaCTHOCTH, MOXHO DEIlIaTh HOBbIE MpoOsieMbl uenoBedecTBa. CoBpeMeHHass XxuMusi (pOopMUpYyeT HOBOE MOKOJEHHUE, KOTOPOE
MOHUMAET IIEHHOCTh JKU3HU, MECTO 4YeJOBEKa B MPHUPOJE, CIOCOOHOE UCKATh MYTH PEIICHUS HKOJIOTHYECKHUX,
MPOJIOBOJIBCTBEHHBIX, JHEPTETUUECKUX MU JIPYyTruX TmpoOsiemM. Pa3BuTHe HOBBIX TEXHOJOTHH, WHTErpanus HAyK, Pa3BUTHE
XUMHUYECKOTO TMPOU3BOJICTBA C OJTHOM CTOPOHBI, W YXYAIICHUE 30POBbSI HACEJCHUS, SKOJOTUYECKHE MPOOIEMBI, C JAPYTOH,



IIOCTaBUJIM OMOJIOTMUYECKYI0 U XMMHUYECKYI0 KOMIIETEHTHOCTh YEJIOBEKa Ha OJHO U3 IEPBBIX MECT B CUCTEME JIMYHOCTHBIX
npeacTaBieHul U yoexaeHuil. [loaToMy pa3BuTHE KOMIIETEHTHOCTH BBIITYCKHUKA B 3TUX OTPACIAX 3HAHUM SBIISETCS OJHUM M3
HanpaBJeHU pabOThl COBPEMEHHOW LIKOJIBI ISl pelIeHUs] TPo0IeMbl O0yUEHUSI XUMUU U OMOJIOTHH.

OOydeHHe XMMHH 3aKJIaJbIBA€T OCHOBBI JJIs1 (JOPMUPOBAHUSA NPUEMOB YMCTBEHHOH NEATEIBHOCTHU: IIKOJIBHUKU Y4aTcCs
IPOBOJIUTH AHAJIN3, CPAaBHEHUE, KJIacCU(UKALMIO OOBEKTOB, YCTAHABINBATD IPUUNHHO-CIIEACTBEHHBIE CBSI3U, 3aKOHOMEPHOCTH,
BBICTPanBaTh JOTHUECKHE LIETIOUKH paccykaeHuil. M3yuenue xumun, o0ecrneunBaeT KOMIIETEHTHOCTh B OOCYKJICHUH U PEIICHUN
L[EJIOT0 Kpyra BOIPOCOB, CBA3aHHBIX C )KMBOM M HEKUBOW MPUPOJIOH, CIIOCOOCTBYIOT LIEJIOCTHOMY BOCIIPUSITUIO MHPA, TTO3BOJISIIOT
BBICTPANBaTh MOJEIM €ro OTAEIbHBIX NPOLECCOB M SABJICHHUM, a TaKXKe SIBISIOTCS OCHOBOM (POPMHUPOBAHUS YHHUBEPCAIBHBIX
y4eOHBIX JACUCTBUN. YHUBEpCaJIbHbIE YU4E€OHBIE JEHCTBUS 00ECIEUMBAIOT YCBOEHUE MPEIMETHBIX 3HAHUN U MHTEIUIEKTyalbHOE
pa3BUTHE ydaluxcs, GOPMUPYIOT CIOCOOHOCTh K CAMOCTOSITEIBHOMY MOUCKY M YCBOEHUIO HOBOW MH(MOpPMAIIMK, HOBBIX 3HAHUN
Y CIIOCOOOB JICMCTBUH, UTO COCTABIIIET OCHOBY YMEHUS YUUTHCS.

Cpoku peanu3anuu nporpamMmal: 2 rojna (8-9 kiaccel)

Jlannast paboyasi mporpaMma COCTaBJIEHA Ha OCHOBE:

1. denepadbHOTO TOCYAIAPCTBEHHOIO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O 0011IeT0 00pa30oBaHusi, YTBEP>KIECHHOTO
npukazoM MunucrepcTBa oopazoBanus u Hayku PO ot 17 nexadps 2010 roma Ne 1897;

2. [TpumepHoii mporpammsel o yueOHbIM TipeaMetam 1o xumun. M.: [Ipocsemenne, 2017;

3. [TpumepHoii mporpammsel o xumuu s 8-9 kinaccos no yueonukam O. C. N'abpuensu. - M.: Ipoda, 2017;

4, TpebGoBanusam ocHOBHOI oOpa3oBarenbHOM mporpaMmbl MOY «COILIL Nel r.bana6anoBo.

5. ABTOpPCKOU mporpamMMbl Kypca XUMHUH i 8-9 kiaccoB 00111e00pa3oBaTeNbHBIX yupexaeHuil (6a3oBbiii ypoeHb) O.C.
["abpuensina.

6. [Ipumepnas nporpamma 1o yueoHomy npeamety Xumus 8-9 knaccel ®I'OC - M.: [Ipocsemenue , 2017. - (Ctanaaptbl
BTOPOTO MOKOJIEHUS).

Pabouas mporpamma onupaercs Ha Y MK:

1. INa6puensn O. C. Xumus. 8 knacc: yueb. 115 obmeoopasonart. yupexaenuit / O. C. I'abpuenss. - M.: JIpoda, 2016.

2. INa6puensn O. C. Xumus. 9 knacc: yueb. 115 obmeoOpazonart. yupexaenuii / O. C. I'abpuensu. - M.: JIpoda, 2016.

CrtpykTypa paboueld mporpaMMbl COOTBETCTBYeT dDenepaqbHOMY TOCyIapCTBEHHOMY OOpa3oBaTEeLHOMY CTaHAAPTY

BTOPOTO MOKOJIEHUS.

Paznenni: 1) [Inaaupyembie pe3yabTaThl OCBOSHUS YI€OHOTO TIPEIMETa « XUMUSD;

2) Coneprkanue y4eOHOTO npeameTa « XUMUs»;



3) TemaTuyeckoe IUIAaHUPOBAHKE YUEOHOTO IIpeIMeTa « XUMUSD)
OoQOpMJIEHBI  COTJIACHO METOAMYECKUM PEKOMEHJAlusM Mo (OPMHUPOBAHUIO YYEOHBIX IUIAHOB OOIIE00pa30BaATENbHBIX
opranuzanuii Kanyxckoi odnactu, peanusyromux ®I'OC ocHoBHOrO 00111€T0 00pazoBanus B 2017-2018 yueGHOM Tofy.
Jlannas mporpamma siBsieTcs: pabodeil mporpaMMmon mo npeamMery « XuMus» B 8-9 kiaccax 6a30BOro ypoBHS.
OOyuyeHue XMMUU B OCHOBHOM IITKOJIE HAMPABIIEHO HA IOCTH)KEHHUE CIICTYIONINX IeJIei:

o OBJIAJICHUE CHUCTEMOW XMMHUYECKUX 3HAHUM W YMEHUH, HEOOXOAUMBIX MJii TPUMEHEHHUS B NPAKTUYECKOM
JEeSATENBbHOCTH, U3YUEHUSI CMEXHBIX JUCHUIUINH, MPOJOHKEHHS 00pa30BaHus;
o MHTEIUIEKTYaJIbHOE pPa3BUTHE, (HOPMUPOBAHME KAayECTB JIMYHOCTH, HEOOXOJUMBIX YEJIOBEKY JJsi IMOJIHOLEHHOU

’KU3HH B COBPEMCHHOM OOIIIECTBE: SICHOCTh M TOYHOCTH MBICIIA, KPUTUYHOCTh MBIIUICHUS, HHTYHIIHS, JIOTHYESCKOE MBIIUICHHE,
CIIOCOOHOCTH K TIPEOJIOJICHUIO TPYIHOCTEH;

o oOpa3oBaHKe, pa3BUTHE M BOCIIMTAHNE JJUYHOCTH IIKOJLHUKA, CIIOCOOHOTO K CAaMOUACHTH(DHUKAIIMK U ONPEACIICHUIO
CBOMX IICHHOCTHBIX IIPUOPUTETOB.

B xone m3ydyeHHs Kypca ydalluecs 3HAKOMSTCS C BEIIECTBaMH, Pa3BUBAIOT HABBIKM CAMOCTOSTCILHOM JIEATEIBHOCTH,
Kpyro3op, GopMUPYETCS XHUMHYECKasI, IKOJIOTHUYCCKAs U TPUPOI00XPAHUTEIIbHAS IPAMOTHOCTh 00YUJaIONIUXCsI, KOMITIETEHTHOCTh
B 00CY)KJICHUH ¥ PEIICHUH IIEJIOT0 KPyra BOIPOCOB, CBSA3aHHBIX KaK C KUBOM, TaK U C HOXKUBON MPHUPOIOH.

Y CBOCHHBIC 3HAHUS M CIIOCOOBI UX PEHICHUH HEOOXOAMMBI HE TOJIBKO JUIS JAJbHEHINIEr0 YCIEIIHOTO H3YYCHUS XUMHH, HO
U JIUIS pEHICHUS] MHOTHX TPAKTHYECKUX 3a71a4d BO B3POCIION KHU3HHU.

[Tporpamma onpenenseT psaja 3aAad, PeIICHHEe KOTOPHIX HAIPABICHO Ha JOCTM)KCHHE OCHOBHBIX IICJICH OCHOBHOI'O OOIIIETO
00pa3oBaHUs:

o dopMupoBaTh  DJIEMEHTHI  CAMOCTOSITEIHPHOM  HMHTEJUICKTYyaJIbHOMW  JESTENbHOCTH  (YMEHHMsI  HAOJIOJaTh,
yCTaHABJIMBATh, MOJCIMPOBATH, POBOJAMTH U OMUCHIBATH SKCIIEPUMEHT);

o pa3BUBaTh OCHOBBI JIOTUYECKOTO, KPUTUYECKOTO MBIIIJIEHUS; MPOCTPAHCTBEHHOTO BOOOPAXXEHUS; YMEHHSI BECTH
MOMCK MH(pOpMaLUK U pabOTaTh C HEH;

o pa3BUBATh MO3HABATENBHBIE CIIOCOOHOCTH;

o BOCIIUTBIBATh CTPEMJIEHUE K PACIIMPEHUIO 3HAHUM 110 XUMUU;

o CIOCOOCTBOBATh MHTEIJICKTYaJIbHOMY Pa3BUTHIO, (POPMHUPOBATH Ka4eCTBA JTUYHOCTH, HEOOXOIUMbIC YEJIOBEKY IS

MTOJTHOIICHHOM KU3HU B COBPEMEHHOM OOIIECTBE, 00€CTIEYUTh BBIMTYCKHUKAM BBICOKYIO IPaMOTHOCTBH B BOIIPOCAX CBSI3aHHBIX C
XHUMHEH,



o BOCIIUTHIBATh KYJIbTYPY JMYHOCTH, OTHOIICHHE K XMMHUU KaK K YacTH OOIIEUYETIOBEUYECKON KYyIbTYpbl, UTparoiei
0Cc0o0YI0 poJib B OOIIIECTBEHHOM PAa3BUTHUH.

o OpraHu3allvsl UHTEIUICKTYaJIbHBIX U TBOPUYECKUX COPEBHOBAHUN, HAYYHO-TEXHHUYECKOI'O TBOPYECTBA, MPOCKTHOW U
y4eOHO-UCCIIeI0BATENbCKON 1eITEIbHOCTH;
o COXpaHEHUE U YKpemieHne (U3NUECKOro, TCUXOJOTUYECKOTO0 M COIMAIBHOTO 3/I0pOBbS  00YyYaroluxcs,

oOecrieueHre ux 0e30MacHOCTH.

Pemenne Ha3BaHHBIX 33J1a4 0OECIIEYUT OCO3HAHHUE IIKOJIBHUKAMU YHUBEPCAIBHOCTH CIIOCOOOB MO3HAHUS MUPA, YCBOCHUE
XUMUYECKUX 3HAHUM, CBSI3€M XMMUU C OKPYXKAIOIIEH JCHCTBUTEIBHOCTBIO U C JPYTMMHU IIKOJBHBIMU MPEIMETaMHU, a TaKKe
JUYHOCTHYIO 3aMHTEPECOBAHHOCTD B PACIIMPEHUU 3HAHUM 110 XUMUHU.

Kypc xumuu BXOAUT B YMCIO €CTECTBEHHBIX HAYK, M3YYalOUIUX MPHUPOAY, a TAKKE HAyYHbIC METOJbI U MyTH MO3HAHUS
YEJIOBEKOM MPUPO/IBI.

B mociemkonbHON KU3HU peaibHOM HEOOXOAMMOCTHIO B HAIlIM THU CTAHOBHUTCS HETIPEPHIBHOE 00pa30BaHUE, UTO TpeOyeT
MOJIHOLIEHHOM 0a30B0i1 00111€00pa30BaATENbHON MOATOTOBKY, B TOM YKCJIE U 10 XUMHUH. YUeOHBII Kypc «XUMUSI», B COAEPHKAHUU
KOTOPOTO BEIYIIMM KOMIIOHCHTOM SIBIITIOTCS HAYYHBIC 3HAHUS, HAYYHBIC METOJbI ITO3HAHMS, MPAKTHUECKHE YMEHUS U HABBIKH,
Mo3BOJIIET CHOPMHUPOBATH y YUAIIMXCS AMOLMOHAIBHO-IIEHHOCTHOE OTHOIIEHUE K M3y4aeMOMY MaTepuaily, CO3[aTh YCIOBHUS
st GOPMHUPOBAHUS KOMIIETEHIIMA B WHTEIUICKTYaJIbHBIX, TPAKIAHCKO-TIPABOBBIX, KOMMYHUKAIIMOHHBIX W MH(GOPMAIIMOHHBIX
obnactsx. Kypc npeanonaraer npoBeieHue 1eMOHCTpAIMi, HAOIIOIeHU, Ta0OpaTOPHBIX U MPAKTUYECKUX padoT.

[Iporpammoii mpenycMOTPEHO 1iefieHanpaBieHHOe (OPMUPOBAHNE COBOKYITHOCTH YMEHUN paboTarh ¢ nHpopmaluen. ITu
yMeHUs (OPMUPYIOTCS KaK Ha ypOKaX, TaK U BO BHEYPOUYHOU NESITEIILHOCTH — Ha (PaKyIbTATUBHBIX M KPY)KKOBBIX 3aHSATHSAX.
OcBoeHue cofepkaHusi Kypca CBSI3aHO HE TOJIBKO C TMOUCKOM, 0OpaOOTKOM, MpeacTaBiieHHEeM HOBOW WHGOpMAIMH, HO U C
co3gaHueM WHOOPMAIIMOHHBIX OOBEKTOB: CTEHra3eT, KHUT, CPaBOYHMKOB. HoBbie mHGOpMaIOHHbIE 0OBEKTHI CO3MAI0TCS B
OCHOBHOM B paMKaX IMPOEKTHON JeATeTbHOCTH. [IpoeKkTHasi NeAaTenbHOCTh IMO3BOJSET 3aKPENuTh, PACHIMPUTh M yIrIyOUThH
MOJIYYCHHBIC Ha YPOKaX 3HAHUA, CO3MAET YCIOBUS TSI TBOPUYECKOTO Pa3BUTHUSA JETECH, (POPMUPOBAHUS TTO3UTUBHON CaMOOIICHKH,
HaBBIKOB COBMECTHOM JIEATELHOCTH C B3POCIBIMU U CBEPCTHHKAMH, YMEHHUU COTPYAHHYATH APYT C JPYrOM, COBMECTHO
MJJAHUPOBATH CBOM JICHCTBUS U PEATM30BBIBATh TUIAHBI, BECTH TTOMCK U CUCTEMATU3UPOBATh HY)KHYIO HH(POPMAIIHIO.

[IpenMeTHOE conep)kaHUE MPOTPaMMbl HAMPABICHO HA TOCIEAOBaTENbHOE (POPMHUPOBAHUE, OTPAOOTKY M JOCTHKCHHE
TUTAHUPYEMBIX Pe3yIbTaTOB, OTPAKAIOIIUX CIIOCOOHOCTH yUYaIllUXCs pemiaTh y4eOHO-TIO3HABaTeNbHbIE M y4eOHO-TIPAKTHUECKHE
3aJ1a4M, Pa3BUTUE JIOTUYECKOTO W TBOPUYECKOTO MBIIIUICHHUS, IPOCTPAHCTBEHHOTO BOOOpaKEHH.



W3ydyeHne XMMHUM CHOCOOCTBYET Pa3BUTHUIO TBOPUECKOIO M KpUTHYECKOro MbliuieHus. [Iporpamma mpemycmarpuBaeT
(bopMHpOBaHNUE YMEHUM IEHCTBOBATH 110 NPEUIOKEHHOMY AJITOPUTMY, CAMOCTOSITENILHO COCTABIIATH IIJIaH IEHCTBUM U CIIEOBATH
€My MpU pEHIEHUH YYEOHBIX M INPAKTHUUECKUX 3a/lay, OCYIIECTBIATh NMOUCK HY)XHONH MH(OpMAalMH, ITOMOJHATH €10 PEeUIacMylo
3a/auy, AenaTh NPUKUAKY U OLIEHUBATh PEaIbHOCTD MIPEAII0JIAracMOro pe3yJipTaTa.

B npouecce 0cBOEHMS MPOrPaMMHOIO MaTEpHUaiIa MIKOJBbHUKU 3HAKOMATCA ¢ XUMHUYECKUM S3bIKOM, OCBAaUBAIOT TEPMUHBI,
ydaTcsi BBICKA3bIBaTh CYKIEHHUS C WX HCIOJB30BaHWEM, 33/1aBaTh BOMPOCHI MO XOAY BBINOJHEHHUS 3aJaHUN, 0OOCHOBBIBATH
MPaBUJILHOCTH BBIMIOJHEHHBIX JIEWCTBHM, XapaKTepU30BaTh PE3YyJIbTaThl CBOEr0 yUeOHOTO TPY/Ja U CBOU JIOCTHXKEHHS B U3yYEHUU
JTOTO MpeaMETa.

OBnailcHHE W YCBOCHHE AJITOPUTMOB BBINOJHEHUS ACHUCTBHUM, YMEHHS CTPOWUTH IUIAHBI PEIICHUSA PA3JUYHBIX 3a4a4 U
MIPOTHO3UPOBATh PE3YJIBTAT SIBJISIIOTCA OCHOBOM ISl (DOPMHUPOBAHMSI YMEHHUI pacCcyX aaTh, 00OOCHOBBIBaTh CBOIO TOUYKY 3pPEHUS,
apryMEHTHUPOBAHHO MOATBEPKAATH WM ONPOBEPraTh HCTUHHOCTH BBICKA3aHHOTO MPEANOI0KEHUA. BCE 3TO co3aa€T ycmoBus 1
ITOBBILIEHNUS JIOTUYECKON KYJIBTYpPbI U COBEPIICHCTBOBAHNUSI KOMMYHUKATUBHOW AEATEIBHOCTH yUAIIUXCS.

Conep:xaHue IporpamMMbl MPEJOCTABISET 3HAUNTENIbHBIE BOBMOKHOCTH JUIsl Pa3BUTUSL YMEHUI paO0oTaTh MHAMBHUIYAJIbHO,
B nape wiu B rpynne. @opMUPOBaHUIO YMEHUH pACIpeAessaTh POJIM U OO0SI3aHHOCTH, COTPYJHUYATh U COTJIACOBBIBATH CBOU
JeNCTBUS C AEUCTBUSIMU OJJTHOKJIACCHUKOB, OLICHUBATh COOCTBEHHbIE IEHCTBUS U JEHCTBUS OTIEIbHBIX YUEHUKOB (TIap, rpyI) B
00JIbI1I0}1 cTENEeHU CIOCOOCTBYET COIEpKaHKE, CBA3AHHOE C IIOMCKOM M cOOpOM HH(OpMALIUU.

[IporpamMmMa opueHTHpOBaHAa Ha (OPMUPOBAHME YMEHHM HCHOJIb30BaTh IMOJYUYEHHBIE 3HAHUS JJISI CaMOCTOSTEIbHOIO
IIOMCKa HOBBIX 3HaHUM, [UIA PELICHUs 33/1a4, BO3HUKAIOIIKX B IIPOLIECCE PA3IMYHBIX BUJOB JAEATEIBHOCTH, B TOM YUCIIE U B XOJE
M3Y4YEHUSl JPYTUX IIKOJbHBIX JUCHUIUVIMH. IMEHHO 3TH 3HaHUS M MPEACTaBICHUS HEOOXOAMMBI JUJISl LIEIOCTHOTO BOCTIPUSATHSA
00OBEKTOB U SBJICHUI MPUPO]Ibl, MHOTOUMCIEHHBIX TAMSATHUKOB KYJbTYpPbl, COKPOBHIIl HCKYCCTBA.

OOyueHue MIKOJbHUKOB XMUMHUU Ha OCHOBE JaHHOM NPOrpaMMbl CHOCOOCTBYET Pa3BUTHIO M COBEPILIEHCTBOBAHMIO
OCHOBHBIX IO3HABATEJbHBIX MPOLECCOB (BKJIKOYAas BOOOpa)KEHHWE M MBIIUJIEHUE, NaMATh M peub). [[eTm HayuyaTcs He TOJIbKO
CaMOCTOSTENIbHO pelIaTh MOCTABJICHHBIE 33Ja4l Pa3JIMYHBIMU CIIOCOOAMH, HO M OINHUCHIBATH BBHINOJHEHHBIE JNEUCTBHUS U UX
pe3yNbTaThl, INIAHUPOBATh, KOHTPOJUPOBATh U OLIEHUBATh CIIOCOOBI JEHCTBUN M CaMU IEUCTBHUS, JAE€NaTh BHIBOABI U 0000IIEHHUS,
J0Ka3bIBaTh UX NPaBWIbHOCTb. OCBOEHHE Kypca 00ecleurBaeT pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, (popmMupyeT MHTEpec K
MOJIyYEHHBIM 3HAHUSM U TOTPEOHOCTHh B UX PACIIMPEHHUH, CIOCOOCTBYET MPOABIKEHUIO YYAIIUXCSA B O3HAHUM OKPYXKAIOIIETO
MHpa.

CopepxaHre Kypca NpOJOJDKAET HW3YYEHUE ECTECTBEHHOHAYYHBIX JUCLUIUIMH, HAayaTO€ B HAYaJIbHOW IIKOJE,
OJHOBPEMEHHO SABJISACH IPOIENEBTUYECKOW OCHOBOM ISl M3YYEHMS €CTECTBEHHBIX HAYK B CTapliey MIKoJie. Takas CTpyKTypa



MO3BOJIIET COOJIOaTh HEOOXOIUMYIO IOCTENEHHOCTh B HAPACTaHMM CIIO)KHOCTH Y4YeOHOro Marepuasa, CO3JaéT XOpOLINe
yCIIOBHS 1J1s1 yIi1yOsieHus (popMHUpyEeMbIX 3HAHUH, OTpaOOTKH YMEHUI U HABBIKOB, I YBEIUUYEHUS CTENIEHU CaAMOCTOSTEIbHOCTH
(mpu OCBOEHUM HOBBIX 3HAHUU, MPOBEACHUU 00001IEHUH, (POPMYIHPOBAHUHN BBIBOAOB), JIsl IOCTOSIHHOIO COBEPUIEHCTBOBAHUS
YHHUBEPCAIbHBIX YUEOHBIX AEHCTBUM.

CrpyKkTypa cofepxaHus ONpeAeseT TaKylo MOCIEA0BATEIbHOCTh U3YUEHHs YUeOHOr0 MaTepuaia, Kotopas o0ecreunBaeT
HE TOJIbKO (POPMHUPOBAHHE OCO3HAHHBIX W MPOYHBIX, HO U JOCTYIHOE Ji IIKOJHHUKOB 0000IIeHHEe y4eOHOTO MaTrepuana,
MMOHUMaHUE OOIIMX MPUHIUIIOB M 3aKOHOB, JISKAIUX B OCHOBE HM3y4aeMbIX HNPHUPOAHBIX (DAKTOB, OCO3HAHHE CBA3EH MEXKIY
paccMaTpuBaeMbIMU siBIIEHUAMH. CONMKEHHOE BO BPEMEHHU U3YUYEHHUE CBSA3aHHBIX MEXy COOOM MOHATUMN, NEHCTBUM, 3a71a4 TaET
BO3MOKHOCTh COIOCTABJISITh, CPABHUBATH, NMPOTUBOIOCTABIATh UX B YYEOHOM MPOLECCE, BBIABIATH CXOJCTBA U Pa3iuyusl B
paccMaTpuBaeMbIX (aKkTax.

OO01as xapakTepuCcTHKA Y4eOHOI0 mpeamera

B cootBerctBuu ¢ denepanbHbIM rocyJapCTBEHHBIM O0pa30BATEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIETr0 OOpa3oBaHMs
yJarimecsl TOJKHbI OBJIAJ€Th TAKUMH MO3HABATEIBbHBIMU YUYE€OHBIMU JEHCTBUSMH, KaK yMEHHE (DOpMynaHpoBaTh MpodiemMy u
TUIIOTE3Y, CTABUTh LEIW M 3a1a4d, CTPOUTH IUIAHBI JOCTMIKEHHs LEJIEeH M pEelIeHUs ITOCTaBJICHHBIX 3a7a4, IPOBOAUTH
DKCIIEPUMEHT U Ha €r0 OCHOBE JI€JIaTh BBIBOJbI U YMO3AKIIOUEHHUs, IIPEACTABIIATh UX U OTCTAUBATh CBOXO TOYKY 3peHus. Kpome
JTOTO, Yy4YalllMecs MOJDKHBI OBJIAJLIETh NPUEMAMHU, CBSI3aHHBIMU C OIIPEIEICHHUEM IIOHATHH: OTPAaHUYMBATHL X, OIMCHIBATH,
XapaKTepru30BaTh U CpaBHUBATH. ClI€10BATENBHO, P U3YYEHUN XUMUU B OCHOBHOM IIKOJIE y4YaIllUeCs JOJKHBI OBIaneTh Y'Y /1,
MO3BOJISIOIIMMHU UM JOCTHYb JJUYHOCTHBIX, TPEAMETHBIX M METAPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyJIbTAaTOB.

[Ipennaraemasi mporpaMma O XMMHUHU PACKpbIBAET BKJIaJ y4eOHOTrO NpeIMETa B JOCTHKEHHE LieJied OCHOBHOI'O OOILEro
00pa3oBaHUs U ONpeENsAeT BaKHENIINE COEPKATENbHbIE JIMHUU MTPEAMETA:

v «BEIIECTBO) - 3HAHUE O COCTABE U CTPOCHMH BEILIECTB, X CBOMCTBAX M OMOJIOrMYECKOM 3HAYEHUH;

v «XMMHUYECKAS] pEaKUMs»» - 3HAHUE O IMPEBPALICHHM OJHHUX BEIIECTB B JIPYTHE, YCIOBUAX MPOTEKAHUS TaKUX
MpEBpaIIeHU U crioco0ax ynpaBlieHUs PEaKIHUsIMU;

v «MPUMEHEHHE BEIIECTB» - 3HAHUE U OMBIT OE30MacHOr0 OOpAIEHUS C BEUIeCTBAMH, MaTepUalaMU U MPOLIECCaMH,
HEO0OXOMMBIMHU B OBITY U Ha TIPOU3BOJICTBE;

v «SI3BIK XUMHUW» - ONIEPUPOBAHUE CUCTEMOM BaKHEUIIIMX XUMUYECKUX MOHATHH, 3HAHUE XUMUYECKOW HOMEHKJIATYPHI,
a TaKKe BIIaJICHUE XUMHUYECKON CUMBOJMKOMN (XMMHUUECKUMHU (POPMYJIaMU U YPAaBHEHUSIMU).



Onucanne Mecra yueOHOro npeamMera B 0a3MCHOM IJIaHE

[Tpenmer «Xumus» M3ydaeTcs Ha CTYIIEHH OCHOBHOTO 00IIero oOpa3oBaHUsI B KauecTBE 00S3aTENILHOTO MpeaMmeTa: B 8
KJIacCE€ OCHOBHOW HIKOJBI OTBOJUT 2 yaca B HeAeNo, 35 yueOHbIX Henenb, Bcero 70 ypokoB. B TeueHue roja ruiaHupyercs
MPOBECTH 6 KOHTPOJIbHBIE PAOOTHI.

B 9 knacce oCHOBHOM WIKOJBI OTBOAUT 2 4Yaca B Heaento, 34 yueOHBIX Henenb, Bcero 68 ypokoB. B Teuenuwe ropa
IJIaHUPYETCS TPOBECTH 4 KOHTPOJIbHBIE pa0OTHI.

1. TlmanupyemMble pe3y/ibTaThbl OCBOCHHS Y4eOHOI0 npeaMera « XuMHs»

B cootBercTBUU ¢ TpeGoBanusamu denepalibHOTO rocyJapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHJIapTa OCHOBHOIO OOIIEro
oOpa3oBaHUsI K pe3yJbTaTaM MPEeIMETHON o0nacTu «XUMUs», TUIAHUPYEMbIE pe3yJIbTaThl OCBOCHHUS MpeaMeTa «XUMUsH»
OTPaXKaroT:

JIuunocmmuuie pezynomamaot

1) BocmuTaHuMe POCCUMCKOM TpakJIaHCKOW HMJICHTUYHOCTH: MATPUOTHU3Ma, JTIOOBH U yBaxeHUs K OTeuecTBy, 4yBCTBa
ropAOCTH 3a CBOK PonMHY, mpoluioe W HACTOALLEE MHOTOHAIIMOHAJIBHOrO Hapona Poccuu; oco3HaHME CBOEH STHUYECKOU
MIPUHAJIJICKHOCTH, 3HAHUE WCTOPHUH, S3bIKA, KYJbTYpPhl CBOEIO HApOJa, CBOETO Kpas, OCHOB KYJIbTYPHOTO Hacleaus HapoJ0B
Poccun 1 denoBeuecTBa; YCBOCHUE T'YMAHUCTUYECKUX, EMOKPATUYECKUX U TPATULIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAJIBHOTO
pOCCUCKOTo 00111eCTBa; BOCIIMTaHUE YYBCTBA OTBETCTBEHHOCTH U JI0JIra nepen PoauHoi;

2) dopMupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYy4YaroIIuxcsi K
CaMOPAa3BUTHIO U CaMOOOPA30BAaHUIO HA OCHOBE MOTHBAIMM K OOYYEHHUIO M MO3HAHHIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHHIO
JanbHeIel UHAUBUAYATbHON TpaeKTOpUU 00pa3oBaHUs Ha 0a3e OPUEHTUPOBKM B MHUpe mpodeccuil U mpodecCHOHATBHBIX
MPEANOYTEHUH, C YUETOM YCTOMYMBBIX TTO3HABATEIBHBIX HHTEPECOB;

3) ¢dopmupoBaHUE IEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHOMN MPAKTUKH, YUUTHIBAIOIIETO COIUATBLHOE, KYJIbTYPHOE, SI36IKOBOE, JYXOBHOE MHOT000Opa3nue COBPEMEHHOTO MHPA;



4) dbopMHUpOBaHHE OCO3HAHHOTO, YBXKUTEIBHOTO U JOOPOXKEIATEIBLHOTO OTHOIIEHUS K JAPYroMy 4YelIOBEKY, €ro
MHEHHIO, MHUPOBO33PEHHUIO, KYJIbTYpPE, S3bIKY, BEpE, TpakKIaHCKOW IO3HMIIMH, K HCTOPHH, KYJIbTYpe, PEJIUTUH, TPaJULIMSM,
sI3bIKaM, IIEHHOCTSM HapojioB Poccuu M HapoJoB MHUpa; TOTOBHOCTH W CIOCOOHOCTH BECTH AHMAJNOr C JIPYTUMH JIIOABMU U
JOCTUTATh B HEM B3aMOIIOHUMAHUS,

5) OCBOGHHE COIUAJIBHBIX HOPM, TIpaBUJI TTOBEJICHUS, poJie U (opM coIMaabHOM KM3HM B IpyMnmax U cooOIlecTBax,
BKJIFOYAsl B3POCJIBbIC W COIMAIIbHBIE COOOIIECTBA; YIaCTHE B MIKOJIHLHOM CaMOYIPABICHWH W OOIIECTBEHHOW KM3HU B Tpeeax
BO3PACTHBIX KOMIIETEHIIUM C YYETOM PETHOHANIBHBIX, ITHOKYJIBTYPHBIX, COLIMATBHBIX K 9KOHOMUYECKUX 0COOCHHOCTEH;

6) pa3BUTHE MOPAIBHOTO CO3HAHUS W KOMIIETEHTHOCTH B PEIICHUH MOpPAJbHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO
BbIOOpa, (popMHpPOBaHNE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O MOBEACHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K
COOCTBEHHBIM MOCTYIIKaM;

7) bopMupoBaHNEe KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIEHUU U COTPYAHUYECTBE CO CBEPCTHUKAMHM, CTAPIIIMMHU
Y MJIQJIIIMMHU B MIpoOIecce 00pa30oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BaTEILCKOM, TBOPUECKOU U APYTUX BUIOB
JEATEILHOCTH;

8) dbopMupoBaHHE IIEHHOCTH 30pPOBOr0 M 0€30macHOro o0Opasza >KM3HH; YCBOSHHE IMPaBW WHIAMBUIYAIHPHOTO M
KOJIJISKTHBHOTO 0O€301acHOI0 TOBEJACHUS B UYPE3BBIUAMHBIX CHUTYAlMSIX, YIPOXKAIOIIUX KU3HM W 3J0POBBIO JIIOACH, IpPaBHII
MOBEACHUS HA TPAHCIIOPTE U HA JIOPOTax;

9) dopmupoBaHrUe OCHOB OJKOJOTHUYECKOW KyJIbTYyphl Ha OCHOBE IIPU3HAHHWS IIEHHOCTH >H3HH BO BceX &
MIPOSIBJICHUSIX U HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEKHOT0 OTHOIICHUSI K OKPY>KaIOIIEH cpefie;

10) oco3HaHue 3HAYEHUSI CEMbUM B JKU3HM YeEJOBEKa M OOIEeCTBA, MPUHATHE IIEHHOCTH CEMEHHON KU3HH,
YBOKUTEJIBHOE U 3a00TJIMBOE OTHOIIICHHUE K WICHAM CBOEH CEMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHHUS YEpPe3 OCBOCHUE XYJI0KECTBEHHOI'O Haclienus HapojoB Poccuu u mupa,
TBOPYECKOM JIESITEILHOCTH ICTETUYECKOTO XapaKTepa.

Ha eo3pacmusie nepuoowi:
8 kiace
XapaKTepHu30BaTh OCHOBHBIC METOJIbI ITO3HAHUS: HAOIIOACHUE, U3MEPEHUE, DKCIICPUMEHT; OIMCHIBATh CBOKMCTBA TBEPIBIX,
KUJKUX, Ta3000pa3HBIX BEIIECTB, BBIIETSAS WX CYIIECTBEHHbBIE MPU3HAKU, PACKPHIBATH CMBICT OCHOBHBIX XMMUYECKUX TMOHATUN
«aToOM», «MOJIEKYJIa», «XUMHUYECKUU AIEMEHT», «IPOCTOE BEIIECTBO», «CJIOKHOE BELIECTBOY», «BAJIEHTHOCTHY», «XUMHUYECKas
peakuus», UCHOIb3ys 3HAKOBYIO CHUCTEMY XHWMHH; PACKpPbIBaTh CMBICI 3aKOHOB COXPAHEHMsSI MAacChl BEIIECTB, MOCTOSIHCTBA



COCTaBa, aTOMHO-MOJIEKYJISIPHOM TEOpUHU; Pa3IMyaTh XUMUYECKHE U (PU3NUYECKUE SIBICHUS;, Ha3blBaTh XUMUYECKUE DJIEMEHTBHI;
OIIPE/IEIATh COCTaB BELIECTB M0 MX (OopMyJiaM; ONpPEAENATh BAaJICHTHOCTb aToMa 3JEMEHTA B COCIMHEHUSX; ONpPEIENSITh THUIL
XUMHUYECKUX PEaKLMii; Ha3bIBaTh MPU3HAKHU U YCIIOBUS NPOTEKAHUS XUMUYECKUX PEaKLIU;

BBISIBJISTH PU3HAKH, CBUJETEIBCTBYIONINE O MPOTEKAaHUM XMUMHUUYECKON peaklUy MPH BBITOJHEHUU XUMHUUECKOIO OIbITA;
COCTaBJIATh (POPMYJIbl OMHAPHBIX COCAMHEHUI; COCTABIATh YPABHEHUSI XUMUUECKUX PEaKLMii; coOI0aTh MpaBmiia 0€30MacHOM
paboThl TP TMPOBEIECHUHU OIBITOB; IMOJB30BATHCS JTAOOPATOPHBIM OOOPYIOBAHHUEM M TOCYJOM; BBIYUCIATH OTHOCUTEIBHYIO
MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BEILIECTB; BBIUUCISATH MACCOBYIO JOJI0 XMMUYECKOIO 3JIEMEHTa N0 POopMyIie COCAMHEHUS;
BBIYHUCIIATh KOJIMYECTBO, O0OBEM WM MAaccCy BELIECTBA IO KOJIMYECTBY, 00BbEMY, MACCE PEAreHTOB WJIM IMPOAYKTOB PEAKLUU;
XapaKTepHU30BaTh (PU3NYECKHE W XMMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB: KUCIOPOAA W BOJOPOJA; IMOJy4YaTb, COOUpPATH
KHCJIOPOJ U BOAOPO[; PaclO3HABATh OIBITHBIM IIyTEM I'a3000pa3HbIe BELIECTBA: KACIOPO, BOJOPOA; PACKPHIBATh CMBICI 3aKOHA
ABOrazjpo; pacKpbIBaTh CMBICI MOHATUH «TEIVIOBOW 3(PPEKT peakuum», «MOJISIPHBIA 00BbEM»; XapaKTepru30BaTh (PU3UYECKHE U
XUMHUYECKUE CBOMCTBA BOJIbI; PACKPBIBATH CMBICI MOHATUS «PAaCTBOP»; BBIYHCIIATH MACCOBYIO IO PaCTBOPEHHOIO BEILIECTBA B
pacTBOpE; MNPUTOTOBIATH PACTBOPBI C ONPEIEICHHOM MacCOBOW [0JIEW PAaCTBOPEHHOIO BEIIECTBA; HA3bIBATH COCHUHEHUS
M3YYEHHBIX KJIACCOB HEOPTraHUYECKHUX BELIECTB;

XapaKTepu30BaTh (PU3NYECKUE U XMMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB: OKCUAOB, KUCIOT,
OCHOBaHUU, COJIeH; ONpenensTh MPHUHAJICKHOCTh BEIIECTB K ONPEICIEHHOMY KJIACCy COEIUHEHMH; COCTaBIATH (OPMYIIBI
HEOPraHWYECKUX COEAUHEHUN HM3YyYEHHBIX KJIACCOB; IPOBOJAUTH OIBITHI, MOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA M3YUYEHHBIX
KJIACCOB HEOPIaHMYECKUX BELIECTB; PACIIO3HABATh ONBITHBIM ITyTEM PAacTBOPBI KHUCIOT M ILIEIOYEH 0 M3MEHEHUIO OKpacKu
MHJUKATOPA; XapaKTepU30BaTh B3aUMOCBSI3b MEXIY KJIacCCaMH HEOPTaHUYECKUX COCAUHEHUM;

packpsiBaTh cMbica [lepuoguueckoro 3akona J[.M. MenneneeBa; 0ObsICHATh (PU3NUECKUN CMBICT ATOMHOTO (TOPSAKOBOTO)
HOMEpa XMMHAYECKOT0 JIEMEHTA, HOMEPOB TPYIIIHI U Ilepuoaa B nepuoandeckon cucreme .M. Menneneesa;

OOBSACHATH 3aKOHOMEPHOCTH MU3MEHEHUsI CTPOEHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B MPEEIaxX MalbX MEPUOJIOB U IJIaBHBIX
MOATPYIIIT; XapaKTepu30BaTh XUMUYECKHUE 3JIEMEHTHI (OT BOJOpOAA O KalbliMd) HA OCHOBE WX IMOJIOXKEHUS B MEPUOJAMYECKON
cucteme J[.M. MenneneeBa 1 0COOCHHOCTEN CTPOEHUSI MX aTOMOB; COCTaBIIATh CXEMbl CTPOCHUSI aTOMOB NEPBBIX 20 3JIEMEHTOB
nepuoanyeckor cuctemol .M. MenzeneeBa; packpblBaTh CMbICI MOHATHIA: «XUMHUYECKas CBS3bY, «AJEKTPOOTPUIATEIBHOCTDY;
XapaKTepU30BaTh 3aBUCHUMOCTh (PU3MUECKHX CBOWCTB BEIIECTB OT THUIA KPHUCTAUIMYECKOM PEIIETKH; ONpeNeisTh BUJ
XUMHUYECKOHN CBSA3HM B HEOPTraHMUECKHUX COCIMHEHUSX; N300pakaTh CXEeMbl CTPOCHHUS MOJIEKYJI BEUIECTB, 0OPa30BAHHBIX Pa3HBIMU
BHUJIaMH XUMHYECKHX CBSI3€W; PAaCKpbIBaTh CMBICI MOHITHI «HOH», «KATHOH», «AHUOH», «JIEKTPOJIMTHI», «HE3IEKTPOJIUTHD,



QIICKTPOJIUTHUICCKAA Aucconuanusy, «OKHUCIIUTCIIb», «CTCIICHDb OKHUCJICHUA» «BOCCTAaHOBHTCIIb», «OKHCIICHHUC),
«BOCCTAHOBJICHUCY , OIIPCACIIATE CTCIICHb OKHUCJICHUA aTOMaA 3JICMCHTA B COCIMHCHUU

PaCKPBIBATL CMBICJI TCOPHUHA 3J'ICKTpOJIHTHLI€CKOI‘/’I Aucconuanrn, COCTAaBJIAATh YPABHCHUA C-)JIGKTpOJIPITH‘IGCKOﬁ Aucconnanmn
KHCJIOT, menoqeﬁ, COJIGfI; O00BACHATH CYIITHOCTH IIponecca C-)JIGKTpOJII/ITI/I‘ICCKOI‘/’I Aucconuan U pCaKHI/Iﬁ HOHHOI'O 06MeHa;

COCTAaBJIATH IIOJIHBIC M COKPAIICHHBIC HMOHHBIC YPABHCHHA PCAKIHUHU 06M€Ha; OIIpCACIIAAITL BO3MOKHOCTHL IIPOTCKAHUA
peaKuHﬁ HOHHOI'O 06M€Ha; MMPOBOJANUTL PCAKIHH, ITOATBCPKAAIOIINC KaueCTBEHHBIN COCTaB Pa3IMIHBIX BCHICCTB; OIIPCACIIATDH
OKHCJIUTCIIb M BOCCTAHOBHTCIIb, COCTABJIATH YPABHCHHA OKHCIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ; Ha3bIBATb CI)aKTOpBI,
BJIMAIOOIMEC HA CKOPOCTb XUMHYECKOM PCaKInu, KJ'IaCCI/ICI)I/IL[I/IpOBaTB XUMHUUYCCKHUC PCAKIINHU 110 PA3JIUYHBIM IIPHU3HAKAM;

9 kaacce

XapaKTepUu30BaThb OCHOBHBIC METO/IbI MTO3HAHUS: HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT; OIMUCHIBATH CBOMCTBA TBEPIBIX,
KUJKUX, Ta3000pa3HbIX BEIIECTB, BBIJIEIAS UX CYIIECTBEHHBIC MPU3HAKHU; PACKPHIBATH CMBICT OCHOBHBIX XUMUUYECKUX MOHSITUN
«aToM», «MOJICKYJIa», «XHUMHUYECKUN AJIEMEHT», «IIPOCTOE BEIIECCTBO», «CJIOKHOE BEIIECTBO», «BAJICHTHOCTBY, «XUMHUYECKAs
peaKUMs», UCIOJb3ysl 3HAKOBYIO CHUCTEMY XUMMH; PACKPBIBATh CMBICII 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJIIPHOM TEOpHHU; pa3indaTh XUMHUYECKHE U (PU3MUECKHE SBIICHUS; Ha3bIBAaTb XUMHUYCCKHE AJICMEHTHI;
OTIPENICNIATh COCTaB BEIIECTB MO MX (popMyraMm; ONpeneisTh BAJICHTHOCTh aTOMa JJIEMEHTAa B COCIWHCHHAX; OMPEACNISATh THII
XUMHMYECKUX pEeaKIMii; Ha3bIBaTh MPU3HAKUA U YCIIOBUS MPOTEKAHUS XUMUYECKUX PEaKIIU;

BBISIBJIATH MIPU3HAKHU, CBUETEIIHCTBYIOIINE O MPOTEKAHUNW XUMHUYECKON peaKUi MPHU BBIMOJHEHUU XUMHUUYECKOIO OIbITa;
COCTaBJIATh (POPMYJIbI OMHAPHBIX COCIMHEHUMN; COCTABIIATh YPABHEHUSI XUMUUYECKUX PEaKIUii; cOOII0aTh MpaBuiia 0e30MmacHoM
paboThl MPU MPOBEACHUHU OMBITOB; MOJIL30BATHCS JA0OPATOPHBIM OOOPYIOBAaHUEM U TMOCYJO0M; BBIYUCISATH OTHOCUTEILHYIO
MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB; BBIYUCIISATh MACCOBYIO JIOJIFO XMMUUYECKOTO 3JIEMEHTa 1Mo (popMysie COeqMHEHNS,
BBIYUCIISATh KOJUYECTBO, 00BEM WJIM MacCy BEIIECTBA MO KOJHUYECTBY, 0ObEMY, MAcCe€ PEareHTOB WJIU MPOJYKTOB PEAKIIUM;
XapakTepru3oBaTh (U3MYECKUE M XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJAa M BOJOPOJAA; IMOJydaTh, COOUpPATh
KHUCJIOPOJ ¥ BOJIOPO/I; pacIio3HABATh OMBITHBIM MyTEM Ia3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJIOPOI; PACKPHIBATH CMBICI 3aKOHA
ABoOrajipo; pacKpblBaTh CMBICI MOHITHI «TEIJIOBON 3(PhEKT peakiuny, «MOJSPHBINM 00beM»; XapaKTepu3oBaTh (GU3NYECKUE U
XUMUYECKUE CBOMCTBA BOJIbI; PACKPBIBATH CMBICH MOHATHS «PACTBOP»; BBIUUCIISTH MACCOBYIO J0JII0 PACTBOPEHHOIO BEIIECTBA B
pacTBOpE; MPUTOTOBJISITH PACTBOPHI C OMNPEACICHHONW MacCOBOM J0JIEM PacTBOPEHHOI'O BEIIECTBA; HA3bIBaTh COCAWHEHUS
M3YUYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;



XapaKTepu30BaTh GU3MUECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB: OKCHJOB, KUCIIOT,
OCHOBaHHM, COJIeH; OMpenensaTh MPUHAJJISKHOCTh BEIIECTB K OINPEACICHHOMY KJIAcCy COEAMHEHUH; COCTaBISATH (HOPMYJIbI
HEOPraHNMYECKUX COCIMHEHUN N3YYEHHBIX KIJIACCOB; MPOBOJUTH OMBITHI, MOATBEPKIAIOIIME XUMUYECKHE CBOWCTBA U3YYEHHBIX
KJIACCOB HEOPTaHMYECKHUX BEIIECTB; PACIIO3HABATH OMNBITHBIM ITYTEM PACTBOPBI KHUCIOT M WHIEIOYEH MO M3MEHEHHIO OKPacKH
WHIMKATOPA; XapaKTEPU30BATh B3AMMOCBS3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHI;

packpsiBaTh cMbICH [leproandeckoro 3akona /.M. Menneneena; 0ObsICHATh (PU3NIECKUAN CMBICT aTOMHOTO (TIOPSAKOBOTO)
HOMEpa XMMHAYECKOT0 JIEMEHTA, HOMEPOB TPYIIIHI U Ilepuoaa B nepuoandeckon cucreme .M. Menneneesa;

OOBSACHATH 3aKOHOMEPHOCTH MU3MEHEHHUS CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B MPEAEIAX MaJbIX [IEPUOJIOB U IJIaBHBIX
MIOATPYIIT; COCTABIIATh CXEMBI CTPOEHHUsI aTOMOB JJIEMEHTOB mepuoandeckon cucremel [[.M. Menaeneesa; pacKpblBaTh CMBICT
MOHATUH: «XUMUYECKAS CBA3bY, «3JIEKTPOOTPULATENBHOCTDY; XapaKTEPU30BaTh 3aBUCUMOCTh (DPU3NYECKUX CBOMCTB BELIECTB OT
TUIA KPUCTAJUIMYECKOW PEIIETKH; ONPEAENATh BHJI XMMUYECKON CBSI3M B HEOPTraHUYECKUX COEIUHEHUSIX; M300pakaTh CXEMBbI
CTPOEHHUS MOJIEKYJ] BEUIECTB, OOpPa30BAHHBIX Pa3HbIMU BHUJIAMU XMMHUYECKHX CBSI3€W; PAaCKPBIBATH CMBICI MOHATHA «HUOHY,
«KAaTHOH», «AHHUOH», (OIECKTPOIUTBI», «HEIJICKTPOJIMUTHD), «DIJIEKTPOIUTUYECKAST IUCCOLMALNSA», «OKHUCIUTEIb)», «CTEIECHb
OKHCIICHUS» «BOCCTAHOBUTEIbY», «OKHUCICHUE», «BOCCTAHOBICHUE»; OIPEHEIATh CTEIEHb OKHUCICHHWS aroMa »JJIEMEHTa B
COCIMHEHNH,

PACKpBIBATh CMBICII TEOPUH IIEKTPOIMTUYECKON TUCCOLUALIMU; COCTABIIATh YPABHEHUS JIIEKTPOJIMTUYECKON TUCCOLUALIUN
KHCJIOT, IEJI0UeH, CoJiei; 00BICHIThH CYITHOCTH MPOIECCa IEKTPOIUTHUESCKOM TUCCOIMAIIMN U PEeaKIMil HOHHOTO 0OMEHa;

COCTaBJISITh IOJIHBIE M COKpAIllEHHbIE HOHHBIE YpaBHEHUS pEaklUU OOMEHa; OMNpEeAeNiATb BO3MOXKHOCTb MPOTEKaHUS
peakuii HIOHHOro OOMEHA; MPOBOJAUTH PEAKLMH, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB PAa3JIMYHbBIX BEILIECTB; OMpPEAEIATh
OKHUCJIUTENIb W BOCCTAHOBHTEIb, COCTABJISATh YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUMN; Ha3bIBaTh (DAKTOPHI,
BIIMSIOIIME Ha CKOPOCTh XMMHMYECKOW pEaklUuH; KIACCUHPUIUPOBATH XMMUYECKHE PEAKIMH [0 pPa3jIu4yHbIM IPU3HAKaM;
XapaKTeprU30BaTh B3aMMOCBSA3b MEXKAY COCTABOM, CTPOCHHUEM M CBOMCTBAMU HEMETAJIOB; ITPOBOAMTH OIBITHI MO IOIYYEHHIO,
COOMpaHUIO U M3YUYECHHUIO XMMHYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIEKHUCIOrO ra3a, aMMHaKa; pacro3HaBaTh ONBITHBIM
MyTeM ra3000pa3Hble BEIIEeCTBA: YIVIEKUCIBbIA ra3 U aMMHAK; XapaKTepu30BaTh B3aMMOCBSI3b MEXKIY COCTABOM, CTPOECHUEM U
CBOMCTBaMM METAJUIOB; Ha3bIBaTh OPraHUYECKHE BEIEeCTBa MO UX (OpMyJie: METaH, 3TaH, STUIEH, METAHOJI, ITAHOJ, TIIUIEPHH,
YKCyCHasi KHUCJIOTa, aMHUHOYKCYCHasi KHCJIOTA, CTEAPUHOBAs KHCJIOTA, OJIEMHOBAs KHUCJIOTA, TJIIOKO3a; OLICHWBATh BIIUSHUE
XUMHUYECKOTO 3arpsi3HEHUS] OKPYKAIOIIe cpeibl Ha OpraHu3M YelloBeKa; IPaMOTHO 00palaThCs C BEIIECTBAMU B ITOBCEIH EBHOU
KU3HHU ONPENENIATh BO3MOKHOCTb IPOTEKAHUS PEAKIMN HEKOTOPBIX INPEACTABUTEIEH OPraHWYECKUX BELIECTB C KUCIOPOIOM,
BOJIOPOJIOM, METAIIJIAMU, OCHOBAaHUSIMU, TAJIOTEHAMU.



Memanpeomemmnbwle pe3ynomamal:

1) ymMeHHE CaMOCTOSITENIBHO ONPEAEIIATh L€ CBOEr0 OOy4eHHUs, CTaBUTh U (HOPMYJIHpOBaTh AJis ce0sl HOBBIE 3aJaudl B
yué0e U M03HaBaTENbHOM AEATEIbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECHI CBOEH NIO3HABATENIBHOM 1€ TEIbHOCTH;

2) yMEHHUE CaMOCTOSATENbHO INIAHUPOBATh IyTH JOCTUKEHUSI LIEJIEH, B TOM YHCIIE€ aJIbTEPHATUBHBIE, OCO3HAHHO BHIOUPAThH
Haubosee 3 pekTUBHBIE CIOCOOBI  pelIeHUs Y4eOHbIX U TTO3HABATENbHBIX 3a7a4;

3) yMeHHE COOTHOCUTBH CBOM JIEMCTBHUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOEH JIEATEIbHOCTH B
MpoLIecCEe JIOCTMKEHUS PE3yNbTaTa, ONPEAENATh CHOCOOBbl NEWCTBHM B paMKax MPEIJIOKEHHBIX YCIOBUM U TpeOOBaHMIA,
KOPPEKTUPOBATh CBOU JAECHUCTBUSA B COOTBETCTBUM C U3MEHSIIOLICHCS CUTyallue;

4) yMeHue OlIeHUBaTh IPaBUILHOCTD BBIIOJIHEHUS Y4€OHOM 3ajauk, COOCTBEHHBIE BO3MOKHOCTH €€ pEIECHUS;

5) BIajeHUWE OCHOBAaMHU CaMOKOHTPOJS, CAMOOLEHKH, MPUHATUS PEIICHUA W OCYILECTBIIEHHWS OCO3HAHHOTO BbIOOpa B
y4eOHOHM U O3HABATEIbHOM €SI TEIbHOCTH;

6) yMeHHuE ONpeaeNsITh NOHATHSA, CO3/1aBaTh 00O00IICHNS, YCTaHABIUBATh aHAJIOTHH, KJIACCU(PHUIIMPOBATH, CAMOCTOSITEIHHO
BbIOMpATh OCHOBAHUS U KPUTEPUHU Ul KiIacCU(PUKAIMK, YCTAHABIUBATH PUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE
paccyXxaeHue, yMO3akitoueHue (MHAYKTUBHOE, IeTyKTUBHOE U 110 aHAJIOTMH) U JIeJaTh BHIBObI;

7) yMeHue co3/iaBath, IPUMEHATh U NMPEOOPA30BbIBATh 3HAKM M CHUMBOJIBI, MOJEIU U CXEMbI JUUISl pElICHUs y4eOHBIX U
ITI03HABATEJIbHBIX 33/1a4;

8) CMBICTIOBOE YTEHUE;

9) yMeHue OpraHu3oBbIBaTh y4eOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTENBHOCTh C YUHUTEIEM U CBEPCTHUKAMU;
paboTaTh UHAWBHUIYAIbHO U B TPYIINE: HAXOAUTH OOIIEe pEelIEHUE U pa3peliaTb KOHPIUKTH HA OCHOBE COTJIaCOBaHUS MO3ULIUN U
y4€Ta UHTEPECOB; (POPMYIUPOBATh, APTYMEHTHPOBATH U OTCTAUBATh CBOE MHEHHUE;

10) ymeHue OCO3HaHHO MCIOJB30BATh PEUYEBBIE CPEICTBA B COOTBETCTBUU C 3aJauyeii KOMMYHMKAIMU ISl BBIPAKEHUS
CBOMX YYBCTB, MbICIIEH U MOTPEOHOCTEN; IJIAHUPOBAHUS U PETYJSILUUA CBOCH AESITENbHOCTH, BJIAJICHUS YCTHON M MHUCHbMEHHOU
PEUYbI0, MOHOJIOTMYECKON KOHTEKCTHON PEYBIO;

11) ¢opMupoBanue M pa3BUTHE KOMIETEHTHOCTH B 00JIACTM HCIOIb30BaHUA HH(DOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
texHonorui (nanee UKT-komnereniun).

12) pasBuTHE TPYIOJIIO0US M OTBETCTBEHHOCTH 3a KAU€CTBO CBOEH JAESITEILHOCTH; OBJIA/ICHUE YCTAHOBKAMHU, HOPMaMU U
npaBUJIaMy HAyYHOW OpraHU3aIl[Mi YMCTBEHHOTO U (PU3HUYECKOTO TPYa;

13) cranoBieHne MPoPecCHOHATEHOTO CaMOOTIPECIICHHs B BRIOpAaHHOM cdepe MpodecCuOHAIBHON IS TENbHOCTH;



14) ciocoOHOCTh CO3HATENLHO OPraHU30BBIBATH U PETYIUPOBATH CBOIO JIEATEILHOCTh — yUeOHYI0, OOIIECTBEHHYIO U Jp.;

15) Bnagenue yMeHHs MU paboOTaTh ¢ y4eOHON M BHEIIKOJbHOW WHQOpMarued (aHaIu3upoBaTh M 0000IIaTh (haKThI,
COCTABJISITh MIPOCTOM U pa3BEPHYTHIN IJIaH, TE3UCHI, KOHCIIEKT, (hOPMYIUPOBATh U OOOCHOBBIBATH BHIBOJIBI U T.1I.), UCIIOJIb30BAThH
COBPEMEHHbIE HCTOYHUKHU UH(OPMAIIH, B TOM YUCIIE MaTepralbl Ha 3JI€KTPOHHBIX HOCUTENISX;

16) crocoOHOCTH pemiaTh TBOPUECKHUE 3a/lauu, MPEACTABISATH PE3YNbTAaThl CBOEW NESITENIBHOCTU B PAa3IMUYHBIX (hopmax
(coobmienue, mpe3eHTanus, pedepar, UCCIeA0BaATEIIbCKUE TTPOSKTHI U JP.);

17) TOTOBHOCTh K COTPYAHHYECTBY C COYYCHHKAMH, KOJJICKTUBHON paboTe, OCBOEHHE OCHOB MEXKYIbTYPHOTO
B3aMMOJICHCTBHS B IIKOJIE U COLIMATILHOM OKPYXCHHUH U Jp.;

18) n30uparebHO OTHOCUTHCA K XUMHUYECKOW HH(OpMALIK, COJIepKaILEeCa B CPEICTBAX MAaCCOBOM MH(OpMaLIUH.

Ha koney kas o020 200a ooyuenus:
8 kiace

IlepBoHaYajbHbIE XUMUYECKHE IOHATHS

[Tpenmer xumun. Tena u BeuiectBa. OCHOBHBIE METO/BI NTO3HAHUS: HAOIIOJCHUE, U3MEPEHUE, IKCTIEpUMEHT. PU3nYecKue
U XUMHUYecKue siBieHus. Yucteie BemecTBa u cMecu. CiocoObl pasaeneHus: cMeceir. Atom. Morekysna. XUMUYECKUNA 3JIE€MEHT.
3HaKM XMUMHUYECKHX 3JIEeMEHTOB. IIpocThie W ClOXHBIE BelIeCTBa. BalleHTHOCTh. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA.
Xumnueckue Ghopmysbl. UHnekcsl. OTHOCUTENbHAS aTOMHAsI U MOJICKYJISIpHAst Macchl. MaccoBast 107151 XUMHUYECKOTO AJIEMEHTA B
COCIMHEHUU. 3aKOH COXPaHEHMSI MAcChl BEIIEeCTB. XuMuueckue ypaBHenus. KoaddummeHTsl. YcnoBust u nmpu3Haku MPOTEKaHUS
XUMHUYECKUX peakiuii. Mob — eIMHUIIA KOJIMYECTBA BellecTBa. MosisipHas macca.

TennoBoi 3 dext xumuyeckux peakuuid. [Tonstue 00 3K30- U IHAOTEPMUUECKUX pEAKIUAX. 3aKOH ABOrajapo. MonsipHbIi
o0beM ra3oB. KauecTBeHHbIE peaklMyd Ha ra3oo0pa3Hble BeulecTBa (KUCI0pOoA, BOAOpoAa). OOBbEMHBIE OTHOIIECHHS Ta3oB MPHU
XUMHUYECKUX PEAKIUSX.

Boaa. PactBopsbIl

Bona B npupone. KpyroBopot Bozbl B npupoje. Pu3ndeckue U XuMUYeCcKue cBorcTBa Boabl. PacTBopel. PacTBopuMoOCTh
BelllecTB B BoJie. KoHLeHTpanus pacTBOpoB. MaccoBasi 10511 paCTBOPEHHOI'O BELIECTBA B paCTBOPE.

OcCHOBHBIE KJIACChl HEOPIrAHMYECKUX COEAUHEHUI

Oxcunpl. Knaccuduxarus. Homenknarypa. @usndeckrue cBOMCTBa OKCUIOB. XMMHUUYECKHE CBOMCTBA OKCHIOB. [lomydenue
u npumeHeHue okcuaoB. OcHoBanusa. Knaccudukamumsa. Homenknatypa. ®dusnmyeckue cBoiicTBa ocHoBaHuil. [lomyuenue
OCHOBaHHMM. XWMHUYECKHE CBOWCTBa oOcHoBaHui. Peaknusa uedTpanmzamuu. Kucnorel. Krnaccudukanusa. Homenkmatypa.



dusnveckrue CBOMCTBa KUCIOT. [lonydeHne u npuMeHeHrue KUCI0T. XUMUYECKUE CBOMCTBA KUCIOT. MHAMKaTophl. M3mMeneHne
OKpacKy UHJIMKATOPOB B paznnyHbix cpefax. Conu. Knaccudukanusa. Homenknarypa. @usnyeckue coiicta coseid. [lonyuenue
U MPUMEHEHUE COJIe. XMMHYECKHE CBOMCTBA cojiel. ['eHeTnueckas CBS3b MEXIY KJIaCCaMH HEOPraHMYECKHUX COCIUHEHUM.
[IpobGnema 6e30MacHOrO MCMOJIB30BAHMS BEIIECTB M XUMHUUYECKHX PEaKUUi B MOBCEIHEBHOM KM3HU. TOKCHYHBIC, TOPIOYUE U
B3pPBIBOOIIACHBIE BEMIECTBA. bhITOBAas XMMUYECKasi TPAMOTHOCTb.

Crtpoenne atoma. [lepuoguueckunii 3aK0H U MepPUOAUYECKAA CHCTeMa XUMUYecKuX djieMmeHTOB /I.U. MeHnaeseeBa

Crpoenue atoMa: siApO, SHEPreTUIeCKnil ypoBeHb. COCTaB s/pa aroma: MpOTOHBI, HEUTPOHBI. M30Tomnsl. [leproandeckuit
3akoH /.. Menneneesa. [lepuoanueckas cucrema xumuueckux 3neMeHToB J[.M. Menneneera. @U3N4YECKU CMBICT aTOMHOTO
(TOpsSIAKOBOTO) HOMEpa XHWMHMUYECKOTO »JJIEMEHTa, HOMEpa TpyHnbl M TEepuoja MNeproauydeckoil cucrembl. CTpoeHHe
DHEPreTUYECKUX YPOBHEW AaroMOB NepBbIX 20 XMMHMUYECKHMX OJJIEMEHTOB mnepuoandeckor cucremsl J[.M. Menneneesa.
3aKOHOMEPHOCTH W3MEHEHHUSI CBOWMCTB AaTOMOB XWUMHMYECKHX JJIEMEHTOB M WX COEJUHEHUM HA OCHOBE IIOJOXEHUS B
nepuoandeckon cucreme .M. Menneneesa u ctpoenus aroma. 3Hadenue [lepuonanueckoro 3akona J[.1. Menneneesa.

Crtpoenue BemecTtB. XUMH4YECKasi CBA3b

DIEeKTPOOTPULATETBHOCTh ATOMOB XUMHUYECKHUX 3JIEMEHTOB. KOBaJleHTHAsI XMMHYECKas CBSI3b: HEMOJISIpPHAS W IMOJISIPHAS.
[TonsiTue O BOJOPOAHONM CBS3M W €€ BIMSHUM Ha (U3NYECKHE CBOWCTBAa BEIIECTB Ha mpumMepe Bojabl. MoHHas CBs3b.
Merammueckasi CBA3b. THIBI KPUCTALIUYECKUX PEIICTOK (aTOMHAs, MOJICKYJIIpHAsi, MOHHAs, METajuIndecKas). 3aBUCUMOCTb
(M3UYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAJUIMUECKON PEIICTKH.

XuMu4ecKkue peakiuu

Knaccuduxanuys XuMU4eCKuX peakiuii o pa3InuyHbIM IIPU3HAKAM: YUCIY U COCTaBY MCXOJIHBIX U TMOJYYEHHBIX BEIIECTB;
W3MEHEHUIO CTENEHEW OKHUCJICHHS aTOMOB XHMHUYECKHMX JJIEMEHTOB; TIOIJIOIIECHUIO WM  BBIJCICHUIO SHEPTUM.
DNEeKTPOIUTHYECKAsT AUCCOLMAIUS. DIEKTPOIUTHI U HEANeKTpoiuThl. Monbl. KaTnonsl u aHnoHbl. Peakiiuu mMoHHOTO OOMeEHa.
VYcnoBusi mpoTekaHusl peakiuii MOHHOTO OOMEHAa. DJEKTPOJMTHYECKasl AUCCOIMAIUS KUCIOT, Iienoueid u coisiel. CreneHb
okucyieHus. OnpeneneHrue CTENeHN OKUCICHUSI aTOMOB XUMHYECKUX 3JIEMEHTOB B coeMHEeHUsIX. OkucauTenb. BoccraHoBUTEND.
CyIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

Tunsl pacyeTHbIX 3a1a4:

1. Brruucnenne MaccoBoi JOJIM XUMHUYECKOTO 3JIEMEHTA 10 ()OpMyJie COSTUHEHUS.
Ycemanosnenue npocmetiwieni oopmynsl eeujecmea no Macco8viM O0IAM XUMUUECKUX DTIeMEHMO8.
2. Brruucnenus mo XuMHUYECKUM yYPaBHEHHSIM KOJIMYECTBA, 00bEMa, MacChl BEIIECTBA MO KOJIUYECTBY, 00bEMY, Macce

pe€arcHTOB UJIK IPOAYKTOB PCAKIINH.



3. Pacuet maccoBou A0JIX paCTBOPCHHOTI'O BCIIICCTBA B paCTBOPC.

9 kJacc

Crpoenue atoma. Ilepuoanyeckuii 3aK0OH 1 epruoAUYECKasi CHCTeMa XUMUYeCKuX 3j1eMeHToB .. MeHnaeneeBa

CrpoeHue atoma: sIpo, SJHEPreTUYECKnil ypoBeHb. CocTaB sijpa aToMa: MPOTOHBI, HEUTPOHBI. M30TONbI. [lepnoanyeckuii
3akoH .. Menneneesa. Ilepuoanueckas cucrema xumuueckux 3neMeHToB J[.J. MenaeneeBa. @U3NYECKUN CMBICT aTOMHOTO
(mOpsSIIKOBOTO) HOMEpa XUMHYECKOrO 3JEMEHTa, HOMEpa TPYyMNIbl M MEepUoja MEPUOJIUUYECKON CHUCTEMBbI. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB AaTOMOB XMMHYECKUX 3JIEMEHTOB U UX COCIUHECHHUI HAa OCHOBE IOJIOXKEHUS B nepuoandeckou cucreme J[.1.
MenpeneeBa u ctpoeHus aroma. 3Hauenue [lepuoanueckoro 3akona JI.1. Menneneena.

XuMuYecKue peakiumn

[loHATHE O CKOPOCTH XUMHYECKOW peakunu. DakTopel, BIAMSAIOIIME HA CKOPOCTh XHMHYECKOM peakuuu. [loHsaTtue o
KaTajanu3aTope. DNEKTPOIUTHYECKAS TUCCOLMALMSA. DIEKTPOIUTHI U HEEKTpoauThl. Monbl. Katnonsl m anmoHsl. Peakuuun
MOHHOTO OOMEHa. YCJIOBHS MPOTEKaHUs PEaKIMii MOHHOTO OOMEHa. DJIEKTPOJUTUYECKAs AUCCOLMAIMS KHUCIIOT, IIeNoYe u
coneil. Crenenb okuciaeHus. OnpeaeieHnue CTENEHN OKUCIEHUS aTOMOB XUMHYECKUX AJIEMEHTOB B COCIUHEHUSAX. OKUCIUTED.
BoccranoBurenb. CylHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI.

Hemeranast 1V — VI rpynn u ux coenmHeHust

[TonoxxeHre HEMETAUIOB B TEPHOAMYECKON cucreme xuMmuueckux anemeHToB .M. MenaeneeBa. OOmue cBoiicTBa
HeMeTa/uioB. [asorensl: (usmyeckue W xumuueckue cBoicTBa. CoeqMHEHUs TalIOT€HOB: XJOPOBOJOPOJ, XJIOPOBOJOPOIHAS
kucioTa u ee conu. Cepa: ¢puznueckrue U XumMuueckue cBorctBa. COeIMHEHUS Cepbl: CEPOBOJOPOA, CYIb(UIbI, OKCUABI CEPHI.
CepHasi, cepHHUCTasi U CEPOBOJIOPOJIHASI KUCIOThI U UX COJU. A30T: Pusnueckue u xumudeckue cBorcTBa. AmMmuak. Comnu
ammoHusi. Okcuibl a3oTa. A30oTHas kuciora u ee conu. Gocdop: pusnueckue n xumuueckue corictBa. Coeaunenust pocdopa:
okcun ¢ocdopa (V), oprodochopHas kuciora u ee Coau. YIIepoa: (PU3MUECKUEe M XUMHUUYECKHE CBOMCTBA. AJLTOTPOIHUS
yriepoza: anMmas, rpadurt, kapouH, dymiepensl. CoeauHenus yriepojaa: okcuabl yriepoaa (1) u (IV), yronpHas kuciaoTa u ee
conu. KpemHuii 1 ero coeIMHEHMUS.

MeTajuibl 4 UX COCAMHEHUS

[TonmoxkeHne METauIOB B MEPUOAMYECKON cucTemMe XMMHudeckux aneMeHToB .M. MenneneeBa. Meramibsl B IpUpOJIE U
obmue cmocoOs! ux nmonydenus. O0mme Gusznyeckue cBoicTBa MeTauioB. OOIMe XUMUYECKHE CBOWCTBA METAJUIOB: PEAKIIUU C
HEMETaJlIaMH, KUCIIOTaMH, COJISIMU. DJIEKTPOXUMUUYECKUIN Psii HANpsKEHU MeTaiioB. ll{enouHble MeTaibl U X COEIUHEHMUS.



[IlenoyHo3eMeNbHBIE METALIBI M MX COSAUHEHMS. AOMUHHN. AMMOTEPHOCTh OKCHJIa W THApPOKCcHAa amoMuHus. XKeneso.
CoenuHeHMs Keje3a U UX CBOMCTBA: OKCHUJIBI, THAPOKCHABI U comu xkene3a (II u III).

IlepBoHavajibHbIE CBeACHUS 00 OPraHUYeCKHUX BeleCTBAX

IlepBoHayanbHBIE CBEACHUS O CTPOCHUM OPTaHMYECKHUX BEHIECTB. YTJEBOAOPOJbI: METaH, 3TaH, STWIEH. MCTOUYHMKH
YTJIEBOJIOPOJIOB: MPUPOIHBIN Ta3, HedTh, yrojb. Kuciaopojconepikaiiyue COeUHEHHS: CIUPTHI (METaHOJ, ATAHOJ, TJIUIEPUH),
KapOOHOBBIE KHUCJIOTHI (YKCYCHasi KHUCJIOTa, aMUHOYKCYCHAasi KHCJIOTa, CT€apUHOBAs W OJIEMHOBAas KUCIOTHI). buojoruuecku
BA)KHBIC BEIIECTBA: JKUPHI, TIIIOK03a, OeTKH. XUMUYECKOE 3arpsI3HECHUE OKPY>KAIOIIEH Cpebl U €Tr0 TIOCJICICTBUS.

Tunbsl pacyeTHbIX 321a4:

Briuncnenne MaccoBOM J0JIM XUMHUUECKOTO 3JIEMEHTA 10 (hOpMYyJie COCTUHEHUS.

YcranoBieHue npocteiiieit Gopmysibl BelecTBa 0 MaCCOBBIM JIOJISIM XUMUYECKUX 3JIEMEHTOB.

BrluncneHuss 1Mo XMMHYECKMM YpaBHEHUSIM KOJIMUECTBA, 00BbEMa, MacChl BEIIECTBA MO KOJIMYECTBY, O00OBEMY, Macce
PEareHTOB WJIK NMPOAYKTOB PEAKIUH.

Pacuer maccoBoii 10JIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

IIpumepHbIe TeMbI NPAKTHYECKHUX padoT:

1. JlabopaTopHoe oOopyaoBaHue W mpueMbl oOpamieHuss ¢ HuM. [IpaBunma Oe3omacHod pabOThI B XUMUYECKOUH
nabopaTopuHu.

2 Ouuctka 3arpsi3HEHHON TOBAPEHHOM COJIH.

3 [Ipr3Haku NpOTEKaHUs XUMHUYECKUX PEAKIIUM.

4 [TomyyeHnue kucnopoaa U U3y4eHUe €ro CBOMCTB.

S. [TonydeHnne BonOpoaa U U3y4EHUE €r0 CBOMCTB.

6 [IpuroToBneHne pacCTBOPOB C ONPENEICHHON MACCOBOU I0JIEH PACTBOPEHHOTO BEIIECTBA.

7 Pemenne sxcniepuMeHTanbHbIX 3a7a4 0 TeMe « OCHOBHBIE KIJIACCHl HEOPTAHUYECKUX COEAUHEHUID.

8 Peakiimu noHHOro ooMeHa.

9 KadecTBeHHbI€ peakliii Ha HOHBI B paCTBOPE.

10. TlomydyeHue aMMuaka U U3y4€HHE €TI0 CBOMCTB.

11. Ilosy4yeHHEe YIJIEKUCIIOro ra3a U U3y4eHUe €ro CBOMCTB.

12.  Pemenue skcriepuMeHTaIbHBIX 3371a4 o Teme «Hemetamnsr [V — VII rpynm u ux coenmuuenuiny.

13.  PemieHue skcrieprMEHTAIbHBIX 33]a4 110 TeMe «MeTaJulbl U UX COSAUHEHUSY.



IIpeameTHbIe pe3yJbTATHI U3YUCHUS XUMHUH YJalIuMHUCS 8- 9 KIIaCCOB BKIIFOYAOT:

1)  cnocoOHOCTB OMPEEIIATh MOHATHS: «BEIIECTBOY», KXXUMHUYECKAsl PEAKIIND», KIPUMCHEHUE BEIIECTBY, «SI3bIK XUMUKY;

dbopMHpOBaHKE XMMUYECKON KapTHUHBI MUPa KaK OPraHMYECKOM YacTH €ro 1eJIOCTHON eCTeCTBEHHOHAYYHON KapTHHBL;

2)  yMCHHS U3ydaTh M CUCTEMATH3UPOBaTh MH(GOPMAIIMIO U3 PA3IMYHBIX UCTOYHHUKOB, PACKPBIBAs €€ MO3HABATEIBHYIO
LIEHHOCT;

3)  pa3BuUTHE MO3HABATEIBHBIX HWHTEPECOB YYAIIUXCS B TPOIECCE W3YYCHUS XUMHUYECKOM HAyKHM W €€ BKIaja B
COBPEMEHHBI HAYYHO-TEXHUYECKHUM IPOrPeCC;

4)  TOTOBHOCTH NMPHMEHCHHUS IOJYYCHHBIX 3HAHMA W YMCHHI [0 XMMHHU IIPH pabOTe C BEIIECTBAMU W MaTepHajaMH B
OBITY U Ha NMPOU3BOJICTBE, KaK 0ObEKTUBHYIO HEOOXOIUMOCTb;

5) (GbopMHpPOBaHHUE TPEACTABICHUA O XUMHUHU, €€ POJIM B KM3HU M MNPOPECCUOHAIBHON JESITEIIBHOCTU YEIOBEKA,
HEOO0XOJIMMOCTh IPUMEHEHUS 3HAHUM JJISl PEIICHUSI COBPEMEHHBIX MPAKTUYECKUX 3a7]a4 POJHOIO Kpasi, B TOM YHUCIIE C YUYETOM
priHKa Tpyaa Kamykckoii obnactu;

6) BiaJeHHWE OCHOBHBIMHM HAaBBIKAMHU IIOJIyUYCHHUS, NPUMEHEHHS, WHTEPIpPETAIMA M MPE3CHTAIMK HHGOpMAIK
MPEAMETHOTO COJICPKAHUS, UCIIOJIb30BAaHUSI 3HAHUN B TOBCEAHEBHOM KU3HU M M3YYEHUS APYTHX NPEIMETOB, (OpPMHpPOBAHUE
MIPEICTABJICHUM O PEaTbHOM CEKTOPE SKOHOMUKH U phIHKE Tpyaa Kamyxkckoit obnactu;

7) dopmupoBaHUE TPEACTABICHUNA 00 OCOOCHHOCTSX NCATEIBLHOCTH JIIOJCH, BEIylIeH K Pa3BUTHIO MPOMBINIICHHOCTH
POJIHOTO Kpasi, OCBOCHHE CHCTEMbI MPEAMETHBIX 3HAHWM IS TOCIEAYIONIEr0 W3Y4YeHUs UCIHIUIMH HEOOXOIUMBIX s
MOJYYCHUS] WHXXCHEPHBIX, TEXHUYECKMX U MHBIX CHEHHAIBHOCTEH B YUYPEXKACHUSX CHUCTEMBl CPEIHETO U BBICIIETO
po¢heCCUOHAIBHOTO 00pa30BaHUs.

8 kinacc

BbInyCKHUK HAy4YHTCH:

- OIIPEHEIATH IOHATHUS: «aTOM», «MOJIEKYJIa», «XUMUYECKUN DJIEMEHT», «XUMUUYECKUN CUMBOJI», «BEIIECTBO), «SIBICHUNY,
«OTHOCHTEJIbHAs aTOMHAas M MOJIEKYJIIDHAs MaccChl», «MaccoBas JO0JISI DJJIEMEHTA», «IPOTOH», «HEUTPOH, «IJIEKTPOH,
«OQHEPreTUYECKUN YPOBEHbY», «XHMHYECKAs CBs3b», «AUIOTPOIHUS», «OKCHUABDY, «OCHOBAHMS», «KHUCIOTBD), «COJIN»,
«Ka4yeCTBEHHAs PEaKLusI»;

- KJIaccu(UIIMPOBATh BELIECTBA 110 COCTaBY;



- OOBSICHATDH CYIIIHOCTh XUMUYECKUX U PU3NYECKUX SIBJICHUN;

- BBIYUCJISTh OTHOCUTENIbHAS aTOMHAsI M MOJIEKYJISIPHASI MacChl;

- cOOJIOAaTh MpaBUia TEXHUKUA 0€30MaCHOCTH;

- COCTaBJIISATh CXEMBI paclpeiesIeHUs AJIEKTPOHOB IO SJIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JI0YKE aToMa;

- OMPENIEIATh TUIl XUMUYECKOU CBSI3H;

- COCTaBJIATH (DOPMYJIBI BEIIECTB MO BAJIEGHTHOCTH;

- KJIacCCU(UUMPOBATh CJIOKHbIE HEOPraHUYECKUE BEILIECTBA;

- HCCIIEI0BATh CPEly pacTBOpa C MOMOIIbIO HHIUKATOPOB;

- OKCTIEPUMEHTAIFHO Pa3INyaTh KUCIOTHI U MIEIOUH, TOIb3YsICh HHINKATOPAMU;

- TMPOBOJUTH pPACUeThl C HCIIOJB30BAHUEM TMOHSATHI «MaccoBas JOJS DJIEMEHTAa B BEIIECTBEY», «MaccoBasi OIS
PAcCTBOPEHHOIO BEIIECTBA», «00OBEMHAs J10JI1 ra3000pa3HOrO BEILIECTBAY.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

- COCTaBJIATh HA OCHOBE TEKCTa CXEMbI, B TOM uuciie ¢ npumeHenneM cpencts UKT;

- IOJIy4aTh XUMHUYECKYIO0 HH(OPMALIMIO U3 PA3IMYHbIX HCTOYHUKOB;

- COCTaBJISITh IJIaH BBIMOJIHEHUS y4eOHOU 3a/1auu, peleHus IpoodeM TBOPUYECKOTO U MOMCKOBOTO XapaKTepa, BbIMOIHEHUS
COBMECTHO C YUUTEJIEM;

- UCIOJIb30BaTh TAaKOW BHUJ MBICIEHHOrO (MI€albHOI0) MOJIEIMPOBAHUSA, KaK 3HAKOBOE MOJEIUpPOBaHUE (HA NpUMEpE
3HAKOB XHWMHYECKHX OJJIEMEHTOB, XHMHUYECKHX (OpMyJ); HCIOJIb30BaTh TaKOW BHUJ MaTepUaIbHOTO (MIPEAMETHOTO)
MOJEJIMPOBaHUS, KaK (PU3HMUECKOE MOACIUPOBAHUE (Ha MPUMEPE MOJIECITUPOBAHUS ATOMOB U MOJIEKYJI);

- 00paIarses ¢ 1a00paTOPHBIM 00OPYIOBAHUEM M HArpeBaTEIbHBIMU MPUOOPaMU B COOTBETCTBUHU C MPABUIAMU TEXHUKU
0e30I1aCHOCTH;

- BBIMIOJIHATH MPOCTENIINE TPUEMBbI PaOOTHI ¢ Ja00PATOPHBIM 000PYAOBaHUEM: JTA0OPATOPHBIM IITATUBOM, CHUPTOBKOW;

- HaOJIFO/1aTh 3a CBOMCTBaMHU BEIIECTB U SIBICHUSIMH, TPOUCXOISIINMU C BEIIECTBAMU;

- ONMCHIBATh XUMHUYECKUN IKCTIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO SI3bIKA U S3bIKA XUMHH.

9 kiacce
BbhInyCKHMK HAYYHUTCH:



- ONIPENCIIATH MOHATHS: «aTOM», «MOJIEKYJIa», «XUMUYECKHUI 3JIEMEHT), «XUMUUYECKUN CUMBOJD, «BELIECTBOY, «SIBIICHUSY,
«OTHOCHUTEIIbHAs aTOMHasi M MOJIEKYJIIpHAs MaccChl», «MaccoBas JOJISI DBJIEMEHTa», «IPOTOH», «HEUTPOH, «IJIEKTPOH,
«QHEPIreTUYECKUN YPOBEHB», «XHUMHUYECKASI CBSA3b», «ALIOT-POIHS», «OKCHABD», «OCHOBAHUSN», «KHUCIOTBD), «COJIN»,
«Ka4yeCTBEHHAsl PEAKIIUs»;

- cO0JIOaTh MpaBUJia TEXHUKU O€30MaCHOCTH;

- COCTaBIISATh CXEMBI PaCIPeIeIICHHUS AIEKTPOHOB IO SJIEKTPOHHBIM CIIOSIM B JICKTPOHHON 000JI0YKE aToMa;

- ONPEAEHATh TUIl XUMHUYECKOU CBS3U;

- KJ1accu(UIpoBaTh CI0KHBIE HEOPraHUYECKHUE BEILIECTRA,;

- UCCIIEZIOBATh CPEly PACTBOPA C MOMOIIBIO UH/IUKATOPOB;

- SKCIEPUMEHTAIBHO PA3INYaTh KUCIOTHI U MIEJT0YH, OJIb3YACh NHINKATOPAMHU;

- MPOBOJHUTH PACUYETHl C UCIOJb30BAHUEM IMOHITUUA «MaccoBas MJOJIsI DJIEMEHTAa B BEHIECTBE», «MAaccOBas OIS
PaCTBOPEHHOIO BEIIECTBA», «00BEMHAs J0JII Ta3000pa3HOr0 BEIIECTBA» U «CKOPOCTh XUMUUYECKUX PEAKIIUI.

- ONPENEHATh NOHATHUS: «METAIUIbD), «PsJ AKTUBHOCTH METAJUIOBY», «IIECJIOYHBIE METAIUIBD», «IIEI0YHO3EMEIbHbIC
METaJUIbDY, UCIOJIB30BAaTh UX MPU XAPAKTEPUCTUKU METAILIOB;

- 1aBaTh XapaKTEPUCTUKY XUMHUUECKHUX JIEMEHTOB-METAILIOB;

- Ha3bIBaTh COCIMHEHUS METAJJIOB U COCTABJIATH MX (POPMYIIBI IO Ha3BAHUIO;

- XapaKkTepu30BaTh CTPOCHUE, 001IMe PU3NIECKHE U XUMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB — METAJIIOB;

- OOBSACHATH 3aBUCUMOCTH CBOHCTB M 0OOpa3yeMbIX HMHU COCAMHEHWN OT TmoyiokeHUst B I[lepmomuueckoi cucreme
xuMudeckux saemenToB J[.M.MeHeneena;

- ONKCBHIBATH XMMHUYECKHWE CBOMCTBA IIEJOYHBIX M HIEJIOYHO3EMEIBHBIX METAJUIOB, & TAKXKE AJTIOMUHHS M JKEJEe3a U UX
COEJIMHEHUN C TIOMOIIBI0 €CTECTBEHHOTO A3bIKa U A3bIKA XUMUU;

- BBITIOJIHATH, HAOJIIOAATh U ONMUCHIBATH XUMUYECKHUI IKCIIEPUMEHT MO PAClO3HABAHUIO BaXKHEUIIIMX KATMOHOB METAJIOB,
TUJIPOKCUIUOHOB;

- SKCIIEPUMEHTAIIBHO MCCJIE0BATh CBOMCTBA METAJUIOB M UX COCAMHEHMM, PEIIaTh YKCIEPUMEHTAIbHbBIC 3a/1a4ld 1O TEME
«MeTanab»;

- OMUCHIBATh XUMHYECKUM SKCIIEPUMEHT C ITOMOIIBI0 €CTECTBEHHOIO SI3bIKA U SI3bIKA XUMHUH;

- TIPOBOJIUTH PACUYETHI IO XUMUYECKUM (OpMysIaM U YPaBHEHHSM PEaKIIMil, MPOTEKAIONUX C YJaCTHEM METAIJIOB U UX
COEIMHECHUMU.

- ONPEAENATh MOHATHUS: «HEMETAJUIbD), «TaJOT€HBD, «aJTIOTPOIHBIE BUAOU3ZMEHECHUS, <GKECTKOCTD BOJIBDY;



- 1aBaTh XapaKTEPUCTUKY XUMHUUYECKHUX JIEMEHTOB-HEMETAJIOB,;

- Ha3bIBaTh COCIMHEHUSI HEMETAIJIOB U COCTABJIATh UX (POPMYJIbI IO HA3BaHUIO;

- XapaKTepHU30BaTh CTPOCHUE, 00ITHEe (PU3UIECKUE M XUMUICCKHE CBONCTBA MPOCTHIX BEIIECTB — HEMETAIIOB;

- OOBICHATH 3aBHCUMOCTh CBOMCTB M 00pa3yeMbIX HUMU COCJAMHEHUN OT TosiokeHus B Ilepuoguueckoil cucreme
xuMudeckux snemenToB J[.M.Menneneena;

- OIIMCHIBATh XUMHYECKHE CBOMCTBA HEMETAIUIOB C ITOMOIIBIO €CTSCTBEHHOTO SI3BIKA U SA3bIKa XMMUH;

- COCTaBJISATh MOJIEKYJISIPHBIE, HOHHBIE U OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKITUY;

- OMKUCBHIBAThH CIIOCOOBI YCTPAHEHUS )KECTKOCTH BOJIbI M BBITIOJIHSTH COOTBETCTBYIOIINI UM XUMUUYECKUN AKCIIEPUMEHT;

- BBITIOJIHATH, HAOJIOAATh W OMUCHIBATh XMMHUYECKUI SKCIEPUMEHT MO Paclo3HABAaHUIO MOHOB BOJOpPOJAa U aMMOHUS,
cynbdar-, kapOoHaT-, CUIMKaT-, Pocdart-, XJI0pua-, OpOMUI-, HOAUA-UOHOB,;

- SKCTIEPUMEHTAILHO HCCIIEIOBATh CBOMCTBA HEMETAJIJIOB U UX COCIMHEHUH, peliaTh SKCIIEPUMEHTAJIbHBIC 33]]a4H 110 TEME
«HemeTtannbiy;

- MMPOBOJUTH PACUYEThI M0 XUMUYECKUM (OPMYJIaM M YPaBHEHHUSIM PEaKIUi, MPOTEKAIOIIUX ¢ YIaCTHEM HEMETaNIOB U UX
COCNHCHUM.

- OTIPEEIATh MOHATHUS: «aTOM», «MOJIEKYJIa», «XUMUYECKUN IJIEMEHT», «XUMHUUYECKUM CUMBOJI», «BEIIECTBOY, «SIBICHUSY,
«OTHOCHUTEJIbHAs aTOMHas W MOJIEKYJISIpHAs MaccChl», «MaccoBas JOJISI DJIEMEHTa», «IIPOTOH», «HEUTPOH, «IJEKTPOHY,
«QHEPreTUYECKUN YPOBEHBbY», «XHMHYECKasi CBS3b», «AJUIOTPOINUS», «OKCHUIB», «OCHOBAHUS», «KHUCIOTBI», «COJMN,
«KAaueCTBEHHAs PEAKLMS»; «METAUIbD», «Psii AKTUBHOCTH METAJIJIOBY, «IIEJIOYHBIC METAJIIbIY, «IIETOYHO3EMEIbHBIC METAJIIIbIY;
CHEMETAJUIbDY, «TAJIOT€HBD, «aJUIOTPOIHBIC BUIOU3ZMEHEHUS, <OKECTKOCTh BOJIbIY;

- COCTaBJISITh CXEMBI PACIIPEICIICHUS HICKTPOHOB MO SJIEKTPOHHBIM CJIOSIM B JICKTPOHHOM 000JI0UKE aToMa;

- OTpEENSATh TUI XUMHUYECKOMN CBSI3H;

- KJ1accu(UIMpoBaTh CI0KHBIE HEOPraHUYECKHUE BEILIECTRA,;

- KCCJIEIOBATh CPEAY PacTBOpa ¢ MOMOIIILIO UHANKATOPOB;

- OKCIIEPUMEHTAIHHO Pa3JINYaTh KUCIOTHI U MIEJIOYH, MOJb3YsICh HHINKATOPAMH;

- TPOBOJAWTH pacyeThl C MCIOJH30BAHUEM TMIOHSITHH «MaccoBasi JIOJs DJEMEHTa B BEIECTBE», «MaccoBasi JOJIs
PacTBOPEHHOIO BEIIECTBAY, «00BEMHAas J0JII ra3000pa3HOro BEMIECTBA» U «CKOPOCTh XUMHUYECKUX PEaKIIHiN;

- BBINOJIHATH, HAOIOAATh M ONMKUCHIBATh XMMUYSCKHUI SKCIIEPUMEHT MO PACIO3HABAHUIO BAKHEHUIINX KATHOHOB METAJIOB,
TUJIPOKCUINOHOB.



BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCH:

- COCTABJIATh HA OCHOBE TEKCTA CXEMBI, B TOM 4Hciie ¢ npumeHeHnneM cpencts UKT;

- [I0JIy4aTh XUMHUYECKYI0 HH(OPMALIMIO U3 Pa3IMYHbIX HCTOYHUKOB;

- COCTaBJISITh IIJIaH BBINOJIHEHUS YUeOHOM 3a/1auu, perieHus npo0aeM TBOPUYECKOIO U MMOMCKOBOIO XapaKTepa, BBIIOJIHEHUS
COBMECTHO C YUUTEJIEM;

- HWCIOJIb30BaTh TaKOW BHUJ MBICICHHOIO (MACAIBHOI0) MOJEIMPOBAHMS, KaK 3HAKOBOE MOJEIMPOBAaHUE (HA IpUMEpE
3HaKOB XHMMHYECKHX OJJIEMEHTOB, XHMHYECKUX (OpMyIN); HCIOIB30BaTh TaKOM BHJ MaTepHaIbHOTO (TIPEIMETHOTO)
MOJEJIMPOBaHUS, KaK (PU3HUECKOE MOACIUPOBAHUE (HA MPUMEPE MOJIETMPOBAHUS ATOMOB U MOJIEKYJI);

- 00paIarhesi ¢ 1a00paTOPHBIM 00OPY/IOBAHUEM M HArpeBaTEIbHBIMU MPUOOPaMU B COOTBETCTBUU C MPABUIAMU TEXHUKH
0e30I1aCHOCTH;

- BBINIOJIHATH MPOCTEHIINE MPUEMBbI paOOTHI ¢ 1a00OPaTOPHBIM 000PYAOBaHUEM: JTA0OPATOPHBIM IITATUBOM, CHUPTOBKOI;

- HaOJII0JaTh 32 CBOMCTBAMM BEIIECTB U SIBICHUSMU, TPOUCXOIAIIMMHU C BEIIECTBAMM;

- OIIMCBIBATh XMMHUYECKUN IKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO SI3bIKa U A3bIKA XUMHH.

- OIPENENATh, UCXOAs U3 Y4eOHO 3a1auu, HEOOXOIUMOCTh UCIIOJIb30BAHMSI HAOIIOIEHUS WIIM SKCIIEPUMEHTA.

- COCTaBJISIThH IJIaH BBIMOJHEHUS y4eOHOM 3a/1auu, peuieHus mpoOeM TBOPUECKOTO U MOMCKOBOTO XapaKTepa, BHITOJTHEHUS
COBMECTHO C YUYHUTEJIEM;

- OIPENENATh, UCXOAs U3 YUeOHOI 3a/1auu, HEOOXOIUMOCTh UCIIOJIb30BAHMSI HAOIIOIEHUS WIIH SKCIIEPUMEHTA.

PernonajibHbIi KOMIIOHEHT:

KpaeBequeckass oOcHOBa HM3y4aeMoro IIKOJIbBHMKaAMH Marepuaja CIOCOOHAa YCUJIUTh BOCHHUTATEIbHOE BO3JECHCTBUE
COJICpKaHUs TIpeaMeTa « XUMUs», «IIPUOJIU3UTHY» €ro K peO0CeHKY, TEM CaMbIM MOBLICUTh UHTEpeC. M3yueHne cBoero, yHUKalbHO-
KaJIY»CKOT0, MMO-HACTOAIIEMY y3HAaBa€MOI'0 JETbMH IO3BOJIUT UM HE OCTAThCS B CTOPOHE OT MpeaMeTa M3y4deHHUs, 00eCTIeUUT
PEXKHUM «BKJIIOUEHHOCTH» YYaIllETOCs B CIOKET ypOKa, M MOTOMY KpaeBEeAuecKas COCTABJSAIONIAS B COJICP’KAHUU TPEaAMETa
«XUMUSD» 00J1a71a€T BHICOKUMU MOTHBHUPYIOIIMMHU KaueCTBAMH.

[IpeameTHBIC pe3yibTaThl OCBOCHUS YUYEOHOTO TpeaAMeTa «XHUMHS», OTPAKAIOT pPETHOHAJIbHBIE (KpPacBEIUYECKHUE)
OCOOEHHOCTH W OpPWEHTHUPOBAHbI HAa (OPMUPOBAHUE TMPEACTABICHUA O Hayke, €€ pOJIM B JKU3HU U MPO(PECCHOHATBLHON
JESITETPHOCTH YeJIOBEKa U HEOOXOJUMOCTh MPUMEHEHHUS 3HAHWM /I PENICHUS COBPEMEHHBIX MPAKTUYECKHX 3a/1ad POJIHOTO
Kpasi, B TOM YHCJIE C YY4ETOM phIHKa Tpyaa Kamyxckoit o0iacTu.



Janubiii pe3ynbrar (GopMHUpYyeTCs IMyTeM peHIeHUs 3a4ad MPAKTHYECKOTO COJACpPKAHUs, OpTraHU3alluu IPOEKTHO-
UCCIIEIOBATEIHLCKON JIEATENIbHOCTH Ha COMOCTABJIICHUE HCTOPUYECKUX (hakToB, oOmMX TeHaeHIMd u cnenuduxku Kamyxckoi
00JIaCTH C UCTIOJIB30BAHUEM CTATUCTHUECKOTO MaTeprala, XapakTepu3yIolero ropo (paiioH), 00J1acTh U CTPaHy B LEJIOM.

2. Coaep:xanue yueOHOro nmpeaMera

8 kuacc
BBenenue (6 yacoB)

IIpeamet xumum.

MeTonpl TO3HAHUS B XMMUU: HAOIIOJIEHUE, IKCIIEPUMEHT, MoJieTupoBanue. MICTOUHMKH XuMUYecKor uHboOpMaIu, ee
MOJIy4E€HUE, aHAIU3 U IIPEACTABIIEHUE €T0 PE3YJIBTATOB.

[ToHsATHE O XUMHUUYECKOM 3JIEMEHTE 1 (POpMax ero CyIiecTBOBaHHUs: CBOOOTHBIX aTOMOB, MPOCTHIX M CJIOKHBIX BEIIECTBAX.

IIpeBpaneHns BelIEeCTB.

OTiauyne XUMHUYECKUX peakiuil oT (Pu3nueckux sBieHUN. Pojab OT€UeCTBEHHBIX YUEHBIX B CTAHOBJICHUM XHUMHUUYECKOUN
Hayku — pabotsl M. B. JlomonocoBa, A. M. bytiepona, J[. 1. Menaeneena.

XYMHAYECKAsT CUMBOJIMKA.



3HaKM XUMHUYECKUX SJIEMEHTOB M MPOUCXOXIACHUE MX HazBaHUil. Xumudeckue dopmynbl. MHAEKCH U KO3PPUIUEHTHI.
OTHOcHUTENBbHBIE ATOMHAsI U MOJIEKYJIsipHas Macchl. [IpoBeieHre pacueToB MacCOBOM J0OJIM XUMUYECKOTO 3JIEMEHTA B BEILIECTBE
Ha OCHOBE €ro (OpMYyIIbIL.

[lepuonuueckas cuctema xumuueckux siuemeHToB Jl. . MenneneeBa, ee CTpyKTypa: Mayible U OOJbIINE TEPUObI, TPYIIIIBI
u noarpynimel. [lepuoandeckas cuctemMa Kak ClipaBoyHOE MocoOue JjIsl MOMyUYeHUs CBEJACHUN O XUMUYECKUX DJIEMEHTaX.

HNemoncTpanuu. Monenu (mapoctepkaeBbie u  Crroapta-bpurie6a) pasnmuyHBIX MPOCTHIX W CIOXKHBIX BEIIECTB.
Komnekumst cTexkissHHOM XuUMHUYEcKoW mocyabl. Koiuleknuwss MarepuanioB M W3ACIMA M3 HUX HAa OCHOBE aJIOMUHUS.
B3aumopentcBre MpaMopa ¢ KUCIIOTOM U IOMYTHEHHUE U3BECTKOBOW BOJIBI.

JlaGopaTopHbie padoTbl. CpaBHEHHE CKOPOCTH MCHAPEHUs BOJbI, OJACKOJOHA W ATUIIOBOTO CIUPTa C (PUIBTPOBAIBHOMN
Oymaru.

Pa3ngen 2. AToMbl XumMH4ecKux 3j1eMeHTOoB (10 yacos)

ATOMBI Kak (popMa CyIIeCTBOBaHUS XUMUUECKUX DJIIEMEHTOB.

OcHOBHBIE CBEICHHMSI O CTpoeHHMH aToma. JlokazaTrenbCTBa CJIOKHOCTH cTpoeHusi atomoB. OmbiTel Pesepdopaa.
[IimaneTapHas MOAEIb CTPOCHUS aTOMOB.

CocTaB aTOMHBIX siiep: MPOTOHBI, HEUTPOHBL. OTHOCUTENBHAs aTOMHAas Macca. B3anMOCBSA3b MNOHITUH «IIPOTOHY,
«HEUTPOH», KOTHOCUTEIIbHAS ATOMHAs1 Maccay.

W3meHenue uncia mpoTOHOB B SAPe aTOMOB — 00pa30BaHUE HOBBIX XUMHUECKHUX 3JI€MEHTOB. VI3MeHeHne yncia HeMTpOHOB
B spe aToMOB — oOOpa3oBaHue H30TONOB. COBPEMEHHOE OIpECIICHUE TMOHATUN «XUMHUYECKH 3iemMeHT». M30Tombl Kak
Pa3sHOBUAHOCTH aTOMOB OJJHOTO XMUMHUYECKOTO 3JIEMEHTA.

DJIEKTPOHBL.

CtpoeHue »>IJIEKTPOHHBIX YPOBHEM AaTOMOB XHMHUYECKHMX JJIEMEHTOB MAJIbIX MEepHoa0oB. IloHSATHE O 3aBEpUICHHOM
AIEKTPOHHOM YpPOBHE.

[lepuonuueckast cucrema xumuueckux saemeHToB JI. M. MenpeneeBa M cTpoeHHME aTOMOB — (PU3WYECKHM CMBICT
MOPSAIKOBOIO HOMEpPA 3JIEMEHTA, TPYMIIbI, IEPUO/IA.

W3meHeHue uMciia 3JEKTPOHOB Ha BHEIIHEM 3JEKTPOHHOM YpPOBHE aToMa XUMHUYECKOTO 3JIeMEHTa — 0o0pa3oBaHuE
MOJIOKUTENBHBIX U OTPUIIATEILHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH META/NIOB U HEMETAUIOB. [IpuunHbl M3MEHEHUS
METaJUTMYECKNX W HEMETAJUIMYECKNX CBOMCTB B Tepuojax u rpymnmnax. Obpa3oBanue OuHapHBIX coenuHeHnid. [loHsTHe MOHHON
cBs3u. CxeMbl 00pa3oBaHMsI MOHHOW CBsi3U. B3anMojeiicTBe aTOMOB 3JIEMEHTOB — HEMETAJUIOB MEXIy co00i — 0Opa3oBaHHe
JIBYXaTOMHBIX MOJIEKYJI U ITPOCTHIX BEILIECTB.



KoBaneHTHas1 HEMOJsIpHAss XUMHUYECKasl CBA3b.

DNEeKTPOHHBIC U CTPYKTYPHBIE POPMYIIBI.

B3aumopeiicTBue aroMoB HEMETANIOB MEXIy co0oii — oOpa3oBaHME OWHApPHBIX COCAUHEHUN HEMETAIJIOB.
DnexkTpooTpuaTebHOCTh. KoBasieHTHass moiisipHas CBs3b. [IOHSTHE O BAJEHTHOCTHM KakK CBOWCTBE aTOMOB OOpPa30BBIBATh
KOBaJICHTHbIE XUMHUUeckue cBsizu. CoctaBienue Gopmys OMHAPHBIX COCTMHEHUH MO BAJICHTHOCTU. HaxoxaeHne BaJIeHTHOCTH IO
dbopmyse OMHAPHOTO COCTMHECHHSI.

B3aumojeiicTBue aTOMOB METAJIOB MEXAy co0oi — oOpa3oBaHue MeTauiIMueckux KpuctawioB. Ilonstue o
METAJUIMYECKOUN CBSI3H.

JemoncTpanuu. Mozenn aTOMOB XMMHUYECKHX 3JIEMEHTOB. llepmomuueckas cucrema xuMmudeckux snemMeHTtoB [[. U.
MenneneeBa (pa3audyHbie GOpMBbI).

Pa3znean 3. IIpoctsie BemecTBa (7 4acoB)

[Tonoxxkenne wmetawuioB W HeMmeTawioB B Ilepuommyeckor cucreme xumudeckux snemeHToB JI. WM. MeHnnemneesa.
Baxneiimue mpocThie BemiecTBa — MeTauibl (OKeJIe30, aIFOMUHHM, KajdbllMi, MarHui, HaTpuh kKamwii). OOmme dusnyeckue
CBOMCTBA METAJIJIOB.

Baxneilnme nmpocTeie BellecTBa — HEMETaIbl, 0Opa3oBaHHBIE aTOMaMH KHCIIOPOJa, BOJOpPOJa, a30oTa, cephl, dhocdopa,
yriepoaa. MoseKyJibl MPOCThIX BEIIECTB - HEMETAJJIOB KUCJIOPO/ia, BOJOPO/a, a30Ta, rajJoreHoB. OTHOCUTEIbHASI MOJIEKYJISIpHAs
Mmacca.

CnocoOHOCTh aTOMOB XHWMHYECKHUX OJJIEMEHTOB K OOpa30BaHUIO HECKOJBKHUX TMPOCTBHIX BEIIECTB — aJUIOTPOMUSI.
AnnotporniHbie MoguduKauu Kuciopoaa, Gocdopa, onora. Mertamindeckue 1 HEMETANIMUECKHUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCHTEIBLHOCTH 3TOT'O MOHSATHS.

Yucno Asoraapo. Konnuectso BemectBa. Monb. MosspHas macca. Monsipablii 00beM ra3o00pa3Hbix BemiecTB. KpatHbie
€IMHUIBI WU3MEPEHUS KOJHUYECTBA — MUWUIMMOJb M KWJIOMOJb, MHWUIMMOJSIPHAS W KWJIOMOJISIpHAs MAacChl BEUIECTBA,
MUJUTUMOJISIPHBIA U KUJIOMOJIIPHBII 00BEM ra3000pa3HbIX BEILIECTB.

Pacdersl ¢ MCIIOIB30BaHUEM TMOHATHH «KOJIMYECTBO BEIIECTBA», «MOJIIPHAS Maccay, «MOJSPHBIA 00BEM Ta30B», «UUCIIO
ABoraapoy.

JemoncTpamuu. O06pa3mpl METAIIOB 1 HEMETAILIOB.

Pa3nen 4. CoennHeHusi XMMHYeCKHX 3J1eMeHTOB (14 yacoB)



CreneHb OKHUCIICHHUS.

CpaBHEHUE CTETIEHU OKUCIICHUS U BaJIGHTHOCTH. OnipeiesieHue CTENeH! OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCTMHEHHUSIX.
Cocrapienue hopMys OMHAPHBIX COSAMHEHUM, OO cCrIocO0 MX HAa3BaHUM.

bunapHbie coeTMHEHNs METAJIIIOB U HEMETAJJIOB: OKCHJIbI, XJIOPU/IbL, CyIbPuasl U mip. CocTaBienue ux Gopmy.

buHapHbIe COEAMHEHNS] HEMETAIUIOB: OKCH/IBI, JIETY4YHE BOJOPOIHBIE COCIMHEHUS, UX COCTAB U Ha3BaHus. [IpencraBurenu
OKCHJIOB: BOJQ, YIVIEKHMCIIBIA a3, HETaleHas M3BecTb. [IpencraBurenu neTydnx BOAOPOAHBIX COCAMHEHMM: XJIOPOBOAOPOA M
aMMHMAK.

OcHOBaHMS, UX COCTAB U HA3BAHUS.

PactBopumocTs ocHoBaHuii B Boje. IlpencraBurenu menoyeil: THAPOKCUABI HATpusA, Kanus, U Kanpuud. [loHstue 00
VMHJIAKATOPaX U KAYECTBEHHBIX PEAKIIUAX.

Kucnorsl, ux cocTaB U Ha3BaHUs.

Knaccudukanus kuciaor. [IpeacraBuTenu KUCIOT: CEpHast, CoJisiHas, a30THasA. [IoHATHE 0 mIkajae KUCIOTHOCTH (mkaia pH).
N3meHeHne OKpacKku UHAUKATOPOB.

Conu Kak NpoOW3BOJHBIE KHCIOT M OCHOBAHMI, MX COCTaB M Ha3BaHWsA. PacTBopumocTh coneil B Boze. lIpencrBurenu
COJIeH; XJIOpHUI HaTpusi, KapOoHat U (ocdart Kaabius.

AMop(dHBIE ¥ KpUCTAINTNYECKUE BEIIECTBA.

MeXMONEeKyIspHbIE B3aUMOACHCTBUS. THUIBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTB BEIIECTB OT THIIOB
KPUCTAJUIMYECKUX PELIECTOK.

Yuctele BemiecTBa U cMecu. [IpuMepsl )KUIKUX, TBEPABIX U ra3000pa3HbIx cmeced. CBOMCTBA YUCTHIX BEUIECTB U CMECEH.
Nx coctaB. MaccoBas 1 00beMHasi 1071 KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHbIE C HCTIOJIb30BAHUEM MOHATHS «IOJISD».

[Tpumepsl KUAKUX, TBEPABIX M ra3000pa3Hbix cMmeceil. CBOICTBAa YHMCTHIX BellecTB U cMeceld. Mx coctaB. MaccoBas u
00bEMHasl 10JIU KOMIIOHEHTa cMecU. PacyeTsl, CBA3aHHBIE C UCTIOIb30BAHUEM MOHSATHUS «JI0JIS.

JMemoncTpanuu. O6pa3ibl OKCHIOB, KUCIOT, OCHOBaHUW U cosiel. Mojenu KpUCTaUNTMYECKUX PEeIeTOK XJIOpUaa HaTpus,
anmasza, okcuga yraepona (1V). KucnoTHo-mienoyHble HWHAMKATOPHI, M3MEHEHHE HX OKpPAaCKM B pa3JIMYHBIX cpefax.
YHuBepcanbHbII UHAUKATOP U U3MEHEHHE €r0 OKPacKH B pa3nnyHbIX cpenax. [kana pH.

IpakTukym. 1. Ouucrtka 3arpsi3HEHHON moBapeHHOM cosin. 2. [IpuroToBieHue pacTBopa C 3aJaHHOM MacCOBOW J0Jei
PacTBOPEHHOIO BEILIECTBA.

Paznen 5. U3meHenusi, npoucxoasimue ¢ Bemecrsamu (11 yacon)



[TonsiTHE IBIICHUH, CBA3aHHBIX C U3MEHEHUSIMU, IPOUCXOISAIIMMU C BEIIECTBOM.

SIBneHus, CBSI3aHHBIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOEHUS BEILECTBA IIPU MOCTOSIHHOM €r0 COCTaBe, - (hU3HUecKue
ABJieHUs. PU3NYECKUE SBJICHUS B XUMHUU: TUCTUUISALNSA, KPUCTANIN3allKs, BbIIAPUBAHUE U BO3TOHKA BEIIECTB, (PUIBTPOBAHUE U
LEHTpU(YTUPOBAHHUE.

SBneHus, CBA3aHHBIE C M3MEHEHUEM COCTAaBa BEUIECTBA, - XMMHUYECKHE peakuuu. [Ipu3HAKM M ycIOBUS IPOTEKaHUSA
XUMHUYECKUX peakluid. BeineneHue TerioThl U cBeTa — peakiuu ropenus. [lonsatue 00 3K30- ¥ SHAOTEPMHUECKUX PEaAKIIHIX.

3aKOH COXpPAHEHHUSI MaCChl BELIECTB.

XUMHUYECKUE YpaBHEHHUS. 3HAUEHHE UHJIEKCOB U K03PpuuneHToB. CocTaBieHuEe ypaBHEHUN XUMUYECKUX PEAKLIUM.

Pacdersl 10 XUMUYECKUM ypaBHEHUSM.

Pemenue 3a1a4 Ha HaXOXKJIEHUE KOJIMYECTBA, MACChl MJIK 00bEMa MPOIYKTa PEAKIUHU 0 KOJUYECTBY, Macce WIH 00beMa
HCXOJHOTO BelecTBa. PacdeTsl ¢ MCIONB30BaHMEM IMOHATHS «IOJIS», KOTJa MCXOJHOE BEIIECTBO JTAaHO B BHJIE PAcTBOpa C
3aJTaHHOM MacCOBOM J0JIEW paCTBOPEHHOTO BEIIECTBA WM COJIEPKUT ONPEIEIICHHYIO TOJ0 IPUMECEN.

Peaknuu pasnoxenus. [IpencraBieHne o ckopocT XumMuieckux peakuuil. Katanuzaropsl. @epMeHTHI.

Peakuuu coenunenus. Katanutuueckue M HEKaTAIUTUYECKUE PEaKLIUU, OOpaTUMble U He0OpaTUMbIE PEAKIINU.

Peakunu 3amerienus. Pan akTHBHOCTH METAIOB, €r0 MCIOJB30BAHUE I IIPOTHO3UPOBAHUS BO3MOXKHOCTH ITPOTEKAHUS
peaKui MEXly MeTaJulaMU U KUCJIIOTAMH, PEAKLIUNA BBITECHEHUS OJHUX METAJIJIOB U3 PACTBOPOB UX COJIEW IPYTHMMH METaJUIaMU.

Peakiuu oOMeHna. Peakiuu HeiiTpanuzamuu. Y cJI0BUS TIPOTEKAHKS peakiinii oOMeHa B pacTBOpPAax J0 KOHIIA.

Tunbl XUMUYECKUX PEAKLUN HA TIPUMEPE CBOMCTB BOJIBL.

Peakuust pas3nokeHus — dIEKTpONU3 BOAbl. Peaknynu cOeIMHEHUS — B3aMMOJACMCTBHE BOJBI C OKCHIAAMU METAJJIOB U
HEMETAJUIOB. Y CIIOBHE B3aMMOJCHCTBUS OKCHUIOB METAUIOB U HEMETAUIOB ¢ BoaoW. [loHsatme «ruapokcuael». Peakium
3aMeIleHHs — B3aUMOJIEUCTBUE BOJIbI C MeTaJIIaMu. Peakunu oOMeHa — rupoin3 BELECTB.

HMemoncTpauuu. I[lpumepbl ¢u3nueckux sBICHHWI: a) IUiaBleHue mnapaduHa; 0) pacTBOPEHUE OKPAIICHHBIX COJIEH.
[IpuMepbl XUMHUUYECKUX SIBJICHUHN: a) B3aMMOJCHCTBHUE COJITHOM KHUCIOTHI C MpPaMOpPOM WJIM MeEJIOM; ©0) B3auMMOJICUCTBUE
pa30aBJIEHHBIX KUCJIOT C METAJNIAMU; B) Pa3JI0KEHHUE NTepMaHraHaTa Kajusl.

JlaGopaTopHblie onbIThl. OKUCIEHNE MEIN B TUIAMEHU CIIMPTOBKYU WJIU TOPEJIKH.

IpakTukym 1. Ilpocreiimme onepanynu ¢ BelmecTBOM
1.IlpaBuna TexHuku O€30MacCHOCTH TpH paboTe B XuMuUueckoM kabwHete. [Ipuembr oOpaimieHus ¢ 1abopaTopHBIM
o0opyI0BaHUEM U HarpeBaTeIbHBIMH iprOopamu. 2. HabmroneHnus 3a M3MEHEHUSIMHU, TPOUCXOISIINME C TOPSIIEH CBeUeH, U UX



OMKCaHue (JIOMAITHUI SKCIIEPUMEHT). 3. AHAIU3 MOYBBI U BOJIbI (JIOMalTHUM SKcTiepuMeHT). 4. [Ipu3Haku XMMUYECKUX PEeaKIuid.
5.0uncTKa 3arpsA3HEHHOM IOBAapeHHOW conu. O6.IIpuroroBieHue pacTBOpa € 3aJaHHOM MacCOBOM JOJIEW PAcTBOPEHHOIO
BEILIECTBA.
Pa3nen 6. PactBopenue. PacTBopbl.
Peakuuy HOHHOTO 00MEHA M OKHMCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (22 yaca)

PactBopenue kak (uszuko-xumudeckuii mporecc. [lonsatue o ruaparax u kpucramioruaparax. PactBopumocts. Kpusbie
PacTBOPUMOCTH KAaK MO/JIENIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEIIECTB OT TeMnepaTypsl. HachlllieHHbIE, HEHACBIIIEHHBIE U
MEPECHILICHHBIE PACTBOPBI. 3HAUEHUE PACTBOPOB JJIsI TPUPOJABI U CETBCKOTO XO3SIMCTBA.

[TonsTue o ruaparax U Kpucramworuaparax. PactBopumMoctb. KpuBble pacTBOPpUMOCTH KakK MOJENb 3aBUCHUMOCTHU
PacTBOPUMOCTH TBEPJIBIX BEHIECTB OT TeMmepaTypbl. HachlllieHHbIE, HEHACBIIIEHHBIE U MEPECHIICHHBIE PACTBOPHI. 3HAYCHHUE
PacTBOPOB ISl TPUPOIBI U CETBCKOTO XO35MCTBA.

[TonsaTre 00 AEKTPOTUTHYECKON TUCCOUUALIMHU. DIEKTPOTUTHI U HEANEKTPOIUTHL. MeXaHU3M JUCCOLUALINI JIEKTPOJIUTOB
C pa3IMYHBIM XapakTepoM cBs3u. CTeNeHb ANEKTPOIUTHUYECKON nuccormanuu. CuibHbIe U ciiadble 3JeKTPouThl. OCHOBHBIE
MOJIOKEHUSI TEOPUU DJIEKTPOJIUTUYECKON aucconuanvu. MoHHble ypaBHeHUs peakuuid. Peakium obOmeHa, uaylive 10 KOHIIA.
Krnaccudukanys noHOB 1 MX CBOMCTBA.

Kucnorsl, ux knaccudukarus. Jlucconuanus KUCIOT U UX CBOKWCTBA B CBETE TCOPHH JJICKTPOJUTHUCCKOMN TUCCOITUAIINH.
MonekynsipHble 1 HOHHBIE YpaBHEHHUS peakiuil. BzaumoeiicTBre KUCIOT ¢ METaJUIaMU. DJIEKTPOXUMUYECKUHN PsAll HAPSIKEHUN
METa/uIoB. B3aummopencTBHe KHUCIOT € OKCHUJIaMU METauIOB. B3anMOAEHMCTBHME KHUCIOT C OCHOBAaHUSIMU — peakius
HeWTpanu3anuu. BzaumonelcTBue KUCIOT ¢ cofisiMH. Mcnonb3oBaHHWE TaONMIBI PACTBOPUMOCTH I XapaKTEPUCTHKH
XUMHYECKUX CBOMCTB KUCJIIOT.

OcHoBanusi, ux kiaccudukamus. Jluccomumanys OCHOBAaHMN M HMX CBOMCTBA B CBETE TEOPUM DIIEKTPOJIUTHUYECKOM
aucconmanuu. BzaumopnelicTBue OcHOBaHMUM C cojisiMH. Mcnonb3oBaHuWE TaONMIBI PACTBOPUMOCTU IS XapaKTEPUCTUKU
XUMHUYECKUX CBOMCTB OCHOBaHUU. B3anMmoaencTBue 1ie1oueii ¢ OKCUIaMu HEMETaJIOB.

Conu, UX OHWCCOLMAIMSA M CBOMCTBA B CBETE TEOPHUM DIICKTPOJIMTHUYECKOM Auccouuanuu. B3anmoaencTBue coyell C
MeTaJlJlaMH, OCOOEHHOCTU JTHX peakuuil. B3aumoperictBue cosieit ¢ coimsmu. Mcmonb3oBaHue TaOJUIBI paCTBOPUMOCTH IS
XapaKTEPUCTUKA XUMUYECKUX CBOMCTB COJIEH.

O06001mIeHne cBefieHni 00 OKCUIaX, X KilacCU(pUKAIIMN U CBOWCTBAX.

['eHeTnueckue psAapl METAIUIA U HEMETAJUIA. [ eHeTHYecKas CBA3b MEXIY KilacCaMU HEOPTaHUYECKUX BEILIECTB.



OKHCIUTETFHO-BOCCTAHOBUTENbHBIE peakiuu. OrnpejeneHue CTeneHed OKUCIEHUs [JIs 3JIEMEHTOB, 00pa3yroux
BEIIECTBA pPa3HbIX KiaccoB. Peakuuu HMOHHOTO OOMEHa M OKHUCIHMTEIbHO-BOCCTAHOBUTENbHBbIE peakiuuu. OKUCIUTENb U
BOCCTAaHOBUTENb, OKHUCJIEHUE U BOCCTaHOBJIEHHE. (COCTaBJIECHHWE YPABHEHHU OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
METOJIOM AJIEKTPOHHOTO OanaHca.

CBOIICTBA MPOCTHIX BEUIECTB — METAJUIOB U HEMETAJUIOB, KUCIOT U COJIEHM B CBETE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuil.

JemoncTpanuu. VcnpiTaHue BEMIECTB M UX PACTBOPOB HA BIEKTPOMPOBOAHOCTh. 3aBUCHUMOCTBH 3JEKTPONPOBOIHOCTHU
YKCYCHOM KHUCJIOTBI OT KOHLICHTpauuH. /[BUKEHHE OKpaIICHHBIX MOHOB B J3JEKTPUUYECKOM I0oJe. B3anmoaencTBME LMHKA C
CEpHOM, COJITHOM KucioTamMu u xyopuaom meau (11).

JlabopatopHbie omnbIThbl. |.B3anmoneiicTBue pacTBOPOB XJOpUAA HaTpus W HUTpaTa cepedpa. 2. Ilomyuenue
HEPACTBOPUMOIO THUAPOKCHAA M B3aUMOJICHCTBHE €ro ¢ KHUCIOTaMH. 3.B3aumMoneicTBHE€ KHUCIOT C OCHOBAHUSIMU U
cossiMu.4.B3auMOENCTBUE KUCIOT C€ METAUIaMd H  UX oOkcuaamu. S.llomyuyeHne W CBOMCTBA  HEPACTBOPUMBIX
ocHOBaHuil.6.B3anumojeiictBue 1mienoyerd ¢ Kuciaoramu.7.BzamMoaeicTBhe MIEIOYE € OKCHJIaMH HEMETAIUIOB U COJISIMHU.
8.B3anmoseiicTBrE COEN C KUCIOTaMH, IIET0YaMHU U COJISIMU.

Paznen 7. IlpakTukym 2. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB

1.Monnbie peakun. 2.Y CIIOBUS TEUEHUS XUMUYECKUX PEAKIUNA MEXIY pacTBOpaMU 3JEKTPOIUTOB 10 KoHIa. 3. CBoiicTBa

KHUCJIOT, OCHOBAaHHM, OKCUIOB U COJIEN. 4.Pelienne SKCriepruMeHTaNbHbIX 3a1a4.
9 kJacc
Paznen 1. O0mas xapakTepucTUKA XMMHUYECKHX JJIEMEHTOB M XUMH4YecKuX peakuuii (11 yacos)

[lepnognuecknit 3akoH u Ilepuommueckas cucrtema xumudeckux snemeHToB J[. M. MennpeneeBa B cBETE ydyeHUsA O
CTPOCHMM AaTOMa, MX 3HAYECHHE. XapaKTEPUCTHUKA DJIEMEHTA IO €ro IMOJOKEHUI0 B llepuonnueckoil cucteMe XMMHUYECKUX
anemeHnToB JI. . MenneneeBa. CBoiicTBa OKCHIOB, KHCJIOT, OCHOBAHUW M COJIEM B CBETE TEOPUM IJIEKTPOJUTHUYECKOU
IUCCOLMALMM W TPOLECCOB OKHUCIEHUA-BOCCTAHOBJICHUs. | €HETMYECKHE psAbl METAUIa M HEeMeTaula. XapaKTEepUCTHKA
XUMHUYECKOTO DJIEMEHTA M0 KUCIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COCITMHEHHM.

[TonsiTue 0 MEpPexXoAHBIX AeMEeHTaX. AM(POTEpHOCTh. ['eHeTHYeCKUid psAJl TEPEXOTHOTO AMeMeHTa. AMGBOTEPHbBIE OKCUIBI U
TUAPOKCUBI. XUMUYECKasi OpraHu3alusi Opupoibl. XUMUYECKUE peakinu. KatanuzaTopsl U Kataius.



JlabopatopHblie onbIThl. 1.CpaBHEHHE CKOPOCTH UCHAPEHUs BOJBI, OJIEKOJIOHA U 3THIIOBOTO CIUPTa C (GUIBTPOBAILHOMN
Oymaru.

2.MonenvpoBaHu€e MPUHLNNA JICUCTBUA CKaHUPYIOLIEr0O MHUKpockona. 3.Pa3nokeHue mepokcuaa BOJAOPOJa C HOMOIIBIO
okcuya Mapranna (1V) u katanassbl.

Pa3nen 2. Metajuibl (17 4acoB)

[lonoxenne wmeramnoB B Ilepmommueckon cucreme xumuyeckux dsieMmeHToB [l M. MenpeneeBa. Meramnmyeckas
KpUCTAJUTMUECKasi pelieTka M MeTauIMueckas XuMHuueckas cBsizb. OOmme ¢usmdyeckue cBoiictBa MeTaioB. CruiaBel, UX
CBOMCTBA W 3HAuYcHUE. XUMHYECKHME CBOMCTBA METAJUIOB KAK BOCCTAHOBUTENECH, a TAaKKE B CBETE€ MX IIOJOXKEHUS B
AIEKTPOXUMHUYECKOM PSITy HaNpsHKEHUN MeTauioB. Kopposust MeTaliioB U crnocoObl 00prObI ¢ Heil. MeTasuibl B mpupoze. Oo1mme
CHOCOOBI X MOJIYYECHHUS.

OO6mras xapakTepucTUKa IIEJIOYHBIX MeTauioB. MeTamibl B npupojae. Oomue cnocoObl ux noigydeHusi. CTpoeHue aroma.
[IlenoyHble MeTaIbl — MPOCThIE BelllecTBa. BakHEHIMe coeAMHEHUs IICJIOYHBIX METANIOB — OKCHJbI, TUIPOKCUIIBI U COJIHU
(x7mopubl, KapOOHATHI, CYNb(AThl, HUTPATHI), UX CBOMCTBA U MIPUMEHEHUE B HAPOTHOM X03siicTBe. KanuitHeie yao0peHus.

OO6mmast xapakTepucTHKa 31eMeHTOB raBHoU noArpynmsl |l rpynmel. Ctpoenne atomos. IllenoyHo3emMenbHbIe METaUIbI -
MpOCThIE BeliecTBa. BakHeillme COeIMHEHHS IEJI0YHO3EMETbHBIX METANIOB - OKCHJbI, THAPOKCHIBI U COJH (XJIOPHIIBI,
KapOoHaThI, Cynb(}aThl, HUTPATHI, PocdaThl), UX CBOWCTBA U MPUMEHEHNE B HAPOIHOM XO3SHCTBE.

Amomunanii. CtpoeHue aroma, QU3NYECKHe W XUMHYECKHE CBOWCTBa MpocToro BemiecTBa. CoelnUHEHUs] aTIOMUHUS —
OKCHJ] ¥ TUIPOKCHI, UX aM(pOTEepHBIi Xapaktep. Baxueiimue conu anroMmunus. [I[puMeHneHnre aqtoMUHNAS U €70 COSIUHEHUM.

Keneszo. Ctpoenre aroma, GU3MYECKHE M XMMHYECKUE CBOMCTBA MPOCTOTo BemecTsa. I eHeTudeckue psaas Fe*t2 u Fe*s,
Baxxnenmmue conu »kee3a. 3HaueHUE KeNe3a U ero COEAMHEHUN ISl TPUPOIbI MU HAPOIHOIO XO3SIMCTBA.

JMemoncTpamun. O6pa3iibl MEIOYHBIX U IIETI0YHO3EMENIbHBIX METAJIIIOB. B3anMoielicTBe METaIOB C BOJOM.

JlaGoparopHble onbIThl. 1.B3auMonelicTBHEe pacTBOPOB KHUCIOT U COJIEM ¢ MeTauiamu. 2.B3anmoaeicTBue KalbLUs C
Bosiou. 3.IlosryueHue rugpokcuaa Kaiablids U UCCIEN0BAHUE €ro CBOMCTB. 4.IlomydyeHre ruapoKCcria altOMUHUS U UCCIIEA0BAHUE
€ro CBOMCTB.

IIpakTukym 1. CBOMCTBAa METAJJIOB U MX COEUHEHU I

1.OcyiiecTBieHne 1[ENOYKM XUMHUUYECKUX TmpeBpaieHuil. 2.IlomydyeHne W CBOIICTBA COENMHEHUN  METAJIOB.

3.OKcnepuMeHTaNIbHbIE 3aJja4H M0 PACIIO3HABAHUIO U MTOTYYEHHUIO COETMHEHHU METaJIOB.
Paznen 3. Hemerasinl (28 yacoB)



OO61mast xapakTepucTUKa HEMETAJUIOB: MOJIOKEHUE HeMeTaluloB B [lepuoandeckoil cucreMe xuMmuueckux snemenToB /1. U.
MenpeneeBa, OCOOEHHOCTH CTPOEHHUSI aTOMOB, 3JEKTpOOTpUIATEIbHOCTh (D0) Kak Mepa «HEeMETAUITMYHOCTHY», psag 0.
Kpucraminueckoe CTpOCHHME HEMETAIUIOB — TMPOCTBIX BewlecTB. Ajuorponusa. @Du3znyueckue CBOKWCTBA HEMETAIUIOB.
OTHOCUTENBHOCTh MOHITUN «METAJUD» U «HEMETAILD».

Boaopoa. Ilonoxenue Bomopona B Ilepuoanueckoit cucteme xumuueckux sneMeHToB JI. M. MenneneeBa. CtpoeHue
aToMa 1 MOJIeKyJibl. DU3NYECKHe U XUMUYECKUE CBOMCTBA BOJOPO/IA, €r0 MOJTYyYEHUE U IPUMEHEHHE.

Bonpa. Crpoenne monekyinbsl. Bonopoanas xumudeckasi cBsi3b. Ou3nyeckue CBOWMCTBA BOAbIL. AHOMAJIUM CBOWCTB BOJIBI.
I'uapodunbabie U TUApPOPOOHBIE BElIECTBA. XHMHYECKHE CBOMCTBA BOJbl. KpyroBopoT Boabl B mpupoje. Bomoouncrka.
Abspanus Boabl. beiToBeie priibTpel. MuHepanbHbie BOABL. JIucTHIIIMpOBaHHAs BOAA, €€ MOJIYyYeHUE U IPUMEHEHHE.

OOmast xapakrepucTtuka ramoreHoB. Ctpoenne atomoB. [IpocTble BemeCTBa M OCHOBHBIE COEAMHEHUS! TaJOT€HOB, MX
cBolicTBa. Kpatkue cBenienus o xjope, opome, prope u oae. [I[puMeHeHne raioreHoB U X COCAMHEHUN B HAPOJTHOM XO35UCTBE.

Cepa. CtpoeHue aTtoma, auIOTPONUs, CBOMCTBAa U MpuUMeHEeHHEe pomOuyeckoil cepwl. Okcuanl cepol (1V) u (VI), ux
IIOJIy4eHHUE, CBOMCTBA M NpuMeHeHue. CepHas KHCI0Ta M €€ COJIM, UX NPUMEHEHUE B HApoJHOM Xo3siicTBe. IIpon3BoacTBo
CEPHOM KHUCJIIOTHI.

A3zor. CrpoeHne aromMa M MOJEKYJBI, CBOMCTBA MPOCTOrO BellecTBa. AMMHMAK, CTPOEHHUE, CBOWMCTBA, IOJIYYEHUE U
npumeHenue. Conu aMMoHuUs, UX cBocTtBa W mpumeHeHue. Oxcuawl azota (1) m (IV). A3oTHas kucnora, ee CBOWCTBA H
npuMeHeHue. Hutpatsl 1 HUTPUTHI, MpoOIeMa WX COJEPIKAHUS B CEIbCKOXO3SIMCTBEHHOM MPOAYKIIMHU. A30THBIC yI00pEHHUS.

®octop. Crpoenue aroma, aIOTponus, CBOMcTBa Oenoro u KpacHoro (ocdopa, ux npumeHeHue. OCHOBHbBIE
coequnenus: okcun dhochopa (V) u oprodpocdopnas kucnora, pocharsl. DochopHbie yI00pEeHUS.

VYrnepon. Crpoenue aTtoma, aiioTponusi, cBoiictBa moaudukanuii, npumenenue. Oxkcunbl yraepona () u (1V), ux
CBOMCTBa U puMeHeHue. KapOoHaThl: KaablUT, COJa, MOTAll, X 3HAYEHUE B MPUPOJIE U )KU3HU YeJIOBEKa.

Kpemnuii. CtpoeHue aroma, KpUCTaUIMUECKUM KpeMHUM, ero cBodcTtBa M mpumeHenue. Oxcuna kpemuus (1V), ero
MIPUPOJIHBIE PA3HOBUAHOCTH. CHIIMKATHI. 3HAYEHUE COCAMHEHNN KPEMHUS B )KUBOM 1 HEKUBOW npupoje. [loHsaTre 0 cuimkaTHON
MIPOMBIILJICHHOCTH.

JeMoHcTpanuu. BeiTecHeHue xiopoMm Opoma WM Hojaa U3 pacTBOpoB uMX cosei. IlornomieHue yrieM pacTBOPEHHBIX
BemecTB. OOpasibl MPUPOTHBIX COSAMHEHHM XJ10pa, cephl, pochopa, yriaepoaa, kpemuus. OOpas3iibl BaKHEHIITNX I HAPOTHOTO
X035IUCTBA CyNb(aToB, HUTPATOB, KapOOHATOB, hochaToB. OOpa3ibl CTEKIIA, KEPAMUKH, IIEMEHTA.

JlaGopaTopHblie onbiThl. |.IlonyueHue u pacno3znaBanue Boaopoja. 2.PacTBopeHue nepmaHraHaTa Kajiusi WA MEIHOTO
kynopoca. 3.KadectBeHHass peakiusi Ha rajnoreHua-uonsl. 4.Ilonmydyenme wu pacnozHaBaHue kwuciopoaa. S5.CBoiicTBa



pazbaBieHHON cepHOM KHUCIOTHI. 6.Pacro3HaBanue cosieli ammoHus. 7.11onmydueHre yroJbHOM KHUCIOTHI M M3YYCHUE €€ CBOMCTB.
8.Ilepexon kapboHaTOB B ruApokapOoHathl. 9.I1onyueHrne KpeMHEBOM KUCIOTHI U U3yUYEHHE €€ CBOWCTB.
IpakTukym 2. CBoiicTBa COeIMHEHNH HEMETAJJIOB

l.Pemenue skcnepuMeHTaNbHbIX 3a1a4d 1o teMe «lloarpynma ramoreHoB». 2. PelieHue sKcnepUMEHTaNbHBIX 337a4 110
teme «llogrpynma xucinopona». 3. PemieHue skcnepuMeHTanbHbIX 3amad no Teme «lloarpymma azorta». 4. Pemenue
AKCIIEpUMEHTAIBHBIX 3a/1a4 1o TeMme «lloarpymnma yrneponay. 5. Ilomydyenue, coOupanue u paclio3HaBaHHUE Ira3oB.

Paznen 4. O0o01meHue 3HAHWI 10 XUMMH 32 KYPC OCHOBHOI IIKOJIbI. (8 4acoB)

[Tepunonnueckuii 3axkoH u llepuomnueckas cucrema xumuudeckux 3neMeHTOB . M. MenaeneeBa. @u3NMYECKUN CMBICI
MIOPSIAKOBOIO HOMEpa JJIEMEHTa, HOMEpPOB MEPHOJAa M TPYINbL. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB JJIEMEHTOB M HX
COEIMHEHNH B IEPUOJIAX U TPYIIIAX B CBETE NPEACTABICHUN O CTPOCHUM aTOMOB AJIEMEHTOB. 3HAYEHUE MTEPUOANIECKOTO 3aKOHA.

Buapl XuMHAYECKHUX CBA3EW U TUIBI KPUCTAUIMYECKUX PEIIETOK. B3auMOCBS3b CTPOCHHS M CBOMCTB BEILIECTB.

Knaccudukanmsa XUMHUECKMX pEeaKUUi MO pa3Iu4HbIM MpHU3HAKAM (YHCIO M COCTaB PEarupyrolux U 00pa3yrommuxcs
BEILIECTB; HaJNW4HWe TpaHuIlpl pasfena (a3; TeruioBod 3¢ (deKT; M3MEHEHHE CTereHeW OKHUCICHHS aTOMOB; HCIIOJIb30BaHUE
Kartanu3aTopa; HampaBiieHHe MpoTekaHus). CKOpOCTh XUMUYECKUX peakiuil u (paktopsl, Biaustomue Ha Hee. OOpaTUMOCTD
XUMHUYECKUX PEAKIUI ¥ CIIOCOOBI CMEIIEHUSI XUMUYECKOTO PaBHOBECHSI.

IIpocTele U ciOXHBIE BemecTBa. MeTauibl U HEMETAUIBL. ['eHeTHdeckue psapl MeTajula, HEMETAJUIA U MEPEXOIHOTO
Metasuia. OKCUABI U THAPOKCUIBI (OCHOBAHUS, KUCIIOTHI, aM(oTepHbIe TUAPOKCH B ), colu. X cocTas, kiaccudukaius u odmue
XMMHUYECKUE CBOMCTBA.

[IpenmeTHBIC pe3yabTaThl OCBOCHHS YYEOHOTO MpeaMeTa «XHUMHs», OTPaKAroIINe pPETHOHAIbHBIC (KpPacBEIUECKUE)
OCOOEHHOCTH, OPHEHTHUPOBAaHBI Ha (OPMHPOBAHHWE TPEACTABICHUN O Hayke, €€ pOJu B KU3HM M TPpodhecCHOHATHLHOM
JESATETLHOCTH YEJIOBEKAa M Ha HEOOXOAUMOCTh MPUMEHCHHS 3HAHUHN JJIS PEIICHUS] COBPEMEHHBIX MPAKTUYECKUX 337ad POJTHOTO
Kpasi, B TOM YHCJIE C y4E€TOM phIHKA Tpyaa Kamyxckoil obmactu. Yuamuecs cMOTyT c(hOPMHUPOBATH MPEICTABIICHUS O XUMHH, €€
pOJIM B KU3HM W MPOGECCHOHANTBHOW JIEATECILHOCTH YeJIOBEKa, HEOOXOJAMMOCTH TPUMEHEHUs 3HAHWH I PEIICHUS
COBPEMCHHBIX TPAKTUYCCKUX 3aJlad POJHOTO Kpas, B TOM YHCJIE C Y4YETOM pbIHKAa Tpynma Kamyxkckol o0OmacTtu; OBIaaeTh
OCHOBHBIMU HaBBIKAMU TIOJIYYCHHS, MPUMEHEHUsS, MHTEPIIPETAIMU U TPEe3eHTAIMH WH(OPMAIUU MPEAMETHOTO COACPIKAHUSA,
MCIIOJIH30BATh MOJYyUYCHHBIE 3HAHUSI B TIOBCEHEBHOM KU3HU M U3YUYEHUS APYTUX MPEAMETOB, POPMHUPOBAHUIO TIPEACTABICHHM O
peabHOM CEKTOpEe JKOHOMHUKH W phiHKE Tpynaa Kamyxkckoit obOmactu; chopmMupoBath NpeCTaBIeHUS 00 OCOOCHHOCTSIX
JeSTETLHOCTH JIIOJICH, BEMyIIeH K Pa3BUTHIO MPOMBIIUIEHHOCTH POJHOTO Kpas, OCBOCHHE CHUCTEMBbI MPEAMETHBIX 3HAHUU IS



MOCJICAYIOIICTIO U3YUCHUA AUCHOUILINH HGO6XOIII/IMI>IX AL IMIOJTYYCHUA HMHIXKCHCPHBIX, TCXHUYCCKHUX W HHBIX CHGHI/IaJIBHOCTeﬁ B
YUPCIKACHUAX CUCTCMbBI CPCOAHCTI'O X BBICIICTO HpO(beCCI/IOHaJIBHOI‘O O6pa3OBaHI/I$I.

YueOHO-TeMaTHYEeCKHUIl MJIAH.
Heoprannyeckasi xummusi.

8 kiace
Ne | HasBaHmMe pa3gena KO0JI-BO
4yacoB
BCero Teopus NpaKTHKA
(KOHTpOJIbHBIE Pa00ThI, 12a00paTOPHBIE PA0OTHI, IPOEKTHI)

Paznen I. Xwumus B cratuke (39 yacon)

1 BBenenune 8 5 3

2 ATOMBI XUMHYECKUX 10 9 1
3JIEMEHTOB.




IIpocThie BemiecTna.

Coennuenns
XUMUYECKUX
3JIEMEHTOB.

14

11

Pazpen 11.

Xumus B nuHamuke (31 yac)

N3menenus,
MIPOUCXOJISIIIINE C
BEIIIECTBAMH.

11

PactBopenue.
PactBopsl. Peakiinun
MOHHOTO OOMeHa 1
OKHCIIUTENIBHO-
BOCCTaHOBHUTEIHHBIE
peaxIumu.

14

14

Hrorosoe
[IOBTOPEHUE.




9 kaacce

Pazpgen 1. O0mrast XxapakTepUCTHKA XUMHYECKHIX DJIEMEHTOB M XUMHUIecKnX peakiuii. (11 gacoB)

OOmias 11 9 4
XapaKTePHUCTHKA
XAMHYECKHX
J3JICMCHTOB U
XAMHYECKHX
peaKIui.

Paznen Il. Mertamnel. Hemeramnel. (57 yacoB)

Merasisl. 17 15 6

w

HewmeTtamier. 29 25 11

[poexTHas 3 3 3
AEATENbHOCTD
yYaLIAXCSL.

O0001enne 3HaHui 8 8 1
110 XHUMUH 32 KypC
OCHOBHOM IIKOJIBI.




3. KasengapHo - TeMaTH4YecKoe MJIAHUPOBaHUE
¢ onpeaeJleHHeM OCHOBHBIX BU/I0B YUeOHOM 1eATeJIbHOCTH

XNUMMUJL. 8 kaace
Ne Pasznen Tema ypoxka KoJj-Bo OcHOBHBIEC BHIBI JeATeIbLHOCTH JaTta npoBenenus ypoka | Peruonain-
NporpamMmel YacoB HbI
KOJHYECTBO o naany dakTHUec | KOMIIOHEHT

yacoB KH




BBenenue
(8 uacom)

BBoaHBII HHCTPYKTaX IO

TEXHHKE 0€30IMacHOCTH.
XuMus — 4acTh
€CTECTBO3HAHMS.

[Ipenmer XAMUU.
Bemectna.

Xumusi —  Hayka O
BCIIIECTBAX, UX CBOMCTBAX U
MIPEBPAILICHUSX.

PackpriBaroT 3HaUCHHE TEPMHHOB XUMHsI, CTPOCHHE,
CBOMCTBa U TMPEBpAlllCHUS BEIIECTB, AaTOMBI,
MOJICKYJIBI.

Y4acTBYIOT B OOCYXACHHH BOIIPOCA O TOM, ISl YETO
HY>KHO 3HATh XHMHIO.

Ha3piBaloT W KpaTko XapakTepU3yIOT HCTOYHUKHU
3HAHWH 110 XUMHH.

IIpeBpamieHus  BEIIECTB.
Ponp xumum B KWU3HH
YeJIOBEKA. XHUMHYECKOS
npousBoactBo B Kamyx-
CKOI 001acTH.

OnpenensitoT  MOHATHS:  XUMHYECKas  peakuus,
xemodurus, xemohoOusl.

XapakTepusyroT poJib XUMUU B )KU3HHU YEIIOBEKA.
OOBACHSIOT MOHATHE XUMHUYECKAs PEaKIIHs.
PackppIBarOT OTIIMYMS XUMHUYECKUX PEAKINA OT (u-
3UYECKUX SIBJICHUH.

Ilepuonnueckas  cucrema
XHUMHYECKHUX 3JIEeMEHTOB [].
. MengeneeBa. 3Haku
XHUMUYECKHX JIEMEHTOB.

OmnpeAensioT TOHATHS: XUMUYECKUM  DJIEMEHT,
[lepropmueckast cucteMa XUMHYECKHUX 371eMEeHTOB Jl.
W. MenneneeBa, 3HaKH XUMHUYECKUX DJIEMEHTOB.
XapakTepusyioT IIOJIOKEHHUE XHMHYECKOTO
aneMeHTa B llepuogmueckoil cUCTEME XHUMHYECKUX
anementoB J[. M. MenneneeBa (3Haku nepBbix 20
XUMHUYECKUX IJIEMEHTOB).

XuMmudeckue (hOpMYyJIBL
OTHOCHUTENbHAST aTOMHasl U
MOJIEKYJIIpHas Macca.

OnpenessioT NOHATHS: XUMHUUYecKas Gopmya.
XapakTepus3yloT 3aKOH IOCTOSHCTBA  COCTaBa
BEILECTB.

PackpbiBaroT  3HaueHWe ~XUMHUUYecKas  Qopmyina
BEILECTBA.

PacuuThIBalOT MOJNEKYISIPHYIO MAcCy.

MaccoBag nomns 3neMeHTa B
COEIUHEHHU.

OnpeiessroT MOHATHS: MaccoBasi JIONsS DIIEMEHTa B
COCJIMHECHUH.

OnpenensroT:

- MacCOBYIO JIOJIO 3JIEMEHTA B COCTUHCHHUU;

- mpocTelnyo (HopMyiy BEIIECTBa IO MAacCOBBIM

i, Benylien K pa3BUTHIO

dopMupoBaHHE MTPEICTABICHUI 00 0COOSHHOCTIX ACSITECIABHOCTH JIFOJIC

XUMHYECKOH MPOMBIIIIJICHHOCTH POIHOIO Kpasl.




JOJIAM 3JICMCHTOB.
PaCKpI)IBaIOT 3HAYCHHE MAaCCOBOM HOIU 3JIEMCHTA B
COCOAMHCHHH.

6. Kontponbnast pabdora Nel BrITTOMHSIOT pa3HOYPOBHEBBIE 3aJaHUS.
o TeMe: «ITepBoHa-
YaJbHbIC XHMHUYECKHUE
TIOHSITHSD
7. IIpaktrueckass padora Nel. OnucelBalOT ®  XapaKTepU3ylT J1labopaTopHOe
«3HakoMcTBO C Jabopa- obopymoBaHue; TmpaBuWia pabOTEI B XHMHYECKOU
TOPHBIM ~ 000PYZOBaHHEM. naboparopui.
IIpaBuna Th» PackprpiBaroT mpaBmia pabOTHI € XHUMHYECKOW
MTOCYJION M JTa00paTOPHBIM 000PYTOBAHHEM.
8. Jlaboparophast paborta Nel PackphIBalOT OTIMYUS XHUMHUYECKUX pEaKIUd OT
«CpaBHeHHne CKOpOCTH (U3NUECKUX SBICHUMA.
UCIIapEeHUs1 BOJBI, OIEKO-
JIOHA ¥ 3THJIOBOTO CIIUPTA C
(bUABTPOBATILHOM OyMarmy.
9. 2 OcHOBHBIE  CBEACHHA O OnpenenstoT TMOHATHS: CTPOGHHE aToMa, SApO = =
= CTPOCHUH aTOMOB. (IPOTOHBI, HEUTPOHBI, HIEKTPOHBI). =5, =l
< Okckypcuss Ha ADC T Ha3piBaloT M XapakTepu3ylOT CTPOCHHE aTroMa, g % = § §
e O6HuHCKa. (¢u3NUecCKuii CMBICT aTOMHOTO HOMEpAa, OIBITHI QE E § o >
:E‘ Pesepdopaa. 2 % g 3 §
10. | £ g Uzotonsl  kak  pasHo- OnpenemsitoT NOHATHA: U30TOIIbI, U300apHl. ‘;d N5 5B
g 8 BUAHOCTH  aTOMOB  XU- Ha3piBaloT W XapakTepu3ylOT CTpPOEHHE aToMa, o Em 2 E
§g MHYECKOTO JIIEMEHTA. (GU3NYeCKUii CMBICT aTOMHOTO HOMEpa, OIBITHI E 3 f, 8 =
EV Pesepdopna, sepHbie TPOIecCHI. a E); ; =
11. o ONEKTPOHBI. Crpoenue OnpenensroT TMOHATHS: aTOMHBI HOMEp, HOMED %% 22 é
= JNEKTPOHHBIX  000JI0YeK TPYNIBI ¥ IEPHOA. Z g g 5 =
E aTOMOB XUMUYECKUX XapakTepusyrT 0cOOEHHOCTH OOJIBIINX MEPUOIOB. é 9 5 &
3JIEMEHTOB. CoCTaBJISIIOT  QJIEKTPOHHBIE W DJIEKTPOHHO-




12.

rpaduIecKrue CXEMBI CTPOCHHS aTOMOB 3JIEMEHTOB 1 -
20 ITepuoanyeckoi CUCTEMBL.

13.

Ilepuonuueckas  cucrema
XUMHUYECKHX IEMEHTOB /I
. MenpeneeBa u cTpoeHue
aTOMOB.

OnpenesstoT MOHATHS: TPYIIBL, TEPHOABI, TPOCTHIE
BEIIeCTBA.

Xapaktepmytor  IICXD JI. WU. MenneneeBa u
Ilepuonnueckuii 3aK0H.

14.

Honnast xumu4deckas CBS3b.

OnpenemnsroT MOHATHS: XUMHUYECKas CBSA3b, HOHBI,
WOHHAs ¥ BOJOPOJHAs XUMUYECKAsI CBS3b.
XapakTepusyoT

- HOHHYIO XHMHUYECKYIO CBSI3b;

- BOZOPOJHYIO XUMHUYECKYIO CBSI3b;

- THII CBSI3U.

OnpenensitoT TUITBl XUMUYECKOH CBSA3H y MPOCTHIX U
CJIOXHBIX BEILIECTB.

15.

KoBaneHntHas HenoisipHast
XUMHYECKas CBS3b.

OnpenensitoT ~ MOHATUS:  XMMHYECKash  CBS3b,
KpaTHOCTh CBSI3H, JIMHA CBA3U.
XapakTepu3yroT KOBAJICHTHYO HETIOJSAPHYIO

XUMUYECKYIO CBS3b.
OnpenenstoT TUITBI XMMUYECKOH CBA3M y MPOCTHIX U
CJIO’KHBIX BEILECTB.

16.

KoBanenTnas MMoJiApHas
XUMHUYCCKas CBA3b.

OnpenemnsitoT NOHSATHA: XUMHYECKasl CBS3b, 3JIEKT-
POOTPHULIATENEHOCTb.
XapakTepusyroT KOBAJICHTHYIO MOJIIPHYIO
XUMUAYECKYIO CBSI3b.

17.

OmnpeaensoT  THI XUMHYECKOH CBSI3U B
COEIUHEHUSIX.
MeTtamnnueckas Onpeaenstor HOHSITHUSL: XUMHYECKas CBSI3b,

XUMHUYCCKas1 CBA3b.

METaJUIMYECKAst XUMUYECKAsS CBA3b.

XapakTepusyroT  METAUIMYECKYH)  XHMHUYECKYIO
CBSI3b.

Onpenensior  THI XUMHUYECKON  CBSI3U B
COEIMHEHUSIX.

O0001esne U cucrema-
TU3aIMd 3HAHUM 1O TeMme

IIpuMeHsIOT TEOpeTUYeCKU Marepuai, W3y4eHHbIN
Ha IIPEeAbLAYIIUX YPOKAX HA IPAKTHUKE.




«ATOMBI XUMHUYECKUX
3JIeMEHTOBY.  VcTouHuku
PaJIMOAaKTUBHOCTH U MEPBI
MPEZI0CTOPOKHOCTH B
Kayxckoit o61acTm.

18. Kontponbhast pabora No2 BEIMONHSIOT pa3HOYpOBHEBBIC 3a1aHUSL.
o TEME: «ATOMBI
XUMHYECKUX JIEMEHTOB.
19. IIpocTeie  BemectBa - OnpenensfoT ~ TOHATHSA:  XUMHYECKas  CBs3b,
METaJLTHL. METaINTNIeCcKass XHMHYECKas CBSI3b. © «
HJIMK-Kaayra - XapakTepus3yloT BEIIECTBO, MPOCTOE BEMIECTBO, g B
H &
AIIEKTPOMETAILITYPrH- METaJIIB, 2 8
YeCKWH  3aBOJI  HOBOTO XUMHYECKHAE DJIEMEHTHI Ha OCHOBE TIIOJIOKEHUS B s 8
o < O
HIOKOJIEHUSL. [ICXD . Y. MenneneeBa 1 0coOOEHHOCTEH CTpOEHHS S o
[
UX OT aTOMOB; & c
CBSI3b MEXJYy COCTaBOM, CTPOCHHEM M CBOICTBaMH é 3
BEIIECTB. = 2
s g8 .
& T 3 2
20. 5 IIpocTeie  BemecTBa  — OnpenensoT [MOHATUA: XUMHUYECKAS CBSI3b, 52 S
2] o
S = HEMETaJLIHI. METAITNYeCKass XUMHYECKas CBSI3b. é % S
2 § Hemeramnmueckue XapakTepusyroT BELIECTBO, IPOCTOE BEILIECTBO, = °
o]
% = KOHCTPYKI[HOHHEIE HEMETaJUIbI, aJUIOTPOIIHS. ég E 2
~ 3]
5~ Matepuansl B bopoBckom -XUMHYECKHE DIIEMEHTHl HAa OCHOBE IIOJIOKECHHUS B g = &
g paiioHe. I[ICXD3 J. . MenaeneeBa 1 0COOCHHOCTEH CTPOCHUS E 5 &
= MX OT aTOMOB; = § K
-CBSI3b MEXJy COCTaBOM, CTPOEHHEM W CBOIMCTBaMHU <=
S|
BEILIECTB. g =
> 8
21. Konmgecto BEIIIECTBA. OnpenesisitoT ~ TOHATUS:  XUMHUYECKass  CBS3b, A 5
>
™
22
e
= S
o, &
: 4

Mounb. MonsipHas macca.

METaJUINYeCKasi XMMHYECKasl CBSI3b.
XapakTepus3yloT KOJMYECTBA  BEIECTBA, MOJb,
MOJISIpHAsE Macca, MMOCTOSIHHAS ABOTaIpO, KUIOMOJIb,
MHMJLIA-MOJIb.

- aJITOPUTM BBIUKCIICHUS] KOJIMYECTBA BEILIECTBA;




22.

- QITOPUTM BBIUYMCICHUS MAaCCHl II0 KOJHYECTBY
BEIIIECTBA.
Pemaror 3amaun.

23.

Monspublii  00BeM  Tra3o-
00pa3HBIX BEILECTB.

OnpenenstoT ~ MOHATUSA:  XUMHYECKass  CBs3b,
METaJIINYecKas XUMUYECKasl CBSI3b.

MOJSIPHBIE  00bEM, MWUIAMOJSIDHBIH H  KHJIO-
MOJISIPHBIH 00BEMBI Ta30B.

XapakTepusyoT

- aJITOPUTM BBIUKCIICHUS KOJIMYECTBA BEILIECTBA;

- QITOPUTM BBIYHCICHUS O00BEMa IO KOJIHYECTBY
BEIIECTBA.

Pewarot 3amayu.

24.

Pemenne 3agau o
hopmyure.

OnpenensroT MTOHSATHSA: XHUMUYECKast CBSI3b,
METAJININYCCKAaA XUMHUUYCCKasl CBA3b.

XapakTepu3yloT KOJUYECTBa  BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, IMOCTOSTHHAsT ABOTaapo, KUIOMOJIb,
MUJUTA-MOJIb, MOJISIPHBIN 00BheM, MUJLTUMOJISIPHEIN H
KHJIO-MOJISIPHBIA 00HEMBI T'a30B.

- QITOPUTM BBIYHMCIIEHUS KOJMYECTBA BEIIECTBA;

- aNTOPUTM BBIYHCIEHHUS MAacChl 10 KOJIHYECTBY
BEIISCTBA;

- aJII‘OpI/ITM BBIYHUCIICHUA OGBeMa 110 KOJ'II/I‘-IeCTBy
BEIIECTBA.

Pemarot 3amaun.

25.

O0Oo01ieHne W CcUCTEMa-
TU3aINs 3HAHUH 110 TEME
« IIpocTsle BemecTBay.

IIpuMeHAI0T TeopeTHYeCKUil MaTepuall, U3y4eHHBIN
Ha TPeABIAYIINX YPOKax Ha MPAKTHKE.
Pemarot 3anaum.

Konrtponbnas paborta Ne3
o TEME: «IIpocteie

Brimonsasior Pa3sHOYPOBHCBBIC 3a/IaHU.




BEILIECTBAY.

26.

217.

28.

29.

31.

COCHI/IHCHI/IH XUMHUYECKHUX IJIECMEHTOB

(14 yacoB)

CremneHp OKHCJICHUA.
BI/IHapHI)Ie COCIMHCHU.

OnpenenstoT NOHATHSA: CTENEHb OKUCIICHUS.
XapakTepusyoT

- QIrOpUTM COCTaBJIeHHS (GOPMYJ IO CTENEHH
OKHUCJICHUS,

- QJITOPUTM ONPEIEICHUS CTEIEHU OKUCICHUS B
COCITUHECHUH.

Ja1oT Ha3BaHMs XUMUYECKUM COCIMHEHHUSM.

Okcuapl.  Jleryune  Bo-
JIOpPOJIHbIE coeauHeHus. Mx
npumeHeHue B Kamyxckoit
obmacTH.

OnpeaensroT MOHATHS: OKCUIBI, THAPUIBL
XapakTepusyoT

- KJIaCCU(HUKAIINIO OKCHJIOB;

- QJIrOpUTM COCTaBJICHUS (OpPMyNn MO CTENCHU
OKUCIICHUS;

- aJTOpPHUTM OIpENeICHUS CTEIeHH OKWCICHUS B
COCIMHEHNH,

- KQUECTBEHHYIO PEaKIINIO Ha YTJICKUCIIBIN Ta3.

JlaroT Ha3BaHUS XUMHYECKAM COSIMHEHUSIM.
Pemraror 3amaumn.

dopmMupoBaHUE

OMHApPHBIX

COCTMHEHMSIX, 00 UX POJIH U

npeacTaBJICHUN O

MPUMEHCHUHU JJI pCIICHUA

po0JIeM POJTHOTO Kpasl.

OcHoBaHusa. XHUMHYECKOE
npomsBogctBo B Ka-
JYKCKO# 00MIacTw.

OnpenenstoT MOHATHS: OCHOBAaHUS, UOHBI, KATHOHBI
Y aHUOHBI, HHIUKATOPHI.

XapakTepusyroT

- aJITOPUTM OIIpEIEIeHUs XapaKTepa Cpebl.

JlaroT Ha3BaHMS XUMHYECKUM COCIMHEHHSIM.
Pemarot 3amaun.

Kucnote! 1 nx IIPUMCHCHUC
B BopoBckoM paiioHe.

OnpeﬂensnoT TMOHATUA: KUCJIOTHI, UHIUKATOPHI.
XapakTepusyroT

- aJITOPUTM OIIPEJIENEHUS XapaKTepa Cpeapl.
JlatoT Ha3BaHMS XUMUUYECKUM COEIMHEHUSM.
Pewaror 3a1auu.

Comn Kak TPOU3BOJHBIE
KHCJIOT U OCHOBAaHHH.

OnpenessitoT HOHATHS: COJIH.
XapakTepusyroT

DopMHUpOBaHUE MPEICTABICHUI

00 0COOEHHOCTAX AEATEILHOCTH

mozeH, Beaylel K pa3BUTHIO

IIPOMBIIIJIIEHHOCTHU BOpOBCKOFO

paiioHa u

Kany»xckoit obnactu.




32.

IIpousBoacTBO MUHe-
pambHBIX  ynoOpeHuil B
Kanyxckoii obnactu.

- aJrOpuUTM COCTaBIeHUS (OPMyIT MO CTEeTleHH
OKHCJICHHUS.

JlaroT Ha3BaHUS XUMHYECKUM COCIUHCHUSM.
PemaroT 3amaumn.

33.

OCHOBHBIE  KJIACCBI  HE-
OpPTaHMYECKUX BEIICCTB.

OrnpeaensoT TTOHSTHS: OCHOBHEIE KJIaCCHI
HEOPTraHWYECKUX BEIIECTB.

XapakTepusyoT

- QITOpUTM  ONpeleieHus  MNPUHAIICKHOCTU
BEILIECTBA K ONPEAEIEHHOMY KJIACCy;

- aJIroOpuTM COCTaBJICHUS (OpPMyN IO CTENCHU
OKHCJICHHS.

JlaroT Ha3BaHMS XUMHYCCKUM COCIUHCHUSIM.

Pemarot 3agaun.

34.

AMopdHBIE ©  KpHCTal-
JMYECKUE BEIeCTRA.

OnpenenstoT TMOHATUS:  arperaTHOe  COCTOSIHHE
BEIIECTBA, KPUCTAIUINIECKUE U aMOP(HBIE BEILIECTBA.
XapakTepusyoT

- 3aKOH IIOCTOSIHCTBA COCTABA;

- TUIBI KPUCTAJUIMYECKUX PELIETOK (aTOMHasi, MoJie-
KyJISipHAsl, HOHHAS! U METAJUTUUECKas).

Pewaror 3a1aumn.

35.

YucThle BEIECTBA U CMECH.
CMmecu BeleCcTB IpUMe-
HieMbIX B  bopoBckom

XapakTepu3yIoT YHCThIe BEIIECTBA, CMECH BEILECTB,
NPUPOAHBIE cMecH (BO3IyX, NPUPOAHBINA Ta3, HEPTH,
MIPUPOJIHBIE BOJIBI).

36.

parioHe. Peurarot 3aaun.

Paznenenne CMeCeH. OnpenensroT TTOHATHS: (unpTpoBaHmE,
Ouncrka BEIIECTB. JACTHJUTSIIINSA, KpUCTAJUTH3AIIHS, BO3T'OHKA,
Crioco0bl pazneneHus HeHTpU(yrupoBaHue.

cMeced B bopoBcKOM XapakTepusyoT

paiioHe.

- IPOIIECCHI PA3CICHUS CMECEH;
- OYHCTKY BEIIECTB.
Pemraror 3amaun.

37.

[Ipaktnyeckas paborta Ne2
«OuncTka  3arps3HEHHON
IIOBAPEHHOU COJINY.

XapakTepusyro
- IIPOLIECCHI Pa3JEIICHUs CMECEN;
- OYMCTKY BEIIECTB.

MaccoBags u  oOBeMHAas
011 KOMIIOHEHTOB CMECH.

OnpenensifoT MOHIATHS: MaccoBas U O0bEMHas JIOJIs
KOMIIOHEHTOB CMECH.




XapakTepusyroT

- aJrOpuTM BBIYKCICHUS MacCOBOW M OOBEMHOMU
JIOJIM KOMIIOHEHTOB CMECH.

Pemarot 3agaum.

38. IIpaktuueckas pabora Ne3 XapakTepusyroT
«IpuroToBnenue pacTeopa - IPOLIECCHI IPUTOTOBIIEHUS] pACTBOPOB.
C  33JaHHOM  MacCOBOU
Jonen PacTBOPEHHOIO
BEIIECTBAY.
39. Konrtponbnass pabora No4 BEIMONHSIOT pa3HOYpOBHEBBIC 33/1aHUSL.
mo Teme: «CoenuHEHUS
XUMUYECKHUX YIEMEHTOBY.
40. duznyeckue SBJICHUSL. OnpenendiorT MOHATHS: XMMHYECKas  peaxius,
Pasnenenune cmecei. KJIacCU(UKAIHS XUMUUECKIX PEaKIHi.
XapakTepusyroT
- YCITIOBUS ¥ IPU3HAKU XUMHUYECKHX PEaKIHi;
= - KIacCU(UKALMI0 XUMHYECKMX peakiui 10
3 MOTJIOLICHUIO HJIN BBIACTICHUIO SHEPTHH.
§ Pemraror 3amaumn.
41. g 3aKOH COXpaHEHUS MAacChl OnpenensioT  HOHATHS:  XMMHYECKas  peaxifus,
2 BEIIIECTB. XuMr4eckue XUMHYECKOE ypaBHEHHE.
° YpaBHEHUSI. XapakTepuzyroT
5 ’Eg - 3aKOH COXPaHEHMS MacChl BEIIECTB.
g2 Pemaror 3a1aun.
42. % : CocTaBreHue  ypaBHEHUH OnpenensioT  TOHATHS:  XUMHAYECKas  peaxiius,
EC XUMHAYECKHUX PEaKLIUH. KJIacCU(UKANI XUMHUUECKUX PEaKLHH.
=y XapakTepusyoT
o - YCITIOBUS ¥ IPU3HAKK XUMHUYECKHIX PEaKIIHi;
= - KJacCU(MKAIMI0 XUMHYECKHX peaKuuid 1o
z MIOTJIOIICHUIO WJIN BBIACTICHUIO SHEPTHH;
S - UITOPHUTM HAMTUCAHUS XUMHYIESCKHX PEaKIINH.
= PemaroT 3a1auu.
43. Pacuersl 1Mo XMMHYECKUM OnpexnensiioT  MOHATHS:  XUMHYECKas  peakuus,

YPABHEHUSIM.

KJIaCCI/I(i)I/IKaHI/ISI XUMHUYECCKHUX pealcum‘/'l.
XapakTepusyoT
- YCIIOBUSI M IPU3HAKU XMUMHUYECKHUX pPEaKLni;




- aJITOPUTM HaIMCaHUS XUMHUSCKUX PEaKITHIL;

- aJIrOpuTM  BBIYUCICHUA TI0  XUMHYECKUM
YpaBHEHUSIM MacChl, 00beMa MIIM KOJINYECTBA OJTHOTO
W3 TPOAYKTOB pEeakIWd IO Macce MCXOIHOTO
BEISCTBA.

PemaroT 3amaun.

44,

45.

Peaknym Pa3IOKECHHUSL. OmnpeAensioT MOHATHS  pPEakUUd  Pas3lIoKCHHUS,
Tlonsarue o CKOPOCTH CKOpPOCTh XHMHYECKON peaKIuh, KaTaJIu3aTopHI,
XHMHUYECKOW peakuuu Hu (hepMEHTHI.
KaTaau3aTropax. XapakTepuzyoT
- aJTrOPUTM COCTAaBJICHUS YpPaBHEHHUA XHMHUYECKUX
peaKIIuif;
- aHFOpI/ITM peIHeHI/ISI 3a1a4 Ha BBIYHCJICHUC
CKOPOCTH XUMHYECKOHN PEaKITim.
Pemraror 3agaun.
Peaxuu COCIUHECHNS. OmnpeAensioT  MOHATUS  pPEaKIUH  COCIMHCHHS,

[{enouku nepexoa0B.

o0OpaTuMbIe u HeoOpaTHMbIe peakuuu,
KaTaINTHYECKHE U HEKATAIMTUYECKUE PEAKIINU.
XapakTepusyroT

- aJII‘OpI/ITM HaITnCaHUusI XUMHNYCCKUX peaKHHﬁ;

- QITOPUTM ONpENENeHUs TUNa XUMHUYECKOU
peaxiuu.

Pemarot 3amaun.

46.

Peaknun 3amenienns. Psig
aKTHUBHOCTH METAJIJIOB.

OnpenenstoT MOHATHS PEAKINU 3aMEIICHHUS.
XapakTepusyroT

-001I1e CBOWCTBA METAJIIOB;

-psAJl HAIPSHDKEHU METAJUIOB;

- PEAKINH C KHCIOTaMH H COJISIMH.

Pemarot 3amaun.

47.

Peakniun oomena. Ilpasmiio
Bepromne.

OrnpeaensroT MOHATHS peakiui 0OMeHa.
XapakTepusyrT

- npasuio beprosute;

- aJITOPUTM HalMCaHUsl XUMHUYECKUX PeaKLuid;

- QJITOpPUTM ONpENEICHHUS THUIA XUMHYECKOU
peaKLuH.

Pemarot 3amaun.




POJIUTHI.

CTETNEHb EKTPOIUTHUECKON JUCCOLUALIHH.
XapakTepusyoT

48. Tumner XUMUYECKUX OnpeznemnsroT NOHATHS BOJA, THIPOJIN3.
peakuuii  Ha  IpUMEpe XapakTepusyoT
CBOWCTB BOZBI. - UITOPUTM HAMUCAHUS XUMHUYECKUX PEaKIINN;
- aJIrOpuUTM OMNpENeNIeHHs TUMA XHMUYECKOM
peaxuuu.
Pemaror 3aauu.
49. O6obmenne ©  cucre- [TpuMeHSIOT TeopeTHYecKuid Marepuaj, M3y4eHHBIH
MaTH3aLusl 3HAaHUH 110 TeMe Ha MpebIAYIINX YPOKax Ha MPaKTHKE.
«Kraccel HEOpraHHYEeCKUX Pemraror 3amaun.
BEIIeCTB. THMBI XuMHYec-
KHUX peaKuuii».
50. Kontponbhas pabora No5 BEIMONHSIOT pa3HOYpOBHEBBIC 3a/1aHUSL.
o TEeMe: «Kaccrr
HEOPraHWYEeCKUX BEIIECTB.
Tunsl XUMHUYECKUX
peaxKuuin».
ol. = PaCTBOpeHI/Ive Kak (hU3MKo- OnpenensioT TMOHATHS: PacTBOPUMOCTb, THIPATHI,
L= S XUMHAYECKUN nporecc. KPHUCTAIOTHAPATHI, PacTBOP.
E_ % g PactBopuMOCTSb. XapakTepusyroT
2 =R - PacTBOPUMOCTD BEILIECTB B BOJIC;
g g = 22 - (pU3NYECKYIO 1 XHMHECKYIO TEOPHIO PaCTBOPOB;
55 = S - HACBHIIICHHBIH, HEHACHIIICHHBIH U TEpPECHILEHHbIE
SEE5 g PacTBOPBIL.
5 S 5 E9 Pewenue 3amay.
52. | & = Z 2 | DIeKTpONHUTEl U HEJIeKT- OnpenemsitoT MOHATHS: 3JIEKTPOJINT, HEIIEKTPOJIHT,
55 F
£% 3
= f

- MexaHu3M D /;
- CWJIbHBIE U C1a0bIe AIEKTPOIUTEHI.




53.

54.

OcHOBHBIE
teopuu I/I.

ITOJIOKCHUA

OrnpeaensoT TTOHSTHS:
JIUCCOLIMAITHSL.
- OCHOBHBIE nosoxeHus T/

OJICKTPOJIUTUYCCKAsA

55-
56.

HoHHbIE ypaBHEHUS.

OnpenensfoT MOHITHS: HOHHBIE YPaBHEHUS.
XapakTepusyroT

- peaKlMyi UOHHBIC YPaBHECHMUS;

- peaKlMy HeUTpaIu3aIuu.

CoCTaBIAIOT NOHHBIE YPaBHEHUSI.

58.

Kucnots B CBETE
3JIEKTPOTUTUYECKON
JTUCCOITNAITIH, 170
KITACCH(UKAITHIS, CBOIi-
CTBa.

®dapmaneBTHYECKAs IIPO-
MBIIUIEHHOCTh Kayxckoit
obuactu.

Onpenensitor TIOHSTHSA: KHCJIOTBI,
JIEKTPOIUTHYUECKAs] TUCCOLUAIINS, HHIUKATOPBI, Psij
HaIpsSHKEHUN METAILJIOB.

XapakTepusyroT

- p€aKluu, MOHHBIC YPABHCHUS,

-Ompe/esIeHUe XapaKkTepa Cpe/ibl.

CoCTaBISIIOT HOHHBIE YPABHEHHUSI.

59.

OcHoBaHUsg B CBETE D3JIEK-
TPOJIUTUYECKON JIAcco-
uaI, WX Kiaccupuka-
LU, CBOMCTBA.
®dapmaneBTHYECKAs IIPO-
MBbIIUIEHHOCTh Kayxckoit
00acTH.

OnpeaensoT TOHSTHA: OCHOBaHHS,
3NIEKTPOJINTHYECKAsE AUCCOUUALNS, UHANKATOPHI.
XapakTepusyroT

- p€aKiu NOHHBIC ypaBHeHI/IH;
-OTIpe/IeTICHUE XapaKTepa CPeibl.
CoCTaBJISIFOT HOHHbBIC YPABHCHUSI.

60.

Oxkcunpl, ux Kiaccupu-
KaIlis, CBOMCTBA.
®dapmareBTHYECKAS TTPO-
MBIIEHHOCTh  Karykckoit
obnacTu.

OnpenesnstoT IMOHATUS: COJIM, 3JIEKTPOIUTUYECKAs
JUCCOLMAnMs CoJIed B BOJHBIX pacTBOpax, COJIH
KHCIIBIE M1 OCHOBHEIE.

XapakTepusyoT

- IUCCOLMALUS KACIIBIX U OCHOBHBIX COJIEH.
CocTaBlAI0T NOHHBIE YPaBHEHUS.

T'eneTnueckas cBsA3b MEXKITY
KJaccamu HeopraHuyec-
KHX BEIIECTB.

XapakTepusyroT
-OCHOBHBI€ KJIACCHI HEOPTAaHUYECKHUX COEAMHEHUH.
CoCTaBIAIOT ypaBHEHUS] XUMHUYECKHUX PEaKIIni.

dopMHupoOBaHHUE TPEICTABICHUI 00 0COOCHHOCTSX ACATCIHHOCTH JIFOICH,

)71

Kanyxcko

WOoHa U

Boposckoro pa

o0nactr. OCBOGHHE CHCTEM MPEAMETHBIX 3HAHHH IS ITOCISAYIOIIETO
W3yUYCHHS AUCIUILTHH HEOOXOJMMBIX JIUISI TOJYYCHUS HHKCHEPHBIX,

BEIYIICH K Pa3BUTHIO IIPOMBIIILICHHOCTH

v

TCXHUYCCKUX CIICIHUAJIBHOCTCH.




61-
62.

64.

66.

OxuciuTensHo- OnpenensroT  MOHATUA:  CTENEHb  OKHUCIICHHS,

BOCCTaHOBUTEIILHBIE OKHUCIIUTEIb, BOCCTAHOBUTEIID.

peaKuu. XapakTepusyoT
-OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
CocTaBisiior OKHCIIUTENIEHO-BOCCTAHOBUTEIILHBIE
peakuuu.

CaoiicTBa IIPOCTBIX XapakTepusyoT

BEHIECTB — METALUIOB W - CBOWCTBa MNpPOCTBIX BEIIECTB — METAUIOB H

HEMETaJIJIOB, KHUCIIOT, COJICH
B cBete OBP.

HEMETAJIOB, KHCIIOT, cojiek B cBeTe OBP;

- METO/ 3JISKTPOHHOTO OaJlaHca.

CocCTaBisoT OKHCIIUTEIIEHO-BOCCTAHOBUTCIIHLHEIC
peaxiuu.

68-
70.

O0o061ienne U
cucTeMaTH3anys 3HaHUH 110
Kypcy 8 Kiacca, perieHue
pacuUeTHBIX 3aJ1a4.

O0001Ial0T U CHCTEMATU3UPYIOT 3HAHUS MO Kypcy 8
KJIacca, pelarT pacyeTHbIC 3a/1a4H.

Urorosas KOHTpPOJIbHAs
pabora u ee aHanu3. Ponb
XUMHNYECKOI'O
MIPOM3BOCTBA ISl HAIIEro
peruoHa.

BBINONHAIOT pa3HOYPOBHEBBIE 3aAaHUSL.

®opMupoBaH
ne npen-
CTaBIICHHI O
XAMUH, €€
poiu B KU3-
HA W Tpo-
(deccroHab
HOU nes-
TEJIBLHOCTH

yeJI0BEKa,

HEe00XO0INUMO
CTh TpPUME-
HEHHWS  3Ha-
HUM s
penieHus

COBPEMEHHBI
X paK-
THUYECKHUX

3aa4  poA-




HOTO Kpafd, B
TOU YHUCJE C
y4€TOM

pBIHKA  TpY-
na  Kamyxc-
KOW o0JiacTu.

XUMMUSL. 9 kaace

Paznen
NMPOrpaMMbl
KOJIM4Y€eCTBO

4acoB

Tema ypoka

Koa-
BO
JacoB

OcHoBHbBIE BUBbI NeATCJIbHOCTH

JaTa npoBeaeHus ypoka

o murany

dakTHUeCcKHn

PernonajanHbIiH
KOMIIOHEHT




Oomasn XAPaKTEePUCTUKA XUMHYECCKHUX 3JIECMECHTOB 1 XUMHUYECCKUX pealcum”l

(11 gacoB)

BBoaHBI  HMHCTpPYKTaX
0 TeXHHKe Oe3omac-
HocTH. BBenenue.

XapakTepu3yroT BaKHEUIINE XUMUYECKHUE MOHATUS:
XUMHYECKUHT AJICMEHT, aToM, MOJICKYIIa,
OTHOCHUTEJILHBIC aTOMHAs M MOJICKYJISIpHAs MacChI.
OOBsCHAIOT  (PU3WYECKUH  CMBICT ~ aTOMHOTO
MOPSKOBOTO HOMEpa XHMHYECKOTO JJIEMEHTa,
HOMEPOB TPYIIIBI, MEPHOAA, K KOTOPHIM 3JICMCHT
npuHamrexuT B [ICXD /1. 1. Menneneena.
PackpbiBaroT 3HaYeHHE TEPMHUHOB XUMHUS, CTPOCHHE,
CBOMCTBA M NPEBpALIEHUS BELIECTB, AaTOMBI,
MOJIEKYJIBI.

Y4acTBYIOT B OOCYXACHHH BOIIPOCA O TOM, ISl YEeTO
HYXXHO 3HaTbh XUMHUIO.

Ha3pIBaloT W KpaTKO XapaKTEPU3YIOT HCTOYHHUKH
3HAHUM 110 XUMHH.

CTposIT JIOTUYECKUE 1IEMTH PACCYKJICHUI.

XapakTepucruka
XUMUYECKOTO 3JIEMEHTA
M0 €ro IOJIOXKEHUIO B

OHpCI[CJ'ISHOT IIOHATHA: XUMHYECKUI 9JICMCHT,
IIOJIOKCHUEC XHUMHUYECCKOT'O 9JICMCHTA B
[lepuonnueckoi cucTeMe XUMHUUECKUX 3JIEMEHTOB /1.

1 1(0),¢C) . n. U. MenpaeneeBa, MeTa1 1 HEMETAIL.

MeHeneesa. HaspBaror u XapaKTEPU3YIOT  XUMUYECKHE
AJIEMEHTBHL.

CgoiicTBa OKCH[IOB, OnpenensroT MOHITHS: OKCHJI, KHCIIOTa, OCHOBAaHUE H

KHUCJIOT, OCHOBaHUM, COJIb.

coneii B ceete TO/I.

XapakTepusyoT

- CBOICTBAa HEOPTAHUYECKUX COCTNHEHHIA,

- METO/ 3JISKTPOHHOTO OaJlaHca.
CocTaBysOT eKTpoHHbIH Oananc st OBP.

I'enetnueckue pAIBI OnpenensfoT MOHITHS: METAII K HEMETAJLI.

METaJIJIOB u XapaxkTepusyroT

HEMETaJIOB. - MOJI0KeHne MeTautoB U HemeTayuioB B [ICXD /1. U.
Menneneena.
COCTaBIAIOT TEHETHYECKUE psAAbl MeTaia |
HEMETaUla, YpPaBHEHHS pEakUUd  XMMHYECKUX
cBoiicTB Me u nHeMe.

XuMugeckast XapakTepusyloT pojb XWUMHYECKUX DJJIEMEHTOB B




OpraHuzaius >KUBOH U
HEXUBOU NPUPOJIBL.

JKMBOM M HEXKUBOM MPHUPOJIE.

Knaccudukanms
XHMHYECKUX  Peakluil
M0 Pa3INYHBIM OCHOBA-
HUSIM.

OnpenensifoT MOHITHS: XUMHUYCCKash PEaKIus, TUITbI
XUMHUYECKUX PEakInid, TEIIoBoH 3(deKT, dK30- H
sHpoTrepmudeckue peaknun, OBP, obOpatumbie u
HEoOpaTHMBbIC peakuum, TOMOTCHHBIC u
TEeTCPOTCHHBIC  PEaKIUW,  KaTAJIUTHYECKUE |
HEKaTATUTHIECKIE PEaKIIHH.

XapakTepusyT

- XUMHUYCCKUEC PCAaKIUHU 110 PA3JIMYHBIM IIPU3HAKaAM;

- OHHBIE YPaBHEHUS PEaKIIHL;

- OKHCJIUTENh U BOCCTAHOBHUTEb.

[Tonarue o ckopoctu
XUMHUYECKON pEAKIUU.

OnpenensitoT HOHATUSA:  CKOPOCTh  XUMHUYECKOU
peaxuuu.

XapakTepusyroT

- (akTopel BIMSIONIME HAa CKOPOCTh XHUMHUYECKOM
peaxuuu.

Pewarot 3amayu.

Jlaboparopnass pabora
Nel «CpaBHenue cxo-
POCTH HUCTIAPEHHS BOJIBI,
OJICKOJIOHA ¥ STHIIOBOTO
cnupra ¢ QUIBTPO-
BaJIbHOW Oymarm.

XapaktepuzyloT  JabopatopHoe  00OpYAOBaHHME;
npaBuiia paboThl B XUMUYECKOH J1a00paTOpHH.

10.

Karanuzaropst.
JlaGoparopHast pabora
Ne2 «Pa3znoxeHue
NEepoKCcHIa BOJIOPOAa C
MOMOIIBI0 OKCHJIa
Maprasua (V) u
KaTajaa3bDy».

OnpenensroT NOHATHA:  KaTalu3aTop, KaTalus,
WHTUOUTOPBI, aHTHOKCHIAHTHL.

XapakTepusyoT

- BIIMSIHUE KaTaJIN3aTOPOB HA CKOPOCTh XMMUYECKOU
peakuuu.

O0o061IeHNe u
cucTeMaTH3aIus 3HaHUI
110 TEME «Obmas
XapaKTEPUCTUKA XUMHUH-

O000IIal0T U CHCTEMATH3UPYIOT 3HAHUSA 10 TEMe
«O01mas xapakTepuCTHKa XUMHUIECKUX DJIEMEHTOB U
XUMHUYECKUX PEAKIIUID.




YCCKHUX DOJICMCHTOB U
XHUMHUYCCKUX peaKIIHfI».

11. Kontponbnass ~ pabora BrInonHAIOT pa3HOYpPOBHEBBIE 3a/1aHUS.
Nel mo Tteme: «OOmas
XapaKTePUCTUKA XUMHUH-
YeCKHUX DJJIEMEHTOB U
XUMHUYECKHUX pEaKLuii».
12. [TonoxeHne MeTalJIOB B XapakTepu3ylT XUMHUYECKUM 3JEMEHT, IMOJIOKEHHE
I[ICX5 . n. XUMHYECKOro 3nemMeHTa B llepuonnueckoil cucreme
Menneneena. Oo6mue xuMudeckux demenToB /. 1. MennaeneeBa, MmeTail.
¢dusnueckue  CBOWCTBA HaspiBatloT ¥ XapakTepu3ylT  XMMHUYECKUE
METaJIJIOB. JIEMEHTBHIL.
13. Cmnasel.  [Ipumenenue OnpenenstoT MOHATHS: CIUIaBbl, YEpHbIE METaJUIbI, dopmupoBaHue
cmaBoB B Kamyxe- LIBETHbIC METAJLIBL. IpeaCcTaBICHUI
KOH o0sacTu. XapakTepusyroT 0 CIIaBaxX U UX
- CIUTaBBI M UX CBOMCTBA; pOJIU B )KU3HU U
-3HaYCHUE BAKHEHIINX CIUIABOB. npogeccroHaib
Has3piBaloT 1 XapakTepHU3yIOT CILIABHI. HOM
JIEATeNIbHOCTH
z ’g 4eJIOBEKa.
14 E g XUMHUYECKHE CBOMCTBa XapakTepu3yloT XHMHUYECKHE CBOICTBA METaJlIOB,
15. | § : MeTauioB. Psn  aktus- AIIEKTPOXUMHUUECKUH PsiJl HAIPSKEHUH METaJIJIOB.
=z HOCTH METAJIJIOB. HazpIBatoT U XxapakTepu3yloT XMMHUYECKHE CBOMCTBA
Jlaboparopnass pabora METAaJLIOB.
Ne3  «BsaumopeiictBue CocCTaBIAIOT ypaBHEHUS XUMHUYECKHX pPEaKIUi.
pacTBOPOB  KHCIOT U
COJIEH ¢ METaJNIaMM.
16. Merannsl B mpupoge, XapakTepusyroT [Tpubnuzutsb
obmume CIIOCOOBI - METaJUTYPTHIO; yYamuxcs K
MOJTy4YEHUs]  METAJUIOB. - MHUKpOOHOJOTHYECKHE  METOAbl  MOJIyYeHHs MIPOU3BOJICTBEH
Oxckypeuss HJIIMK - METaJUIOB. HBIM IIpoLeccam
Kamyra. CocCTaBIAI0T ypaBHEHHS] XUMHUYECKHUX PEaKInil. POIIHOTO Kpas,
17. O0mue  TOHATHS O XapakTepusyroT KOPPO3HI0 METAILJIOB. U3Y4YUTh
CocTaByIAI0T ypaBHEHUS] XUMHYECKHX pEaKLUil. XUMHUYECKUE

KOppo3uun MCTAJIJIOB.




18.

Meramnobasa T.
OOHHHCK.

ACTIeKTHI
9KOJIOTUYECKOTO
COCTOSIHUSA
Boposckoro
paiioHa.

19.

[[lenoynbie METAIIBI.

OnpenenstoT NOHATHSA: LIETOYHbIE METaLIbI.
XapakTepusyoT

- 3JIEMEHTHI IEPBOM IPYMIIBI IJIABHON NOATPYIIIIBI;

- (M3MUECKUE U XUMHUECKIE CBOWCTBA;

- COCOOBI TIOTYYEHHS;

- IPUPOAHBIE COEANHCHHUS.

COCTaBISIIOT  ypaBHEHUS XMMHYECKUX peaklui
(OBP).

20.

CoennHeHNS IET0OYHBIX
METAJIIOB.
JlaGoparopHast pabota
Ned  «BzaumopencTBue
KaJIBITHAS C BOJOM».

XapakTepusyoT

- IPUPOIHBIE COETNHEHMSI IETOYHBIX METAJIOB;

- LIEJIOYU U COJIN.

CocCTaBnA0OT ypaBHEHUS XUMHUYECKHUX peaKIif
(OBP).

21.

OOmast xapakTepuCTHKa
2JIEMEHTOB [JIABHOU
noarpynmns! |l rpynmst.
Jlaboparopnass pabora
Ne5 «Ilomydyenue runpo-
KCHUAAa  KalblUsl U
UCCIIeIOBaHNE ero
CBOMCTBY.

Onpenensror MOHATHS: HIEJIOYHO3EMEIIEHBIC
METaJLIbL.

XapakTepusyoT

- 3JIEMEHTHI BTOPO FPyMIBI TTIaBHOW MOATPYTIIIEI,

- u3NYECKUe U XUMHUECKIE CBOWCTBA;

- CIOCOOBI TIOJTYYEHUS;

- IPUPOJIHBIE COETUHEHMS.

CoCTaB/IAIOT  ypaBHEHUS XUMHMUYECKHX  PEAKLUM
(OBP).

22.

Baxneiimue coeaube-
HUS  IIEJIOYHO3EMEIb-
HBIX METaJUIOB.

XapakTepusyroT

- TPHUPOIHBIE COEAWHEHUS IIEIOYHO3EMETbHBIX
METAaJIJIOB.

CocCTaBIAI0OT ypaBHEHMsSI XMMHUYECKHUX PEaKIUH
(OBP) u nenoyku npeBpamieHuni.

AJIOMUHUI.

OHpe,Z[CJ'IHIOT TMOHATUA: AJIIOMUHOTCPMUSL.




JlaGopaTopHast pabota
Ne6 «Ilomydyenue runpo-
KCUAa  aJIOMHHUS U

XapakTepusyrT
-MeTaiuI no noyoxenuto B IICXD;
- (hu3MUeCKUe U XUMHYECKUE CBOWCTBA;

WCCIIeTOBaHNE ero - CIIOCOOBI TTOTYYICHHUS,
CBOMCTBY. - IPUPOIHBIE COETMHEHHSL.

23. CoenuHeHus XapakTepuzyroT dopmupoBanue
amomuuust. Kommanus - TpPUPOAHBIC COEAWHEHMS (OKCHI, THAPOKCUI U npeacTaBiIeHUi
«A.A.G.»IIponsBoauTen COJIN); 00
b ATIOMHUHHAEBOTO TIpodu - CIOCOOBI TIOJTYYEHHS,; QTFOMHUHHUEBBIX
TS . - IPUMEHEHHUE. KOHCTPYKIHSIX U

CoCTaBIAIOT ypaBHEHHS] XHUMHYECKHX  PEaKIIHid WX POIU B
(OBP). JKH3HH.

24, XKeneso, ero crpoenue, XapakTepuzyroT
¢dusnveckne W XUMH- - MeTai o nojoxenuro B [ICX3;

YEeCKHe CBOWCTBA. - TPUPOJHBIC COEAMHEHUS (OKCUA, THUAPOKCHUA U
CoJn);
- CIOCOOBI TIOJTYYEHHS;
- IPIMEHEHHUE;
- (hu3MUeCKre U XUMIYECKHE CBOUCTBA.
CoCTaBJSIFOT ~ ypaBHEHHS XUMHUYECKHX  peaKIui
(OBP).

25. I'eneTnueckue psab OnpenenstoT MOHATHSA: KOPPO3USI.
xkenesa (Il) m xemesa XapakTepusyoT
(1. Baxueiimue coau - COCITUHCHUS;

Kenesa. - XIMHYECKHE CBOWCTBA COSAMHEHUH jKeme3a.
CoCTaBJSIFOT ~ ypaBHEHHS XUMHUYECKHX  peaKIui
(OBP) u nienouku npeBparnieHui.
26. IIpakTtrueckass  paborta XapakTepuzyoT
Nel «Ilonxyuenue coenu- - COCJJUHECHUS;
HEHHH  METalioB U -XMMHUYECKHE CBOMCTBA COCAMHEHUH METAJUIOB M MX
U3y4YEeHUE UX CBOMCTBY. COCJIMHEHUIA.
CocCTaBiIsIIOT ypaBHEHUs] XUMUYECKUX PEaKIUH.
27. O060011eHune u O0o0uiaeT M cUCTEeMAaTH3MPYET 3HAaHUSL IO TeMe [Tpubnu3uTh




CHUCTEMAaTU3ALMs 3HAHUI
o Teme «MeTalbDy.
Meratyprus B
Boposckom paiione.

«MeTamis».

yyammxcs K
MTPOU3BOICTBCH
HBIM TTPOIECCaM

POIIHOTO Kpas,

U3y4YHUTh
XHUMUYECKUe
ACTIEKTBI
9KOJIOTHYECKOT0
COCTOSTHUS
boposckoro
paiioHa.
28. Kontpomenast ~ pabota BrIMomHSIOT pa3HOYpPOBHEBEIE 3a/1aHUSI.
Ne2 o TEME:
«Meranmib.
29. Hemeramnbl: atomMbl U OnpenenstoT MOHATHS  3JEKTPOOTPUIATEIHHOCTD, [Tpubnuznthb
MIPOCTHIE BEIIIEeCTBA. AJIOTPOTIHSI. ydamuxcs K
Bosayx. Kucnopon. XapaKkTepusyroT XUMHUUYECKUI 31EMEHT, MOJIOKCHUE MIPOU3BOACTBEH
O30H. [Ipumenenune XUMHYecKoro asnemenrta B Ilepumognueckoii cucreme HBIM IIpoLieccaM
030Ha B MEIUIHUHE U xumudyeckux anementoB J[. WM. Menneneena, POIHOTO Kpas,
PBIOHOM ITPOM3BOJCTBE HEMeTaJll. U3y4YHUTh
Boposckoro paiioHa. XUMUYECKUE
ACTIEKTHI
E = 3KOJIOTMYECKOTO
= 8 COCTOSTHUS
5 g boposckoro
9 paiioHa.
30. | B Bopopoxn. Boga. Onpenensitor MOHATHS BOCCTaHOBHUTEIb u

JlaGoparopHast  pabora
Ne7  «llonyuenne wu
pacrio3HaBaHue
BOJIOPOJAY.
JlaboparopHast pabota
Ne8 «PactBopenune
nepMaHraHata  KaJus
WM MEJHOTO KYIOopo-

OKHUCJIUTEND, PACTBOPUMOCTD, PACTBOPHIL.
XapakTepus3yroT XUMHYECKUI 3JIEMEHT, NOJIOKECHUE
XUMHUYECKOTo 3jeMeHTa B llepmoamdeckoil cucreme
xumuueckux snemeHtoB J. M. MenpeneeBa u ero
CBOIICTBa, CLIOCOOBI MOTyYeHUs], TPIMEHEHHE,
(du3nUecKue U XUMHYECKHE CBOHCTBA.




31.

can.

32.

I'agoreHsl.

XapakTepusyloT TaloreH, MOJ0KEHUE XUMHYECKOTO
anemeHTa B llepuoanueckoi cucTeMe XHUMHYECKHUX
anemenToB J[. WM. MeHnneneeBa, Qusnyeckue u
XUMHYECKAE CBOWCTBA, W3MEHEHUE OKHCIHTEIHHO-
BOCCTAaHOBHUTEIILHBIX CBOWCTB OT (hTOpa K HOAy.
Ha3pIBaloT 1 XapakTepu3yIoT TaJIOTCHEI.

33.

CoenuHeHus rajloreHoB.
JlaboparopHast pabora
Ne9 «KauecTBeHHas
peakis Ha TaJlOTCHU]I-
HOHED».

XapakTepuzyroT rajJoreHOBOJOPOAbI,
raJloreHOBOJOPOAHBIC KHCIIOTBI, MPUPOAHBIE
COCIIMHEHUSI TaJIOTCHOB.

Has3pIBaloT 1 XapaKTepHU3yIOT raloreHOBOAOPOIBL.

34.

[Tonydyenue rajaoreHos.
buonorunyeckoe

3HAQUEHHE U IPUMEHE-
HUE TaJOreHOB M HX
coemuuennii B Ka-

XapakTepusyroT MOJy4YEHUE raJoreHoB,
OHMOJIOTMYECKOe 3HAYCHUE W MPUMCHEHUE TaJIOTCHOB
¥ UX COCTUHCHHUM.

Ha3zbiBatoT u xapakTepu3yloT TrajloTeHbI.

Pemarot 3agaun.

[Tpubnuznthb
ydamuxcs K
MPOU3BOJICTBEH
HBIM ITpoIeccamMm
POAHOrO Kpas,

35.

36.

JYKCKO# 00MacTw. CoCTaBISIOT LETIOYKU IPEBPALICHUH. U3YYUTh
XMMUYECKUe
ACIEeKTHI
3KOJIOTMYECKOTO
COCTOSTHUS
Bboposckoro
paiioHa.
Kucnopon. XapakTepu3yloT XUMHUYECKHH 3JIEMEHT, IMOJIOKEHHE
JlaGoparopHast  pabora XUMHYecKoro anemenrta B Ilepuongnueckoii cucreme
Nel0  «llomyuyenune wu xumudeckux snemenTo JI. M. Menneneea u ero
pacrio3HaBaHue CBOICTBa, CIIOCOOBI MOJTyUEHUSs], IPUMEHEHUE,
KHCIIOpOJay. ($u3nUECcCKue U XUMHYECKHE CBOHCTBA.
Cocras BO3/yXa. VYuebHo-TemaTnueckass urpa mo xumuu «Coctas [Tpubnuzutsb
JlaGoparopust BO3yXay. YYaIIUXCS K
BHUUapes T. Pemaror npaktuyeckue 3anaqu. HUCCIIEeI0BAaTEIbC
banabaHoBo KHM IpoLeccam
Cepa u ee COeqMHEHUS. OnpenensroT MTOHSTHUSA AJUTOTPOTIHS, BO3/YIITHOTO
OKCKypcus Ha JIEMEpKypHU3aLusl. OacceiiHa T.
[NmurCouunpom. XapakTepu3ylOT XUMHUYECKUH JIEMEHT, MOJIOKEHHUE BbanabGanoso,




37.

XHMHYECKOro djeMeHTa B llepuoandeckoit cucreme
xuMuueckux anemeHTtoB [I. M. MenneneeBa u ero
CBOMCTBa, CIOCOOBI TOJYYCHHs, MPUMCHEHUE,
(dbH3UYecCKue W XUMHYCCKHE CBOMCTBA, COCAMHEHUS
Cephl.

Pemrarot 3agayn.

U3y4YUTh
XUMUYECKUE
ACIEKThI
3KOJIOTHYECKOTO
COCTOSTHHSA
boposckoro
paiioHa.

38.

CepHas KHCIIOTA.
OKHCIUTETHHBIC
CBOICTBa CepHOU
KHCIIOTHI.

JlaboparopHast pabora
Nell «CBoiicTBa

pa3baBieHHOW  CcepHOU
KHCIIOTBI».

XapakTepu3yloT CBOMCTBA KOHIEHTPUPOBAHHOW W
pa30aBJICHHOW CEPHOM KHUCIIOTHI, IPUMEHEHHUE, COJIH
CEepHON KHUCIIOTHI, €€ MPOU3BOJICTBO, KaueCTBEHHas
peaxius Ha Cynb(aT-uoH.

Pewarot 3amaumn.

39.

Pemienue 3a7a4 51
YIPAKHEHUN.
0O0606menne u
CHUCTEeMaTU3alMsl 3HAHUU
no teme «lloarpynma
KHUCIIOPOAay.

XapakTepusyroT MOATPYIITY KUCIOPOaa.
Pemraror 3amaun.

40.

A3orT.

XapakTepu3yloT XUMHUYECKUH DJIEMEHT, MOJIOKEHHUE
XUMHUYECKOTo dieMeHTa B llepromudeckoil cucreme
xuMmudeckux aneMmeHtoB JI. M. MenneneeBa u ero
CBOICTBa, CIOCOOBI  TOJYYEeHHs, MPUMEHEHUE,
(¢u3nYecKue W XUMHUYECKHE CBOWCTBA, COSAMHEHUS
aszora.

Pemraror 3amaumn.

41.

AMMHax.

HayuuTtcst xapakTepr3oBaTth: €ro CBOHCTBA, CIIOCOOBI
TTOJTYICHYIS, cobupanue 74 pacrio3HaBaHUe,
MpuMeHeHue, GU3ndecKre 1 XUMHYECKHUE CBOMCTBA.
JIOHOPHO-aKIIeNITOPHBI ~ MEXaHU3M  00pa3OBaHUS
CBSI3HM B HOHE aMMOHHS.

Pemarot 3amaun.

Conu aMMOHUS.
JlaGoparopHast  pabota

XapakTepu3yroT CTPOCHHE, CBOMCTBA M TIPHUMCHCHIE
COJIE aMMOHUS.




42.

Nel2«Pacmo3naBanue
COJIE aMMOHUS.

Pacmo3naroT noH aMMOHUSL.

43.

Kucnoponnsie coeanne-
HUS  a3ora. A3OTHas
KHCJIOTA U €€ COJIH.

XapakTepusyloT CTPOCHHE, CBOMCTBA U IIPUMECHECHHE
a30THOM KHUCJOThl W KHUCJIOPOJHBIX COCAUHEHUU
azorTa, CBOMCTBA KOHIIEHTPUPOBAHHOM u
pa30aBJICHHON a30THOW KUCIIOTHI.

Pematot 3agaun u cocrasisiror OBP.

44,

45.

OKHCIIUTETHHBIC XapakTepusyroT B3aUMO/ICUCTBUE
CBOMCTBa a30THOM KOHIICHTPUPOBAHHOH ®  pa30aBICHHOW a30THOMU
KHCJIIOTHI. KHCJIOTEI C MEABIO U JPYTMMH MCTAJJIaMU.

®dochop " ero OnpenensroT MOHITHS aoTpomus Gpocdopa.
COCTMHEHHSL. XapakTepus3yloT XUMHUYECKHUH DJIEMEHT, MOJIOKEHHUE

XUMHUYECKOro 3eMeHTa B Ilepuoaudeckoil cucreme
xuMmudeckux sneMmeHToB JI. M. MenneneeBa U €ro
CBOMCTBa, CIMOCOOBI TOJYYEeHHs, MPUMEHEHUE,
(¢bH3UYecKue W XUMHYCCKHE CBOMCTBA, COCAMHCHUS
docdopa.

Pemrarot 3amaun.

46.

Pemenune 3a1ay u
YIPKHEHHUH.
O0o01ienne W CHUCTe-
MaTu3alksg 3HAHMH 110
TEME «IToarpymma
a3oTay.

XapakTepusyoT HOATrPYIITY a30Ta.
Pemraror 3amaun.

47

48.

Yraepon.

OnpenensoT MOHATHS AIJIOTPOIIUS  YIJIEpoAa,
azcopOIusl.

XapakTepusyroT XUMHYECKUI 3JIEMEHT, IOJIOKECHUE
XUMHYECKOTO 3JieMeHTa B Ilepmomndaeckoit cucteme
xumuueckux snemeHtoB Jl. M. MenpeneeBa u ero
CBOICTBa, CIOCOOBI TOJYYEeHHs, MPUMEHEHUE,
(Gu3MYeCKue U XUMHUYECKHE CBOMCTBA, COCAMHEHUS
YIJIEpOJia U €r0 KPYTrOBOPOT B MPUPO/IE.

Pemarot 3amaun.

Kucnoponnsie
COEIMHEHHS yTIIepoa.
JlaGoparopHast  pabota

XapakTepusyloT CIIOCOOBI MONy4eHUs, TPUMEHEHNE,
(Gu3MYeCKue M XUMHUYECKHE CBOMCTBA COCIUHCHHI
YIJIepoJia, KAYeCTBEHHBIE PEAKIIMK Ha COJIM YTOJIbHOU




49

50.

Nel3«llomyaenne
YTOJIBHOM KHCIIOTHI U
W3y4YEHUE €€ CBOMCTBY.
JlaGopaTopHast pabota
Nel4«Ilepexon kap0o-
HATOB B  THUJAPOKap-
OOHATHD».

KHACJIOTEL.
Pemraror 3amaun.

51

52.

IIpaktrueckas  paborta
Ne2 «Ilonyuenue,
coOupaHue u
pacro3HaBaHUE Ta30BY.

XapakTepusyroT

- ToNydeHHe W coOupaHue BOJOPOAA, KHCIOPOJa,
aMMUaKa ¥ YIJIeKUCIIOro rasa;

- pacro3HaBaHUE Tra30B.

CocCTaBIsIIOT YpaBHEHUSI XUMHUECKUX PEAKIIHM.

53.

Kpemunit u €ero
COCJTUHEHMUS.
CunukaTtHast
IMPOMBITIJICHHOCTD.
JlaGoparopHast pabota
NelS«llonyuenue
KPEMHEBOH KHCJIOTBHl H
U3Y4YEHHUE €€ CBOWCTBY.

CTEKJIO, LIEMEHT.

XapakTepus3yroT XUMHYECKUI 3JIEMEHT, IOJIOKECHUE
XHMHYECKOro djeMeHTa B llepumoandeckoit cucreme
xuMmudeckux sneMmeHToB JI. M. MenneneeBa u €ro
CBOWCTBa, CHOCOOBI  TONyYeHHs, MPHUMEHECHHE,
(¢u3nYecKue W XUMHUYECKHE CBOMCTBA, COCIMHEHHUS
KPEMHHSI B )KUBOU U HEXXUBOU MPUPO/IE.

Pemarot 3agaun.

o4.

Pemenune 3a1ay u
YIPOKHEHUH.
OO0o061ienne u cucTeMa-
TH3aldgd 3HAHHM 110
TEME «IToarpymma
YTIEpOIa.

XapakTepusyloT MOArpymnmy yriepona. Pemator
3a7aui.

55,

IIpakTudeckas pabota
Ne3 «Ilonyuenune
COETMHCHUI HeMee-
TaJlJIOB W HM3Y4YCHUEC HX
CBOMCTBY.

XapakTepusyroT

-pacro3HaBaHUE PACTBOPOB KHUCIOT W IIEIOYEH,
XJIOpUJ-, CyIb(at-, KapOOHAT-UOHOB.

CocCTaBIsIFOT ypaBHEHUS] XUMUYECKHX PEAKIIUH.

Pemntenne 3amau.

HpOI/I3BO,Z[$IT BBIUKCICHMS MacChl U 00BEMOB




MPOJIYKTOB PEAKLUU C OMPENEICHHOM J0JIel BBIXOA.
CoCTaBISAIOT YpaBHEHUSI XUMHUECKUX PEAKIIUH.
Pemraror 3agaun.

peuierok. B3auMocBs3b

56. O6obmenne u cucrTe- O000maT U CHCTEMATH3UPYIOT 3HAHUSA 10 TeMe
MaTu3alus 3HaHUM 10 «HemeTamib».
teme «Hemetamiby.
57. Konrtponbnast  paborta BrITIOMHSIOT pa3HOYPOBHEBBIE 33JaHUS.
Ne3 no TEME:
«Hemertanb.
58 Xumus crlacaet [IpencrasnsroT €3yNIbTaThl CBOEW  IMPOEKTHOI [Tpubnuznuth
2
50 | S MIPUPOT Boposckoro JICSATEIILHOCTH. Januxcs K
=)
= paiioHa. HCCIIEJIOBATEIIBC
60. | 5 = XuMUS W KOCMOC B KHM TIPOIECCaM,
Q9 N )
= = B, Kamy»xckoit obmactu. U3YYUTh
D
= g g IlepcniekTuBBl pa3BUTHSA XUMHUYECKUE
Efa xumun B Kamyxckoit ACIEKThI
E > obnactu. AKOJIOTHYECKOTO
g COCTOSHHUA
é.. Boposckoro
paiioHa.
61. = [lepuognueckuit  3akoH XapakTepusyoT: XUMHUYECKAN 3JIEMEHT, IMOJIOKEHUE
;’ nu IICXD> A N XUMHUYECKOro anemeHTa B llepuoanueckoil cucreme
§ = MengeneeBa B CBeTe xumudeckux anementoB  JI. WM. MeHnneneesa,
E = TEOpUHU CTpOCHHS CTpOE€HHE aToMa, 3HaueHHE TIEPUONYECKOTO 3aKOHa,
H S M o
=) E aroma. 3aKOHOMCPHOCTU HM3MCHCHUHN CBOMCTB JJICMCHTOB M
,: =2 UX COEIMHCHUH B MEpUOJIaX U Tpymmax, Gu3ndeckuit
= £ § CMBICTT TIOPSJIKOBOTO HOMEpa »JJIEMEHTa, HOMEPOB
s g ; MIEPUOAOB U TPYIITIHL
62. | o § i Buast XUMHUYECKUX XapakTepusyroT: BUJAbl XUMHUECKUX CBSI3€H M THUIIBI
S o CBsI3ei u THUIIBI KPUCTAIUTMYECKUX PEIIETOK, B3aUMOCBSI3b CTPOCHHS
=3 .
% Z KPUCTAIUTHYECKUX Y CBOWCTB BEIIECTB.
©
[~
o
=)

CTPOCHHS U  CBOMCTB
BELIECTB.




63.

64.

Kiaccudukanus
XUMHUHYSCKUX PeaKIui
M0 Pa3JIUYHBIM TPU3HA-
kaMm. CKOpOCTb XWMHH-
YECKUX PEeaKIHi.

XapakTepus3yroT:  XUMHUYECKHE  pEaKIuH  T10
pa3IuyHBIM  TNpU3HaKaM  (YUCIO0 M COCTaB
pearupyrommx 1 00pa3yrnuxcs BEUISCTB; HATUYUC
rpaHuisl  pasgena  (as3;  TemwioBod  3ddekr;
WU3MEHCHUE CTeTieHe ! OKHCIICHHUS aTOMOB;
WCIIOJIb30BaHUE KaTajau3aTopa; HaTpaBJICHHUC
npotekanus). CKOPOCTh XHUMHYECKHUX PEAKIUi ¢
(haKTOpPHI, BIUAIONINE Ha HEE.

65.

Knaccudukarus u
CBOICTBa HEOpraHu-
YECKHX BEIIECTB.

XapakTepus3yrT: XUMUYECKUN 3JIEMEHT, CTPOCHHE
aromMa, HEOpraHWYECKUE BEIIECTBA, Ba)KHEUIINE
KAa4EeCTBEHHBIE PEAKIIUH, METAIIIIBI 1 HEMETAIIIIBI.
CocTaBisroT bopmysl HEOPraHWYECKUX
coenuHeHnit, OBP u noHHbIE YpaBHEHHS PEAKIIH.

66.

I'enetuueckue psabl
MeTalllla, HEeMeTalllla |
MEepEeXOAHOr0 MeTajua.

XapaKkTepu3yloT U OCYLIECTBISIOT: I'€HETHYECKHE
PsiIBI METaJUIa, HEMeTalla U IEPEX0JHOTO MeTalla.

67.

[Ipenmer OpraHu-
qecKoi XUMUH.
YrieBoropoasl.

Oprannyueckue BEMIEeCT-
Ba U WX NpPUMEHEHHE B
BopoBckoM paiioHe.

XapakTepus3yloT M OCYIIECTBJISIOT: Te€HETHYECKHUE
PsLIBI YTIIEBOAOPOIOB.

68.

Kucnopono, a3o-
TOCoJep)Kamue  opra-
HUYECKHE COCANHCHUS U
AX MPUMEHEHUE B
CEJILCKOM XO3SMCTBE
Bopogckoro paiiona.

XapakTepu3yloT M OCYLIECTBISIIOT: T'€HETHUYECKHE
PsLABI IPEBPALLICHUMN.

[Tpubnuzntob
yyamuxcs K
HCCIIeIOBATENbC
KHM TIPOIECCaM,
U3YUYUTh
XMMUYECKUe
ACIEeKTHI
3KOJIOTMYECKOTO
COCTOSIHUS
Boposckoro
paiioHa u
MIPUMEHEHUE
OpraHMYECKUX
COCIMHCHH.

Hrorosast KOHTpOJIbHAS
pa0ora.

BBINIONHSIOT pa3HOYPOBHEBBIE 3a/1aHHUS.

OneHo4yHbIe (KOHTPOJIbHO-U3MEPUTEIbHbIC) MATEPHUAJIBI CCHLIIKH




KOHTpOJIBHLIe HN3MCPUTCIIbHBIC
http://www.ege.edu.ru
KOHTpOJIBHLIe HN3MCPUTCIIbHBIC

MaTepuaJbl Ik KTOTOBOM aTTecTaluy B HOBo (hopme. http://www.fipi.ru,

MmaTepuaibl cucteMbl Statgrad.ru, https://infourok.ru/, http://Iseptember.ru/

Tecruposanue on-line: 5-11 knaccel. Pesxkxum gocryma:http://www.kokch.kts.ru/cdo

http://school-collection.edu.ru

KoHTponbHO- n3MepuTenbabie MaTepuanbl: Xumus § kiacce k yaeOuuky O. C. 'abpuensua (m.:/Ipoda)
KoHTponsHO- n3Mepurenbabie MaTepranbl: Xumus 9 kinace k yueOHuky O. C. IN'abpuensana (M.:poda)

Onucanmue yqe6H0-MeT0uuqec1«0r0 H MAaTCPHAIBHO-TEXHUIECCKOI'O odecreyeHust 06p33OBaTeJ'ILHOI‘O nmpomecca

1. I"abpuensn O. C. Xumusi.
2. I"abpuensn O. C. Xumusi.

1. INa6puensu O. C. Xumus
2016.

2. INa6puensn O. C. Xumus
B. Smykosa. - M.: JIpoda, 2016.

3. I"a6puensa O. C. Xumus
B. Smyxkosa. - M.: [Ipoda, 2016.

4. INabpuensn O. C. Xumus
2016.

5. INa6puensa O. C. Xumus
2016.

Y4eOHuku
8 kyacc: yue0. s 001eo0pa3oBaT. yUpeKIeHU
9 knacc: yue0. aig 0011e00pa3oBaT. yUpeKIeHU

IMabpuensy. - M.: [Ipoda, 2016.

i/ O.C.
i/ O. C. T'abpuensa. - M.: Jlpoda, 2016.

JlonotHMTEIbHAA JTUTEpaTypa:
. 8 — 9 xmaccol: metogudeckoe nmocoodue / O. C. N'abpuensn, A. B. Kyniosa. - M.: Jlpoda,
. 8 ximacc: HacroiapHas kaura s yautens / O. C. 'abpuensn, H. I1. BockobOoitHnkoBa, A.
. 9 xnacc: HacronpHas kaura i yuutens / O. C. IN'abpuensn, H. I1. BockoGoitnukoBa, A.
. 8 KJacc: KOHTPOJbHBIE U TTpoBepouHbie padoThl / O. C. I'abpuensH [u ap.]. M.: Jlpoda,

. 9 xnacc: KOHTpoJBHBIE U TIpoBepouHbie padoThl / O. C. I'abpuensH [u ap.]. M.: Jlpoda,

6. la6puensa O. C. Xumusa. 8 — 9 kiaccel: XuMHsl B TecTax, 3aaadax, ynpaxHenusx / O. C. IN'abpuensn, , H. I1.

BockoboitaukoBa. - M.: [Ilpoda, 2016.



7. INabpuensa O. C. Xumus. 9 knacc: xumuueckuit skcnepument B mkone / O. C. I'abpuensn, H. H. Pynos, B.U.
TonkyHoB. - M.: JIpoda, 2016.

8. [Ma6puensa O. C. Xumus. 8 kinacc: 3JeKTpoH. MyasTeMu. npuil. / M.: Ipoda, 2016.

Q. [Ma6puensa O. C. Xumus. 9 kinacc: anekTpoH. MyasTeMu. npuil. / M.: Ipoda, 2016.

HNHpopManiuOHHO-METOAMYECKHI KOMILICKT:

[TyreBonuTens «B Mupe HayKkuy» s IIKOJILHUKOB. — Peskum moctyma:http://wwwi/uic.ssu.samara/rul~nauka
Merasunukionenus Kupmiia 1 Medoaus.-Pexum noctymna:http://www.mega.km.ru
Caiit sHIMKIIONE M.~ Pexxum noctyma:http://www.tncyclopedia.ru
Caiit sHnuknoneauii: http://www.encyclopedia.ru
denepallbHOE TOCYJAPCTBEHHOE  YUYpexkJeHHEe «l OCyIapCTBEHHBIM HAy4YHO-UCCIEAOBATEILCKUN HHCTUTYT
WH(POPMAIIMOHHBIX TEXHOJIOTHH U TelleKoMMyHuKarmin»: http://www.informatika.ru

6. bubnuoTteka anekTpoHHbIX HarsAHBIX ocoouil. 3A0 «MMTHOOCTY JUA DKOH».

7. «HaTepakTuBHBIN Kypce nmoarotoBku EI'D. Xumusy», 2017

o0 E

TexHnn4yeckue cpeacTBa o0yueHust
APM yuurens (MpoeKkTop, KOMITbIOTEP, HHTEPAKTUBHAS JTOCKA)

Y4yeOHO-IpaKTHUYECKOE U YUeOHO-/1a00paTOpHOe 000py0BaHME

. Jlocka MarHuTHasl.
JIeMOHCTpaIMOHHBIC MOJIEIH, MYJISDKH M HAar IS AHBIC TTOCOOHSI.
KomruiexT ajst MoaenupoBanus (KPUCTATHUECKUE PEIIETKHN).
HatypanbHbie 00BEKTHI (KOJIJIEKIINH ).
YBeITUYUTENBHBIC U U3MEPUTEIBHBIC IPHOOPHI.

Hpuaoxenue

TeMbI IPOEKTOB:



Bo3aymnslii 6acceiid r. baiabanoso.

Hacrosimiee uymgo 3emiu.

Bomme6Hs1ii Butamun C.

XUMHUS CIlacaeT MPUPOIY.

XHUMHUS 1 KOCMOC.

[TepcrieKTUBBI Pa3BUTHS XUMHH.

KTo Hac oTkpsu1?

3aBOpaKMBAIOIINN HEMETAJI U €r0 CBOMCTRBA.

: Camas raBHast CMECh B MOCH >KH3HH.

Tembl uccie0BaATEILCKAX PA0OT MO XUMUM.

A Hailla BoJiuila — 3/I0POBbs YACTHUIIA, UJIH...

ABTOMOOWIIh KaK NCTOYHHK XHMHYECKOTO 3arpsi3HEHUS aTMOC(HEPHI.
ATpOXHUMHYECKOE UCCIISIOBAHUE MOUYBBI MIPUIIKOJBHOTO Y4acTKa IITKOJIBI.
A30T B u1Ie, BOJIC€ U OpraHU3Me YeJIOBeKa.

AKBapenbHbIC KPACKH W3 TMPHUPOIHBIX MaTEPHAIIOB.

AKBapuyM Kak XUMUKO-OMOJIOTUUECKHUI OOBEKT UCCIICIOBAHMUS.

CcoNOOR~ODE

SohkowdE
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