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IosicHuTe/IbHAS 32l CKA
ITpu pa3pabotke paboueii IporpaMMbl HCIIOIb30BAIUCE CIEIYIONINE HOPMATHBHBIEC JOKYMCHTHI:
oOpasoBatenbHas nporpamma cpeaHero oomiero oopazosanus MBOY «COIII c. Pycckas Xananb YepHSIHCKOTO
paiiona bBenroponckoii o0macTi»
Crannmapra cpeHero o0mero oopa3oBaHus 110 XUMHUH,
[IpumepHO# IporpaMMBI CpeaHero o0Iero 00pa3oBaHus 10 XUMUH
Xumnsi. Paboune mporpammsl. [Ipenmernas nuuus yueOnukoB I'. E. Pynsuruca, @. I'. denpamana. 10-11
KJIACCHI : TocoOue [T yuuTenei ooieoopasosar. opranusanuii /M.H. AdanaceeBa - M. : [IpocseieHue.
PabGouas nmporpaMma OpHeHTUPOBaHa Ha UCTIOJIL30BaHHE YIEOHUKOB!
10 xmacc - Xumus 10 kmacc: yueOHuK i oOmeobpasosar. yupexaenuil/ [.E Pymsuruc, ®.I" denpaman. - M.:
IIpocseleHnue.
11 xmacc - Xumus 11 kmacc: yueOHuK s obmeobpasosar. yupexaenuit/ I.E Pymsurtuc, ©.I' ®enpaman. - M.:
IIpocBemeHnue.
IIporpamma paccuurana:
10 kmacc — 35/70 yacoB (1/2 gaca B Hezelio0), B TOM YHCIIE JUTS TIPOBEICHUS KOHTPOJIBHBIX - 4 Uaca,
MPaKTUIEeCKUX paboT - 6 acos.
11 xmacc —35/70 gacoB (1/2 yaca B HemeI ), B TOM YHCIIe IS TIPOBEICHHS KOHTPOJIBHBIX - 4 Uaca,
MPaKTHIEeCKUX paboT - 6 gacos.

SNANEN

IianupyeMble pe3yJbTaThl OCBOCHHUS 00pa30BaTe/IbHON MPOrpaMMbl

B pesynbraTe usydenus yuyeOHoro npeamMera « XMMUs» Ha YpOBHE CpellHero oouiero oopasoBanus Ha 6a30BOM
YpOBHE

BbINYCKHUK HAYYUINCSL:

= PacCKpbIBaTbhb Ha IpUMEpax poJib XMMUHU B CbOpMI/IPOBaHI/II/I COBpeMCHHOP‘I Haquoﬁ KapTHUHBI MUpa U B
HpaKTH‘IeCKOﬁ JACATCIBbHOCTH YCJIOBCKA,

- JIeMOHCTPHMPOBAaTh Ha IpUMepax B3aUMOCBA3b MEXy XUMHUEH U APYTUMU €CTECTBCHHBIMH HayKaMU;
- PpackpbIBaTh Ha IPUMEPAX MOJOKEHNS TEOPHH XUMHUIecKoro cTpoeHust A. M. bytieposa;

- MOHHUMAaTh (PU3MUYCCKUIA CMBICH TIepuorueckoro 3akoHa J[. M. MeHmeneeBa u Ha €ro OCHOBE OOBSICHATH
3aBHCHUMOCTh CBOHCTB XMMUYECCKHX 3JIEMECHTOB U 00Pa30BaHHBIX UMH BEIICCTB OT AJICKTPOHHOTO CTPOCHHUS aTOMOB;

- O0OBACHATH MNPpUYUHBI MHOFOO6paSI/I$I BCIICCTB HAa OCHOBC O6H.II/IX HpCZ[CTaBJ'IeHI/Iﬁ 00 UX cocTaBe U CTPOCHUU,

= IPUMCHATH IIpaBUJia CUCTEMATHYECKOMN MC)KHyHapO[[HOﬁ HOMCHKJIATYpPbI KaK CPEACTBA pa3IMYCHUA U
I/I,HCHTI/Iq)I/IKaL[I/II/I BCHICCTB 10 UX COCTaBy U CTPOCHUIO,

- COCTaBJIATh MOJIEKYJIIPHBIC M CTPYKTYPHBIE (POPMYJIBI OPraHMIECKNX BEIIECTB KaK HOCUTEIEH HH(POPMAIUN O
CTPOEHUU BEILECTBA, €r0 CBOKWCTBAX U IIPUHAJICKHOCTH K OIIPEIEIEHHOMY KIIACCY COCIUHEHUN;

= XapaKTepu30oBaTh OPraHUYCCKUE BEIIECTBA 110 COCTABY, CTPOCHUIO U CBOI?ICTB&M, yCTaHaBJIMBATb NPUYINHHO-
CJICACTBCHHBIC CBA3U MCIKAY JAHHBIMU XapPAKTECPUCTUKAMU BCIICCTBA,

- NOPHUBOJAUTH NPHMEPHI XUMHUECKUX PEAKIUI, PACKPBIBAIONINX XapaKTEPHbIE CBOMCTBA TUITMYHBIX
Npe/ICTaBUTENeH KIIACCOB OPraHMYECKUX BEIIECTB C LEIbI0 X UICHTU(PHUKAIMH U 00BICHEHUS 001acTH
IPUMEHEHUS;

= IPOTHO3UPOBATh BO3MOKHOCTb ITPOTEKAHUS XMMHUYECKHUX PEAaKLIMH HA OCHOBE 3HAHUH O TUIAX XMUMUYECKON
CBSI3M B MOJIEKYJIaX PEareHTOB M MX PEaKIIMOHHOM CIIOCOOHOCTH;

= HCIIOJIb30BAaThb 3HAHHA O COCTABE, CTPOCHHUU U XUMHUYCCKUX CBOICTBaxX BCIICCTB IOJIA UX 0e30I1aCHOT0
MMPUMECHCHUA B HpaKTquCKOﬁ JACATCIIBbHOCTU,

= TPUBOAMTH MIPUMEPHI MPAKTUUECKOTO UCIIOJIb30BAHMSI MPOYKTOB NepepaboTKu He(TH U ITPUPOIHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COSTMHEHHH (MTOJIMITHIEHA, CHHTETHUECKOTO Kay4dyKa, alleTaTHOTO BOJIOKHA);

- TPOBOJAUTH OMBITHI 10 PACTIO3HABAHHIO OPTraHWYECKUX BEUIECTB (TIIMLEPHUHA, YKCYCHON KHUCIIOTHI,
HeTpeIeIbHBIX XUPOB, IIIIOKO3bI, KpaxMaia, OeJIKOB) B COCTaBE MUIIEBHIX TPOITYKTOB U KOCMETHYECKHUX CPE/ICTB;

- BJIaJeTh MPAaBWIAMH U npuéMaMu 6e301macHON paboThl C XUMHUYECKUMH BEIIECTBAMH U J1a00PaTOPHBIM
obopymoBaHueM;

= YCTaHaBJIUBATh 3aBUCUMOCTb CKOPOCTHU XHUMHUYECKOMN p€aKkun 1 CMEIICHNUA XUMUYICCKOTO paBHOBECHA OT
Ppa3JIMYHbIX q)aKTOpOB C HEJIBIO OIIPEACIICHUS ONITUMAJIbHBIX YCJ'IOBI/Iﬁ MPOTCKAaHUSA XUMHUYCCKUX MPOLCCCOB;

= MPUBOAWUTHL ONPpUMEPBI TUAPOJIN3a CoJIeH B HOBCCHHCBHOP‘I JKU3HHU YCJIOBCKA,

= MNPUBOAWUTH NPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX peaxunﬁ B IIpUpo A€, MPOMU3BOJACTBEHHBIX ITPpOLECCaxX U
JKU3BHCACATCIbHOCTH OPraHn3MOB;

= MMPUBOAUTE NPUMEPbI XUMHUYCCKHUX peaKuHﬁ, PacCKpbIBAOMINX O6IIII/I€ XHMHUYECKHE CBOHCTBA IMPOCTBIX
BCIICCTB - METAJIJIOB U HCMCTAJIJIOB,

= TIPOBOJUTH PacUETHl HA HAXOXKIACHUE MOJICKYJISIPHON (OPMYITBI YTIIEBOAOPOIA 10 MPOAYKTaM CTOPAHHS U TIO €ro
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OTHOCHUTEJIbHOM IIJIOTHOCTH M MaCCOBBIM JIOJISIM OJICMCHTOB, BXOOAIIHUX B €0 COCTaB,

- BJIAAETh IpaBWIAMHU OE30MMaCHOTO OOPAIICHHUS ¢ SAKHMH, TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMH, CPEACTBAMU
OBITOBOW XMMHUH;

- OCYILIECTBIISITh HOUCK XMMHUUECKOI HHpOpMALNH 110 Ha3BaHUSIM, HICHTH()HUKATOpaM, CTPYKTYPHBIM
(hopMyIaM BEIIeCTB;

-  KPUTHYECKH OLIEHWBATh U HHTEPIPETUPOBATH XUMHUECKYIO HHPOPMAIIHIO, COEPIKAILYIOCS B COOOIIEHUAX
CpeAcTB MaccoBoil nHdopMmanuy, pecypcax MHTepHETa, HAYYHO - HOMYJISIPHBIX CTAThSIX C TOYKH 3PEHUS
€CTECTBEHHO -HayYHOH KOPPEKTHOCTHU B LIEJISIX BBISBICHHS OLIMOOYHBIX CYXKICHUH U (POPMUPOBAHUS COOCTBEHHOM
MO3ULIUY;

- TPEACTaBJIATH MYTH PEIICHUS MIOOANTBHBIX MPOOJIEM, CTOSIIHNX MEePE]T YCTOBESUCCTBOM (IKOJIOTUICCKUX,
SHEPreTUIECKUX, CHIPhEBHIX), U POJIb XUMHUH B PEIICHUH 3TUX MPOOIeM.
Buinycknux na 6a3080m ypogre noyyum 603MONCHOCHb HAYHUMBCA.!

- WUIIOCTPUPOBATH HA IPUMEPaxX CTAHOBJIECHUE U 3BOJIIOIMIO OPIraHUYECKOM XMMHUU KaK HAYKU Ha Pa3IHUHBIX
HCTOPHYECKUX 3Tamax e pa3BUTHS,

= HCII0JIB30BATHh METOABI HAYYHOI'O ITO3HAHUA ITPH BBIIIOJTHCHUU IIPOCKTOB U y‘-I€6HO-I/ICCJ'I€,HOBaTe.TIBCKI/IX 3ama4y
IO U3YYCHHIO CBOﬁCTB, Croco6oB TNOJIYUCHHUA U paCllo3HaBaHNUA OPIraHUYCCKUX BCUICCTB,

= OOBSACHATH MPUPOJY U CIIOCOOBI 00pPa30BaHUS XUMHUYCCKON CBSI3U: KOBAJICHTHOM (TIOJIIPHOM, HETIOJISIPHOI),
HWOHHOMW, METAJTYECKON, BOJOPOIHOI — C IIEIBI0 OIpEeACTICHNS XUMUIECKOW aKTUBHOCTH BEIIIECTB;

-  yCTaHABJIMBAaTh T€HETHUYECKYIO CBA3b MEXY KJlacCaMU OPTaHHYECKHX BEIIECTB Al 000CHOBAHMS
[IPUHLIUIIAAIBHON BO3MOKHOCTH IIOJIY4E€HUs] OPTaHUYECKUX COCIUHEHU 3alaHHOI0 COCTaBa U CTPOCHUS;
yCTaHaBJIMBaTh B3aUMOCBSI3H MEX1y (haKTaMH U TEOpHEH, NPUUNHOM U CIECTBUEM IIPH aHAIH3e IPOOIEMHBIX
CUTyalluii 1 000CHOBaHUM MPUHUMAEMBIX PEIIEHUH Ha OCHOBE XUMHUYECKUX 3HAHHH.

Coaep:xkanue nmporpamMmbl
KJace

Teopnsi XUMHYECKOI0 CTPOCHHUSI OPraHUYeCKHX coequHeHnil. IIpupona XuMnYecKux cBs3ei
Opranndeckue BemecTBa. Opranndeckas xuMusa. CTaHOBJICHHE OPraHNYeCKON XMMHUU KaK HayKu. Teopus
XUMHUYECKOTO CTPOECHUS BEIIESCTB. YTIIEpOIHbIN ckeneT. M3omepus. I3omepsl.

CocTosiHHE 3JIEKTPOHOB B aTOME. DHEPreTHUECKHE YPOBHH U MOAYPOBHHU. DJICKTPOHHBIC OPOUTAIIH. S-3JICKTPOHBI U
p-3nekTponsl. CrmH 31eKkTpoHa. CriapeHHbIE 3JIEKTPOHbI. JNNeKTpoHHast KoHpurypanus. I'papuueckue
3JIEKTPOHHBIE (YOPMYJIBI.

OneKTpOHHAas NPUPOJIAa XUMHUYECKHX CBSI3€H, M-CBSI3b U a-CBsI3b. METO BaleHTHBIX CBA3EH.

Knaccudukanus opranndeckux coequHeHNH. OyHKIMOHAIBHAS TPYIIIA.

Yraesogopoast

[IpenensHBIE yrieBo0pOabI (alKaHbl). Bo30yxa€HHOE cocTosiHME aToMa yriaepoaa. [ uopuamnsaiusi aToOMHBIX
opburaneil. DIEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE AJKAHOB.

I'omounoru. I'omonoruueckast pasHocTs. ['oMonoruueckuit psa. MexayHapoHasi HOMEHKJIATypa OpraHu4eCcKuX
BelecTB. Mi3omMepust yriepoIHOro CKenera.

MertaHn. [lonyueHue, pU3HUECKUEC U XUMHUYECKHE CBOMCTBA MeTaHa. Peakiuu 3amenieHus (TaloreHupoBaHue),
JETHJIPUPOBAHUS M M30MEpH3aINY ankaHoB. LlenHble peakin. CBoOOIHBIE paguKaibl. ['aioreHonpon3BoaHbIe
AJIKaHOB.

Kpatasie cBsa3u. HenpenenbHele yrieBonoposl. AnkeHsl. CTpO€HHE MOJIEKYJI, TOMOJIOTHS, HOMEHKIATypa U
n30MepHsl. SpZ-FI/I6pI/II[I/ISa].[I/IiI. OreH (3treH). M3omepust monoxeHus ABOHHOHN cBsi3u. [IpocTpaHcTBeHHAS
U30MepHs (CTePeON30MEPHS).

[Nonmydenne u XuMHYECKHEe CBOMCTBA alIKeHOB. Peaknny nprucoeanHeHus (THApUpOBaHUE, TAIOTCHUPOBAaHNUE,
THIpaTanus), OKUCICHIS U OJIMMepHU3anny aakeHoB. [IpaBuno MapkoBHHKOBa. BeIcOkOMONEKyIsIpHbIE
coenuHeHus. KadecTBeHHBIE peakiiuy Ha JBOWHYIO CBA3b.

AnxanueHs! (TUEHOBBIE YITIeBO10posl). M3omepus u HomeHknatypa. Juunmi (Oyraguen-1,3). M3ompen (2-
Metmioytaauen-1,3). Conpspk€HHble ABOWHBIE CBsI3U. [lonydeHrne n XUMHYECKHE CBOMCTBA allkaIueHOB. Peakiym
MPHUCOETMHEHUS (TaJIOTeHUPOBAHMS) U ITOJIMMEPU3AIIH ATKATHCHOB.

AJNKWHBI. AnleTHiieH (3THH) U ero TOMOJIOTH. M30Meprs U HOMEeHKIaTypa. MexXKiiaccoBas H30MepHs. Sp-
I'mbpunusanus. XuMu4eckre CBOMCTBA ajJKMHOB. Peakiiiy nprcoeJMHEHNs, OKUCICHUS U MOJINMEPH3aLuH
AJIKMHOB.

ApeHsl (apoMaTHiecKue yriieBoJopoisl). M3omepust u HoMeHkiatypa. benson. benzonsHoe koubio. Tomyour.
M3omepus 3amecTurenei.



Xumudgeckue cBoiicTBa OEH30I1a M €r0 TOMOJIOTOB. Peakiuy 3amemnienns (raloreHupOBaHue, HUITPOBAaHHUE),
OKHUCJIEHHS U IPUCOENNHEHUs apeHoB. Ilectunnapl. I'eHeTnueckas CBsI3b apeHOB C IPYTUMU YIVIEBOAOPOJaMHU.
ITpupoanbpie UCTOYHUKH yriieBoAopooB. [Ipupoansrii ra3. HedTs. [lomyTHbIE HedTsHBIC Ta3bl. KaMEeHHBIN yTOJb.
ITepepabotka Hedtn. [leperonka nedTn. Pextudurannonnas xononHa. bensun. Jlurpons. Kepocun. Kpekunr
HedTenpoaykToB. TepMudecKuii n KaTaTUTHICCKIA KpeKuHTH. [Tiupornuns.
Kucaopoacoaepaxaniue oprannyeckue coeAuHeHUs!
Kucnopoacoaepxkamue opranuueckue coequHeHus. OqHOaTOMHbIE NIpeeNibHbIEe CIUPTHI. DYHKIIMOHANBHAS IPyIINa
cnupToB. M30Mepus ¥ HOMEHKJIaTypa CIUPTOB. MeTaHo (METHIIOBBIHN cUPT). DTaHOMI (3TUIOBBINA CIIHUPT).
IlepBuyHbIi, BTOPUYHBIA U TPETUYHBINA aTOMBI yriiepoja. BogopoaHas cBs3b.
[Nonydenue u xummuyeckre cBoiicTBa ciuproB. CimproBoe Opoxenue. depmentsl. BogopoaHsie cBszu.
®dusnonoruyeckoe JeicTBre MeTaHoa U 3TaHOoA. AJIKOTOJIU3M.
MHoroaToMHble CIUPTHL. DTUICHIIMKOIb. [ nunepuH. XuMuueckue cBoiicTBa npefeabHbIX MHOIOaTOMHBIX
cnuptoB. KauecTBeHHas peakiusi HA MHOTOQTOMHBIE CIIUPTHL.
®deHompl. ApoMaTHIecKue CTUPTHl. XUMHYeCKHe cBoMcTBa peHora. KauecTBeHHAs peakiys Ha GeHOI.
Kap6onmnsarie coenuHenns. KapOoHmnsHas rpynma. AnpaerugHas rpymmna. Anpaerunsl. Keronst. Mzomepus n
HOMEHKJIATypa.
Ilony4yeHne u XUMHYECKUE CBOMCTBA albAECTUA0B. Peakiny OKUCIIEHUS U IPUCOEIUHEHUS JIbJIETUIIOB.
KauecTBeHHBIE peakuy Ha adbACTUABL.
KapOonossie kucnotsl. KapOokcunpHas rpymma (kapbokcorpymnmna). Fizomepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCIO0T. OMHOOCHOBHBIE IIpeieIbHbIE KapOOHOBBIE KUCIOTHI. [loTydeHrne 0JJHOOCHOBHBIX MpeAeIbHBIX KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOMCTBA OJJHOOCHOBHBIX Npe/IebHBIX KapOOHOBBIX KUCIOT. MypaBbHHAs KHCIIOTA.
YKcycHasi KUCIO0Ta. AIIeTaThl.
Croxuble 23¢upsl. Homenknarypa. [Tonydenue, Xumu4yeckue CBOWCTBA CIOXKHBIX d3(QHUpOB. Peakius srepudukarim.
[[{enouHOM THAPOIU3 CIOKHOTO (Hpa (OMBIICHHE).
Kupsl. TBEpabie KUPBI, KUAKUE KUPbl. CHHTETUUECKHUE MOIOIIME CpelcTBa. YiueBoasl. MoHocaxapuasl. ['nmoko3a.
®pykro3a. Onurocaxapunsl. Jucaxapuasl. Caxaposa.
ITonucaxapunel. Kpaxman. ['nukoren. Peakuust nonukonaescanuu. KauecTBeHHast peakuus Ha Kpaxmal.
Hemmono3a. Auetunierutonosa. Kiraccudukanms BOJIOKOH.
A3oTcoaepikaniue OpraHu4ecKue coeJuHeHust
A3zoTcozeprkaliye opraHuueckue coequHeHns. AMUHBI. AMUHOrpynmna. AHunuH. [loryuyeHne u XuMudecKkue
CBOMWCTBa aHWJIMHA.
AmMuHOKHCIOTEL. M30Mepust u HOMeHKIaTypa. bunonspHsiii noH. [lentuanas (amunnas) rpynmna. Ilentunnas
(amuHas) cBsI3b. XUMUUECKHE cBOMCTBA aMUHOKHCTOT. [lentunpl. [Tonunentuast. I unus.
Benxu. CtpykTypa 6eKoBOH MOJIEKyYJIHI (IEpBUYHAS, BTOPUYHAS, TPETHYHAS, YeTBEPTUYHAS). X UMHYECKHE
cBoiicTBa OenkoB. [leHaTypanus u TuIpoan3 6enkoB. L[BeTHBIE peakiuy Ha OENKH.
A3zorconepxaiue rerepouukianueckue coenunenus. [Hupuaun. [upposn. Mupumunun. [ypun. Azotucteie
OCHOBaHHUSI.
Hyxneunosslie kucnotel. Hykneotuasl. KoMmmnemMeHTapHble a30TUCTBIE OCHOBAHUSL.
XuMus 1 310poBbe uenoBeka. Papmakosorunyeckasi XuMusl.
XuMusi NoJIUMepoB
ITonumeprl. Crenens nonumepuszaund. Monomep. CTpyKTypHOE 3B€HO. TepMOoIIacTUYHbIE TOJUMEPBI.
Crepeoperynsipubie mosmMmepsl. [lomuatunen. [Momunponunen. [TonmurerpadropaTuieH.
TepmopeakTuBHbIE TOTUMEPHI. DeHonopopMmanbaeruaabie cMoibl. [Inactmaccsl. eHomnacTel. AMUHOTIIACTBI.
IlenomacTsl.
ITpuponnsnii kayuyk. Pesuna. D00HUT.
CuHTeTHYeCKHE KayIyKH.
Cunreruueckue BojokHa. Kanpon. JlaBcaH.

11 kaace
TeopeTuyeckue 0CHOBbI XMMHH
Baxnelimme XxuMu4ecKkue MOHATHS U 3aKOHbI. XUMUYECKUN 3JIeMEHT. ATOMHBIA HOMep. MaccoBoe Yucio.
Hyxnuael. Pagnonykinuast. 130TOmBL.
3aKOH COXpPaHEHUs MacChl BEIIECTB. 3aKOH COXPAaHEHUs U IpeBpaieHus 3Heprun. Jledekt maccol.
ITepuonuueckuii 3aKoH. DnekTpoHHas koHpuryparws. ['padudaeckas snekrponnas popmyna. Pactipenenenne
HIIEKTPOHOB B aTOMaX 3JIEMEHTOB MAaJbIX U OOJBIINX TIEPUOIOB, S-, p-, d- u f-amemenThI. JlaHTAHOUIBI. AKTHHOWIBL.
HckyccTBEHHO MOJTy4eHHBIE 3JIeMeHThI. BaneHTHOCTh. BaneHTHbIe BO3MOXKHOCTH aTOMOB. BosiopoiHbie
COEIIITHEHHUSL.
Crtpoenne BemniectBa. loHHast cBs3b. KoBanieHTHas (TIOJSIpHAS M HETIOJSIPHAS) CBSI3b. DJIEKTPOHHAs popMyIa.
Merannudeckas cBsi3b. BogopoaHast cBsa3b. | mOpuau3aiys aTOMHBIX OpOUTaIIEH.
Kpucrannel: aroMHbIe, MOJIEKYJISIPHBIE, HOHHBIE, METAIIMUECKHUE. DJIeMEeHTapHas siuehka.
[omamopduzm. [Tonmumopdusie Moaupukannu. Amtorponust. zomepus. 'omonorus. XumMudeckuii CHHTES.
Xumuyeckue peakiiui. OKUCIUTENBHO -BOCCTAHOBUTENbHbBIE PeaKIMU. Peaklinu pas3iiokeHus, COeTMHEHUS,
3aMelIeHus], 0OMeHa. DK30TepMUYCECKUE U JHIOTepMUIeckre peakiun. OOpaTuMble 1 HEOOPATUMBIC PEAKITUH.

TemnoBoit a¢dexr peakunu. 3akon ['ecca. Tepmoxumudeckue ypaBHenus. Temora oopaszosanus. Termtora
a



CTOpaHusl.
CKOpOCTh XUMHUECKOH peakini. AKTHBHPOBAHHBIN KOMILUIEKC. 3aKOH JeHCTBYOMUX Macc. KnneTnueckoe
yYpaBHEHHE PEaKINH.

Karanms. Katanmuzatop. Marn6urop. 'oMOreHHEIH 1 reTeporeHHbIH KaTanu3. KaTanutudaeckue peakiny.
Xumuueckoe paHoBecue. [Tpuniumn Jle Hlatemnse.

PactBopsl. Juctiepcubie cucteMsl. PactBopkl. I'pyboancniepcHbIe cHCTEMBI (CYCIICH3UH U AMYIIbcun). Kommonaaeie
pacTBOpHI (30111). A3PO30JIH.

Crnoco0bI BEIpaKeHHST KOHIIEHTPAIMU pacTBOPOB. MousipHasi KOHIEHTpaLust (MOJIIPHOCTD).

ONeKTpOIUThL. DaekTpoauTudeckas auccouuanys. Crenens aucconuanuu. Koncranra nucconuanuu. Bogopoasslii
nokasaTesb. Peakiuu HoHHOro oOMeHa. [ 'MIposin3 opraHuuecKuX BeIecTB. [ uaponus coei.

OnexTpoxuMudeckue peakuuu. ['anpBaHueckuii anemMeHt. Dnekrpoasl. AHoa. Karon. Axkymynsatop. TonnuBHBIN
3J€MEHT. DNEeKTPOXUMHUSL.

Psn cTaHmapTHBIX 3IEKTPOAHBIX MOTeHIMAN0B. CTaHgapTHEIE ycioBus. CTaHIapTHBIA BOIOPOIHBIA IEKTPO.
Kopposust metamioB. XuMudeckast 1 31eKTPOXUMUYECKast KOPPO3HUsL. DIEKTPOIN3. DIEKTPOIN3 BOJHBIX PACTBOPOB.
DJNEeKTPOIN3 PaCIIaBOB.

Heoprannyeckas xumus

Mertamnbt. CriocoObI mosTydeHnst MeTasuioB. JIerkue u Tspk€nble MeTayutbl. JISrKOIUIaBKHE U TYTOILIaBKHAE METAILIHI.
Merannuueckue 3inemeHTsl A- u b- rpynn. Menp. Hunak. Tutan. Xpom. XKenezo. Hukens. [InaTuna.

Crunassl. Jlerupytromue no6asku. Yépusie Metasbl. L{BeTHbie MeTayuibl. UyryH. Crains. JlerupoBaHHbIE CTalH.
OKCI/IJII:-I 1 TUAPOKCHUIBI METAJITIOB.
Hewmeramsl. [Ipocteie BemecTBa — HemeTawibl. Yriepona. Kpemuuii. Azor. @ocdop. Kucnopon. Cepa. dtop.

Xnop.

Kucnoraeie okcupl. Kucnopoacoaepxaiue kuciothl. CepHast KUCIOTa. A30THAS KHCIOTA.
Bopopo/Hbie coeTMHEHHS HEMETAIIOB.
I'eHeTnyeckast CBsI3b HEOPrAaHUYECKUX M OPTAHUYECKUX BEUICCTB.

XuMHuS ¥ KU3HD

XuMuveckas MPOMBIIIIIEHHOCTh. XUMUYECKasi TEXHOJIOTHS.
XUMHUKO-TEXHOJIOTUYECKHUE TIPUHITUIIBI POMBIIIJIEHHOTO TIOJTYYeHUsI MeTau1oB. UEpHAast MeTauTyprus.

IIpousBoacTBo uyryHa. Jlomennas neus. Arsnomepaunus. IlpouzBoactso cranu. KuciaopoaHelii KOHBEpTED.
be3oTxoaHO0€ MPOU3BOACTBO.
Xumus B 0bITy. [Iponykrs! nutanus. beitoBas xumust. OTnenoyHble Marepuaisl. JlekapcTBEHHBIE ITpenaparsl.
DKOJOTUYECKUIT MOHUTOPUHT. [IpenenbHo 1onycTUMble KOHIIEHTPAIIUH.

TemaTHueckoe IVIAHUPOBAHUE C BUAAMMU ACATECIbHOCTH

Tema

Buasl gearenbHOCTH

JlesiTeJIbHOCTD YYHTEJIsl C y4eToM padouei
MPOrpaMMbl BOCHHTAHUS

10 kaace

Teopus XUMUIECKOTO
CTPOCHUS
OpPTaHUYECKUX
coenunenuil. [Ipupona
XUMHYECKHUX CBI3EH

OOBACHATE, TI0OYEMY OPTaHUYECKYFO XUMHIO BBIJICTHIIN B
OTZAENbHBII pa3ien XUMUH.

IMepeuncaaTe OCHOBHEIE PEITOCHITKH BO3HHKHOBEHHS
TEOPUH XHMHUYECKOTO CTPOCHHSI.

Pa3nuyaTth TpU OCHOBHBIX TUIIA YIIIEPOJHOTO CKeIeTa:
Pa3BETBIEHHBIH, HEPA3BETBIEHHBIN U IUKITMIECKHUI.
OmnpenensaTs HaIMYUe aTOMOB YIJIEPOa, BOAOPOIa
XJIOpa B OPTaHMYECKHX BEIIeCTBaX.

Paznmuats MOHATHS «3JIEKTPOHHAS 000I0UKa» 1
«OIIEKTPOHHAS OPOHUTAIBY.

M300paxxaTh 3J€KTPOHHBIE KOH(OUTYPALIHA aTOMOB
3JIEMEHTOB 1-T0 ¥ 2-T0 NepHOIOB C TOMOIIIBIO
3NEKTPOHHBIX U IPaUIEeCcKNX IEKTPOHHBIX (POPMYIL.
OOBACHATH MEXaHU3M 00pa30BaHUs U OCOOEHHOCTH G- 1
1I- cBsi3ei. OnpenensaTs MPHHAIIESKHOCTh OPTAHUYECKOTO
BelllecTBa K TOMY I HHOMY KJIacCy MO CTPYKTYpHOI

dopmyie

YcraHoBIIEHNE IOBEPUTENLHBIX OTHOIIEHUH
MEXIY yYuTeneM H yIeHUKAMH,
CITOCOOCTBYIOIINX MO3UTUBHOMY BOCTIPHSATHIO
ydanmmMucs TpeOoBaHMiT 1 TPOCck0 yunTens,
MIPUBJICYECHUIO UX BHUMAHUS K 00CYKIaeMoi Ha
ypOoKe HH(pOPMAIH, aKTHBU3AIINN UX
MO3HABATENBHOM AESTENBHOCTH.

IIpuBnedyenne BHUMaHUS IIKOJILHUKOB K
LIEHHOCTHOMY aCNEKTy M3y4aeMBbIX Ha ypoKax
SIBJICHUH, OpraHu3anusi uX paboTsl ¢ MOJy4aeMon
Ha YPOKe COIMAIBHOI 3HAUMMOl HH(pOPMAINH —
MHUIMAPOBAHUS €¢ 00CYXKICHNs, BBICKa3bIBAHUS
YYaIIUMUCS CBOETO MHEHUSI, BBIPAOOTKU
OTHOLIEHHMS.

VYrnesonopoast

OOBSACHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
aJIKaHOB HA OCHOBE IPE/ICTABIICHUIT O THOPHIH3aUH
opOuTanei atoma yriaepoja.

H3roTaBiuBaTh MOJIENN MOJIEKY]I aIKaHOB,
PYKOBOJICTBYSICh TEOPHEH XUMHYECKOTO CTPOSHUS
OpraHU4YecKHX BemmecTB. OTIH9aTh TOMOJIOTH OT
H30MEpPOB.

HasbIBaTh ankaHbl 10 MEXIyHAPOJHOW HOMEHKJIATYpE.
CocTaBIIATh ypaBHEHHSI XUMUYECKUX PEAKIHH,
XapaKTEpU3YIOINX XMMUUECKHE CBOWCTBA METaHa U €ro
TOMOJIOTOB.

Pemath pacuérHble 331244 Ha BBIBOJ (hopMyIIbI
OPraHUYECKOro BEIIECTBA

OOBICHATH IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJIBI

YcraHoBIIEHHE IOBEPUTENBHBIX OTHOIIEHUH
MEX]Y YYUTENEM H yYeHUKAMH,
CIOCOOCTBYIOIIUX MTO3UTUBHOMY BOCTIPUSITHIO
ydanmMucs TpeOoBaHMIT 1 TPOCKO yunTens,
TIPHBIICYCHHUIO NX BHUMaHHA K 00CyX1aeMoil Ha
ypOKe HH(OPMAIUH, AKTUBH3AIUH HX
M03HABAaTENbHOM NeATENbHOCTH.

[puBnevyenne BHUMAHUS IIKOJILHUKOB K
LIEHHOCTHOMY aCIIeKTy H3y4aeMbIX Ha ypoKax
SIBJICHUH, OPTaHU3aIysl X PabOTHI C NMOITyIaeMOit
Ha YpOKE COLMAIbHOW 3HAYUMOI HH(pOpMALTIN —
HMHHIMUPOBAHHS e 00CYKICHUS, BHICKa3bIBAHUS
YYaIIUMHUCS CBOETO MHEHUSI, BHIPAOOTKH
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STHJIEHA Ha OCHOBE MPEJCTABICHUIT O THOPHIN3ALH
aTOMHBIX opOuTaei yrieposa.

OOBSCHATB JMEKTPOHHOE H IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIIbI OeH3011a.

W300paxkaTs CTPYKTYpHYIO (hopMyiy OeH30a ABYMs
CII0CO0aMH.

OOBsACHATD, KaK CBOICTBA OEH30J1a 00YCIIOBIICHBI
CTPOCHHEM €r0 MOJICKYJIBI.

CoCTaBiIsITh ypaBHEHHUSI PEAKIIHIA, XapaKTEPU3YIOLIIX
XMMHYECKUE CBOWCTBA OEH30/1a U €ro TOMOJIOIOB
XapaKkTepu30BaTh COCTAB IPUPOJIHOTO ra3a U HOIYTHBIX
HEe(TIHBIX Ta30B.

XapakTepu3oBath CroCOObI MepepaboTKH HEPTH.
OOBACHATH OTINYHME OEH3MHA MPSIMO# IEPErOHKU OT
KPEKHHI-OeH3HHa

OTHOIUCHMUA.

INoOyxneHne MKOTEHUKOB COOMIOAATE HA yPOKE
OOLIENPUHSATHIE HOPMBI HOBE/ICHHUS, IIPaBHIIA
OOIIEH s CO CTAPLIUMU (YUUTEISIMH) U
CBEPCTHUKAMH (IIKOIbHUKAMH), TIPUHIUIIBI
y4eOHOI AUCLUIUINHBI ¥ CAMOOPTaHU3aLlHH.

IIpuMeHeHue HA ypoKe HHTEPAKTUBHBIX GOpM
paboThI yHaIUXCsl: MHTEIUICKTYaIbHBIX UIP,
CTUMYJIMPYIOIIUX [03HABATEIbHYIO MOTHBALMIO
[IKOJIBHUKOB; TPYIIIOBOI paOoTHI WK pabOTHI B
napax, KoTopble y4yaT HIKOJIbHUKOB KOMaHIHOH
paboTe ¥ B3aMMOJEHCTBHS C APYTUMH JCTbMU

Kuc JIOPOACOAEPKALLI W300paxars o0LIyI0 (GopMyITy OZHOATOMHBIX YcTaHOBIICHHE JIOBEPUTENILHBIX OTHOLICHUH
HPEAEIbHBIX CIIUPTOB. MEXJy YUUTEIEM H YUYCHUKaMH,
€ OpraHM4CCKHe OOBACHATE 00pa30BaHIE BOJOPOAHOM CBS3HU U €& CIOCOOCTBYIOIIUX MTO3UTUBHOMY BOCIIPUSITHIO
COCAUHCHUA BIIMSHUE HAa (PU3HYECKHE CBOHCTBA CITUPTOB. y4aIluMHUCs TpeOOBaHUM U TPOCHO yIHUTENs,
CocCTaBiATh CTPYKTYpPHBIE (POPMYJIBI CIUPTOB H MX MPHUBJICYCHHUIO UX BHUMaHHA K 00CyX1aeMoil Ha
H30MEpPOB, Ha3bIBaTh CIHUPTHI O MEXIYHAPOAHOH ypOKe HH(pOpPMAIUH, aKTUBH3AIUH HX
HOMEHKJIAType. 103HABATEIIbHON €S TEIbHOCTH.
OOBACHATH 3aBUCUMOCTb CBOWCTB CITIUPTOB OT HATUYUS
¢yHKIvoHaNBHOM rpynmsl (-OH). IIpuBneuyeHre BHUMaHUs IIKOJIBHUKOB K
CocTaBiATh ypaBHEHHUSI PEAKLHii, XapaKTePU3YIOIIUX LIEHHOCTHOMY aCIIeKTY U3y4aeMbIX Ha ypoKax
CBOWCTBa CITUPTOB U UX IPHUMEHEHHUE. SIBJICHUH, OpraHu3anus ux paboTsl ¢ MOJy4aeMon
XapakTepu3oBath (HH3UOJIIOTHUECKOE ACHCTBUE METaHOIA | Ha YPOKE COLUAIBHON 3HAUMMOil HH(POPMAIINK —
1 3TaHOJIA. HMHULUUPOBAHUS €¢ 00CYXICHHS, BBICKa3bIBAHUS
CocTaBiATh ypaBHEHHUSI PEAKLHii, XapaKTePU3YIOIIUX YYaIMMUCS CBOETO MHEHMS, BHIPAOOTKHI
CBOIfCTBa MHOTOaTOMHBIX CIIHPTOB, ¥ IIPOBOJHUTH OTHOIICHHSI.
KAueCTBEHHYIO PEAKIIHIO HA MHOIOATOMHbIE CITUPTHI.
OOBACHATH 3aBUCUMOCTb CBOMCTB (heHOJIA OT CTPOCHUS TToOyxneHue MKOIbHUKOB COOMIOAATh HAa YPOKE
€ro MOJIEKYJIbI, B3aHMHOE BIIMSHUE aTOMOB B MOJICKYJIE OOIENPUHATEIC HOPMEI IIOBE/ICHYIS, IIPaBUIIa
Ha npumepe peHoa. 0O0IIeHHs CO CTAPUIMMH (YUUTEIAMU) U
CocTaBisiTh ypaBHEHUs PEAKLMi, XapaKTePU3yIOINUX CBEPCTHUKAMH (ILKOJbHUKAMH ), IPUHLIUIIBI
XHMHYECKHe CBOUCTBA (heHoIa y4eOHO AUCIUIUINHBI 1 CAMOOPTaHU3aIUH.
CocraBisTh (OPMYIIBI U30MEPOB U TOMOJIOTOB
aJIbJICTH/IOB M HAa3bIBATH MX 110 MEXIYHAPOAHON IIpumeHeHHe Ha YPOKE HHTEPAKTUBHBIX (HOpM
HOMeHKJaType. OOBSICHATH 3aBUCHMOCTE CBOHCTB paboTHI yJaluxcs: HHTEIUIEKTYalIbHBIX U,
aJIbJCTH/IOB OT CTPOCHUS UX (PYHKIIMOHAIBHOM IPYIIIIBI. CTUMYJIMPYIOIINX [T03HABATEIbHYI0 MOTHBALIHIO
IIpoBoANTH KaueCTBEHHBIE PEAKIIMHU HA AJIbIETU/IBL. LIKOJILHUKOB; TPYIIIOBOIl paboThl Wil paboThI B
CocTaBIIATh ypaBHEHHS PEaKIUi, XapaKTePH3YIOIHX rapax, KOTOpbIe y4aT MIKOJIEHUKOB KOMaHIHOM
CBOWCTBA aJIb/ICTHIOB. paboTe ¥ B3aMMOJICHCTBHS C APYTHUMH JACTHMU
CocraBisTh (HOPMYIIBI U30MEPOB M TOMOJIOTOB
KapOOHOBBIX KHCIIOT ¥ Ha3BIBATh MX MO MEXKITYHapOITHOH
HOMeHKJaType. OOBICHATH 3aBUCHMOCTb CBOHCTB
KapOOHOBBIX KHCIIOT OT HANUYMS (DYHKIHOHAIBHOM
rpymst (-COOH).
CoCTaBiATh ypaBHEHHUSI PEAKIHii, XapaKTePU3YIOIIHUX
CBOWCTBA KapOOHOBBIX KHCIIOT.
ITosry4aTh yKCYCHYIO KHCJIOTY M JOKA3BIBAaTh, YTO 3TO
BEIIIECTBO OTHOCHTCS K KJIACCy KHUCIIOT.
OTmi4aTh MypaBbUHYIO KHCIIOTY OT YKCYCHOH €
TTOMOIIBI0 XUMHIECKUX PEaKIHit
CocCTaBIATh ypaBHEHHS peakUi dTeprupHUKaIH.
OOBACHATH OMOTOTHYECKYIO POJTb KHPOB.
CobirojaTh IpaBmiIa 6€30MacHOTo 0OpaIeHHs Co
CpencTBaMH OBITOBOW XHMHU
OOBSACHATH OUOTOTHYECKYIO POJIb TIIFOKO3BI.
IpakTHyecKu HOKa3bIBATh HAIMIHE (DYHKIIHOHATBHBIX
TPYIIIT B MOJIEKYJIE TTIOKO3BI.
OOBACHATH, KAK CBOIMCTBA Caxapo3bl CBSI3aHBI C HATTMYUEM
(YHKIVIOHAJIBHBIX TPYII B €€ MOJICKYJIe, 1 HAa3bIBATh
00J1aCTH IPIMEHEHHUS CaXapOo3bl.
CoCTaBIATh ypaBHEHHUSI PEAKIHiA, XapaKTePU3YIOIIHUX
CBOWCTBA Caxapo3bl.
CocTaBIATh ypaBHEHHS peakUid THAPOIIM3a Kpaxmaia 1
MOJIMKOH/ICHCAIINH MOHOCaXapHIOB.
[IpoBOANTH KAYECTBEHHYIO PEAKIIUIO Ha KpaxMai
A30TCO JepIKaIme CochaBJmTr, YPaBHEHHUS PEaKIINii, XapaKTePU3YIOIINX YcTaHOBIICHHE TOBEPUTEIBHBIX OTHOIICHUIT
CBOWCTBA aMHUHOB. MEX/y YYUTEIEeM H YUYCHUKaMH,
OpraHn9IeCcKue OOBACHATH 3aBUCUMOCTH CBOMCTB aMHHOKHUCIIOT OT CIOCOOCTBYIOIINX MO3UTHBHOMY BOCTIPUSITHIO
COCIMHCHUA CTPOCHHS UX (PYyHKIIMOHATBHBIX TPYIIIL. y4anMUcs TpeOOBaHUI U MTPOCKO yUHUTEI,

Ha3zpiBaTh aMHHOKHCIOTHI IO MEXAYHAPOTHOM
HOMEHKJIATYpe ¥ COCTaBJIATh YPAaBHEHUS PEaKIHii,
XapaKTEpU3YIOIUX UX CBOMCTBA.

OOBACHATH OMOJIOTUUECKYIO POJIb OEITKOB M UX
NIPEBPAIICHUH B OpraHU3Me.

MIPUBJICYCHUIO UX BHUMAHHSA K 00CYKIaeMOH Ha
ypOKe HH(pOPMAINY, aKTHBU3ALMH UX
MI03HABATENbHOM AESTETbHOCTH.




ITpoBoANTH BETHBIC PEAKIIUM HA OCIIKH.

OOBACHATH OHOJIOTHYECKYIO POJIb HYKICHHOBBIX KHCIIOT.
ITob30BaTHCSI HHCTPYKIMEH K JIGKAPCTBEHHBIM
npenaparam

XuUMUS OIUMEPOB

3anuchiBaTh ypaBHEHUS PEAKLMH TOJIMMEPU3ALIUU.
3anuchIBaTh YpaBHEHHS PeaKIUil HOIHKOHACHCALIN.
Pacrio3HaBaTh OpraHM4EeCKHE BEIIECTBA, UCIIOIb3Ys
KaueCTBEHHbIC PEAKINH

IpuBneyeHre BHUMAaHUS HIKOJIBHUKOB K
LICHHOCTHOMY aCIIeKTy M3yJaeMbIX Ha ypoKax
SIBJICHUH, OpraHu3anus ux paboTsl ¢ MoJy4aeMon
Ha ypOKe COL[HAIbHON 3HAYUMON HH(pOpMaLUK —
VHUIUUPOBAHHUS €¢ 00CYKICHUS, BHICKa3bIBAaHUS
YHaIMMUCSA CBOETO MHEHHS, BHIPAOOTKH
OTHOILCHHSI.

11 xnace

IToBTOpEHME Kypca
xumuH 10 Kiracca

TeopeTnueckue
OCHOBBI XUMHH

TlepeuncsTe BaKHEHIINE XapaKTEPUCTHKA
XUMHYECKOr0 3JIEMEHTA.

OOBACHATH PA3INYNE MEXKIY TIOHATHIMHU «XUMHUYECKHUI
JJIEMEHTY, «HYKIIH, «A30TOI.

TIpuMeHATh 3aKOH COXPaHEHUS! MacChl BELECTB IPU
COCTABJICHUH YPAaBHEHUIM XUMHYECKHX PEAKIHH.
OnpenensaTs MaKCUMaJIbHO BO3MOXKHOE YHCIIO
3JIEKTPOHOB Ha SHEPreTUYECKOM YPOBHE.

3anuceIBaTh rpaduuecKkue 3JIeKTPOHHbBIC OPMYIIBI S-, P-
u d-351eMeHTOoB.

XapakTepu3oBaTh HOPSIOK 3aMOTHEHUS HIEKTPOHAMHU
9HEPreTUYECKUX YPOBHEH M IOypOBHEH B aTOMaXx.
OOBACHATD, B YEM 3aKIIFOUACTCS (PM3MUCCKUM CMBICI
MOHATHS «BAJICHTHOCTB.

OOBACHATD, YEM ONPEIICIISIFOTCS BaJICHTHBIS
BO3MOKHOCTH aTOMOB Pa3HbIX JIEMEHTOB.

CocTaBisiTh rpadHIecKre JIEKTPOHHBIC (OPMYJIBI
azora, (hochopa, KHCIOPO/Ia U CEPBI, a TAKKE
XapaKTepU30BaTh H3MEHEHHS PaJNyCOB aTOMOB
XMMHUYECKHX 3JIEMEHTOB I10 IIEpUOIaM U A-Trpyrnam
MEPUOANYECKOI TaONHIIBL.

OOBACHATE MEXaHH3M 00pa30BaHMs HOHHOM U
KOBAJICHTHOH CBSI3M U OCOOCHHOCTH (PU3HUECKUX
CBOWCTB MOHHBIX U KOBAJICHTHBIX COSIMHECHH.
CocTaBJIsATh 3JIEKTPOHHBIE (HOPMYJIBI MOJIEKYJT
KOBAJICHTHBIX COEJAMHEHUH.

OOBACHATH MEXaHH3M 00pa30BaHMUs BOJOPOIHOM 1
METAJUINYECKOH CBSA3eH M 3aBUCUMOCTH CBOMCTB
BEIIECTBA OT BUJIa XUMHYECKOH CBS3H.

OOBACHATH IPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJT
OpPraHUYECKUX M HEOPTAaHUUECKUX COSTUHEHHN C
MTOMOMUIBIO TPEJCTaBICHUH 0 THOpUIM3AIMU OpOUTATIEH.
OOBACHATH 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA €r0
KPHCTAJUIMUECKOH PEIETKH.

OOBACHATH IPUYMHBI MHOTOO0pa3Hs BELIECTB.
IepeunciasaTs NPU3HAKH, TT0 KOTOPBIM KJIACCHHIUPYIOT
XHUMHYECKHUE PEAKIHH.

OOBICHATH CYHTHOCTh XMMUYECKOM PEaKIIUH.
CocTaBIIsATh ypaBHEHUSI XUMHYECKUX PEAKLIMH,
OTHOCSIIUXCS K ONPEACTEHHOMY THITY.

OOBSICHATH BIUSIHUE KOHIIEHTPAIIUI PEeareHToB Ha
CKOpPOCTb TOMOT€HHBIX U TETEPOreHHBIX PeaKIuii.
OOBACHATH BIUSIHAE PA3IMIHBIX (JaKTOPOB HA CKOPOCTh
XMUMHYECKOH PeaKlny, a TAK)Ke 3HAaUYCHUE TPUMEHEHHS
KaTaJlM3aTOpPOB U MHTHOUTOPOB Ha MPAKTHUKE.
OOBACHATH BIMSIHAE U3MCHCHHUS KOHILICHTPAIIMU OJTHOTO
M3 Pearupyromux BEIIeCTB, TEMIEPATYPhI U IaBICHUS Ha
CMElIeHHE XUMUYECKOTO PABHOBECHSI.
XapakTepHu30BaTh CBONCTBA Pa3JIMYHBIX BUIOB
JUCIIEPCHBIX CHCTEM, YKa3bIBaTh IPUYMHBI KOATYJISIIIUK
KOJUIOMIOB U 3HAYEHHE 3TOTO SIBJICHHUSI.

Penrats 3ajaun Ha IPUTOTOBJICHHE PacTBOPa
omnpeeEHHON MOJISIPHON KOHIICHTPAITNH.

T'oToBUTE pacTBOp 3a7aHHON MOJSIPHOIN KOHIIEHTPALIUH.
OOBACHATD, IOYEMY PACTBOPHI BEIIECTB C HOHHOU M
KOBAaJICHTHOMH MOJIIPHOM CBA3bIO POBOJAAT
9JEKTPUUECKHNA TOK.

Onpenensats pH cpeibl ¢ TOMOIIBIO YHUBEPCATIBHOTO
HMH/IMKATOpAa.

OOBACHATH C MO3UIMN TEOPUH IEKTPOTUTUUECKOM
JIMCCOLHAIINY CYITHOCTh XHMHYECKUX PEAKIHi,
MPOTEKAIOIINX B BOJHOM cpeie.

CocCTaBIISITh MOJIHBIC ¥ COKPALIEHHBIC HOHHBIE

YcTaHOBIIEHHE JOBEPUTENBHBIX OTHOILEHUI
MEXIY y4UTENeM H yUeHUKaMH,
CIOCOOCTBYIOIIUX MTO3UTUBHOMY BOCTIPUSITHIO
yJamuMucs TpeOOBaHUH U IPOCHO yIHTes,
MPHUBJICYCHHUIO UX BHUMaHHA K 00CyX1aeMoil Ha
ypOKe HH(pOPMANUH, aKTUBH3AIUH HX
[103HABATENIbHOM AEATENBHOCTH.

IIpuBnevyeHne BHUMaHUS IIKOJIBHUKOB K
LICHHOCTHOMY aCIIeKTy H3y4aeMBbIX Ha ypoKax
SIBJICHUH, OpraHu3anus ux paboTsl ¢ MOJIy4aeMon
Ha ypoKe COLHAIbHON 3HAYNMON HH(pOpPMauy —
HMHHIMUPOBAHHUS ¢ 00CYKICHUS, BEICKa3bIBAaHUS
YYaIIUMUCS CBOETO MHEHUS, BBIPAOOTKU
OTHOIICHHSI.

[ToOyxneHue MKOIbHUKOB COOMIOAATh HAa YPOKE
OOIENPUHATEIC HOPMEI IIOBE/ICHUS, IIPaBHIIa
0O0IIEeHHsI cO CTapIIMMU (YIUTEISIMK) U
CBEPCTHUKAMH (ILKOJIbHUKAMH ), IIPUHLIUIIBI
y4eOHOI AUCIUIUINHBL 1 CAMOOPTaHU3aIUH.

IIpumeHeHune Ha ypoKe HHTEPAKTUBHBIX (popM
paboTHI yJaluxcs: HHTeIUIEKTYaIbHBIX U,
CTHMYJIMPYIOIIUX [T03HABATEIBHYIO MOTHBALHIO
LIKOJILHUKOB; TPYIIIOBOIl paboThl Wil paboThI B
rapax, KOTOpbIe y4aT MIKOJIEHHKOB KOMaHIHOM
paboTe U B3aMMOJEHCTBYS C IPYTUMH JETbMH




YPaBHEHHMS PEaKLUH, XapaKTEPU3YIOILUX OCHOBHbIE
CBOWCTBA BaXKHEHIIMX KJIaCCOB HEOPraHUYECKUX
COEIMHEHMIA.

OnpenensaTs peakLuio cpe/ibl PacTBOpa COJU B BOJIE.
CocTaBIIsATh YPABHEHUS PEAKLIUI THIPOJIN3a
OPTaHNYECKHX H HEOPTaHUIECKUX BEIIeCTB.
OOBACHATH PUHIKIT PAOOTHI raJIbBAHHYECKOTO
anemeHTa. OOBACHATD, KAK YCTPOCH CTaHJapPTHBIN
BOJJOPOAHBIH JIEKTPO.

[Tonb30BaThCst PAAOM CTaHIAPTHBIX AJIEKTPOIHBIX
[OTEHIUAJIOB.

OTnn4YaTh XUMHYECKYIO KOPPO3HIO OT
3JIEKTPOXUMHUYECKOI. OOBSICHATH MPUHLIUIIBI 3ALUTHI
METAUIMYECKUX M3/IETUI OT KOPPO3UH.

OOBACHATD, KaKHe MPOIECCH IPOUCXOIT Ha KaTOAE U
AHOJIE IPH IIEKTPOJIM3E PACIIaBOB U PACTBOPOB COJIEH.
CocraBisiTh CyMMapHbI€ YPaBHEHUS peaKI1i
ICKTPOIN3a

Heopranuueckas
XUMUS

XapaxTepu3oBaTh 00IIKE CBOWCTBA METAJIOB U
Pa3bACHATH UX HA OCHOBE IPEACTABIECHHI O CTPOCHUU
aTOMOB METaJIJIOB, METAJUIMYECKOI CBS3H U
METAJUIMYECKON KPUCTAJUIMYECKOH peréTke.
MnmocTpupoBath npuMepamMu CIIOCOOBI TOTYyUSHHS.
METaJIOB. XapaKTepU30BaTh XUMUYECKHE CBOWCTBA
metaiuioB IA—IIA rpynm u aqoMHHUS, COCTABIIATH
COOTBETCTBYIOILLME YPABHEHUS PEAKIMH.

OOBACHATH OCOOCHHOCTH CTPOCHHUS ATOMOB XMMHUYECKHUX
anemeHToB b-rpynn nepuoanveckoit cucrems 1. 1.
Menzeneena.

CocTaBJIsATh YpaBHEHUS PEAKIIMil, XapaKTePU3YIOIIHNX
CBOWCTBa ME€/IM, LIMHKA, TUTAHA, XPOMa, JKeJe3a.
IIpencka3biBaTh CBOMCTBA CILIaBa, 3HAsI €O COCTAB.
OOBACHATH, KAK U3MEHSIOTCS] CBOMCTBA OKCUIOB U
THJPOKCHIOB METAJUIOB IO NEPUOAaM U A-TpymiamM
MEePUONIECKOM TaOHIIBI.

OOBACHATH, KAK U3MEHSIOTCS] CBOMCTBA OKCHIOB U
THJPOKCUI0B XUMUYECKOTO 3JIEMEHTA C MOBBIIIEHUEM
CTETeHU OKUCIICHUsI €roaToMa.

3anuceIBaTh B MOJICKYJIIPHOM M HOHHOM BHJIE
YpaBHEHMSI XUMUYECKHUX PEAKIMH, XapaKTepPU3yIOIUuX
KHMCJIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB U THIPOKCHUJIOB
METaJIJIOB, a TAK)KE SKCIIEPUMEHTAILHO I0Ka3bIBaTh
HaJM4Ke ITUX CBOMCTB. Pacrio3HaBaTh KaTHOHBI conel ¢
TTOMOIIBIO KAYECTBEHHBIX PEaKInii.

XapakTepu30BaTh 00IIHe CBOHCTBA HEMETAILIIOB U
Pa3bACHATH UX HA OCHOBE MPEJCTABICHUI O CTPOCHUH
aToma.

HaspiBath 00acTH IPUMEHEHHS BAKHEHIINX
HeMeTaIoB. XapaKTepu30BaTh CBOMCTBA BBICIIMX
OKCHJIOB HEMETAJIJIOB M KUCIIOPOJICO/ICPIKAIIUX KHCIIOT,
COCTABIIAITh YPAaBHEHHSI COOTBETCTBYIOIINX PEaKIUil u
0O0BSICHATB UX B CBETE MPEJCTABICHUH 00
OKHCIIUTEIEHO-BOCCTAHOBHTENBHBIX PEAKIIUIX 1
JNEKTPOIUTHYECKON TUCCOLIUAIIH.

CocTaBisiTh ypaBHEHUS PEaKIMil, XapaKTepU3yIOIInuX
OKHCJIUTEIIBHBIC CBOWCTBA CEPHOM M a30THOM KUCIIOT.
XapakTepu3oBaTh U3MEHEHHE CBOMCTB JIETYUUX
BOJIOPO/IHBIX COETMHEHUH HEMETAIJIOB I10 MEPHOLy U A-
TpyIIaM MEePUOANIECKON CUCTeMBI. J[0Ka3bIBaTh
B3aMMOCBSI3b HEOPTaHUYECKHX U OPraHHMYECKUX
COEIUHEHNH.

CocCTaBJIATh YPaBHEHUSI XUMHYECKUX PEAKIIHA,
OTPaXKAOIINX B3aMMOCBSI3b HEOPTaHMIECKUX U
OpPraHMYECKUX BEIIECTB, OOBSCHITH UX HA OCHOBE
TEOPHH SJIEKTPOJIUTHICCKON JTUCCOIHALIMN 1
MPEACTABIICHHU 00 OKHUCIIUTEILHOBOCCTAHOBUTEIBHBIX
mporeccax.

TIpakTHYEeCKH pacro3HaBaTh BEIIECTBA C TOMOIIBIO
Ka4yeCTBEHHBIX peaKIMil Ha aHHOHBI

YcraHoBIIEHHE TOBEPUTEIBHBIX OTHOIICHHUH
MEXJ1y YUUTEIIEM H YUYCHUKaMH,
CIOCOOCTBYIOIIUX MTO3UTUBHOMY BOCIIPUSITHIO
y4aIuMHUCs TpeOOBaHUM U TPOCHO yIHUTENs,
MPUBJICYEHUIO UX BHUMAHUSA K 00CY)K1aeMoii Ha
YpOKe HH(pOpPMAIUH, aKTHBH3AIUH HX
103HABATEIbHON JAESATEIbHOCTH.

IIpuBnevyeHne BHUMaHUS IIKOJIBHUKOB K
LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3anus ux paboTsl ¢ M0Jy4aeMon
Ha ypoKe COLHAIbHON 3HAYNMON HH(pOpPMauy —
HMHUIMUPOBAHUS €€ 00CYKIEHUs], BHICKa3bIBAaHUS
YYaIIUMUCS CBOETO MHEHUS, BBIPAOOTKU
OTHOIICHHSI.

TToOyxneHue MKOIbHUKOB COOMIOAATh HAa YPOKE
OOIENPUHATEIC HOPMEI IIOBE/ICHYIS, IIPaBUIIa
0O0IIEHHs CO CTAPUIMMHU (YUUTEIAMU) U
CBEPCTHUKAMH (ILKOJIbHUKAMH ), IPUHLIMIIBI
y4eOHOI AUCIUIUINHBI U CAMOOPTaHU3aIUH.

IIpumeHeHune Ha ypoKe HHTEPAKTUBHBIX (GopM
paboTHI yJaluxcs: HHTeIUIEKTYaIbHBIX U,
CTUMYJIMPYIOIIMX [T03HABATEIbHYI0 MOTHBAIIHIO
LIKOJIHUKOB; TPYIIIOBOI pabOThI Wil paboThI B
rapax, KOTOpbIe y4aT MIKOJIEHHKOB KOMaHIHOM
paboTe ¥ B3aMMOJICHCTBHS C APYTHUMH JACTHMU




XI/IMI/ISI U JKU3Hb OOBACHATH HAY4YHBIC IIPUHLMUIIBI IPOU3BOACTBA HA HpI/IMeHGHI/Ie Ha ypOKE€ MHTCPAKTHUBHBIX q)OpM

NpUMepe NPOU3BOCTBA CEPHON KHCIIOTHI. paboThI yYaLMXCsl: HHTEIUICKTYalbHBIX HID,
TlepeuncasTs MPUHLMIBI XUMHYECKOTO IPOM3BO/ICTBA, CTHUMYJIMPYIOLIHMX [TO3HABATELHYI0 MOTHBALIHMIO
HCIIOJIb3yeMbI€ TP MOJIYYEHHH YyTr'yHa. LIKOJIBHUKOB; TPYIIOBO paboThI Wik pabOThI B
CocraBiisATh ypaBHEHUS] XUMUYECKUX PEAKLIUM, rnapax, KOTOpbl€ y4ar IIKOJIbHUKOB KOMaHIHOM
MPOTEKAIOIUX NPHU MOJyYSHUN YyTyHa U CTaJH. paboTe ¥ B3aUMOJICHCTBHS C APYTHMH JIETbMH

CoOmonats npaBuiia 6e30mnacHoil paboTsl co
cpelncTBaMU OBITOBOM XMMUHU.

OOBACHATH IPUYMHBI XUMHUYECKOTO 3arpsi3HEHUS
BO3/lyXa, BOJOEMOB U I10YB

TemaTHuecKkoe NJIAHHPOBAHUE C pacnpeaeieHHEM YaCOB

Tema KomndgecTBo yacoB mo KomnaecTBo gacoB 1mo
AaBTOPCKOU IIporpaMmme paboueii mporpamme
10 kaace

Paznen 1. Teopusa XUMHYECKOTO CTPOEHUS OPraHUYECKUX COeNUHEHUH. [Ipupona XuMU4eCcKuX CBI3ei

(3/7 9)
Paznen 2. Yraesogoposl (9/18 )
IIpenenbHbie yriieBog0po bl — ajkansl (2/5 1) 2/5 1
HenpenenbHble yriaeBo10poabl (aJIKeHBI, a7 6
QJIKAIMEHBI U aJKUHbI) (4/7 1)
Apensl (apoMaTryeckue yrieBo1oposl) (1/2 1) 172 6
[TpupoaHbIe HCTOYHUKH U ITepepaboTKa 2/4 2

yrieBoaopoioB (2/4 1)

Paznea 3. Kuicnopozaconepskainue opranndeckue coeaunerus (11/24 )

Cruptsl 1 peHonsl (3/6 u) 3/6 1
AJbIeTU IBl, KETOHBI M KapOOHOBbIE KHCIIOTHI (3/8 3/8 2
49)

Cnoxnble 23¢upsl. XKupsl (2/4 4) 2/4 1
YrieBonusr (3/64) 3/6 1

Pasnea 4. A30TCozieprKaliiie oprannueckue coeaquaenus (5/6 u)

Pa3nen 5. Xumus nomumepos (6/9 1)

Pe3zepBHoe Bpemsi 3/2 2/3 3
Hroro 35/70 68
11 knace
IToBropenue kypca xumuu 10 kmacca (1/2 9) | 172
Paznea 1. Teopernyeckue ocHOBBI xumuu (19/38 u)

Baxkueiinme XuMu4ecKkre MOHSTUS ¥ 3aKOHBI (4/8 4/8 2
4)

Crpoenue Bemectna (3/7 4) 3/7 1
Xumnueckue peakiwn (3/6 1) 3/6 2
PactBops! (5/10 u) 5/10 1
DnexTpoxuMuyeckue peakuuu (4/7 1) alr 9

Pasnea 2. Heoprannueckas xumust (11/22 )
Mertamisbl (6/12 u) 6/12 5
Hewmeramst (5/10 1) 5/10 8
Pasznen 3. XuMus v 5ku3Hb (3/6 1)

Pe3epBHOe Bpemsi 1/2 1
Hroro 35/70 68




