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IHosicHUTEALHAA 3aIIHCKA

Pabouas mporpamma 1no ydeOHOMy mnpeamery «Xumusi» g 11 kmaccoB cocrtaBieHa B
cootBercTBUHU ¢ PI'OC Ha ocHOBe cpeaHelt oOmiel oopasoBarensHOM porpammbl OO0 MOV «COII
No2y c.i. Ky6a u aBTopckoii nporpammbl H. H. I'apa mo yuebnomy npeamery «Xumusi»ais 11 kimaccos
JUTs 0011Ie00pa30BaTEIbHBIX KO

VYueOHHKH:
1. 11 xnacc: Yueonuk: Xumus 11 xmacc, aBropsl — I'.E. Pynsuruc, @.I'. ®enpaman; Mocksa,
m3natensctBo «lIpocsemenuney, 2013-2018r.

HNuTepHeT-pecypcnbl
http://www.exponenta.ru/educat/systemat/sred.asp - MeToau4eckune pa3paboTKu
http://school-collection.edu.ru/ komnekuus LJOP
http://www.uchportal.ru/load/25-1-0-3504 -yuuTenbckuii moprai.
http://www.solnet.ru
http://www.festival.ru
WWW.ege.ru- eIMHbIA TOCYIapCTBEHHBIN YK3aMeH
www.referat.ru- pedeparsl o pazIMyHBIM IpEAMETaM
www.test.allbest.ru- TecTsl Mo BceM npeaMeram
www.college.ru- OTKpBITBII MUp 3HaHUHN

Ha uzydenune yueGHOro npeamera «XuUMHs» B COOTBETCTBHHM € y4eOHbIM I1laHOM MOY
«COII Ne2» c.n. Kyba otBoauTCs:
1. B 11 kmmacce 2 vaca B Hepielnmo, 68 4acoB B Toay — 34 Henenu


http://www.exponenta.ru/educat/systemat/sred.asp
http://school-collection.edu.ru/
http://www.uchportal.ru/load/25-1-0-3504
http://www.solnet.ru/
http://www.festival.ru/
http://www.ege.ru-/
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I[lnannpyemMble pe3yibTaThl OCBOCHHSI Y4eOHOr0 mpeaMeTa
«Xumusa» 11 kiaacca

JIMYHOCTHBIE:

1) dopmupoBaHUE MONTOKUTEIBHOTO OTHOIIEHHS K XUMHHU, 4TO 00yCIaBIMBaeT MOTUBALIUIO K

y4eOHOM JIeATEIILHOCTH B BBIOpaHHOM cepe;

2) dopMHpOBaHKE YMEHH pelaTh po0JieMbl IOUCKOBOI'O M TBOPYECKOI'O XapaKTepa;

3) popmupoBaHuEe YMEHHS TPOBOIUTH CAMOAHANIN3 U OCYLIECTBISATH CAMOKOHTPOJIb M CAMOOIICHKY

Ha OCHOBE KPUTEPHUEB YCIICIIHOCTH;

4) bopmHpoBaHKE HABBIKOB MPOSBICHU 103HABATEIbHON MHUIIMATHUBBI B yUeOHOM COTPYHUUYECTBE;

5) oco3HaHUE CMbICIIA YYEHUS M TIOHUMaHUs IMYHOW OTBETCTBEHHOCTH 3a OyIyLIUi pe3ybTar;

6) bopMupoBaHHe yueOHOW MOTHBAIIHH;

7) dopmMupoBaHuE aIeKBaTHON CAMOOLICHKH;

8) yMeHHEe COOTHOCUTh IIOCTYIIKU M COOBITHS C MPUHATHIMHU STHUYECKUMH ITPUHLUIIAMH, 1aBaTh UM

[IPAaBUJIBHYIO OLIEHKY;

9) ycTaHOBJIEHNE YYAIMMHUCS CBSI3U MEXKAY LIEIbI0 YIeOHOU JAEATEIBHOCTH U €€ MOTHBOM;
MeTanpeaMeTHbIe:

peryJsiTHBHbIE:

1) dopmupoBaHre COOCTBEHHOI'O AJITOPUTMA pPEIIEHUs T03HABaTEIbHbIX 3a/1ay;

2) criocoOHOCTH (OPMYIIUPOBATH MTPOOJIEMY H LIETH CBOCH PadOTHI;

3) aleKBaTHO OLIEHUBATh MIPABUIBHOCTD UM OIIMOOYHOCTD BBINOJIHEHHs yueOHOH 3a/1auu, ee

OOBEKTHBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHS,;

4) NpOrHO3MPOBAHUE OXKHIAEMBIX PE3YJIBTATOB U COMOCTABIEHUE UX C COOCTBEHHBIMH 3HAHUSMU;

5) pa3BUTHE HABBIKOB KOHTPOJISI 1 CAMOKOHTPOJIS, OLICHUBAHUS CBOMX JICHCTBUI B COOTBETCTBUU C

3TAJIOHOM;

6) yMeHHEe KOPPEKTUPOBATh CBOM JIEUCTBUS B COOTBETCTBUH C U3MEHSIOIICICS CUTYyallUEeH;

7) BBIZETICHUE U OCO3HAHUE TOTO, YTO YK€ YCBOSHO U YTO €Ille HY>)KHO YCBOUTb, OCO3HAHNE KauecTBa

Y YPOBHS YCBOCHUS;

8) mpuMeHeHue U COXpaHeHHe YUeOHOU 1IeNTu U 3aj1aui;

M03HABATE/IbLHbIE:

1) camocTosiTensHOE BhIJENIEHHE U (OPMYITMPOBAHUE NTO3HABATEIBHOM 1IETIH;

2) yMeHHE CTPYKTYpUpPOBATh 3HAHMUS;

3) BeIOOp Haubosee 3(h(PEeKTUBHBIX CIIOCOOOB pelIeHHs 33a]Jau B 3aBUCMOCTH OT KOHKPETHBIX

YCIJIOBHIA;

4) KOHTPOJIb U OLIEHUBAHUE TPOLIecca U Pe3ysbTaTa SKCIepUMEHTAIbHbBIX 33/1ay;

5) yMeHHUe Ha MPAKTUKE MOJIb30BATHCS OCHOBHBIMH JIOTHYSCKHMH NMPHEMAMU, METOIaMH

HaOJIOACHNS, MOJICTTMPOBAHNS, OOBSICHEHHSI, PEIICHHUs TIPO0IeM, TPOTHO3UPOBAHUS U JIP.;

6) popmMHpoBaHUE U Pa3BUTHE KOMIIETEHTHOCTU B 00JIACTH UCIOIb30BAHUS MHCTPYMEHTOB U

TEXHUYECKHUX CPEICTB MH(POPMAITMOHHBIX TEXHOJIOTHH (KOMIBIOTEPOB U MPOrpaMMHOI0 obecreye-

HUSA);

7) onpeenieHue OCHOBHON U BTOPOCTENIEHHOM NH(pOpMalnu;

8) mpe3eHTOoBaTh MMOATOTOBICHHYIO HH(OPMAIIHIO B HATTISAHOM U BepOaIbHOM BHUJIE;

9) npuBOIUTH MIPUMEPHI B KAUECTBE JJOKA3aTEIbCTBA BBIIBUTAEMBIX MTOJIOKEHHIA;

KOMMYHHKATHBHBIE:

1) pa3BUTHE HABBIKOB IJITAHUPOBAHUS YI€OHOTO COTPYIHUYECTBA C YUUTEIEM U CBEPCTHUKAMU;

2) mocTaHoOBKa OO0IIeH 1eNH, MIIAHUPOBAHUS €€ TOCTHKEHHUS, OllpeiesieHIe Crioco00B

B3aMOJCHCTBUS;




3) ocBoeHue crocoOOB yIpaBJICHHsI TOBEACHUEM, PAa3BUTHE YMEHUN KOHCTPYKTHUBHO pa3peiiaTh
KOH()JIUKTHI,

4) yMEeHHE C JOCTATOYHOU MOJHOTON ¥ TOYHOCTHIO BBIPAXKATh CBOM MBICIIH B COOTBETCTBUU C
3aJjauaM¥ U yCIOBUSIMU KOMMYHHUKAIINY;

5) BiaieHue MOHOJIOTHYECKOHN M THATIOTHYECKON (JopMaMu pedr B COOTBETCTBHHU C
CHHTAaKCUYECKUMHU M TPaAMMATHYECKIMH HOPMAaMH POJHOTO SI3BIKA.

6) IIaHUpPOBaHKE Y4EOHOT'O COTPYAHUYECTBA C YUUTEIIEM U CBEPCTHUKAMH — OIPEIeIICHUE LIeNH,
(GyHKIUH Y9aCTHUKOB, CIOCOOOB B3aMMOJICHCTBUS;

7) yMEHHE JOHOCUTH CBOIO TIO3ULIMIO 10 COOECETHUKA;

8) yMeHHe corilacOBaHHO pabOTaTh B TPYIIIIE;

npeIMeTHbIe:
BeinyckHuK Ha 6a30BOM YpPOBHE HAyUUTCS:
1) packpbIBaTh Ha IpUMEpax pojb XUMUH B (POPMUPOBAHUU COBPEMEHHOMN HAYyYHOW KapTUHBI MUPa U
B IIPAKTUYECKOMN AEATEIbHOCTU YEJIOBEKA;
2) IEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBS3b MEXy XUMHUEH U IPYTUMH €CTECTBEHHBIMU
HayKaMu;
3) packpbIBaTh Ha MpUMepax MOJOKEHU TEOPUU XUMUYecKoro crpoenust A.M. bytieposa;
noHuMaTh puznueckuii cmbica Ilepuonnyeckoro 3akona /I.M1. MenzeneeBa u Ha €ro OCHOBE
OOBSICHATH 3aBUCHMOCTH CBOMCTB XUMUYECKHX JIEMEHTOB U 00Opa30BaHHBIX UMH BEIIECTB OT
AJIEKTPOHHOT'O CTPOEHUS aTOMOB;
4) 0OBSICHATH NPUYHUHBI MHOIO0Opa3Msl BELECTB HA OCHOBE OOIMX MPEICTABICHUN 00 UX COCTaBe U
CTPOCHUH;
5) IpUMEHAThH paBUJIa CUCTEMATUYECKON MEXAYHApPOJHOW HOMEHKIIATYphI KaK CpeCTBA
pa3nuyeHus U UISHTU(UKAIIMHN BEIIECTB M0 UX COCTaBY U CTPOCHUIO;
6) COCTaBIATh MOJIEKYJIIPHBIE U CTPYKTYPHbIE (DOPMYJIbl OPIraHUYECKUX BEIECTB KaK HOCUTENEH
uH(OpMalLUU O CTPOCHUH BEILECTBA, €r0 CBOMCTBAX U MPUHAAIEKHOCTHU K OIIPEICIIEHHOMY KJlaccy
COECIMHEHHH;
7) XapakTepu30BaTh OPraHUYECKHE BEILIECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM, yCTaHABIUBATh
IIPUYNHHO-CJIEICTBEHHBIE CBSI3U MEKy JaHHBIMU XapaKTEPUCTUKaMH BEILECTBA;
8) MPUBOIUTH MPUMEPHI XUMHUECKUX PEAKLIUH, PACKPBIBAIOIIMX XapaKTepHbIe CBOWCTBA TUITUYHBIX
MIpe/ICTaBUTENEN KJIACCOB OPraHUYECKHUX BELIECTB C LENbI0 UX WACHTU(DUKAIIMYN U 00BICHEHUS
o0acT IPUMEHEHUS;
9) nporHo3upoBaTh BO3MOKHOCTb IPOTEKAHUsI XUMUYECKUX PEaKIMii Ha OCHOBE 3HAHUN O THIAx
XMUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHOM CIIOCOOHOCTH;
10) ucnonb30BaTh 3HAHUSI O COCTaBE, CTPOCHUH U XUMUYECKUX CBOMCTBAX BELIECTB JIJIsl 0€3011aCHOTO
MIPUMEHEHHUS B IPAKTUYECKOH JEITEeIbHOCTH;
11) BnazeTs npaBuiaMu 6€301MacCHOrO OOPALIEHHUS C €JKUMH, TOPIOUUMH U TOKCUYHBIMU
BEIIECTBAMH, CPEJICTBAMU OBITOBOM XUMUU;
12) npeAcTaBisaTh MyTH pelieHus ro0aibHbIX MPoOIeM, CTOSIIIUX Mepe] YEI0BEYECTBOM:
9KOJIOTMYECKUX, SHEPTeTUUECKHX, ChIPHEBBIX, U POJIb XUMHUHU B PEIICHUH 3TUX MPOOIIEM.
BeinyckHUK Ha 6a30BOM YPOBHE MOJYYUT BOZMOKHOCTh HAYYUTHCS:
1) wuTroCTpUpOBaTh Ha MPUMEPAX CTAHOBJICHHE U 3BOJIIOLIMIO OPraHUYECKON XMMHU KaKk HAyKd Ha
Pa3IMYHBIX HCTOPUUECKHX ATAlax €€ Pa3BUTHUS;




2) UCTIONIBb30BaTh METO/Ibl HAYYHOTO MTO3HAHMSI ITPU BHITTOJIHEHUH ITPOEKTOB U Y4eOHO-
MCCIIEIOBATENbCKUX 3aJ1au 10 U3YYEHHIO CBOWCTB, CIIOCOOOB MOJyYEHUs M paclio3HaBaHUs
OpraHUYECKUX BEUIECTB;

3) OOBSCHSTH MPUPOTY U CIIOCOOBI 00Pa30BaHUS XUMUYECKON CBSI3H: KOBAJICHTHOMU (TIOJISIPHOM,
HETOJISIPHON ), HIOHHOU, METAJNIMYECKON, BOJOPOJIHON — C IIEJIbIO ONPEICICHUS XUMHUYECKOU
AKTUBHOCTH BEILIECTB;

4) ycraHaBIMBaTh T€HETUYECKYIO CBSI3b MEX/1Y KJacCaMH OpraHMYeCKHUX BEIIECTB /Ui 0O0CHOBAHUS
IIPUHLMIINAIBHOW BO3MOKHOCTH MOJTY4YEHUS OPTaHUYECKUX COEIMHEHUH 3alaHHOT0 COCTaBa U
CTPOEHHMS;

5) ycraHaBiIMBaTh B3aUMOCBSI3U MEXY (paKkTaMu U Te€OpUel, IPUYNHON U CIEACTBUEM P aHATIN3e
MPOOJIEMHBIX CUTYyalluii 1 00OCHOBAaHUU MPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMUYECKUX 3HAHUM.
6) MPUMEHATD IPaBUJIa TEXHUKU 0€30I1aCHOCTH B KaOWHETEe XUMHUU;

7) HCTIOJIb30BATh [T TO3HAHUS OKPYKAIOIEro MUpa pa3IMyHbIX METO/I0B (HaOI01eHHe,
U3MEpEHUE, OMBIT, SKCIIEPUMEHT, MOJIEIIMPOBAHUE U JIP.);

8) mpuMeHEeHUH MPAKTUYECKUX U Ja00paTOPHBIX PadOT U IKCIIEPUMEHTOB JJIS I0KA3aTeIbCTBA
BBIJIBUTAEMBIX TIPEAIIONIOKEHHI; OITMCAHUH PE3YIHTATOB STHUX PadOT;

9) pacno3HaBaTh XMMHUYECKHE BEIIECTBA 10 XapaKTEPHbIM IIPU3HAKAM;

10) npoBOIUTH pacUeThl HA OCHOBE YPaBHEHUH PEAKIIUil, yMCHUHU BBIYUCIIATH: KOJIUIECTBO
BelIeCTBa, 00bEM WIJIM MACCy 0 KOJIIMYECTBY BEIIeCTBa, 00bEMY UM MacCe PeareHTOB U MPOIYKTOB
peakuuu (HaxoIuTh 00bEM ra3a o KOJIMYECTBY BEILECTBA, MACCE WM 00bEMY OJHOIO U3 PEarcHTOB
WM NIPOJYKTOB PEAKIUN);

11) y3HaBaTh OCHOBHbBIC HATIPABJICHHS PA3BUTHUS XUMHUH.

W3ydyeHnne XuMHUM Ha YpPOBHE CpeaHEro ooOmero oOpa3oBaHMs HANpPaBIEHO Ha JOCTHUIKCHHE
CHEAYIOUIMX LeJei:

. OCBOCHME 3HAHMM O XMMHMUYECKOW COCTAaBIIAIOIIEH €CTECTBEHHO - HAYYHOW KapTHUHBI MHpA,
BAKHEUIINX XUMUYECKUX IOHATUAX, 3aKOHAX U TCOPUSX;
. OBJIaJICHE YMEHHUSMHU NPUMEHATh IOJy4YeHHbIE 3HAHUA Ui OOBSACHEHUS Pa3HOOOpa3HbIX

XUMHUYECKHUX SBJICHUHA M CBOWCTB BCIICCTB, OLICHKU PpOJU XHUMHUH B Pa3BUTUH COBPEMCHHBIX
TEXHOJIOTHH B IMMOJIYYCHHNHU HOBBIX MAaTCPUAIIOB,

® Pa3BUTHUC IIO3HABATCIIbHBIX HWHTEPCCOB U HMHTCIJICKTYAJIbHBIX CIIOCOOHOCTEH B nponecce
CaMOCTOATCIIBHOT'O HpI/IO6p€T€HI/I$I XUMHYECKHUX 3HAHHI C UCIOJIb30BaHUEM Pa3IMYHBIX UCTOYHUKOB
I/IH(I)OpMaI_[I/II/I, B TOM YHCJIC KOMIIBFOTCPHBIX;

. BOCIIUTaHHE YOEKAEHHOCTH B MO3UTHUBHOW POJIM XMMHHU B JKU3HHM COBPEMEHHOIO OOIIECTBa,
HE00XO0AMMOCTH XUMHUECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U OKpY»KaloIIel cpese;
. MIPUMEHEHNE TOJYYEHHBIX 3HAHMW U YMEHHH JUid 0€30MacHOTO MCIIOJIb30BAHUS BEUIECTB U

MaTepuajoB B OBITY, CEbCKOM XO3SICTBE M Ha MPOU3BOJICTBE, PEHICHMS MPAKTUUECKUX 3a7a4d B
HOBC@JIHeBHOﬁ KNU3HU, NOPECAYNPEKICHUA SIBJ'ICHI/II\/'I, HaHOCAIIUX BpEOd 3A0POBBIO YCJIOBCKa U
OKpY>Karollen cpefe.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

Cpennee ofmiee oOpazoBaHHEe — 3aKIIOUUTENbHAs CTyNeHb oOuiero oOpasoBanus. CopaepikaHue
cpenHero o01mero 00pa3oBaHMs HAIIPABICHO HA PEIICHHE CIETYIONINX 3a/1a4:

* 3aBepILeHre 0011e00pa3oBaTeIbHOM MOATOTOBKH B COOTBETCTBUU ¢ 3akoHOM «O06 oOpa3zoBaHMU B
PDy;



e peamm3amus TpeanpodecCHOHATBLHOTO OO0IIero 00pa30BaHMs, IO3BOJSIONIETO O0ECIEYUTh
MIPEEMCTBEHHOCTh 00111er0 U MPodheCcCHOHATHFHOTO 00pa30BaHuUs.

Baxuelimei 3agaueil oOydyeHuss Ha dTare MOJIYYCHHS CpeJHEero oOmiero oOpa3oBaHUS SBISETCS
MOATOTOBKA OOy4YalolIMXCS K OCO3HAHHOMY BBIOOPY JalibHEHIIEro >KU3HEHHOTO IIyTH.
OOyuaronmecss JOJDKHBI CaMOCTOSITENIBHO —HCIIOJIB30BaTh IMPHOOPETEHHBI B INKOJIE  OIBIT
NEeSTeIbHOCTH B pEalbHOM JKM3HM, 3a paMKaMu ydeOHOro mporecca. ['JaBHbIE LEIH CPeIHEero
o011ero o0pa3oBaHust COCTOST:

* B JOpMUPOBAHUU LIETOCTHOTO MPEICTABICHUS O MUPE, OCHOBAHHOTO Ha NMPUOOPETEHHBIX 3HAHUSIX,
YMEHHUSX U CIIO0CO0aX JAesITeIbHOCTH;

* B IPUOOPETEHUH OTIbITa IO3HAHUS, CAMOIIO3HAHUS, PA3HOOOPa3HOM NeATEIIbHOCTH;

* B IIOJITOTOBKE K OCO3HAaHHOMY BBIOOpY 00pa30BaTeIbHOM U MPO(PECCHOHATBHON TPAEKTOPHUH.
Oco0eHHOCThIO 00y4YeHUsI XMMHUHM B CpPeIHEH IIKOJIE SIBISIETCS ONOpa Ha 3HAHMs, MOJyYEHHbIE MPU
M3yYeHUH XUMHHU B 8—9 Kilaccax, X pacluiupeHue, yriyOiIeHne 1 CUCTeMaTH3alHsL.

B wu3ydenun kypca XUMUU OOJbIIAsS POJIb OTBOJUTCS XUMHUYECKOMY HKCIEPUMEHTY, KOTOPBIi
NPEJCTaBICH MPAKTUYECKUMH paboTaMH, J1a0OpaTOPHBIMH OMNBITAMA M JE€MOHCTPAIIHOHHBIMH
skcriepuMeHTaMud. OueHb BaKHBIM SBJSIETCS COOJIOJCHHE MpPaBHJI TEXHUKU OE30MACHOCTH MpPH
paboTe B XUMUYECKO T1abopaTopuu.

B kauecTBe yeHHOCMHBIX OpUeHMUPO8 XUMUIECKOTO 00pa30BaHUs BBICTYNAIOT OOBEKTHI, U3ydaeMble
B Kypce€ XUMHH, K KOTOPbIM y 00y4Jaronuxcsi pOpMHPYETCsi HIEHHOCTHOE OTHOIICHHUE.

OCHOBY nosnasamenbHbIX YyeHHOCmell COCTABISIOT HayYHbIE 3HAHUS U HAYYHBIE METOIbI TO3HAHUSI.
PazButne mo3HaABaTENbHBIX IICHHOCTHBIX OPHEHTAIIMHM COACP)KAHUS Kypca XHMHUHU I03BOJISET
chopMHUPOBATH:

* YBOKUTEIFHOE OTHOIICHUE K CO3UIATEIHLHOM, TBOPYECKOH IS TEIbHOCTH;

* IOHUMaHKHE HeOOXOIMMOCTH 3/I0POBOTO 00pa3a KU3HU;

* MOTpeOHOCTh B 0€3yCIOBHOM BBHIMOJIHEHUH MpPaBUJI OE€30MacHOTO HCIIOJIb30BAaHMS BEIECTB B
MOBCEIHEBHOM JKU3HH,

* CO3HATEJIbHBINA BHIOOP Oyayiiel npodecCuoHaIbHOU IeATeTbHOCTH.

Kypc xumum o6magaeT BO3MOXKHOCTAMHU i1 (HOPMHUPOBAHUS KOMMYHUKAMUBHLIX YEeHHOCHeEl,
OCHOBY KOTOPBIX COCTABIISIFOT MPOIIECC OOMIECHHS U TPAMOTHAS PEeUb, CIOCOOCTBYIOIIHE:

* IPaBUIILHOMY UCIIOJIb30BAaHUIO0 XUMUYECKON TEPMUHOJIOTHH;

* Pa3BUTHIO MOTPEOHOCTH BECTH JAWAJIOT, BBICIYIIMBATH MHEHHE ONIOHEHTa, YYacTBOBATH B
JMCKYCCHH;

* Pa3BUTHIO CITIOCOOHOCTH OTKPBITO BBIPAKATh M ApTYMEHTHPOBAHHO OTCTAMBATH CBOIO TOUKY 3PEHHUSI.

Onucanue mecta yueOHoro npeamera B yuedonom miase MOY COII 2 c.n. Ky6a no yueonomy
npeamMeTry «XuMMsD).
OcCHOBHBIMHU TIpOOJIEMaMU XUMUH SIBIISTIOTCSI H3yYEHHUE COCTaBa U CTPOCHUS BEIIECTB, 3aBHCHUMOCTHU
UX CBOHCTB OT CTPOEHUs, KOHCTPYHMPOBAHHE BELIECTB C 33JaHHBIMU CBONCTBAMH, HCCIIEJOBaHHE
3aKOHOMEPHOCTEH XWMHYECKHUX IPEBpAIICHUN M TyTeH YIpaBICHUS HMH B HEIAX MONyYCHHS
BEIIECTB, MaTEPUAIIOB, SHEPTHH
Kypc 10 kmacca 3HakOMHT OOydYalwIMUXCA CO CTPOCHHEM, XHMHUYECKUMHU CBOWCTBAMH,
0COOEHHOCTSIMH CITOCOOOB MOJTyYEHHs U 00JIACTIMH IPUMEHEHHS OPTraHUYECKUX COeINHEHHH.
3aBepmmTenbHbIi dTan (11 kmacc) HanpapiieH Ha 00001eHNe, PaCIIUPEHNE UMEIOIINXCS 3HAHUH
IIKOJIbHUKOB MO YETHIPEM BBIIICHA3BAaHHBIM OJIOKaM M H3yYeHHE IMATOro Ojoka XUMHS U KHU3Hb,
MIPU3BAHHOTO JIaTh BBITYCKHUKAMH MTPUKJIAIHBIC 3HAHUS B YMEHUSI.

IlnanupyeMble pe3yabTAaThl H3VUCHHUS YVUEOHOI0 MpeaMeTa « XUMUS)):
B pesynbrate n3yueHus: yaeOHOro npeameTa « XuMus» Ha ypOBHE CPEHET0 001ero o0pa3oBaHMUs:
BbpinycKHUK Hay4uTCH:




packppiBaTh Ha MPHUMEpPaX POJb XUMHUH B ()OPMHUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI
MHpa ¥ B IPAKTUUYECKOMN JCATEIHHOCTH YEJIOBEKA;

JEMOHCTPUPOBATh HA MPUMEPAX B3aHUMOCBS3b MEXIY XUMHUEH U JIPYTUMU €CTECTBEHHBIMU
HayKaMu;

pacKpbIBaTh Ha IpUMEpPax MOJI0KEHUS TEOPUH XUMHUECKOro cTpoeHust A.M. byTiepona;
noHuMath usnyeckuii cMbicn [lepuognyeckoro 3akona J[.M. MenneneeBa u Ha €ro OCHOBE
OOBSCHSTH 3aBUCHUMOCTh CBOMCTB XUMHUYECKHUX JIEMEHTOB M 00pa30BaHHBIX UMM BEIIECTB OT
3JEKTPOHHOTO CTPOEHUSI aTOMOB;

OOBSCHITh NMPUYMHBI MHOTOOOpa3usi BEIICCTB HAa OCHOBE OOIMMX NPEICTaBICHUA 00 HX
COCTaBE M CTPOCHUHU;

MPUMEHATh TPaBUJIa CUCTEMATHYECKON MEXKIyHApOJHOM HOMEHKJIATYphl KakK CpeJCTBa
pa3nuYeHUs U UICHTU(UKAIIMY BEUIECTB 110 UX COCTaBY U CTPOCHUIO;

COCTAaBJSITh MOJICKYJIIDHBIE W CTPYKTYpHbIE (OPMYJIBI OpPraHMYECKHX BEIIECTB Kak
HOCHTENeH WHPOpPMAIMK O CTPOSHUM BEIIECTBA, €r0 CBOWCTBAX W MNPHHAJJICKHOCTH K
OTpeieIEHHOMY KJIacCcy COeIUHEHHIH;

XapakTEepU30BaTh OPraHWYECKHE BEIIECTBA IO COCTaBy, CTPOEHHUIO M CBOWCTBaM,
YCTaHABIMBATh NPUYUHHO-CJICICTBEHHBIC CBSI3M MEXAY JaHHBIMH XapaKTePUCTUKAMH
BEIIECTBA;

MPUBOAUTH TPUMEPHl XHUMHYECKUX PEAKIUM, PACKPHIBAIOIIMX XapaKTepHbIE CBOWCTBA
TUIMMYHBIX MPEACTABUTENCH KJIACCOB OPraHUYECKUX BEIIECTB C IEIbI0 UX UJICHTU(PHUKAINU 1
00BsICHEHHS 00J1aCTH IPUMCHEHUS;

MIPOTHO3UPOBATH BO3MOXHOCTH IMPOTEKAHUS XUMUYECKUX PEAKIMi Ha OCHOBE 3HAHUU O
TUIMAX XUMUYECKOM CBS3U B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOW CIIOCOOHOCTH;
WCIIONb30BaTh 3HAHUS O COCTaBe, CTPOCHHMM W XUMHUYECKHUX CBOWCTBAaX BEIECTB IS
0€301acHOTO IPUMEHEHUS B MPAKTHYECKOU IeATEILHOCTH;

MPUBOJIUTH MPUMEPHI MPAKTUYECKOTO WCIIOIB30BAHUS IMPOIYKTOB TepepaboTKu HEPTH U
MPUPOJHOTO Ta3a, BBICOKOMOJCKYJSIPHBIX COEAUHEHUN (TIOMMATUIICHA, CHUHTETUYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

MPOBOJIUTH OMBITHI MO PACIO3HABAHUIO OPTaHMYECKUX BEIIECTB: TJIMIIEPUHA, YKCYCHOU
KHCIIOTHI, HEMpeeNbHBIX >XHUPOB, TJIIOKO3bI, Kpaxmaya, OElIKOB — B COCTaBE MHUIIEBBIX
MPOJYKTOB U KOCMETUUECKHUX CPEJICTB;

BIIQJIETh TPaBHJIAMU M TpUeMaMH 0e30macHOM paboThl ¢ XMMUYECKUMHU BEIIECTBAMHU H
1a00paTOPHBIM 000PYIOBAaHUEM;

YCTaHABIIMBATh 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW PEaKIMHU M CMEIICHHS XHUMHYECKOTO
paBHOBECHUsS] OT pa3IUYHBIX (PAKTOPOB C IICJIbIO OMPEETICHUS ONTUMAIBHBIX YCIOBHM
MPOTEKAHUS XUMUYECKUX TPOLIECCOB;

MPUBOJIUTH TPUMEPHI THIPOJIM3a COJIEH B TOBCEIHEBHOMN KU3HU YEIOBEKA;

MPUBOJAUTH  MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKIUH B TMPHUPOJIE,
MPOU3BOJICTBEHHBIX MPOIECCaX U KU3HEACITEIHPHOCTA OPTaHU3MOB;

MPUBOJIUTH MIPUMEPHl XUMUYECKUX PEAKIUH, PACKPHIBAIOIINX OOIINE XUMUYECKUE CBOMCTBA
MPOCTHIX BEUIECTB — METAJIJIOB U HEMETAILIIOB;

MPOBOJIUTH PAcUEThl HA HAXOXKJACHUE MOJICKYJIAPHON (POPMYJIBI YTIIEBOAOPOAA TIO TTPOTYKTaM
CrOpaHus U MO €ro OTHOCHUTEIBHOM IUIOTHOCTH W MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIIUX B
€ro COCTaB;

BIIQJIETh TpaBWJIaMH O€30MacHOTO OOpameHusi ¢ €IKUMH, TOPIYHMH U TOKCUYHBIMU
BEIIECTBAMH, CPEJICTBAMHU OBITOBOW XMMHH;



OCYLIECTBIATh IMOMCK XHUMHYECKOW HMH(OpPMAnuM 10 Ha3BaHUAM, HACHTHU(HKATOpaM,
CTPYKTYPHBIM (hOpMyJIaM BELECTB;

KPUTHYECKH OLIEHUBATh M MHTEPIPETHPOBATH XUMHUECKYIO HHPOPMALIUIO, COAEPKAIIYIOCS B
COOOIICHUSAX CPENICTB MaccoBOi mH(popMmalmu, pecypcax MHTepHETa, HAyYHO-TIOMYISPHBIX
CTaTbsIX C TOYKHM 3PEHMSI €CTECTBEHHO-HAyYHOH KOPPEKTHOCTH B LEJAX BBIBICHUS
OIIMOOYHBIX CY)KICHUN U (POPMHUPOBAHUS COOCTBEHHON MO3HIINY;

IPEJCTAaBIATh IyTH PEHICHUs IJI00aNbHBIX MPOOJIeM, CTOSIIMX IEpe] YeIOBEUECTBOM:
9KOJIOTUYECKUX, FHEPI€TUUECKUX, CBIPHEBBIX, U POJIb XUMHH B PELIEHUU ITUX MIPOOIIEM.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCSH:

UTTIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IB0TIOYUI0 OP2AHUYECKOU XUMUU KAK HAVKU
HA pA3TUYHBIX UCTIOPUYECKUX IMANAX ee pa3eumusl;

UCNnoIbL308amMb  MemoObl HAYYHO20 NO3HAHUSL NPU  GbINOJHEHUU HNPOeKmos U yuyeOHO-
UCC1e008amenbCKUx 3a0ay o U3V4eHUuio C8OUCms, CnocoO08 NOLYYeHUs U PAcno3HABAHUS
Op2aHU4eCcKUx eujecmes;

00BACHAMb NPUPOOY U CNOCOObI 0OPA30BAHUS XUMUYECKOU C8A3U. KOBALEHMHOU (NOJIAPHOL,
HENOAAPHOI), UOHHOU, MEeMALIUYECKOU, B00OPOOHOU — C Yelbl0 ONpeOeieHUs XUMUYECKOU
AKMUBHOCMU GeUeCme,

VCMAHABIUBAMb 2eHEMUYECKYI0 CBA3b MedHcO0y KIACCAMU Op2aHUuyecKux eeujecme OJisl
000CHOBAHUSL  NPUHYUNUATLHOU — BO3MOMCHOCIMU — NOAYYEHUS. OP2AHUYECKUX COeOUHEeHUl
3A0AHHO20 COCMABA U CIMPOEHUSL,

VCMAaHABIUBAMb 83AUMOCEA3U MexcOy (akmamu u meopuel, NPULUHOU U Cle0Cmeuem npu
amanusze npooreMHblX cumyayuii. U O00O0CHOBAHUU NPUHUMAEMbIX peueHUll Had OCHOGe
XUMUYECKUX 3HAHULL.



Conep:xaHue y4eOHOTro nmpeamera « XuMHsI»
11 kmacc (68 yacoB)

Pa3zoen 1. Baxkueiiliue XuMH4eCKue MOHATHUS U 3aKOHBI (3 1)

AtoMm. Xumudeckuil snemeHT. M3oromnbl. [IpocThie M cinokHbIE BellecTBa.3aKOH COXPaHEHUS
MacChl BEIIECTB, 3aKOH COXPAHEHUsS W TMPEBPAICHHS dHEPTUU MPH XUMHYECKUX PEaKIUsAX, 3aKOH
MTOCTOSIHCTBA COCTaBa. BerecTBa MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHS.

Pazoen 2. llepyoanyecknii 3aKOH M NMEPHOANYECKAs] CUCTeMa XUMHYeCcKuX iemenToB JI. U.
MeHnpesieeBa Ha OCHOBE Y4eHHS 0 CTPOCHHH aTOMOB (5 1)

AtoMHbIe OpOuTanu, S-, P-, d- u f-agexTponHbl. OCOOCHHOCTH pa3MEIICHHUS 3JCKTPOHOB I10
opOHTANIIM B aroMax MaJIbIX U OOJIBIINX MEPUOA0B. DHEPreTHUECKUE YPOBHH, MOAYpOBHU. CBS3b
MEPUOINYECKOT0 3aKOHA M MEPUOJUYECKON CUCTEMbl XMMUYECKUX AJIEMEHTOB C TEOpUEU CTPOCHUS
atomoB. KopoTkuii M JUIMHHBIA BapuWaHTBl TaOJMIBI XUMHYECKHUX D3JIEMEHTOB. I[losoxeHue B
MePUOJIMYECKON CHUCTEeMEe XuMHUUecKkux d3JeMeHToB J[. M. MeHnneneeBa Bomopoja, JaHTAaHOWJIOB,
AKTUHOMJIOB ¥ UCKYCCTBEHHO MOJYY€HHBIX JIEMEHTOB.

BasleHTHOCTh W BajJICHTHBIC BO3MOXKHOCTH aTOoMOB. [lepuoandeckoe M3MEHEHHE BAJICHTHOCTH M
pa3MepoB aTOMOB.

Pacuernble 3amaum. BrruucieHus macchl, oObeMa WM KOJHWYECTBA BEIECTBA 110 HM3BECTHOM

Macce, 00beMy WK KOJIMYECTBY BEIIECTBA OJTHOTO M3 BCTYNUBILIUX B PEAKIMIO WM MOJYYUBLINXCS B
pe3yJIbTaTe peakltu.
Pa3zoen 3. Ctpoenne Bemectna (9 4)

XumMnueckasi cBsi3b. Buibpl U MexaHM3Mbl O0pa3oBaHMs XUMHUYECKOW cBs3U. MoHHas cBs3b.
Karnonel u anuonsl. KoBaneHTHass HenosspHas cBA3b. KoBaJeHTHas NOJsApHas —CBA3b.
OnexTpooTpuuaTeabHOCTh. CTeneHb OKuCIeHusA. Meranueckas CBsA3b. BoxopoaHas CBs3b.
IIpocTpaHCTBEHHOE CTPOCHUE MOJIEKYJI HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB.

Tunsl KpucTaNIMYECKUX peUIeTOK U cBoiicTBa BemiecTB.lIpuunHbBl MHOrooOpa3usi BEILECTB:
U30MepHUs, TOMOJIOTHS, aJuloTpomnus, wusotonud./JucrnepcHele cuctemsl. VICTHMHHBIE pacTBOPHI.
CriocoObl  BbIpaXEHHs] KOHLIEHTPALlUM PacTBOPOB: MaccoBas JOJs PacTBOPEHHOTO BEIECTBa,
MoJisipHas KoHueHTpanus. Komionanbsie pacTBopsl. 3051, TEIH.

Jdemoncrpanuu.Mozaenu  HOHHBIX,  aTOMHBIX,  MOJIEKYJSIPHBIX M METAJUIMYECKUX
KpUCTaNIn4ecKux pemeTok. dpdext Tungans. Monaenu MojeKya U30MepOB, TOMOJIOTOB.

IIpakTnyeckas padora. [IpurorosineHue pacTBOPOB € 3alaHHON MOJISIPHOM KOHLIEHTPALUEH.

PacueTHble 3agaun. Brruncienre macchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOJYKTa peakiuy,

€CJIM ISl €0 MOJYYEeHUs JaH PACTBOP C ONPEAECICHHON MaCCOBOM 10JI€H NCXOJHOTO BEIIECTBA.
Pazoen 4. Xumnueckue peaxkuuu (13 1)

Krnaccudpukanns XMMHUECKUX peaklMil B HEOPraHWMYECKOHM M opraHudeckoid Xumuu.CKOpOCTb
peakuuu, €e 3aBUCUMOCTh OT pa3IMUHBIX (aKTOpoB. 3aKOH JEHCTBYIOIIMX Macc. ODHEprus
aktuBanuu. Kartanu3 u  karanmsartopel. OOpaTMMOCTh peaknuid. XHUMHYECKOE pPaBHOBECHE.
CMmemenue paBHOBecus ToOJ JedcTBHeM pa3nuuyHbiX  (akropoB. [lpunuun Jlelllatensbe.
[Tpon3BOACTBO CEPHOI KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

Onexrponutuyeckas auccouuanus. CuibHbIE U cila0ble AIEKTPONUTHL. KHCIOTHO-OCHOBHBIE
B3aUMOJICUCTBUSA B pacTBopax.Cpella BOJHBIX PACTBOPOB: KHCIAsA, HEUTpanbHas, meiaouHas. MonHoe
npou3BeieHrne Boabsl. Bomopoausiii mokazarens (PH) pactBopa.



['maponn3 opraHMYeCKUX U HEOPraHUYECKUX COCTMHEHUN.
JdemMoHcTpanuu. 3aBUCUMOCTh CKOPOCTH pEaKUMH OT KOHUEHTpalMd M TEeMIEPaTypBhl.

PaznoxeHue nepokcuna BOAOpoAa B MIPUCYTCTBUU KaTanusaTopa. OInpelesieHue cpebl pacTBopa C
IIOMOILBI0 YHUBEPCAIBHOIO HHIUKATOPA.
JlaGopaTopHble onbIThl. [IpoBeneHre peakuii HOHHOTO OOMEeHa JIJIsl XapaKTEPUCTUKU CBOWCTB

AJIEKTPOJIUTOB.
IIpakTuyeckas pa6ora. BiausHue pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOH PEaKIIHH.
PacueTHble 3a1a4n. BrrancieHns macchl (KOJIMYECTBA BEIIECTBA, 00bEMa) MPOJYKTa PEaKIuy,

€CITM M3BECTHA MacCa HCXOTHOTO BEIIECTBA, COJCPIKAIIETO ONPEACTICHHYIO JIOJII0 TPUMECEH.

HEOPTAHUYECKAS XUMUSA

Pa3zoen 5. Metamusbl (13 4)

[TosokeHrEe METAIIOB B MEPUOIUIECKON CUCTEME XUMUYECKHX JJIEMEHTOB

. . MenneneeBa. O0mmue CBOHCTBA METAJUIOB. DIIEKTPOXUMUYECKUN Pl HAPSHKEHUNA METaJlIoB.
OO61ue crnocoObl MOMYyYEHUsI METANIOB. DIIEKTPOJIU3 PacTBOPOB U paciiaBoB. [loHsTue o koppo3uu
MeTtaiioB. CrocoObl 3amMTBHl OT KOppo3uu.0030p MeTamioB INIaBHBIX moiarpymm (A-rpyrn)
MEePUOINYECKON CUCTEMbI XUMUYECKUX 311eMeHTOB.0030p MeTauioB nobo4yHsx noarpymn (b-rpymm)
MEePUOJNYECKON CHCTEMbl XMMHUYECKHUX SJIEMEHTOB (Meb, LIUHK, MUmMaH, Xpom, Kele3o, HUkKelbv,
naamuna).CrutaBel MeTa/uI0B. OKCUIBI U TUAPOKCHIBI METAILIOB.

JdemoncTpanuu. O3HakoMiieHHE C 00pas3llaMud METAJUIOB U MX COoelNuHEeHHM. B3ammopeiicTBue

LIEJTOYHBIX W IIEJTOYHO3EMENbHBIX METAJUIOB C BOJOW. B3aummoaeicTBHE Meau ¢ KUCIOPOAOM U
cepoit. Dnektponu3 pactBopa xyopuaa meau(ll). OnbITel MO0 KOPPO3UK METAIIIIOB U 3aLITUTE OT HEe.
JlaGopaTopHble onbIThI. B3aumoeiicTBue IMHKA U Keje3a ¢ pacTBOPAMU KHCIOT M IIeJIouei.
3HAKOMCTBO C 00pa3liaMy METaNIOB U UX pyAaMu (padoTa ¢ KOJJIEKIUIMU).
PacuerHble 3agaum. PacyeTrbl 1Mo XMMHUYECKUM YpaBHEHMSIM, CBSI3aHHBIE C MAacCOBOHM Jojeit

BBIX0/1a MMPOJIYKTA PEAKLIUU OT TEOPETHUECKH BO3ZMOKHOTO.
Pazoen 6. Hemeramnanl (8 4)

O630p cBoiicTB HemeTaioB. OKHUCIUTEILHO-BOCCTAHOBUTEIIbBHBIE CBOWCTBA  THUIHUYHBIX
HemeTautoB. OKCHIIBI HEMETAJUIOB M KHUCIIOPOJICOJepKAIIe KUCIOTH. BomoponHsie coennHeHHS
HEMETaJJIOB.

JdemoncTpanun. O0pa3ipl HeMeTaioB. OOpasibl OKCUA0B HEMETAIJIOB M KMCIIOPOACOAEpKAILINX

kuciaot. ['openue cepsl, pocdopa, xkene3a, Maruus B KUCIOPOJIE.
JlaGopaTopHble ONBITBI. 3HAaKOMCTBO C o00pa3llaMM HEMETaIOB W HX IPHUPOTHBIMHU
coeiMHEeHUsIMHU (paboTa ¢ KoyekusiMu). Pacrio3HaBanue Xi10pua0B, Cyiab(paToB, KapOOHATOB.

Paszoen 7. I'enHeTH4ecKkas CBA3b

HEOpraHu4ecKux M oprannyeckux Beulects. [Ipakruxym(17 )

I'eHeTndeckass CBA3b HEOPraHWYECKMX M OpraHudeckux BemecTB. IIPpaKTHKyM: pelIeHHe
SKCIIEPUMEHTAIBHBIX 337a4 110 HEOPraHWYECKOW XMMHH; PEHIEHUE HKCIIEPUMEHTAJIBHBIX 3a7ad I10
OpPraHMYECKON XHUMUU; pelIeHHe MPaKTUYECKHMX pacueTHBIX 3aJad; IOJydyeHHe, coOupaHue Hu
pacro3HaBaHUE Tra30B; PELICHHUE OJKCIEPUMEHTAIBHBIX 3a4ad II0 OIPEAEICHUI0 IIJIaCTMAacC H
BOJIOKOH.



Y4yeoHo-remaTtuuecknii nian (11 kaace)

Ne Ha3Banue pa3nena Koauuec
TeMbl TBO TeopeT | MPaKT
JacoB
1 BaskHeliue XMMHYeCKHE MOHATHS M 3aKOHBI 3 3 0
2 Iepuoauyeckuii 3aKOH M MEPUOIMYECKASI CUCTEMA XUMUYECKUX 5 5 0
3jieMeHTOB JI.M.MeHneieeBa Ha OCHOBE YYEHHS O CTPOCHUH
aTOMOB
3 CTpoeHue BelecTBa 9 7 2
4 XHMHUYeCKHE PeaKlnu 13 11 2
5 MeTanibl 13 12 1
6 HemeTtauasl 8 7 1
7 I'eneTnyeckasi cBsi3b HEOPraHUYECKUX U OPraHMYeCKHX 17 12 5
Bewecrsa. Ilpakrukym
Hroro 68 55 11
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