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CPOK peasiu3aluu: 1 ron

YUUTEND:

r. Cypryt



[losscuuTenbHasA 3anUCKa
1. Ilporpamma mo yueOHOMYy mnpeaMeTy «XUMHsS» Ul ydammxcs 8, 9-X KJIaccoB COCTaBlIEHA B
cooTBeTcTBUU ¢ DepepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM OCHOBHOTO OOIIETo
o0pa3oBaHus YTBEPKIAEHHOTO MpHKa3oM MuHHUCTEpCTBa 00pazoBaHus U Hayku Poccuiickoii deneparyn
ot 17.12.2010r. Nel897(c u3MeHeHMSIMM U JONONHEHUAMHM), ¢ y4€roM [IpumepHON mporpammsbl IO
yueOHOMY IpeaMeTy « XuMus», mpeacraBieHHoi B [IpumepHoit 0ocHOBHOM 00pa3oBaTeIbHOM Iporpamme
OCHOBHOTO 00111eT0 00pazoBanus, (0700peHa pemeHueM GeepaibHOr0 METOINIECKOT0 0ObESTUHEHHSI 110
obmiemy oOpaszoBanuto, mpoTokoa ot 08.04.2015 Ne 1/15), na ocHoBe IIporpammbl Kypca XUMUHU TSI 8 —
9 kiaccoB 00meo0pazoBaTeNbHBIX yUpexaeHuid «Xumus. PaGoume mporpammel. [Ipenmernas muHHS
yueObnukoB ['. E. Pymwurnca, ®. I'. ®Dempamana. 8§ — 9 kmaccel»: mocoOue uist yduTenei
obmieoOpazoBarensHbix opranusanuii / H. H. T'apa. — 3-e m3xa., mon. — M.: IIpocsemenne, 2017.
Pabouas mporpamMmMa obecriedyeHa yueOHMKaMH, y4€OHBIMU MOCOOMSIMH, BKIIOYEHHBIMU B (hefepanbHbIN

nepeyeHb Y4eOHUKOB, peKOMeHIyeMblXx MuHoOpHaykun P® k wucnons3oBanuio (mpukaz Ne345 or
28.12.18).

2. Ilnanupyemble pe3yiabTaThl OCBOEHUS Y4EeOHOTO IpeaMeTa

H3yuenue xumuu 6 OCHOBHOU wiKone O0Aém B03MONCHOCMb OOCMUYL CNedYIOWUX pe3yibmamos 8
HanpasieHuu TIUYHOCMHO20 PA3GUMUL.!

1) BocmuTaHHE POCCUICKON TpakJaHCKON HWIACHTUYHOCTU: MATPUOTU3MA, JIOOBM U YBaXKEHUS K
OteuecTBY, YyBCTBa FOPJOCTHU 3a CBOIO PO/IMHY, 32 pOCCUICKYIO XUMUUECKYIO HAYKY;

2) ¢popMHpOBaHUE LETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOILECTBEHHOM NMpPaKTUKH, a TaKXKe COLMAIBLHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U JTyXOBHOMY
MHOT000Pa3uI0 COBPEMEHHOTO MUPA;

3) hopmupoBaHKEe OTBETCTBEHHOTO OTHOIIEHUS K YUYE€HHUIO, TOTOBHOCTH U CIIOCOOHOCTH K CAaMOPa3BUTHUIO
U caMoOOpa30BaHWIO HAa OCHOBE MOTHBAIMM K OOyYEHHWIO W TMO3HAHUIO, BBIOOPY MPOGUILHOTO
00pa3zoBaHUsl HA OCHOBE MH(POPMAIMH O CYIIECTBYIOIHUX MPOQPECCUSIX U JUYHBIX MPOGeCCHOHATBHBIX
MIPENNOYTeHUH, 0CO3HAHHOMY MOCTPOEHUI0 MHAMBHUIYaJIbHON 00pa30BaTEIbHON TPAEKTOPUH C YUETOM
YCTOWYMBBIX IO3HABATEIbHBIX HHTEPECOB;

4) popmupoBaHUE KOMMYHUKATUBHOI KOMIIETEHTHOCTH B 00pa30BaTEbHOM, OOIECTBEHHO MOJIE3HOM,
yueOHO-HCCIIeI0BATEIbCKOM, TBOPUECKOM U APYTrUX BUJIAX JACSATEIbHOCTH;

5) ¢opmupoBaHue MOHUMAHUS LIEHHOCTU 3JI0pPOBOro M Oe3omacHOro obpasa >KHW3HM; YCBOEHHUE MPaBUI
WHIUBUAYAIBHOTO M KOJUIGKTUBHOTO ©O€30MacCHOrO TMOBEACHHMS B  YPE3BBIYAMHBIX CHTYalUsX,
YTPOKAIOIIUX KU3HU U 3[JOPOBBIO JIHO/ICH;

6) dbopmupoBaHHe MO3HABATEIHLHOW UM MH(POPMAIMOHHON KYIbTYPHI, B TOM YHCJE PAa3BUTHE HABBIKOB
CaMOCTOSITENIbHOM paboThl 8 ¢ yueOHbIMM MOCOOMSMHU, KHHUTaMH, IOCTYHHBIMU HMHCTPYMEHTaMH U
TEXHUYECKUMU CPEICTBAMU UH(GOPMAITMOHHBIX TEXHOJIOTHIA;

7) dopMupOBaHHE OCHOB KOJIOTMYECKOTO CO3HAHUSI HAa OCHOBE MPU3HAHUS IIEHHOCTH U3HU BO BCEX €€
MIPOSIBIICHUSAX U HEOOXOIUMOCTH OTBETCTBEHHOTO, OEPEIKHOTO OTHOIICHUS K OKPYKAIOIIEH Cpeie;

8) pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUECKUX 3a/ay, YMEHHUS HaXOAWUTh aJeKBATHBIC CIIOCOOBI IO
BEJICHUS W B3aUMOJEHCTBUS C MapTHEPaMU BO BpeMmst yded HOM M BHEY4eOHON JAeATEeNbHOCTH,
CIOCOOHOCTH OLIEHMBATh MPOOJIEMHbIE CUTYallul M ONEPaTUBHO NMPHUHUMATh OTBETCTBEHHBIE PEIIECHUS B
pa3NUYHBIX MPOAYKTHBHBIX BUAAX JEATEIbHOCTH (ydeOHas MOMCKOBO-HCCIEIOBATeNbCKasl, KIyOHas,
MIPOEKTHasl, KPY)KKOBas U T. 11.).

Memanpeomemuuvie:

1) oBnaseHHe HaBBIKAMU CaMOCTOSTEIBHOTO IMPUOOPETEHUS HOBBIX 3HAHMM, OpraHU3alUu y4yeOHOMH
JeATeIbHOCTH, TIOUCKA CPEJICTB €€ OCYILECTBICHUS;

2) yMeHHe IJIaHUPOBATh MYTH JOCTHXKEHHUS IieJie Ha OCHOBE CaMOCTOSATENBHOTO aHalln3a YCIOBUH M
CPEACTB UX JOCTH)KEHUSI, BBIACIATh allbTepPHATUBHBIE CIIOCOOBI JJOCTHKEHHS 11eSTH U BRIOUpaTh HanboJee
3 PeKTUBHBIN CIIOCOO, OCYIIECTBIATH TO3HABATEIHLHYIO

pedeKkcuio B OTHOLIEHUU ACHCTBUI 10 pelIeHUI0 yUeOHbIX U M03HABATEIbHbBIX 33/1ay;



3) yMeHue MOHMMATh NpoOIEMy, CTaBUTb BOMPOCHI, BBIIBUraTh THIIOTE3Y, JaBaTh OMPEIACICHHS
MOHATUAM,  KJIaCCU(HUIMPOBATh,  CTPYKTYpUPOBAaTh  MaTepuall,  MNPOBOJIUTH  AKCIIEPHUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO MO3HIINIO, (POPMYIUPOBATH BBIBOIBI M 3aKIIIOYCHUS;
4) ymeHue COOTHOCUTH CBOM JEHUCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYHIECTBIIATh KOHTPOJIb CBOEH
JEATeNbHOCTH B TMpoIlecce JOCTIKEHHUS pe3ylnbTaTa, OINpeNeNsTh CHOCOObl JEHCTBHI B paMKax
MPEVIOKEHHBIX YCIOBUW U TpeOOBaHMM, KOPPEKTUPOBATH CBOM JEUCTBHUA B COOTBETCTBUU C
W3MEHSIOLICICS CUTyallue;
5) ¢dopMupoBaHre © pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJIB30BAHUA HHCTPYMEHTOB H
TEXHUYECKUX CPEJCTB MH(POPMALMOHHBIX TEXHOJIOTMH (KOMIBIOTEPOB U IPOIPAMMHOI0 OOECTeueHUsI)
KaK HMHCTPYMEHTAJIbHOW OCHOBBI PAa3BUTUS KOMMYHMKATHBHBIX M I103HABaTEJIbHBIX YHUBEPCAJIbHbBIX
Y4eOHBIX JICHCTBUI;
6) yMeHHe co3/aBaTh, IPUMEHATH U PE0OpPa30BbIBATh 3HAKU U CUMBOJIbI, MOJEIU U CXEMBI JUIsl pEIICHUS
y4eOHBIX U M03HABATEIbHBIX 33/1a4;
7) yMeHuwe Wu3BJICKaTh HHGOPMAIUI0O M3 PA3NIMUYHBIX HCTOYHHKOB (BKJIIOYAsh CpEICTBA MacCOBOM
nH(popMaluY, KOMIIAKT-TUCKU Y4eOHOTO HasHauyeHus, pecypchl MHTepHeTra), cBOOOAHO MOJIBb30BATHCA
CIPAaBOYHOM JIUTEPAaTypol, B TOM 4YHCIE€ M Ha OHIIEKTPOHHBIX HOCHUTENSAX, COOMIOJaTh HOPMBI
nH(pOpPMallMOHHON N30MPATEIbHOCTH, 3TUKH;
8) ymMeHHe Ha NpPaKTHUKE IOJIb30BAThCSl OCHOBHBIMU JIOTUYECKUMU MPUEMAMH, METOJIaMU HaONIO/IEHNUS,
MOJENUPOBaHUS, OOBSICHEHUSI, pellIeHUs] IPOoOIeM, TPOTHO3UPOBAHUS U JIp.;
9) yMeHue opraHu3oBaTh CBOIO KU3Hb B COOTBETCTBUU C MPEICTABICHUSIMH O 3J0POBOM 00pase *U3HHU,
npaBax U 00S3aHHOCTSIX IPaXAaHUHA, IIEHHOCTAX OBITHS, KYJIbTYpPhl U COLMAIBHOTO B3aUMOIEHCTBHUS;
10) ymeHue BBINOIHSTH M03HABATEIbHbBIE U MPAKTUYECKHE 3a/IaHUs, B TOM YHCIIE TIPOEKTHBIE;
11) ymeHHMe caMOCTOSITEIbHO U apryMEHTHPOBAaHHO OLIEHUBAaTh CBOM JICHCTBUSL U JI€HCTBUS
OJIHOKJIACCHUKOB, COJIEpXkKaTeIbHO OOOCHOBBIBAs IPaBWIBHOCTh WIM OIIMOOYHOCTH pE3yJbTaTa MU
cnoco0a JeiCTBUA, aJleKBaTHO OLIEHUBaThb OOBEKTHBHYIO TPYIHOCTh Kak Mepy (aKTHUECKOro WM
IIPEINOIaracMoro pacxo/ia pecypcoB Ha peleHue
3aJjauy, a TAaK)Ke CBOU BO3MOXHOCTH B JOCTHKEHHHU LIEJIN ONPEACIEHHOMN CI0KHOCTH;
12) ymenme pabotarh B rpymnne — 3()PEKTUBHO COTPYAHHYATh W B3aUMOJCHCTBOBATH Ha OCHOBE
KOOPAMHAIMM DPA3JIUYHBIX MO3UIMHA NPU BBIPAOOTKE OOLIET0 PELICHHs B COBMECTHOM JESATEIbHOCTH;
ciylmath napTHépa, GopMylIMpoBaTh U apryMEHTHPOBATh CBOE MHEHHME, KOPPEKTHO OTCTaMBaTh CBOIO
MNO3UIMI0O U KOOPAMHUPOBaTh €€ C MO3MLMEH MapTHEPOB, B TOM 4YHCIE B CHUTyallUd CTOJIKHOBEHMS
MHTEPECOB; MPOJYKTUBHO pa3pellath KOHQUIMKTBl Ha OCHOBE Y4€Ta MHTEPECOB M IO3MLUN BCEX €ro
YYaCTHHMKOB, IIOMCKA U OLIEHKH aJIbTEPHATUBHBIX CIIOCOO0B pa3pelieHnss KOH(IMKTOB.

Ilpeomemmuvie:
1) ¢dopmupoBaHue IEpBOHAYAIbHBIX CHCTEMAaTH3MPOBAHHBIX IPEACTaBIEHUH O BelIeCTBaX, UX
IIPEBPAILEHUSAX U NPAKTUYECKOM IPHUMEHEHUH; OBJIa/ICHUE MOHATHHHBIM aIllapaToM U CUMBOJIMYECKHM
A3BIKOM XUMMU;
2) oco3HaHHE OOBEKTUBHOW 3HAUYMMOCTH OCHOB XHMHYECKON Hayku Kak o0O0JacTH COBPEMEHHOI'O
€CTECTBO3HAHUS, XUMUYECKUX IPEBPAIICHUN HEOPraHMYECKUX U OPraHMYECKHX BEILECTB KAaK OCHOBBI
MHOTHUX SIBJICHUH )UBOW M HEXXHUBOM NMPUPOJBI; YIiTyOJIeHUE MPEICTaBICHUI O MaTepUaIbHOM €IMHCTBE
MUDA;
3) oBiaJeHHE OCHOBAMU XUMHUYECKOM TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh M OOBEKTHBHO
OLICHUBAaTh >KM3HEHHBIE CHUTYallUH, CBS3aHHbIE C XMMMEH, HaBbIKaMH O0€30MacHOro OOpalleHus ¢
BEILIECTBAMH, HCIOJIb3YEMBIMU B TIOBCEJHEBHOW >KM3HM; YMEHHEM aHAJIM3UPOBATh W IUIAHUPOBATh
HKOJIOTHYECKU O€30I1acHOE MOBEICHHUE B LENIAX COEPEKEHUS 3/J0POBbS U OKPYKAIOLIEH Cpe/ibl;
4) ¢opmupoBaHHME YMEHMH YCTAHABIMBATh CBA3M MEXIY pEalbHO HAOMIOAAEMBIMU XHUMHUYECKUMHU
SBJICHUSIMM M TIPOLIECCAMHU, TNPOUCXOAALUIMMU B MHKPOMHpE, OOBSICHATh HPUYMHBI MHOT000pasus
BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa M CTPOEHUS, a TAKKE 3aBUCUMOCTb IPUMEHEHMSI BEIIECTB
OT UX CBOICTB;
5) npuoOpeTeHre OmbITa UCMOIb30BaHUS PA3IMYHBIX METOJIOB M3Yy4eHMs BEILECTB; HAOMIOAEHUS 3a UX
IIPEBPALLEHUSAMU TP TPOBEACHUU HECIOKHBIX XHMHUYECKUX OKCIEPUMEHTOB C MCIOJIB30BaHUEM
1a00paTOPHOTO 00OPYAOBAHUS U IPUOOPOB;
6) yMeHHe OKa3bIBaTh NEPBYIO MOMOINb IPU OTPABICHUSAX, OXKOTaX M APYTUX TPaBMaxX, CBS3aHHBIX C
BEIIECTBAMU U J1a00paTOPHBIM 000PYIOBAHUEM;



7) oBnanenue npuéMaMu paboThl ¢ HHPOPMAIMEH XUMUIECKOTO COICPKAHUS, MPEACTABIICHHOW B pa3HOMN

¢dopme (B Buae TeKcTa, GopMyil, TpaduKoB, TAOIHMYHBIX JAHHBIX, cXeM, ¢poTorpaduii u 1p.);

8) co3manue OCHOBBI s (POPMUPOBAHMS MHTEpECA K PACHIMPEHUIO U YTIYOJEHUI0 XMMUYECKUX 3HAHUN

1 BbIOOpa XMMHH KaK MPO(QUILHOrO IMpeaMeTa IpHU Mepexojie Ha CTYMEeHb CpeaHero (IOJIHOTo) oOIero

o0Opa3oBaHus, a B TaJIbHEHIIIEM U B KauecTBe c(epbl cBOei MpodhecCHOHAILHON IS TEIbHOCTH;

9) dopmupoBaHME TPEACTABICHUH O 3HAYCHUHM XUMHYECKOW HAyKH B PEHICHUH COBPEMEHHBIX

HKOJIOTUYECKUX MPOOIIEM, B TOM YHCIIE B PEIOTBPAIICHUN TEXHOTCHHBIX U SKOJIOTHIECKUX KaTacTpod.
Yuyammecs: Hay4yaTcs:

N

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

OOBSCHATh CyTh XHUMHUYECKHUX IMPOIECCOB; YCTAHABIMBATh MPHUHAJICKHOCTh XUMHYECKOM
pEaKUUU K ONIPEACIEHHOMY TUILY.

HazpiBaTh (hakTOpHI, BIUSAIONINE HA CKOPOCTh XUMHUECKUX PEAKIIUM.

HazpiBaTh (hakTOpHI, BIUSAIONINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS.

CocTaBiaTh ypaBHEHUSI IJIEKTPOJUTUUECKON JTUCCOIMAIIMN KUCIIOT, MIEJI0UYeH, COJIeH; TOJIHbIE U
COKpal€¢HHbIE  HOHHBIC  YpaBHEHUs  peakiuid  OOMEHa; ypaBHEHUS  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUMN.

[TporHo3upoBaTh MPOAYKTH XUMUUECKHX PEaKIni Mo (popmyaamM/Ha3BaHUSIM UCXOJHBIX BEIIECTB.
OrmpenensaTh MCXOJHBIE BEIIeCTBAa MO (opMysiamM/Ha3BaHUSM TPOTYKTOB PEAKIIUU; COCTABISITH
YpaBHEHHUS PEaKIUid, COOTBETCTBYIOIIMX TMOCIEI0BATEILHOCTH («IIETIOYKE») TPEBPAIICHHMA
HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB.

BrisBisTe B mpoliecce  OKCIEpUMEHTa TPU3HAKH, CBHUJICTEIBCTBYIOIIME O MPOTCKAHUH
XUMHUYECKON PEaKIUU.

['oTOBUTH pacTBOPHI C OMPEACIEHHON MAacCOBOW JI0JIEd PAaCTBOPEHHOIO BEIIECTBA; OMPEACIATh
XapakTep cpebl BOJHBIX PACTBOPOB KUCIOT U IIEJIOYEH 110 N3MEHEHUIO OKPACKH WHIUKATOPOB.
[IpoBOANTH KaUECTBEHHBIEC PEAKLHUH, MOATBEPKAAIOIINE HAINYME B BOAHBIX PACTBOPAaX BEIECTB
OT/EJbHBIX KATUOHOB Y AaHHOHOB.

Onpenensatp NPUHAUIEKHOCTh HEOPraHMYECKMX BEIIECTB K OJHOMY U3 HM3YYEHHBIX
KJIACCOB/TPYIII: METAJUIbl U HEMETAJLIbl, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH.

CoctaBnath (OopMynbl BEHIECTB MO HX HA3BAHUSM;  OINPEACNATh BAJIEHTHOCTh U CTEINEHb
OKHCJICHUS JIEMEHTOB B BELIECTBAX.

CocraBnath GhopMysabl HEOPraHUUECKUX COECIUHEHHUH MO BAJICHTHOCTSIM U CTENEHSM OKUCICHUS
AJIEMEHTOB, a TaKXKe 3apsAlaM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUI
U COJICH.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS (PU3NYECKUX U XUMHYECKUX CBOMCTB MPOCTHIX BEIECTB
(MeTamioB M HEMETaJVIOB) M HMX BBICHIMX OKCHJIOB, OOpa30BAaHHBIX 3JEMEHTAMH BTOPOTO U
TPETHETO MEPUOOB.

HaspiBaTh 0O0IIME XMMHUYECKHE CBOMCTBA, XapaKTEpHbIE MJI TPYHH OKCHAOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX; Ha3bIBATH OOIME XUMUUECKHE CBOMCTBA, XapaKTEPHBIE [T KAXKJIOTO U3
KJIACCOB HEOPraHUYECKHUX BEIIeCTB (KUCIOT, OCHOBAHUH, COJel).

[IpuBoauTE TpHUMEpPHl peaKkUui, MNOATBEPKAAIOIIMX XUMHYECKHE CBOWCTBA HEOPraHUYECKHX
BEILIECTB: OKCUOB, KUCJIOT, OCHOBAHHI U COJEH.

Onpenensatb  BELIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBHUTENIb B OKHCIHUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKLIUSIX.

CocTaBisTh ANEKTPOHHBIN OamaHc (U1 W3YYEHHBIX pEaKIMii) TO TMPEeNIOKEHHBIM CXeMaM
peaKuum.

[TpoBouTH Ta00PaTOPHBIE OMBITHI, TOATBEPKIAIONINE XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIECTB.

[TpoBomuTh 7a00paTOpHBIE OMBITHI MO TOMYYCHHIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB:
BOJIOpOJa, KUCIOPO/Ia, YIIEKUCIOTO ra3a, aMMHaKa; COCTaBJSATh YPAaBHEHMS] COOTBETCTBYIOLIUX
peaKuum.

CocTaBisITh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE POPMYIIBI YTIEBOIOPOIOB.

Ornpenensats NPUHAIEKHOCTD BEIIECTBA K ONPEACIEHHOMY KJIAaCCy OPraHMYEeCKUX COCTUHEHUN.
3anuceiBaTh ypaBHEHMsI pPEaKIMP 3aMEUIEHUs U NPHUCOCIUHEHUS C yYaCTUEM OPraHUYeCKHX
BEILIECTB.



22. Habmonath AeMOHCTPUPYEMBbIE OTIBITHI.

Yyamuiicsi MOJIyYUT BO3MOKHOCTh HAYYUTHCH:

I'pamMOTHO 00OpAaIIaTHCS C BEMIECTBAMHU B MOBCEAHEBHOM KU3HH;

2. Oco3HaBaTh HEOOXOIUMOCTH COOJIIOJICHUS TMPABUI SKOJIOTHYECKH OE30MacCHOTO TOBEIACHHS B
OKpY’Karollel NpUpOJIHOU CpelIe;

3. TloHuMath CMBICI U HEOOXOIUMOCTh COOIOJICHUS MPEANUCAHUH, TIPE/ITaraéMbIX B HHCTPYKIIMSIX
0 UCTIOJIb30BAHUIO JICKAPCTB, CPEIICTB OBITOBOM XMMUU U JIP.;

=

4. Hcnonwn3oBaTh puoOpeTEHHbIE KIII0OYEBLIE KOMIIETEHTHOCTH npu BBINIOJIHEHUH
HCCIIE0OBATEILCKUX MPOEKTOB MO M3YYEHUIO CBOMCTB, CIIOCOOOB IMOJYYEHUS U PACIIO3HABAHUSA
BCIIECTB;

5. Pa3BuBaThb KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIOJIb3Ysl CPEACTBA YCTHOIO M NMHUCbMEHHOTO
OOLIeHUs,, MPOSBIATH TOTOBHOCTh K YBaXEHHIO HWHOM TOYKM 3peHUs MpU OOCYXICHUU
Pe3yJIbTaTOB BBIMOJIHEHHOMN pabOTHI;

6. OOBEeKTUBHO OIEHMBATH MH(OPMAIMIO O BEIIECTBAX M XUMHUYECKUX IPOIECCaX, KPUTHUECKU
OTHOCUTBCSI K IICEBJOHAy4YHOM uH(pOpMaluy, HEI0O0pOCOBECTHOM pekiaMe, Kacaroueics
HCIIOJIb30BAHUSI PA3JIMYHBIX BEIIECTB.

7. IlporHo3upoBaTb XHMHUYECKHE CBOMCTBA BELIECTB HAa OCHOBE HX COCTaBa U CTPOCHHS;

MIPOrHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIUTEIbHBIE WM BOCCTAHOBHUTEIbHBIE

CBOMCTBA C YYETOM CTEIEHEW OKHUCIIEHHWS 3JEMEHTOB, BXOJSIIMX B €r0 COCTaB; BBISABIIATH

CYyIIECTBOBAaHUE T€HETUYECKOUN CBA3M MEXIY BEIIECTBAMU B pANY: IPOCTOE BEIIECTBO — OKCHJL

— KUCJ0Ta/ TUAPOKCHU — COJIb.

XapakTepu3oBaTh 0COObIE CBOMICTBA KOHLIEHTPUPOBAHHBIX CEPHOM U a30THOM KHUCIIOT.

[IpuBoauTh HpUMEpHl ypaBHEHUI peaklMi, JIeKAIIMX B OCHOBE MPOMBIIUIEHHBIX CIIOCOO0OB

MIOJIy4EeHUs] aMMHUAKa, CEPHOMN KHMCIIOTHI, YyI'yHa U CTaJIM; ONUCHIBATH (PU3UUECKUE U XMMHUYECKHE

IIPOLIECCHI, SBJIAIOIIMECS 4YacTbl0 KPYroBOpOTa BEIIECTB B INPUPOJE; OPraHU30BBIBATH U

OCYILECTBIIATh IPOEKTHI 110 MCCIECIOBAHUIO CBOMCTB BELIECTB, MMCIOIINX Ba)KHOE ITPAKTUYECKOE

3HAYECHHUE.

10. [TporHo3upoBaTh XMMHUYECKHE CBOWCTBA BEIIECTB HAa OCHOBE MX COCTaBa U CTPOCHH,
OPraHM30BBIBATE M OCYHIECTBIIATH IPOCKTHI IO HCCIECIOBAHUIO CBOMCTB BEUIECTB, MMEIOIIHUX
BAYKHOE IIPAKTUYECKOE 3HAYCHHUE.

© o

3. Coneprkanue paboyvei mporpaMmbl
Pa3znea 1. MHoroo0pasue xumuyeckux peakuui (154)

Knaccupukanust XMMHUYECKUX pEaKIHMi: peakIuu COCAMHEHUS, Pa3JIOKCHHS, 3aMElIeHHs, OOMEHa.
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE pPeakiuu. OKUCIUTENb, BOCCTAHOBUTEIb, MPOIECCHl OKUCICHUSA U
BoccTaHOBJIeHUsA. COCTaBI€HUE YPAaBHEHHMI OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN C MOMOIIbIO
MeToJia d3JeKTpoHHOro OanaHca. TerutoBble 3(PQPEKTHl XUMHUYECKHX pPEaKIHH. DK30TEPMUYECKHUE U
SHIAOTEPMHUUYECKHE peakuuu. TepMoXuMHUECKHe YypaBHEHUsA. Pacuérel 10 TEPMOXUMHYECKUM
ypaBHeHUsIM. CKOpOCTh XUMHUYECKUX peakiuil. DakTopbl, BIUAIOIIME HA CKOPOCTh XUMHUUYECKUX
peaknwmii. [lepBoHavansHOE TpencTaBieHne o karanuse. OOpaTumbie peakiuu. [IoHATHE 0 XUMUYECKOM
paBHOBECHM. XHMMHUYECKHE PEAKIIMU B BOJHBIX PACTBOpPAX. DJIEKTPOJIUTHI U HEIEKTPOJIUTHL. OHBI.
Karvonsl u aHuoHbl. ['mapatHas Teopusi pacTBOPOB. DIJIEKTPOIUTHYECKAs TUCCOLMALUSA KHUCIOT,
ocHOBaHUN W coneil. CnalOble U CUJIbHBIE AMEKTponuThl. CTemeHb Iuccoluanvu. Peakiiuu HMOHHOTO
oOMeHa. YCNOBHUS TEUEHUS peaklMii MOHHOTO OOMeHa /10 KOHIAa. XHWMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX COCIMHEHHI B CBETE MPEJICTaBICHUN 00 AIEKTPOIUTUYECKON TUCCOLUAIUU U
OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIX peaklusX. [IoHsTHE O TUAPOIU3E COJIEH.

Pa3nen 2. Muoroo0pasue BemecTB.(444)

Hemeramnsl. ['amorensl. [lonoxxeHne B NepUOAMYECKON CUCTEME XUMUYECKUX AJIIEMEHTOB, CTPOEHUE HUX
atomoB. Haxoxxnenue B mpupojae. @usznyueckue U XUMUYECKHE CBOWCTBa rajioreHoB. CpaBHUTENbHAS
XapakTepUCTUKA TajoreHoB. [lonydeHne u nmpuMeHeHue rajoreHoB. Xuop. Ou3znyeckue U XMMUYECKUE
cBoiictBa xiyopa. [Ipumenenue xmopa. XmopoBomopona. dusnueckue cpoictBa. [lomyuenne. ComstHas
kucnota u e€ conu. KadecTBeHHass peakiusi Ha XJOpUI-HOHBEL. Pacro3HaBaHue XJIOpHUIIOB, OPOMHUIOB,
noauaoB. Kucnopon u cepa. [lonoxkeHne B NepuoAMYECKON CUCTEME XMMUYECKUX JIEMEHTOB, CTPOEHHUE
ux aroMoB. Cepa. Amnotponust cepel. Pusnueckue U Xumudeckue cBoiictBa. HaxoxaeHue B npupoze.



[Ipumenenne ceprl. CepoBonopon. CepoBonopojHas kucioTa U €€ conu. KauecTBeHHas peakuus Ha
cynbdua-uonsl. Oxcupn cepbi(IV). ®@usmueckue m xumudeckue cBoictBa. Ilpumenenue. CepHucras
kucnotra u e¢ conu. KadectBenHas peakuus Ha cynbpur-uonbl. Oxcun cepwi(VI). CepHasi KuCIOTA.
XuUMHUYECKUE CBOMCTBA pa30aBIE€HHON U KOHLIEHTPUPOBAHHOW CepHOI KuciaoThl. KauecTBeHHas peakuus
Ha Cy1b(ar-uoHbl. XHMMHUYECKHE pPEaKIHH, JIeKAIIHe B OCHOBE IIOJYYCHHS CEPHOW KHCIOTHI B
npombiiieHHOCTH. [IpuMenenne cepHoit kucnotsl. A3oT u (ocdop. [lonoxxenne B mnepruoanuecKou
CUCTEME XMMHYECKHUX DJIEMEHTOB, CTPOCHHME HX aTOMOB. A30T, (M3MYECKHE U XUMUYECKHE CBOMCTBA,
nosyueHue M npumeHeHue. Kpyroopor azota B mnpupoje. AMmuak. Puznueckue U XUMUYECKHE
CBOICTBa amMMMaka, MojydyeHue, npumeHeHue. Conu aMMOHMs. A30THas KHUCIOTa U €€ CBOICTBa.
OkucnuTenbHbIE CBOWCTBA a30THOM KUCIOTHL. [lodmydeHwe a30THOM KHCJIOTHI B J1TaOOpPATOPHHU.
XUMUYECKUE PEAKIMM, JIeKAIUEe B OCHOBE IIOJYYEHHS] A30THOM KHUCJIOTHl B IPOMBILIIEHHOCTH.
[Ipumenenne a30THOM KucnoThl. CoiM a30THOM KUCIOTHI M MX HpUMEHEHUe. A30THbIE yI0OpeHUs.
®dochop. Amnorponusi pocdopa. Pusznueckre U xumudeckue cpoiictBa Gochopa. Oxcua docdopa(V).
®dochopnas kucinora u e€ comu. DochopHrie ynobpenus. Yriaepon u kpemHuil. IlomoxeHue B
MEPUOIUYECKON CUCTEME XUMHUYECKHX OJJIEMEHTOB, CTPOEHHE HMX aTOMOB. YTJepoad. AJIOTPONHUS
yraepona. dusnyueckue W XUMHUYECKHE CBOWCTBa yriiepoja. AjacopOuus. YrapHblidi ras, cBoilcTBa H
¢uznonoruyeckoe JeHCTBUE Ha OpraHu3M. YTJIEKUCIbId ra3. YTrojbpHas KHCIOTa M €€ COJIu.
KauectBennass peakuust Ha KapOoHaT-MOHBI. KpyroBopor yriepona B mnpupone. OpraHuyeckue
coemuaeHust yriaepoaa. Kpemuwmit. Oxcun kpemuusa(I1V). Kpemnmesas kucimora um e€ comm. Creko.
[Hement. Metamnel. IlosokeHHe METAUIOB B MEPUOJUYECKON CHUCTEME XUMHYECKHUX DSJIEMEHTOB,
CTpOEHHE HUX aToMoB. Mertamnueckas CBs3b. (POU3MYECKHE CBOMCTBA METAUIOB. Psii aKTMBHOCTH
METaJJIOB (AJIEKTPOXUMUYECKHH Psii HANpsSKEHUI MeTaioB). XUMHUYECKUe cBoKcTBa MeTamioB. O0mue
crocoObl mosydeHust metauioB. CmaBel MmetamuioB. Illenounsie metamisl. IlosokeHue ImenoYHBIX
METAJUIOB B MEPUOAUYECKONM CHCTEME, CTpoeHHue Mx aToMoB. HaxoxneHnue B npupoge. duszndeckue u
XMMHYECKHE CBOMCTBA ILIEIOYHBIX MeTasioB. [IpuMeHeHHe MIeNOYHBIX METAIJIOB U MX COCTUHEHH.
lenoynozemenbHble MeTasibl. [lonoxkeHne 1en0YHO3eMeIbHBIX METAJUIOB B MEPUOIUUYECKON CHCTEME,
cTpoeHue ux aTtoMoB. Haxoxkaenue B mpupoje. MarHuMil W KaJblMH, WX BaXHEWIINE COEAVMHEHUS.
Kéctkocth BoaBI U crocoObl €€ ycTpaHeHus. AmtoMuHui. [lojoskeHHE aFOMUHUS B TEPHOIUYECKON
cucteme, ctpoeHue ero aroma. Haxoxnaenuwe B mpupoae. Dduszndeckue W XHUMHUYECKHE CBOMCTBA
amomunus. IlpuMenenue amoMuHus. AMMOTEpPHOCTh OKCHAA M TUApOKcHIa amtoMuHus. JKemneso.
[Tonoxenue ’xene3a B MEPUOJUYECKONW cHCTEME, CTpOeHHE ero aroma. HaxoxzaeHue B MpHUpOJE.
duznyeckne 1 XUMUYECKHE CBOMCTBA kee3a. BaxkHele coeIMHeHNS Kene3a: OKCHIbI, TUAPOKCUIBI U
cosmm xkene3a(ll) u xenesa(Ill). KauectBennsie peaknuu Ha noHbl Fe2+ n Fe3+ .

Pa3nen 3. Kparkuii 0030p BaskHeilIIMX opraHuvecKux BemiecTn.(94)

[Ipenmer opranuueckoit xumuu. Heopranudeckue u OpraHMYecKUe COCOUHEHMs. YTIEpOJ — OCHOBa
#u3HU Ha 3emsie. OCOOCHHOCTH CTPOCHMSI aToMa yriepojJa B OPraHMYECKUX COEOUHEHHsX. 15
VYrneBogoponsl. IlpenenbHble (HachIlEHHBIE) YIIEBOAOPOIbl. MeTaH, 3TaH, MPOMaH — MPOCTEUIIHe
MPEJCTABUTENIM  MpPENeNbHBIX  yriaeBoAopojoB.  CTpykrypHble  (GOpPMYyIbl  YIIEBOJAOPOJIOB.
I'omonoruueckuil psii MpeaeNbHbIX yriaeBoaopoaoB. ['omonoru. dusndeckue U XUMUYECKHE CBOMCTBA
MpeiebHBIX YIIIeBOJOpoa0B. Peakuuu ropenus u 3amenieHus. HaxoxzaeHue B mpupoje MpeelbHbIX
yriaeBoaopoaoB. Ilpumenenne mertana. HempenenvHbie (HEHACHIIICHHBIE) YIIEBOJOPOABI. DTHICHOBBIN
P HETPEIENbHBIX YIIIEBOJOPOJIOB. JTHiIeH. Pu3nueckne U XMMHUUYECKHE CBOMCTBa 3TuieHa. Peakius
npucoeauHeHus. KadecTBeHHble peakuum Ha JTHIEeH. Peakuus nonumepuszanuu. [lonustunen.
[IpumeHeHne »sTuieHa. ALETUICHOBBIM psii HENMPEAENbHBIX YIIIeBOJAOPOJ0B. AmnerwieH. (CBoiicTBa
anierunieHa. [IpuMenenue anermnena. [IpousBoanbie yrieBonopoaoB. KpaTkuii 0030p opraHHYEcKUX
COEIMHEHUI: OJHOATOMHBIE CHUPTHI (METaHOJ, 3TaHOJI), MHOTOATOMHBIE CHHUPTHI (ITUIEHIIUKOIb,
TJIMLEPUH), KapOOHOBBIE KHUCIOTHI (MypaBbUHAsl, YKCYCHas), CIOXHBIE 3(UPBI, KHUPBI, YTIEBOJBI
(rmroko3a, caxaposa, Kpaxma, eJUTI0JI03a), aMHHOKHUCIIOTHI, O6eku. Poss GenkoB B opranusme. [lonstue
0 BBICOKOMOJIEKYIISIpPHBIX BemiecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
CTeneHb nonuMepuszanuu. [lonustuneH, noaunponuieH, NOJIMBUHIIXIOPUL.



4. TemMmaTUYECKUH TJIaH

OcHoBHbBIE pa3aeiibl

KoaunuecTtBoO
JacoB

TemaTuyecKuil KOHTPOJIb

IIpakTnueckas padora

Jara

KonTpoJsbHas pabora

Jlara

Mmuoroo6pasue
XUMHAYECKUX PEaKINil

15

[Ipaktuyeckas pabora 1. M3ydenue
BJIMSIHUS YCIIOBUH MPOBEACHUS

XUMUYECKOW pEaKLMK Ha €€ CKOPOCTb.

KontponbsHas pabora Nel mo temam
«Knaccuukanus XUMUYECKIX PEaKIHii» 1
«ONeKTpoIUTUYECKas AUCCOLUALINN.

[paktuyeckas pabora 2. Pemenue
3KCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
«CBolCcTBa KUCJIOT, OCHOBAaHHUH H
COJIEH KaK 3JIEKTPOJIHUTOBY.

KontponrsHas pabora Ne2 o teme
«Hemerambny.

Mmuoroo6pasue
BEIIIECTB

44

[IpakTudeckas padora 3. [lomydenne
COJISTHOHM KHCJIOTBI U U3yYeHUuE €€
CBOIICTB.

Kontponrsnas pabora Ne3 1o teme
«Meranib.

IIpakrrueckas pabora 4. Pemenue
9KCIIEPUMEHTAIBHBIX 3a]a4 110 TeMe
«Kwucnopon u cepay.

[IpakTudeckas padora 5. [lomyuenne
aMMHaKa ¥ U3y4eHHE ero CBOICTB.

[IpakTudeckas padora 6. [lomydenne
okcuna yriepona(lV) u uzydenne ero

CBOICTB. Pacrio3naBaHne kapOOHATOB.

[IpakTudeckas pabdora 7. Pemenue
9KCTIEPUMEHTAIBHBIX 337124 10 TeMe
«MeTasutbl ¥ UX COSIMHEHHSD).

Kpatkuit 0630p
Ba)KHEHIINX
OpPraHMYECKHX BEIIECTB.

UTOI'O
6 meuerue yuebHo2o
2004
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