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PABOYAA ITPOI'PAMMA

10 XUMHH
ocHoBHoe oburee oopazosanue 10 - 11 kiaacc

[Iporpamma coctapiena Ha ocHose: [IporpamMmbl Kypca XMMHH LIS 8-11 knaccos
obeobpasosateabhbIx yupeskaennii / O.C. I'abpuensn. — 4-¢ u3n., crepeorun. — M.: Jipoda, 2007.

[IpeameTHas THHUSA YHeOHHKOB:

e  Xuwmusa 11 knacc. ba3osblit ypoBeHb: yueOHHK Julsl 001e00pa3oBaTeIbHbIX
yupesaennii. I'abpuensn 0.C.- 2-¢ w3, crepeotnn. - M.: Jlpoga, 2007.-218

Cocrasurens nporpammbr: Kpactosa H.B. — yuntens Xumun 1 6Ho10rnu



IHosicHUTEIbLHAA 3alIUCKA

O0mas xapakTepucTHKA Y4eOHOI0 MpeaMeTa
PaGouas mporpamma coctaBiieHa B COOTBETCTBHH C:

e [Ipuxa3 MunucrepcrBa obpa3zoBanusi u Hayku Poccuiickoit @enepanuu ot 17 gexabps 2010 r. N
1897 "OO6 yrBepxkacHun DenepalbHOTO T'OCYIAPCTBEHHOIO 00pa30BaTEIBHOIO —CTaHAapTa
OCHOBHOTI'0 00111eT0 00pa3oBaHws "

e Jlucekma MunoOpHayku Poccum ot 19.04.2011 1. Ne 03-255 «O BBenmenme (emepaabHOTO
roCyIapCTBEHHOT0 00pa30BaTEIbHOIO CTaHIAPTa O0IIEr0o 00pa30BaAHMSY

e [IpumepHoif OCHOBHOM 00pa3oBaTEIHLHON MpOrpaMMbl  OCHOBHOT'O 00IIero 00Opa3oBaHHS
(omoOpenHas perieHueM (enepantbHOro y4eOHO-METOAMYECKOr0 OOBEAMHEHUS 10 00IIeMy
obpazoBanuto (mpotokon Nel/15 or 08.04.2015, BXOOUT B CrieIHUalbHBIA TOCYIAPCTBEHHBIN peecTp
MIPUMEPHBIX OCHOBHBIX 00pa30BaTENLHBIX IPOTPaMM)

o [Ipukaz MunucrepctBa obpasoBanus u Hayku Poccuiickoit @enepanun ot 31.03.2014 Ne253 «O06
yTBEpXKACHUH (ellepaibHOr0 TepedHss YYeOHMKOB, PEKOMEHIYEMBIX K HCIIOIb30BAHUIO IIPH
peanu3aiyy UMEIOIINX TOCYIaPCTBEHHYIO aKKPEAUTAIIO 00pa30BaTeNbHBIX MPOrpaMM HA4aJIbHOTO
00I111er0, OCHOBHOI'O OOIIIEr0, CPEAHEr0 00IIero 00pa30BaHUS

B coorBercTBHM ¢ TpukazoM MuHHcTepcTBa 00pa3zoBaHus W Hayku Poccuiickoit ®enepaumun ot
31.03.2014 No253 «OO6 yrBepkIeHuH (emepadbHOr0 IepedHsT Y4eOHUKOB, PEKOMEHIYEMBIX K
WCTOJNIB30BAHAIO TIPH  peau3allii  HMMEIOMINX TOCYJapCTBEHHYIO aKKpEeIUTalnilo 00pa3oBaTeIbHBIX
MporpaMM HavyallbHOTO OOIIEro, OCHOBHOTO OOINEro, CpeHero oOImero o0pa3oBaHHsS» W3ydeHHE Kypca
«X¥UMUSD) HCIIONB3YIOTCS yIeOHUK:

e Xumwusa. 10 xkmacc. Ba3oBwlii ypoBeHb: yueO.mas oOmieoOpasosar. yupexaenuit/ O.C.
labpuensin.- 5-e u3a., crepeoru. - M.: [Ipoda, 2009. - 191.

e Xwumms 11 xmacc. ba3oBbeIii ypoBeHB: y4eOHHWK UIsI OOIIEO0pa3oBaTENBHBIX YUPEKICHHH.
laopuensu O.C.- 2-e u3a., crepeotu. - M.: [Ipoda, 2007.-218

B coorBerctBun ¢ ®I'OC ocHOBHOro o0mero oOpa3oBaHHS YydYaIlMeCs OJDKHBI OBJANETh TaKUMH
[I03HABaTEIbHBIMU yUEOHBIMH AEHCTBUAMH, KaK yMeHUe (HOpMyJIUpoBaTh IpoOiieMy W T'MIOTE3Y, CTaBUTh
eI W 3aJaud, CTPOUTh IUIaHbl JOCTIDKEHMs Iielel M pEIIeHHs IIOCTaBJICHHBIX 3ajjad, IPOBOIUTH
9KCIIEPUMEHT U Ha €0 OCHOBE J€JaTh BBIBOJBI U YMO3aKIIOUEHMS, IPEACTABIIATh UX U OTCTaUBaTh CBOIO
TOouKy 3peHus. Kpome a3roro, ywamuecs NOKHBI OBJIAAETh NPHUEMaMH, CBS3aHHBIMH C OIpeleseHHEM
MOHSATHI: OrpaHUYMBATH MX, ONHUCHIBATH, XapaKTEPU30BaTh U CpaBHUBATh. ClEN0OBATENbHO, IIPH U3YYECHUH
XMMUU B OCHOBHOW IIKOJIE Yy4YalMecs AODKHBI OBJIAAETh Y4E€OHBIMU AEHCTBHUAMH, MO3BOJIIOIIMMHU MM
JIOCTHYb JINYHOCTHBIX, IPEAMETHBIX U METAPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[Ipennaraemast mporpamMma 1o XMMHH PACKPBIBAET BKJIAJ Yy4€OHOrO NpeaMera B JOCTHXKEHHE Iieiel
OCHOBHOI'O 00111er0 00pa30BaHMs U OIPEAENIeT BaKHEHIINE CoAepKaTeIbHbIC TMHUHU NIPeIMETa:

*«BEILECTBOY - 3HAHUE O COCTABE M CTPOCHUH BELIECTB, UX CBOMCTBAX M OMOJIOTHYECKOM 3HAUYCHUH;

*«XMMHYECKas pEakUus»» - 3HAHUE O MPEBPAIlEHMUSIX OAHUX BELIECTB B JpYyrue, YCIOBHSIX
MPOTEKAHUS

TaKUX NPEBPAIICHHUAX U CIIOcO0aX yIPaBICHUS PEAKLUSIMHU;

*«IPUMEHEHHE BEILIECTB)» - 3HAHHUE U OIBIT OE30MacHOr0 0OpaIleHUs C BELIECTBAMH, MaTepHUaIaMH U
MpoLecCaMu, HEOOXOMMBIMH B OBITY M Ha IPOU3BOJICTBE;

*I3BIK XMMUNY - OIIEPUPOBAaHIE CUCTEMOM BAKHEHIINX XUMUYECKIX HMOHITHH, 3HAHUE XUMUYIECKON

HOMEHKJIATYPBbI, a TAKXKE BIIaJICHUE XUMHUECKOH CUMBOJIMKON (XMMHYECKUMH (popMynaMu 1
YpaBHEHUSIMH).

Pabouass mporpamma paspaboraHa Ha ocHoBe IIpumepHolf paboueil mporpaMMel 1O XHMHH B
COOTBETCTBHU C TPeOOBaHMSIMU K PE3yJbTaTaM OCHOBHOIO OOLIero oOpa3oBaHMs, NPEACTABICHHBIMHU B
(enepasbHOM TroOCYyJapCTBEHHOM 00pa30BaTENbHOM CTaHAAPTE U OPHEHTHPOBAHA Ha HCIOJIb30BaHHE
y4eO0HO-METOANYECKOT0 KOMILJIEKCa:

Onucanne y4e0HO-METOAUYECKOI0 M MATePHAJIBHO-TEXHHUYECKOI0 obecrevyeHns

- Xumus. 11 xmacc: B 2u.: Hacronbhas kaura yautens. ['adpuensH O.C, Jlpicoa I'.I'., BBenenckas
A.T'. - M.: Ipoda, 2003. - 320c.

- OOmast xuMusl B TecTax, 3ajadax, ynpaxsHeHusx. 11 kmacc: Yueb.nmocoOue ans o0mieoOpas3oBar.
yupexnennit. I'abpuensn O.C., OctpoymoB U.I'. - M.: [Ipoda, 2003.- 304c.



MecTo npeaMeTra B y4eOHOM ILIaHE:

B basucHoM y4eOHOM IiaHe cpemHel MIKOoJIbl XUMUs BKJIroUeHa B pasaen «Conepxkanue, hopMUpyeMoe
yYacTHHKaMU 00pa3oBaTelbHOro Impoieccay. OOydaromecs MOTYT BbBIOpPAaTh JUIS W3YYCHHS WIH
WHTETPUPOBAHHBIN KYPC €CTECTBO3HAHUS, MIIM XUMUIO KaK Ha 0A30BOM, TaK M Ha yrIIyOJICHHOM YPOBHE.

Pabouast mporpamma 1o XUMUM I CPelHEro OOIIero oO0pa3oBaHUs COCTaBJICHA W3 pacueTra 4acos,
yKa3aHHbIX B Bba3suCHOM ydeOHOM IuiaHe 0Opa3oBaTeNbHBIX YUPESKJICHHH 00IIero odpa3oBaHus: mo 1 4 B
Henento (68 4 3a 1Ba rofia 00yueHus) Ha 0a30BOM YpOBHE.

Inanupyemblie pe3yabTaThl
BoinyckHuk Ha 0230BOM YPOBHE HAYYHTCS:
—pacKphIBaTh Ha MpUMEpPax Pojb XUMUHU B POPMHUPOBAHUN COBPEMECHHOW HAYYHOW KAPTHHBI MHpa U B
MPAKTUYECKOM IeATEIHFHOCTH YEIOBEKA;
—JIEMOHCTPUPOBATh Ha MIPUMEPAX B3aUMOCBSI3b MEXKIY XUMUCH U IPYTUMHU €CTECTBEHHBIMU HAYKaMU;
—pacKpbIBaTh Ha MpUMepax MOJIOKEHUS TEOPUU XUMHUUYeCcKoTro cTpoeHns A.M. bytneposa;
—noHUMaTh pu3nueckuii cmbicn [lepuonnyeckoro 3akona /.M. Menieneera U Ha €ro OCHOBE OOBSICHATh
3aBHCHMOCTb CBOMCTB XMMHUYCCKUX 3JIEMEHTOB U 00Pa30BaHHBIX UMH BEIIECTB OT JIEKTPOHHOI'O CTPOCHHUS
aTOMOB;
—00BSICHATh MPUYMHBI MHOTOOOPa3usl BEIIECTB HA OCHOBE OOIIUX MPEICTABICHUI 00 UX COCTaBe U
CTPOCHUU;
—IIPUMEHSATH TPaBUjIa CUCTEMAaTHICCKON MEXTyHAPOIHONH HOMEHKIIATYPBI KaK CPEICTBA PANIUUCHUS U
HUICHTU(UKAIIMY BEIIECTB 110 UX COCTaBY U CTPOCHUIO;
—COCTaBJISTh MOJICKYJIIPHBIC U CTPYKTYpPHBIC ()OPMYJIbI OPraHMUECKHX BEIIECTB KaK HOCHTENICH
“H(pOPMAITUN O CTPOCHUH BEIIECTBA, €T0 CBONCTBAX W MPHUHAISKHOCTH K ONPEICIICHHOMY KJIacCy
COCTMHCHUIA;
—XapaKTeprU30BaTh OPTaHUUECKUE BEIIECTBA 110 COCTABY, CTPOSHHUIO U CBOMCTBAM, YCTAHABIIMBATH
MPUYUHHO-CIICJCTBEHHBIC CBS3M MEXK]Y TAHHBIMU XapaKTEPUCTHUKAMH BEIECTBA;
—IPUBOAMTH IPUMEPhl XUMUYECKUX PEAKIUH, PACKPHIBAIOIINX XapaKTEPHBIC CBOWCTBA TUITMYHBIX
MPEICTABUTENICH KIIACCOB OPraHMUECKUX BEIIECTB C IEIbI0 UX WACHTU(GHUKAIIMY 1 00BSICHEHUS 001acTH
MIPUMEHEHHUS;
—IIPOTHO3UPOBATH BO3MOKHOCTD ITPOTEKAHUS XUMUYECKUX PEAKIIMK Ha OCHOBE 3HAHUI O THUIIAX XMMHYECKOU
CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEAKIIHMOHHON CIIOCOOHOCTH;
—HMCTOIH30BATh 3HAHUS O COCTaBe, CTPOSHUH M XMMHYECKIX CBOMCTBAX BEUIECTB ISl O€30ITaCHOTO
MIPUMEHEHHS B MPAKTUYECKOHN e TENbHOCTH;
—TPUBOJUTH PUMEPHI TPAKTHUECKOTO UCTIOL30BAHUSI TIPOYKTOB MepepadOTKH HeTH U TIPHUPOJTHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COeTMHEHHNH (TTOTMATHUIIEHA, CHHTETHYECKOr0 KayqyKa, arleTaTHOTO BOJIOKHA);
—IIPOBOUTH OMBITHI 110 PACTIO3HABAHUIO OPTAHWYECKHUX BEIIECTB: TIUIEPHUHA, YKCYCHOM KHCIIOTHI,
HEeNpeIebHBIX )KHPOB, TIIFOKO3bI, KpaxMala, OeTKOB — B COCTABE MHUIIEBBIX MPOIYKTOB U KOCMETHIECKHX
CPEICTB;
—BJIa/IeTh MPaBUJIaAMHU U IPHEMaMH 0e30IacHON pabOThl ¢ XMMUYECKHIMH BEIIECTBAMHI U JIA00OPATOPHBIM
000pyIOBaHHEM;
—yCTaHaBJIMBATh 3aBUCHMOCTH CKOPOCTH XMMHYECKON PEeaKIny M CMEIIEHUST XHMHYECKOTO PABHOBECHSI OT
Pa3TUYHBIX (AKTOPOB C IENBIO ONPENEIeHUs ONITUMAJIBHBIX YCIOBHHA MPOTEKAHUS XUMUYECKHUX TIPOIIECCOB;
—IIPUBOAMTH MIPUMEPHI TUPOIIN3a COJIEH B TIOBCETHEBHON KU3HHU YEIIOBEKA;
—IIPUBOANTH MPUMEPHI OKUCIUTETHHO-BOCCTAHOBUTENHHBIX PEAKIHIl B IPUPOJIE, POU3BOACTBEHHBIX
TIpoIeccax M KU3HENEATEITbHOCTH OPTaHN3MOB;
—TIPUBOANTH MPUMEPH XUMUYECKAX PEAKIINi, pACKPHIBAIOIINX O0IINE XUMUIECKHAE CBOWCTBA MPOCTHIX
BEIIIECTB — METAJUIOB  HEMETAJIIIOB;
—IIPOBOJUTH PACUEThI HA HAXOXKICHNE MOJIEKYISIPHON (OPMYIBI YTIIEBOIOPOIa MO MPOAYKTAM CTOPaHUS U
II0 €r0 OTHOCUTEINBHON TIOTHOCTH M MacCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIINX B €r0 COCTaB;
—BJa/IeTh MpaBUIaMU 0€30IIaCHOTO OOpAaIeHHs C €KUM, TOPIOYMMHI U TOKCHYHBIMA BEIIECTBAMH,
CpencTBaMu OBITOBOM XHMUU;
—OCYIIECTBIIATH MMOUCK XUMHUYECKOW WH(POpMAITH 110 Ha3BaHHSIM, HACHTU(UKATOPAM, CTPYKTYPHBIM
(hopMynam BEIIECTB;
—KPUTHYECKH OI[EHUBATh U HHTEPIPETUPOBATH XUMUIECKYIO HHPOPMAIIUIO, COAEPIKAIILYIOCS B COOOIIEHUSX
CpEICTB MaccoBOHM MH(popMalnuu, pecypcax MHTepHeTa, HayYHO-TIOMYJISPHBIX CTAThSIX C TOYKH 3PEHUS
€CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISX BEBISBICHUS OIMIHMOOYHBIX CYXKIESHUH 1 (DOPMUPOBAHUS
COOCTBEHHOM MMO3HIUH;
—TIPEICTaBIATh MYTH PEIICHUS TTI00TBHBIX TPOOJIEM, CTOSIINX TIEpET YETOBEUECTBOM: SKOJIIOTHYECKHX,
SHEPTeTUYECKUX, CHIPHEBBIX, U POJIb XUMHUU B PEIICHUU 3THX MPOOIIEM.



BoinyckHuk Ha 62a30BOM YPOBHE MOJYYHMT BO3MOKHOCTb HAYYMTHCS:
—MIJUTIOCTPUPOBATH HAa MIPUMEPAX CTAHOBIICHHUE M SBOJIOLMIO OPraHUYECKON XMMHUH KaK HAYKH Ha pa3IHYHbIX
HCTOPUYECKUX ITANaX ee Pa3BUTHUS;
—HCTIONIb30BaTh METOJIB HAYYHOTO MO3HAHMS IPH BBITIOIHEHUH MPOEKTOB U y4eOHO-MCCIIEe0BATENBCKIX
3a7a4 10 U3Y4YECHHIO CBOWCTB, CITOCOOOB MOTYUEHHsSI X PACTIO3HABAHUS OPTaHUUECKUX BEILECTB;
—00BSACHSTH IPUPOAY U CIIOCOOBI 00pa30BaHMsI XMMUYECKOW CBSI3U: KOBAJIEHTHOM (TIOJISIPHOM, HEMOSPHON),
HWOHHOH, METAJUTMYECKOW, BOJOPOAHON — C IEJbI0 ONpeACNeHU XUMUYECKOW aKTUBHOCTH BEILIECTB;
—yCTaHaBIMBaTh TEHETHYECKYIO CBSI3b MEXKIY KJIaCCAMHU OPTaHUYeCKHX BEIECTB JUIsT 000CHOBAHUS
MPUHIUITHATEHON BO3MOKHOCTH TOJTYUEHHsI OPraHUYEeCKUX COCANHEHHUI 3aJaHHOTO COCTaBa M CTPOCHMS,
—yCTaHaBIMBATh B3aMMOCBS3H MEKAY (aKTaMU U TEOpUEH, TIPUUMHON U CIICACTBUEM IPU aHAJN3e
MpoOIEeMHBIX CUTyallid 1 0OOCHOBaHWH MPHUHUMAEMBIX PELICHUI HA OCHOBE XUMHUYECKUX 3HAHHH.
Coaep:xanue NporpaMMbi:
B cucreme ecrecTBeHHO-HAYYHOTO 00pa30BaHMsI XMMUsI KaK yueOHBIN IpenMeT 3aHUMaeT BaKHOE MECTO B
MO3HAHUH 3aKOHOB TPUPO/IbI, POPMUPOBAHNN HAYYHOH KapTHHBI MUPA, XUMAYECKOW TPAMOTHOCTH,
HEOOXOJIMMOM JUIsI TOBCETHEBHOM KH3HU, HABBIKOB 3/I0POBOTO M 0€30IaCHOTO JUIS YeIOBEKa U
OKpYKarolllel ero cpespl 00pa3a KU3HH, a TAKXKE B BOCIUTAHUH YKOJIOTHYECKONU KYJIbTYpbI, GOpMUpOBaHUH
COOCTBEHHOM MMO3MIIMY 110 OTHOIIIEHUIO K XMMHUYECKOH HH(opMaIny, moay4aeMoi 13 pa3HbIX HCTOUHHKOB.
YcnenHocTh H3ydeHus yaeOHOTo MpeiMeTa CBSI3aHa C OBJIaIeHHEM OCHOBHBIMH ITOHATHUSIMH XHUMHH,
HAyYHBIMH (paKTaMH, 3aKOHAMH, TEOPUSIMH, IPUMEHEHUEM TTOyYSHHBIX 3HAHUH MTPH
PEIICHUUTTPAKTUIECKHX 3a/1a4.
B cooterctBumn ¢ ®I'OC COO XuMuS MOXKET H3ydaThCS Ha 0A30BOM M YTITyOJICHHOM YPOBHSIX.
Nzyuenne xumun Ha 6a30BOM ypOBHE OpUEHTHPOBAHO Ha 0OecIieueHrne 001eo0pa3oBaTelb-HON 1
O0IIEKyTbTYPHON TIOATOTOBKU BHITYCKHUKOB.
Coneprkanne 6a30BOT0 Kypca IMO3BOJISIET PACKPHITH BEAYIIUE UIIEH U OTIIEIbHBIE ITOJIOKEHUS, BAYKHBIC B
MO3HABATETLHOM U MUPOBO33PEHYECKOM OTHOIICHUH: 3aBUCHMOCThH CBOWCTB BEUIECTB OT COCTABa U
CTpOEHHS; 00YCIOBIEHHOCTh TPUMEHEHUS BEIIECTB HX CBOWCTBAMHU; MaTepHaIbHOE €IMHCTBO
HEOPraHWYECKUX U OPTaHMYECKUX BEIIECTB; BO3PACTAIONIAS POJIb XMMUHU B CO3JIAHMH HOBBIX JIEKAPCTB U
MaTepHajoB, B SKOHOMUU ChIPbS, OXPAHE OKPYKAIOIIEH CPEnbl.
W3yuenre XxumMuu Ha yriyOJIeHHOM YpOBHE IIPENOaraeT ojJHOe OCBOEHHE 0a30BOro Kypca U BKIIOYAeT
pacLIpeHre NPEeIMETHBIX PE3yIbTaTOB U COJEpP KaHUsl, OPUEHTUPOBAHHOE Ha MOATOTOBKY K IOCIEYIOLIEMY
npodeccHoHaIBHOMY 00pa30BaHMIO; PA3BUTHE MHINBHAYAJIBHBIX CIOCOOHOCTEH 00YUJarOIMXCS yTEM
Ooree riry0OKOTro, 4eM 3TO IperyCMaTpUBAETCs 0a30BBIM KypCOM, OCBOCHHUSI OCHOB HAayK, CHCTEMaTHIECKUX
3HaHUI; yMEHUE IPUMEHATH [10Jy4eHHbIE 3HAHUS AJIsl PELLICHUS IIPAaKTHUECKUX U y4eOHO-
HCCIIeI0BATENBCKUX 3a7jad B U3MEHEHHON, HECTAHJAPTHON CUTYalluK; yMEHHE CUCTEMaTH3UPOBATh U
000011aTh MONTy4YeHHbIe 3HaHM. V3ydeHne npenmera Ha yriayOJeHHOM YPOBHE TO3BOJISIET c(hOpMUPOBATH Y
00y4aroLMXcsl yMEHHE aHAIN3UPOBATh, IPOTHO3UPOBAThH U OLEHUBATH C MO3ULUH KOOI NIECKOM
0€30MacHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOACTBEHHON AEITEIBHOCTH YEIOBEKA, CBA3aHHOM C
MOTy4eHHEeM, IPUMEHEHUEM U NepepaboTKOI BELIEeCTB.
Uzyuenne npenmera «Xumush» B yactu GOPMUPOBAHUA Y 00YHAIOIINXCS HAYYHOTO MUPOBO33PEHN,
OCBOEHUSI OOIIIEHAYIHBIX METOJIOB [TO3HAHUS, @ TAKXKE IPAKTUIECKOIO IIPUMEH EHUSI HAYYHbIX 3HAHUH
OCHOBAHO Ha MEXIIPEAMETHBIX CBS35X C IpeIMeTaMu 001acTel eCTECTBEHHBIX, MATEMaTHUECKUX U
I'YMaHHUTapHBIX HayK.

[Ipumepnast mporpaMma yueOHOro npeaMera «XuMHsh) COCTaBlIeHa Ha OCHOBE MOAYJIBLHOI'O IPUHLIMIIA
MOCTPOEHUS y4eOHOro MaTepuaa, He OlpeaessieT KOIMYeCTBO YaCoB Ha U3y4YeHHe y4eOHOro mpeaMera u
KJIacChl, B KOTOPBIX IPEAMET MOXET u3y4yaTtbes. KypcrBoM B pUMEpHBIX y4eOHBIX IPOrpaMMaXx BbIIEICHBI
3JIEMEHTHI COZEPKAaHUs, OTHOCSILIUECS K PE3yJIbTaTaM, KOTOPhIM 00yJaronrecs «Ioiay4aT BO3SMOKHOCTb
HAy4IUTHCS.

[IpumepHast mporpaMma yu4uTHIBA€T BOSMOXKHOCTh ITOJIyYEHHS 3HAHUH B TOM YHCJIE Yepe3 MIPAKTUYECKYIO
JeAaTeNbHOCTh. B mporpaMme cofep kUTCsi IPUMEPHBIN IepedeHb NpakTuieckux padot. [lpu cocraBnennu
paboueii mporpaMMbl yIUTENb BIPABE BHIOPATh U3 NEPEUHs PabOThl, KOTOPbIE CUUTaeT Hanbosee
1enecoo0pa3HbIMHU, C y4ETOM HEOOXOIMMOCTH TOCTHXKEHHS TPEAMETHBIX PE3YJIbTATOB.

ba3oBblii ypoBeHb

OCHOBBI OpraHNYecKol XUuMHHI

[TosiBneHue u pa3BUTHE OPraHUYECKON XUMHUH Kak HayKku. [IpenMer opranudeckoi xumuu. Mecto u
3HAQUYEHHUE OPTraHUYECKOH XUMUU B CUCTEME €CTECTBEHHBIX HAYK.

XuMH4ecKoe CTPOECHUE KaK MOPSIOK COSAUHEHUSI aTOMOB B MOJIEKYJIE COTVIACHO UX BAJIEHTHOCTH.
OCHOBHBIE MTOJIOKEHUSI TEOPUU XMMHUECKOTO CTPOEHUS opraHudeckux coenuHennii A.M. bytneposa.
YriepoHbIil CKENeT OpraHuyecKo MONeKybl. KpaTHOCTh XMMUYECKOU CBsI3U. 3aBUCUMOCTH CBOWCTB



BEILIECTB OT XMMUYECKOTr0 CTpoeHus Momnekyn. Mizomepus u u3omepsl. [loHsATHE 0 QyHKIMOHATBHOW TPYIIIIE.
[IpuHtmne! knaccupuKayuy OpraHndeckKux coeanHennid. CucremaTnyeckas MeXIyHapoaHas HOMEHKIaTypa
Y IPUHIXIBI 00pa30BaHus HA3BAHUH OPraHMYECKUX COCTMHEHHH.

Ankansl. CTpoeHre MoaeKybl MeTaHa. ['omonoruueckuii psin ankanoB. I'omonoru. Homenknarypa.
Uzomepus yriaepomHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHHS (PU3NYECKUX CBONCTB. XUMUYECKUE
CBOMCTBa (Ha MpUMepe MeTaHa M ATaHa): PeaKuy 3aMellleHHs (TaIOTeHUPOBAHKE), JeTHIPUPOBAHMS KaK
CIOCOOBI MONYyYEeHUST BXKHEHIINX COSTMHEHUH B OpraHNuecKoM cuHTe3e. [ 'opeHne MeTana Kak O1H U3
OCHOBHBIX UCTOYHHUKOB TCIlJIa B MIPOMBIIIJICHHOCTU 1 6I)ITy. HaXO)KZ[GHI/IC B IpUpoJA¢C 1 IPUMCHCHUE
ankaHoB. [loHsATHE 0 IMKIIOATKAaHAX.

Ankensl. CTpoeHHE MOJEKYIbI 3THIIeHa. ['oMonorudeckuil psg ankeHoB. Homenknatypa. Uzomepust
YIJIEpOTHOTO CKENeTa U MOJI0KEHNUs KPAaTHOM CBSI3U B MOJIEKYJe. XMMUYeCKHe CBOWCTBA (Ha mpuMepe
3TWJIEHA): peaKINK MpHCcOeTUHEHHs (TaloTeHUpOBaHKe, THPUPOBAaHUE, THIpaTalus,

THJIPOTANIOT EHUPOBAHKE) KaK CIIOCO0 MoydeHus: (PyHKINOHAIBHBIX IIPOU3BOIHBIX YTIIEBOIOPOIOB,
ropenud. [lonmumepu3zanus 3TusIeHa Kak OCHOBHOE HaIlpaBJIeHHE €ro UCIoib30Banus. [lonnatinen kak
KpPYIHOTOHHA)XHBIM MPOIYKT XUMHUYECKOTO TPON3BOACTBRA. [IpuMeHeHne sTusneHa.

Anxanuensl u kKayuykd. [lonarue 00 ankanueHax Kak yriIeBOIOpOaaX C ABYMS JTBOMHBIME CBSI3SIMH.
[Nonumepuzanus nuBrHKMIA (OyTaanena-1,3) kak crocod Moay4eHHs] CHHTETHYECKOTO KayvyKa.
HartypanbHblil 1 cUHTETHYECKUH Kaydykd. BynkaHusanus kaydyka. Pesuna. IIpuMenenue kaydyka u
PE3UHBL.

Anxunsl. CTpoeHne MOJIeKybl aneTriieHa. ['omonorndeckuii psz ankuHoB. Homenkiatypa. Mzomepust
YTIIEPOIHOTO CKeJIeTa U MOJIOKEHHs KPaTHON CBS3M B MOJIEKyJie. XMMHUYECKHe CBOMCTBA (Ha MpuMepe
aleTuJIeHa): peakIny MPUCOoeHEeHNs (TaJoreHNPOBaHne, THAPUPOBAHUE, THIpaTaIus,
TUAPOTATIOTEHUPOBAHIE) KaK CIIOCO0 MOYISHHS TTOTUMEPOB U APYTUX TOJIE3HBIX MPOIYKTOB. [ 'openue
all€THJICHA KaK HCTOYHHK BBICOKOTEMIICPATYPHOI'O IIJIAMEHU JIsI CBAPKU U PE3KU METAJLJIOB. HpI/IMeHeHI/Ie
aleTwIeHa.

Apenbl. beH3om kak IpeAcTaBUTENb apOMAaTHYECKUX YTeBoopo10B. CTpOeHUE MOIEKYIbI O€H30Ia.
XWUMHUYECKHE CBOMCTBA: PEAKIINH 3aMeleHNs (TaIOTeHNPOBAaHNE) KaK CIIOCO0 MONYYIEHUS XUMHYECKIX
CPEZCTB 3allUThl paCTEHUMN, IPUCOEIUHEHNS (THIPUPOBAHNE) KAaK JOKa3aTeIbCTBO HENPEIENbHOI0
xapakrepa OeHzosna. Peakuus ropenus. [IpuMenenne 0eH3oa.

Cruptsl. Knaccuukaryst, HoMmeHKIaTypa, H30Mepus CIUPTOB. MeTaHOI U 3TaHOJ KaK PeICTaBUTEIH
IIpEAEIbHBIX OAHOATOMHBIX CIUPTOB. XMMUYECKUE CBOICTBA (HA MPUMEPE METAHOJIA U 3TAaHOJIA):
B3aMMOJICUCTBHE C HATPUEM KaK CIIOCOO YCTAHOBJICHUS HAJIMYMS THIPOKCOIPYIIIbI, PEaKIUs C
raJOreHOBOIOPOAMH KaK CII0CO0 MOTYyYeHHsI paCTBOPHUTEIEH, AeruapaTanus Kak Criocod MmoaydeHns
9THIIEHA. Peakuys ropeHus: CupThl Kak TOmuBo. [IpuMenenne Meranona u stanona. dusnonornyeckoe
JeWCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YeTIOBEKa. DTUIICHIJIMKONb U TIMLEPUH KaK IIPEACTaBUTENN
MpeaebHBIX MHOTOATOMHBIX CIIMPTOB. KadecTBeHHas peaknisa Ha MHOTOATOMHBIE CIIUPTHI U €€ MPUMEHEHHNE
JUT PAcIIO3HABaHUSA ITIMIIEPHHA B COCTaBE KOCMETHUECKHX CPenCTB. IIpakTnyeckoe mpuMeHeHne
STWJICHTIIUKOIA U TIMLEPHHA.

®enon. Ctpoenne Momnekyisl ¢penona. Bzaumuoe BiusHIEe aTOMOB B MOJIeKyJ€e (heHona. XuMHUIecKue
CBOMCTBA: B3aUMOJICHCTBHE C HATPHEM, THAPOKCHUAOM HaTpHs, Opomom. IIpumeHenne ernona.
Anpnerunsl. Meranans (hopManbIerua) v dTaHamb (aleTaabAeria) Kak MPeJCTaBUTENH MPEIeITbHBIX
anpaernnoB. KauecTBeHHbIE peakunu Ha KapOOHUIIBHYIO TPYIILY (peakLus «cepeOpsiHOr O 3epKaiay,
B3auMozencTBHe ¢ ruapokcuaoM Meau (1) 1 ux npumenenue At 0OHAPYKEHUS IPEAETbHBIX allbACIUI0B B
MIPOMBIIIEHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH anbaerunoB. [Ipumenenue gopmanpaernna u
aneTanpAeruaa.

KapOoHoBble KHCIOTHL. YKCyCHasi KUCIOTA KaK MPEACTaBUTENb NPEeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHACIOT. XUMHUYECKUE CBOWCTBA (HA MPUMEPE YKCYCHON KUCIIOTHI): PEAKIIMH ¢ METaJIaMHi, OCHOBHBIMU
OKCHJIaMH, OCHOBAHHUSIMH H COJISIMU KaK MOATBEPAKIEHUE CXOJCTBA C HEOPTaHWYECKMMH KHCIIOTaMHU.
Peaxmust sTepuduranuy Kak crnocod MmoaydeHus CoxHbIX 3¢upoB. IIpumenenre ykcycHON KUCTOTHI.
[IpeacraBnenue o BEICHINX KapOOHOBBIX KHCIOTAX.

Crnoxubie 3¢upsl 1 xupbl. CroxHbIe 3UPHI KAK TPOIYKTHI B3aUMOIEHCTBHSI KAPOOHOBBIX KUCIIOT CO
cnuptamu. [IpuMeHeHune cioXHBIX 3()UPOB B MUILEBOH U MaphOMEPHOH MPOMBIIIIEHHOCTH. JKUPBI Kak
CIIOXHBIE 3(UPBI TIIMLEPUHA U BBICHINX KAPOOHOBBIX KUCIOT. PacTuTenbHbIE U JKUBOTHBIE XKHUPBI, X COCTaB.
PacriosnaBaHue pacTUTENBHBIX )KUPOB HA OCHOBAHNU MX HEMpPENEIbHOro Xapakrepa. IIpuMeneHune sxnupos.
I'uaponu3 uim OMBUICHHE JKUPOB KaK CII0CO0 MPOMBIIIICHHOTO MOTYYEHHS COJIel BBICIINX KapOOHOBBIX
KHCIOT. MBUIA KaK CONTM BBICIIMX KapOOHOBBIX KUCIOT. Motoliye CBOICTBa MbLIa.

VYraeBonsl. Knaccudukauus yrnesonos. Haxoxxaenue yrieBoios B mpupoze. 1 mokos3a kak
anpaerngocnupt. bpoxenne rimoko3el. Caxaposa. 'maponus caxapossl. Kpaxman u nemironosa kak
OnonoruyecKre NoMMMepsl. XMMUYECKUE CBOMCTBA KpaxMaia U LEIIII0NI036! (THIPOIN3, KaueCTBEHHAs



peakuus ¢ HOoIoM Ha Kpaxmall M ee IpUMEHEHHUE Il OOHapyKEHUS KpaxMaa B MPOAYKTaxX MUTAHHUS).
[Ipumenenue n Ouonornyeckas poiab yriaeBoaoB. [lonarue 00 NCKYCCTBEHHBIX BOJIOKHAX Ha MpUMeEpe
aleTaTHOro BOJIOKHA.

Wnentudukanms opraHnyecKux coeinHeHni. ['eHeTnyeckas CBsA3b MEXIY KIIaCCaMU OpPraHUYeCKUX
coeMHEHUN. TUIIBI XUMUYECKUX PEAKLUN B OPraHUYECKON XUMUU.

AMHHOKHCTOTH U Oenku. COCTaB M HOMEHKIIATypa. AMHHOKHCIIOTHI KaKk aM(OTEpHbIE OPraHUYECKH €
coenuHenus. [lentuanast cBs3b. buonornueckoe 3HaueHHE 0--aMUHOKUCIOT. O0IacTH IPUMEHEHNUS
aMHHOKHCIOT. benku kak nmpupoansie Ouononumepbl. CocTaB U cTpoeHUE OETKOB. XUMHUYECKHE CBOMCTBA
0enKoB: TUApOIN3, AeHaTypauus. OOHapykeHHe OEIKOB MPY TOMOIIY Ka4eCTBEHHBIX (I]BETHBIX) pEaKIni.
[pepamienus O6enkoB MUy B opranu3me. bronornueckue GyHKINU OETTKOB.

TeopeTnyeckue 0OCHOBbLI XUMHMHU

Crpoenue BemectBa. CoBpeMeHHasi MOZICNIb CTPOSHHS aToMa. DJIEKTPOHHAS KOH(UTyparus aToma.
OcHOBHOE 1 BO30YKI€HHBIE COCTOSHUS aTOMOB. Kitaccubukamnms Xu MUYeCKUX dJIEMEHTOB (s-, p-, d-
aneMeHThl). OCOOCHHOCTH CTPOCHUS HEPTeTHUECKHX YpoBHEW aToMoB d-amemenToB. [leproanyeckast
cucrema xummudeckux aemeHToB .M. MenneneeBa. ®usnueckuii cmpici Ilepuoauueckoro 3akona .M.
MenneneeBa. [IpyuumHbI 1 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB 3JIEMEHTOB M MX COCIMHEHUH 110 TIEpHOoJaM
Y TpynnaM. DNeKTPOHHAs MPUPOAa XUMUYECKON CBSA3U. DIEKTPOOTPUIIATENEHOCTE. BUabl XUMHUYecKoit
CBs3M (KOBAJICHTHAS, MOHHAS, METAJNINYECKas, BOJIOPOIHAS) © MEXaHU3MBI €€ 00pa30BaHUS.
Kpucramniueckue n aMmopdHsle BemecTBa. THITBI KPUCTALTHYECKAX PEHIETOK (aTOMHASL, MOJIEKYJISIpHAS,
HMOHHAsl, MeTaJUTHYEeCKast). 3aBUCUMOCTh (DU3NYECKUX CBOWCTB BEILIECTBA OT THITA KPUCTAUIMYCCKON
pemierku. [IpranHbl MHOTOOOpa3ws BEMIECTB.

XUMHYeCKre peakiny. | OMOreHHbIe U TeTeporeHHbIe peakunn. CKOpOCTh PEaKIIiy, €€ 3aBUCUMOCTD OT
Pa3IUYHbIX (PaKTOPOB: MIPUPO/IbI PEATUPYIOIINX BEIIECTB, KOHIICHTPAIIMU PEarupyIOIIUX BEIIECTB,
TeMITepaTyphl, IIOMATN PEAKITMOHHON TOBEPXHOCTH, HAIMYHMS KaTaau3aTopa. Poib kaTaim3aTopoB B
MIPUPO/IE U TPOMBIIIUIEHHOM ITPOM3BoACTBE. OOPaTUMOCTh peakiiii. XHMHUYECKOe PAaBHOBECHE U €r0
CMeEIIeHHE MO/ AEWCTBUEM Pa3TUYHBIX (DAKTOPOB (KOHIIEHTPAIIHSI PEareHTOB MM TPOILYyKTOB PEaKIIHH,
JaBJIeHNeE, TEMIIEpaTypa) U CO3/IaHNS ONITUMAIBHBIX YCIOBUH MIPOTEKaHUS XMMHYECKHIX MTPOIIECCOB.
Hucnepcubie cucteMsl. [lonsITHE 0 KOMTonaax (30iu, renu). VIcTuHHBIE pacTBOpHI. Peakiuu B pacTBopax
3MEKTPOIUTOB.pH pacTBOpa Kak mokaszatenb KHCIOTHOCTH cpenbl. ['uaponu3 coneld. 3HaueHne THAPONIN3a B
Ononornyecknx 0OMEHHBIX mporieccax. OKUCINTENbHO-BOCCTAHOBUTENBHBIE PEAKIINH B IPHPO/IE,
MIPOM3BOICTBEHHBIX MPOIIECCaxX U KHU3IHEASATENbHOCTH OpraHn3MoB. OKHUCINTEIbHO-BOCCTAHOBUTENBHEIE
CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB TJIABHBIX M MOOOYHBIX MOATPYI (MEJIb, JKelle30) ¥ HEMETAIJIOB!
BO/IOPO/a, KHCIOPO/a, TAJIOTEHOB, Cephl, a30Ta, (ochopa, yriepona, kpemans. Koppo3usi METamIoB: BHIIBI
KOPPO3HH, CITOCOOBI 3aIIUTH METAIIIOB OT KOPPO3HH. DJIEKTPOIN3 PACTBOPOB U PACIIaBOB. [IprMeHeHne
3IEKTPOIN3a B IPOMBIIIIEHHOCTH.

XuMHS U KU3Hb

Hayunsie meroap! mo3HaHus B XuMuH. Mcrounnkn xumudeckoit naopmanuu. [lonck nadopmannu mo
Ha3BaHMM, HIEHTU(HUKATOPaM, CTPYKTYpHBIM GopMynam. MoaenupoBaHne XUMUYECKUX MTPOLIECCOB U
SIBICHUH, XUMUYECKUI aHANN3 U CUHTE3 KaK METO/bl HAYYHOT'O TIO3HAHMSL.

Xumus U 310poBbe. JlekapcTBa, pepMeHThl, BATAMHUHBL, TOPMOHBI, MUHEpaIbHbIE BoAbl. [IpoOiemsl,
CBSI3aHHBIE C IPUMEHEHUEM JIEKAPCTBEHHBIX IIpenapaToB. BpenHbie NpUBBIYKY U (HaKTOPBI, pa3pyLIaroine
3I0pOBbBE (KypeHue, ynoTpeOlieHne aKkoromns, HapkoManus). Panmonansaoe nutanue. [lummesbie mo0aBKw.
OCHOBBI ITUIIIEBON XUMUHU.

XuMUs B TIOBCEIHEBHOM KM3HU. Motorre u anucTsmue cpencrsa. Cpencrsa 60ps0bI ¢ OBITOBBIMU
HACEKOMBIMHU: PEIEeIUIEHThI, HHCEKTULUABI. CpencTBa JMYHOM TMrueHbl U KocMeTuku. [IpaBuia 6e3onacHoit
paboThI ¢ €AKMMH, TOPIOYMMHU U TOKCHYHBIMU BELIECTBAMH, CPEICTBAMU OBITOBOM XUMHH.

XUMHUS U CENbCKOe X0351iicTBO. MUuHepaibHble U Opranndeckue ynoopeHusi. CpencTBa 3aiuThl pacTeHUi.
Xumus u sHepretuka. [IpupomHaeie uCTOUHUKH yTaeBoopooB. [IpupomHbIii U MOMyTHBINA HEPTIHOH Ta3kl,
UX COCTaB U Hcnonb3oBanue. CocraB HepTH U ee nepepadborka. Hedrenpomaykrsl. OKTaHOBOE YHCIO
Oen3uHa. OxpaHa OKpysKaroliel cpensl npu HedTenepepaboTKe U TPAHCIOPTUPOBKE HEPTEITPOILYKTOB.
AJIbTEpHATHBHbIC HICTOYHUKH YHEPTUU.

Xumus B ctpoutensctBe. Llement. beron. [logbop onTrManbHBIX CTPOUTENBHBIX MaTEPUAIOB B
MPaKTUYECKON JESITEIbHOCTH YEIOBEKA.

XHUMHA U 3KONOTHA. XUMUYECKOE 3arpsi3HEHNE OKPYKarollell cpenibl U ero nocineacrsus. OxpaHa
ruzpocdepsl, MouBkl, aTMOC(epsl, GIIOpH! U (ayHbl OT XUMUYECKOr'0 3arps3HEHHUS.



Kanennapno-remaTudeckoe niiannposanue 11 kiacc (6a3oBblil YypoBeHb)

Homep |Conepxanue Konnuectso
ypoka |(pa3mensl, TEMbI) 4acoB
TEMA 1. COBPEMEHHBIE ITPEJICTABJIEHUSI O CTPOEHUU ATOMA u TIEPHOJUYECKHUI
3AKOH (3uaca)
1 Crpoenue atroma. ATOM — CJIOXKHAasl YacTHUIIA 1
2 OCOOCHHOCTH CTPOEHHS JICKTPOHHBIX 000JI0UEK MIEPEXOIHBIX FJICMEHTOB 1
3 ITeprognueckuii 3aK0H ¥ EPUOJUYECKAST CUCTEMA XUMUYECKUX 31emeHToB .M. 1
MeHnneneeBa
4 Honnas xumMmudeckast CBsI3b 1
KoBasienTHas cBs3b
) Merannuueckas CBsI3b. 1

Enunas npuposa XMuMUYECKUX CBSI3€EH.
BoaoponHast cBsi3b.

6 BemiecTBa MONEKYIISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. THITBI KPHUCTAITHYECKUX 1
pemeToK

7 Cocras BemiectBa. [IpranHa MHOT00Opa3us BEIIECTB 1

8 Uwucrele BemecTBa 1 cmecu. CoctaB cMeceid. Pa3nenenue cmeceit 1

9 Uctunansie pactBopbl. CriocoObI BEIpaKEHHUS KOHIIEHTPAIIUH PACTBOPOB 1
Jucnepcubie cuctemsl. Kommonas! (3014 1 renu

10 Kontponbshas padora Nel «CtpoeHne BemecTBay 1

11 ONEKTPOTUTHIECKAS TUCCOITHATIHS 1
Peakunu monHoro ooMeHa

12 I'maponu3 HeopraHWMYEeCKUX M OPTAHIMIECKUX COCTUHCHUH 1

13 Cpena BOTHBIX pacTBOPOB. BomopoaHbIN ITOKa3aTelb 1

14 OKHCITUTEBHO-BOCCTAHOBUTEILHBIE PEAKITNH DICKTPOIH3. DICKTPOXUMHIECKuit psx |1

HanpspKEeHUH MeTalioB

15 O06001mmenne u cucTeMaTH3alys 3HaHUH 110 TeMe 1

16 KontponsHas pabora 1
Ne 2 o teme: «OCHOBBI 0011IEH XUMHN)

17 Knaccudukarys XuMIIecKiuX peaKkiuii B HEOPraHWIECKO 1 OpraHNYeCKOW XIMHUH. 1
TemutoBoit addexT peakuun

18 CKOpOCTh XUMHUYECKOH peaKIuu 1

19 OO6paTMOCTh peakiuii. XHMHUIeCKOe PaBHOBECHE U CIIOCOOBI €T0 CMEISHHSI 1

20 Knaccudukarms u HOMEHKIaTypa HEOPTaHUYECKUX COSAMHEHUHN 1

21 Merasibl 1 UX CBOICTBa 1
OO1ye criocoObl MOTyYEHHsI METAJUIOB

22 O6bmue criocoOwl moyueHus: merauios. Kopposus 1

23 Hemeranns!l u ux cBoiictBa. biaroponssie ra3sl 1

24 OO1as xapakTepUCTHKA raJIOreHOB 1




25 Oxcupt
26 Kucnorst
27 OcHoBaHus
28 Conu
29 I'eHeTH4eckas CBSA3b MEXKIY KJIaCcCaMU HEOPTraHUYECKUX U OPTaHUYECKUX COSIMHCHUN
30 O0001IeHYe U CUCTeMAaTH3alus 3HaHUi 110 TeMe «Heopranndyeckre BeIecTBay
31 KonTponbshas pabora Ne3 «HeopraHudeckue BEIIeCTBay.
32 [paktnueckas padora No2
«MnenTrduKanys HeOPraHUIECKUX COCTMHEHUID
33 Hrorosast KOHTpOJIbHAS PaboTa 3a KypC CPEAHEN IIKOIbI
34 IToxBenenue UTOroB roaa

Wroro 34 yaca x/p —4, np/p-2







