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IHosicHuTEeNLHAA 3aNIUCKA

Pabouass mporpamma 1o XuMHM Ha 0a30BBIi ypOBEHb CPEIHETO OOIIETro
oOpa3oBaHUsI COOTBETCTBYET aBTOPCKOM paboueit mporpamme 1o xumuu O.C.
['abpuensna, C.A. CnankxoBa (-M.: Ilpocemenne, 2017), cocraBieHHONW Ha
ocHoBe denepanbHOro rocy1apCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA CPEAHETO
(mosHOTO) OOIIEro 00pa3oBaHMs, YTBEPKIACHHOTO TNpUKazoM MwuHOOpHAYKH
Poccun ot 17 mas 2012 r. No 413 ¢ u3MEHEHHMSIMU M JIONOJHEHUSIMH OT: 29
nekadbps 2014 r., 31 nexabps 2015 r., 29 utons 2017 r., [IpumepHo#t mporpammbl
M0 XMMHH CPEHETO 001Iero 00pa3oBaHMUsl.

HeassMu M3y4YECHUS XMMHUU B CPEIHEN IIKOJIE SIBJIIOTCS:

1) dopmupoBaHre yMeHHs BHJIETh M IMOHUMAaTh LIEHHOCTh OOpa30oBaHUA,
3HAYMMOCTh XMUMHUYECKOTO 3HAHUS ISl KaXJOr0 4YelloBeKa, HE3aBUCHUMO OT €ro
npoecCHOHANBHON  NIEATENbHOCTH; YMEHUS pa3inuyath (GakTbl U OIECHKH,
CpaBHUBATh OLICHOYHBIE BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OLICHOK U CBSI3b
KpUTEPUEB C OMNPEJEICHHOW CHUCTEMOM IIeHHOCTeH, (opmynupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MTO3UIIMIO;

2) ¢dbopMHupOBaHUE IEIOCTHOTO MPEJCTABICHUS O MHPE M POJU XHMUU B
CO3JIaHUM €CTECTBEHHO-HAYYHOU KapTUHBI MHUPA; YMEHHUS OOBSICHSITH OOBEKTHI U
IPOLIECCHl  OKPYXKAIOIIEH JIECUCTBUTEIBHOCTH - NPUPOAHOM, COLHUAIBHOM,
KYJbTYPHOM, TEXHUUECKOMN CPeibl, UCIIONB3Ys JJIsl STOTO XMMUYECKUE 3HAHUS;

3) npuoOpeTeHre OO0y4YarOIUMUCS ONbITa Pa3HOOOPA3HON JEATETBLHOCTH, OIbITA
MO3HAHUSL U CAMOIO3HAHMS; KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEN),
MMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [JIS Pa3IMYHbIX BUJOB JEATEIbHOCTH, -
HABBIKOB pEIICHUs MPOOJeM, MPUHATHUS PEIICHUHN, TOUCKA, aHaIN3a U 00pabOTKH
nHpopMaIii, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB HW3MEPEHUMN, HABBIKOB
COTPYIHMYECTBA, HAaBBIKOB 0O€30mMacHOro oOpalieHuss C BeHIeCTBAMU B
ITOBCEHEBHOM KU3HU.

Ilnanupyembie pe3yJbTATHI OCBOCHUA 00YYAKIIMMUCH OCHOBHOI

o0pa3oBaTe/ibHOI MPOrpaMMbI CpeiHero oouero oopasoBanms

JINYHOCTHBIE Pe3yJIbTATHI:
1) B IIEHHOCTHO-OPUEHTAIIMOHHON c(epe — UYyBCTBO TOPJOCTH 32 POCCHICKYIO
XUMHUYECKYIOHAYKY, TYMaHW3M, OTHOILIEHHUE K TPYy, LEIEYyCTPEMICHHOCTD;
2) B TpyHOBOHl cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AalibHEWIIen
oOpazoBaTeabHON UTMPodheCCUOHAIBHONU TPACKTOPUH;
3) B mo3HaBaTeNbHOM (KOHMUTHBHOM, WHTEIUIEKTyaJdbHOUW) cdepe — yMeHue
YIPaBJIsATh CBOCHIIO3HABATEILHOMN JAEATEIbHOCTHIO.
MeTanpeaMeTHbIe pe3yJbTAThI:
1) ucnonp3oBaHME YMEHMH M HaBBIKOB pa3JIMYHBIX BHJOB TO3HABATEIHHOMN
JEATeIbHOCTH,IPUMEHEHUH  OCHOBHBIX ~ METOJOB  TO3HAHUS  (CHCTEMHO-
WH)OPMAITMOHHBIA aHAIN3,MOICTTUPOBAHNE) ISl WM3YYEHHUS PA3JIHYHBIX CTOPOH
OKPYKaIOUIEN TEUCTBUTEIBHOCTH;
2) WCMOJB30BAaHME OCHOBHBIX WHTEIUICKTYAJBHBIX oOlepanuii: (hopmyanpoBaHue
TUIIOTE3, aHAJIU3



U CHUHTE3, CpaBHEHHE, O00OOIIEHHEe, CHCTeMAaTH3allvs, BBISIBJICHUE MPUYUHHO-
CJIEJICTBEHHBIXCBSA3€EH, TONCK aHAJIOI'OB;

3) yMeHHEe TeHEpUpOBaTh WJEU M OMNpPEACNATh CPEJICTBA, HEOOXOIUMBIC ISl HUX
pean3anuu;

4) yMmeHHEe ONpeneaTh ILeJIM W 3aJadyd JeITeIbHOCTH, BBIOMpATh CpEACTBa
peaIn3aluy 1eJIM UIPUMEHSTh UX Ha MTPAKTHKE;

5) WCMNONB30BAaHUE PA3JIMYHBIX HCTOYHUKOB [IJI1 TIOJYYEHUS] XUMHYECKOU
nH(OpMAaIUU,TIOHNMAaHUE 3aBUCUMOCTH COZCp)KaHUS W (OPMBI TMPEACTaBICHUS
uH(OpPMAITUH OT IETCHKOMMYHUKAIIMH U apecaTa.

IIpenmeTHbIE pe3yJIbTATHI

B pe3yabrare u3ydeHusi y4eOHOro npeamera «XuMus» Ha YPOBHE CpPeIHEro
001eroo0pa3oBaHus:

BbinnyckHUK HA 02a30BOM YPOBHE HAYYHMTCS:

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUHU B (POPMHUPOBAHUN COBPEMEHHON HAyIHOM
KapTUHBI MUPaH B MPAKTUYECKON JESITEILHOCTH YEJIOBEKA;

— JEMOHCTPHUPOBATh Ha IPUMEpPaxX B3aMMOCBI3b MEXIYy XUMHUEW W APYTUMH
€CTECTBCHHBIMHUHAYKAMMU;

— pacKpbIBaThb Ha MpPUMEPAX TMOJIOKEHUS TEOPUHU XHUMHYECKOro crpoeHus A.M.
bytneposa;

— noHUMaTh ¢usndeckuii cMmbich [lepuonnueckoro 3akona /.M. MenaeneeBa u Ha
€ro OCHOBEOOBSACHATH 3aBUCHMOCTh CBOMCTB XHUMHUYECKHX DJIEMEHTOB H
00pa30BaHHBIX MU BEILIECTB OTAJIEKTPOHHOTO CTPOCHHUS aTOMOB;

— OOBSACHSTH MPUYUHBI MHOTOOOPA3Hsl BEILIECTB HA OCHOBE OOIIUX MPECTABICHUIM
00 UX COCTaBEeH CTPOCHMH;

— OPUMEHATh NpaBWIa CUCTEMATHYECKOM MEXAYHApPOJAHOM HOMEHKIATYpPbI KaK
CpeACTBapa3InueHUs U UACHTU(DUKAIIMK BEIIECTB MO0 UX COCTaBY U CTPOCHHUIO;

— COCTaBJIATh MOJICKYJIIPHBIE U CTPYKTYpHBIC (DOPMYJIBI OPTaHMYECKUX BEIISCTB
KaK HOCHUTEJCHMH(pOpMAllUM O CTPOCHHUM BEIIECTBA, €ro CBOWCTBaX U
MIPUHAJJIC)KHOCTH K ONPEACIICHHOMYKJIACCY COCIMHECHU N,

— XapaKTepHU30BaTh OPraHNYECKHUE BEIIECTBA MO COCTABY, CTPOCHUIO U CBOWMCTBAM,
YCTaHABJIMBATHIIPUUYNHHO-CIIC/ICTBEHHBIE CBSI3H MEXKY JIAaHHBIMH
XapaKTEepUCTUKAMU BEIIECTBA;

— TPUBOJUTH MPUMEPbl XUMHUYECKHUX PEaKIMH, PACKPBIBAIOIINX XapaKTepHBIC
CBOMCTBA TUMMHYHBIXIIPEACTABUTEIEH KIIACCOB OPTraHUYECKUX BEIIECTB C LEIbI0 NX
uJIeHTU(PUKAIMU U 00BSICHEHUSI00IACTH TPUMECHEHUS;

— TPOTHO3UPOBATH BO3MOXXHOCTHh MPOTEKAHUSI XMMHYECKUX PEAKIHMI Ha OCHOBE
3HAaHUW O TUIIAXXUMHUYECKOM CBSI3M B MOJICKYJAX PEAreHTOB U UX PEAKIMOHHOMU
CITOCOOHOCTH;

— HCTOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUM M XMMHYECKUX CBOMCTBAX BEIIECTB
JUI10€30ITaCHOT0 TIPUMEHCHHMS B TIPAKTHYECKOM JCATCIIbHOCTH,

— OPUBOAUTH MPUMEPHI MPAKTUYECKOTO UCMOJIBb30BAHUS MPOAYKTOB MEPepabOTKU
He(DTU WIMPUPOTHOTO Ta3a, BBHICOKOMOJICKYJSPHBIX COCAMHEHHM (ITOMMATHUIICHA,
CUHTETUYECKOTO KayuyKa,alleTaTHOTO BOJIOKHA);



— MPOBOJUTH ONBITHl [0 PACHO3HABAHHUIO OPraHUYECKUX BELIECTB: TIULEPHHA,
YKCYCHOMKHUCIIOTBI, HENPEACNIbHBIX MUPOB, TIIOKO3bl, Kpaxmayia, OEIKOB — B
COCTaB€ MHUILEBBIX MPOAYKTOBU KOCMETUUECKHUX CPEJCTB;

— BJAAETh MpaBUJaMU M TMpUeMaMu Oe30macHOM padoThl ¢ XUMUYECKUMU
BEI[ECTBAMU UIIA00PATOPHBIM 000PY0BaHUEM;

— YCTaHaBJIMBaTh 3aBUCHUMOCTb CKOPOCTHM XUMHUYECKOM pEAKUIMH W CMELICHUSA
XUMUYECKOTOPABHOBECUSI OT PA3JIMYHBIX (DAKTOPOB C LEIbIO ONpeeIeHUsS
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUIXUMHUUYECKUX MTPOLIECCOB;

— IPUBOJUTH IPUMEPHI TUAPOIIN3A COJIEH B TOBCEIHEBHOM )KM3HU YEJIOBEKA;

— MIPUBOJIUTH MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B IPUPOJIE,
IIPOU3BOJICTBEHHBIX IPOLIECCAX U KU3HEACSITEIIBHOCTH OPTaHU3MOB;

— TMOPUBOAWTH TMPUMEPHl XUMHUYECKUX PEAKIUMA, pPACKPBIBAIOIIUX OOIIHe
XUMHUYECKHE CBOMCTBANPOCTHIX BEUIECTB — METAJIJIOB U HEMETAILJIOB,;

— IIPOBOJIUTH PacueThl Ha HAXOXKJICHUE MOJIEKYJISIPHONU (POPMYIIBI YTIEBOA0POIA IO
MPOAYKTAMCITOPAHUSI M MO €ro OTHOCUTEIBbHOW IJIOTHOCTH U MAaCCOBBIM JIOJSIM
AJIEMEHTOB, BXO/SIINX B €ErOCOCTAB;

— BIAJETh NpaBWIaMH Oe30MacHOro oOpalleHus C €JKUMH, TOPIOYMMHU U
TOKCUYHBIMUBEIIECTBAMU, CPEICTBAMHU OBITOBOM XUMUU;

—  OCYHIECTBJISITh ~ MOWUCK  XUMHUYECKOW  MHGOpMAlMK IO  Ha3BaHUSIM,
UJeHTUUKATOPAM,CTPYKTYPHBIM (DOpMyJiaM BEIIECTB;

— KpUTUYECKH OLIEHUBATh M WHTEPIPETUPOBATh XUMUUYECKYI0 HH(pOpMAIUIO,
COJIEpPKAIIYIOCSI BCOOOILEHUAX CpPEICTB MaccoBOM uWHMOpManuu, pecypcax
NHuTepHeTa, HAYYHO-TIOMYJISAPHBIXCTATHIX C TOYKUA 3PEHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIESX BBISIBICHUS OIMMOOYHBIXCYXKIEHUM U (POpMHUPOBAHUS
COOCTBCHHOM IMO3UIINH,

— TMPEICTaBIATh MYTH pEHIeHUs TrI00albHbIX MPOoOJeM, CTOSUMX Mepea
YEJI0BEYECTBOM:IKOJIOTHYECKUX, IHEPreTUUECKUX, ChIPHEBBIX, U POJIb XUMHUU B
PEIICHUH 3TUX TIPOOIIEM.

BorinyckHMK HA 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUThCS:

— WUIIOCTPUPOBATh Ha MPUMEpPax CTAHOBJIEHUE U JBOJIOLUIO OpPraHUYECKOU
XUMHH KaK HAyKW HApa3JIMYHbIX UCTOPUYECKUX HTAIAX €€ Pa3BUTHS;

— HCMOJIb30BaTh METOJIbl HAy4YHOTO IO3HAHUS TPU BBHINOJHEHUH MPOEKTOB M
y4eOHO-UCCIIeIOBAaTENbCKUX 3a/1a4 10 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOJTyUYEHUS U
pacrno3HaBaHUSIOPraHUYECKUX BEIIECTB;

— OOBSCHSATH IPUPOJLY U CIIOCOOBI 0Opa30BAHUS XUMHYECKON CBS3U: KOBAJICHTHOM
(MONSIPHOM, HETIONSIPHON), HMOHHOM, METAITIMYECKOM, BOJAOPOJHONM — C IIEJbIO
OTpEEIeHHs] XUMUYECKOMAKTUBHOCTH BEIIECTB;

— YCTaHABIMBATh M'€HETUYECKYIO CBSI3b MEXAY KJlacCaMH OPraHUYECKUX BEIECTB
JUISI000CHOBAHUSl TMPUHUMIHAAIBHON BO3MOKHOCTH TMOJYYEHHUS OPraHUYeCKHX
COEIMHEHHI 3aJaHHOI0COCTaBA U CTPOCHHS;

— YCTaHABJIMBATh B3aWMOCBSI3M MEXAYy (aktamMu W Teopuel, NPUUUHON W
CJICICTBHEM TpUAHAIN3E MPOOJIEMHBIX CUTyalliii 1 00OCHOBAaHUYU MPUHUMAEMBIX
PEILICHUI Ha OCHOBE XUMHYECKUX

3HaHUU.



Coaep:xanue kypca xumum 10-11
OCHOBBI OPraHU4ecKoil XUMHH
[losiBneHne M pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [Ipeamer opranndeckom
XUMUHU.
MecTo 1 3HaUeHUE OPraHUYECKON XUMHUHU B CUCTEME ECTECTBEHHBIX HAYK.
XHUMUYECKOE CTPOEHUE KAK MOPANIOK COECAUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO
UX BaJICHTHOCTHU.
OCHOBHBIE  TIOJIO)KEHHSI TEOPUM  XUMHUYECKOTO CTPOCHHSI  OPraHUYECKUX
coenuHeHnn A.M.
byrnepoBa. YTiiepoAHBIi  CKENET OpPraHUYECKOM  MOJIeKyJsbl.  KpaTHOCTh
XAMHUYECKOU CBSI3H.
3aBHUCUMOCTBH CBOMCTB BEILECTB OT XUMHYECKOTIO CTPOECHUS MOJIEKYJI. M3oMepus n
WU30MEDBL.
[Tonsitue o ¢pyHKIMOHAIBHOU Tpyne. [IpuHIUIBI K1accuPUKAIMM OPraHUYECKUX
COCIMHEHUM.
CucremaTnueckas MEXIyHapoJHass HOMEHKJIATypa WU MPUHIMIBI 00pa3oBaHUs
Ha3BaHUU
OpPraHUYECKUX COECIUHEHUN.
Ankanbl. CTpoeHHE MOJIEKYJbl MeETaHa. ['OMOJIOTMYECKMH Pl AJKAHOB.
['omomnoru.
Homenknarypa. M3omepuss yrinepoaHOro ckenera. 3aKOHOMEPHOCTH W3MEHEHUS
(U3NYECKUXCBOMCTB. XUMHUUYECKHE CBOMCTBa (HAa MpUMEpe MeTaHa M JTaHa):
peakiuu  3aMelleHus(raJoreHUpOBaHue), JCTUIPUPOBAHUSI  KaK  CIIOCOOBI
MOJYYEHHs] BXKHEUIINX COEJUHECHHI BOPTraHMYECKOM CHHTE3€. |'opeHne mertaHa
KaK OJMH U3 OCHOBHBIX HCTOYHHMKOB TeEIJIa BIPOMBIIIJIEHHOCTH U OBITY.
Haxoxnenue B npupoje U NpUMEHEHNUE AJIKAHOB.
[ToHsITHME OLMKITOATIKAHAX.
Ankensl. CrpoeHME MOJIEKYJbl O3TWUIEHA.I'OMOJIOrMYECKUH P AJIKEHOB.
Homenknarypa.lizomepust yriepoaHOro CKeynera M IOJ0KEHUsSI KPaTHOU CBA3U B
MoyieKysie.  XUMHUYECKHECBOWCTBa  (HA  MpuUMepe  JTHICHA):  PEakiuu
IIPUCOEINHEHHUS (ramoreHnpoBaHueE, euopupoeaHue,ruipaTanus,
2UO0pP02ao2eHUpoB8anue) Kak crocod nony4eHus (pyHKIHOHAIBHBIX TPOU3BOJHBIX
YIIEBOAOPOAOB, TopeHus. [lonmumMepusanns 3TUIEHA KaK OCHOBHOE HANpPaBIICHHE
€roucnoJib30BaHus. [loamATUIEH KaK KPYMHOTOHHAXXHBIM MPOAYKT XUMHUYECKOTO
npou3BoJicTBa. I [puMeHenne aTueHa.
Ankanuensl n kayuyku. [loHsTHe 00 ankagueHax Kak yrieBOAOPOAAX C IBYMs
JTBOMHBIMUCBS3SIMU. [lonmumepuzanus nuBuHUIa (OyraaueHa-1,3) kak croco6
MOJIYYeHUs] CUHTETUYECKOrokayuyka. HaTypalbHbIi U CUHTETUYECKUN Kay4dyKHu.
Bynkanuzanus kayuyka. Pe3una.llpumenenue kayuyka U pe3vHBbl.
Anxussl. Cmpoenue monekyavl ayemunerda. 1'OMOJOTHMYECKHM Ppsl aJIKHHOB.
Homenknatypa.ll3oMepust yriiepoaHOro CKejieTa M IOJIOKEHMSI KPAaTHOM CBA3U B
MoJIeKyJle. XMMHYECKMECBOMCTBA (Ha  OpUMEpPE  alEeTWICHA):  PEeaKUuu
IIPUCOEANHEHNS (ramoreHupoBaHue, euopupoeaHue,ruipaTanus,
euopozano2enupoganue) Kak crnoco0 nory4eHus: HoJMMEPOB U IPYTUX MOJIE3HBIX



MpOAYyKTOB. ['OpeHue aneTuiieHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOrO IIaMEHU
JUISl CBAPKU UPE3KU MeTauioB. [IpuMeHeHne aneTusieHa.

ApeHbl. beH3011 Kak IpeacTaBUTENb ApOMATHYECKUX YIIIEBOAOpoaoB. CTpoeHue
MOJIEKYJIBIOCH30J1a. XHUMUYECKHE CBONCTBA: peakuuu 3aMenIeHus
(rajoreHUpoBaHUE) KaK CIOCOOMOMYyYEHUS XMMHYECKUX CPEICTB 3alllUThI
pacTeHul, NpucoeAuHEHUsl (TUIPUPOBAHUE) KAKIOKA3aTEIbCTBO HEMPEACIBHOIO
xapakTepa 6en3ona. Peakuus ropenus. [Ipumenenue 6eH3ona.

CrmpTtel. Knaccudukanmsi, HOMEHKIATypa, H30MEPHs CHUPTOB. MeTaHOI ¥ 3TaHOJ
KaKIPEICTaBUTEIN MPEACIbHBIX OJHOATOMHBIX CHUPTOB. XUMHUUECKHUE CBOMCTBA
(Ha TpuUMepeMeTaHoJla M 3TaHOoJa): B3aUMOJACHCTBHE C HATpUEM Kak CIOco0
YCTAHOBJICHHS] HAIMYUATUIPOKCOTPYIIIIBI, PEAKIUS C TajJOr€HOBOJOPOJAMHU KAK
croco0 TOJIy4eHHUs PAaCTBOPUTENICH, IeTUIpaTalidsi Kak CIoco0 MOJTy4YeHHs
ATUJICHA. Peakuus ropeHus: CnupThl KaK TOILIUBO.

[IpumeHeHne MeTaHoJia W ATaHoja. PU3HOJOTHMYECKOE ICHCTBHE METaHOJa |
ATaHOJa HAOPTraHW3M Ye€JIOBEKa. DTHIICHIJUKOJb U TIIULUEPUH KaK MPEIACTABUTENN
MpEAEIbHBIXMHOTOATOMHBIX CHUPTOB. KauecTBeHHass peaklysi Ha MHOTOATOMHBIE
COUPTBI M €€ NPUMEHEHHEHJs paclO3HABaHUSl IUVIMIIEPUHA B  COCTaBE
KOCMETUYECKHX  cpelncTB. IIpakThueckoe  NPUMEHEHUEITUIICHIVIMKONS U
TIIMIEPUHA.

®enosn. CtpoeHue Mosiekyibl (eHona. B3auMHoe BIUSHUE aTOMOB B MOJIEKYJIE
dbenona. XUMHYECKUE CBOMCTBA: B3aUMOJEHCTBUE C HATPUEM, THUIPOKCUIIOM
HaTpus, Opomom. Ilpumenenunedenona. Anpaeruasl. Metanans (popManbaerun) u
TaHalb  (aleTaldbAeru/l) Kak  MPEACTaBUTEIUNPEACIbHBIX  alIbJICTU/IOB.
KauecTBeHHbIE peakiMd Ha KapOOHWIBHYIO Tpynmny (peakius «cepeOpsHOro
3epKasia», B3aumonencTeue c¢ ruapokcuaoM menu (II) m mx nmpumeHeHue s
OOHapyXeHUsI TpPEeACTbHBIX albJACTUIOB B MPOMBIIIJIEHHBIX CTOYHBIX BOJIAX.
TOKCUYHOCTH aIbAETUIOB.

[Ipumenenue dhopmanbaeruaa U aneraipaeruaa. KapOoHOBBICKHUCIIOTHI. YKCyCHAas
KHCIIOTa KakK TMPEICTaBUTENIb MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIXKHUCIIOT.
XUMHYECKHE CBOMCTBA (Ha MpUMepe YKCYCHOW KHUCIIOTHI): PEaKIK ¢ METaJUIaMH,
OCHOBHBIMHU OKCHJIAMH, OCHOBAaHUSIMH U COJISIMHM KaK MOJATBEPKICHUE CXOJICTBA C
HEOPTaHWYECKUMH KUCTOTaMH. Peakius sTepuduKanuu Kak Croco0 MOTydeHus
cinoxHbIXd(upoB. [Ipumenenne ykcycHoil KHCIOTHL [IpencraBieHne o BBICIIUX
KapOOHOBBIX KUCJIOTAaX.

Cnoxubie 3¢upbl U xKupbl. CrnoxHbie 3GUPBI KaK MNPOAYKTH B3aUMOJICHCTBUS
KapOOHOBBIXKUCIIOT CO cnupTaMu. [IpumMeHeHune CI0XHBIX (PUPOB B IMHUILECBON U
napGrOMepHOUTIPOMBIIIICHHOCTH. JKHUpBI Kak CJOXKHbIE A(GUPHI TIULEPUHA U
BBICIIUX KapOOHOBBIX KUCJIOT.

PactutenpHble W KUBOTHBIE KUPBI, UX cocTaB. Pacmo3HaBaHuE pacTUTEIBHBIX
JKUPOB HAOCHOBAHMM WX HEMNpeNesbHOro Xxapakrtepa. IIprimeHeHue KUPOB.
['unponu3 wim OMBUICHHE JKUPOBKAK CITOCOO MPOMBINIJIEHHOTO TOJYYCHHS COJIeH
BBICIIINX KapOOHOBBIX KHUCIOT. MbBUIA KaK COJMBBICIHINX KapOOHOBBIX KHCIOT.
Moroniye cBOMCTBa MBLIA.

YrneBonpl. Knaccudukarmus yrimeBojgoB. HaxokneHue yriieBOJOB B MPHUPOJIE.
['moko3a kakanpaeruaocnupT. bpoxenue rmoko3sl. Caxaposa. [ uoponus



caxaposvl. Kpaxman u 1eIoi03akak OUOJIOrMYeCKUe MOJIUMEphl. XUMUYECKUE
CBOMCTBA Kpaxmaia U LeJUII0I03bl (THAPOJIN3,KaueCTBEHHAs PeaKkilys ¢ MoI0M Ha
Kpaxmal U ee NPUMEHEHHE Il OOHapy»KeHHUs Kpaxmaia BOPOAYKTaX MUTAHUSA).
[Ipumenenue u OuWoJOrHYEcKas poJsib YIJIeBOJOB. [loHSATHE OOMCKYCCTBEHHBIX
BOJIOKHAX Ha IIPUMEPE alleTaTHOTO BOJIOKHA.

Unentudukaius OpraHMdeckux coeAuHeHui. [eHeTmyeckas CBsI3b MEXAY
KJIACCAMUOPTraHUYECKUX  COEAMHEHWW. THUmbl  XMMHYECKHX  pEakluil B
OPraHUYECKON XUMUH.

AmuHOKHCIIOTEI U Oenku. CocTaB M  HOMEHKIATypa. AMHMHOKHUCIOTHI Kak
am(poTepHBICOpTraHNYeCKUe coenuHeHus. llenTuaHas cBsS3b. buonormdeckoe
3HA4YEHUE O-aMUHOKUCIIOT.

O6nacTu TPUMEHEHHS aMUHOKHUCIOT. belku kak mpupojiHble OMOTOJIUMEDHI.
CoctaB u cTpoeHueOenKoB. XHMHYECKHE CBOWCTBA OEJIKOB: THAPOJIH3,
nenatypanus. OOHapyxeHue OEJKOB TMPHUIIOMOINA KAaueCTBEHHBIX (IIBETHBIX)
peakuuii. [lpeBpaienus OenkoB muinyd B opranusme.buonornyueckue GyHKINAN
OEJIKOB.

Teopernyeckue OCHOBbI XUMHHU

Crpoenue BemiectBa. COBpEMEHHAass MOJIENIb CTPOCHHUS aToMa. OJIEKTPOHHAs
KoH(purypanusiatoma. OcHOBHOe U  8030YHCOEHHbIE  COCMOAHUSA — AMOMOS.
Knaccupukanus XUMHYSCKHXJIEMEHTOB (s-, P-, d-simemeHThl). OcoOeHHOCTH
CTPOCHHSI DHEPreTUYECKUX YpoBHeW artomoB d-anemenToB. Ilepuomuueckas
cuctemMa XuMH4eckux oajemeHToB .M. MenneneeBa. DuU3NUECKUHUCMBICTT
[Tepuonnueckoro 3akonHa J[.M. MenneneeBa. I[IpuumHBI M 3aKOHOMEPHOCTH
M3MEHEHUSCBOWCTB JJIEMEHTOB M WX COCAMHECHUN MO TMEPHUOJaM M TPYMIaM.
DJIEKTPOHHAsI TPUPOJAXUMHUYECKON CBSI3U. IJIEKTPOOTPULIATEIBHOCTh. Buab
XUMHUYECKON CBsI3M (KOBaJEHTHAs, HWOHHAas,METAJUIMYECKasi, BOJOPOJAHAs) W
MeXaHU3Mbl ee oOpazoBanus. Kpucmannuueckue u amopguvieeeugecmea. Tunwvi
KPUCMALIUYECKUX peuemor (AmomHas, MOAEKYIAPHAS, UOHHASL,MEMAalIUYecKas).
3asucumocmu Qusuueckux ceolicms eewjecmea om muna
Kpucmaiiudecxkotipewemxu. IIpuauabel MHOTOOOpasust BEIIECTB.

Xumuyeckne peakuuu. ['OMOreHHole W TeTeporeHHble peakiuu. CKopocTh
peaKkiuy, €€3aBUCUMOCTh OT Pa3IMYHbIX (HAaKTOPOB: TPHUPOABI PEATUPYIOIINX
BEILIECTB, KOHIUEHTPALIMMPEATUPYIOIIUX BEIIECTB, TEMIEpaTypbl, IUIOMIAIA
PEAKLIMOHHOM IIOBEPXHOCTH, HaJIMYMAKaTainu3aropa. Poip Kartaim3atopoB B
MPUPOJIC U MPOMBIIIJICHHOM Mpou3BojicTBE. OOpaTUMOCThPEAKIINM. XUMUUYECKOE
paBHOBECHE 151 €ro CMEILICHHE o/ JNEUCTBUEM Pa3IMUHBIX
(GhakTOpOB(KOHIIEHTpAIMS PEarecHTOB WM TMPOJAYKTOB pEaKIUu, JIaBJICHUE,
TeMmreparypa) Ijis CO3JaHUSIONTHUMAIbHBIX YCJIOBUN MPOTEKaHUS XUMHUYECKHUX
npoueccoB. /Jlucnepchvie cucmemsl. [lonamue oxonnouoax (301, 2enu).
Hcemunnvie pacmeopwi. Peakuuy B pacTBOpax JJIEKTPOJIMTOB.pHpacTBopa Kak
MOKa3aTellb KHUCJIOTHOCTU cpeAbl. [uaponu3 cosnedl. 3HaueHHWe TUIpoJin3a
BOMOJIOTHYECKUX OOMEHHBIX mporieccax. OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKUHU B IPUPOJE,

MPOM3BOACTBEHHBIX  NPOLECCAX U KU3HEIACATEIbHOCTH OpPraHU3MOB.
OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJLIOB



TJIaBHBIX M TOOOYHBIX MOATPYMI(MEab, >KeJIe30) M HEMETAIOB: BOJIOPOAA,
KHCIIOpOJia, TaJoreHoB, cepbl, a3oTa, (ocdopa,yriepona, kpemuus. Kopposus
METaJUIOB: BUIbI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METANIOB OTKOPPO3UU. IDNeKmpou3
pacmeopos u pacniagos. Ilpumenerue 31eKmponu3a 8 NPOMbIUIEHHOCHU.

XuMHSA U KM3Hb

Hayunble mMeTonbl mo3HaHUS B XUMHH. VICTOUHMKM XMMHYECKOW HH(OpManuu.
[Touckundopmanuu Mo Ha3BaHUSIM, UACHTU(PUKATOPAM, CTPYKTYPHBIM (hopMysiam.
MonenupoBaHUEXUMUYECKUX MPOLIECCOB U SIBIICHUW, XUMUYECKUU aHATU3 U
cunme3 KaK METOJAbl HAay4YHOrONO3HaHWS. XuMHUA M 3700poBbe. JlekapcTaa,
(dbepMeHThbI, BUTAMUHBI, TOPMOHBI, MHUHEpATbHBIEBOABI. [IpoOaemMbl, CBA3aHHBIE C
NPUMEHEHHEM JICKapCTBEHHBIX TMpernaparoB. BpeaHple mNpuBBIYKAK (DAKTOPHI,
paspyliaroiue 310poBbe (KypeHHue, YoTpeOIeHUE aJKorois, HApPKOMaHUs).
Parmmonanbaoe nutanue. [luwesvie 0obasku. OcHosvl nuulesol Xumui.

XuMHUsi B TOBCEIHEBHOM >XM3HU. Motomue u yuctsmue cpencrsa. Cpedcmea
O0pbObL  COLIMOBLIMU  HACEKOMBIMU. penelienmyul, uxHcekmuyuosl. CpencTBa
JIMYHOUN TUTUEHBI U KOCMETUKH.

[TpaBuiia Oe3omacHoOi pabOTHI ¢ €AKUMH, TOPIOYMMH U TOKCUYHBIMHU BEIIECTBAMU,
CpEICTBAaMUOBITOBOM XUMUHU.

XuUMHUSL M CEIbCKOE XO35MCTBO. MMUHEpallbHblE W OpPraHUYecKUe YAOOpEHUs.
CpencTsa 3a1UThIPaCTEHUN.

Xumus u sHepreTuka. [IpupoaHele MCTOYHMKH yriieBomoponoB. [IpupoaHsiil u
NOMYTHBIMHE(MTAHON ras3bl, UX COCTaB M ucnosb3oBaHue. CocraB HepTH U ee
nepepadbotka. HegrenpoaykThi.

OxTtaHoBoe uncio 6eHsuHa. OxpaHa oKpy»karolei cpeabl npu HeTenepepaboTke
UTPAHCHOPTUPOBKE HEPTEMPOTYKTOB. ANIbTEPHATUBHBIE HCTOYHUKU SHEPTHUU.
Xumus B crpoutenberBe. LlemenT. beron. [logbop onTUMallbHBIX CTPOUTEIBHBIX
MaTepHaJIOB BIPAKTUYECKON IEATEIbHOCTH YEJIOBEKA.

XAMHSL M 3KOJOrHs. XUMHYECKOE 3arpsi3HEHHE OKPYKaloIIeW cpeiasl U €ro
MIOCJIEJICTBHSI.

Oxpana ruapochepsl, mouBbl, atMochepsl, GIopbl U (PayHbBl OT XUMUYECKOTO

3arpsI3HEHUS.
TemaTHuyeckoe NJIAHUPOBAHUE
IIporpammuas Tema KoauuecTBo CopeprkaHue BOCMUTAHMA C yYETOM
4acoB pabouelt NnporpaMmmbl BOCNUTAHUA
10 kaace
Teopus cTpoeHus 3 I'pasrcoanckoe éocnumanue:
OpraHNYCCKHUX BCIICCTB - co30aHnue Yclosuti 01 BOCHUMAHUS )
YTIIEBOIOPOIBI U MX 10 Oemeil aKmueHo 2pasicOancKoll
NPUPOJIHBIE UCTOYHHUKH .
no3uyuu, 2PaAACOAHCKOU
Kucnopoacoaepxaniue 12 .
0MEemcmeeHHOCMU, — OCHOBAHHOU  HA
COCZIMHEHUS
A30TCONEPKAIIHE COSTHHEHHS 5 MPAOUYUOHHBIX KYJbIMYPHBIX, OYXOBHbIX




buonornyeckn akTHBHBIE

BEILIECTBA. XUMHUS U 3J0POBbE.

DepMEHTBHI.
JlekapcTBa. BuramuHbI.
I"'opmoHBI

HckyccTBEHHBIE U 3

CUHTCTHYCCKHE OPTraHUYCCKUE

COETMHEHUS

Hroro 35
11 kaace

Crtpoenne aToma 3

CTpoeHue BelecTBa 4

XUMHUYECKUE PEAKITIH 10

BemecTBa u ux cBoicTBa 15

XuMHSA B )KU3HU OOIIECTBA. 2

XuMUs ¥ IOBCEIHEBHAS

JKU3HB YeJIOBEKA

Hroro 34

u HPABCEEHHBIX YEeHHOCmAX
poccutickoeo obwecmea,
- passumue KV1bmypbl

MENCHAYUOHAILHO20 00WeHUs;

- paszsumue npagosou U NOAUMUYECKOU
KY1bMmypbl pacuupeHnue
KOHCMPYKMUBHO20 Y4aACMUsl 8 NPUHAMUU
peuleHutl, 3ampazuearowux ux npasa u

oemell,

uHmepecsl, 6 MmMom uucie 6 pad3TUYHbIX

gopmax
camoynpasienus,

camoopeanuzayuu,
00w ecmeeHHo

SHAYUMOLL OessMenbHOCMU,

- opmuposanue cmaburbHOU CucmeMmbl

HPABCMBEHHBIX U CMbICIOBbIX YCMAHOBOK

JIUYHOCMU, NO380IAIOUUX
NPOMUBOCMOAMb uoeono2uu
aKCmpemuzma, HAYUOHAIUZMA,
KceHoghoouu, Koppynyuu,
OUCKPpUMUHAYUU no COYUATILHBIM,

PEeIUCUO3ZHbIM, pACOBbIM, HAUUOHAJIbHbIM
npusHakam u ()pyeww He2amueHbIM

COUUATIbHBIM ABTEHUAM,

Ilampuomuueckoe  éocnumanue u
¢dopmuposanue poccuiickou
UOEHMUYHOCIUL:

- ¢opmuposanue y Ooemell

nampuomuzma, 4yecmeda 2opoocmu 3d
céoo Pooumny, ecomosnocmu k 3auwjume
unmepecos Omeuecmaa,
omeemcmeennocmu 3a 6yoywee Poccuu
Ha  OCHOG6e  pazeumusi  Npocpamm
nampuomuyecko2o 60CHUMAaHUs 0emel, 6

mom 4Hucie 60EHHO-nampuomu4ecKkoco

60CNUMAHUSL,
/Jlyxoenoe u HpascmeenHoe
éochumanue  Oemell  HA  OCHOGE
poccuiickux mpaouyuoHHbIX
uennocmeil:

- paszeumus y Oemeli HPABCMBEHHbIX
yyecme (wecmu, 0012a, CnpasedIusocmu,
MUNOCEPOUsL U OPYIAHCeNOOUs);

- ¢opmuposanus  evipadicennol 8
noGeOeHUU HPABCMEEHHOU NOUYUU, 8
mom yucne cnocobHocmu K

CO3HAMENLHOMY 8b1O0PY 000pa;




Ilonynapuzayua  HayuHvlX  3HAHUU
cpeou oemeii:

- co30aHue ycnosuu O NOAYYEeHUs:
dembmu  00CMOBEPHOU  UHDOpMAYUU O
nepedoBuix OOCMUNCEHUSAX U OMKPBIMUSX
MUPOBOU U  OMeYeCmBeHHOU  HAYKU,
NOBbIULEeHUS 3auHmMepeco8anHHOCmu
noopacmarooue2o NOKOAEHUs. 6 HAYYHBIX
NO3HAHUAX 00 Yycmpoiucmee mupa u
obwecmaa.

Tpyooeoe eéocnumanue u
npogheccuonanvroe camoonpeoenenue:
- gocnumanusi 'y Oemell YBAICEHUsl K
mpyoy u Jo0am mpyod, mpyoosbim
OOCIUNCEHUAM,

- pazeumusi  HABLIKOG  COBMECMHOU
pabomeol, YMeHus pabomams
CamocmosmenvHo, MoOUU3YSL
HeoOXoO0uMbvle  pecypcol,  NPABUILLHO
OYEHUBASL CMBICT U NOCAEOCMBUSL CEOUX
oeticmeuii;

- cooelicmgus  NpogeccuoHaAIbHOMY
camoonpeoeneruro, npuodueHus oemeti K
COYUATILHO 3HAYUMOLL QesiMeNbHOCIU OJIs
OCMBLCTIEHHO20 8blOOpa npogeccuu.




