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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit Denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera « XuMus» B 00pa3oBaTeNbHBIX opraHu3aiusx Poccuiickoit deneparuu,
pean3yIoluX OCHOBHbIE 00pa30BaTENbHbIE IPOTPAMMBbl, U OCHOBHBIX MOJIOKEHUN
«Crpareruu passutus Bocniutanus B Poccuiickonn @enepanuun Ha niepuon 1o 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICNICH,
COJEpKaHUs, pPe3ylbTaTOB OOyueHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB NPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIICH KyJIbTYphI
YeJI0BEKa, a TAKXKE IKOJIOTUYECKH OOOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3/I0POBBIO
U TpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOYyYarOIIMXCS Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
coJlep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpOTrpaMMe IO XUMHH C
yu€ToM crneuu(pukd HayKu XUMUHU, €€ 3HaueHUs B IO3HAHUU NPUPOJBI U B
MaTepuaIbHON KM3HU O0ILECTBa, a TAaKXKe C YUETOM OOIIMX LeNel U MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPaeT 0coOyk poJib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOH BKJIaJ B ()OPMUPOBAHNE PALIMOHAIIBHOTO HAYYHOTO MBIIIICHUS, B
CO37laHHE LIETIOCTHOrO MPEACTABICHUSI 00 OKPYKAIOIIEeM MHpPE KaK O €IUHCTBE
IPUPOABLI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJCICTBYSl C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMUS CTalla
HEOTHEMJIEMOM YacThI0 MUPOBOI KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOy4Jarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJIKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMus» c@opMuUpoBaHa B MpoOrpaMMe MO XMMHUHU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCST HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHUS OPraHUYEeCKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BeliecTB. CBeeHs 00 M3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenuHeHUM. B Kypce  OpraHM4eckOod  XMMHM  I[IOJIyYalOT  Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIHUH.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHWMM O BAXXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
COJEpKaHusl, UMEIOIMIMMH KYJIbTYpPOJOTUYECKUN U TPUKIATHOU XapakTep. OTU
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUIM XUMUH, TTIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIUIO U IPUMEHSITh €€ JJIs TONOTHEHHSI 3HaHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
LEJIOM COJIep)KaHue Y4YeOHOro mpeaMera «XUMHUS» JaHHOTO YPOBHSI M3y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHM MEXKIy HOBBIMU (DaKTaMHd € TEOPETHUECKUMU
MPEINOCHUTKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TakKe MpodIeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUST HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX Y4eOHBIX ACHCTBHIA, UMEIONINX 0a30BOE 3HAYCHHE JIJIsI PA3TUIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TMOWCKa, aHaimm3a W 00pabOTKu
uHopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYCCKOW U
UCCJIEIOBATENLCKONW JIEITEIbHOCTH, 3aHMMAIOUIEH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpaktuke mpenomaBaHWs XMMHM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MEPBOCTENEHHONW 3HAYMMOCTH TPATUIIMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3PECHUS TJIABHBIMH IIEJIAMH HW3YyYCHHs TIPEeIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTaBIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC TOHATHS, (PYyHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XHMHUH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IICHUIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C NCTOPUEH X
Pa3BHUTHUA U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHUECKHUX PEaKITHi, HEOOXOIUMBIX JIJIsI MPUOOPETEHNS YMEHUN
OpUEHTUPOBATLCS B MHUPE BEHICCTB M XUMUYECKUX SIBIICHUN, MMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOJIOJCHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeMeTa B MporpaMMe 1o XUMUHU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TIPHOPUTETAMH B CHUCTeME cpeaHero oOmiero obOpazoBanus. CerogHs B
MPETOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE MTPAKTHIECKON
KOMIIOHEHTE coJepkaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW HA  MOATOTOBKY
BBIITYCKHUKA O00I1e00pa3oBaTEIbHON OpraHu3aliy, BIIAJICIONIET0O HE HAaOOpOM
3HaHWM, a (DYHKIIMOHATBHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMU
aKTUBHOTO MMOJYyYEHHUS 3HAHUN U IPUMEHEHUS WX B PCATBHON KU3HH JIJIST PCIICHMUSI
MPAKTHYECKHX 3ajad.

B cBs3u ¢ 3TUM Ipu U3y4ueHUU NpeIMeTa « XUMHUS) JOMUHHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

amanraiusl 00yJaromMxcsi K yCIOBUSM TUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B MO3HAHUU XUMHH, a TaKXe JUId OLEHKH C MO3UIUN SKOJIOTHMYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHUX MTPOIIECCOB HAa OPTaHU3M
4eJI0BEKa U MPUPOIHYIO CPEIY;



pa3BUTHE TO3HABATEILHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMAIIMU XUMHUYECKOTO COJEPIKAHUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHWE Yy oOOydarommxcss YOeXKIEHHOCTH B T'yYMaHUCTUYECKON
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBBIO, a TaKK€ NPUOOpPETEHHs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPKXAHUE OBYYEHUSA 10 KIIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMUH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuil A. M. bytiepoBa, e€ ocHOBHbIE MOJI0KeHU. CTPYKTypHBbIE (DOPMYJIBI
OpPraHMYeCKuXx BemecTB. [omousorus, wuzomepus. XHUMHUYECKas CBI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o kiaccupukauu opraHudeckux BeriecTB. HoMeHkmarypa
OpraHUYECKUX COCIUHEHUW (CHCTEMaTHYeCKas) U TPUBHAIbHBIC Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKHUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
O3HAaKOMJICHHE C 00pa3laMyi OPraHMYECKUX BEIIECTB M MaTepuaiaMu Ha KX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPTraHUYECKHX BEIIECTB, HAOJIOICHUE U OIKCaHUE
JEMOHCTPALlMOHHBIX OIBITOB II0 IMPEBPALICHUID OPraHUYECKUX BEILIECTB IIPU
HarpeBaHuM (IJ1aBjieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psaa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKAHOB: (DU3MUECKHME M XUMUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOPEHUSs), HAXOXJIEHHWE B TMPHUPOJE, MOJTyYeHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKUM PALl. DTWIEH U MPONUIICH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakiu  THAPUPOBAHUS, TaAJIOTCHUPOBAHUS, TUIApATAllMd, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusaruu). [logydeHne CHUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psifl. ATICTHIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUUYECKHE CBOMCTBA (peakiuu THIAPUPOBAHMUSI, TAJOTCHUPOBAHUS, THIpATALINH,
TOpPEHHUs] ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. ber3on: coctaB, cTpoeHue, QpU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu raJoreHMpOBaHHUsSI U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHE. Tonyor:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJIyYeHue U npumerneHue. TOKCUYHOCTb apeHOB.
['eHeTnueckas CBsI3b MEXAY YIJI€BOJAOPOJAMH, MPUHALICKAIMMHA K PA3TUYHBIM
KJIaccam.



[IpupoaHbple UCTOYHUKM YIVIEBOAOPOAOB. IIpupoaHblii ra3 M NOMYyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUN), Tupoau3. IIpomyKkTel
nepepaboTky He(pTH, UX NPUMEHEHNE B MPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHbII
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
O3HAaKOMJIEHUE C 00pa3aMu IIacTMacc, KaydyKOB U pe3uHbI, KoJutekuuu «HepTe»
U «YT0JIb», MOJEIMPOBAHNE MOJIEKYJ YIJIEBOJOPOJAOB U IaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE IPAKTUYECKOW PabOThl: MOJyUYEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérnble 3anaun.

Bbluncienudss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOAHOIO BENIECTBA WM MPOAYKTA PEAKLIWU IO U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M OTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUMH C AaKTUBHBIMU METaJlJIaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroatoMHble  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepuHa U TUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anmpnerugpl U Kemowuwvl. DopManmpaerui, aUETAIBAECTHN  CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIECHUS M BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), TIOJYyYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TTpeiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHAas
KHUCIIOTBI: CTpOEHHE, (PU3NUECKUE U XMMUYECKHE CBOWMCTBA (CBOMCTBA, OOILIUE IS
KJIacca KUCIIOT, peakus dTepudukanuu), noiydyeHue u npuMenenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOTHI KAaK MPEACTaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KapOOHOBBIX KuciaoT. [‘maponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb KUPOB.

VYrneBonmpl:  cocTtaB, KjacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
noyicaxapubl). ['oko3a — MpocTemmii MOHOCaXapul: OCOOCHHOCTA CTPOCHUS
MOJIEKYJIbI, (PU3NIECKHE i XUMUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
menu(ll), okucienne aMMuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBieHue,



OpO’KeHHUE TIIOKO3bl), HAX0XKACHUE B IPUPOJIE, IPUMEHEHUE, OMOJIOTHYECKas POJIb.
®dotocunre3. PpyKTo3a KaK U30MEp TIIOKO3bI.

Kpaxman u memnnrono3a Kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHepUMEHTAIbHBIE METOABl HM3YYCHHsI BEIIECTB M WX IIPEBPAIICHUIA:
IpoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcuzmoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIMIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3aauu.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOIYKTa PEAKIMH 1O M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe Oprannyeckue coequHeHus. dusndeckue u
XUMUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buomornueckoe
3HaYeHHE aMUHOKUCIOT. [lenTusr.

benkn kak NpUPOIHBIE BBICOKOMOJICKYJISIPHBIC COeIWHECHMS. IlepBuyHas,
BTOpPUYHA M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCnepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W WX IMPEBpAIICHUI:
HaOII0/ICHNE 1 ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC PEaKIIUN OEITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3alliU, CPEIHSS MOJICKYJIsIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKOB.

MexnpenMeTHbIE CBA3H.

Peanusannst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIOIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAyYHBIX TIOHSTHM, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU TSI OTIAEITBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OO1ue ecTecCTBEHHO-HAYYHbIE IOHSTHS: SIBICHUE, HAYYHBIA (aKkT, TUIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(uKaims, MepruoJuIHOCTh, HAOII0ICHNE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

dusuka: MaTepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyIIa,
PHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJO, OOBEM, arperarHoe COCTOSHHE
BEIIeCTBa, (PU3MUECKHUE BETUUMUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHBIE BellecTBa (OENKH, YIIeBOABI, JKHPHI,
(hepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbI€, TOILUIMBO,
pecypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBLHOTO THTAHU,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpesesieHusl 3JEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepnoanueckuii 3aKoH u [leproanyeckas cuictemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOoHa M [leproanyeckoil CUCTEMBI
xumudeckux aneMeHToB JI. M. MeHnpaeneeBa ¢ COBpEMEHHOU TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEpUOaM.
3HaYeHue MepUOANYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKassh CBs3b. BHIbl XWMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICGHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. MMoHbI: KAaTHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbl KPUCTATUNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10J11 BEIIECTBA B pACTBOPE.



Knaccudukanus HEOPraHU4EeCKUX COEMHEHUM. Homenknatypa
HEOPraHWYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss —XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHWYECKOM XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutuyeckas auccornuanusi. CuibHbIE U cadbie 31eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEBpallCHUN:
neMoHcTpanus Tabimun «llepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJAa B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOIIbIO YHUBEPCATLHOTO UHINKATOPA, PEAKIIMU HOHHOTO 0OMEHA), TPOBEICHHE
MpaKTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peakuum».

Pacuérnblie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBas AOJIS
BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomumueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETANIOB (HA MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAUIOB (TajoreHoB, CEphl, a30Ta,
dbocdhopa, yrimepoga U KpeMHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Meramisl. [lonoxenue meramnos B Ilepuoanyeckon cucrteMe XUMHUYECKHUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DNEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAIIJIOB.

XUMUYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJluil, KaJbIUH,
MarHui, allOMUHUH, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIMHEHUH.



OOmue crocoOsl monyueHus: MetayyioB. [IpumeHeHne mMetamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHS] BEIIECTB M HUX IPEBPAILCHHIA:
U3y4YeHUE KOJUICKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4, HaOJIOJEHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX |
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHHUSA C PACTBOPAMU
KHCJIOT U IIEJI0YEeH, KAYECTBEHHBIE PEAKI[UU HA KATUOHBI METAJUIOB).

Pacuérurle 3amaun.

PacuéTtel mMacchl BemiecTBa WM 00ObEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BElIECTBa, Macce WM O0OBEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUU, €CIU OAHO
U3 BEILIECTB UMEET MPUMECH.

XuMHUA ¥ KU3Hb

Ponp xumumn B o0ecned4eHUH 5KOJIOTMYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0e30MacHOCTH, Pa3BUTHM MeAHMLMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHUUIAX  POMBIIUIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILECTB.

UYenoBek B MHpPE BEIIECTB M MATEpUAJIOB: BAXKHEMIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuanbl sl 3JIEKTPOHUKH, HAaHOMAaTEpHallbl, OPraHUYECKUE U MUHEPAIbHbIE
ynoOpeHus.

XAMHSL W 370pPOBBE 4YEJOBEKA: IPAaBWJIA HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOJIb30BAHUS MTPENapaToB OBITOBOM XUMUH B
MMOBCEHEBHOM KU3HHU.

MexnpenMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUU OOmEeH W
HEOpraHn4ecKkor XuMuM B 11 Kiacce oCylIECTBISETCS YEpe3 UCIONIb30BAaHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMH JIJIs1 OT/IETBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIe MOHSTHUS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(uKaluusg, MEpPUOAUYHOCTb, HAOIIOCHHE,
IKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHHE, SBICHHE.

®duzrka: mMaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUIN YPOBEHD, BEIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBA, (PU3MUECKHE BEIUYMHBI U €IUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.



['eorpadus: MuHEpAIBI, TOPHBIC MOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLIINBO,
peCypCHlI.

TexHOmorusl: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYPIrus, MPOU3BOICTBO
CTPOUTEIIbHBIX MaTEpUAJIOB, CEIBCKOXO3AWCTBEHHOE IIPOM3BOJACTBO, IUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, NPOU3BOACTBO KOHCTPYKIHMOHHBIX MaTEpPHUAJIOB,
AJEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpPEHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH 1LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM UYHUCIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEM,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPHU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U M03HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHUE M IMOCTYNKH CBOMX TOBApUUIEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE€3HOH, TBOPYECKOW W  JPYrUX BHUAAX
NEeATEIbHOCTH;

YCTAHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3yUEHUI0 MPOdeCcCruil pa3auyHoOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEHd OKPYKaAIOUIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHOM KYyJIbTYphl, PEIICHUH TJIOOAIBHBIX MPoOIIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCTENTHOTO TPY/a ¥ SKOJOTUYECKHA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



IPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAaHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4HBIX ()aKTOB U UMEIOIIMXCSI JAHHBIX C IENbIO MOIYUYEHHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO H
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3lIMUHbIX cepax MpodhecCUOoHaTbHON
NEeSATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDHI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHENUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NEeWcTBUs (TO3HaBaTEIbHbIE, KOMMYHHKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMH;

MCIOJIb30BaTh MPHU OCBOCHUM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJI30BaTh COOTBETCTBYIONINE MOHSITHS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWS W KPUTEPUH I KIACCU(UKANMKM BEMIECTB U
XUMHYECKUX PEaKIIU;

YCTAHABIMUBATh IPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU W TPOTHBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKa3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcel IHTepHeTa), aHaIu3upoBaTh MHGOPMAIIMIO PA3TUYHBIX BUIOB U (POpM
MpEeACTaBIICHUS], KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUUYECKON
uHpoOpMaluel: MPUMEHITh MEXKIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI M0 CYHIECTBY 00CYKJaeMOM TEMBI B XOJ€ JUAJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBIMOIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYK/ICHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJIrOpuT™M JACHUCTBUH IpuU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH MEATEIILHOCTH HAa OCHOBE caMOaHaIIN3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI-10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHUN O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM ITPUPOIBI,
B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
rPaMOTHOCTH, HEOOXOJUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUYECKHU
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CPEIE;



BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHHMM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI09Ka aToMa, MOJIEKYJIa, BAJIGHTHOCT, JIEKTPOOTPUIIATEIILHOCTh, XUMUIECKAs
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpallléHHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BbEM, YIIIEPOIHBIN CKeIeT, PYHKIIMOHANIbHAS IPYIINa, paguKal,
M30MEPHUSl, U30MEPBI, TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO U
a30TCOAEpXKallle COEAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCIMHEHUS); TEOPHUM M 3aKOHBI (T€OpHS CTPOCHUS
oprannueckux BemniectB A. M. bytinepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHMMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MNOHUMAHUS NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacCHOM HCIIOJb30BAaHUN BAXKHEHIIIMX OPraHUYECKUX BEIISCTB B OBITY H
MIPAKTUYECKOM JIEITEIbHOCTH Y€JIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUSI U MPEBPAICHUN OpraHUYE€CKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMHUYECKYH) CHMBOJIUKY JIJIS
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJIETH MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XHMHYECKOTO U MPOCTPAHCTBEHHOTI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMCHHUW YCTAHABIWBATH IMPHUHAICKHOCTh H3YYCHHBIX
OpPraHMYECKUX BEIIECTB II0 HMX COCTaBY M CTPOCHHUIO K ONpeACIEHHOMY
KJIaccy/Tpynne coeauHeHur (YriaeBOJOpPOJIbl, KHUCIOPOJ | a30TCOJEpIKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS IIO
cuctematudeckoit HomeHkiatype (IUPAC), a Takke NPUBOAUTH TPUBHAIHHBIC
Ha3BaHUS OTACIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MNPOIMMIICH, alleTUJICH,
ATUJICHTJIMKOJb, TIOULEpUH, (eHos, (hopManbaeru, areTaiblAerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJTi0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCTUHEHUSAX (OIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa st 00bICHEHUSI 3aBUCHMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (U3HUECKHE
U XUMHUYECKHE CBOMCTBA THUNWYHBIX MPEICTABUTEIECH Pa3IUYHBIX KJIACCOB
OpraHUYeCKHuX BEIIECTB (METaH, 3TaH, STUJICH, IPONMJICH, alleTHIeH, OyTaaueH-1,3,



MeTunoyTaaueH- 1,3, 6eH30J1, METaHOJI, 3TAHOJ, STUJIICHTIIUKOIIb, TIUIEPUH, PEHOI,
aleTanbIeTu, MypaBbUHasl U YKCYCHAsl KHCIJIOTBI, [JII0K03a, KpaxmaJl, LeJII0J103a,
AMUHOYKCYCHAsl KHCJIOTa), WLIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HHUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HUCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (He(PTh, IPUPOIHBINA Ta3, Yrojb), CIOCOOBI UX MEPEPAOOTKU U MPAKTUUYECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

c(OPMHPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHHUS 10 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMUYECTBA MCXOIHOIO BEIECTBA WJIM MPOAYKTa
pEeaKLUK 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3 UCXOIHBIX BEILIECTB
WJIM NPOAYKTOB PEAKIINN);

C()OPMUPOBAHHOCTh YMEHMH BJIAJE€Th CHCTEMOM 3HAaHUM 00 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHNUE),
UCIIOJIb30BaTh CUCTEMHBbIE XWMHUYECKHE 3HAHUS Ui MPUHATHS pEUIeHUud B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpPaBUiIa MOJIb30BAHUS XUMHYECKOM
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHM IO BBIOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHINOJHATh XUMHUYECKHM
HKCIEPUMEHT (TIpEeBpallleHNs] OPraHMYECKUX BEIIECTB IPU HArPEBaHUU, MOJTyUYEeHUE
ATUJIEHA U U3YYE€HHE €0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPTraHUYECKUX BEUIECTB,
JeHaTypauus OeJKOB MPU HarpEBAHHUM, LIBETHbIE PEAKIIMHU OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKM O€30MacHOCTHM MpH OOpalleHWd C BEIIeCTBAMU H
7a00paTOpHBIM ~ 000PYZOBaHHUEM, MPEACTABIATH PE3YyIbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (OpME 3alKuCH ypaBHEHUH COOTBETCTBYIOLIUX pEAKIUA U
(GbopMyIMpOBaTh BHIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

cOPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJSIX
COXpaHEHUsI CBOETrO 3/I0POBbSl U OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JEHCTBHUSI HA JKUBBIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BEILECTB, MOHUMasl cMbIca mnokaszatena IIJIK, moscHiITeh Ha mpumepax crocoObl



YMEHBIICHUS W NOPEAOTBPALICHUS HX BPEAHOrO BO3JCHCTBUS HAa OPraHUu3M
YEJI0BEKa;

JJIs 00y4YaroIuXCcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUSI BELIECTB M
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.
11 KJIACC

[TpenMeTHble pe3ynbTaThl OCBOCHHUA Kypca «OOmas M HeopraHuyeckas
XUMUS» OTPAXKaloT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KApTUHBI MUPA, POJIM XMMHUHU B IO3HAHUU SIBJICHUI IPUPOJIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJIHHOM
I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs] MPAKTUYECKUX 3a1a4 U DKOJIOTUYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOIHOI Cpee;

BJIAJCHUE  CHUCTEMOM  XUMUYECKMX  3HAaHMHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINAE TOHATUS (XMMHUYECKUI AJIEMEHT, aToM, M30Tom, S-, pP-, d-
JJIEKTPOHHBIE OpOUTANM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAsI, METAJLTNYECKas, BOJOPOAHAS ), KpUCTAIIIMYECKAs: pEIIETKA,
TUIBI ~ XMMHUYECKHX  pPEAaKUUH, pacTBOp, JJEKTPOJIUTHI,  HEINEKTPOIUTHI,
IIEKTPOJIUTUYECKAsT JUCCOLMAINS, OKHUCIMTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKOM pPEaKIMH, XUMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPaHEHUs! MacChl BEILECTB, 3aKOH COXPAHEHUSI U MPEBPAILCHUs] YHEPTUU
Py XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHUPOBO33PEHUYECKNE 3HAHUA, JIEKAUIME B OCHOBE IMOHMMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XMUMHUYECKHX SIBICHUN, (PAKTOJOTUYECKHE CBEIECHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUN BAXKHEUIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUN BBISBISATh XapaKTEPHbIC MPU3HAKUA TOHSITHH,
yYCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUY HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY JIs
coctaBieHuss (GOpMyJd BEIIECTB M  YPaBHEHMH XHMHYECKUX  PEAKIUH,
cucremaruyeckyro HomeHknarypy (IlUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX



HEOPraHWYECKUX BELIECTB (yrapHblid Ta3, YIVIEKMCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJIOPOJHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BeEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX PACTBOPaX HEOPraHUYECKHUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJaccCy/TpyIe
COEIMHEHUN (MPOCTBIE BEIIECTBA — METAUIBl U HEMETAILIbI, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa /[,
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX JJeMeHTOB 14 mnepuonoB llepmonnueckoi cucTteMsl
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHI», O0BACHATH 3aKOHOMEPHOCTH
WU3MEHEHHUS] CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHHMH IO Mepuoiam H
rpynmnam llepuoanueckoit cucremsl xuMmuueckux anemeHToB [1. 1. Menneneesa;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPIaHMYECKUX  BEIIECTB  pa3jIMYHbIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakiy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEeMEHTOB, 0OpaTUMOCTH
peaKiMK, YYaCcTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUid pa3IUuHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMH UAYT IO KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHbIM COCTaB PAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BELLECTB;

c(OPMUPOBAHHOCTh ~YMEHHM  PACKPBIBATh  CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEAKLUM;



c(OPMHUPOBAHHOCTH YMEHUHN OOBACHATH 3aBUCIMOCTh CKOPOCTH XMMHYECKOI
peaKIuu OT Pa3IUYHBIX (AaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JeXallue B OCHOBE MPOMBINIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHLHUIAX H
HKOJIOTMYECKUX MPOOJIEMaX XUMUYECKOr0 MPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHHUIH NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHHM Ta30B MPU
XUMHUYECKUX PEaKLHUsAX, MacChl BELIECTBA MU O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3 (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHUN COOIIOIATH MpPaBUiIa MOJIb30BAHUS XUMHUYECKOI
MOCy/I0OM U JTa0OpaTOPHBIM OOOpPYAOBaHMEM, a TaKXE€ IpaBWiia OOpalIeHUs C
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHSMH IO BBIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
DKCIIEPUMEHT (pa3joKEHUE IMEepPOKCUIA BOAOPOJAAa B NPHUCYTCTBHM KaTalu3aTopa,
ONpEJENEeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeakiuu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIC peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHMS, PEIIEHUE SKCIEPUMEHTAIBHBIX 3aJad MO
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIEpUMEHTa B (opMme 3amucu
ypaBHEHUI COOTBETCTBYIOUINX peakUuuil U (GOpMyIHpOBATH BHIBOJII HA OCHOBE ATHX
pE3yNbTATOB;

cOpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMA  COOJIIOJATh  TpaBUia  DKOJOTUUYECKH
1eJIecO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KAaIOIIEW MPUPOJHOM Cpellbl, 0CO3HABAThH
OMMACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [I/JIK, moscHATh Ha mpuMepax CcHocoObl YMEHBIICHUS U
NPENOTBPALICHUS X BPEJHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;



JUIsT 0OYyJaroIuXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 37I0POBbS: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CIENbIX M CHA0OBUASIIUX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undpoBbie)
Ne ni/m Konrpouabsnesie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomnopoabst
2.1 [IpenenbHbIE YII1€BOIOPOABI — AKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: AJIKEHBI, 6 1
AJKaMEHbI, ATKUHBI
2.3 ApomaTu4eckue yriaeBoA0pOIbl 2
54 [TprposHbIE HCTOYHUKH YTIEBOLOPOIOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
3.1 Cnuptsl. @enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CnoxHbIe 3(hUpbI
3.3 YrieBomsl 3 1




Hroro no pazneny

Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKHUCIOTHL. benkn 3
Hroro no pazaeny 3
Paspgen 5. BeicOKOMOJIEKY IS pHbIE COCAUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTHueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Uroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MeTais 6
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosaunyecTBo 4acoB JIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThbI padoTshI
pecypchl
[IpenMer oprannyeckoit XuMuu, e€
1 BO3HUKHOBEHHE, PA3BUTHE U 3HAUYCHUE. 1 0 0 07.09.2023 bubanorexa [JOK
Bkuaa. Sl.bepuenuyca B pasBuTHE https://myschool.edu.ru/
Opr. XuM.
Teopust cTpoeHUs1 OpraHUYECKUX
coenunenuit A. M. byrneposa, eé Eu6 OK
2 OCHOBHBI€ TTOJIOKEHUS. 1 0 0 14.09.2023 nommorexa Ll
https://myschool.edu.ru/
Poas A. M. BytiiepoBa B pa3Burue
Opr. XuMHH
[IpencraBnenue o knaccupuxanuu
OpPTraHUYECKHUX BEILECTB. Eu6 10K
nonnoTeKa
H 1 21.09.202
3 OMEHKJIaTypa (CHCTeMaTH4ecKas) u 0 0 09.2023 https://myschool.edu.ru/
TPUBHUAIIbHBIE HA3BAHUS OPTAaHUYIECKUX
BEIIIECTB
MeraH 1 3TaH — IpOoCTEUIIne Bu6 OK
4 MPEACTABUTENH AJIKAHOBIO 1 0 0 28.09.2023 ubnmorexa I
. https://myschool.edu.ru/
IIpupoansiii raz CtaBponoJibs
5 AJTKaHBI: COCTaBVI/I CTPOEHHE, 1 0 0 05.10.2023 bubmuoreka [JOK
TOMOJIOTMYECKHUH PAL https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 0 0 12.10.2023 bubmmorexa LOK

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

OTuUJEeH U IPONUIEH — IIpOoCcTeIIne
IIPEACTABUTENH AJIKCHOB.

bubnunoreka LIOK

-
IIpopoaHbIii M MONMYTHBIH ra3 19.10..2023  https://myschool.edu.ru/
CraBponouabs
[IpakTuueckas padora Ne 1.

8 «HpOJI eHHE BTI;IHeHa ¥ U3yYEHHUE €T0 26.10.2023 bubmmorexa LIOK

. i - o https://myschool.edu.ru/
CBOICTBY»
Anxanuensl. byraguen-1,3 u
-1,3. 11

9 metunoyraguen-1,3. [lomyuenue 09.11.2023 bubnuorexa [IOK
CHHTETUYECKOTO Kay4yKa U PE3UHBI https://myschool.edu.ru/
I'. Byaénosck 110 « IToaumep»

AJIKUHBI: COCTaB U 0OCOOEHHOCTHU

10 CTPOCHH, FOMOJIOFI/I‘T’CCKI/\I’I/I pan. 16.11.2023 bubnuorexa [IOK
AlleTHIIEH — MPOCTEeHIINIA https://myschool.edu.ru/
NPEICTaBUTENb AIIKHHOB
AJIKMHBI: COCTaB U 0COOEHHOCTH

11 CTpOEHHMS, FOMOJ‘IOFI/I‘T}CCKI/\I’I/I pan. 93.11.2023 bubmuorexa [IOK
AlleTUIIEH — MPOCTEeHIINA https://myschool.edu.ru/
NPEICTaBUTENb AIKHHOB

12 BBI‘-II/ICJ'ICHI/IVH 10 YpaBHEHUIO 07.12.2023 bubnmnoreka [JOK
XUMHUYECKOU pEeAKIIUU https://myschool.edu.ru/

13 ApeHbl: 6€H30J1 ¥ TOITYOJL. 14.12.2023 bubmuoreka [JOK
TOKCUYHOCTH apEHOB https://myschool.edu.ru/
I'emeTnyeckas cBs3 €BOJIOPOJIOB,

14 I EHZHie;aﬂHzﬂKB Z;J;I/IEH);I; o 21.12.2023 bubmrorexa LOK

puHaz - P o https://myschool.edu.ru/
KJlaccam
15 [Ipupoanble HICTOYHUKHU 28.12.2023 Bu6muotexa [JOK

YIJIEBOJOPOAOB: IIPUPOAHBIN I'a3 U

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

NOITyTHBIE HEQTIHBIE ra3bl, HEPTH U
HPOIYKTHI €€ mepepaboTKu

[IpupoaHbIE HCTOUHUKHU
YIJIEBOAOPOAOB: IPUPOAHBIN a3 U
NOIyTHBIE HEPTSHBIE ra3bl, HEPTH U

bubnunoreka LIOK

16 ..
MPOJIYKTHI €€ nmepepadoTKu https://myschool.edu.ru/
IIpopoxnbie uctounuku YB nis
3/10POBbSI YeJIOBEKA.
17 KonTtponpHast pabota o pasaeiry bubnuorexa [IOK
«YTIIEeBOIOPOABD https://myschool.edu.ru/
18 [IpenenbHBIC OJTHOATOMHBIC CITUPTHI: bu6mmorexa LIOK
METaHOJI U 3TaHoJ. BoopoaHas cBs3b https://myschool.edu.ru/
MHOroaroMHbI€ CIUPTHI:
STUIIEHTINKOIb U TIIHIIEPHH.
19 IIpumenenune MHOFO&TI())MHLIX bubmmorexa HOK
P . https://myschool.edu.ru/
CNIMPTOB B MeAUIIUHE, BOCHHOMH
TeXHHKE.
deHor: cTpoeHne MOJIEKYIIHI,
P g . bubnuoteka [JOK
20 dbuznyecKkue 1 XUMHUYECKHe CBONCTBA,
https://myschool.edu.ru/
MIPUMEHEHUE
21 Anpaeruapl: GopManbaeTuI U but6mmoreka [IOK
areTagpIerua. AIeToH. https://myschool.edu.ru/
OIHOOCHOBHBIE IIPE/IETbHBIE
29 KapOOHOBBIEC KHCJIOTHI: MypaBbHHAS U bubnmnorexa [JOK

ykcycHast. [Ipumenenne kapOOHOBBIX
KHUCJIOT B MEIULIMHE.

https://myschool.edu.ru/
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[IpaxTuueckas padora Ne 2.

. . bubnnorexa [{OK
23 «CBolicTBa pacTBOpa YKCyCHOU
https://myschool.edu.ru/
KHUCIIOTBI»
CreapuHOBast U 0JICMHOBAsI KUCIIOTHI,
KaK MPEJCTaBUTEIN BBICITUX
bubmunoreka LIOK
24 KapOOHOBBIX KUCIIOT.
https://myschool.edu.ru/
3HaveHHe BBICHIUX KAPOOHOBBIX
KHCJIOT B MeTULIMHE.

o5 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX bubnmnoreka [JOK
KHCJIOT, MX MOIOIIEE ACICTBUE https://myschool.edu.ru/
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ['uaponus

bubnuoreka [{OK
26 CJIOKHBIX 3(prpoB
https://myschool.edu.ru/
3HaveHHe CI0KHBIX I(PUPOB A5l
310pOBbS YeJI0BeKa
Kupsl: runponus, npuMeHeHue,

97 Ouonoruveckasi poiib KHUPOB. bubnmnorexa [JOK
buoJiornyeckoe 3HaYeHHE KUPOB https://myschool.edu.ru/
JJIS1 310POBbS YeJI0BeKa.
YrneBoabl: cocTaB, KilacCUpUKaIIH.
Baxwuelimme npeacraBuTeNu:

28 [II0K03a, PpyKTO3a, caxapos3a bubnuorexa [JOK

Buosioruyeckoe 3Ha4eHue IJIIOKO3bI https://myschool.edu.ru/

» PPYKTO3BI 1JI1 310POBbS
yeJioBeKa.

29 Kpaxmain n nemitonosa kak Bubnuorexa [JOK

MPUPOJIHBIE MTOJIUMEPHI

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KoHnTponpHas padora mo pazaeny

30 «Kucnoponconepxamme 1 buGnuorexa LIOK
P p https://myschool.edu.ru/
OpPTraHUYECKUE COCTMHEHUS
bubnuoreka [JOK
31 AMWHBI: METHJIAMUH U aHUJIUH 1 1
https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aM(pOTEepHBIS
bubnunoreka LIOK
32 OpPTaHWYECKHUE COCTUHEHUS, HX 1
https://myschool.edu.ru/
Ouosornueckoe 3HaueHue. Ilentuapl
benku xak npupogHEIC
PP bubnuoreka [{OK
33 BBICOKOMOJICKYJISIPHBIE COSAMHCHHSI 1
https://myschool.edu.ru/
buosoruyeckoe 3HaueHHEe 0€JIKOB.
OCHOBHBIC TOHATHS XUMUH
34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUM. 1 bubamnoreka [JOK
IIpuMeHeHue MOJIMMEPOB B https://myschool.edu.ru/
BOCHHOM , PAKETHOM TEXHUKH.
OCHOBHBIE METO/IbI CHHTE3a
. bubmuoreka [IOK
35 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM. 1
https://myschool.edu.ru/
[TnmacTmacchl, Kaydyku, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I1O 35

I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKAHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYypalus aTOMOB

[Iepnoanueckuii 3axoH u [leproguueckas
CUCTEMA XMMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYECKHX DJIEMEHTOB U X COCIUHECHUM
10 TPYIIAaM U Nepuoaam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J1. MeHaeneeBa
B Pa3BUTHHU HAyKH

Crtpoenue BemecTBa. XMMHUUECKasi CBS3b,

eé BUBbI;, MCXaHU3MBI O6pa3OBaHI/I}I
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HaH CBA3b

BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

IMTonarue o JUCIICPCHBIX CUCTEMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPHI.
MaccoBast 107151 BeIIeCTBa B PacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAMHCHUI.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPaHEHHUs U IPEBPALLECHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

DIIEKTPONUTHYECKAsT JUCCOLHAITHS.
[TousiTre 0 BogopoaHOM mokaszaresie (pH)
pactBopa. Peakiiu noHHOro oOMeHa.
I'maponn3 oprannveckux u
HEOPTraHWYECKUX BEIECTB

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB U pacCTBOPOB COJICH

KonTtponbHast pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMUMHI

14

Mertamisl, UX MOJOKESHUE B
[Teproaudeckoit cucTeMe XUMHUSCKUAX
snemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTpOCHHUs aToMOB. O01IHe
dbusznyecKre CBOMCTBa METAILIOB




15

CnaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUI METaJIOB

16

17

18

XUMHUYECKHE CBOUCTBA BAaKHEHUIITNX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COEAUHEHUHN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramns»"

20

21

22

Hemeranmnsl, ux nonoxeHue B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menneneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
UX COCOUHEHUU

23

XuMHYeCKue CBOMCTBA a30Ta, hochopa u
AX COeINHEHUH

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KpEMHUS
1 UX COEeTMHEHUH

[IprMeHeHne BaXKHEMIIMX HEMETAIUIOB U UX
COCIMHEHUIN




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTtamnabel». Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnbl"»

28

29

30

KonTtponpsHas pabora mo Temam
«Mertamiae» u «HemeTamisiy»

HeopFaHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4CCKUC OCHOBAHUA

AmboTepHbIe HEOPraHUYECKUe U
OpraHMYecKHe coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUUYECKUX
BEIIECTB

31

Poab xumuu B o0ecrieueHuu
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBnenus: 00 0OMUX HAYYHBIX
anHanax HpOMI)IIHJ'IeHHOFO nonyquI/m
BayKHEHIIINX BEIECTB

33
34

Yenosek B MHPE BEIIECCTB U MaTCpHUAIIOB

XuMus U 310pPOBLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






