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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CcpelHero ooOimero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBbl CpeaHero ooOmiero obOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrenuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opraHuzaunusax Poccuiickoit denepanuu,
peanu3yIonMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHHIM
«Ctpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0miel ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOYUaIOLIUXCs CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U MpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHEe OOydaroUIUXCsl Ha
YPOBHE CpeITHEro 00111eT0 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEp)KaHUE M TIOCTPOCHHE KOTOPOTO OINPEAEIEHBI B IMPOrpaMMe IO XHUMHH C
yaéToM crenuPuKd HayKd XUMHUM, €€ 3HAYCHHs B TO3HAHUU TPUPOILI U B
MaTepHalbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LEIel U MPUHIHUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMHsL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILJICHUS, B
CO37laHHE LIEIOCTHOrO MPEACTABICHUS] 00 OKPYKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIbI U YENIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSA B3aWMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJCICTBYSI C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMUS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBB.

B coorBercTBHM C OOIIMMH LEISIMH W MNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHHUA B KU3Hb COLUYMA, MPOAOKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypCchl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUSI KOTOPBIX SBJIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyrBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XHUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuyeckas XUMHUs» cpopMupoBaHa B MporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BeriecTB. CBeeHus 00 N3ydyaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHUYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4yeckod XUMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pPEaKIIUH.

[lox HOBBIM yrjaoM 3peHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHSD)  OOYyYarolMMCsS TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHUECKUX MO3HIIHM,



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

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XUMHUYECKHUX PEAKIHIX, UX CYU[HOCTH U
3aKOHOMEPHOCTSIX MPOTEKAHUsI I0TNONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
COJIEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON Xapakrep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM eI TEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX Npo0JieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIMIO U IPUMEHSITH €€ AJIs TONOJTHEHUS 3HAHUH,
pelIeHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7a4. B
1EJIOM COJIep’)KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHuA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIHUHCTBO
HEOPTraHUYECKOT0 U OPraHUYECKOro MUpa, 0OyCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
U pEIICHUS TPOTUBOPEYMII MEXIy HOBBIMU (DaKTaMU U TEOPETUYECKUMU
MPEINOCHUIKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TakKe MpobieM cOepeKeHUsI IHEPTETUIECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOy4YaromMXcsi MPUHATHIE MPOrPaMMON IO XHUMHUU TMOJXOJbI K OIPEACICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX Y4eOHBIX ACHCTBHIA, UMEIONINX 0a30BOE 3HAYCHHE IS PA3TTMUHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TOWCKa, aHaimm3a W 00pabOTKU
uHopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYECKOW U
UCCJIEIOBATENLCKONW JIEATEIbHOCTH, 3aHMMAIOUIEH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mpakTtuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACICHUN
COJIEPKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKa M KaK OJHOrO M3 KOMIOHEHTOB MHPOBOU KyJbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3PECHUS TJIABHBIMH IIEJISAMH H3YyYCHHs TIPEeIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XHMUH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIIeHHIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH HX
Pa3BHUTHUA U CTAHOBJICHWS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHUECKUX PEaKITNil, HEOOXOIUMBIX JIJIsI MPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCS B MHUPE BEIHIECTB M XUMHUYECKUX SIBICHUN, UMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ aTum, conepxaTelibHasi XapaKTepUCTUKA IIeJIel U 3a/lay U3yYeHUs
IpeaMeTa B IporpaMMe 1o XUMUHU YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpeAHero olmiero oOpazoBanus. Ceromns B
MPETOAaBaHUH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE coJepkaHusi OOy4YeHHs, OpPHUEHTUPOBAHHOM HA MOJTOTOBKY
BBIITYCKHUKA O00I1e00pa3oBaTeIbHOM OpraHu3aIiy, BIIAJICIONIET0O HE HaOOpOM
3HaHWM, a (DYHKIIMOHAIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHHSIMHU
aKTUBHOTO TMOJYyYEHHUS 3HAHUH U IPUMEHEHUS UX B PCATBHON KU3HH JIJIST PEIICHUS
MPAKTHYECKHX 3ajad.

B cBs3u ¢ 3TUM TIpu U3y4ueHUU peIMeTa « XUMHUS JOMUHHUPYIOIEE 3HAUCHHUE
MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanraiusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYy4alONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCAIbHOE 3HAYCHWE Ui Pa3TUYHBIX BHUIOB
NeATEeILHOCTH: PEIICHHs MpoOJeM, MOMCcKa, aHamu3a U 00padoTKu MHQPOpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHUS ONbITA JEATEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B MO3HAHUU XUMHH, a TaKXe JUId OLEHKH C MO3UIUN SKOJIOTHYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUIECKHX MPOIIECCOB HA OPTraHU3M
4eJI0BeKa U MPUPOIHYIO CPEIY;



pa3BUTHE TO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y OOYUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS SHEPTETUIECKUX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obnacTu «EcrecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 yac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE 10JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(puKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaXHEHILINX NMPEACTaBUTENCH KIACCOB OPraHUYECKUX BEILLIECTB.

OKCNepUMEHTANIbHBIE METOABl H3Y4YEHMsI BEUIECTB M UX MpPEBpallleHU:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHUYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX OIBITOB MO MPEBPALICHUI0 OPraHUYECKUX BELIECTB IpHU
HarpeBaHuM (IUI1aBJieHUEe, OOYTIMBAHUE U TOPEHNE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHA pAA. MeraH W d3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IpUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOINUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME WU XUMHUYECKHUE CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllMU, OKHUCIECHUS U
MOJIUMEPU3AIIIH ), TOTYYEHUE U IPUMEHEHHUE.

Anxaguensl: OyramueH-1,3 u MmetwnOytagueH-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
TOpPEHMUSI), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUSI U HUTPOBAHUS), NIOJIYYEHUE U MPUMEHEHHE. Tomnyon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOTyueHue u npumenenue. TOKCUIHOCTb ApEHOB.



['eHeTnueckasl CBsSI3b MEXAY YIJIEBOAOPOAAMU, MPUHAJIEKAIIUMHA K Pa3JIHMYHBIM
KJIaccam.

[IpuponHble HMCTOYHHMKHU YIJIEBOAOPOAOB. IIpupomHslii ra3 W IONYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IIPOBEICHNE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUIIEHA U U3YYEHHUE €T0 CBOWCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opraHnyecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
¢uznyeckue M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
rajJloreHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHble CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATaHOJa HA OPTaHU3M YEIOBEKA.

MHoroatoMHble  COUPTBL. OJTWUIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHas peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OopraHusM 4enoBeka. [[pumenenue rauueprHa U 3THIICHIJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMM OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEaKIMH), TOJy4YEeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KaPOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHAs
KHUCIIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaium), norydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjiacCH(UKAIMS  yrieBOAOB  (MOHO-, JHU- U
nosiucaxapubl). ['Iioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3NUECKHE U XMMUYECKHUE CBOMCTBA (B3aMMOICHCTBUE C THAPOKCUIOM
menu(Il), okucnenne amMuadyHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIeHHE,
Opo’keHHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOTIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Henono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmania (THIpOJIu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KauE€CTBEHHBbIE PEaKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusioM Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmemu(ll), B3aumopeicTBHE Kpaxmalia € HOIOM),
IPOBEJCHHUE MMPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoaeprkaiue opraHu4eckue COeTMHEHHS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeaguHeHus. usnyeckue u
XUMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHYECKHE CBOWMCTBA OCIIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HaOJII0/ICHUE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OEJIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALIMS U TTOJTMKOHICHCAIIHS.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanys MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJb30BAaHWE KaK OOIIUX €CTECTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUMN, SBISIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiIaccH]UKalus, NepUOJUIHOCTb, HAOIIOIEHHE,
U3MEpEHHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
HSHEPreTUYECKU ypPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €IUHHUIIBI NX U3MEPEHUSL.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
(epMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIBI, TIOJE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: MNHILEBbIE MPOAYKThl, OCHOBBI PALMOHAIBHOTO IHUTAHUS,
MOIOIINE CPEJICTBA, IEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpernapaThl, MaTepruaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIUsI AaTOMOB.

ITepuonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepuoauyYecKoro 3akoHa W llepumoandeckoil cuctembl
xumudeckux snueMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYeHUE EPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs M TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bomopoanas cBsi3zb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa MOJEKYJIIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonatne o nucnepcHeIX cucremax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEIECTBa B pacTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHNN. Homenxkiatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccupukammss —XUMHYECKHMX — peakmuii B
HEOPraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKopocCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHHE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuyeckas auccounanus. CunbHbe U cialble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJasA, HEUTpabHas, IEJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMuueckux 3neMeHToB [l U.
MenzeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TOMOILbIO YHUBEPCAILHOT'O MHJIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBEECHUE
MpaKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmokenue HemetaiuioB B [lepuoamueckond  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duzryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucreMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAMIPSIKEHUI METaJUIOB.



XUMUYECKUE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.

OOmue cnocoObl momyueHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
M3yYEHHE KOJUIEKIMU «MeTamabl U CIUIaBbD», 0OpPa3lOB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTAJIBHBIX 3aJad, HAOJIOJEHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétpl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILLIECTB UMEECT NPUMECH.

XHUMUA U KU3Hb

Ponp xuMun B 00€CIEUEHUM KOJIOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJyYE€HUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuajbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIB30BAHUS TTPENapaToB OLITOBOM XUMHUH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HW3YyYEeHUH oOOmed
HEOpraHu4ecKor XumMuu B 11 Kiacce OCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3BMEPEHUE, SIBJICHUE.

@dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIVMYUHBI U €IUHUIIBI MX
U3MEPEHUS, CKOPOCTb.



buonorus: kneTka, opraHuW3M, J3KocHCTema, Owocdepa, Makpo- U
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIBI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoJOrHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTYPrHsl, MPOU3BOJCTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHCKOXO3IUCTBEHHOE IPOU3BOJICTBO, ITUIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOACTBO
KOCMETHYECKHX TIPErapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

O®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUSA
OOy4arolMMUCSl MPOTPaMM  CPEIHEro oOmero o0pa3oBaHus  (JUYHOCTHBIM,
METaNpeAMETHBIM U IIpeAMETHBIM). HayuHo-MeTonnueckoil o0CHOBOM /115 pa3paboTKu
IJIAaHUPYEMBIX PE3yJbTaTOB OCBOEHHUS IMPOTpaMM CpPEAHEro o0Iero oOpa3oBaHUA
ABJISIETCS] CUCTEMHO-IE€ATEIbHOCTHBIN MOAXO/.

B coOoTBETCTBMHM € CHCTEMHO-AEATENBHOCTHBIM IIOAXOJOM B CTPYKTYype
JMYHOCTHBIX PE3YJIbTATOB OCBOCHMSI IpeaMeTa « XUMHUSD) Ha YPOBHE CPEHETO OOIIETO
oOpa30BaHMsI BBIJEJICHBI CIEAYIOIINE COCTABIIAIOIINE:

OCO3HAaHHE OOYYAIOIMMUCA POCCUMCKON TpaXAaHCKOW HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOOTPEEIECHUIO;

HaJINYME MOTUBALUU K OOYUEHHUIO;

L[CJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBAaThCA B CBOEH
NESATENBbHOCTH I1I€EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPUCYLIMMHU II€JIOCTHOM
CUCTEME XMMHUECKOro 00pa3oBaHus;

HaJIMYUE IMPABOCO3HAHUS HKOJIOTUYECKOM KyJIbTYpbl M CIHOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMeTa «XUMHUS» JAOCTUTAIOTCS B
€IMHCTBE Y4Ye€OHOW W BOCHHUTATEIbHOW JIEATENIbHOCTH B COOTBETCTBHUHM C
I'YMaHHCTHYECKUMHU, COLMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH U
ujearaMu POCCUIICKOT0 rpaskJaHCKOTO OOIIEeCTBA, MPUHITHIMU B OOIIIECTBE HOPMAMHU
M TpaBWIaMU TOBEJCHMS, CHOCOOCTBYIOUIMMHU MpOLECcCaM  CaMOIIO3HAHMS,
CaMOpPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIIMXCA.

JIM4HOCTHBIE  PE3yJIbTaThl  OCBOEHUS MpeaMeTa «XUMUS»  OTPaXKaroT
c(OPMUPOBAHHOCTh OIBITA IMO3HABATEIbHOW U NPAKTHUUECKOH JAESTENbHOCTU
oOy4Jaronuxcsi Mo peajn3aluu NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaaaHCKOro BOCIIUTAHUSA:

OCO3HaHUsl OOYYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB M OOS3aHHOCTEM,
YBaXXEHUS K 3aKOHY M IIPABOINOPAJIKY;

IPEACTABICHUS O COLMAJIbHBIX HOpPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JEATEILHOCTH MPU CO3/IaHUM YIEOHBIX
MPOEKTOB, PEIICHUHN Y4YE€OHBIX U MO3HABATEJIbHBIX 3a/a4, BHIOJHECHUU XUMUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TMPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATU3E PA3IMYHbIX BUAOB YUEOHOU A TEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHHUS:

IIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HAacCJEAUIO
OTE€YECTBEHHOMN XUMUM;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJACTH TEOPUU U MPAKTUUYECKOTO
MIPUMEHEHUS XUMHH, OCO3HAHUS TOrO, YTO JOCTH)KEHUS HAYKH €CTh pe3yJbTar
JUIMTEIBHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MMOCTOSTHHOTO TPy/ia YYEHBIX U MPAKTUKOB;

MHTEpEca U MO3HABATENIbHBIX MOTUBOB B MOJIYYEHUU M MOCIEAYIOIIEM aHAJIU3e
uH(dOpMAaIUHU O MEPEAOBBIX JTOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO MTOBE/ICHHUS;

CIIOCOOHOCTH OLICHMBATH CUTYAIlMH, CBS3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE pEILICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILIEHUBAaTh CBOE MOBEJCHHE M MOCTYNKH CBOUX TOBAapHUILIEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TOCJIEACTBUM HTUX
MOCTYTIKOB;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbS:

MOHUMaHUSl IEHHOCTEH 370poBOTO MW  Oe3omacHoro oOpa3a  KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3WYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coONI0/IeHUs TpaBuil 0e30MacHOro OOpallleHusi C BELIeCTBaMH B  OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTU MPaBUJI HHIAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalLlUSX, YTPOKAIOIINUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMsI TIOCJICICTBUH W HENPUATHS BPEIHBIX NPUBBIUCK (YIOTpEOICHUs
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTHU B y4eOHO-HCCIIeI0BATENbCKON
NEeSATEIBbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSATEIbHOCTH;

YCTAHOBKM Ha aKTHMBHOE y4acTHUE B PELICHUU MPAKTHUUECKUX 3a]a4 COIUaTbHON
HaIpaBJICHHOCTH (B paMKaxX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCU Pa3IudHOro poja, B TOM
YKCJie Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUI M0 XUMUU;



YBaXXEHHUS K TPYAY, JIOJAM TPyAa U Pe3yibTaTaM TPYAOBOU NESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW  TPAaCKTOPUHU
oOpazoBanusi, Oyayieit mpodeccnn u peann3anui COOCTBEHHBIX )KM3HCHHBIX TIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB H
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU II€JIECO00pPAa3HOr0 OTHOUIEHUS K MPUPOJIE, KaK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIO0AJTBHOTO XapakTepa OJKOJOTUYECKUX MpoOsIeM, BIUSHUS
DKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOTHON U COLMAIIBHON CpeEbl;

OCO3HaHMSI HEOOXOAUMOCTH UCIOJIB30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOIIPOCOB PAllMOHAIBHOTO MIPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHUS NEUCTBUN, TPUHOCAIIMX BPEX OKPYKAIOIEH TPUPOTHON
cpelne, yMEHHUSI MPOTHO3UPOBATh HEOJATONPHUSATHBIE JKOJIOTMUECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAILATH UX;

HAJIMYMS PA3BUTOTO IKOJOTMYECKOTO MBIILUICHUS, 3KOJOTUYECKON KYJBTYPBI,
OTBITA JEATEIIBHOCTH SKOJIOTMYECKON HAIPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
MMU B TTIO3HABATEIIbHON, KOMMYHUKATUBHON U COLIMAIILHOM MPAKTUKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMO(hooHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMUPOBAHHOCTU  MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CTICIM(PUKA XUMHUH KaK HAyKH, OCO3HAHUS €€ poJii B JOPMUPOBAHUH
PAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO TMpEACTaBICHUS 00
OKPYXaIOIIEM MUPE KaK O €IUHCTBE MPUPOIBI U YEIIOBEKA, B IO3HAHUMU TPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuu Ipo0JIeM COXpAHEHUsI IPUPOITHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0CO00I 3HAUMMOCTH XMUMHH JIJIsl COBPEMEHHOMN LIMBUIIM3ALIUU:
B € TYMaHHUCTUYECKON HANpPABJICHHOCTH M BAXXHOW POJU B CO3JaHUHM HOBOM 0a3bl
MaTepUATbHOU KYJIbTYpbI, PEIICHUN TI00ATBHBIX MPOOIEM YCTOWYMBOTO PA3BUTHUS
YEJIOBEYECTBA — CBIPEBOM, DHEPIETUYECKOM, THIIEBOM M  DKOJOTHUYECKOH
0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00ECIIEYEHUN YCIOBUN YCIEIIHOTO TpyJa U
HKOJOTUYECKH KOM(POPTHOM KU3HH KAXKIOTO YiIeHa OOIIEeCTRa,;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: IIOHUMAHHUSI CYIIIHOCTH METOA0B MO3HAHUS,
HCIIOJB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCMOJb30BaTh MOJTy4aeMbIe
3HAHMS JIJ1s1 aHAIKM3a U OOBSICHEHUS SIBICHUI OKPYKAIOIIEr0 MUPa U MPOUCXOSIINX B
HEM U3MEHEHMM, yMEHUs JenaTh 0OOCHOBAHHBIE 3aKIIIOUEHMS] HA OCHOBE HAyUHbIX
(haKTOB M UMEIOIINXCS JTAHHBIX C IEJIBI0 MOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CAMOCTOSTENIHHO UCIOIB30BaTh XMMUYECKUE 3HAHUS JIJIs1 PEIICHUS
npo0JieM B peasibHbIX KU3HEHHBIX CUTYaIIUSIX;



MHTEpeCca K MO3HAHUIO U HCCIIEA0BATEIbCKON NI TEIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTH K  HEMpPEephIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHUIO0, K AaKTHBHOMY IMIOJIYYCHHIO HOBBIX 3HAHMM 1O XUMHU B
COOTBETCTBHUHM C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM Tpyla B pazNuyHbIX cdepax MpodecCHOoHAIbHON

NEATEIIBHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yJbTaThl OCBOCHUSA y4ueOHOTo mpeaMera «XUMHS» Ha
YPOBHE CpPEeAHET0 00IIero 00pa3oBaHusl BKIIOYAIOT:

3HAYUMBIC TUISt dbopmMupoBaHus MUPOBO33PEHUS 00yYaroIMXCs
MEXKIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC TOHATHS, OTPAXKAIOIIHUE
I[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U cHelUudUKYy METOJO0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, DHEPIHs, sIBJICHUE,
Mpoliecc, CUCTeMa, Hay4YHbIH (pakT, MPHUHIIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCleIOBaHNE, HAOMIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaAJIbHbIE YyueOHbIC NEUCTBUSA (MO3HABATEbHBIE, KOMMYHHUKATUBHBIC,
pEryJIsTUBHBIE), OOecneunBatoue GopMupoBanue GyHKIIUMOHATHHON IPAMOTHOCTH U
COIMAJIbHON KOMITETEHIINN 00yJaronuxcs;

CIIOCOOHOCTh O0YYAOIIUXCSl MCIOJIb30BaTh OCBOEHHBIE MEXKIUCIUILIMHAPHEIE,
MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCATbHBIC YUECOHBIC IEUCTBUS B TIO3HABATEILHON
Y COLIMATbHOM MPAKTHUKE.

MeranpenMeTHbIE  PE3YydbTaThl OTPa)XarT OBJAJACHUE YHHBEPCAJIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICUCTBUSIMHU.

OBJiaieHNe YHHBEPCATbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY J1€/iCTBUSIMU:

1) 6a3oBble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITENIEHO ()OPMYJTHPOBATh U aKTyaJIU3UPOBATH POOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpeNeNATh UEIU JEATEeIIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUU HUX
JTOCTUKEHHUS, COOTHOCUTh PE3YJIbTaThl ICATEILHOCTH C TOCTABJICHHBIMU 1IEJISIMU;

UCIIOJIb30BaTh IMPU OCBOCHUW 3HAHUM TPUEMBI JIOTMUYECKOTO MBIILUICHUS —
BBIJICTISAITh XApPAaKTEPHbIE MPU3HAKKA TMOHSITUHA M YCTAHABIMBATH WX B3aWMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIINE TMOHSTHUS IJII OOBSICHEHHS OTHCIBHBIX (PAKTOB H
SIBJICHUU

BBIOMPATh OCHOBAHUS U KPUTEPHUU ISl KJIacCU(UKAIIMU BEIIECTB U XUMUYECKUX
peakiuu;

YCTAHABJIMBATh  NPUYMHHO-CJIEACTBEHHbIE CBA3M  MEXKAY  HU3YyYaeMbIMU
SIBJICHUSIMU;



CTPOUTH JIOTHYECKHUE pacCykaAeHUs (MHIYKTUBHbBIC, JI€AYKTUBHbBIC, IO
aHaAJIOTHH), BBISIBJISATh 3aKOHOMEPHOCTM W TMPOTUBOPEUYUST B pPacCMaTpUBAEMbIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

OPUMEHATh B MPOIECCE MO3HAHUS, MCIOJIb3yEeMble B XMMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENHU, MPEOOPa30BBIBATh MOJICIbHBIC MPEACTABICHUS — XUMUYECKHMA
3HaK (CMMBOJI) 2JIEMEHTa, XUMUYEeCcKas popMyIia, ypaBHEHHE XUMUUYECKON peaKkuu —
MpU PEIICHUH YYEOHBIX ITO3HABATEIBHBIX M TMPAKTUYECKUX 3a/1ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC TPEJCTABICHUS JJISI BBISBICHUSI XAapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUN.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE JeiiCTBUA:

BJIaJICTh OCHOBAaMM METOJOB HAYYHOTO TMO3HAHUSI BEIIECTB U XHUMHUYECKHUX
PEaKLINiA;

dbopMyIUpOBATH LIETU U 33/1a4d UCCIIEA0BaHUs, UCIIOJIb30BATh MTOCTABICHHBIC U
CaMOCTOSATENbHO CPOPMYIMPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI JIJIsl POPMUPOBAHUS TUTIOTE3BI IO MTPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBbIX
CYKICHHU;

BJIQJIETh HABBIKAMM  CaMOCTOSITEJIbHOTO  TUIAHUPOBAHUS W NPOBEACHUS
VYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOMATh 33 XOJOM
MpoIliecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATH €ro  pe3yibTaT, (OpPMYIUPOBATH
000011IeHNsT U BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YyJIbTATOB MCCIIECIOBAHUS,
COCTaBJIATh OOOCHOBAHHBINM OTYET O MPOJEIaHHOM paboTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOM  HUCCIEeNOBATENbCKOW M MPOEKTHOU
NEeSTETbHOCTU, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY TTOMCKY
METOJIOB pELICHUS] NPAKTHUYECKUX 3aJad, NPUMEHEHUIO PAa3JIMYHbIX METOJO0B
MTO3HAHUSL.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATHCA B PA3IMYHBIX UICTOUHUKAX MH(GOpMAIIUU (HAyYHO-TIOMYJIsipHast
JTUTEpaTypa XUMHUECKOTO COJIEp>KaHUs, CIIPaBOYHbBIC TTOCOOUs, pecypchl HTepHeTa),
aHAIM3UPOBATh MH(OPMAITUIO PA3IMYHBIX BUIOB U ()OPM MPECTABICHUS, KPUTUUECKH
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyIUpOBaTh 3aMpPOChl U MPUMEHSTH PA3IMYHBIC METOJAbl MPU TIOMCKE U
orbope wuHpOpMAIMK, HEOOXOMUMOW JJIi  BBIMIOJIHEHHWS]  y4eOHBIX  3ajad
OIPEACIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HWCIOJB30BaHUS WH(DOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANBHYIO (OpMY Mpe/icTaBlIeHus HHPOpMaun
(cxeMbl, TpauKH, JUarpaMmbl, TaOJUIIbI, PUCYHKHU U IPYTHE);



UCIIOJIb30BaTh HAYUYHBIN SI3bIK B KQUECTBE CPEJICTBA MPU pabOTe ¢ XUMHYECKOU
nH(pOpMaIue: TPUMEHSITh MEXIPEeIMETHBIC ((PU3NIECKHE U MAaTEMaTHIECKUE) 3HAKH
¥ CUMBOJIBI, (hOpMyIIbI, a00pEeBUATYPHI, HOMEHKIIATYPY:;

UCIIOJIb30BaTh U IPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPEJICTBA
HaTJITHOCTH.

OBjaieHHue YHHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAeMOM TEMBbI B XOJC NHAJIOTa W/WIN
JMCKYCCHUH, BBICKA3bIBATh UJIEH, (POPMYIUPOBATH CBOU MPEIJI0KEHUS OTHOCUTEILHO
BBITIOJIHEHUS TIPEUIOKEHHON 3a/1a4u;

BBICTYNIaTh C TMIPE3CHTALUCH PE3YJbTATOB II03HABATEIBHOU JESTEIHHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBIMOJHEHUU
XUMUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pPadOThl MO HCCIEIOBAHUIO CBOMCTB
M3y4yaeMbIX BELIECTB, pealn3ali y4eOHOTrO MpoekTa U (POpMyIHMpPOBaTh BHIBOBI IO
pe3yibTaTaM MPOBEAEHHBIX HMCCIIECOBAHUN MYTEM COTJIACOBAaHUSA TMO3ULUNA B XOJE
00CYX/IeHHsI 1 OOMEHA MHEHUSIMHU.

OBJajieHHe YHHBEPCAJbLHBIMH PeryJIsiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBaTh W OCYILIECTBIISTH CBOK IMO3HABATEIHHYIO
NEeSTEIBHOCTh, ONpeaensas e€ Ienu | 3aJadd, KOHTPOJUPOBATh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeIaraéMblii  aJlfOPUTM  JCHCTBUU  TIpH
BBITIOJIHGHUHM YYEOHBIX M MCCJIENOBAaTEIbCKUX 3a/ay, BbIOMpaTh Hauboiee
3¢ PeKTUBHBIN CTOCOO UX PEIICHUS C YYETOM MOTYYEHHUSI HOBBIX 3HAHUH O BEIIECTBAX
1 XUMUYECKUX PEaKITUsIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JESATEIBHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOILIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIIACC

[IpenmMeTHble pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkasi XuMuUsh» OTpaXkaroT:

cOpPMHUPOBAHHOCTh  NPEACTABICHUM O  XUMHUYECKOM  COCTaBJISAIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIK XUMHUU B IO3HAHUU SIBJICHUN MIPUPOBI, B
(GOpPMHUPOBAHUM MBINIJICHUS ¥ KYJIbTYPHl JIMYHOCTH, €€ (PyHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOW JUIsl PEHICHUS MPAKTHYECKUX 3a1ad M DKOJOTUUECKH
00O0CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHON CPEIE;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHMH,  KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIAra0IIKe MOHATUS (XMMUYECKUHN 3JIEMEHT, aTOM, JIEKTPOHHAsi 000JI04YKa
aroMa, MOJIEKYJIa, BAJIEHTHOCTb, J3JIEKTPOOTPULATEIBHOCTb, XUMHUYECKas CBSA3b,
CcTpykTypHas ¢dopmyna (pa3BEpHyTas W COKpam€HHas), MOJIb, MOJISIpHAs Macca,



MOJIIpPHBIA  00BEM, YIJIEPOJHBIA CKEJeT, (PYHKIMOHANbHAS TpYyIIa, paauKa,
M30MEPHUSI, U30MEPBI, TOMOJIOTUHYECKHUIN Psifl, TOMOJIOTH, YIJIE€BOAOPObI, KUCIOPO U
a30TCOJICPXKAIIME  COCIMHEHUS, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCJIMHEHHUSA); TEOPUU U 3aKOHbI (TEOpUsl CTPOCHUs
opraHudeckux BemecTB A. M. BbyTiiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHMHUHU; MHPOBO33PEHUYECKUE 3HAHMS,
JIeXkKalMe B OCHOBE MMOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBJICHUMH,
(aKTOJOTUYECKUE CBEICHUS O CBOWMCTBAX, COCTAaBE, IMOJIYyYEeHWH M O€30MMacHOM
WCIIOJIb30BAaHUN BaXKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY M IMPAKTHYECKOM
NEATEIIbHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHUHN BBIABIATh XapaKTepHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIIME TMOHSTHUS TPHU
OTMCAHUU COCTaBa, CTPOCHUS U IPEBPAIIEHUN OPTAaHUYECKUX COCAUHEHU;

c(OPMHUPOBAHHOCTh YMEHHUN MCIOJb30BaTh XHMHUYECKYI0 CHUMBOJHKY JJIsi
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpal€HHon) Gpopmy
OpTraHUYECKUX BEIIECTB U YPABHEHUIN XUMUUYECKUX PEAKIU, U3rOTaBIMBATH MOJEIH
MOJIEKYJl OpPraHMYECKHUX BEIIECTB ISl WUIIOCTpPAllMd WX XUMHUYECKOro |
MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAJICKHOCTh HU3YYCHHBIX
OpraHUYECKHUX BEIIECTB M0 UX COCTABY M CTPOCHUIO K OMPECIEHHOMY KJIacCy/TPyIIIe
coeMHEHUN  (YTJIEBOJOPOMbI, KHUCIOPOJ U  a30TCOJAEpIKaIlUe COCTUHEHUS,
BBICOKOMOJICKYJIIPHBIE COEIUMHEHHUsI), JlaBaTh WM Ha3BaHHUS IO CHUCTEMaTHUYECKOM
nomenkiarype (IUPAC), a Ttakke nmpuBOIUTH TPUBUAIBHBIC HA3BaHUS OT/ACIBHBIX
OpraHUYECKUX BEIIECTB (ITHJICH, TPOIUJICH, alleTUJIEH, dTUJICHTIIUKOIb, TIHUICPUH,
dbenon, (GopManpaeru, aleTalbAeTUl, MypaBbUHAs KHUCJIOTA, YKCYCHasi KHCJIOTa,
OJICMHOBAsi KHUCJIOTa, CTEapUHOBAsT KHUCJIOTa, TJIIOKO3a, (pyKTo3a, Kpaxmal,
LEJUTI0JI03a, TJIUITUH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACNIATh BHJIBl XHMHYECKOW CBSI3U B
OpraHUYECKUX COCNUHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOPMHUPOBAHHOCTh YMEHUSI TMPUMEHSATH TIOJOKEHHUS TEOPUU CTPOCHUS
opraHuueckux BemecTB A. M. bytnepoBa st 00BsSICHEHHUS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTEPU30BaTh COCTAB, CTPOCHHUE, PU3NUECKHE U
XUMHUYECKUE CBOMCTBA  THUNHUYHBIX  MPEACTABUTENECH  pPa3IUYHBIX  KJIACCOB
OpraHUYeCKUX BeIIeCTB (METaH, 3TaH, STUJIEH, NMPONUJIEH, alleTWIeH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 6eH305, METaHOJ, dTaHOJ, ATUJICHIJIMKOIb, TJIMIEPUH, (EHOI,
aleTanb/IeTu]l, MypaBbUHAsI U YKCYCHAasl KHCJIOTHI, TJIIOKO3a, Kpaxmal, LeJUII0JI03a,
aMUHOYKCYCHAsl KHUCJIOTa), WUIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXIYy HUMHU



YPaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHYECKUX pEAKIU ¢ HCIOJIb30BaHUEM
CTPYKTYPHBIX (POPMYII;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEepPHU30BaThb HCTOYHHKHU YTIEBOJOPOTHOTO
CeIpbs (He(Th, IPUPOHBIN a3, YroJib), CIIOCOOBI UX MEPepabOTKU U MPAKTUUYECKOE
IpUMEHEHUE MPOAYKTOB IepepadboTKH;

c(OPMUPOBAHHOCTh YMEHHH TPOBOAUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUAM (Macchl, 00bEMA, KOJIMYECTBA MCXOJIHOTO BEIIECTBA MM MPOAYKTa
peaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIM TIPOAYKTOB PEAKIINHN );

c(OpPMUPOBAHHOCTh YMEHUN BJIAJIETh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOAAX
HAYYHOTO MO3HAHUs, UCTIOJIB3YEMBbIX B XUMUU TPU N3YYCHHUU BEUIECTB M XUMUIECKHIX
ABJICHUN (HaOJtO/IeHHEe, U3MEPEHUE, IKCIEPUMEHT, MOJIETUPOBAHKE), UCIOIb30BATh
CUCTEMHBIC XUMHUYCCKUE 3HAHWS JJIS TIPUHSATHS PEIICHUNA B KOHKPETHBIX KU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM,;

c(OpPMUPOBAHHOCTh YMEHHMI COOJIIO/IaTh MpaBUjia MOJb30BAHUS XUMUYECKOU
MOCYy/IOM U JTa0OpaTOpHBIM OOOPYJIOBAaHMEM, a TakKKe IpaBWiia OOpalleHUsl C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHMSIMH TO BBIMOJTHEHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATh XUMHUYECKUN
HKCIIEPUMEHT (TPEeBpallleHUs OPraHMYECKUX BEILEeCTB IpPU HAarpeBaHUU, MOJy4YEHHUE
ATHIIEHA U U3yYEHHE €r0 CBOWMCTB, KAUeCTBEHHBIC PEAKIIMU OPTAaHMUYECKUX BEIIECTB,
AeHatypanus OeTKOB MPH HArPEBAaHUU, I[BETHBIC PEAKIINU OEIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU 0€30MacHOCTH MPU OOPAIICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
00OpyIOBaHUEM, MPEACTABIATh PE3yJIbTaThl XMMHUECKOIO SKCIEpPUMEHTa B (opme
3alCH YPaBHEHHUI COOTBETCTBYIOIINX pEaKUid U POPMYTUPOBATEH BEIBOIBI HA OCHOBE
ATHX PE3yIbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIU3UPOBATh XUMHYECKYIO
uH(pOpMaLIMIO, TOMYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
uHdopmaruu, laTepHer u qpyrux);

c(hOpMHUPOBAHHOCTH YMEHUU co0Jro1aTh npaBuia JKOJIOTUYECKHU
1[eIeCO00Pa3HOTO MOBEACHUSI B OBITY M TPYJAOBOMU ACSITEILHOCTU B IENSIX COXPAHEHUS
CBOETO 3JIOPOBbS M OKpY)KAIOIIeW NPUPOJHOW CpeIpl, OCO3HABaTh OMACHOCTh
BO3JICHCTBHS Ha )KUBBIC OPTAaHU3MBI OMTPEICTIEHHBIX OPraHUYECKUX BEIECTB, TOHUMAsI
cmbicn mnokazatens [IJIK, moscHATh Ha mnpuMepax CHOCOObl yMEHbBIICHUS U
NpeIoTBPAIICHHS X BPEHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUisi OOy4YaroIIMXCSd C OrPaHUYEHHBIMA BO3MOXKHOCTSMU 370POBBS: YMEHHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAaX IO3HAHHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;



VIS CJIETIBIX U CJIA0OBUAAIIMX O0YyUaIOIIUXCs: YMEHUE UCII0Nb30BaTh Pelibe(hHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux Gopmyit.

11 KITACC

[IpenmeTHbIC pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeOpraHuyeckas XuMus»
OTPAXKAIOT:

C()OPMUPOBAHHOCTb  MPEACTABICHUH: O  XHMHUYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B ITIO3HAHUU SIBJICHUM PUPOBI, B
(GOpMHpPOBAHUM MBIIUJIEHUST M KYJbTYpPhl JIMYHOCTH, €€ (PYHKUMOHAIBHOU
I'PaMOTHOCTH, HEOOXOJUMOM AJisi pelIeHHs MPaKTUYECKUX 3a7ad M SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37J0POBBIO U PUPOIHOMN CPELIE;

BIIQJICHAE  CUCTEMOM  XMMHUYECKMX  3HAHMH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHA (XMMHUYECKHH D3JEMEHT, aroMm, wu3orom, s-, P-, d-
ANIEKTPOHHBIE OpOUTANIM AaTOMOB, HMOH, MOJEKYJIa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTh, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb OKHUCIECHMS, XUMHYECKas CBA3b
(xoBaJIeHTHAsi, MOHHAsA, METaJUIMYeCcKas, BOAOPOJHAs), KpUCTaNIMYeCcKasi peueTka,
TANBl  XAMUYECKUX  pEaKUUW, pacTBOp,  DJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
JJIEKTPOJIUTHYECKAsl  JAUCCOLMALMSA, OKHUCIMUTEINb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakli, XUMUYECKOE pPaBHOBECHE); TEOPHUM U 3aKOHBI (Teopus
AJICKTPOJIUTHYECKON AUCCOIMAIMU, Iepruoandeckuil 3akoH /. 1. MeHueneeBa, 3akoH
COXpaHEHMsI MAacChl BELIECTB, 3aKOH COXPAHCHUsS M IIPEBPAILLCHUS DHEPIUU IIpU
XUMUYECKUX  PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM  S3bIK  XHMHH,
MHMPOBO33PEHUYECKME 3HAHUA, JIeKallMe B OCHOBE IIOHUMAaHUSA NPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKHUX SIBICHUH, (PAKTOJOTUYECKHE CBEACHUS O CBOMCTBAX,
coCTaBe, IMOJIyYeHUU W 0€30MacHOM HCIOJIb30BAHMM Ba)KHEUIINX HEOPraHMYECKHX
BELIECTB B ObITY U MPAKTUYECKOM IEATEIHHOCTH YEI0BEKa,

c(OPMUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEpHbIE NPU3HAKH TOHATHMA,
YCTaHaBIUBAaTh MX B3aUMOCBS3b, HUCIIOJb30BATH COOTBETCTBYIOIIUE IOHATUSA IIPU
ONMCAaHUH HEOPraHWYECKUX BELIECTB U UX IIPEBPALLECHNN;

c(OPMUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMHUYECKYIO CHUMBOJIUKY MJIs
cocraBieHust  (GOpMyd  BEUIECTB U YpPaBHEHUW  XMMUYECKHX  PEaKIIHid,
cuctematuyeckyto HoMeHknarypy (IUPAC) u TpuBmasiibHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbIi ra3, yriIeKMCIblii a3, aMMHUak, raiéHas U3BecTb,
Heram€Hasi U3BeCTb, IUTHEBAS COAA, MUPUT U APYTHE);

c(OpPMUPOBAHHOCTh YMEHUN OMPEIENATh BaJCHTHOCTh U CTENEHb OKHUCIICHUS
XUMHYECKHUX DJIEMEHTOB B COEIMHEHUAX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOU CBS3U
(kOoBaJICHTHAsi, MOHHAs, METAJUIMYECcKas, BOAOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW pENIETKA KOHKPETHOIO BEIIecTBa (aTOMHas, MOJEKYJSIpHas,



MOHHAs, METa/NInYecKas), XapakTep Cpeibl B BOJAHBIX PAaCTBOpPaX HEOPraHHMYECKHX
COCIUHCHMI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIICKHOCTh HEOPTAHNIECKUX
BEIIECTB M0 MX COCTaBY K ONpPENENEHHOMY KJAacCy/TpyIIe CO€IWHEHUU (IIPOCThIe
BEIECTBA — METAJUIbl U HEMETAJLIbl, OKCHJbl, OCHOBAHUS, KUCIOTHI, aM(OTEpHbIC
TUAPOKCHUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHUHN PaCKpPBhIBATh CMBICH Mepuoandeckoro 3akona J[. 1.
MeHnneneeBa U JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBbHYIO M
MPOTHOCTHYECKYIO (PYHKITUU;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHAYECKUX dJeMeHTOB 1—4 mnepuonos Ileprogmyeckoil CHCTEMBI XHMHYECKHUX
anemeHnToB [I. M. MeHneneeBa, UCHONB3ysl TOHSTHS «S-, P-, O-3IEKTpOHHBIC
opOUTaNIN», «IHEPTETHUUECKUE YPOBHUY», OOBICHATh 3aKOHOMEPHOCTH HU3MEHEHUS
CBOWCTB XUMHYECKUX DJEMEHTOB M HMX COEAMHEHUW MO MEepuojaM U TpyIIaMm
ITeprnoanyeckoit cucrempl XuMUUeCKUX 31eMeHTOB [. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHU XapaKTepHU30BaTh (ONMUCHIBATH) OOIINE XUMUUECKUE
CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOJTBEPKIAThH
CYLIECTBOBAHUE T'E€HETUYECKOM CBSI3M MEXKJIY HEOPraHMYECKMMH BELIECTBAMU C
MMOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOPMHUPOBAHHOCTh YMEHHUS KJIAaCCU(PUIIMPOBATh XUMHUYECKHUE PEAKIUHU TI0
pa3IMUHBIM TpPU3HAKaM (YHUCIy U COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
addekTy peakuuu, U3MEHEHHIO CTENEHEW OKHUCICHUSI DJIEMEHTOB, OOpaTHUMOCTH
peaKuu, y4acTUIO KaTalanu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPABHEHUSI PEAKIIUIA PAa3IMYHBIX THIIOB,
MOJIHBIE U COKpaIIEHHbIE YPAaBHEHUS PEaKIMil HOHHOTO OOMEHA, yUUThIBasl YCIOBUS,
MIPU KOTOPBIX ATH PEAKIIMU UAYT JI0 KOHIIA;

chOpPMHUPOBAHHOCTh ~YMEHUW  MPOBOJIUTH  PEAKIUM, TOJITBEPKIAIOIIUE
KAQUeCTBEHHbI COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAaTh
OTBITHBIM IMYyTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
BEIIECTB;

chOpPMHUPOBAHHOCTh ~ YMEHHMH  pacKpbhIBaThb  CYIIHOCTh  OKHUCIIMTEJIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM TMOCPEICTBOM COCTABJICHHS JJICKTPOHHOTO OajiaHca
ATHUX PEaKIINM;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBACHSITH 3aBUCUMOCTH CKOPOCTH XWMHUUYECKOU
pPEaKIMK OT PA3TUUHBIX (AKTOPOB; XapaKTEP CMEIICHUSI XUMUYECKOIO PaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3naenctsus (npunuui Jle Hlatense);

c(OPMHUPOBAHHOCTh YMEHUW  XapaKTEPU30BaTh XUMUYECKHUE TMPOIECCHI,
JISXKAIIUE B OCHOBE NMPOMBILLICHHOTO MOJYYEHUS] CEPHOM KUCJIOThI, aMMHUAKA,  TAKXKE



cOPMUPOBAHHOCTh  NpEACTaBIeHU 00 OOMMUX HAYYHBIX NOPUHIMIAX U
AKOJOTUYECKUX MPOOJIEMAaX XUMUYECKOT0 IIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYHCICHUS C WCIOJIH30BAHUEM
MOHSTHUS «MacCOBast JI0JI BEIIECTBA B PaCTBOPE», 00bEMHBIX OTHOIICHUM Ta30B MpU
XUMUYECKUX PEaKlUsaX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 Y4YaCTBYIOIIMX B pPEaKIUU
BEIIECTB, TEIUIOBOTO 3((}eKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHs] MacCChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUM;

c(hOpPMHUPOBAHHOCTh YMEHHUH COOJIOJATh MpaBuia IMOJb30BAHUS XUMHUYECKON
MOCy/Io ¥ JabopaTOpHBIM O00OpYy/IOBaHHWEM, a TaKXe IMpaBuja OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSAMHU IO BBINOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh yYMEHUM TUJIAHUPOBATH M  BBINOJHATh XUMHUUYECKUU
AKCIIEPUMEHT (Pa3jioKEHHE MEPOKCHIa BOJAOPOJIa B MPUCYTCTBUU KaTalu3aTopa,
OIIPENEIIEHUE CPEbl PACTBOPOB BEILLECTB C IIOMOIIBIO YHUBEPCAIBHOIO UHIMKATOPA,
BIIMSIHUE PA3TMYHBIX ()AaKTOPOB HA CKOPOCTh XUMUYECKON pEaKINH, PEaKIMi HOHHOTO
oOMEHa, KaueCTBEHHbIE peaklMH Ha cyib(par-, KapOOHAT- U XJIOPUA-AHHOHBI, Ha
KaTUOH aMMOHUS, PEIICHUE SKCIEPUMEHTANbHBIX 3aJad Mo TemaM «MeTamib» U
«HemeTans») B COOTBETCTBHUH C MTPaBUIIAMU TEXHUKH O€30MaCHOCTHU MPHU 00paIlleHUN
C BeIlecTBaMH U JabOpaTOPHBIM O00OpY/IOBaHWEM, TMPEJACTABIATh PE3YIbTaThl
XUMHUYECKOT0 SKCIIEPUMEHTA B opMe 3aMiCcu ypaBHEHUI COOTBETCTBYIOIINX PEAKIIUI
1 (hOpMYIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh yYMEHUN KPUTHUYECKH aAHAJIU3UPOBATH XUMHYECKYIO
uHopMaIMio, TONy4aeMyK) U3 Pa3HbBIX HMCTOYHUKOB (CpPEACTBA MacCCOBOM
KOMMYHUKaIuu, THTepHeT U IpyTrux);

c(hOpMHUPOBAHHOCTH YMEHUU co0Jro1aTh npaBuia JKOJIOTUYECKHU
1[EJIECO00PA3HOT0 MOBEACHUS B OBITY U TPYJOBOM IESITEIILHOCTU B LEISAX COXPAHEHUS
CBOEr0 3J0pOBbs M OKPYXAIOIIEH NPUPOJHOM Cpenbl, OCO3HaBaThb OIIACHOCTH
BO3JCHUCTBUSI HAa JKUBBIC OPTraHU3MBbl ONPEACIEHHBIX BELIECTB, IMOHUMAs CMBICI
noka3zarens [IJIK, mosicHaTh Ha mpuMepax crocoObl YMEHBIIIEHUS ¥ TPEI0TBPAILICHUS
MX BPEIHOTO BO3JCHCTBHS HA OPraHNU3M YEJIOBEKA;

JUIsT OOyYaroIIMXCS C OTPAaHUYCHHBIMHA BO3MOMKHOCTSMU 370POBBS: YMEHHE
MPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAaX II03HAHWS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUTSI CIIETIBIX U CIA00BUIAIIMX 00YUAIOIIMXCS: YMEHUE UCTIOIB30BATh PelbeHO-
TOYEYHYIO cucTeMy 00o3HaueHuit JI. bpaiins nys 3anucu XuMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC

HaumenoBanue pa3aesioB u

KoaudecTBO 4acoB

DJleKTpoHHbIe (LM (poBbIE)

Ne i/l Konrpoubusie IIpakruyeckue
TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Pa3znen 1. TeopeTuyeckue OCHOBbI OPraHUYECKOH XMMUM
[Ipenmer opraHuYecKO XUMUU.
11 Teopust cTpoeHUst OPraHNYECKUX 3 0 0 https://lib.myschool.edu.ru/content/5445
coenunenunii A. M. byrieposa
Utoro no pazneny 3
Paznea 2. Yraesogopoasbl
IT — .
2.1 PECIILHME YTIEBOROPOART 2 0 0 https://lib.myschool.edu.ru/content/16047
AJIKaHbI
H : .
2.2 CHPCACIBIEE YITIERONIOPOIIKL 6 0 1 https://lib.myschool.edu.ru/content/4708
QJIKeHBI, aJIKaTUEHBI, ATKIHBI
2.3 Apomatrndeckue yriieBoI0pO Ikl 2 0 0 https://lib.myschool.edu.ru/content/14303
[IpupoaHbie HCTOYHUKHT
2.4 YII€BOJAOPOIOB U UX 3 1 0 https://lib.myschool.edu.ru/content/16072
nepepaboTka
Hroro no pa3zneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUust
3.1 Cnuptsl. ®enon 3 0 0 https://lib.myschool.edu.ru/content/14920
A .K .
3.2 Jeernjis. KapOorose 7 0 1 https://lib.myschool.edu.ru/content/14934
KUCIOTHI. CIIOXKHBIE 3PUPBI
3.3 VrneBoasl 3 1 0 https://lib.myschool.edu.ru/content/15572




Hroro no pazneny

13

Pa3nea 4. Aszorcoaepikamue opraHu4ecKue

COCIMHCHUHA

4.1 ' AmmHbi. AMHHOKHCTOTHL Berkn 3 https://lib.myschool.edu.ru/content/15494
Uroro mo pazneny 3
Paszneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 \ [Tnactmaccel. Kayuyku. Boigokna 2 \ https://lib.myschool.edu.ru/content/15479
Utoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHH
Ctpoenue atomoB. [leproanyueckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB /I. 1. Menaeneera
.M 0
1.2 Crpoettne petiectsa. Mioroobpasite 4 0 0 https://lesson.edu.ru/04/10
BEIICCTB
1.3 XUMHUYECKUE PEaKIIHH 6 1 1 https://lesson.edu.ru/04/10
Htoro no pazneny 13
Paznen 2. Heoprannueckas xummusi
2.1 Merannsl https://lesson.edu.ru/04/10
2.2 Hewmeranmns 1 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPAHHHCCKHX H OPraHHHeckiX 2 0 0 https://lesson.edu.ru/04/10
BEILECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHuS ¥ )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 2 3




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner

Y4aeOHoe 060pyaoBaHNEe: MyIbTUMEANIHBIN poekTop. OO0pyAOBaHUE AJIs
MPOBEJICHUS JTA0OPATOPHBIX, MPAKTUUECKUX padOT, AEMOHCTPAIIUU OIBITOB.
[Teproauyeckas cucreMa Xxumuaeckux snemeHToB /. Y. Menneneesa. Tabnuma
PacTBOPUMOCTH KHUCJIOT, COJIEM U OCHOBAHUM. Psii HaNpsiyKeHU METAJLIOB.

Kowmmiekt ACMOHCTPAIMOHHBIX y‘{e6HI>IX Ta6HI/II_I I10 XUMHHU.

METOANUYECKHNE MATEPHUAJIbI JIJIAA YYUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-himiya_type-

metodicheskoe-posobie/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://lesson.edu.ru/04/10
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