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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE MTPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0mieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIN
koHuenrtyanbHble nmonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM H3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeITHEero 00111ero 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMETa « X UMHUS,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IMPOTrpaMMe IO XHUMHH C
yaéToM crenuPuKd HayKu XUMHH, € 3HA4CHHS B TO3HAHWHM TMPUPOJIBI U B
MaTepUalbHOW KU3HU OOILECTBA, a TAKXKE C YUYETOM OOMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XuMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT 0coOyio pojb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO37laHME LIEIOCTHOrO MPEACTABICHUSI 00 OKPYXKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (popMHpyeTcs B XMMUU Ha OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJCICTBYSl C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMUS CTalla
HEOTHEMJIEMOMN YacThI0 MUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX 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
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOy4Jarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJIKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  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 CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MpPOTpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
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
coenquHeHUMM. B Kypce  OpraHMyeckOoM  XUMHUM  [IOJIy4arOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIHUH.

[Ton HOBBIM yriaoMm 3peHUss B mpeameTe «XuMmus» 0a30BOr0 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» 00yYaromMMCsS TPEAOCTaBISETCS 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 3HaHMM O BOXKHEWIIIUX 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
COJIEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT MOHMMAHHIO B3aMMOCBSI3M XHMHUU C JIPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUIM XUMUH, TOMOTAlOT 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 Y4eOHOro mpeaMera «XUMHsD JAHHOTO YPOBHS H3YyYEHUs
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPraHUYECKOTO U OPTaHMYECKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TIO3HABAEMOCTh IPUPOAHBIX SIBJICHUN yTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHM MEXKIy HOBBIMU (DaKTaMHd € TEOPETHUECKUMU
MPEINOCHUTKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TakKe MpodIeM cOepekeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3aHUS 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
YHHUBEPCATbHBIX YUeOHBIX ACHCTBHIA, UMEIONINX 0a30BOE 3HAUCHUE TS PA3INIHBIX
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 mnpakTtuke mpenomaBaHMs XMMHHA KaK Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKOM HayKH Kak 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUYECKON
JESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHO TOYKE 3pEHUsl IVIABHBIMM LEISIMU U3YYEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHWE CHUCTEMBl XUMHUYECKHX 3HAHUH KaK  BaKHEHIICH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXaT KIIOYEBbIe MOHATHS, (PyH/IaMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHE U pa3BUTHUE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIHNI, HEOOXOIUMBIX JUIs IPUOOPETEHUSI YMEHU I
OpUEHTHUPOBATLCS B MHUPE BEHIECTB M XUMUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B IPUPOJIE, B IPAKTUUECKOW U TOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUU U CIOCOOOB ACATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHYECKOTO HJKCIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUsI
IIPEAIMETA B IPOrpaMMe N0 XMMUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMM NPUOPUTETAMU B CUCTEME cpefHero obmiero odpazoBaHus. CeroaHs B
MPEenoJaBaHUK XUMUU B OOJIBIIEH CTENEHH OTAAETCS MPEANOUYTEHUE TPAKTUYECKON
KOMIIOHEHTE COJepKaHusl OOy4yeHus, OPHEHTHPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa3oBaTeIbHOM OpraHu3aliy, BIIAJCIONIET0 HE HaOOpOM
3HaHUU, a (PYHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMHM W YMEHHUSMHU
aKTUBHOTO MOJYYEHHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHON MKU3HU JIJISl PEILICHHUS
MPaKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM IIpH M3ydE€HUHU NpeaMeTa « XUMUSD) TOMUHHUPYIOIIEe 3HaUCHHE
npUOOPETAIOT TaKue 1eJU U 331a4H, KakK:

ajanTamys 00y4aroluXxcsl K YCIOBHSIM JMHAMUYHO Pa3BUBAIOILIETOCS MHUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHHUEM;

dbopMHpoBaHHe y OOYyYaroOlMXCS  KJIIOYEBBIX HABBIKOB  (KJIIOUYEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUOB
NeATEeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BAXKHOE
MECTO B INO3HAHWUW XHMHH, a TaKXe JUIsl OLEHKH C IMO3HMIHMA 3KOJOTUYECKON
0e30MacHOCTH XapakTepa BIUSHUS BEUIECTB U XUMUUYECKHX MPOIIECCOB HA OPTraHU3M
4yeJioBeKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEILHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSTENIbHO IPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

¢dbopMupOBaHUE U pa3BUTHE Y 0O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHHs 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 MpeaMeTHOUN obnacTu «EcrecTBeHHO-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).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKON XUMUH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpUsl CTPOEHUS OPraHUYECKHX
coenunenuii A. M. bytiepoBa, e€ ocHOBHbIE 1010XKeHUsA. CTpyKTypHbIE (DOPMYIIbI
OpPraHMYEeCKUX BemlecTB. [ omosorusi, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o kinaccupukauu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEUIINX MPEJACTABUTENIEH KIACCOB OPraHUYECKUX BEIIECTB.

ODKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
O3HAaKOMJICHHUE C 00pa3laMHi OPraHMYECKUX BEIIECTB U MaTepuaiaMy Ha KX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OPTraHWYECKUX BEIIECTB, HAOIOJEHHUE K OIUCAHUE
JEMOHCTPALMOHHBIX OIBITOB II0 MPEBPALICHUID OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuM (IJiaBjieHue, OOyIrJIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psAa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAaHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOPEHUs), HAXOXJIEHHWE B TMPHUPOJE, TMOJIyYeHUEe W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUM PALl. DTWIEH U MPONUIICH —
MPOCTEUINTNE TIPEICTABUTEIN QJIKEHOB: (U3MUECKHE U XUMHYECKHE CBOMCTBA
(peakuun TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpATaAlUM, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

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

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUMA PAJl. ALIETUIICH
— TPOCTEUIIMIN MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUYECKHE CBOMCTBA (peakuuud THIPUPOBAHMS, TAIIOT€HUPOBAHMS, THAPATAIUH,
TOPEHMUS ), MOJyYCHUE U IPUMEHEHHUE.

Apensl. ber3on: coctaB, cTpoeHue, QU3NUECKHE U XUMHUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHUe. Tomnyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu



2a102eHUPOBANUS U HUMPOBAHUS), noyyeHue u npumenenue. TOKCUYHOCTb apEHOB.
['eHeTnyeckas CBS3b MEXKIY YIJIEBOJOPOAAMH, MPHUHAJICKAIIUMH K Pa3InYHBIM
KJIACCaM.

[IpupoaHbie HCTOYHUKHU YIJIEBOJIOPOAOB. I[lpupoaHblii ra3 W TMOIMyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATAIUTUYECKH), muposn3. IIpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yToJb U MPOAYKTHI €r0 MepepadoTKU.

DKCIEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHHUE C 00pa3aMu IIacTMacc, KayuyyKoB U pe3uHbI, KOJUIeKIuu «Hed Ty
U «YTOIb», MOACIMPOBAHNE MOJEKYI YIJIEBOJAOPOIOB U TaJOT€HONPOU3BOIHBIX,
MPOBEJCHUE MPAKTUIECKOM PabOThI: OTyUYeHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnbie 3aauu.

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

Kucsiopoacoaep:xaiye oprannyeckue coe{nHeHus

[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeETaHOA M 3TAHON: CTPOCHHE,
buznueckue M XUMHYECKHE CBOWCTBA (pPEaklMd C aKTUBHBIMU METaJIaMH,
raJloTeHOBOJIOPO/IaMH, TOPEHHE), MpHUMEHEeHHe. BomopomaHbie CBsSI3W MEXIy
MOJIEKyJIaMH CIIUPTOB. JlelicTBre MeTaHOa U dTaHOJIa Ha OpraHU3M YeJIOBEeKa.

MHoroaromMHble  CIUPTBHL.  DTUJIEHIJUKONb M  TJIMLUEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMH, KadyeCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
Opranu3Mm uenoBeka. [[puMeHenne rimiepraa u dTUICHTITUKOIIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KaPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTpOEHUE, (pu3nueckre 1 XMMUYECKUE CBOMCTBA (CBOWCTBA, O0IIME AJIs
KJ1acca KHCIIOT, peaklust dTepuduKaium), norydeHue u npumeHenue. CteapuHoBas
U OJIEMHOBAsi KUCJIOTHI KAaK MPEACTaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBUE.

Crnoxuple 3(QUpPbl KaKk MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [maponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb JKUPOB.



VYrneBonmpl:  cocTtaB, KiacCU(UKAIUS  yIIEeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (PU3HUECKUe U XUMUUECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
menu(ll), okucienne aMMuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIICHHE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MPUMEHEHHE, OMOIOTHYecKast poJib.
®dotocunre3. PpyKTo3a KaK U30MEP IIIOKO3bI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
IpoBeJcHNE, HAOMIOJEHNEe W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJIOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe Oprannyeckue coequHeHusi. dusnyeckue u
XUMUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DKCHepUMEHTAIbHBIE METOJbl HM3YYCHHs] BEIIECTB W WX MPEBPAIICHUI:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peannsanust MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHNH OPTaHUYECKOM XUMHHU B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBA (OE€NKH, YIJIEBOIBI, KUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHusl 3JIEKTPOHOB MO0 OpOUTaIIM B aTomax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

ITepuonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOANYECKOrO 3akoHa M llepmomndeckoil cucTteMbl
xumudeckux aneMeHToB Jl. M. MeHneneeBa ¢ COBpEMEHHOU TEOpUEU CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenne BemecTBa. XUMHUYECKas CBA3b. BuUABI XMMHUYECKOH CBA3M
(koBaJIeHTHasi HEMOJSIpHAas W IOJSpHAsl, WOHHAs, MeTajuimyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHONW XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. FIOHbI: KAaTUOHBI U AHUOHBI.



BemectBa  MOJIEKYJSPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAaHEHUs MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3AaTOPA, ONPEACICHUE CPEIbl pAaCTBOPOB BEIIECTB
C IOMOIIBIO YHUBEPCATTLHOTO UHINKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBE/ICHHE
MpaKTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
pEaAKLIUMN.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEakiuid, B TOM YHCIE
TEPMOXHUMUYECKHE PACUETHI, PACYETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBAs JOJIS
BEILIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. [lonoxenne meramnoB B [lepuonnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJNIOJIEHWEe M OIMCAaHHE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa WM 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET MIPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OecrieyeHUH SKOJIOTUYECKOU, SHEPreTUYECKON W MUILECBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XuMus W 3J0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 0€30MacHOr0 UCIIOIB30BAHUS MIPENapaToB OLITOBON XUMHUU B
MOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOlIMX ECTECTBEHHO-HAYYHBIX TOHSATHH, TaKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: MaTepusi, FHEPTUs, Macca, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUNU HA BA30OBOM YPOBHE CPEJAHEI'O OBLIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOy4YalONIMMHUCSL TPOTPAaMM CpPEIHEro OOlEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-AESATEIBHOCTHBIM IIOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS NpeaMeTra «XHUMHUsD» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISAIONIUE:

OCO3HAHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTA HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CHOCOOHOCTh OOyYaroUIMXcsi PYKOBOJCTBOBATHCS B CBOEM
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIMYKUE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CLIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS IpeaMeTa «XHUMHS» JOCTUTAOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITENBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaJaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHSTHIMUA B OOIIECTBE
HOpMAMM U TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
o0y4Jarommxcs.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUSI NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEIHLHOCTH
oOy4JaronmMxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00sI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;



MPEJCTABICHUSI O COLUMAIBHBIX HOpPMax W MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHPHOCTHU MPU CO3TAHUH YUSOHBIX
MIPOCKTOB, PEIICHUHU YICOHBIX U MTO3HABATEIBHBIX 33/1a4, BIOJHEHUHU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YI€OHON ACSITEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

IICHHOCTHOTO OTHOIICHUSI K HMCTOPUYECKOMY M HAyYHOMY HACJICAUIO
OTECUYCCTBECHHOMN XUMUM;

YBKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHUS HAyKU €CTh PE3yiabTaT
JUTUTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

WHTEpeca U M03HaBaTeIbHBIX MOTUBOB B MTOJIYYEHHUH U MOCIIETYIONIEM aHATTU3e
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIUH, CBA3aHHBIC C XUMHYECCKUMH SBICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

FOTOBHOCTH OIIEHMBAaTh CBOE IOBEJACHUE W TOCTYIKH CBOMX TOBApHUILEH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE TMOCJIEACTBUN OSTHUX
MOCTYIIKOB;

4) popMupoBaHus KyJAbTYPbI 310POBbS:

MOHMMAHMUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJroicHUsT TIpaBWJI 0e30macHOro oOpalleHus C BEUIeCTBAaMU B OBITY,
TOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH,

MOHMMAHUSl [EHHOCTH TIPaBUJl HHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
JIeSITEIbHOCTH;



YCTAaHOBKM Ha aKTUBHOE Yy4YyacTHE B PEUICHUM NPAKTHYECKUX 3ajad
COI[MAILHOM HAMPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGECCHuil pa3IudaHOrO Pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHHU;

YBaXEHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU ESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiedi mpodeccun M peasm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUH, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTMYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOJTHON U COLUAIIBHON CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHXKCHHM XUMHUHU IS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO IMPHUPOIONIOIB30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKAKOIIEH
MPUPOTHON Ccpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONMPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYUsl PaA3BUTOTO 3KOJOTUYECKOTO MBIIIICHHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa JESATETbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMHU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIbHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CIeNU(PUKA XWMHUM KaK HayKH, OCO3HaHUsS €€ poiau B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0CO0OW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOU
[UBWJIM3ALMH: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaYKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELIEHUU TJIOOANBHBIX MPOOJIEM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOCCTICUCHHH YCIOBUI
YCTENIHOTO TPY/a ¥ SKOJOTUYECKHA KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIECTRA;



€CTECTBEHHO-HAyYHONH TI'PAaMOTHOCTH: IIOHMMAaHHs CYIIHOCTH METOOB
MO3HAHMS, WUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCMOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KaOILEro MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IIEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJNb30BaTh XWMHUYECKHE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEphIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHHU C )KU3HEHHBIMH IMOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCuOoHaIbHON

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI y4eOHOro IMpenMera «XuMus» Ha
YPOBHE CpeJHero oo1iero o0pa3oBaHus BKIOYAIOT!

3HauUMMble A9 (QOPMHUPOBAHUS ~ MHUPOBO33PEHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpa)Karouue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMA, HayYHbI (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHble Y4eOHble NEWCTBHS (TO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHOMN
TPaMOTHOCTH M COITMATTLHOM KOMIETSHITMHN 00y4YarOInXCs;
CIIOCOOHOCTH 00yJarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH ¥  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABATEJIbHBIMH
AEHUCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;



ONpeNeNsITh LeNu AESTEIbHOCTH, 3aJaBas MapaMmMeTpbl M KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C TOCTABICHHBIMU IEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEpHbIE MPU3HAKUA TOHSITHH U yCTaHABIMBATh UX B3aUMOCBS3b,
HCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIBHBIX (PAKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUSA H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIi;

yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HaKOBBIE) MOJICNIN, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU PEUICHUHM YYEOHBIX MO3HABATEIBHBIX M MPAKTUUYECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHbIC MOJIECTIbHBIE MPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX ITPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4HOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKIuu;

dbopMyIMpOBAThH MENU U 3a/1a4U UCCIICIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIHpPOBAaHHBIE BOIMPOCHl B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJICTh HABBIKAMH CaMOCTOSTEJIIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YYEHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMs HAOIIOIATh 3a XOIOM
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIbCKOM ©  MPOEKTHOMN
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ ungopmanueii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHUKAX WHPoOpManuu (HAy4HO-
MOMyJIsipHAsT JIUTEpaTypa XUMHUYECKOTO COJACP)KAHUSA, CIPABOYHBIE TIOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMAIIMIO PA3IUYHBIX BUAOB U (PopM



MIPEICTABICHMUS, KPUTHYECKH OIICHUBATH e JIOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCT;

bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIE METOJIBI MIPU TOWCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpeENEHHOTO THUIIA;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
uHpopMmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BATh HAYYHBIH S3BIK B KAUECTBE CPEACTBA MPU PAOOTE C XUMUYECKOM
uH(popManuen: MPUMEHATh MEXIpeIMETHbIE ((DU3UYECKHEe U MaTEMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCHUHW,  BBICKA3bIBaThb  HACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJTHEHHS MPE/IOKEHHOM 3a1a4H;

BBICTYNIAaTh C MpPE3CHTAIMEH pe3ybTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEIILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMTOJTHEHUT
XUMHYECKOTO IKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro npoekta u (hopmMyaupoBaTh BBIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1e 00CYKIeHUSI 1 0OMEHa MHCHUSIMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSITENIHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
NeSATEeTbHOCTh, Ompenesisis €€ Ienu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJITOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BBIOMpaTh Haubosee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUN O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HA OCHOBE CaMOaHaIH3a U
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuUMUSD»
OTpaXkaror:



cOPMUPOBAHHOCTh  TMPEACTABICHUNH O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM TPUPO/IBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOUMOM /I pelIeHUs] MPAKTUYECKHUX 3a/1ad U IKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOHOM cpeie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKast
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpalléHHAs), MOJb, MOJISIpHAsS
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, pauKall,
MU30MEPUSl, U30MEPhI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO U
a30TCoJIepKalllMe€ COEIUHEHHUS, MOHOMEpP, TIOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHMSI); TEOPUU M 3aKOHBI (TEOpHUs CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacCChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUHN S3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHWII,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKON JEATEIbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATh XapaKTEPHbIC MPU3HAKU TTOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIICHUN OPraHMYE€CKUX COCTMHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBaTh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WLUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh H3yUEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBy W CTPOCHUIO K OINpeIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCIMHEHHS, BBICOKOMOJICKYJIIPHbIC COEJWHEHMs), JlaBaTh WM Ha3BaHUS IIO
cucrematrueckoir Homenkiaatype (IUPAC), a taxke NpUBOANTH TPUBUAIBHBIC
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, (hopManbaeru, areTaibIAerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJI0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, II0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHUABl XUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



cOPMUPOBAHHOCTh yMEHHUS TPUMEHSTH TOJOXKECHHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. BytiiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHYECKHME CBOWMCTBA THUIWYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, dTHIICH, TIPOIUJICH, alleTUiIeH, OyTanuen-1,3,
MeTmiI0yTaaueH-1,3, 6eH3051, METaHOJI, 3TAHOJ, STHJICHTJIUKOIIb, TIIMIEPHH, (HEHOI,
aneTaabJerul, MypaBblHasl U YKCYCHasi KMCJIOTHI, TIIKOK03a, KpaxmaJl, [EJUII0I03a,
AMUHOYKCYCHAsl KHCIIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMU
YPaBHEHUSIMA COOTBETCTBYIOIIMX XWUMHUYECKUX PEAKUUA C UCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMYJI;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbs (He(Th, MPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
IpUMEHEHHUE TPOYKTOB MEpepadOTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
pEeaKIuu MO U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIJAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJICHA U U3YYCHUE €TI0 CBOMCTB, KAYECTBEHHBIC PEAKITUN OPTaHUUECKUX BEIIECTB,
JeHaTypanus OeJTKOB MPU HATPEBaHUH, [IBETHBIC PEAKINHN OCIIKOB) B COOTBETCTBUU
C TMpaBUJIaMd TEXHUKU OE30MACHOCTH TMpU OOpalleHHWH C BEIIECTBAMU W
Ja00paTOpHBIM  000pyIOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alKuCH ypPaBHEHUN COOTBETCTBYIOLIUX pEAKIHMA U
(GhopMyIMPOBATH BBIBOJIBI HA OCHOBE ATHX PE3Y/IhTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHUPOBAHHOCTh ~ YMEHHA  COOJIIOMATh  TpaBUjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, OHUMasi cMbIca mokazarens [1JIK, moscHATh Ha MpUMepax CIIOCOOBI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

JUIS CIICTIBIX W CA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHSI Kypca «OOIas U HeopraHudecKas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHHH: O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUN IPUPOJIBI,
B (GOPMUPOBAHUMU MBIIUICHUS U KYJIBTYpbl JIUYHOCTH, €€ (YHKIMOHATHLHOU
I'PAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYCCKUX 3a7a4 M AKOJOTHUCCKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM CpeIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEINEHb OKUCJICHUS, XUMUYECKAsI CBS3b
(KoBasjIeHTHas, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl ~ XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN S3BIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJY4YeHUN U 0€30MaCHOM HCTOJIb30BAHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEIIOBEKA,;



c(hOPMUPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHBIC MPU3HAKH TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HeTallEéHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIpYyTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BHUJ XUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THII
KPUCTAUTMYECKON PEeIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJspHas,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpPEACIEHHOMY KiaccCy/TpyIre
COCIMHEHUM (MPOCThIE BEIIECTBA — META/UIbl M1 HEMETaJIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBaTh CMBICI MEepUoanYecKoro 3akoHa [l.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

cOpPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh dSJIECKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHToB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TMepuoiaM u
rpynnaMm [lepuognueckon cucreMsl xumudeckux 3iemeHToB . 1. Menneneesa;

cOPMHPOBAHHOCT, YMEHUW  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBAa HEOPraHUYECKUX  BEIIECTB  PaA3JIMUHBIX  KJIACCOB,
MOATBEPkKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIONTUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKiMM, YYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUI COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMIHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS peaKlid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIIMU UAYT O KOHIIA;



C(OPMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIMH, MOATBEPKAAIOIIUE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTEp CMEIIEHUSI XUMUYECKOT'0 PABHOBECHSI
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh MNPEACTABICHUH 00 OOLIMX HAay4HbIX MNPUHLUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHH Ia30B MPU
XUMHUYECKUX PEAKIHUAX, MACChl BEUIECTBA WJIM 00bEMa ra3oB IO HM3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3joKEeHUEe MEePOKCUIa BOAOPOJAa B MPHUCYTCTBUM KaTalu3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJa4 10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEeAKIUI U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3ybTaTOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHXx);



chOPMHUPOBAHHOCTh ~ YMEHHMA  COOJNIOMATh  TMpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, Ha mpuMepax CHOCOObI YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBHIAAIIUX OOYYaIONIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.
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OCHOBHBIE TI0JIOKEHUS

[IpencraBienue o
KJIaCCU(UKAIIUH
OpTraHUYECKUX BEIIECTB.
Howmenknarypa
(cucremaTuueckas) u
TpUBHAJIbHBIC HA3BAHUS
OpTraHUYECKUX BEIIECTB

AnKaHBI: COCTaB U
CTPOCHUE, TOMOJIOTUYECKUI

psn




MeraH u 3TaH —
IIPOCTENIINE NTPEACTABUTEIIN
AJIKaHOB

AJKEHBI: COCTaB U
CTPOCHHC, CBOMCTBA

10

11

OTuUIEH U NpONUJIeH —
IpoCTeHIne IpeaCTaBUTENN
AJIKEHOB

[Tpaktnueckast pabora Ne 1.
«ITomydyenue sTuneHa n
U3YYEHHUE €T0 CBOMCTBY

Ankanuensl. byraguen-1,3 u
MeTuinoyTaaueH-1,3.
[lony4yeHne CUHTETUYECKOTO
Kay4dyKa U pe3uHbI

AJIKVHBI: COCTaB U
O0COOEHHOCTH CTPOEHHMUS,
TOMOJIOTUYECKUH PS/I.
AlleTHIIEH — MpOCTENIINI
MPEACTABUTENb AIIKUHOB

Brruuciienus o ypaBHEHUIO
XAMHUYECKON PEAKLINU

12

Apenbl: 0€H30J1 U TOTYO.
TOKCUYHOCTH apEHOB




13

I'eneTnyeckas CBA3b
YIJIEBOJAOPOJIOB,
MPUHAICKAIIUX K
Pa3IMYHBIM KJIacCaM

14

15

16

[IpupoaHbIE HCTOYHUKHU
YIJIEBOAOPOIOB: MTPUPOIHBIN
ra3 ¥ MOMyTHbIE HE(TSIHbBIE
rasbl, HeTh U IPOJTYKTHI €€
nepepadboTKu

[IpuponHbIE NCTOYHUKHU
YTJIEBOJIOPOIOB: IPUPOIHBIN
ra3 v NomnyTHbIE HE(TAHbIE
ra3bl, He)Th U IPOAYKTHI €€
nepepadoTKu

KoHnTtposnbsHas padora 1o
pazneny «YTIeBOAOPOIbI»

17

[IpenenbHbIE OTHOATOMHBIC
CIIUPTHI: METAHOJ U 3TAHOJL.
Bonoponnast cBs3b

18

19

MHOroaromMHsbI€ CIIUPTHI:
STUJICHTJIUKOJb U TITULEPUH
DeHoJI: CTpOCHUE
MOJIEKYJIbI, PU3NYECKUe U
XMMHUYECKHUE CBOMCTBA,
IIPUMEHECHUE




20

Anpnerunnl: hopMaabIeTuI
U alleTalbaerua. AIIETOH

21

OAHOOCHOBHBIE MPEEIbHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAsl U YKCyCHast

22

23

24

25

26

[TpakTrueckas padorta No 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KUCJIOTBD)

CreapuHOBas U OJICMHOBAA
KHUCJIOTHI, KaK
MPEACTABUTEIIN BBICIIUX
KapOOHOBBIX KUCJIOT

MpbLTa KaK COJIA BBICIITHX
KapOOHOBBIX KHUCIIOT, UX
MOIOLIEE JEUCTBUE

CrnosxHble 3pUpbI KaK
IIPOU3BOIHBIE KAPOOHOBBIX
KUCJIOT. [ MAPOIN3 CIOKHBIX
a¢upoB

Kupsl: runposnus,
IPUMEHEHHE,
OHOJIOTUYECKast POJIb KUPOB

27

YraeBoasl: COCTaB,
KJ1accuUKaIusl.




Baxwueiimue
NPEICTABUTENHN: TIIHOKO3a,
bpykTo3a, caxaposa

28

KanMaJ'I " OCJUII0JI03a KaK
IIPUPOAHBIC ITOJIMMCPBI

29

KoHTponbsHas padoTta 1o
pazneny
«Kucnoponconepxaiiue
OpraHU4YeCKUE COCTUHEHUS

30

31

32

33

AMUHBI: METHUJIAMUH U
AHUJINH

AMHUHOKHUCIIOTHI KaK
am(poTepHbIE OpraHUYECKUE
COCIUHEHMS, UX
OMOJIOrNYecKOe 3HaUCHHE.
Ilenntuael

benku kak nmpupoaHbIe
BBICOKOMOJICKYJISIPHBIC
COCTUHCHHUS

OCHOBHBIC TTOHATUS XUMUH
BBICOKOMOJIEKYJISIPHBIX
COeIMHEHUN

34

OCHOBHBIE METO/IBI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX




coequHeHu. I1nacTmacchl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO HACOB
I10 ITIPOI'PAMME

34




11 KITACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

KonTpoJsbHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

JJIeKTPOHHBIE
uugposbie
oOpa3oBaresibHbIE

pecypchl

XUMHAYECKUH DJIEMEHT. ATOM.
DJeKTpOoHHas KOH(PUTypalys aToMOB

[Teprnoanyeckuii 3aKOH U
[Tepuoauyeckas cucreMa XUMHUYECKUX
anemeHToB [l. 1. MeHpaeneeBa, ux CBs3b
C COBPEMEHHOM TeOpHUel CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XHMHYECKUX DJIEMEHTOB U UX
COCIMHECHUH T10 TPYIIIaM U IIEPUOTAM.
3HaueHHE NEPUOUUECKOT0 3aKOHA U
CUCTEMBI XMMHYECKUX dJIeMEeHTOB J[.1.
MenpeneeBa B pa3BUTUN HAYKH

CtpoeHue BenecTBa. XuMUUIeCKast
CBSI3b, €€ BUbI; MEXaHU3MBI
00pa3oBaHUsI KOBAJICHTHOW CBS3H.
BopoponHast cBs3b

BaneHTHOCTB.
DIJIEKTPOOTPHUIIATEILHOCTh. CTENEeHb




oKucJeHus. BelecTBa MOJIEKYJISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

[lonsiTue o AUCIICPCHBIX CUCTCMAX.
HctunHbIC N KOJINIOUIHBIC PACTBOPHI.
Maccosas H0JIi1 BCIICCTBA B paCTBOPC

Knaccudukanus u HomMmeHKIaTypa
HEOPraHUYECKUX COCIUHEHUM.
I'eneTnyeckas CBsI3b HEOPraHUUECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukanys XuMUYeCKUX peakuun
B HEOPIaHUYECKOU U OPTaHUYECKOU
XUMUU. 3aKOH COXPaHEHHUs MACChI
BEILIECTB; 3AKOH COXPAaHECHUS U
IIPEBPAILECHUs] SJHEPTUHU TIPU
XUMHAYECKUX PEAKIUAX

10

11

Cxkopoctb peakiun. OOpaTumbie
peakiuyu. XUMHUYECKOe PaBHOBECHE

[Ipaktuueckas padora Ne 1. «BnusiHue
pa3anyYHbIX (PaKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKIINN»

DJICKTPOIUTHYCCKAS UCCOIHALIHS.
[TonsATHE O BONOPOIHOM IMOKA3aTENE
(pH) pactBopa. Peakiiiy HOHHOTO
obmena. ['maponu3 opranndeckux u
HEOPTraHUYECKUX BEIICCTB




12

OKUCIUTENbHO-BOCCTAHOBUTEIIHHBIC
peakiuu. [lonstue 06 anmexkTponuse
pacriaBoB U pacTBOPOB COJICH

13

KontposnbHas pabota 1o pazaeny
«TeopeTndeckue OCHOBBI XUMHUI

14

MerTaibl, UX TOJIOKESHUE B
[Teprnoanyeckoil cucreMe XuMHIECKUX
anemenToB [l. 1. MenneneeBa u
0COOEHHOCTH cTpoeHUst aToMoB. OO01He
(dbu3uYecKre CBONCTBA METAJIIOB

15

16

17

18

CriaBbl METAJLIOB.
DJIEKTPOXUMHUYECCKUI PsiJT HAPSHKEHUM
METAaJIJIOB

XHUMHUYECKHE CBOMCTBA BaXKHEUIITNX
METaAJIOB (HATPUH, KaJIUi, KaJIbIIAH,
Mar"ui, aJlOMUHUN) U UX COCTMHEHUN
XHAMHUYECKHE CBOMCTBA XpOMa, MEIU U
UX COCIUHEHUUN

XHUMHUYECKHUE CBOMCTBA ITUHKA, JKeJie3a U
UX COEITUHEHUN

19

[Tpaktuueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAIBHBIX 33]1a4 TI0 TEME
«MeTtamb»"




20

Hemerambl, ux mojaoxxeHue B
[Teprnonnueckol cucTeMe XUMUIECKUAX
anemeHToB [l. 1. MeHpeneeBa u
OCOOEHHOCTH CTPOEHHSI aTOMOB

21

dusnyeckue cBOMCTBAa HEMETAIJIOB.
ANnoTpomnus HEMETAIJIOB (Ha IpuMepe
KHCIIOpOJa, cephl, pocdopa u yriepoaa)

22

XUMHUYECKHUE CBOMCTBA raJIOTCHOB, CEPBI
U UX COCIMHECHUM

23

24

Xumuyeckue CBOMCTBa a3ota, hocdopa
U UX COCIMHEHU

XUMHYECKHUE CBOMCTBA YIJIEPOa,
KPEMHUS U UX COCAMHEHUN

25

[IprmeHeHne BaXXKHENUIINX HEMETAIIOB
Y UX COCIMHEHUM

26

O00011IeHNE U CUCTEMATH3AlMs 3HAHUI
no teme «Hemeramiey. Berauciaenus
[0 YPABHECHUSIM XUMHUYECKUX PEAKIIUHN U
TEPMOXUMHUYECKUE PACUETHI

27

28

[Ipaktuueckas padota Ne 3. «Pemenue
AKCIIEpUMEHTAJILHBIX 3aJ1a4 110 TeME
"HemeTamisl'"»

KontposnbHas paboTta o remam
«Meramb» u «Hemeramibn




29

HGOpI‘aHI/IIIGCKI/IC U OPraHUYCCKHC
KHCJIOTHEI. HeopraHquCKHe n
OpPraHU4CCKHUEC OCHOBAHUA

30

AMdoTepHbIe HEOPTAHUYECKHE U
OpraHUYeCcKUe COCIMHEHUS.
I'eneTnueckas CBsI3b HEOPraHUYECKUX U
OpraHUYECKUX BEIECTB

31

Ponp xumun B o0ecrieueHUN
AKOJIOTUYECKOU, SHEPIrETUYECKON U
MUIIEBOI 0€30MaCHOCTH, Pa3BUTHH
MEIUIINHEI

32

[IpeacraBnenus: 00 00X HAYYHBIX
MPUHITUIIAX POMBIIIIICHHOTO
MOJTyYeHUS] BaKHEHUIITUX BEIIECTB

33
34

YenoBek B MUPE BELIECTB U MAaTEPUAIIOB

XHUMHUS U 310POBBE YETOBEKA

OBIIEE KOJIMYECTBO YACOB I1IO
I[TPOI'PAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 11 xknacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
Xumus. 10 knacc. ba3zoBsiil ypoBeHns. [IpoBepounbie 1 KOHTPOIbHBIE PAOOTHI

["a6puensu O.C. , JIpicoBa I'.I'.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

http://school-collection.edu.ru/

https://resh.edu.ru/

https://infourok.ru/ Uudoypox

https://www.yaklass.ru

http://www alhimik.ru
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