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MOSCHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpeIHEro o0Ilero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepainuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHONW MPOTPAMMBl CpPEJHEro OO0IIero o0pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHOro mpeaMmera «XUMHsD» B 00Opa3oBaTeNbHBIX Opranu3zanusx Poccuiickoii
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BocnUTaHus B Poccuiickoit
Odeneparun Ha niepuoa a0 2025 rona» (Pacmopsikenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt ctparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00y4alOUIUXCsl CPECTBAMU
yaebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
KoHnentyanbHbie nosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
COJIepKaHUsI, PE3yJIbTAaTOB OOy4YeHHWS M TPEOOBaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUYECKOE o0Opa3oBanue, MOoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThl0 HX
obpazoBanHOocTH. OHO CIY)KHT 3aBEpIIAIOIIAM JTAllOM peaM3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIUX
IIEJIOCTHONH CHCTEME XUMHUYECKOTO OOpa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBIO M TPUPOTHON cpeae. Peammsyercss xummueckoe oOpa3oBaHUE
o0ydJaronmxcs Ha YpOBHE CPEHEro O0Iero oopa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMera «XHUMHS», COJIEp)KaHHE M TIOCTPOCHHE KOTOPOro OIpeeSieHbl B
nporpaMMme 1O XHUMHUU C Y4ETOM chenuduKd HayKu XUMUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBl U B MATEPUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C y4EéTOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopazoBanus B Poccuiickoii denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyr poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUHA HOBOW 0a3zbl MaTEepUAIbHOM KYJBTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAIMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOI KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHass XUMHA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HallpaBlieHA HAa pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBUM € OOmMMM LENSMUA W NPUHIMIIAMH CPEAHETO OOIIETOo
obOpazoBaHus cojqepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJarouuxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCMENIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOJOJKEHUS
o0pa3oBaHMs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBnsitomiuMu — nipeamMeTa  «XUMHUSD»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOIas W HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHWH MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHUEM 3HAHUW W3 OONIeH XUMUM) U
OpraHn4eckou xumuu. POpMHUPOBaHUE JAHHOM CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHUs» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro warepuana u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpElENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBIeHU o cTpoeHuu BemiecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOXKHBIX OMOJOTUYECKU
AKTUBHBIX COEIUHEHWN. B Kypce OpraHM4eckol XWMHUU TOJYYalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHHUS, O XUMHUYECKOW PEAKIIUH.

[lon HOBBIM yriaom 3peHusi B mnpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpWBaeTCs M3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKH MaTepuanl u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBAaX U
XUMUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» 00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0’ke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
o0o01aromIeit 10 0ObACHSIOMEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W NMPUMEHEHHH, a TAKXKE€ O XMMUYECKHX PEAKIHUSAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHWsi JomnoiHsercss B Kypcax 10 m 11 kmaccoB
JIIEMEHTaMH COJEP)KAHMS, HMEIOIMIMMHU KYJbTYPOJOTHUYECKH W IMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMH HayKaMH, PAcCKpbIBAIOT €€ pOJib B IIO03HABATEIBHOM U IIPAKTUYECKOMN
JEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALIUIO U
OpUMEHATh €€ JUId TONOJIHEHUS 3HAHUM, pEelIEeHUs WHTEIEKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX MCCIEA0BATENIbCKUX 3a/1a4. B 1enom conepkanue yueOHOro
npeaMera  «XHUMHsD» ~ JAHHOTO  YPOBHS  M3YYEHMSI OpPUEHTHUPOBAaHO  Ha
dopMupoBaHUEe y 0O0YYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMaHUS
¢unocopckux uaed, TakMx Kak: MaTepualbHOE €IUHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOEHHEM, TI03HABAEMOCTb MPUPOJHBIX SABJICHUA MYyTEM HKCIEPUMEHTA U
pelIeHHs TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU 3KOJOTUYECKUX MpodiieM, a
TaK)xe MpoOJieM cOepexeHuss IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/1aHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3a7ad  BOCIMUTAHMS, Pa3BUTUS W COLMAIM3ALUU
o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOJbl K ONPEICICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT  (OPMUPOBAHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUN, HUMEIOIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUJAOB JACATENBHOCTU: PEIICHUA NpoOsieM, TOHUCKA, aHajau3a M
00paboTku nHpopMaLuK, HEOOXOTUMBIX I MPUOOPETEHUS OTBITA MPAKTUYECKON
U HCCIIEJOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B NMO3HAHUU
XUMHH.

B npaktuke mnpemnojgaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O OOIIETro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 0011ero 00pa3oBaHusl, MPU ONPEACIICHUN
COJIEPKATEJIbHONM XAapaKTEPUCTUKU IEJIed HW3Y4YEHUs NIpeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO MpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIACTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUUECKOU
NESATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOAUYECKOM TOYKHM 3PEHHUS TAKOW IIOJAXOJ K OIPEACIICHUIO LEIIEU W3yYEHUS
IIPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIAaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs TIJIaBHBIMU LEISIMU H3y4Y€HUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTes:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW KAk  BaKHEHIICH
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME M IOHUMAHHE CYIIHOCTU JOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, 03HAKOMIIEHHE C HUCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIIHUX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOCHUEM U
OOBSCHEHHEM XMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM IPaBUII
0e30macHOro 00OpaIIeHus ¢ BEIEeCTBAMH.

Hapsiny ¢ atumMm, conepxkatenbHasi XapaKTepUCTHKA LEJIed U 3a1ad U3yYeHUs
peaMeTa B IporpaMme Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMU B CUCTEME CpenHero ooliero oopazoanusi. CerogHs B
OpernojlaBaHu  XUMHUM B OOJIbIIEH  CTEMEHH OTHAETCA  MPEANOYTEeHUE
NPAKTUUYECKONM KOMIIOHEHTE COJAep)KaHus OOyueHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00I11€00pa30BaTEIbHON OpraHMu3aliy, BIAACIOIIET0 HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJBHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMHU aKTUBHOTO TMOJYYEHHUS] 3HAHUN U MPUMEHEHUS UX B pealbHOU KU3HU
JUTSL pelIeHus TPaKTUYECKHUX 3a/1ay.

B cBA3M ¢ 3TMM npu H3ydeHUH MpeaMeTa «XUMUsS» JOMHUHHUPYHOLIEe
3Ha4YeHHEe MPUOOPETAIOT TaKKe LENU U 3aauu, KaK:

ajanTamys 00y4arolMXCsl K YCIOBHUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

dbopMupoBaHre y OOyYarolUMXCs  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITETECHIIUI), HMMEIOIIMX YHUBEpPCATbHOE 3HAYEHUE [JIS Pa3IUYHBIX BHJIOB
JESITEIbHOCTH: PelIeHusl mpo0jeM, oUCKa, aHalinu3a U 00paboTKu MH(pOpMAIH,
HEOOXOJUMBIX Ui TNPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHHMAeT
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TakXke Mg OUEHKHM C TO3ULUU
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U PUPOIAHYIO CPELY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJIsl TOMCKA M aHaiu3a y4eOHOW U
HAYYHO-TIONYJISIPHOM MH(POPMAIMK XUMUYECKOTO COACPIKAHNUS;

(dbopMupOBaHUE U PA3BUTHE Y 00YUAIOIINXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHMM M MPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOyuaroumxcsi yOexkIEHHOCTH B  TyMaHHUCTUYECKON
HANpaBICHHOCTH XHMHH, €€ BaXXHOW POJHM B PEIICHHH TI00ANBHBIX MpoOIeM
palMoOHAIBHOTO MPUPOIONOIB30BaHNUs, OTIOHEHUS SHEPTeTUIECKIX PECYPCOB U
COXpaHEHHsI TPUPOIHOTO PaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepeskHOTO
OTHOILIEHHUSI K TPUPOAEC U CBOEMY 3J0POBBIO, a TaKKe NPUOOPETEHHs OIbITa
UCTIOJIb30BaHUSl TIONYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DPEUICHHH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SBJICHUSIMH.

B yueOnom mmaHe cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOro ypoBHs BXOJUT B COCTaB MpeAMETHON o0nactu «EcrecTBeHHO-HAYyYHbIE
PEIMETHI.

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpeaHero oduiero oopazoBaHusi, cocraBisieT 68 dacoB: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hezenio).



COJEPXKXAHME OBYUEHUA
10 KITACC

OPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeT opraHMYeCKON XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coequHenuid A. M. bytnepoBa, e€ ocHOBHBIE TTos10)KeHHsI. CTpyKTYpHBIE (hOPMYJIIBI
OpPraHMYeCKuX BewlecTB. ['omosorusi, wu3omepus. XHUMUYECKas CBsI3b B
OPraHUYECKUX COEAUHEHUSAX — OJJUHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenue o kinaccupUKaIMU OpraHUYecKuX BemecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHHM (cucTeMaruueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHEUIINX MPEACTABUTENEH KIACCOB OPraHNYECKUX BEILECTB.

DKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBpAICHUN:
O3HAKOMJIEHHWE ¢ oO0pa3llaMi OpPraHMYeCKUX BEIIECTB W MaTrepuajaMd Ha HX
OCHOBE, MOJICTUPOBAHME MOJIEKYJl OpPraHWYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuu (TJ1aBJIeHUe, 00yTrJIMBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHW psAA. MeraH u 3TaH —
MPOCTEUIINE TPEICTABUTENN aJKAaHOB: (U3MUYECKUE M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelnieHusi W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TOJy4YCHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U MPONUIEH —
NPOCTEUIINE TPEICTABUTENN AJKEHOB: (U3MUYECKUE M XUMHUYECKHE CBOMCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPU3ALINN ), TOTYYCHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaauwes-1,3 m MmermwnOyramueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psijl. AlIETHIICH
— TMPOCTEHIIMIA TPENCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
TOpEHUs ), IOJyYeHHE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3NUECKHME U XMMUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHMUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHE. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAICKAIIUMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIIEBONOPOAOB. IIpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPETOHKAa, KPEKUHI (TepMUYECKHH, KaTaquTH4ecKuil), nuposu3. [IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX MPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Bbluucienuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTA PEAKIIUHU MO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOJAHBIX BEIICCTB WM MPOIYKTOB PEAKIIHH).

Kucaopoacoaep:kamnue opranndeckue coelMHeHU s

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peakluu C AaKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpUMEHEHHE. BoJOpo/HbIE CBSI3U MEXKIY
MOJIEKyJIaMu CUpTOB. [lelicTBuE MeTaHOJIa U ATaHOJIa HA OPraHK3M YEJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb W  T[JMIEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakilds Ha MHOI0aTOMHble cnupThbl). [lelicTBue Ha
opranu3M uesnoBeka. [[pumeHenne rmuiepruia U STUIICHTIIUKOJIS.

@deHos: CTpOCHHWE MOJEKYJbl, (HU3NYeCKue ¢ XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh penona. [Ilpumenenue genona.

Anpaerunbl U kemouwvl. DopManbIaeruja, —aleTalbJIeruja: CTPOCHHUE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHMCIICHWUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOMCTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U MpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAsT KHUCIOTHI KaK MPEACTABUTENM BBICHIMNX KapOOHOBBIX
KHUCIIOT. Mbljla KaKk COJIM BBICIITUX KapOOHOBBIX KHCIIOT, X MOIOIIEE JICHCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3upoB. XKupsl. ['ngponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBoAoB  (MOHO-, JU- ©
nosmcaxapuabl). [ r0ko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), okucieHue amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpyKTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia u
nenono3bl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIECTB W HUX MpEeBpalleHU:
IpoBeJcHNE, HAOMIOJEHUE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCUCTBUE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIa
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJICHUE NMPAKTUUECKONW pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Brbluuciaenuss mo ypaBHEHHIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU MO HW3BECTHBIM Macce,
00BEMY, KOITMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnyeckue
U XUMUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha mpumMepe rmmiuHa). buonornueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuab.

benku kak npuUpoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. l[lepBuuHas,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKOoB. XUMHUYECKHE CBOICTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpEeBpalleHU:
HAOJII0/ICHUE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATypalus OEIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKLIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHEHCALHS.

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIECTB W HUX MpEBpaIleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MexXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISCTCS 4Yepe3 HCIONh30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX MOHATUN, TaK W MOHATUMN, SBISIOUIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE NIOHATHUSA: SIBJICHUE, HAYYHBIH (aKT, TUIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: Martepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHUIIBI UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAUMOHAIBHOIO MUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepraibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX MEPUOJOB. INEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX BJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepuoanueckor CUCTEMBI
xuMuueckux anemMeHToB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmaM U MEpHOJIaM.
3HaYeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKas CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3mbl
00pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKass CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHSI MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS YIHEPTUH MPU XUMHUYECKUX PEaAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuUMHYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie dnekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxuMuueckux sneMentoB [l. .
MeHneneeBa», W3ydeHHE MOJIENCH KPUCTAUIMYECKHX PEMIETOK, HAOII0IeHue U
OTIMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3oKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aTopa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOUIBIO YHUBEPCAIBHOTO MHAMUKATOpPA, PEAKIUU HOHHOIO OOMEHa),
IIPOBEJICHUE NIPAKTUYECKON paboThl «BiusHue paznuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEaKUHUi, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilonmoxenne HemertauioB B Ilepuoanueckoit  cucreme
xumuyeckux snemeHToB [[. M. MenpeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U HMX  COCAUHEHHM  (OKCHIIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. Ilonoxxenne meramnoB B Ilepuoandeckon CUCTEME XHMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mue Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWM, Kaliui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUM.

OOmue cnocoObl moydeHus: MeTawioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YeHUE KOJUIEKIMU «MeTamuibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3a7a4, HAOJIOJICHWE W OINHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3amayn.

Pacuéter maccel BemiecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pac4€Tpl Macchl (00BEMA, KOIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA 4 KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOM, SHEPTETHUECKOW W MHINEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMmuKa,
MaTepualibl JIsl 3JIEKTPOHUKW, HAaHOMAaTEepHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHSIT W 3J0pOBBE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0E30MaCHOTO HCIIOIB30BAHUS NPEMapaToB OBITOBOW XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d MNpU  HU3YyYCHUH  OOme
HEOPraHUYECKOM XMMHU B 11 Kilacce OCyLIECTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHATHH, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



duzuka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHHIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, J3KOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEILIECTB B OpPraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMIAEMbIE, TOILIUBO,
peCypCHlI.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaJOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 10 XUMHNHA
HA BA30OBOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yJarmMMHUCI TPOTpaMM  CpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W TpeAMeTHbIM). HayuHo-meToauyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTBercTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCH
NEeSATEIbHOCTH EHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEIOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MpeaMeTa «XHMHS» TOCTHUTAIOTCS B
€ANUHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOT0 Tpa)XAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CHOCOOCTBYIONIUMHU  TIpoOIleccaM
CaMOTIO3HAHUS, CaMOpPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS»  OTpaXKaroT
c(hOpPMUPOBAHHOCTh OMBITA IIO3HABATEIIBHOW W TMPAKTUYECKON JCSATEIHHOCTU
00ydJaronmxcs Mo peajn3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 005I3aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TMPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHUH YYEOHBIX M TO3HABATENbHBIX 3a71a4, BBHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JOTHKY U
apryMEHThI IPYIMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHU;

YBa)XKEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUS XHMHUHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHS HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U MTPAKTHUKOB;

UHTEpeCca M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHPOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIIEH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMUpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 370poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMYy U
IICUXUYECKOMY 3/I0POBBIO;

coOmo/ieHust mpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOM JEATEIBHOCTH;

NOHMMAHUA LEHHOCTH TPaBWJI HWHAMBUAYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS MOCJEACTBUM W HENPUATHS BPEAHBIX NMPUBBIUEK (YHNOTpeOIeHUs
aJIKOT0JIs, HAPKOTHKOB, KYpEHHUS1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NESTEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYrMX BHJAX
NESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUUECKUX 3a/ad
COLIMAJIbHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPAEKTOPUU
oOpazoBaHus, Oynymied npodeccuu U peanu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTeH 0011IecTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHUA TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJIeM, BIMSHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHONU U COUUAIIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCMOJb30BAHUS JOCTHXKEHMM XUMUU IS
pELIEHUs] BOIIPOCOB PAllMOHAIBHOTO MPUPOAOTIOJIB30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEl OKPYXKaKOLIEH
IPUPOJTHON cpeie, YMEHHs] MPOTHO3MPOBATH HEOIArONMPUSATHBIE SKOJIOTHMUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBPALIATh UX;

HaJM4usl pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTHUYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IOPAaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHHs €€ poilu B
(GbOopMHpPOBAaHUM PALMOHATIBHOTO HAYYHOIO MBIIIIEHUS, CO3/aHUU IEJIOCTHOTO
npeacTaBieHusl 00 OKpyKarolleM MHUpE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOIHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s  COBPEMEHHOM
HMBWIN3ALMU: B €€ TyMaHUCTHYECKOM HANPABICHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPbl, PEIICHUU TJI00AIBHBIX MPpoOieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO ©O€30MacCHOCTH, B PA3BUTHUHM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyJAa U SKOJOTWYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YIEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA Ui aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro Mupa u
IPOUCXOASAIINX B HEM NU3MEHEHUN, YMEHHUS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJNyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lUYHbIX cdepax mpodhecCuoHaTbHON
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o01ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W chHelUpUKy METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0BAaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIE, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), 00ecIeunBaroIIme dbopmupoBanue (GyHKIIMOHAIEHOM
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN O0yUYaloIIUXCs;
CHOCOOHOCTh oOyJaromuxcs HCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBYS B IO3HABATEIIbHON U COMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3YyJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTHBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH Nno3HaBaTeJIbHBIMH
JNEeHCTBUSAIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OpPMYJIMPOBATh W AKTyaJIH3UpPOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCCMaTPUBAT;

ONPENEATh LENU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

HCIMOJIB30BaTh MPHU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIP30BAaTh COOTBETCTBYIOIINE TIOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMPATh OCHOBAaHWUS W KPUTEPUH JJIs KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXKIeHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA30BHIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmyna, ypaBHECHHE XUMHYECKOU
peaklMy — MpU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
IPUMEHSTh HAa3BaHHbIE MOJIEJIbHBIC MIPEICTABICHUS VISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUECKUX PEAKITHH.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuui;

bopMyIMpOBaThH LIEJIM U 3a/1a4M UCCIIE0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bI TIO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M MPOBEACHUS
YUYEHMUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 3a XOJA0M
mpoiecca, CaMOCTOSITENIBHO IMPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNUSA,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3a/1ad, NPUMEHEHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl HTEpHETa), aHaTu3upOBaTh WH(POPMAIUIO PA3IUYHBIX BUAOB U (OpM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
orbope wuH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIENEHHOTO TUIIA;

npuOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(pOpMaIMel: NpPUMEHATh MEXIpeAMEeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpeBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH eCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJIaeMOM TEMBI B X0Ji€ AUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHINIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIECTB, peaanu3alui y9YeOHOro MpoeKTa U (POPMYIUPOBATH BBHIBOIBI
M0 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN MyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/ICHUSI 1 0OMEHa MHEHUSIMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU 1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJITAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenelisis e€¢ Ienu W 3aJadyd, KOHTPOJMPOBATH U TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeIiaraéMblii aJropuT™M ACUCTBHIA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3aJad, BbIOMpaTh HauOoliee
3 PeKTUBHBIN CMOCO0 HMX pEIICHUS C y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEILHOCTH HA OCHOBE CaMOaHaln3a
U CAaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3ylbTaTbl OCBOCHHS Kypca «OpraHuuyeckas XUMHSI»
OTPAKAKOT:

c(hOPpMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKON  COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOM KApTUHBI MHpPA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU



npupoasl, B (OPMUPOBAHWUU MBINUICHWS W  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOAUMOM IJIsl PEIIEHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTOJIAralolue TMOHATUA (XUMHYECKHH 3JEMEHT, arToM, >3JCKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpaliéHHas), MOJib, MOJSpHas
Macca, MOJIAPHBIH O0O0BEM, YIJIEPOJHBIA CKeleT, (yHKIHOHANIbHAs TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUN pAJl, TOMOJIOTH, YTJI€BOJAOPO/IbI,
KHUCJIOPOJI M a30TCOJEp KaIUe COCTUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIAPHBIE COCIUHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHHA S3bIK XUMHH; MHPOBO33PEHUYECKUE 3HAHUSA,
JeXalue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SBJIEHUH, (PAKTOJOTUYECKUE CBEACHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHUH W
0€30MacHOM HCIOJIb30BAaHUN Ba)KHEUIINX OPraHUYECKHUX BEUIECTB B OBITY U
MPAKTUYECKOHN JIEeATeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMI BBISBIIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
yCTaHaBIMBaTh UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIINE MOHATUSA MPU
OMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUYECKIX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTAaBIMBATh MOJEIN MOJIEKYJl OpPTraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlMH HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAMJIEHKHOCTh H3YUEHHBIX
OpraHUYECKUX BEUIECTB MO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIacCy/Tpynme COeAWHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEpIKaIline
COCIMHEHUS, BBICOKOMOJEKYJSPHBIE COCAMHEHMsI), aBaTb UM Ha3BaHUS IO
cucrteMatnueckod HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHon, (GopMmanbaerul], aleTalbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAs! KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxMal, LeJUII0JI03a, TIUIHIH);

c(hOPMUPOBAHHOCTh yMEHUSI ONPENEHATh BHUIbl XUMHUYECKOH CBS3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. ByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIWICH, alleTHIICH,
Oyraguen-1,3, merunOyragueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTu, MypaBbUHAsA U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmai, [eJII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYECKHX PEaAKIHUil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOAOPOTHOTO
ChIpbsi  (He(Th, NPUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUMCICHUS TIO0 XUMHYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO W3 HCXOAHBIX
BEIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPU U3yUYEHUU BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEPEHNE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUjIa MOJb30BAHUS XUMUYIECKON
nocyAod M J1abopaTOpHBIM OOOpYIOBaHMEM, a Tak)Ke MpaBuia OOpalIeHHs ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKLUMSIMHU MO BBINOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIIONHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKHUX BEIIECTB MPU HATPEBaHUH, MOJTyUYCHHE
TWJIEHA M W3yYE€HHUE €ro CBOWCTB, KaYECTBEHHBIE PEAKIMH OPraHUuYEeCKHX
BEILECTB, JeHAaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O0OPYJOBaHMEM, WPEICTABIATH PE3yJbTaThl
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIUIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelICTBa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MPaBWIa  IKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH MESITEIHHOCTH B IIENISAX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbI OMNPEIACIEHHBIX OPraHUYECKHX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpPAlICHUS HX BPEIHOrO0 BO3JCHUCTBUSL HAa OPraHU3M
YEJI0BEKa;

JUIsl 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAaHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIENBIX W CHA0OBUASIIUX OOYYAIOIMUXCSA: YMEHHE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmyiL.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudeckas
XAMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOM KApTHUHBI MHpPA, POJM XWMHUU B TIO3HAHWU SIBICHUU
npupoasl, B (POPMUPOBAHWUU MBINUICHUS] W  KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATIBLHON TPAaMOTHOCTH, HEOOXOAMMOM JIJISI PEIICHHS TPAKTUUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIUE TOHATHUS (XUMUYECKUM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUUYECKAsI CBSI3b
(KOBaJIeHTHas, MOHHAS, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUIMYECKAS PEIIETKA,
TANBl XUMHYECKHX  PpEAKLIUH, PaCTBOpP, JJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJUTHYECKAsE JIUCCOLUAIMSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHUYECKON peakiuu, XUMHUUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTHYECKON AUCCOLMAlUM, nepuoandeckuid 3akoH [l. M. Menpneneesa,
3aKOH COXPAaHCHHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U IMPEBPAICHUS dSHEPTUHU
MpY XHMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK XUMHH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAINIME B OCHOBE IOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMYECKUX SIBIICHHH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAaX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTOJIb30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIILHOCTH YEIIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHaBJIMBATh UX B3aWMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHUS NpPHU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB M UX IPEBPAILCHHIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
cocTaBieHus (HOpMyan BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUi,
cucrteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEIENISITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEUIECTBA (ATOMHAs, MOJIEKYJIpHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep Cpeiibl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCIMHCHMU;

c(hOpMHUPOBAHHOCTh YMEHUHI yCTaHaBJIMBAaTh IPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OMNpeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHUU (IPOCThIE BEIIECTBA — METAIBI U HEMETAJLJIbI, OKCUIbl, OCHOBaHUS,
KHUCIIOThI, aM()OTEepHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
. MenneneeBa U J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO
¥ IPOTHOCTHYECKYIO (QYHKIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |14 mnepuonos Ilepuoanueckoil cucTeMbl
xumuyeckux sneMmentoB [[. M. MenneneeBa, ucnoisib3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanm, «3HEPreTHYECKUe YPOBHI, OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MUX COCIUHEHUM
10 TIepuoiaM | rpymmnaM llepuoauueckon CUCTEMbI XUMUYECKUX di1eMeHTOB JI. U.
Menaeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMU T10
pa3IuYHBIM NPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS DJIEMEHTOB, 0OPaTHMOCTH
peaKIMK, Y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMM pazIUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLUHU UAYT JO KOHIIA;



c(OpMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, TMOATBEPKIAIOIINE
KaueCTBEHHBI COCTAaB pPAa3jMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM TYTéM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkiMK OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHero Bo3aencTus (npuuuui Jle [latense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTAaBICHUNA 00 OOIIMX HAyYHBIX MPUHILUINAX U
HKOJIOTHYECKUX MPOOIEMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIOJb30BAHUEM
MOHSITUS «MAaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B pEaKlUU
BEILECTB, TEIJIOBOro 3¢ @dexra peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS MaccChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHiia MOIb30BAHUS XUMUYECKON
MOoCy/Iol U J1abOpaTOpHBIM O0OpPYAOBaHHWEM, a TaKXKe IpaBwiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIIONHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IMOMOIIBI YHHBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTrO OOMEHa, Ka4eCTBEHHbIE peaklUuu Ha cyibdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PELIEHUE 3KCHEPUMEHTANbHBIX 33Jad IO
TeMaMm «MeTtamey U «HeMeramipl») B COOTBETCTBHHM C TPAaBUIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYy10BaHUEM,
NPEACTABIATh PE3YNbTaThl XHWMHUYECKOIO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKnuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YNIHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBAa MacCOBOMU
KOMMYHUKaIuu, IHTepHEeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MPaBWIa  IKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH MESITEIHHOCTH B IIENISAX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHbBIICHUS U
NpEeAOTBPAICHUSI UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronuXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIENbIX M CHA0OBUASIIUX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucu XUMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne n/m Kontpoabubie  IpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI pecypes:
Pa3nes 1. Teopernyeckue 0OCHOBBI OPraHN4YeCKOH XUMHUH
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOEHMS OPraHNYECKUX COETUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3nen 2. YraeBoaopoabt
2.1 [IpenenbHbie YrIeBOAOPOIbI — aJKaHbI 2
29 HenpenenbHbie yrieBoaoOpOIbl: alKEHBI, 6 |
QJIKAIUEHBI, ATKUHBI
2.3 ApOMaTHYECKUE YTIEBOIOPOIbI 2
24 [IpupoiHbIE HICTOYHUKH YTIJIEBOJIOPOJIOB U 3 |
WX TiepepadoTKa
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamnue opranndeckue coeJuHeHUst
3.1 Crnuptsl. ®eHon 3
19 Anpaerunpl. KapOOHOBBIE KHCITOTHI. 7 1
Crnoxxnbie 3(upbI
33 VYrieBoibt 3 2




Uroro no pazgeny 13
Pa3nen 4. A3oTcoaepskanue opraHidecKue coeJHHeHHUs

4.1 AMUHBI. AMUHOKHUCITOTHI. benku 3
Hroro no pazgeny 3
Pa3znea S. BoicokoMoJieKkyJasIpHbIE COeINHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne ni/m Kontpoabnbie IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnyeckue 0OCHOBBI XUMHH
Crtpoenune atomoB. [lepuognyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHX 3
anemeHToB /I. 1. Menneneesa
12 Crtpoenue BemniecTBa. MHOrooOpasue 4
) BEILIECTB
1.3 XUMHYECKUE PEAKLIUN 6 1 1
Uroro no pazgeny 13
Pa3nes 2. Heoprannyeckasi Xumust
2.1 Meramnsl 1
2.2 Hewmeramisl 1 1
)3 CBsI3b HEOPraHUYECKUX U OPraHNYECKHUX )
) BEILIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus u :Ku3HbL
3.1 XuMus 1 5KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3yYeHHs

DJIEKTPOHHbIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypcbl

IIpeameT opraHn4ecKon XUMuu, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

Teopust cTpoeHUsI OpraHUuYECKUX
coequHenunit A. M. Byrneposa, eé
OCHOBHBIE T0JIOKEHHUS

[IpencraBnenne o knaccudukanuu
oprann4eckux BemecTB. HomeHnknarypa
(cucTematuyeckasi) U TPUBHAIbHbIC
Ha3BaHUS OPraHMYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH PSJT

Meran u 3TaH — npocTenIIre
MPEACTABUTENM AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

DTWIEH U TPOMUJIEH — MPOCTEUIIINE
MIPEICTaBUTENH aJIKEHOB

IIpakTnueckas padora Ne 1. «Ilonyuenue

OTUWJICHA U U3YUYCHHC CT'0 CBOICTBY»

Ankanuensl. byranuen-1,3 u
Metunoyranuen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa U pE3UHBI




10

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOECHHS,
TOMOJIOTMUECKUH Psil. ALETHIIEH —
IIPOCTEUILN NIPEICTAaBUTEIb AIKUHOB

11

Brrunciienus mo ypaBHEHHIO XUMHYECKON
peakuuu

12

ApeHsbl: 6eH3011 1 TonyoJ. TOKCHYHOCTD
apeHoB

13

['eneTnueckas CBSI3b YIriI€BOAOPOIOB,
MPUHAUISKAIUX K Pa3IUYHBIM KJIaccaM

14

[TpupogHBIE HCTOYHUKH YTIICBOOPOIOB:
MIPUPOIHBIN ra3 U MOMYTHBIE He(QTIHBIC
ra3bl, HeTh U IPOJIYKTHI €€ mepepaboTKu

15

IIpupoaHbIE ICTOYHUKH YIJIEBOIOPOLOB:
MIPUPOJIHBIN ra3 U MOMYTHBIE He(DTIHBIC
ra3bl, HeTh U TIPOJIYKTHI €€ mepepaboTKu

16

KonTtpoabHnas pabora no pasgeiay
«¥YT11eBOA0POABI»

17

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
MeTaHOJ 1 3TaHoi. Bomopoanas cBs3b

18

MHOroaToMHbI€ CITUPTHI: ITHICHTIUKOIb 1
TJIMIICPUH

19

@DeHoII: CTPOECHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20

Anpaeruapl: GopManbaeTuI U
areTanbaerug. AneTrod

21

OnHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHAsI

22

IIpakTnyeckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHCIIOTBI»

23

CTeapI/IHOBaH H OJICMHOBAas KHCJIOTHhI, KaK
IpeaACTAaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE JEeHCTBHUE

25

CrnosxHble 3(Upbl KaK MPOU3BOJIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

Xupsr: rugponus, npuMeHeHune,
Ounosornyeckasi pojb KHUPOB

27

VYTraeBobl: cOCTaB, Kilaccudukanus.
Baxneiiue npeacraBuTeNnu: TIII0K03a,
bpykTO3a, caxapo3a

28

Kpaxmai u nemitono3a Kak NpupoIHbie
MOJIUMEPDI

29

KonTposbHast padora mo pasaeiy
«Kucsaopoaconep:xkamue opraHuyecKue
coeUHEeHUD)

30

O01mas XxapaKTepUuCTHKA OPraHuYecKuX
coenuHenuii / Beepoccuiickasi
NnpoBepoyYHasi padbora

31

AMUHBI: METHJIAMHWH U aHUJINH

32

AMUHOKHUCIIOTHI KaK aM(OTEpHBIE
OpPraHHYECKUE COCTUHEHUS, HX
Ouosornueckoe 3HaueHue. IlenTuapl.
benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COSAMHCHHUSI




33 OCHOBHBIC TTOHSATHS XUMHU

BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN

OcHOBHBIE METO/BI CUHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUM.
[TnacTmacchl, Kayqyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

n/n

Tema ypoka

KoanuecTBO 4acoB

KoHTpoabHbIe
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jara
U3yYeHUs

DJIEKTPOHHbBIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUN 31€MEHT. ATOM. DJIEKTPOHHAs
KOH(UTrypamus aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMUYECKUX aemMeHToB /. 1.
MeneneeBa, X CBSI3b C COBPEMEHHOMU
TEOPUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKHX JJIEMEHTOB U UX COCIUHEHMI 110
rpynnam u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumuueckux asementoB .. MeHneneesa B
Pa3BUTUU HAYKHU

Crpoenue BelecTBa. XMMUYECKAs CBA3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOU CBsA3U. Bogoponnas cBsi3b

BaneHTHOCTh. DNEKTpOOTPUIIATETBHOCTD.
Crenennb okucieHus. Bemntectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUS

[ToHsITHE O TUCIIEPCHBIX CHCTEMaX.
VicTuHHBIC U KOJIJIOUTHBIC PACTBOPHI.
MaccoBas J10JIs BEeIeCTBa B pacTBOpE




Krnaccudukanus u HoMeHKIIaTypa
HEOpPraHWYECKUX coeuHeHn. ['eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukamnus XumMudeckux peakiuii B
HEOPraHWYECKOM M OpraHUYeCKON XUMUU.
3aKOH COXpaHEHHUS MACChl BELIECTB; 3aKOH
COXpaHEHU U IIPEBPALIECHUS DQHEPIUH IIPU
XUMHUYCCKUX peaKuHst

CxkopocTts peaknuu. OOpaTMbIC PEaKIIHH.
XHUMUYECKOE paBHOBECHE

10

[TpakTuyeckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIun»

11

QHGKTpO.HI/ITI/I‘IeCKaSI Jucconuanus. Iloustue
0 BogopoHOM mokasarene (pH) pactBopa.
Peakiiuu nonnoro oomena. ['maponus
OpPraHUYEeCKUX U HEOPTaHMUYECKHUX BEIICCTB

12

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE
peakmuu. [lonsTie 06 snexTponuse
pacIuIaBOB U PacTBOPOB COJEH

13

KonTposbHast padora mo pasaeiy
«TeopeTnyeckne 0OCHOBbI XUMHM D)

14

Mertaiubl, ux noyioxkenue B [lepuoguueckoit
CHCTEME XUMHYEeCKuX aaeMeHToB Jl. U.
MeHpeneeBa 1 0COOEHHOCTH CTPOSHUS
aTomoB. OOmue pu3ndecKrue CBOMCTBa
MCETAJIJIOB




15

CnutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSIT
HaIpsHKEHUN METaJUIOB

16

XUMHYeCcKHe CBOMCTBA BaKHEHIIIIX
METaJUIOB (HATPUH, Kaaui, KaabIllui, MarHui,
QTIOMUHHNA) U UX COCTMHEHUN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCTMHECHUN

18

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COCTMHECHUN

19

IIpakTuyeckas padora Ne 2. "Pemenue
SKCIIEPUMEHTAJIBHBIX 337a4 10 TeMe
«MeTtamib»"

20

HewmeTamisl, ux MonoxeHue B
[Tepuoauueckoit cucreMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

21

PuU3NYECKUE CBOKMCTBA HEMETAILJIIOB.
AmoTponusi HeMeTauIoB (Ha IpuMepe
KHCJIOpOJia, cepbl, hocdopa u yriaeposa)

22

XHUMHYECKHE CBOMCTBA FAJIOTEHOB, CEPBI U UX
COEIMHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta, hocdopa u ux
COETUHEHUN

24

XHUMHYECKUE CBOMCTBA YIIIEPOAa, KPEMHHUS U
HUX COEINHEHUN

25

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O06001IeHrEe U cCUCTEMAaTU3aLMs 3HAHUI 110




TteMe «Hemertamuiely. Berauciaenus no
YpaBHEHHUSM XUMHUUYECKUX PEaKIUi U
TEPMOXUMHUYECKUE PACUETHI

IIpakTuyeckas padora Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME 1
"Hemertammsr"»

)3 KonTtpouabsHasi pabora no remam 1
«Metauibl» 1 «HemeTalsIb»

29 Heoprannueckue u oOpraHM4eckue KUCIOTHI. |
Heoprannueckue 1 opraHnueckue OCHOBAHUS
AMdoTepHbIE HEOPTaHUYECKUE U

30 OpraHuYecKue coenHeHus. [ eHeTnueckas 1
CBS3b HEOPTraHWYECKUX U OPraHUYECKUX
BCIIECTB
Ponp xuMuu B 00eCriedeHHN YKOIOTMYECKOI,

31 HEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTUU MEIUITUHBI
[IpencraBnenus 00 0OMKX HAYYHBIX

32 MPUHIIMIAX TPOMBIILIEHHOTO TOJIYYEHUSs 1
Ba)KHEHIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XHUMUA U 3J0pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpeiHero o01ero o0pa3oBaHusi

1

Teopernueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

ChopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJM XUMUHU B TO3HAHHU
SBIIGHUH TpPUPONbI, B (POPMHUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
pelleHrsT TPAKTHYECKUX 3alad W OIKOJOTHYEeCKH OO0OOCHOBAaHHOTO

OTHOILLEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpefie

1.2

Brnanenune cucremoil XUMHYECKUMX 3HAHUM, KOTOpas BKJKOYACT:
OCHOBOIIOJIATratoINe MOHSATHUSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpPHBIA OO0BEM, YIIEpOAHBINA CKEJeT,
GyHKIIMOHANBHAS ~ TpyMIa,  paadKal,  H30MEepHsi,  H30MEpHI,
TOMOJIOTUYECKUM PpsAll, TOMOJIOTH, YIJIEBOAOPOAbL, KHUCIOPOIA- H
a30TcojiepKalllie COEAMHEHHs, OMOJIOTMYeCKH AaKTHUBHBIE BEIIECTBA
(YyrmeBonpl, KUpBI, OCIIKH), MOHOMEp, MOJUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUs); TEOPUM M 3aKOHBI (TeopHs
XMMHUYECKOIO CTPOEHMsI opraHudeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOJIOTHYECKHE
CBEICHHMS O CBOWMCTBAaX, COCTaBe, TONYyYeHUH U Oe30MacHOM
WCIONBb30BAaHUM BAXXHEHIIMX HEOPraHMYECKUX M  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMuUpOBaHHOCTH YMEHHMH BBISABIATH XapaKTEPHBIC TMPHU3HAKU
MOHATUM,  yCTaHaBIMBaThb  HMX  B3aUMOCBS3b,  MCIIOJIb30BaTh
COOTBETCTBYIOIIME TOHATHA IIPM OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPraHUYECKUX COCAUMHEHUIN

1.4

c(OPMUPOBAHHOCTh YMEHHMM HCIIOIB30BaTh XMMHUUYECKYI0 CHMBOJIUKY
JUISL COCTaBJIGHUSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COkpaméHHor) (opMya OpraHMYECKUX BEIIECTB W  YPaBHEHHIA
XUMHUYECKHUX PEAKLIM, U3rOTAaBINBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX
BEILIECTB JJI1 WUIFOCTPALMM X XUMHUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHaBIWBaTh  NPUHAJICKHOCTD
HU3YUCHHBIX OpPTraHUYCCKUX BCHICCTB IIO HX COCTABY U CTPOCHHUIO K
ompenenéHHOMY Kilaccy (Tpymme) COoeauHEHUH  (YIrJIeBOIOPOIBI,
KHCJIOPOA W a30TCOACpIKAIINE COCAMHEHUS, BBICOKOMOJICKYIISIPHBIE
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTHUYCCKOU

HomeHknarype (IUPAC)

L.5

CdopmupoBaHHOCTE YMEHHUS OMPEAEISATh BUABI XUMUYECKOW CBSI3H B

OpPraHUYECKUX COSAMHECHUSX (OJMHAPHBIC U KPaTHBIC)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS MPHUMEHATH: TOJOXKEHHUS TEOPUH
CTpOeHHUs opraHuveckux BemiecTB A.M. ByrnepoBa mis oO0bsicHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOEHHUS; 3aKOH

COXPAaHCHUS MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxariue u a30TCOJIepKaIIne

OpraHn4CCKUC COCAUHCHUS. BI:ICOKOMO.HGKy.H}IpHBIG COCIMHCHU

2.1

ChopMupoBaHHOCTH yMEHUH MPUBOAUTH TPHUBHAJIbHBIC HA3BAHUS
OTIENbHBIX OPraHWYECKHUX BEUIECTB (ITHJICH, MPONMJICH, AalleTHIICH,
STUJICHIJIMKOJb, TIUIEpUH, (eHoa, (opManbIeruy, aueTaabAerum,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapMHOBasl KHCJOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, IeJUT0JI03a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bml/meacne U XUMHYCCKUC CBOﬁCTBa THUIINYHBIX HpeHCTaBHTeHeﬁ
pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (MeTaH, 3TaH, JTHJICH,
MpOMWICH, areTuieH, Oyraawen-1,3, merunOyramuen-1,3, OeH307,
METaHOJ, ITAHOJ, TUJICHTINKOIb, TJIUIEPUH, (EHON, aleTaabIeTu],
MypaBbUHAs U YKCyCHas KHCIIOTBI, IJIFOKO3a, Kpaxmal, LEJLII0JIO3a,

AMUHOYKCYCHAs KHCIIOTA)

23

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIYy  TUIUYHBIMU  IPEACTABUTEISAMU  PA3JIUYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPABHEHUSMHU COOTBETCTBYIOIIMX XUMHUUECKUX

PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT

24

CdhopMupoBaHHOCTD yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YIIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, Yroib), CIOCOOBI HX

nepepaboTKU U MPAKTHUYECKOE MPUMEHEHHUE MPOTYKTOB MepepadoTKu

XUMUS U )KU3Hb. PacuéThnl

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHMs, UCIIOJB3YEMBIX B XMMUU IIPU U3YUCHUU




BEIIECTB W XHMMHYECKUX SBICHUN (HaONOJeHUE, W3MEpEHUeE,
JKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BATh CHUCTEMHbBIE
XUMUYECKHE 3HAHWUS I DOPUHATUS PpPEHIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEIIECTBAMUA U UX ITPUMCHCHHUEM

3.2

ChopMupoBaHHOCTh YMEHHH COONIONATh TpaBHJIA IIOJB30BAaHUS
XUMUYECKOH TIOCYIOM | J1abOpaTOpHBIM OOOPY/IOBAaHHEM, a TaKXKe
npaBuiia oOpaleHHs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJIHCHHUIO na60paT0prlx XUMHUYCCKUX OIIBITOB

33

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH W BBIMOIHITh XUMHYECKHIMA
AKCHEPUMEHT (TIPEBPAICHHSI OPTaHMYECKUX BEIIECTB NIPU HATPEBAHMUM,
MOJTyYCHHE STUJICHA W M3yYCHHE €T0 CBOWCTB, KAUECTBEHHBIC PEaKIIUU
OpraHn4YCeCKUX BCHICCTB, ACHATypalud 6€HKOB IIpnu HarpeBaHuu,
IBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30macHOCTH TP OOpaIlleHWHd C BEIIECTBAMH U JIAOOPaTOPHBIM
000pyIOBaHUEM; MIPEJCTABIISATh pe3yabTaThI XUMHYECKOTO
JKCIIepUMEHTa B (opMe 3amucu  YpaBHEHHH COOTBETCTBYIOILIUX

peakiuii 1 GopMyINPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTA PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO

13 UCXOHBIX BEIIECTB WU MPOTYKTOB PEAKITHN)

3.5

CdopMupoBaHHOCTH YMEHHI KPUTHYECKH aQHAIIM3UPOBATH
XUMHAYECKYI0 HMH(OpMAIHIo, MOIYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBoit nuadopmaruu, cetb IHTEpHET U 1pyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIONATh MpaBUIA SKOJIOTHYECKH
11e71eco00pa3HOro TOBENEHUS B OBITY M TPYIOBOU AESITETHHOCTH B
LEJIIX COXPaHEHHUsI CBOErO 3J0pPOBbS M OKPYXKAIOWIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha JYKUBbIE OPTaHU3MBI
onpeeaEHHbIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (mpenenbHO AOMYCTUMON  KOHIICHTpAIMH), TMOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHs] W TPEAOTBpAIllEHUs HUX BPEIHOTO

BOSI[CI\/'ICTBI/ISI Ha OpraHus3M 4C€JIOBCKa




11 KIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble peIMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

Brnanenne cucremMoil XMMHMYECKMX 3HAaHWW, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIONIME  TMOHATUS  (XUMHUECKUH  3JIEMEHT,  aToM,
AJIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIIM aTOMOB,
HMOH, MOJIEKYJa, BAJICHTHOCTb, AJIEKTPOOTPUILIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJSIPHBIN
00bEM, KpUCTAJUIMYECKas pemérka, TUIBl XUMHYECKUX peaklui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- W  JHIOTEPMUYECKHE,
peakiuu HOHHOTO OOMEHA), PacTBOp, SJIEKTPOIUTHI, HEIIEKTPOJIHTEHI,
ANEKTPOJINTUYECKAsT ~ JUCCOLMALMS, OKHUCIHUTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHYECKON pEakKlUH, XMMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsl SIEKTPOJUTHYECKON nucconuanuu, Ilepuoauueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJIOTHUECKUE CBEJIEHHUS O CBOMCTBAX,
COCTaBe, MOJYy4YeHHMH U O€30lacHOM HCIOJIb30BAaHUM Ba)KHEUIIMX
HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOW JAEATEIbHOCTU

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh YMEHHUHN BBIABIATH XapakTepHbIE TNPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHSATHUH, INPUMEHATh COOTBETCTBYIOLIUE
MOHATHS IPU ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEUICCTB M MX IPEBPAIICHUN; BBIABIATH B3aMMOCBSA3b XUMHUYECKHX
3HaHUHN c MIOHATUAMU 51 IIPEACTABICHUAMU IpYrux

CCTCCTBCHHOHAYYHBIX MPCIMCTOB

1.3

Brnanenue OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHUSI BEIIECTB U
XUMHUYECKUX sABJIEHUN (HaOIIOqeHHe, W3MEpEeHUe, HKCIEPUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh yYMEHUH ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMYECKUX DJIIEMEHTOB B COCIUHEHUSX Pa3IMYHOIO
cocTaBa, BHJl XHMHUYECKOW  CBsi3M  (KOBaJieHTHas,  WOHHAafi,
MeTaJUIM4ecKasi, BOJIOPOJHAsI) B COCIMHEHUIX, TUI KPUCTAIUIMYECKON
pPEIETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJEKYJIpHasi, MOHHas,

MeTaJUTHIecKas)

1.5

CdopmupoBaHHOCTh YMEHUN OMpPEAENATh XapakTep Cpellbl B BOIHBIX




pacTBOpax HEOPraHUUECKUX COSAUHEHUN

1.6

ChopMUpOBaHHOCTh ~ YMEHHS  KJIACCH(HUIIMPOBATH  XHUMHUYECCKHE
peaKkuu Mo pa3InyHbIM MPU3HAKAM (YUCIY M COCTaBY PEarupyronux
BEIIECTB, TemoBoMY J((]eKkTy peakuuu, HW3MEHEHHUIO CTeleHen
OKHCIICHHSI ~ JJIEMEHTOB,  OOpaTUMOCTH  pEaKIHH,  y4acTHIO

KaTaJm3aTopa)

1.7

ChopMHUpPOBAaHHOCT, YMEHHH COCTaBJISATh ypaBHEHUS  PEAKIUN
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALICHHBIE YPABHEHUs pPEaKLMUH
MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEaKIUH HIIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTE YMEHUH MPOBOIUTH PEAKIIUH, MMOATBEPIKIAIONINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKHX  BEILECTB,
pacro3HaBaTh OMNBITHBIM IYTEM HOHBI, NPUCYTCTBYIOLIUE B BOJHBIX

pacTBOpax HEOPraHMYECKHUX BEIIECTB

1.9

CdopmupoBaHHOCTE YMEHHH PaCKPBIBATh CYIIHOCTH OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peaKuuit MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO 0ajaHca 3TUX PeaKIHi

1.10

CdopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peaklK OT pa3Iu4HbIX (PaKTOpOB

1.11

ChopMupOBaHHOCTH ~ YMEHUH  OOBSACHATH  XapakTep CMEIICHUs
XMMHYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHErO BO3/EHCTBUS

(mpunmun Jle [larensbe)

OO6m1ast 1 HeOpraHUYeCcKask XUMUS

2.1

CdopMupoBaHHOCT, YMEHHH packpbiBaTh cMbici [lepuoamdeckoro
3aKOHa J.N. Menpeneena 51 JIIEMOHCTPUPOBATH €ero

CUCTCMATU3UPYIOIY1O, OGBHCHHTGHBHyIO u MMPOTrHOCTUYCCKYHO

byHKIIH

2.2

CdopmupoBaHHOCTH YMEHUHN XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 1-4 mnepuonos Ilepuonnueckoi
cuctemMbl xuMuueckux diemeHToB J[.MI. MeHnneneeBa, HCHONIb3Ys
MOHATUS  «S-, p-, d-dJIEKTPOHHBIE OpPOUTAIN», <«IHEPreTUUYECKUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHYECKHUX DJIEMEHTOB U WX COCIWHEHHWH MO MepuojaM U rpymnnam

[Tepuoanueckoit cucremsl XxuMuieckux 3aeMeHToB .M. Menneneesa
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CopMHUpOBaHHOCT, YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XHUMHUYECKHE CBOMCTBA HCOPTaHUYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,

MOATBCPIKIAATH CYIICCTBOBAHUC T€HETUYECKOM CBA3U MCKOAY




HCOPraHN4YCCKUMU BCIICCTBAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupOBaHHOCTH ~ YMEHMH  yCTAQHaBIMBAaTh  MPUHAIICKHOCTD
HEOPTaHMYECKUX BEIIECTB MO MX COCTaBY K OMpPENeIEHHOMY KJaccy
(rpynme) coenwHEHUM (MPOCTHIE BEIIECTBA — METALIBI U HEMETaJUTHI,

OKCH/Ibl, OCHOBAaHMSI, KUCIOTHI, aM(POTEPHBIE TUIAPOKCUIBI, COITH)

2.5

CchopMupoOBaHHOCTb YMEHUH MCIIOJB30BaTh XMMUYECKYI0 CHUMBOJIUKY
Ui cocTaBleHHs (OpPMYJT BEIIECTB M ypPaBHEHUH XUMHUECKUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHUS OTHEJIBHBIX HEOPraHMYeCKUX BelecTB (yrapHblil ras,
YIJIEKUCIBbI a3, aMMMaK, raméHas W3BECTb, Herali€éHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CopMHUpOBaHHOCT, YMEHHH XapaKTepu30BaTh (OMUCHIBATH) oOIIHE
XHUMHUYECKHE CBOMCTBA HCOPTaHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,
MOATBCPIKIAATH CYIICCTBOBAHUC TeHEeTUYECKOU CBs3H1 MCKOY
HEOPTaHMYECKUMH  BEIIECTBAMH  C  [OMOIIBIO  ypaBHCHHU

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/II\/'I

2.7

CpopMHUpOBaHHOCTH YMEHUHN TUTAHUPOBATHh W BBIOTHATH XUMHUYCCKUN
SKCIIEPUMEHT (pa3lioKeHHe TEPOKCHIA BOJOpPOJa B MPUCYTCTBUU
KaTaJau3aTopa, ONpEAeJIeHUE CpPeAbl PACTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAJIbHOTO WHIMKATOpa, BIUSHUE pa3INYHbIX (AKTOpPOB Ha
CKOpPOCTh ~XMMMYECKON peaklHH, peakuud HOHHOTO OOMeHa,
KayecTBEHHBIC PEaKLUU Ha Cynb(dar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTUOH aMMOHWUs, PCHICHUC JSKCICPUMCHTAJIBHBIX 3ada4d IO TEMaM
«Metamnel» u «HemeTanabl») B COOTBETCTBUM C MPaBHJIaMU TEXHUKHU
0€30macHOCTH TPU OOpaIllEeHUH C BEIIeCTBAMU H J1aOOpaTOPHBIM
OGOpy,Z[OBaHI/IeM; npCACTaBIATh PE3YIbTAThI XUMHNYCCKOI'O
JKCIIEpUMEHTa B (QopMe 3amucu YypaBHEHUH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUpPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

2.8

CdopmupoBaHHOCTE YMEHHI COONIOAATH TMpaBWiIa TOJIH30BAHUS
XUMHUYECKON TOCY/I0M W J1abopaTopHBIM OOOpYAOBaHHEM, a TaKkKe
npaBujIa OOpaleHus ¢ BEIIECTBAMH B COOTBETCTBUHU C WHCTPYKIHSIMHU

110 BBIIIOJTHCHHIO na60paT0prlx XUMHUYCCKUX OIIBITOB

2.9

ChopMupoOBaHHOCT ~ YMEHMH  XapaKTEepU30BaTh  XMMHUYECKHE
IIPOLIECCHI, JIEKALUE B OCHOBE MPOMBIIUIEHHOTO IOJYyYEHUS CEpHOMU
KHCIIOTBI, aMMHaKa, a TaKkke CPOPMHUPOBAHHOCTH NpEACTaBlIeHUN 00
OoOIIMX HAy4YHBIX MPHUHLIMIAX M  DKOJOTHYECKHX  MpolieMax

XUMHYCCKOT'O IMMPOU3BOJACTBA




XUMUS U )KU3Hb. PacuéThl

3.1

CpopMHUpPOBAaHHOCTh TPEICTABICHUNH O XWMHUYECKOW COCTaBJISIONICH
€CTECTBEHHOHAY4YHOW KapTUHBI MHUpPA, POJM XUMHUU B TO3HAHUU
SBICHUN TPUPOJL,, B (HOPMHUPOBAHWHM MBIIIICHUS € KYJIBTYPBI
JTUYHOCTH, €€ (YHKIHOHATHHOW T'PaMOTHOCTH, HEOOXOIMMOW s
pelIeHus TPAKTUYECKUX 3a7ad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOILLEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTH YMEHUU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HMHGOpMAIUIO, TMOIYy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHMKAIUK, ceTb VIHTEpHET U Ipyrue)
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CdopmupoBaHHOCTE yMEHHI COONMIOATh TIpaBUIA JKOJIOTUYECKU
11eJIeCO00pa3HOr0 MOBEAEHUS B OBITY M TPYHOBOH JAEATENIBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3I0POBbs M OKPYXKAIOLICH NPUPOIHOU

CpeIIbI
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Oco3HaBaTh OIMACHOCTh BO3JICUCTBHS HA JKHUBBIE OpPraHU3MBI
ONpeAeEHHBIX BEIIECTB, MOHMMAas cMbIc nokaszatens 1K, noscHsITh
Ha MPUMEpax CrocoObl YMEHBIICHHUS U MPEeIOTBPAILECHHS UX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH yMEHUU MPOBOJIUTH BBIYHMCIICHUS c
HCIOJIb30BAHUEM IOHSTHSI «MaccoBasl J10JIsl BEILECTBA B PacTBOPE»,
OOBEMHBIX OTHOLICHWM Ta30B HPU XUMHUYECKUX PEAKIUAX, MAacChl
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOIO M3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TerIoBoro 3((dexra peaku Ha OCHOBE 3aKOHOB COXPAaHEHHs MacChl

BELIECTB, IPEBPAILLEHUS U COXPAaHEHUS SHEPTHU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii JJIEMEHT COePKAHUSA

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

[Ipenmer opraHnyeckod XHUMHUU: €€ BO3ZHUKHOBEHHE, PAa3BUTHE W 3HAYCHHE B
MTOJIy4YEHUM HOBBIX BEIIECTB M MarepuanoB. Teopuss CTPOEHHS OPraHUYECKHX

coequHennit A.M. bytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrpykrypHble (OpMyiIbl OpraHMYEeCKHX BemlecTB. ['oMosorus, wu3oMepHs.
XuMuyeckasi CBA3b B OPraHUYECKUX COCTUHEHHUSIX — OIMHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienue o KacCUpUKAIMM OPTraHUYECKUX BEIECTB

1.3

Homenknatypa opraHMuecKux COEAMHEHUU (CHCTeMaTHU4ecKasl) U TPUBUAIHHBIC

Ha3BaHUS BaXKHEHUIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH pAll. MeTaH U 3TaH — IpocTeiIIne
NPEJCTaBUTENIN AJNKAHOB: (U3NYECKUE U XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMEIIEHUS ¥ TOPEHUs ), HaXOXKACHHUE B IPUPO/IE, OJTyUEHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJIOTMYECKHH psAA. OTWIEH U TPONWICH —
MpPOCTEHIINE MPEICTaBUTENIN AJIKEHOB: (pU3MYecKrue M XHMMHUYECKHE CBOWCTBA
(peaKI_[I/II/I TUAPUPOBAHUSA, TAJIOTCHHUPOBAHUA, THUApaTAllUH, OKHCJICHUA U

HOHI/IMepI/I3aI_II/II/I), MOJIYUYCHUC U TPUMCHCHUC
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Anxanuensl: Oyramuen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakHEHIINE
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydyeHne cMHTETHUECKOTO

KaydyKa U pe3UHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psiA. ALIETHIICH —
IPOCTEHIIMHA TpPEeACTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (GU3NYECKHE U
XMMUYECKHE CBOMCTBA (pEakIy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIUY,

TOPEHMSI), IOJIyUEHUE U IPUMEHEHUE

2.5

Apensl. benszon: cocraB, crpoeHme, (QU3MYECKHE U XHUMHYECKHE CBOWCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBaHUs), IOJyYEHUE U IpUMEHEHHE. Toyour:
COCTaB, CTpOCHHE, (uU3NUeCKMe W XHMHYECKHE CBOWCTBA  (peakiuu
raJIOTCHUPOBAaHUSI M HUTPOBAHHS), TOIYYEHHUE M TpHUMEHEHHE. TOKCHYHOCTH
apeHOB. ['eHermueckas CBsA3b MeEXAY YIVIEBOJOPOJAMH, IIPUHAUICKAUMU K

Pa3JINIHBIM KJIacCaM

2.6

[TpupoHbIe HICTOYHUKH YTIIeBOA0po0B. [IpupoaHblil ra3 u monyTHble HEPTIHbIE




ra3sl. Hegp u e€ mpoucxoxaenue. CrnocoObl nepepaboTKu HEPTH: MEepEeroHKa,
KPEKUHT (TepMHUECKUH, KaTtanuTtudeckuit), nuponus. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH W B ObITy. KameHHBIH yroiap u

MPOJIYKTHI €T0 epepadoTKU

Kucnopoaconepxaiiyue OpraHndecKue COSAMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHON U 3TAHON: CTpOeHUE, (PU3NYECKUE
M XUMHUYECKHE  CBOWCTBa  (peakluu  C  AQKTUBHBIMH  METaJUIAMU,
raJIoreHOBOJIOPOJIaMHU, TOpPEHUE), IMpPUMEHEHHE. BoJOpOJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlefiCTBME METaHOJIa U ATaHOJIa HA OPraHU3M 4YeJIOBEKa.
MHoOroaTroMHble CIUPTHI. ITUICHIIIUKOIb U TIUIEPUH: CTPOCHUE, PU3NYECKHE U
XUMHYECKHE CBOMCTBa (B3aMMOJCHCTBHE CO  IIEIOYHBIMHU  METaJUIAMU,
KaueCTBEHHasi peakiusi Ha MHOIOATOMHBIE CHHPTHI). JleiicTBUEe Ha Opranusm

YCJIOBCKaA. HpI/IMeHeHI/Ie TIMHOEPpHUHA U STUJICHITIUKOJIA

3.2

@deHOM:  CTpOGHHE MOJIEKYNBI, (U3WYECKMEe U XUMHUYECKHE CBOICTBA.

Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaeruipl ¥ KeTOHbI. DopMabIeTH I, alleTalbACTUl: CTPOCHHE, (PU3UIECKUE U
XUMUYECKHE CBOMCTBA (pPEaKIMKM OKHMCIICHHUS U BOCCTAHOBJICHUS, KaueCTBCHHBIC

peaxkuun), MoJy4eHue U IpUMEHEHNE

3.4

OAHOOCHOBHBIE TpeAeabHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHAs U YKCyCHas
KHUCJIOTBI: CTPOCHUE, PU3MUECKUE U XUMUUECKUE CBOICTBA (CBOMCTBA, 00OmIHMe s
Kjlacca KHCJIOT, peakius dSTepuuKanuu), TNOJIy4eHHe ¢ INPUMEHEHHE.
CreapuHOBas M OJICMHOBAs KUCJIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX

KHCIOT. MBIla KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIICEC HeﬁCTBHe

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupel. 'maponus xupos. [Ipumenenue xupoB. buonoruyeckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(HKaIus yrieBoJoB (MOHO-, AW- U TOJIHCAXAPUIIB).
I'moko3a — mpocTednmii MOHOCaxapul: OCOOCHHOCTH CTPOCHHS MOJIEKYIIbI,
(dbu3MvecKre 1 XUMUYECKHEe CBOMCTBA (B3auMoaeiicTBre ¢ Tuapokcuaom meau(Il),
OKHCJICHWE aMMHa4YHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBieHmeE,
OpOXKEHHE TIIOKO3bl), HAXOXJECHUE B IPHPOJIE, NMPUMEHEHUE, Ouoornueckas
poiab. @otocunTe3. PpyKTO3a KaK M30Mep INIOKO3bl. Kpaxman u nesmnronos3a Kak
npupoaHbie mnoiaumepbl. CTpoeHHe KpaxMmana M Leuiono3bl. dusznueckue u

XUMHUYECKHE CBOICTBA KpaxMaia (TUIpOJIn3, KaYeCTBEHHAs PEaKIus C HOJIO0M)

A3oTcoIepKaIiie OpraHuIecKiue COeTMHCHUS

4.1

AMUHOKHUCIOTEL Kak amQoTepHble opraHuyeckue coenuHeHus. dusuueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe riauiuHa). buonoruueckoe




3HAa4YCHUEC aMHHOKUCIIOT. HGHTI/II[BI

4.2

benkn Kak mIpUPONHBIE BBICOKOMOJEKYJSApHBIE coenuHeHusA. IlepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THIPOIIU3, ACHATYpallvsl, KAYeCTBCHHbBIE PEaKIINH Ha OCITKH

BBICOKOMOJIEKYIIIPHBIE COCIUHEHUS

5.1

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEAMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEAHSISI MOJIEKYIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —

noJmmMepus3alAa U NOJIMKOHACHCAI A

5.2

OKCliepUMEHTAIbHbIE METOJbl M3y4YEHHUS BEIIECTB U UX I[PeBpaLICHHI:
O3HaKOMJICHHE ¢ 00pa3liaMu MPUPOJAHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yykoB. [losrydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUS

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

XUMHUYECKUH 371eMeHT. ATOM. SIapo atoma, M30TOIBL. DJIEKTpOHHAsE 000JI0YKa.
DHepreTuveckre YpoBHHU, MOIYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DTIEMEHTHI.
OcoOeHHOCTH pacIpe/ieIeHus] IEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJO0B. DIEKTPOHHASA KOH(UTYpaIHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XuMu4eckux saeMenToB 1. M.
MenpeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U Ilepuoguyeckol CHCTEMBI
xuMuyeckux aemeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB XUMHUUYECKHX OJJIEMEHTOB U
o0pazyeMbIX WMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TPYIIaM W TEpUOIaM.

3HadeHUe MNepUoOANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

Ctpoenne BemiecTBa. XHUMHYECKas CBsI3b. BHIBI XHUMHUYECKOW  CBS3H
(koBajieHTHAsi HEMOJISIpHAsE M TMOJsipHAsi, HWOHHAs, MeTajmyeckas). VoHbI:
KaTUOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW XUMUYECKOW CBSI3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHEIN). BomopoaHas cBs3b

1.4

BaneHTHOCT. DNeKTpoOTpHUIIATETbHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. [HIMbl KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTALIMYECKOM pemérku. IloHsATne O AucnepcHsIX

cucremax. VMCTUHHEBIE U KOJUIOUJHBIC paCTBOPHI. MaccoBas J0Js BC€IICCTBA B




pacTtBope

1.6

Knaccudukanus Heopranndeckux coenuHeHnii. HoMeHknaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukammss — XMMHYECKMX — peakuuil B
HEOPraHMYECKON U OPraHMYECKON XMMHUH. 3aKOH COXPAHEHHUs MacChl BEILECTB,

3aKOH COXPaHEHMsI U MPEBPALCHHS SHEPTUN IPU XUMHUECKHUX PEaKIMIX

1.8

CKOpoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMu4yeckoe paBHoBecue. DakTophl, BIMSIOMIUE HA

cocTosiHue Xxumuieckoro pasHoBecus. [Tpunuun Jle [latense

1.10

OnexTponuTrueckas aucconuanus. CuiapHbIe W ciadbie AnekTposnThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIIasl, HEUTpalibHAas, IIeJIouHast. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxenue HeMerauioB B llepuoauyeckoi cucreMe XUMUYECKUX
anemenToB J[.M. MenzaeneeBa U OCOOEHHOCTH CTpoeHHS aToMOB. Dusndeckue

CBOMCTBa HEMETAIIIOB. AJIJIOTPOINHSI HEMETAJIOB (Ha MpUMEpPE KUCIOPOAa, CEPBI,

dbocdopa u yriepona)

2.2

XYWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTEHOB, CEpbI, a30Ta,
dbochopa, yriepomsa W KpEeMHHs) M HX  COeAMHEHUH  (OKCHIOB,
KHCIIOPOJICOACPKAIMX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). llpuMeHenue

BaXXHEUIITNX HEMETAIJIOB U UX COCIUHEHUN
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Meramnsl. Ilonoxenune meramioB B Ilepuogudeckod cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS DJIEKTPOHHBIX 000J0YEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBocTBa MeTalIoB. CIlaBbl METAIIIOB.

DNEKTPOXUMHUYECKUH Psiji HAIIPSHKEHUH METaIIOB
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XYWMHYECKHE CBONCTBA BAKHEHIIMX METAJIOB (HATPUM, KaluWii, KaabIUH,
MarHuii, aJTIOMUHHHA, ITUHK, XpPOM, JKele30, MeIb) W HX coequHeHwit. Oomue

CIIOCOOBI MOJIYYCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B GBITy U TCXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMJICKAINIUX K PA3JIMIHBIM

KiaccaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B 00€Cre4eHHHM 3KOJOTUYECKOW, SHEPreTUYeCKOW H THIIEBOM
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHSATHE O Hay4YHBIX METOAaX MO3HAHHS

BEIIIECTB U XUMUUYECKHUX PEAKIIUHA

32

[IpencraBienust 06 OOIMIKMX HAYYHBIX NMPUHIUIAX MPOMBIIUIEHHOTO MOJYYEHHS




BOXHEHIIMX BellecTB. UenoBeK B MHUpE BELIECTB U MATEPHANIOB: BAaXKHEUILIHNE
CTPOUTENBHBIE MaTepualbl, KOHCTPYKUHOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuabl Uil AJIEKTPOHUKH, HAaHOMATEpHANIbl, OPTaHUYECKHE U

MUHEpaJIbHBIE YI00pEeHUs

33

XuMus W 300pOBbE UEJIOBEKAa: MpaBUja KCIOIb30BAHUS JIEKAPCTBEHHBIX
[pernapaTosB, MpaBuiia 6€30MacHOr0 UCIOJIB30BaHUS MTPEnapaToB ObITOBOI XUMUU

B [IOBCEHEBHOM KU3HU




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xumus, 10 knace/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkor C.A.
AxrmmonepHoe o61mectBo «M3marenbetBo «lIpocBemenue»
2. Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.
AxrmmonepHoe o61iectBo «M3marenbetBo «lIpocBemenuer

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Xumus, 10 knace/ IN'abpuensa O.C., Ocrpoymos W.I'., Cnaakos C.A.
AxrmmonepHoe o61miectBo «M3marenbetBo «lIpocBemenue»

» Xumusi, 11 xkmace/ IN'abpuensa O.C., Octpoymos U.I'., Craakos C.A.
AkrmmonepHoe o60miecTBo «M3marenberBo «lIpocBemenne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://edsoo.ru/

https://educont.ru/

https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
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