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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YypOBHE cpemHero ooOmiero o0Opa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI
dbenepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEIHEro oO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DeaepasbHOM  OCYAApPCTBEHHOM
oOpazoBarenbHoM cTtaHaapre COO, c¢ yu€rom Konmenmuu mnpemnoaBaHus
ydyeOHOoro mpeamera «XuMusi» B oOpa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
Qdenepanuu, pealM3yIONIUX OCHOBHbIE 00pa3oBaTelIbHbIE NPOTpaMMbl, U
OCHOBHBIX TnoIokeHH «Crparernn pa3BUTHS BocnUTaHud B Poccuiickon
Oenepanuun Ha nepuoa a0 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSIEHUIO
oO1uielt cTpaTeruu o0y4eHusl, BOCIUTAHUSL U PAa3BUTHUS, OOYUaAIOIIUXCS CPEACTBAMU
yaeOHoro npeamera «Xumusi» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIN
koHuentyanpHeie nonoxenuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COJICp)KaHMsI, PE3yJbTATOB OOy4YEeHUS W TpeOOBaHMI K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHOM  OpraHu3alluM, SIBIISIETCSI HEOThEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIOIIMM 3TAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX I[EHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHUCTEME XUMHUYECKOro o00pa30BaHHA. OTU LIEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhl
YelloBeKa, a TakKKe DJKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0pOBbI0 M TpUpOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOyyJaromuxcs Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS CPEACTBAMHU YUEOHOTO
npenMera «XuMUS», COJAEpPKAHHE M IOCTPOCHHE KOTOPOro ONpeNesieHbl B
nporpaMMme MO XUMUU C Y4€TOM cCheuuUKd HAyKh XUMUHU, €€ 3HAaYyeHUs B
MO3HAHWUU TPUPOABI U B MaTEpPHAIbLHOM KU3HU OOIIECTBAa, a TaKXKe C Y4ETOM
o0mMX Mened M MPUHLWIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyl0 poJib B
COBPEMEHHOW IUBUIIM3AINH, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PALMOHAIBHOIO HAYYHOTO MBIILJIEHUS,
B CO3/IaHHME€ LEIOCTHOrO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
OpUPO/Bl M YellOBEeKa, KOTopoe (opmMupyercs B XMUMHUHM Ha OCHOBE MOHHUMAHMS
BELIECTBEHHOI'O COCTaBa OKPYXKAKOLIETO0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHEM BEIEeCTB, UX CBOMCTBAMHU U BO3MOXHBIMHU 00IACTSIMU IPUMEHEHUSI.



TecHO B3aMMOJIEMCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHS CTalla
HEOTHEMJIEMOIN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOUMBIM YCIOBUEM YCTIEITHOTO
TpyJa W SKM3HU KaxJaoro ujeHa oOmiectBa. CoBpeMeHHas XUMHUSI KaK Hayka
CO3MJATENbHAs, KAK HayKa BBICOKMX TEXHOJIOTMHA HAmNpaBlIeHA Ha pPEIICHUE
100adbHBIX TPOOJEM YCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBUM C OOMIMMU MENSIMH W TMPUHIUIAMU CPEIHEro OOIIero
oOpa3oBaHus cojaepxanue npenmera «Xumus» (10—11 kmaccer, 6a30BbI yPOBEHB
W3Y4YEHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommuxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYMA, HPOJOJDKECHUS
0o0pa3oBaHus B pa3IUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapisitomiuMu  ipeiMeTa  «XHUMHs»  SBISIFOTCS  0a30BbIE  KYpChl  —
«Oprannueckas xumus» U «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUSI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HayKHU: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XMMHH (C BKJIIOYEHUEM 3HAHUNM U3 OOIIEH XUMUU) U
OpraHn4eckon xumuu. PopMUpOBaHUE JAHHOM CHUCTEMBI 3HAHUW NPU U3Yy4YEHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHMsSI BCETO MHOroo0Opaswus
BEIIECTB HA OCHOBE OOIINUX MOHITHH, 3aKOHOB U TEOPUN XHMHUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuueckas XuMus» cpopMupoBaHa B TpOrpaMMe IO XUMHU Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3Y4YEHHI0 Yy4eOHOro Marepuasia U o0yclOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAaHWM Ha  ONPEACIEHHBIX
TEOPETUYECKNX YPOBHAX. Tak, B Kypce€ OpPraHMYECKON XHMHUHU BEIIECTBA
paccMaTpUBalOTCA Ha YPOBHE KJIIACCMYECKOM TEOPHUU CTPOEHUS OPTraHUYECKUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPECOXMMHUYECKUX M IJIEKTPOHHBIX
NpecTaBlieHnid O cTpoeHun BemecTB. CBeneHuss 00 M3ydaeMbIX B Kypce
BEII[ECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB JIO CIOXKHBIX OMOJOTHUECKU
AKTUBHBIX COCIMHEHUN. B Kypce OpraHMyeckoW XWMHUM TOJIy4arOT Pa3BUTHUE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs IEPBOHAYATILHBIC
NPEACTABICHUS O XUMHUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKOU PEAKIINH.

[lon HOBBIM YyrjaoM 3peHHss B IMpeaMere «XUMHsS» 0a30BOro ypOBHS
paccMaTpUBAEeTCs W3YYCHHBIH Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUYECKUA MaTepuan © (PaKTOIOrMYEeCKHuEe CBEACHUS O BEIIeCTBaX U
XUMUYeckor peakiuu. Tak, B yacTHocTH, B Kypce «OOIas W HeopraHudeckas
XUMUSD» OOYyYarOUIMMCSl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYECKUX TO3HUIUH,



INIy0oXe TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011a0111el 10 0OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHWN O Ba)XKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKKE O XUMHUYECKHUX PEAKLUMAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpoTeKaHus jgomnonHsercs B Kypcax 10 um 11 xkmaccos
JJIEMEHTAMHM  COJEP’KaHUsI, HMEIOIIMMM KYJIbTYPOJIOIMYECKUH W IPUKIIAJIHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMHHU C
IPYTMMHU HayKaMH{, PacKpbIBAOT €€ pPOJjb B IO3HABATEIbHOM M MPaKTUYECKOH
NESATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXXEHHUSI K MPOIECCY
TBOpYECTBA B 00JIACTU TEOPUU U NMPAKTUYECKUX MPUIOKEHUN XMMHHU, TIOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBATbCS B OOILNECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0sieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH MH(POPMALMIO U
OpUMEHATh €€ I TOMNOJHEHUS 3HaHWM, pelIeHUs HWHTEUIEKTYalbHbIX U
AKCIIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 33/a4. B 1enoM conepkanue yueOHOro
npenMera  «XUMUSD»  JTaHHOTO  YPOBHSL ~ M3YyYEHHsT OPUEHTHPOBAHO  Ha
dopmupoBaHue y 0OydarOIIUXCsI MHPOBO33PEHUECKONH OCHOBBI ISl MMOHHUMAaHHS
bunocopckux HaeH, TaKMX KaK: MaTE€pUaIbHOE €IMHCTBO HEOPTaHUYECKOro M
OpPraHUYECKOro Mupa, OOYCIOBJIEHHOCTb CBOMCTB BEIIECTB MX COCTaBOM U
CTPOEHUEM, ITO3HABAEMOCTb IPUPOJHBIX SIBJIEHUA IYyTEM O3KCIIEPUMEHTA U
pelleHus] MPOTUBOPEYMH MEXKIAy HOBbIMH (PaKTaMM U TEOPETHYECKUMU
IPEANnOoChUIKaMHU, OCO3HAHUE POJIM XMMUHU B PELICHUHU 3KOJIOTMYECKUX Mpodiem, a
TaKkKe MpolseM cOepeKeHUs] FHEPreTUUECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B nmnane pemieHus 3agad  BOCIHTAHMS, pa3BUTUS W COLMAIIMA3ALMUHU
oOy4Jaromuxcs NPUHATbIE NPOrpaMMOM IO XUMHUU TMOJXOJbl K OINPEAESICHUIO
COJEp’KaHUS M TOCTPOEHHUS MpeAMeTa MpeayCMaTpUBalOT (OPMUPOBAHUE
YHHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUH, HMEIOMUX 0a30Boe 3HAUYEHUE s
pa3IMYHBIX BHJIOB JIEATEIIHOCTU: pEHIeHUs MpoOJjieM, IOUCKA, aHaliu3a U
00paboTku MHGOPMALMHI, HEOOXOIUMBIX JJI NPUOOPETEHHUS OIbITa MPAKTUYECKON
U HCCIEN0BATENBCKON AESITEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
00pa30BaHMsl, TAK U HA YPOBHE CPEHETO OOIIET0 00pa30BaHMs, IPU ONPEAECIECHUN
COJIEPKATEJIbHOM XAPAaKTEPUCTHUKHU LeJeld W3Y4eHUs NpeIMeTa HallpaBICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHYECKOU
JESATENBHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KyJibTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW INOAXOHA K OIPEIACICHHUIO LENEH HU3Y4YCHUs
peIMeTa SBJISETCS BIOJIHE ONPABIaHHBIM.



CornacHO JTaHHOW TOYKE 3PCHUS TJIABHBIMH ICISAMH HW3YYCHHS TPEaAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAstOTCA:

e (opMupoBaHHWE CHCTEMBI XHMHYCCKMX 3HAaHMM KaK  BaKHEHIEH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOWU
JeKAT KIOYEBbIC TOHATHS, (PyHIaMEHTAIbHbBIC 3aKOHBI U TECOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHN T MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIICHHE C UCTOpHUeH
WX Pa3BUTHUS U CTAHOBIICHHUS,

e (hopMHpOBaHHWE W PA3BUTHUE MPEIACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOIUMBIX JUIsl MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBICHHM,
UMEIOIIUX MECTO B MPUPO/JIC, B TPAKTUIECKON U TIOBCETHEBHOU KU3HH,

e pa3BUTHE YMEHHI U CIIOCOOOB JEATEIBLHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSCHEHHEM XHMHYECKOrO0 JKCIIEPUMEHTa, COOJIOJICHUEM IPaBUI
0e30macHOro O0paIleHus ¢ BEIICCTBAMH.

Hapsiny ¢ atumMm, comepkatenbHasi XapaKTepUCTUKA TSl U 3a/1ad N3YICHHSI
npeaMeTa B IporpaMMe 10 XMMHUW YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME CpeaHero oomero odpazoBanus. CeroaHs B
NpernoJjaBaHud ~ XWMHUHM B OONbINIEH  CTemeHW OTHAETCS  MPEATNOYTCHUE
NPAKTHYCCKONH KOMIIOHCHTE COJACpKaHWUsS OOYydeHHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA 00IIIE00pa30BaTEIbHOM OpraHM3alliy, BIAICIONIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHATBHONW TPAaMOTHOCTBIO, TO €CTh CHOCOOaMU H
YMEHUSIMUA aKTUBHOT'O TIOJYYCHHsI 3HAHWUN M NMPUMEHEHUS WX B PEAbHOU >KU3HU
JUTSL pEIICHUS TIPaKTUYCCKUX 3a/1ad.

B cBs3u ¢ 3TUM mnpu U3ydeHUHW IMpeaMera «XUMHUS» JOMHHHUPYIOIIEE
3HaU€HHE MPUOOPETAIOT TAaKKE LIETU U 3a]]a4H, KaK:

aganTamnys 00yJaromuXcs K YCIOBHSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBAaHWE  WHTEUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopmupoBaHue y OOYyYarOIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE JMJIS PAa3JIMYHBIX BHUIOB
JIESITENHHOCTU: PEIlIeHUs Mpo0seM, MOUCKa, aHalin3a U 00pabOTKM MH(OpPMAIIUH,
HEOOXOMUMBIX ISl TIPHOOPETCHHS ONbITa JCATCIBHOCTH, KOTOpas 3aHHMAcCT
BOXHOC MECTO B TIO3HAHWHW XUMHUH, a TaKKe I OICHKH C TIO3MIHI
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XHUMHUYECKHX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEY;



pa3BUTHE MO3HABATENBbHBIX HHTEPECOB, MHTEIJIEKTYalbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00y4YaroIUXCs: CIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XMMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHH JIJIsI TIONCKA U aHaln3a y4eOHOU u
HAy4YHO-TIOMYJISIPHON MH(OPMAIMU XUMHUYECKOT0 COJEPKAHMS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOIO U JIOTHYECKOT0
MBIIIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TPOBEICHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYarommxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HANPABJICHHOCTH XUMHH, €€ BaXHOW POJM B PEIICHUHM TJIOOAIBHBIX MPOOIeM
pPalMOHAIBHOT'O MPUPOIONOIb30BAHMS, OMOIHEHUSI SHEPIE€TUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOI0 PABHOBECHUSA, OCO3HAHUS HEOOXOIMMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBbIO, a TaKKe NPUOOPETEHHs OIbITa
UCTIOJIb30BaHUS TOTYYEHHBIX 3HAHWUW JJIs TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSMHU.

B yueOHOM miaHe cpenHero ooOmero o0pa3oBaHUs MpeAMET «XHUMUS»
0a30BOr0 ypOBHSI BXOJUT B COCTaB IpeIMeTHON o0nacTu «EcTecTBEeHHO-Hay4YHbIE
PEAMETHI.

OO6miee 4ynciao YacoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUH, HA 0230BOM YpPOBHE
cpenHero oomiero oopazoBanusi, cocrapisier 68 dacoB: B 10 kimacce — 34 ygaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 gac B Hezeno).



COJAEP XAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XMMHUH

[IpeaMer oprannyeckor XMMHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuajoB. Teopusi CTPOEHUS OPraHUYECKHX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBIE MonoxkeHuss. CTpyKTypHbBIEC (DOPMYITBI
OpPraHWYECKMX BemecTB. lomMonorusa, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o kinaccupuUKalMU OpraHUYecKUx BemlecTB. HoMmeHkIaTypa
OpraHUYECKUX COCJUHEHUU (CUCTEMaTHYeCcKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAXKHEHIIINUX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HAaKOMJICHHE C O00pa3laMy OpraHUYecKHX BEIIeCTB W MaTepuajaMd Ha HX
OCHOBE, MOJICIUPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOJIOJIEHUE WU
ONMCAHNE JEMOHCTPALUMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH u 3TaH —
OpOoCTEHIINE MPEICTABUTENN AaJIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuu 3aMelleHus] U TOPEHHs), HAXOXKJIEHUE B IMPUPOJE, MOIyYEeHUE M
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM PSAA. DTUIEH U NPOINWIEH —
OpOCTEHIINE MPEACTABUTENN AQJIKEHOB: (PU3UYECKHE WU XHUMHUYECKHME CBOMCTBA
(peakuuMu TUIPUPOBAHMS, TAJOTC€HUPOBAHUS, THUAPATALMHU, OKHCICHUS W
MOJIMMEPHU3ALINH ), TTOJIYYCHUE U PUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIne
XUMHUYECKUE CBOWCTBA (peakiusi nonumepuszanuu). [lonydyeHue CHHTETUYECKOro
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS], TOMOJIOTUYECKUI psijl. ALIETUIICH
— MPOCTEMIINKA NPEICTaBUTENb AJKHUHOB: COCTaB, CTPOCHHE, (PU3HYECKHE U
XUMHUYECKUE CBOMCTBA (peakuMH T'MAPUPOBAHUS, rajlOr€HUPOBAHMS, THApPATALINY,
TOpEHUs), OJYYEHHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, QpU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy rajJloreHUpOBaHUS U HUTPOBAHUS), MOJyYEHHE W NMPUMEHEHUe. Tonyon:
cocmas, cmpoeHue, (uzuueckue U  Xumuueckue  ceolucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUA), NOJAYHUeHUue U npumeHneHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBI3b MEXAY YIVIEBOAOPOAAMH, MPUHALIEKANIUMA K
Pa3JIMYHBIM KJIacCaM.

IIpupogHble MCTOYHUKM YIJIEBOXOPOAOB. IIpupoaHblii ra3 M IOMyTHBIE
HedTsaabie Ta3pl. HedTs u e€ mpoucxoxnenne. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKUM, KaTaJUTUYEeCKui), mnuponu3. I[IpoaykTel
nepepaboTKu HEPTH, UX NPUMEHEHUE B IIPOMBIIIIEHHOCTH U B ObITY. KaMmeHHBIi
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHMS BEIIECTB M HMX NPEBPALICHUM:
O3HAaKOMJIEHHME C o0Opa3lamMu IUIacTMAcC, KaydyyKOB W PE3HHBI, KOJUIEKIUU
«Hedptp» u  «Yromp», MoJenMpoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, MPOBECHUE NPAKTUYECKON PaOOThl: MOIyYEHHE ITUIICHA
Y U3YYEHUE €Tr0 CBOMCTB.

PacuérHble 3anayu.

BbrunciaeHuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Maccel, 0O0BEMa,
KOJIMYECTBA MCXOMHOI'0 BEIECTBA WIM IIPOAYKTA PEAKIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKLIUN).

Kuciiopoaconepskamue oprann4ecKue coeJMHHeHUs

IIpenenbHblE OAHOATOMHBIE CHOUPTBL. METaHOI M 3TAHOJ: CTPOECHHE,
¢u3nyeckue W XUMHUYECKHE CBOICTBa (peaklMu C aKTUBHBIMH MeETaJlJIaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHUEe. BoJopomHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBUE METaHOIa U 3TaHOJIa HA OPTAHU3M YEJIOBEKA.

MHoOroaToMHbl€  CHOUPTBL. OJTWICHIJIMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢u3nyeckue W XUMHUYECKHME CBOWCTBA (B3aMMOCHCTBHE CO MICTOYHBIMH

MeTajulaMi, Ka4eCTBEHHAsl peakiisi Ha MHOIroaToMHbIe crnupThl). JlelicTBue Ha
Opra"u3Mm 4yenoBeka. [[pumeHeHne rimuepruia U STUJICHT UK OIS,

@deHoN: CTPOCHHME MOJEKYJbl, (QU3NYECKUE ¢ XUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenne GpeHomna.

Anpnerunpl U Kemowuwvl. DopMmanmpaeruja, aneTAIbAETUI:  CTPOCHHE,
bu3nYecKre U XMMUYECKHE CBOMCTBA (peaKkIMd OKHUCICHUSI U BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH), IOJTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpefeNbHBIC KapOOHOBBIE KHCIOTH.. MypaBbuHAs U
YKCYCHasl KHUCJIOTBI: CTPOCHHE, (PU3UYECKUE M XUMHYECKHE CBOMNCTBA (CBOMCTRA,
oOuue A Kjiacca KUCIOT, peakuus 3TepuuKalum), noiyyeHue u mpuMeHeHue.
CreapuHOBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE ICHCTBHUE.

Cnoxnbie >¢Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCJIOT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



VYraeBoawl: cocTtaB, kjaccuukamus — yrieBogaoB  (MOHO-, JuU- U
nonrcaxapujibl). [Jr0ko3a — mpocTelii MoHOcaxapui: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBa (B3aMMOJIEUCTBHE C
runpokcuom meau(ll), okuciaeHne amMmuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHUE TIIOKO3bl), HAXOXKJICHUE B NPHUPOJEC, NMPUMEHEHUE,
ounosnornyeckas poisib. @orocunres. pykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemntono3a kak nOpupofHbie noauMepbl. CTpoeHUe Kpaxmania U
nemono3el.  dusmyecke M XUMUYECKUE CBOMCTBAa Kpaxmana (TUIIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METObl M3YYECHMsI BELIECTB M WX MPEBpaIlCHU:
npoBe/ieHrne, HAOJIOJIEHUEe W ONHUCAHUE JEMOHCTPAIMOHHBIX OTBITOB: TOPEHHUE
CIIUPTOB, KAYE€CTBEHHbIC PEAKIMU OJHOATOMHBLIX CHHUPTOB (OKUCJIEHUE STaHOja
okcuniom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOEHCTBHE TJHUIIEPHUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmenu(ll), B3aumMopeicTBue Kpaxmana € HOIOM),
MIPOBEAEHUE MTPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaun.

Bolunciiennss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOr0 BEIECTBA WM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00bEMY, KOTUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WX MPOAYKTOB PEAKIINH).

A3oTcojiepxKaIue OpraHMuecKue COeTMHECHMUS.

AMMHOKHCIIOTBHI Kak amM(oOTepHble OpraHuyeckue coeauHeHus. duznueckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe ruiuHa). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak mnpupogHbIE BBICOKOMOJIEKYJSApHbIC coenauHeHus. [lepBuuHnas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenKkoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINK Ha OCTTKH.

OKCIEPUMEHTAIbHBIE METOJbl H3YUEHHS] BEIIECTB U HX NPEBpallCHUM:
HAOJII0/ICHUE U OMMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATYypalys OCIKOB MpHU
HarpeBaHUM, IIBETHHIC PEAKITUN OCIIKOB.

BrbicokoMouiekyJIsipHbIE COeIMHEHHUS

OCHOBHBIE€ TOHSATHUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALNH, CPEIHSS MOJIEKYIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIUHEHUU —
MOJIMMEPU3ALINS U TTOJIMKOHEHCAIIHSI.

OKCIEpUMEHTAIbHBIE METOJbI M3YUCHHS BEIIECTB W MX IpEBpaIlcHUM:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOJHBIX M UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4YyKOB.

MexnpenMeTHbIe CBSI3H.



Peanuzanmst MeXnpeIMETHBIX CBSI3€H MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBISICTCS UYepe3 HCIOIb30BaHHE KaK OOIIUX eCTECTBEHHO-
HAy4YHBIX TIOHATHH, TaK W TOHATUH, SBISIOMUXCS CUCTEMHBIMU JUTSI OTACIBHBIX
NIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TTOHATHUS: SIBICHNUE, HAYIHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaju3, CUHTE3, KiIaccu(UKaIims, MepruOJUIHOCTh, HAOIIOICHNUE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTUPOBAHHUE.

Owuszuka: Martepus, DOHEprusi, Macca, aTroM, OJJIEKTPOH, MOJEKYIa,
SHEPreTUYECKUM YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BETMUNHBI U €IMHUIIBI KX U3MEPCHHS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEUIECTB B OpraHU3ME,
dboTocuHTe3, OMOJOTWYECKH AaKTHBHBIC BeIiecTBa (OENKH, YTIIEBOIBI, KHPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpaIbl, TOPHBIE TTOPOJIBI, TIOJE3HBIE UCKOMAaeMbIE, TOIUIHBO,
pecypchl.

TexHomorusi: mNHIEBBIC MPOMYKTHl, OCHOBBI PAIMOHAILHOTO THTAHMUS,
MOIOIIIE CPEICTBA, JIEKAPCTBEHHBIE M KOCMETHUECKHE IMpemapaThl, MaTepUasbl U3
MCKYCCTBCHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTTAHUYECKAA XUMUA

Teopernueckue 0CHOBbI XUMMHU

XuMU4eCcKH 3neMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
000J104Ka. DHEPreTUUeCKHe YpOBHU, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeseseHus] 3JEKTPOHOB MO OpOUTasiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUO0B. DJIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Tepnonnueckunt 3akoH u Ilepuonnyeckas cucrema XUMUUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEpUOANYECKOrO 3aKOHA M Ilepmoanueckoi CUCTEMBI
xuMu4deckux aneMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOU TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYIIaM W TEpHOaM.
3Ha4YeHUE NEPUOINIECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KOBaJIEHTHAsl HEMOJIIPHAsl W MOJSIpHAs, MOHHAs, MeTauinueckas). MexaHUu3Mbl
o0pa3oBaHUsSI KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBI W JOHOPHO-
akuenTopHslil). BomopoaHas cBs3b. BaneHTHOCTb. ONEKTPOOTPHULATENTBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U aHUOHBI.



BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTALIUYECKON PEIIETKHU.

[lonsiTe 0 mucnepcHbIX cUCTeMax. VICTMHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10JI BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCUHECHUM. Homenkiatypa
HEOPTraHWYECKNX BEMIECTB. [ eHeTHuYecKass CBSI3b HEOPraHUYECKHUX BEIIECTB,
MIPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumunueckass  peakuus. Knaccudukanmss  XuMHUUYECKHUX — peakiuid B
HEOPraHWYECKOW U OpPraHWYEeCKOM XHWMHHU. 3aKOH COXPAHEHHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS Y MPEBPAIICHUS SHEPTUU IMPU XUMHUYECKUX PEAKIUSX.

CKopoCTh peakuuy, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTUMbIe
peakiuuu. XHUMHUYECKOEe paBHOBecue. DaKTOpbl, BIMUAKOIIME HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipunuun Jle Hlarense.

DnekTpoauTnyeckas aucconuanusa. CuibHbIC U caadbie 2JIeKTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCJIasl, HEUTPaJIbHAs, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

ODKCNEPUMEHTAIbHbIE METO/Ibl HW3YUYE€HHUSI BEIIECTB W HUX MPEBPAILCHUN:
neMoHcTpanus Taomui «lleprogumueckas cucremMa xuMudeckux sinementoB 1. U.
MenneneeBa», U3ydeHUE MOJIENEH KPUCTAJUIMUYECKUX PEHIETOK, HAOIIOACHUE U
OMHUCaHUE JIEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yiokKeHHE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUM KaTaJIM3aTOpa, ONPEACICHHUE CPEIbl PaCTBOPOB BEILIECTB
C TIOMONIBIO YHUBEPCAIBHOT'O WHIWKATOPA, PEAKIWH HOHHOTO OOMeEHa),
POBECHUE MPAKTUYECKON paboThl «BiusiHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKIIUN.

Pacuérnsbie 3anaun.

Pacuérel 10 ypaBHEHUAM XHMHUYECKUX PEAKIUKA, B TOM  YHCIE
TEPMOXUMUYECKUE PACUEThI, PACUETHl C HCIOJIb30BAHUEM IIOHATHUS «MACCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilonoxkenne HemetayuioB B Ilepuoamyeckoil  cucteme
xumuyeckux siementoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTpONHUS HEMETAIOB (Ha TMpuMepe
KHCIIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BA)KHEHMIIIMX HEMETAJJIOB (TaJOT€HOB, CEpPhl, a30Ta,
dochopa, yraepoga M KpEeMHHMsS) M MX  COCOUHEHUH  (OKCHIOB,
KHCJIOPOJICOAEPKAIITUX KUCIIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IpumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COETUHEHUN.



Meramisl. [lonoxenue merannoB B Ilepmoamyeckoil cucteMe XMMHUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JO0UEK
aToMoB MertasuioB. OOume gusnyeckue cBorcTBa MeTamuioB. CriaBbl METaJIOB.
DIIEKTPOXUMHUUYECKUIN PSiJI HAMIPSI)KEHU METaJJIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAIJIOB (HATPUM, KaJlUid, KaJbIIHM,
Mar"ui, amoOMUHHHI, IIMHK, XPOM, JK€JI€30, MEJlb) U UX COCAUHEHUM.

OO6mme crocoObl Monmy4yeHus: MeTaioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIBl W3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3y4YeHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIBLHBIX 3aj7a4, HAaONIOJIEHWEe U OIHUCAHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE TUIPOKCHUIA aTIOMUHUS C PACTBOPaAMHU
KHUCJIOT U IeJIoUel, KaUeCTBEHHbIE PEAKIIMU HAa KaTHOHBI METAJLIIOB).

Pacuérunle 3amaqn.

Pacuérer maccel BemecTBa WM 00bEMa Ta30B MO WU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BbEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO
U3 BEIIECTB UMEET IPUMECH.

XUMHUSA U KU3Hb

Ponp xuMum B 0OeCrieY€HUM SKOJOTHYECKOW, IHEPreTUYECKOW M MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHATHE O HAy4HBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO
MOJIyYEHUS] BAXKHEUIIINX BELIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXKHEHUIINE CTPOUTEIIbHBIE
Marepualbl, KOHCTPYKUHMOHHBIE MaTepualbl, Kpacku, CTEKJIO, KepaMHKa,
Matepuainbl JUisl 3JEKTPOHUKH, HaHOMATepHallbl, OPraHUYECKUE U MUHEpaJIbHbIE
ya00peHus.

XuMHUsS W 3I0pPOBbE YEIIOBEKA: MPAaBUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 6€30MacHOr0 MCIOJIb30BaHUS MPEnapaToB OBITOBOW XUMHH
B IMIOBCEJITHEBHOM KU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzanmsi  MeXNpeaMETHBIX  CBsi3ed TOpU  HM3y4YeHMM OOmmed u
HEOpraHnueckoi xuMuu B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHATUM, SBISIOLIUXCS
CHUCTEMHBIMHM JJIS1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mme ecTecTBEHHO-HAY4YHBbIE TMOHSTHS: HAY4YHBIM (DakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KiIaccupukanus, TMepUOIMYHOCTh, HAOII0IEHNE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



dwusuka: MaTepus, YHEPTHsl, Macca, aToM, dIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, PaJMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKHIA YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEUIeCTBa, (pU3MYECKHe BETUYMHBI M €IUHHIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPODJIEMEHTbI, BATAMHHBI, 0OMEH BEI[ECTB B OpraHU3ME.

['eorpa¢usi: MuHepaibl, TOPHbIE MTOPOABI, MOJE3HbIE UCKOMAEMbIE, TOILIIUBO,
pecypchl.

TexHomorus: XuMuU4ecKasi MPOMBIIIIIEHHOCTh, METAJLTypIHs, MPOU3BOJACTBO
CTPOUTENIbHBIX MAaTEpUaNIOB, CEIbCKOXO3IWCTBEHHOE IPOU3BOACTBO, MHUILEBAs
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  IPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMPernapaTroB, IMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTe€pHAaJIOB,
AJIEKTPOHHASI TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUNU
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUSA K peE3yibTaTaM OCBOCHHUS
OOyYarOIIMMHUCSL TPOTPpaMM CPEIHEro OO0IIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HayuHOo-MeToauueckoil OCHOBOWM s
pa3paboTKU IJIAHUPYEMBIX PE3yJbTATOB OCBOEHHUSA NPOrPaMM CPEIHEro OOILIEro
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-IESATEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISAIONIHE:

OCO3HAHHE OO0YYaIOIMMHCSI POCCUNUCKOW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOMPE/IEIICHHIO;

HAJIMYHE MOTUBAIIUN K 00yUYEHUIO;

[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEN U UCTOPUYECKUX TPAAULIUNA 0a30BON HAYKU XHUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU 1IEHHOCTHO-CMBICTIOBBIMUA YCTAHOBKaMH, MPUCYIIMMH II€JIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HaJIM4Yue MPABOCO3HAHUS IKOJOTHUUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh
€U U CTPOUTH )KU3HECHHBIE TJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS TMpeaMera «XHUMHS» JIOCTUTalOTCA B
€IUHCTBE Y4YeOHOM U BOCMHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U WJleaJaMu POCCUHCKOTO TPaXXTAHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TIOBEJAEHUS,  CIOCOOCTBYIOIIMMH  IMpOIEccam
CaMOITO3HAHUS, CaMOpPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIUYHOCTHU
o0yyJarommxcs.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mpenMera «XUMHUS» OTPaXKaIOT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
o0y4Jaromuxcs Mo peaju3aliiy NPUHATHIX B OOIIECTBE IEHHOCTEN, B TOM YHUCIIE B
YacTu:

1) rpaxaaHCcKOro BOCIMTAHMS .

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTAaBICHUS O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOIICHHUHU B KOJIJICKTHBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTU MpU CO3JAaHUHU
y4eOHBIX MPOEKTOB, PEUICHUU YyYEOHBIX M TO3HABATEIbHBIX 3aJlay, BBHIMOIHEHUHU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATH MOTHBBI, HAMEPEHUS, JIOTHKY H
apryMEeHTBI IPYruX MPU aHAIU3€ Pa3INYHbIX BUOB YUEOHOU NEATENbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUS

LEHHOCTHOI'O OTHOLIEHHWS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTCUYECTBEHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHYECKOTrO
NPUMEHEHUS] XMMHUH, OCO3HAHUS TOrO, YTO JOCTHXKEHHUS HAYKH €CTh PE3YIbTaT
JUIMTENbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  AOKCIIEPUMEHTAIBHBIX  IOHWCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M [O3HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEJOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTE€YEeCTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUM, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJIEHUE M TOCTYIKH CBOMX TOBApHILEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
HOCTYIIKOB;

4) dopMupoBaHuS KYJIbTYPHI 310POBbS:

MOHUMAHMS I1IEHHOCTEW 310poBOoro u 0Oe3omacHOro oOpa3za >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (HU3UYECKOMY U
IICUXHUYECKOMY 3/I0POBBIO;

coOmroieHus1 TpaBui O€30MacHOro oOpalleHusi ¢ BeUlecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU ACATEIBHOCTH;

NOHUMAaHMSI LEHHOCTH NpaBWJ HHAMBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJAEHHS B CUTYaIUsIX, YTPOKAIOIINX 3J0OPOBBIO U JKU3HH JIIOJIEH;

OCO3HAHMS TOCHEACTBUN W HENMPUSATUS BPEAHBIX NPHUBBIYEK (YHOTpEOICHMUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IMOJIE3HOM, TBOPYECKOM W  APYrMX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUM NPAKTUYECKUX 3a7ad
COIIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EeHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 1O XUMUU;

YBOKEHUS K TPYAY, JIOASAM TPyJa U pe3ysibTaTaM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAWBUIYAIBHOW TPACKTOPUHU
oOpa3zoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HUHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) ’K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTMUECKHU 11€J1€CO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOUYHUKY
CYIIECTBOBAHMUS KU3HU HA 3eMIIE;

MOHUMAaHHS TJIOOATBHOTO XapaKTepa SKOJOTHYECKUX IPOOJIeM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHON CPEIbI;

OCO3HAHUSA HEOOXOAUMOCTH HCIOJAb30BAHUSA JOCTHDKCHUM XHMHUU IS
pelIeHus1 BOMPOCOB PallMOHAIBHOTO MPUPOOIOIB30BAHMUS;

AKTUBHOIO HENPUATUA JCHUCTBHM, TMPHUHOCAIIUX BpEH OKPYKAIOIIEH
OPUPOJHON Cpelie, YMEHHsI MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTMYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HaJIMYUsl pa3BUTOrO HKOJOTUMYECKOTO MBILIJICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa eI TETbHOCTH AKOJIOTHYECKOMN HaMpaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHUAIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aKTHUBHO MPOTUBOCTOSTH HJCOJIOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHMS CHenuUKA XUMHU KaK HayKd, OCO3HaHUS €€ polu B
(GbOopMHUPOBAaHUN PAIMOHAIHPHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IICJIOCTHOIO
IpeACTaBiIeHUs 00 OKPYKAIOIIEM MUPE KaK O €AUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHuH TMpodJieM COXpaHEHUs
IIPUPOJTHOTO PABHOBECHS,

yOeXIEHHOCTH B  0COOOWM 3HAUYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UUBUAJIM3AIMHA: B €€ T'YMAaHUCTUYECKOMW HANPABIEHHOCTH W BaXXHOW pPOJIM B
CO3JIJaHUM HOBOM 0a3bl MaTepUabHOU KYJIbTYPHhI, PEIIEHUH T100aJbHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, IHEPreTUUECKOU, IUILIEBON U
AKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHH MEIMIIMHBI, OOCCTICUCHHH YCIIOBUU
YCHEIIHOTO TpyAa M DKOJOTHUYECKH KOMGPOPTHOM JKM3HM KaXIOTro ujieHa
0O0I1IECTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHMMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh



ToJTydaeMble 3HAHMSI JIJIs aHAIM3a M OOBSICHEHUS SBJICHUH OKPYXKAIOMIEro MUpa U
IIPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JIeiaTh 000CHOBAHHBIC 3aKITFOUCHHS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMEIONIUXCA JaHHBIX C IEIbI0 TOTYYCHHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHPHO MCIOIB30BaTh XHMHYECKUE 3HAHHS IS
peleHus mpobieM B peabHBIX )KU3HEHHBIX CUTYaIINsX;

MHTEpeca K TMO3HAHUIO U UCCIIEN0BATEIbCKON eI TEINbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHMA TI0 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJZla B pa3nu4HbIX chepax npodeccruoHaIbHOM
TESITETHHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4eOHOTO mpenMera «XuMus» Ha
YpOBHE CpPEeIHEro 00111ero 00pa30oBaHus BKIIOYAOT:

3HaYUMble I8 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOUIUXCs
MEXIUCIIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TTOHITHS, OTPAKAIOIINE
IIETOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(HUKy METOJO0B TIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbI (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIE0OBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (TO3HABATEIbHBIC, KOMMYHHUKATHBHEIE,

PEryISTUBHBIE), o0ecreynBaroiue dbopmupoBaHue (GyHKIHOHANBHOM
IPaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMHN 00YyYaroIuXcs;
CIIOCOOHOCTH o0 yyaroumxcs UCTOJIb30BAaTh OCBOEHHBIE

MEXIUCHUILUITMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEVCTBUSA B IIO3HABATEIBHON U COLMAIBHOM MPAKTHUKE.

MeranpeaMeTHble pPe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETrYISTUBHBIMU
JICUCTBUSIMU.

OBJaneHue YHUBEPCAJIbHBIMH y4eOHBbIMH NMo3HaBaTeJbHBIMH
JeliCTBUSIMH

1) 0a30Bble JIOrHYecKHe JeiCTBUSI:

CaMOCTOSITETbHO  (opMynMpoBaTh U aKTyaIM3UpPOBaTh  MpoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEIISITh LENU JEITEIbHOCTH, 3aJaBas IApaMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCHTB PE3YJIBTAThI AEATEIBHOCTH C MMOCTABJICHHBIMU LIETAMU;

UCIIOJIb30BAaTh MPU OCBOCHUW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIUJICHUS —
BBIJICJISITh XAPAKTEPHbIC MPU3HAKW TMOHSATHM W YCTAHABJIMBATh MX B3aMMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJISI OOBSICHEHUS OTJAEIBHBIX (PAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUSI U KPUTEpUU [UJIs KIaccU(UKAIMK BEIIECTB M
XAMHUYECKHUX PEaKIUM;

yCTaHABIMBATh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXKIeHUS (MHIYKTUBHbBIC, JI€yKTUBHBIE, IO
AQHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPE0OPA30BBHIBATH MOJIETBHBIC MPECTABICHUS — XUMHUECKUIT
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUH Y4eOHBIX TMO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
IPUMEHATh HAa3BAHHBIE MOJENbHBIE MPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaEeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbI€e HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMU METOJIOB HAy4YHOT'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKIu;

dbopMyIHpOBaTh METU U 319U UCCIICIOBAHUS, UCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYKICHUN;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIbHOTO IUIAHUPOBAHUA U  MPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOATh 32 XOJIOM
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (popMynupoBaTh
0000111eHHS 1 BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIEAOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOJICIaHHON paboTe;

npuoOperarb OMNBIT YYEHUUYECKON HCCIEA0BAaTEIbCKOM U MPOEKTHOM
NESATebHOCTU, TPOSBISTh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3ajJlady, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B O3HAHMUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPoOpMauu (Hay4yHO-
NOMyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKAHUS, CIPABOYHBIC TOCOOMS,
pecypcel MHTEepHETa), aHanM3upoBaTh MH(YOPMAIUIO PA3IMYHBIX BUIOB U (GOpM
peACTaBIeHUS, KPUTHYECKHU OILICHUBATH eé JIOCTOBEPHOCTD u
HEIIPOTUBOPEYUBOCTD;



(opMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPHU MOUCKE U
orOope wuHPOpMALMK, HEOOXOAMMOW HJisi BBIMOJHEHUS Y4YEOHBIX 3ajaau
ONpEIENEHHOrO TUIIA;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmaInu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM SA3BIK B KayecTBE CpeacTBa NOpH paboTe C
XUMUYECKOM MHGpOpMaLMel: NPUMEHATh MEXIpeAMeTHble ((U3uvecKkue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00peBUATYpPbI, HOMEHKJIATYPY;

UCMOJIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJIIJHOCTH.

OgBjajieHNe YHMBEPCAJTbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXAae€MOU TeMbI B XOJie AUAJIora W/ uiu
JIUCKYCCUH, BBICKa3bIBaTh  HAeH, (GOPMYIHPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEIOKEHHOM 3a1a4H;

BBICTYNAaTh C MPE3EHTAIME pe3ylbTaTOB I03HABATENLHON JEATEbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENBHO WJIM COBMECTHO CO CBEPCTHUKAMH MPH BHITIOJTHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO UCCIIEOBAHUIO CBOMCTB
U3Y4aeMbIX BELIECTB, peaiu3allui y4eOHOro NpoeKTa U (OPMYIHPOBATH BBIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIECNOBAHUNA IMYTEM COTrJIACOBAHUSA MO3UIMKA B
X0/1e 00CYXJIeHHsI 1 0OMEHa MHEHUSIMHU.

OBiaeHne yHMBEPCAJTbHBIMY PEeryJSTUBHBIMHU AeHCTBUSIMH:

CaMOCTOSITEJIHO ITUIAHUPOBATh M OCYLIECTBISATH CBOKO I103HABATEJIbHYIO
NeSTENbHOCTh, OmNpenesss €€ Ueaud M 3aJauyd, KOHTPOJUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJIaraeMblil  aNrOpUTM JEUCTBHM TIPH
BBITIOJTHEHWW YYEeOHBIX M HCCIENOBATEIbCKUX 3a7ad, BBHIOMpaTh Hambosee
3¢ }eKkTUBHBIN crocod HMX peuieHuss ¢ YYETOM TMOJYyYEHHMsS] HOBBIX 3HAHUU O
BEII[ECTBAX M XUMHUYECKUX PEAKIIUAX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH Ha OCHOBE CaMOaHAJIN3a
Y CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMerHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuuyeckass XUMHSI»
OTpaXaroT:

c(OpMHUPOBAHHOCTh  MPEACTABICHHUM O XHUMHYECKOW  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMHUU B TIO3HAHUU SIBICHUU



npuposbl, B  (GOPMUPOBAHUU  MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW IPAaMOTHOCTH, HEOOXOIUMOM /JIsl pelIeHHs PAKTUUYECKUX 3a/1a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3/I0pPOBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAralolue TMOHATUA (XUMHUYECKHM DJIEMEHT, aToM, DJJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTass U COKpami€HHAs), MOJb, MOJSpHAs
Macca, MOJSIpHBIM OO0BEM, yYraepoJaHbI ckener, (yHKUMOHAJIbHAsA TIpynna,
paguKai, W30MepHsl, U30MEPBI, TOMOJIOTHUYECKUN P, TOMOJOTH, YIIE€BOAOPOIbI,
KHCIIOPOJ U a30TCOJAEPKAILHUE COCIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XUMHUU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IMOHMMAaHUA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABIICHUM, (PAKTOMOTUYECKUE CBEACHHS O CBOWCTBAxX, COCTaBe, MOJIYYCHHH U
0€e30MacHOM HCIIOJIb30BAaHUM BaXHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
PaKTUYECKOMN AEATEIbHOCTH YEI0BEKA;

c(hOpMHPOBAHHOCTh YMEHHI BBHISBIIATh XapaKTEPHBIC MPU3HAKUA TOHSITHUH,
YCTAHABJIMBATh UX B3aWMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHSITHS MpHU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHMYECKUX COSAMHEHUM;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOIH30BATh XUMHUYECKYI0 CUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpAIIEHHOMN)
(GopMyn OpPraHMYECKMX BEIIECTB W YpaBHEHUH XUMHYECKUX PpEaKIui,
U3rOTABJIMBATh MOJENU MOJEKYJ OPraHMYeCKUX BEIIECTB IS WILIIOCTPALUU UX
XUMHYECKOr0 U TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OPraHMYEeCKUX BEIIECTB IO HX COCTaBy M CTPOEHUID K OINpEeACIEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbl, KHUCIOPOJ U a30TCOAep Kalne
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIUHEHHMSI), [aBaTh KM Ha3BaHUA 10
cuctematuieckoit Homenknatype (IUPAC), a takxke TpHBOIWTH TPUBHAIBHBIC
Ha3BaHUsS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIEH, alleTUJIEH,
ATUWJICHIJIUKONb, TIAUIEpUH, (eHos, (popmayiblerus, aneTaablerusl, MypaBbUHAs
KHCJIOTa, YKCYCHAsI KMCJIOTa, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAS KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, IeJITI0103a, TIUIHH);

c(OpMHPOBAHHOCTh YMEHHS OINPEAENATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUSA NPUMEHATHh IOJIOKEHHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa 111 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MACChl BEIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTEepU30BaTh  COCTAaB, CTPOCHHE,
bu3nUecKrue M XMMHYECKUE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTraHMYECKHX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIUJIEH, AalleTHUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHOJ], STHJICHIJIUKOJb,
TJIMIEPUH, (PEHOJI, alleTalIbJIETU]l, MypaBbUHAsI U YKCYCHasi KHUCIOThI, TJIOKO03a,
KpaxMall, IIeJIJTI0JI03a, aMUHOYKCYCHAsl KUCIJIOTa), WILTIOCTPUPOBATH T€HETUUECKYIO
CBS3b MEXKIY HUMHU YPABHEHHUSMU COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaATh UCTOUYHUKHU YTIEBOJOPOIHOIO
Celpbsi  (HePTh, NPUPOAHBIM Tra3, yrojiab), CHOCOOBI HUX MEPepadbOTKU U
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTWYECTBA HMCXOHOTO BEIIECTBA WM TMPOIYKTA
peakIuu 1O W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHHI BIJIaJIeTh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUHN (HaOMI0IeHIE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHUS JJIA TPUHATUS pPEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiXx, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUIA MOJIH30BAHUS XUMUYECKOM
oCcyZ0o 1 J1abopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBwmia OOpalieHUs C
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU IO BBINOJIHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh U BBIMNOIHATh XUMHYECKUM
HKCHEPUMEHT (TIPEBPAIEHUSI OPTAHUYECKHUX BEIIECTB [IPU HArPEBAHUHU, MOJTyYEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KA4Y€CTBEHHbIE PEAKIUU OPraHUYECKUX
BEIIECTB, JEHaTypalus OEIKOB NMpPU HArpeBaHUH, IIBETHBIE peaklMH OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE€30MacCHOCTH TMpu OOpalleHUuH C
BEIIECTBAMU U JTAOOPATOPHBIM OOOPYIOBAHHMEM, TPEACTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amuch YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBATH BHIBOALI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpeACTBA MacCOBOM
uHbopmaru, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTb  YMEHUN  COONIOJATh  MpaBWiIa  DKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEJAEHUsI B OBITY U TPYAOBOM JEATENBHOCTH B LEISAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPY)KArOUIEH MPUPOMHOW Cpelibl, OCO3HABATh
OIACHOCTh BO3JEHCTBHUS HA YKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEUIECTB, MOHMMAas cMbici nokazarens IIJIK, moscHaTe Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIEHUS WX BPEIHOIO BO3JCHCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIsl OOYyYarOIIMXCA C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHM 3/I0POBbS: YMEHHE
OPUMEHATh 3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUIA CIIENBIX W CHA0OBUIAIIMX OOYYalOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOIas M HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUN: O XHMHYECKOH COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUU B TIO3HAHWUU SIBJICHUU
npupoabl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHHUS MPAKTUYECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIECHHUSI K CBOEMY 3J0POBBIO WM IPUPOTHOMU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XHUMUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, pP-, d-
AJICKTPOHHBIE OPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTD, 3JICKTPOOTPHULATEIBHOCTD, CTEIIEHb OKUCJICHHUS, XUMUYECKAsI CBS3b
(koBaJIeHTHAsI, MOHHAs, METAJJTMYECKasi, BOJOPOIHAs), KpUCTAIUINUECKas peniéTka,
TUNBl ~XUMUYECKUX  PEAKLMH, PacTBOpP, DJIEKTPOIMUTHI,  HEIJIEKTPOJUTHI,
BJICKTPOJIUTUYECKAS] JTUCCOLUMALMS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOM peakii, XUMHUYECKOE€ DPABHOBECHE); TEOPUM W 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckun 3akon JI. M. Menneneesa,
3aKOH COXPAHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHMS W MPEBPAICHUS] SHEPTUU
pU XUMHYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUM S3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE NMOHWMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYEeHHUH M 0€30IMaCHOM MCIOJIb30BAaHUH BAKHEHUIIIMX HEOPTraHUIECKUX
BEIIECTB B OBITY M MPAKTUIECKOM NEATEILHOCTH YETIOBEKA;



c(hOpMHPOBAHHOCTh YMEHHUU BBISBIIATH XapaKTEpHbIE MNPU3HAKUA MOHSITHUMH,
YCTaHABJIMBATh UX B3aWMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS TPHU
OMMCAaHWN HEOPTAHUYECKHUX BEIIECTB U UX MIPEBPAIICHUI;

c(OpMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XUMUYECKYI0 CHMBOJHKY JIs
cocTtaBieHHss (OpPMYJ BEIIECTB M  YPAaBHEHHH  XUMHYECKUX  PEaKLUH,
cucremarudeckyro HomeHknaTypy (IUPAC) u TpuBHnanbHbIe Ha3BaHUS OTACIIBHBIX
HEOPraHMYECKNUX BelIeCTB (yrapHblil ra3, YIJIEKUCIbIA ra3, aMMHUaK, Tall€Has
U3BECTb, HEralIEHasi U3BECTh, IUThEBAS COMIA, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUI OMpPEAEATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XMUMHYECKOU
CBsI3M (KOBaJEHTHAs, UOHHAs, METAJUIMYECKasi, BOJAOPOAHAS]) B COCAUHEHUSX, THUI
KPUCTAJNIMYECKOM PEIIETKHM KOHKPETHOrO BellecTBa (aTOMHas, MOJIEKYJspHasd,
MOHHAsI, METAJUIMUECKAas), XapaKTep Cpebl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
COCJIMHCHUN;

c(OpMUPOBAHHOCTH YMEHUI yCTaHaBJIMBaTh IPUHAIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO KX COCTaBYy K ONpPEAEIEHHOMY KiaccCy/Tpymme
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUI PAaCKpPhIBATh CMBICI MEPUOINIECKOro 3akoHa /[,
N. MenpaeneeBa u J1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO0, OOBSCHUTEIbHYIO
U TIPOrHOCTUYECKYIO (PYHKIIUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX 3JieMeHTOB |—4 mnepuono Ilepuoanueckoil cucTeMbl
XuMH4Yeckux d3jemeHToB JI. M. MeHneneeBa, MCHONb3ysS MOHATUSA «S-, P-, O-
AIEKTPOHHBIE opouTany, «QHEPreTUYEecKue YPOBHU, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKHX DJIEMEHTOB U MX COEAMHEHUM
1o repuojiam u rpymnmnam [lepuoanyeckon cucTeMbl XUMUYECKUX 3i1eMeHToB /1. U.
Menpaeneena;

c(OpMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUYECKUE CBOMCTBAa HEOPraHMYECKMX BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOJATBEPkKAATh CYIIECTBOBAHME T'€HETHYECKOW CBSI3M MEXIY HEOPraHWYECKHUMHU
BEIIECTBAMHU C MTOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UUUPOBATh XMUMHYECKHUE PEAKIUU IO
pazIMYHBIM IPU3HAKaM (YUCIIYy M COCTaBY PEarupyroIlUX BEIIECTB, TEIJIOBOMY
b dekTy peakiuu, U3MEHEHUIO CTETEeHEW OKHMCIEHHUS 3JIEMEHTOB, 0OpaTUMOCTHU
peakiiy, y4acTHIO KaTajau3aropa);

c(hOpMHPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHHUS pPEAKUUN pPa3THMUHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIE YPABHEHUS PEeaKIMii HOHHOTO OOMEHa, YYUThIBas
YCIJIOBHUS, IIPU KOTOPBIX 3TH PEAKLUHU UAYT O KOHIIA;



c(OpMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKIAIOIIHE
KaueCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh
OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PAacTBOpPaxX HEOPraHUYECKUX
BELIECTB;

c()OpMHPOBAHHOCTh ~YMEHHMI  paCKpbIBaTh  CYIIHOCTb OKHCIHTEIbHO-
BOCCTAHOBUTEJIbHBIX peaKLUi MMOCPEICTBOM COCTaBJIEHMs 3JIEKTPOHHOIO OajiaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaklMu OT Pa3auvHbIX (AKTOPOB; XAPAKTEP CMEILIEHUS XUMUYECKOIO PaBHOBECHUS
B 3aBHCHMOCTH OT BHelHero Bo3aeiictsus (nmpuHuu Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XHMHUYECKHUE MPOLECCHI,
JeKalllie B OCHOBE INMPOMBIIIIEHHOTO MOJYyYEHHs] CEPHOM KHUCIIOThI, aMMHAaKa, a
TaKke C(OPMUPOBAHHOCTh MPEACTABICHUM 00 OOLIMX HAyYHBIX NPUHILMIAX U
HKOJIOTUYECKUX MPOOIEMAaX XUMHUYECKOT O POU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIYHUCICHHUS C MCIIOJIb30BAHUEM
MOHATHSL «MAaccoBasi JOJs BEIIECTBA B PacTBOPE», OOBbEMHBIX OTHOIICHHH Ta3oB
OpY XUMHUYECKHX PEaKIMIX, MACcChl BEIIECTBA WJIM 00bEMA ra30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIHUX B PEAKLHU
BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BELIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPIUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATH MpaBuila MOJIb30BAHUS XUMUYECKON
nocyol M JabOpaTOpHbIM O0OpYJIOBaHMEM, a TaKXe IpaBuwia OOpallleHus C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU MO BBINOJHEHHIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh U BBINOJIHATh XHUMUYECKHM
AKCIIEPUMEHT (Pa3JIoKEHHE IMEPOKCHJIa BOAOPOAa B MPUCYTCTBUM KaTajlu3aropa,
ONpPEECIICHHE CpeAbl PAcCTBOPOB BEIIECTB C IMOMOULIBIO YHUBEPCAIBHOIO
UHANKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON peakluu,
peaklMi HOHHOTO OOMEHA, KayeCTBEHHBIE pEaKIMu Ha cyinbdar-, KapOoHAT- U
XJIOpU-aHUOHBI, HA KaTHUOH aMMOHHUS, PEUICHHE 3KCIEPUMEHTAIbHBIX 3a/a4 IO
temam «Metamibe» U «Hemeramisl») B COOTBETCTBUM C MpPaBWJIAMU TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMU U JJAOOPATOPHBIM 000pYAOBaHUEM,
OPEACTaBISITh PE3YyNbTaThl XUMHUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOUIMX peakiuil U (OpMyIMpoBaTh BBIBOABI Ha OCHOBE
3TUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUM KPUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
UHpOpMAIMIO, NOJIYy4YaeMyl W3 Ppa3HbIX MCTOUYHUKOB (CpEICTBAa MAacCOBOM
KOMMYHHUKaluu, UHTEpHET U Ipyrux);



chOpMUPOBAHHOCTh  YMEHUH  COOJNIOAaTh  MpaBWIa  JKOJIOTHYECKU
1eecoo0pa3Horo TMOBEAEHUS B OBITY M TPYAOBOM JESITEIHHOCTH B IEIAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPY)KArOUIEH MPUPOMHOW Cpelibl, OCO3HABATh
OMACHOCTb BO3JICHCTBHS HA KUBBIE OPTaHU3MBI ONPEICIIEHHBIX BEMIECTB, IOHUMAs
cmpicit nokazarens [IJIK, moscHATP Ha mnpuMepax cHnocoObl YMEHBIUIEHUS U
NIPEAOTBPALLEHUS X BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YYaroIINXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEILECTB U
XUMHYECKUX SIBIICHUN;

JUISL CIenbIX U CIa0OBUIANIIMX OOYyYaloOlUXCsi: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins mis 3anmucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanyecTBo yacoB JIeKTPOHHbIE Hanpasienus

HaumenoBanue .

Ne (undposbie) BOCIIUTATEIbHOM
a31€JI0B H TEM Kontpoabnbie | IlpakTnueckue

n/m P Bcero P P o0pa3oBaTejibHbIe AeATETIbHOCTH

NporpamMmmel padoThI padoThI

pecypchbl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IlennoctHOTO

[IpenmeT oprannueckon
xumuu. Teopus

OTHOIICHHUA K
HUCTOPUUYCCKOMY U
HayYHOMY HaACJICIHIO

1.1 CTPOEHMS OPTraHUYECKUX 3 https://m.edso00.ru/7f41837c | OTE4YECTBEHHON XUMUM;
coenuHeHnH A. M. YBa)XEHUSI K MIPOLIECCY
Bbytneposa TBOpYECTBA B 00J1aCTH

TEOPHUH U TIPAKTHIECKOTO
NPUMEHEHHS XHUMUH,
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
[lonnmManus neHHocTen
3JI0pPOBOTO U
6e3omacHoro oopasza
[IpenenvHble KHU3HH, HEOOXOIUMOCTH

2.1 YTIIEBOOPOIABI — 2 https://m.edso0.ru/7f41837c | OTBETCTBEHHOTO

QJIKaHbI OTHOIICHHS K

COOCTBEHHOMY
¢buznyeckomy u
NICUXHYECKOMY 3/10POBBIO



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2.2

Hemnpenensnsie
YIJIEBOAOPOABL: AJIKEHBI,
aJKaJNEHbI, ATIKUHBI

https://m.edsoo.ru/7f41837¢c

ColumoeHus mpaBuiI
6e30macHOro oopalieHus
C BEILIECTBAMU B OBITY,
MIOBCETHEBHOM JKU3HU U B
TPYIOBOH J€ATEIbHOCTH

2.3

ApomaTtuueckue
YTJIEBOAOPOABI

https://m.edsoo.ru/7f41837c

KomMyHuKkaTuBHOM
KOMITIETEHTHOCTH B
yueOHo-
HCCJIEI0BATENBCKOMN
NEeATEIbHOCTH,
OOIIECTBEHHO IT0JIC3HOM,
TBOPYECKOM U IPYTHUX
BUJIaX ACSATEIbHOCTU

24

[IpupoaHbIe HCTOYHUKH
YII€BOJIOPOAOB U UX
nepepaboTka

https://m.edsoo.ru/7f41837¢c

DKOJIOTHYECKHU
1esecoo0pa3Horo
OTHOIICHHUS K MPUPOJIE,
KaK UCTOYHHKY
CYIIECTBOBAHUS KU3HU
Ha 3emJie; TOHUMaHUs
rJ100aIBLHOTO XapaKTepa
9KOJIOTMUYECKUX MPoOIem,
BITUSTHUST DKOHOMUIECKUX
MIPOILIECCOB HA COCTOSIHUE
MIPUPOJHON U
COLIMATILHON CpeJibl

Hroro no pazneny

13

Pa3pnen 3. Kuciopoacoaep:kamue

OPraHnveCKue COCIUHCHUSA

3.1

Cnuptel. Genon

3

https://m.edsoo.ru/7f41837¢c

CdopmupoBanHOCTH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MHPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU
00I11eCTBEHHOM MPaKTHUKH

3.2

Anbneruanl.
KapOoHOBBIE KHCIIOTHI.
CrnoxHble 3¢upbl

https://m.edsoo.ru/7f41837¢c

YVOexnéHHOCTH B 0CO00M
3HAYMMOCTU XUMUU JJIsI
COBPEMEHHOMN
[UBUJIM3ALUU: B €&
T'YMaHUCTHYECKOMN
HaIIPaBJICHHOCTU U
BA)XKHOM pOJIM B CO3/1aHUU
HOBOIA 0a3bl
MaTepuaabHOU
KYJbTYpBbI, pELICHUU
rJ100abHBIX MPo0IeM
YCTOMYMBOTO Pa3BUTHUSA
4eJI0BEYECTBA —
CBIPLEBOM,
SHEPreTHYECKO,
HUNIEBOU U
JKOJIOTUYECKON
0e30MmacHoCTH, B
Pa3BUTUU MEIULIMHBI,
o0ecreyeHny yCIoBHiM
YCIEUIHOI'O TpyAa U
9KOJIOTUYECKH
KOM(OPTHOM KU3HU
KaXXJI0r0 WieHa
oOmiecTBa



https://m.edsoo.ru/7f41837c

CrnocoOHOCTH
CaMOCTOSITEIHHO
HCIIOJIb30BATh
XUMHUYECKHE 3HAHUS I
penieHus npooiemM B

3.3 YrieBoasl 3 https://m.edsoo.ru/7f41837¢c
peaTbHBIX KU3HCHHBIX
CI/ITyaHI/IﬂX; I/IHTepeca K
IIO3HAHUIO 1
HCCIEI0BATCILCKOM
eI TEIbHOCTH
Hroro no pazueny 13

Pa3znen 4. A3oTcoaep:kanime opraHuyecKue coeJNHEHUsI

4.1

AMUHBL.
AMUHOKHUCIIOTEL. benku

https://m.edsoo.ru/7f41837c

Hannuwus passuroro
JKOJIOTHYECKOTO
MBIILICHHS,
AKOJIOTHYECKOMN
KYJIbTYpPBbI, OIbITa
NeSITEIbHOCTH
9KOJIOTHYECKOMN
HaMnpaBJIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSI UMH
B II03HABaTEIILHOM,
KOMMYHUKATUBHON U
COIIMAIbHOW MPAKTHUKE,
CIOCOOHOCTH ¥ YMEHHUS
AKTUBHO MPOTHUBOCTOATH
uaeosnoruu xemodoodun

Hroro no pasgeny



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pa3pnen S. BoicokoMoOsIEKY IsIpHBIE COCAUHECHUS

[Tnactmaccel. Kayayku.

Hpascteennoro
CO3HAaHM, STUYECKOTO
HOBEJICHUS; CHOCOOHOCTU
OLICHMBATbh CUTYalUH,
CBSI3aHHBIE C

51 2 https://m.eds00.ru/7f41837¢c | XUMHUYECKUMU
Bosoxna

SIBJICHUSIMU, U IPUHUMATh
OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSCh HA
MOpaJIbHO-HPaBCTBEHHbIC
HOPMBI U TIEHHOCTH

Hroro no pazneny 2

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41837c

11 KJIACC

KonunyecrBo yacos DJIeKTPOHHBIE HanpasJienus
Ne HaunmenoBanue pasaesioB (uudpossbie) BOCIIUTATEIbHOU
n/n U TeM IPOrpaMMbl Bcero Kontpoarueie | Ipakruteckue o0pa3oBaTe/bHbIE AeATeJIbHOCTH
padoTbI padoTbI pecypesr
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
CnocoOHocTH
[IOHUMATh U
CrpoeHne aTOMOB. MIPUHUMATh MOTUBHI,
[lepuoguyeckuii 3aK0H 1 HaMEpEHUsl, JIOTUKY U
11 [Iepnonnueckas cucrema 3 https://m.eds00.ru/7f41837¢ | aprymeHTBI APYTUX
XUMHYECKHUX 3JIEMEHTOB /J[. IIPYU aHAJIN3E
H. Menneneesa pa3IUYHBIX BUIOB
yueOHOU
NeSITEIbHOCTH
Oco3Hanus
HEOO0XOAMMOCTH
HCII0JI30BAaHHUs
JTOCTHKEHUN XUMUU
JUTS pelIeHUs
BOIIPOCOB
1.2 CTpoeHHe BellleCTBa. 4 https://m.eds00.ru/7f41837¢ | paIHOHATHHOTO
MHoroo6pa3ue BemecTB
IIPUPOIOIIOIB30BAHUS;

AKTUBHOT'O HENPHUITHUS
JIEHCTBHH,
MPUHOCSLINX BPEJ
OKpY’KaroIlen
MIPUPOAHOM Cpee,



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

YMEHHS
MPOTHO3UPOBAThH
HeOIaronpusTHbIC
9KOJIOTMYECKHE
MOCIIEICTBUS
MPEATNPHHUMAEMBIX
JNEUCTBUN U
npeAoTBpaIlaTh UX

1.3

XUMUYECKUE PEAKIIUU

https://m.edsoo.ru/7f41837¢c

CdopmupoBanHoCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAyKH U
00IIeCTBEHHOHI
TIPAKTHKH;
IMOHUMaHHUS
CHeUpUKA XUMHAU
KaK HayKH, OCO3HAHHUS
€€ pon B
(hopmupoBaHUN
paIMoHaIBLHOTO
HayYHOTO MBITIICHUS,
CO3JIaHUH 1[EJTOCTHOI'O
MpeICTaBICHUS 00
OKPYXKaroIIeM MUPE
KakK O €IUHCTBE
MIPUPOJIBI M YEIIOBEKA,
B IIO3HAHHH
MPUPOTHBIX



https://m.edsoo.ru/7f41837c

3aKOHOMEPHOCTEH U
perieHuy npoodsem
COXpaHEHHS
IPUPOITHOTO
paBHOBECHS

Uroro no pazgeny

13

https://m.edsoo.ru/7f41837c

Pasnea 2. Heopranmueckasi xumust

2.1

Mertanisl

https://m.edsoo.ru/7f41837c

Y6exaéHHocTy B
0c000¥ 3HAYUMOCTH
XUMUH IS
COBPEMEHHOM
OUBUIIN3AlUA: B €&
T'YMaHUCTUYECKON
HaIpPaBJIEHHOCTH U
BKHOM pOJIH B
CO3JIaHAU HOBOI 0a3bl
MaTepuaIbHOU
KYJIbTYPBI, pEIICHUH
rJ100aIbHBIX TTPOOJIEM
YCTOMYUBOTO
pa3BuTHUs
YeJI0BEeUeCTBa —
CBIPBEBOM,
JHEPreTUYECKOM,
HUNIEBOU U
3KOJIOTUYECKOM
0e30macHoCTH, B
Pa3BUTUN MEAUIIMHEI,
o0ecreyeHn! yCIoBHiMA



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

YCHEIIHOTO TPpyJa U
9KOJIOTUIECKH
KOM(pOPTHO KU3HH
Ka)XJIOT0 WiIeHa
o01iecTBa

2.2

HewmeTanel

https://m.edsoo.ru/7f41837¢c

CnocoOHocTH
CaMOCTOSITEITEHO
WCIIOJIb30BaTh
XUMHUYECKHUE 3HAHUS
JUTSL PEIICHHS
po0JieM B peaibHBIX
KU3HEHHBIX
CUTYaIusIX; HHTEepeca
K MMO3HAHUIO U
HCCIICI0BATEIILCKOM
NeSITSIIBHOCTH;
TOTOBHOCTH U
CIIOCOOHOCTH K
HETNPEPHIBHOMY
00pa3oBaHUIO U
caM000pa3oBaHMIO, K
AKTUBHOMY
MOJIY4EHUIO HOBBIX
3HAHWU TT0 XUMUH B
COOTBETCTBUH C
KU3HCHHBIMU
MOTPeOHOCTAMHU

2.3

CBs13b HEOPraHUUYECKUX U
OpPraHWYECKHX BEIECTB

https://m.edsoo.ru/7f41837c

DKOJIOTUUYECKOTO
MBIIUIEHHS,



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

JKOJIOTHYECKOU
KYJIbTYPHI, OTIBITa
JIeSATCIIBHOCTH
9KOJIOTUYECKOM
HaIpaBJIE€HHOCTH,
YMEHHUS
PYKOBOJICTBOBAThCS
HMH B
NO3HABATEILHOM,
KOMMYHUKATUBHON 1
COLIMATILHON
MPaKTHUKE,
CIIOCOOHOCTH U
YMEHUSI aKTUBHO
MIPOTUBOCTOATH
HACOJIOTHHI
xemopobuu;

Hroro no pazneny

17

https://m.edsoo.ru/7f41837¢c

Pa3zgen 3. Xumus 1 ;Ku3HL

3.1

XUMHUA U KU3HD

https://m.edsoo.ru/7f41837¢c

VYBaxkeHus K Tpyay,
JTIOASM TpyJia U
pe3yapraTam
TPYLOBOI
JeSITeTbHOCTH;
TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY
WHJABHUYaIbHOU
TPaeKTOPUHU
oOpa3zoBaHwus,



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Oynyiei nmpodeccuu
U peann3anuu
COOCTBEHHBIX
KM3HCHHBIX TUIAHOB C
y4ETOM JIMIHOCTHBIX
WHTEPECOB,
CIOCOOHOCTEH K
XMUMHUH, HHTEPECOB U
noTpedHoCcTEH
o0miecTBa

Uroro no pazgeny

OBIIEE KOJIMYECTBO HACOB
[10 IIPOTPAMME

34







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo yacoB JJIeKTPOHHbIE
Ne Jara nudposbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue op
n/n Bcero u3yuyeHusi =~ oOpa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypchbl
IIpenMeT opraHUUECKON XUMHH, e
1 pedl P 1 https://m.edsoo.ru/7f41837c
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUs1 OpraHUYECKUX
2 coenuHenuii A. M. Bytiieposa, eé 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE TTOJIOKEHUS
[IpencraBienue o Ki1acCHPUKAIIUU
OpPraHWYECKHX BEILLECTB.
3 Homenknartypa (cucremarnueckas) u 1 https://m.edso0.ru/7f41837c
TPUBUAIIbHBIC HA3BAHUS OPTraHUYECKUX
BEILIECTB
AnKaHBI: COCTaB U CTPOCHHUE,
4 . P 1 https://m.edsoo.ru/7f41837c
TOMOJIOTUYECKHH psAJl
MeTtaH 1 3TaH — MNPOCTEHIIINE
5 P 1 https://m.edsoo.ru/7f41837c
MpEeACTaBUTEIN AIKAHOB
AJKEHBI: COCTaB U CTPOEHUE,
6 . P 1 https://m.edso0.ru/7f41837c
CBOMCTBa
DTUJIEH U IPOIUJIEH — MPOCTEHIINe
7 P P 1 https://m.edsoo.ru/7f41837c
MPEACTaBUTEIN AIIKEHOB
[TpaxTrueckas pabora No 1.
8 «ITonyueHue dTUICHA U U3YYCHHE €TO 1 1
CBOWCTB»



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ankanuensl. byraguen-1,3 u
MeTunOyTaaueH-1,3. [lomyuenue
CHUHTETHUYECKOT0 KaydyKa 1 pe3uHbI

https://m.edsoo.ru/7f41837¢c

10

AJIKMHEBIL: COCTaB ¥ OCOOEHHOCTH
CTPOCHHUSI, TOMOJIOTHUECKHUI PSII.
AlleTHIIEH — MPOCTEUIIINIA
HpeZ[CTaBI/ITCJIB AJIKNHOB

https://m.edsoo.ru/7f41837¢c

11

BorunciieHus o ypaBHEHHIO
XUMHUYECKON peaKkuu

https://m.edsoo.ru/7f41837c

12

ApeHbl: 0€H30J1 U TOJYOJ.
TOKCMYHOCTH apeHOB

https://m.edsoo.ru/7f41837¢c

13

IIpupoaHble HCTOYHUKH
YTJIEBOIOPOAOB: MPUPOIHBIH ra3 nu
MOINyTHBIE HEPTSHbIE ra3bl, HEPTH U
MIPOJYKTHI €€ nepepadoTKu

https://m.edsoo.ru/7f41837¢c

14

15

I'enernyeckas CBsA3b yrieBOIOPOAOB,
MIPUHAJISKAITNX K Pa3IHUHbIM
KJlaccam

[IpupoaHbie ICTOYHUKHU
YIJIEBOAOPOJOB: IPUPOIHBIN a3 u
MOIMTyTHBIE HETSIHbIE ra3bl, HEPTH U
IPOAYKTHI €€ mepepaboTKu

https://m.edsoo.ru/7f41837¢c

https://m.edsoo.ru/7f41837c

16

KontponbHas paboTa no pasaeny
«YTaeBo10pOabD)

17

Hpel[eJIBHHe OAHOATOMHBIC CIIUPTHI:
MCTAHOJ U OTaHOJI. BOI[OpO,I[HaSI CBA3b

https://m.edsoo.ru/7f41837c

18

MuoroaToMHEIE CIIUPTHI:
OTUJICHTJIMKOJIb U TJINLCPHUH

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

19

@DeHO: CTPOEHUE MOJIEKYJIBI,
¢buznyeckrue U XUMHUYECKHEe CBONMCTBA,
IIPUMEHEHNE

https://m.edsoo.ru/7f41837¢c

20

Anpaerunst: hopMaIbaAeTU U
areTanpIerun. AeTod

https://m.edsoo.ru/7f41837¢c

21

OHOOCHOBHEBIE TIPEICTIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U

yKCyCHas

https://m.edsoo.ru/7f41837¢c

22

[Tpaktuyeckas padora Ne 2.
«CBoJiCTBa pacTBOpa YKCYCHOM
KHACJIOTBD»

https://m.edsoo.ru/7f41837c

23

24

CTeapI/IHOBaH " OJICMHOBAas KHCJIOTEI,
KakK IMMPEACTAaBUTCIIN BBICHINX
Kap6OHOBBIX KHCJIOT

MBIJ'Ia KaK COJIN BBICHINX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIEe JICHCTBHE

https://m.edsoo.ru/7f41837¢c

25

CrnosxHbie 3GupbI Kak IPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. ['uapomnu3
CJIOKHBIX 3(hUpOB

https://m.edsoo.ru/7f41837c

26

XKupsl: ruapoIH3, IPUMEHEHHE,
OuosIornvecKas poJib KUPOB

https://m.edsoo.ru/7f41837c

27

VYTIIeBOIbI: COCTAB, KIacCU(UKAITHS.
Baxxnelimue npencraBuTenu:
TJII0K03a, PpyKTO3a, caxaposa

https://m.edsoo.ru/7f41837c

28

Kpaxman u nemntonosa kak
MIPUPOJHBIE OTUMEPBI

https://m.edsoo.ru/7f41837c

29

Kontposnbnas padoTa no pasaeny
«Kucnopoaconepxaine



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OPraHu4€CKUC COCANHCHUS

30 AMMHBI: METHJIAMHH W aHWJINH 1 https://m.edsoo.ru/7f41837c
AMUHOKHUCIIOTHI KaK aM(OTEpHbBIE

31 OpraHUYECKHE COCUHEHUS, UX 1 https://m.edsoo.ru/7f41837c
Ouonoruueckoe 3Hadenue. [lenTumbt

32 betiit kax nppoAtbie 1 https://m.edsoo.ru/7f41837c
BBICOKOMOJICKYIISIPHBIE COSTMHECHHUS

33 OCHOBHbIC MOHATHS XHMHH . 1 https://m.edsoo.ru/7f41837c
BBICOKOMOJIEKYJISIPHBIX CO€TMHEHUI
OCHOBHBIE METO/BI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1 https://m.edso0.ru/7f41837c
[TmacTMacchl, Kayqyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC

Ne
n/n

Tema ypoka

KoiunuyecTBo 4acoB

KonTpoabHbIe

Bcero
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHBIE
nu@ppoBbIe
o0pa3zoBaTejibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAs KOH(PUTYpaLUsi aTOMOB

https://m.edsoo.ru/7f41837¢c

[Iepuonuueckuii 3aKOH U
[lepuonnueckas cuctreMa XMUMHUYECKUX
anemenToB JI. 1. MenpaeneeBa, nx CBI3b
C COBPEMEHHOM TEOPUEHN CTPOEHUS
aTOMOB

https://m.edsoo.ru/7f41837c

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKHX DJIIEMEHTOB M HX
COCMHEHUH TI0 TPYIIIaM U TIEPHOJIAM.
3HavYeHHNE MEPUOTUIECKOTO 3aKOHA U
CHUCTEMbI XUMHUUYECKUX d1eMeHTOB [. 1.
MenieneeBa B pa3BUTUU HAYKU

https://m.edsoo.ru/7f41837¢c

CtpoeHue BeliecTBa. XUMUYECKast
CBSI3b, €€ BUJIbI; MEXaHU3MBbI
00pa3oBaHusi KOBAJIEHTHOM CBSI3H.
Bonoponnas cBs3b

https://m.edsoo.ru/7f41837¢c

BanenTtHOCTS.
DJIEKTPOOTPULIATENBHOCTh. CTENEHb
oKkucneHus. BemecTBa MOJIEKYISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUS

https://m.edsoo.ru/7f41837¢c

Ilonsatue o AUCIICPCHBIX CUCTEMAX.
HcTuaHBIE 1 KOJUIOWIHBIC PACTBOPEI.

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MaccoBas J0JIs1 BEIICCTBA B paCTBOPEC

Knaccudukanus u HOMEHKIATypa
HEOPraHUYECKUX COCITMHEHHUM.
I'enetnueckas cBsA3b HEOPraHUYECKUX
BEILECTB, Pa3JIUYHBIX KJIACCOB

https://m.edsoo.ru/7f41837c

Knaccudukarms XuMU4IeCKuX peakiuit
B HEOPTaHUYECKOW U OPraHUYECKON
XUMUU. 3aKOH COXPAHEHUSI MACChI
BEILIECTB; 3aKOH COXPAaHEHUS U
MIPEBPAILICHUS] SHEPTUU TIPU
XUMHYECKHUX PEAKIUAX

https://m.edsoo.ru/7f41837c

Ckopoctb peakiuu. O0paTuMele
peakiuu. XUMUYECKOE PABHOBECUE

https://m.edsoo.ru/7f41837c

10

[Ipaktuyeckas pabora Ne 1. «BnusiHue
pazIUYHbIX (DaKTOPOB HA CKOPOCTh
XUMHYECKOW PEAKLUM)

11

DJICKTPOTUTHYCCKAS TUCCOIHALINS.
[oHsiTHE O BOJOPOIHOM TOKAa3aTene
(pH) pactBopa. Peakinu HOHHOTO
obmena. ['uaponu3 opraHuyecKux u
HCOpFaHI/I‘-IeCKI/IX BCIICCTB

https://m.edsoo.ru/7f41837c

12

OKUCTUTENbHO-BOCCTAHOBUTEIILHBIC
peakiuu. [lonsarue 06 >nmekTponuse
pacIuiaBoOB U pacTBOPOB COJICH

https://m.edsoo.ru/7f41837c

13

KonTponbaast pabora o pazueny
«TeOpeTI/I‘leCKI/IC OCHOBBI XUMHUN»

14

MeTaibl, UX MOJ0KEHHUE B
[leproauueckoil cuctreMe XMMUYECKUX

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

snemenToB J. . Menaeneesa u
OCOOCHHOCTH CTpOeHHUs aToMOoB. O01IHe
dusznyecKre CBOMCTBA METAIIIOB

15

CmiaBbl METaJUIOB.
DIIEKTPOXUMUYECKUN P HAIPSHKEHUI
METaJJIOB

https://m.edsoo.ru/7f41837¢c

16

XHUMHUYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HaTpUH, Kajaui, KaJabIuH,
MarHui, aJJFOMUHUAN) U UX COSAUHEHUIN

https://m.edsoo.ru/7f41837¢c

17

XHUMHUYECKUE CBOMCTBA XpoOMa, MEIU U
UX COeIMHEHUH

https://m.edsoo.ru/7f41837¢c

18

XuMHYECKHE CBOMCTBA IIMHKA, JKeje3a U
WX COCJIMHEHUHN

https://m.edsoo.ru/7f41837c

19

[TpakTuueckas padota Ne 2. "Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«Metamab»"

20

Hemeramnel, MX HOJIOKEHNE B
[leproauueckoil cucreMe XMMUYECKUX
snemenToB JI. . Menaeneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

https://m.edsoo.ru/7f41837¢c

21

DuU3NYECKUE CBOKWCTBA HEMETAJUIOB.
ANnoTponusi HEeMETaJuIoB (Ha puMepe
KHCIIOPOJa, cepbl, pocdopa u yriepoaa)

https://m.edsoo.ru/7f41837¢c

22

XHWMHYECKUE CBOMCTBA IaJIOTE€HOB, CEPBI
U UX COCTUHEHUN

https://m.edsoo.ru/7f41837¢c

23

XuMHUecKue cBOMCTBa a30Ta, pocodpa
U UX COCIUHEHUN

https://m.edsoo.ru/7f41837¢c

24

XUMHUYECKUE CBOMCTBA yIiIepoaa,

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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KpEMHUA U UX COC,Z[I/IHCHI/Iﬁ

25

[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB
U UX COCIMHEHUU

https://m.edsoo.ru/7f41837c

26

O0001IeHNe U cUcTEMAaTH3allHs 3HAHUHI
o teme «Hemerainel». Berunciienus
10 ypaBHeHI/ISIM XUMHUYCCKHUX peaKuHﬁ nu
TepMOXI/IMI/I‘IeCKI/Ie paC‘IéTI)I

https://m.edsoo.ru/7f41837¢c

27

[Ipaktuyeckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"HemeTtamns"»

28

Kontponbnas paboTa o TeMam
«Metamwiey U «HemeTanmin

29

HeOpFaHI/I‘IeCKI/Ie 1 OPTraHNYCCKHEC
KHCJIOTHI. HCOpraHI/I‘ICCKI/IC nu
OpTraHNYCCKUC OCHOBAHUA

https://m.edsoo.ru/7f41837c

30

AmdoTepHbIe HEOPTaHUYECKHUE U
OpPraHMYECKHE COCTNHEHUS.
['eHeTHUecKas CBA3b HEOPraHUUECKHUX U
OpPraHMYECKHX BEIIECTB

https://m.edsoo.ru/7f41837¢c

31

Poine xumun B o0ecnieueHUH
3KOJIOTUYECKOU, YHEPreTUYECKOU U
NUILEBON O€30MaCHOCTH, Pa3BUTUU
MEIULHBI

https://m.edsoo.ru/7f41837c

32

[IpencraBnenus 06 oOMIMX HAYYHBIX
MMpUHOUIIAX IMPOMBINIJICHHOTO
NIOJIyYEHUS BaXKHEHUIINX BELLIECTB

https://m.edsoo.ru/7f41837¢c

33

Yenosek B MHUPE BCIICCTB 1 MAaTCPUATIOB

https://m.edsoo.ru/7f41837c

34

XHMHS U 300pOBbE YEIOBEKA

https://m.edsoo.ru/7f41837¢c
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAUJIBI UIS1 YAEHUKA

* Xumus, 10 xknacc/ 'a6puensia O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxmmonepHoe o6miectBo «M3narensctBo «IIpocBerienue

* Xumus, 11 xmacce/ 'abpuensia O.C., OctpoymoB N.T"., Cnagkos C.A.,

AxrmmonepHoe obmiectBo «M3narensctBo «IIpocBemienne»

METOJUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

HpuiaoxenueNel «KoHTPOJIBbHO-U3MEPHUTENbHBIN MaTepUAD)
Jost 10 ka

Has 11 ki






