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MMOSICHUTEJBHAS 3AIIUCKA

[Iporpamma o XMMUM Ha YpPOBHE cpeaHEero ooOuiero odpa3oBaHHUsl pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 o6pazoBanuu B Poccuiickoi
deneparun», TpeOOBaHUNM K pe3yibTaTaM oOCBOeHUs deaepaabHOM 00pa3oBaTeIbHOM
nporpamMmel  cpennero obmero oOpaszoBanus (DPOIlI  COO), mpencTaBiIeHHBIX B
denepaabHOM roCyIapcTBEHHOM obpaszoBatenbHoOM ctangapre COO, ¢ yuérom Konneniuu
MpernojilaBanusi y4eOHOro TmpeaMeTa «XUMHUS» B 00pa30BaTENIbHBIX  OPTraHU3AIUSX
Poccuiickoit ®@enepanuu, peaqu3yloINIMX OCHOBHBIE 00pa30oBaTeNIbHBIC MPOTPAMMBI, U
OCHOBHBIX MOJIO)KeHUN «CTpaTeruud pa3BuTHsA BocnuTaHusa B Poccuiickoit denepanuu Ha
nepuo 10 2025 rona» (Pacnopsbkenue [paBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpamMMbl MO XMMHH, K OINpPEACNICHUIO OO0IIeH
cTparernd OOydYeHHs, BOCIHUTAHUS W Pa3BUTHSA OOYUYAIOIIHUXCS CPEACTBAMH Y4eOHOTO
npeamera «Xumus» s 10—-11 kmaccoB Ha 0a30BOM YPOBHE COCTAaBWIIM KOHIICTITYaJbHbIC
nosioxkeHust ®I'OC COO o B3auMOOOYCIOBICHHOCTU IIEJCH, COACp)KAHUS, PE3yJIbTaTOB
o0y4eHust U TpeOOBaHUN K YPOBHIO MTOATOTOBKU BBIITYCKHHUKOB.

Xumudyeckoe oOpa3oBaHHE, IIOJIy4aeMO€ BBIIMYCKHUKAMH OO0Ie00pa30oBaTeIbHOM
OpraHu3alllM, SBJISIETCS HEOThEMJIEMON YacThio HX 00pa3oBaHHOCTU. OHO CIYKHUT
3aBEPIIAIOIIAM JTAIIOM PeaIu3aIlii Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPUCYIIMX IEJIOCTHON CHUCTEME XMMHUYECKOTO0 O00pa3oBaHUS. ITH IICHHOCTH
KaCaroTCs TTO3HAHUS 3aKOHOB IPHUPOABI, (HOPMUPOBAHKSI MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YEJIOBEKa, a TAaKXKE DKOJIOIMYEeCKH OOOCHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBBIO U
npupogHO cpene. Peanmusyercss xumuueckoe o0Opa3oBaHUE OOY4YAIONIMXCS HAa YPOBHE
CpeIHero o01ero oopa3oBaHus CPEACTBAMU YIEOHOTO MpeaMeTa « XUMUS, COACpKaHNuEe 1
MOCTPOEHHUE KOTOPOTO OMPEEICHBI B MPOrpaMMe MO XUMHHU C YYETOM CIenu(PUKA HAyKd
XUMUH, €€ 3HAUCHUS B TIO3HAHUU MIPUPOJIBI U B MATEPUATILHON KU3HU OOIIIECTBA, a TAKXKE C
y4€TOM OOIIMX 1I€JIeH U MPUHIIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBbI
cpeaHero obmero oopaszosanusi B Poccutickoit deneparum.

XuMHST KaK DdJEMEHT CHCTEeMBbl €CTECTBEHHBIX HAyK WIpaeT oOcoOyl poiib B
COBPEMEHHOW IMUBWJIM3AIIMH, B CO3JJaHUU HOBOM 0a3bl MaTepuaabHOW KyJIbTyphl. OHA BHOCUT
CBOM BKJIaI B (opMuUpOBaHME paAlMOHAIHHOTO HAYYHOTO MBIIUICHUS, B CO3JaHUE
LEJI0CTHOTO MPEACTABICHUS 00 OKPY’KAIOIIEM MUPE KaK O €IMHCTBE MPUPO/Ibl U YEJIOBEKa,
KoTopoe (opMHUpyeTCs B XWMHHM HAa OCHOBE ITIOHUMAHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaOIIET0 MUPA, OCO3HAHUS B3aUMOCBS3U MEXKITY CTPOCHHUEM BEIIECTB, MX CBOMCTBAMH
¥ BO3MOXXHBIMH 00JIaCTSIMU TPUMEHEHUSI.

TecHo B3aUMOJEHCTBYSI C JIPYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHUS CTajia
HEOTHEMJIEMON YaCThI0O MUPOBOU KYJIBTYPhl, HEOOXOAUMBIM YCIOBHEM YCIICITHOTO TPyJa U
KU3HH Kakaoro wieHa obmectBa. CoBpeMEHHas XUMHSA KaK HayKa CO3HWAaTelIbHas, Kak
HayKa BBICOKHX TEXHOJIOTHI HalpaBJIeHa Ha PEIICHHE TIOO0ATBHBIX IPOOIEM YCTONIMBOTO
pa3BUTHSI UYEJOBEYECTBA — CHIPHEBOM, JHEPreTUYECKOM, TMHUIIEBOM, HSKOJOTUYECKOU
0€30MacHOCTH U OXPaHbI 3/TOPOBbSI.



B cooTtBercTBUU ¢ OOmMMH LEISIMU M TPHUHIMIIAMUA CPETHETO 00IIero oOpa3oBaHUS
comepkanue mnpeamera «Xumus» (10-11  kmaccel, 0a30BbIil  YpOBEHb HW3YUYCHUS)
OPUEHTHUPOBAHO MPEUMYLIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOYyYarolmuxcs,
HEOOXOAMMYIO UM Uil BBIPAOOTKM MHPOBO33PEHUYECKHX OPUEHTUPOB, YCHEIIHOIO
BKJIFOYEHHUS] B JKU3Hb COLIMYMa, MPOJOJDKEHUS O0Opa30BaHUSl B PA3IMUHBIX 00JIACTAX, HE
CBSI3aHHBIX HEITOCPEJICTBEHHO C XUMHEMN.

CocTaBnsomuMu MpeaMeTa « XUMHs SBISIOTCS 0a30Bbie Kypchl — «OpraHudeckas
xumMus» u «OO0mas U HeoOpraHuyeckass XMMHUsD, OCHOBHBIM KOMIIOHEHTOM COJIEpP KaHUS
KOTOPBIX SIBJISIIOTCS OCHOBBI 0230BOM HayKH: CHCTEMa 3HAHUI M0 HEOPTaHMYECKON XUMUH (C
BKJIIOUEHHEM 3HAHMN M3 OOIIeHl XUMHUHU) M opraHuyeckorl xumuu. dopMmupoBaHue AaHHON
CUCTEMbl 3HAaHUI MpU M3yYEHUHU MpeAMeTa OO0eCreuyMBaeT BO3MOXKHOCTh PACCMOTPEHUS
BCEro MHOrooOpa3usl BEIIECTB HA OCHOBE OOIINX MOHSTHIA, 3aKOHOB U TEOPUM XUMUHU.

Crpykrypa cojaepxkaHusi KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHWYecKass XUMHUs» CPOpPMHUpPOBAHA B MPOrpaMMe MO XMMHUM HA OCHOBE CHCTEMHOIO
MoAXoJla K M3YyYCHHUI0 y4eOHOTro Marepuaja W oOycCJOBJIE€HAa HMCTOPUYECKH OOOCHOBAHHBIM
pPa3BUTHEM 3HAHUM Ha ONPENEIIEHHBIX TEOPETUUECKUX YPOBHAX. TakK, B Kypce OpraHu4eCKOn
XMMHUHM BEIIECTBA pPAaCCMATPUBAIOTCA HA YPOBHE KIACCUYECKOHM TEOPUH CTPOECHUS
OpraHWYECKUX COCIMHEHUN, a TAaKXKE Ha YPOBHE CTEPEOXMMHYECKUX U BJIEKTPOHHBIX
MPEICTABICHUM O CTpOoeHUH BelecTB. CBeieHus1 00 U3ydaeMbIX B Kypce BelllecTBaxX JarTCs
B Pa3BUTHH — OT YIJIEBOJOPOJOB 1O CJIOXHBIX OMOJIOTMYECKH AKTUBHBIX COeAUHEHHM. B
Kypce OpraHM4ecKoi XMMHH TOJIy4aloT pa3BUTHE C(HOPMUPOBAHHBIEC HA YPOBHE OCHOBHOTO
obmero oOpa3oBaHUsS TIEPBOHAUYAJIbHBIE TPEACTABICHUS O XHUMHYECKOW  CBS3H,
KJIacCU(PUKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3ABUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS,

0 XMMHYECKOU PEaKIIMH.

[Ton HOBBIM yTJIOM 3peHUs B IpeaMeTe « XUMHUsA» 0a30BOT0 YPOBHS pacCMaTpPUBACTCS
U3YYECHHBII Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs TEOPETHUYECKHN MaTepuanl u
(bakToJOTHYECKHE CBEJICHUSI O BEIHIECTBAX U XMUMHUYECKOW peakiuu. Tak, B 4YaCTHOCTH, B
Kypce «OOmas 1 HeopraHudeckasi XuMus» 00y4daroluMcsl MPeIOCTaBISETCS BO3MOXKHOCTD
OCO3HaTh 3HAYEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKHX U METOJIOJIOTHYECKUX
MO3UINI, TIIyOXke TOHATh HCTOPUYECKOE U3MEHEHHEe (YHKIMI STOro 3akoHa — OT
000011a1011eH 10 OOBSICHSIONICH U IPOTHOZUPYIOIIEH.

Enunas cuctema 3HaHMI 0 BaKHEHIITUX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAaX
U NPUMEHEHHUH, a TAKXKE O XUMHYECKHX PEAKIUAX, UX CYUIHOCTH U 3aKOHOMEPHOCTSIX
npoTeKkanus gonoyHsercs B Kypcax 10 u 11 knaccoB aneMeHTaMu CoiepKaHusl, UMEIOIIIUMU
KYJIbTYpPOJIOTHYECKUI W MPUKIAJHOM XapakTep. JTU 3HAHHS CIIOCOOCTBYIOT MOHUMAHHIO
B3aMMOCBSI3M XUMHUU C JPYTMMU HAyKaMH, PacCKpbIBAIOT €€ poJib B IO3HABATEIBHOW H
IPAKTUYECKOMN AESITETbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K ITPOLIECCY
TBOpYECTBA B 00JACTH TEOPUM M TMPAKTUUYECKUX TMPUIIOKEHUM XUMUH, TTOMOTAIOT
BBIMTYCKHUKY OpPUEHTHUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX Mpobiemax,
CBSI3AHHBIX C XHMHEH, KPUTHYECKHM OCMBICIMBATH WHPOPMAILMIO U TPUMEHITh €€ IS
MONOJIHEHUSL ~ 3HAHWM,  PEUIEHUS  MHTEJUIEKTYaJbHBIX W JKCIEPUMEHTAJIbHBIX
UCCIIEIOBATENbCKUX 337ad. B menoMm conepikaHue yuyeOHOro mpeamera «XuMHUS» JaHHOTO



YPOBHSI H3yYEHHSI OPUEHTUPOBAHO HA (POPMUPOBAHHUE Y 00YUAIOIIUXCS MUPOBO33PEHUYECKON
OCHOBBI JUIsl TOHUMaHUS (QWIOCOPCKUX UACH, TaKMX Kak: MaTepuaJbHOE €IMHCTBO
HEOPraHMYECKOTO U OPraHUYeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTaBOM
U CTPOCHHMEM, MO3HABAEMOCTh MPHUPOJHBIX SABJICHUN MYTEM SKCHEPUMEHTAa U PEILICHUS
MPOTUBOPEUYUIT MEX]y HOBBIMU (DAaKTaMU M TEOPETUUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHHE
pOIM XMMHMHM B PEIICHWU DSKOJOTHYECKHX IMpoOJieM, a Takxke mpodieM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CHIPBS, CO3JaHUSI HOBBIX TEXHOJIOTHI U MATEpUAJIOB.

B mnnane pemieHus 3agad BOCHUTAHMS, Pa3BUTUS U COLMANIM3ALMM OOYYaroIIUXCS
INPUHATHIE MPOrpaMMON MO XUMHUHU MOJXOJbI K ONPEACIICHUIO COJASPKAHUS M MOCTPOCHUS
npeaMeTra mnpeaycMaTpuBaloT (OPMHUPOBAHME YHUBEPCAJIbHBIX Y4E€OHBIX JIEWCTBHIA,
UMEIOUINX 0a30BO€ 3HAUYEHME JI PA3NUYHBIX BHUJIOB JAEATEIbHOCTU: PELIECHUS MpoOieMm,
MOWCKa, aHaimM3a M 00paboTKu WH(MOpMAIMU, HEOOXOMUMBIX [JIsi MPUOOPETCHHS OMbITA
MPAKTUYECKOW UM MCCIENOBATEIBCKOW JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B
MO3HAHUYU XUMUHU.

B mpaktuke npenojaBaHus XMMUU KaK Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUf,
TaKk U Ha YpOBHE CpeaHero oOuiero oOpa3oBaHUsA, MPU ONPEACICHUU COAEPKATEIbHOM
XapaKTEPUCTUKN UEJNEH H3y4YeHHs MPEAMETA HAMNPABICHHEM IEPBOCTENEHHON 3HAYMMOCTH
TPaJAMIIMOHHO TpU3HAETCA (HOPMUPOBAHME OCHOB XHMHMUYECKOM HayKH Kak 00JiacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUSI, NMPAKTUYECKON NEATEIBHOCTH YEJIOBEKAa M KAK OJHOTO M3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOOWYECKOHM TOYKHA 3pPEHUS TaKOM MOAXOJ K
ONPEIEICHUIO LEJeH N3YUEHUS IPEIMETA ABIISIETCS BIIOJIHE ONIPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3PEHUS IVIABHBIMU LIEJIIMH U3yUEHHUS IpeaMeTa « XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 Ki1.) SIBASIOTCS:

e (opMHpOBaHHE CHUCTEMBbl XHUMHUYECKMX 3HAHUN KaK Ba)KHEHIIEW COCTaBISAOIIEH
€CTECTBEHHO-HAYYHOI KapTUHBI MUPA, B OCHOBE KOTOPOI1 JIEXKAT KIFOUEBbIE TOHATHS,
dbyHIaMeHTaNbHbIE 3aKOHBl M TEOPUU XHMHUHU, OCBOCHHE f3bIKA HAYKH, YCBOCHHE U
NOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOr0 XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHUS;

e (opMHpOBaHUE U Pa3BUTUE NPEICTABICHUN O HAYYHBIX METO/aX MO3HAHMS BEILIECTB
U XUMHUYECKMX  peakuud, HEeOOXONMMBIX Uil  NPHOOPETeHHs  yMEHUM
OPUEHTUPOBAThCS B MHUPE BEIIECTB MU XUMUYECKUX SIBJICHUH, MMEIOUIUX MECTO B
MPUPOJIE, B MPAKTUYECKON U TOBCEIHEBHOM )KU3HH;

e pa3BUTHUE YMEHUH U CIOCOOOB MAESITENBHOCTH, CBSI3aHHBIX C HAONMIOACHHEM H
OOBSICHEHHEM XHUMHYECKOTO JKCIEPUMEHTa, COOJIIOJICHHEM TMpaBuil 0e30MacHOro
oOpaIieHus ¢ BEIeCTBaMHU.

Hapsiny ¢ aTum, conep:kaTesibHasi XapaKTepUCTUKA LIeJIel U 3a]1a4 U3yYeHUs IpeIMETa
B IIporpaMMe II0 XHMHHM YTOYHEHA M CKOPPEKTHpPOBAaHA B COOTBETCTBUM C HOBBIMH
IPUOPUTETAMU B CUCTEME CpPEAHETO 00111ero o0pazoBanusi. CerofHs B MpenoiaBaHuy XUMHUH
B OOJbIIeH cTEneHW OTHAAETCA MPEANOYTCHHE NPAKTHUECKOW KOMIIOHEHTE COJICpKaHUs
oOydeHHs, OpPUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHUKA 00111€00pa30BaTEIbHOMN
OpraHM3aliy, BIAJCIOIIEro HE HAa0OpOM 3HAHWM, a (PYHKIMOHAIBHOM TPaMOTHOCTHIO, TO



€CTh CIIOCO0aMU ¥ YMEHUSIMU aKTUBHOTO TOJTYUYEHUS 3HAHUHN U IPUMEHEHUS HX B PEATbHOM
KU3HU JJIs PEIICHUs] IPaKTUUECKHUX 3a/1au.

B cBs3u ¢ 3TUM mpH U3y4YEHUU TMpeAMeTa «XHUMHUA» JOMHUHHUPYIOIIEe 3HaueHUe
npUOOPETAIOT TaKWe IeNIU U 3a1a9H, KaK:

amanranus oOydaloIIMXCsl K YCIOBHMSM JMHAMUYHO PAa3BUBAIOLIEIOCS MUDPA,
(GbopMUpOBaHUE HUHTEIUICKTYaJlbHO Pa3BUTON JUYHOCTH, TOTOBOM K caM0o00pa3oBaHMUIO,
COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPHUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

dbopmupoBaHre y OOYy4YarOMIMXCA KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIUH),
UMEIOLINX YHHMBEPCAJIbHOE 3HAYEHWE JUISl PA3IUYHBIX BHJIOB JEATEIBHOCTU: PELICHUS
npo0iieM, MOUCKa, aHalu3a U 00paboTku HMH(OpMalMH, HEOOXOAUMBIX ISl MPUOOPETEHUS
OMbITa JEATENBHOCTH, KOTOpas 3aHMMAeT BA)KHOE MECTO B IMO3HAHWUU XMMHUHU, a TaKkKe JUIs
OLICHKM C IMO3UIMH HKOJOIMYECKOM O€30IacHOCTH XapakTepa BIUSHUS BELIECTB U
XMMHUYECKUX MPOIIECCOB HA OPIaHU3M UYEJIOBEKA U IPUPOAHYIO CpPENLY;

pa3BUTHE  II03HABATEIbHBIX  WHTEPECOB, HMHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CHOCOOHOCTEN 00yYaromuXcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUS
N0 XMMHH B COOTBETCTBUHU C >KM3HEHHBIMU MOTPEOHOCTSIMH, MCIOJB30BaTh COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOTUU JJIsl MOUCKA U aHauu3a YYeOHOM M Hay4dHO-TIOMYJIIPHOU
uH(pOpMaLU XUMUUYECKOTO COJIEPIKaHNUS;

dbopMUpOBaHHE M pa3BUTHE Yy OOYYAIOUIMXCA AaCCOLMATHUBHOTO M JIOTMYECKOIO
MBILUICHUS, HAOMIOIaTENbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUHU U MPOBEACHUN XUMHUECKOTO HKCIIEPUMEHTA;

BOCIIUTAHHE y OOy4YaroIUXCs YOEKIEHHOCTH B T'yMaHMCTUYECKOH HaIlpaBIEHHOCTH
XUMHH, €€ BaXXHOM PpOIM B PEIIEHHH TJI00ANbHBIX MPOOJIIEM pPaLMOHAIBHOTO
PUPOIOTIONB30BAHMS, MOMOJHEHUSI YHEPTETUYECKUX PECYPCOB U COXPAHEHUS MPHPOIHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOAMMOCTH OEpEeXHOTO0 OTHOIICHHS K TPUPOJE U CBOEMY
3I0pPOBBIO, a TaKXe MNPUOOPETEHMsI ONbITa MCIOJIb30BAaHUS TOJYYEHHBIX 3HAHUM IS
IPUHATHS TPAMOTHBIX PELIEHUM B CUTYyalMsIX, CBA3aHHBIX C XMMUUYECKUMH SIBJICHUSIMU.

B yuye6HOM m1aHe cpeanero oo1iero o0pazoBaHus IpeaMeT « XUuMus» 0a30BOro ypoBHS
BXOJIUT B COCTaB MpeaIMETHOM 001acTi « EcTecTBeHHO-HAYyUYHBIE TTPEIMETHD.

OO011ee Yncao 4acoB, OTBEIEHHBIX AJI U3YUCHHSI XUMUH, Ha 0a30BOM YPOBHE CPETHETO
ob1iero oopasoBanusi, coctaBiseT 68 yacos: B 10 kinacce — 34 yaca (1 yac B Heaenmo), B 11
kiacce — 34 gaca (1 gac B HeJeto).



COAEPXAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI OPraHUYEeCKOH XUMHH

[IpeameT opraHM4ecKOd XUMUU: €€ BO3HUKHOBEHWE, pPa3BUTHE W 3HAYCHUE B
NOJIyYEHUH HOBBIX BELIECTB U MAaTEpUANIOB. TE€OpHs CTPOEHUSI OPTaHUYECKUX COCITMHEHHUM A.
M. bytiepoBa, e€ ocHOBHbIE TOJIOkKEHUS. CTPYKTypHbIE (HOPMYJIbl OPraHUYECKUX BEIIECTB.
["'omonorusi, nzomepusi. XUMUYECKasi CBA3b B OPraHUYECKUX COCIUHEHUSAX — OJMHAPHBIE H
KpaTHBIE CBSI3H.

[IpencraBiaenne o KilacCUpUKaUUMKM OpraHudyeckux BemiecTB. HomeHkmarypa
OPraHWYECKUX COEAUHEHUN (CHCTeMAaTH4YecKas)) U TPHUBUAIbHBIE HA3BAHMS BaKHEMIIHX
MIPEACTABUTEINIEN KJIACCOB OPTAHUYECKHUX BEIIECTB.

DKCIEPUMEHTAIBHBIE METObI NU3YUEHUS BEIIECTB U UX MTPEBPAILCHHN: 03HAKOMIIEHUE C
oOpa3iaMu OpraHnyecKrX BEIIECTB U MaTepuaIaMH Ha UX OCHOBE, MOJICITUPOBAHNE MOJICKY
OpraHMYECKUX BEUIECTB, HAOMIOACHHE M OIUCAHUE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAILICHUIO OPraHMYECKUX BEIIECTB IpPU HarpeBaHUM (IJIaBlieHUWE, OOYIJIMBaHHE U
TOpEHHE).

YriaeBoaopoasl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJIOTMYECKUU psl. MeTaH W 3TaH — MPOCTEUIINE
NPEJICTABUTENIN AJIKAHOB: (pU3MUECKHEe W XMMHUYECKHME CBOWCTBA (pEaklMU 3aMEUIeHUs U
rOpEeHusl), HaXOXKACHUE B IPUPOJIE, MTOTYyUYECHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJIOTMYECKUN PAA. OTWIEH W MPONWIEH —
NpoCTeille TPEeACTaBUTENN AIKEHOB: (PU3MYECKHMEe U XUMHUYECKHE CBOICTBa (peakiuu
TUAPUPOBAHUS, TAIOT€HUPOBAHUS, TUAPATALIMH, OKUCICHUS U MTOJIMMEPU3ALUH ), IOJTYyUYECHUE
Y IPUMEHEHUE.

Ankanuensl: 0ytaaueH-1,3 u metunOyTtaauen-1,3: ctpoenue, BaKHEHIITNE XUMHUYECKUE
cBoOMcCTBa (peakuus noaumepusanuu). [lomydeHrne CHHTETHUECKOTO KaydyKa U PEe3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKUH psa. AUETHIEH —
NPOCTEHIINN TMPEACTaBUTENb AaJKWHOB: COCTaB, CTpPOEHUE, (UBNYECKHE U XUMUYECKUE
CBOMCTBA (peaKlyy TUAPUPOBAHUS, TATIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS ), TOJTyUCHHUE U
IIPUMEHEHUE.

Apensl. benzon: cocra, cTpoeHue, (pU3NUECKHE M XUMHUYECKHE CBOMCTBa (peakuuu
raJIOT€HUPOBAHUS U HUTPOBAHHUS ), TOJIyYEHUE U IPUMEHEHUE. To1yon: cocmas, cmpoenue,
Qusuueckue u xumuyecKue c80UCMBA (peakyuu 2aio2eHupo8aHus U HUMpOB8aHus), NOyyeHue
u npumenenue. TOKCHUYHOCTb apeHOB. l'€eHeTHYecKas CBsS3b MEXIy YIVIEBOJOPOJAMHU,
MPUHAJICKAIUMHA K Pa3JIMYHbIM KJIaccaMm.

[TpupoaHbIe HICTOYHUKH YTIIEBOAOPOA0B. [IpupogHbIii a3 ¥ MOMyTHEIC HEPTSIHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrocoObl mepepaOOTKM HEPTH: TMEperoHka, KPEKUHT
(TepMuYecKHil, KaTanuTUyeckuit), mnuponus. IlpogykTel mnepepaboTkum HedTH, uX



PUMEHEHHNE B TMPOMBIIIICHHOCTH W B ObITy. KaMeHHBIH yrojib W MPOAYKTHI €ro
nepepaboTKH.

OKCnepUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEILECTB U UX MPEBPALLECHUI: 03HAKOMIICHHE C
oOpa3llaMu T1IacTMacc, KaydyykoB U pe3uHbl, komekuun «Hedte» u  «VYromby,
MOJEIUPOBAHUE MOJIEKYJ  YIJIEBOJAOPOJOB U  TAJIOTE€HONPOU3BOJHBIX, IPOBEICHUE
OPAKTUYECKON pabOoThI: MOJYyUYEHHUE ITUJICHA U U3YUEHHE €TI0 CBOICTB.

PacuérHble 3anaumn.

Boruucienuss mo ypaBHEHHMIO XMMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJTHOTO BEUIECTBA WJIM MPOAYKTA PEAKIMH IO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOT'O M3 UCXOAHBIX BELIECTB MJIU MPOLYKTOB PEAKIIUN).

Kucnopoacoaepxkamme opraHu4ecKue coelMHeHUus

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpoeHHe, (PU3HUECKUE U
XUMHUYECKHUE CBOMCTBA (PEaKIMK C aKTUBHBIMU METaJlJIaMU, TaJIOT€HOBOIOPOJIaMU, TOPEHUE),
puMEHEeHuEe. BonopoaHbIe CBSA3M MEXKIYy MOJIEKyJIaMu CIUPTOB. JleHCTBHE METaHONa U
ATAHOJIAa HA OPTraHWU3M YEJIOBEKA.

MHoroaromMubie CHUPTHL. OTUICHTIUKONb W TJMIEPUH: CTPOEHUE, (PU3NYECKUE U
XUMUYECKHE CBOMICTBA (B3aUMOJEKMCTBUE CO MIEJIOYHBIMU METAJUIaMH, KadeCTBEHHAas
peakiiis Ha MHOTOATOMHbIC CIUPTHI). JlelicTBMEe Ha OpraHu3M uejoBeka. [IpuMeHeHue
[IIMLEPUHA U DTUIEHTJIMKOJIS.

®deHon: cTpoeHUE MOJEKYJbl, (U3MUECKUEe M XUMHUYECKHE CBONCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genomna.

Anpaeruapl U kemoHvl. DopMmalbIaerujl, aleTraableruj: CTpoeHHe, (PU3UUYECKUE U
XUMHUYECKHUE CBOMCTBA (peaKIMu OKHUCJICHHS M BOCCTAHOBJICHUS, KAYECTBEHHBIC PEaKIUH),
MOJIyYE€HHUE U IPUMEHEHHUE.

OMHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHUCIOTh. MypaBbHHAasE M YKCycCHas
KHUCJIOTBI: CTPOEHHE, (PU3MYEeCKHe U XMMHYECKHE CBOMCTBA (CBOMCTBA, OOIIME i Kiacca
KHUCIIOT, peakius 3Tepudukanuu), rnoiyyeHue u npuMmeHenue. CTeapuHOBasi U OJICMHOBAS
KHUCJIOThl KaK TMPEJCTABUTEIU BBICIIMX KapOOHOBBIX KHUCIOT. MblIa Kak COJM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICUCTBHE.

Croxubie 3¢upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['UApOIN3 CIOXKHBIX 2PHUPOB.
Kupsl. 'mnponus xkupos. [Ipumenenune xupoB. bruosorndeckas poiap KUPOB.

VYrneBonpl: cocraB, KiaccuduKanus YrieBoAoB (MOHO-, IHU- M TOJUCAXapUIbI).
['moko3a — mpocTelnii MOHOCaxapua: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI, (pU3nUecKue u
XUMHUUYECKHE CBOMCTBA (B3auMo/ielicTBue ¢ ruapokcuaom meau(Il), okucienne aMMuadyHbIM
pactBopoM okcuaa cepedpa(l), BoccraHoBieHUE, OpOXEHUE TJIIOKO3bl), HAXOXKICHUE B
IpUPOJE, MPUMEHEHHE, Ononornieckas poiib. @orocunres. pykTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u wmemnronio3a Kak nOpUpoAHble mnoiauMepbl. CTpoeHHe Kpaxmalia |
1euono3sl. dusnyeckne W XMUMHUYECKHME CBOMCTBA Kpaxmana (THApPOJIN3, KaueCTBEHHAas
peakius ¢ UoJI0M).

OKCIepUMEHTAIbHBIE METO/bl M3YUEHHS BELIECTB M HUX MPEBpAIlCHUI: MpPOBEJACHUE,
HAOJIIOZICHUE W ONMHUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CHHUPTOB, KauyeCTBEHHbIE
peakiuy OJHOATOMHBIX CHUPTOB (OKHCIeHUe dTaHosia okcuaoMm Menu(Il)), MHOroaTOMHBIX




crupToB (B3auMojielicTBue TiuiepuHa ¢ rugpokcuaoM Menu(Il)), ampnerunoB (okucieHue
aMMHauHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom menu(ll), B3aumoneincTBue
Kpaxmajaa ¢ HOJIOM), MPOBEJACHUE MPAKTUYECKON pabOThI: CBOMCTBA PAcTBOpPa YKCYCHOM
KHUCJIOTHI.

Pacuérurle 3agaun.

Beruucienuss mo ypaBHEHHMIO XHUMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJTHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOHBIX BEIIECTB WJIU MPOIYKTOB PEAKITUN).

A30Tco/iepKalllie OPraHUuYECKUe COCTMHEHNS.

AMMHOKHUCIIOTBI Kak aM@oTepHble opraHuyeckue coenuHenus. Dusmyeckue u
XUMUYECKUE CBOMCTBA aMHUHOKHCIOT (Ha TpUMepe MHIHMHA). buojornyeckoe 3HaueHue
aMHUHOKUCJIIOT. IlenrTuabl.

benku kak npupoJiHbIe BBICOKOMOJEKYIISIpHbIE coeAinHeHus . [lepBuunas, BTopuyHas u
TPETUYHASI CTPYKTypa OenkoB. XUMHUYECKUE CBOMCTBA OEJIKOB: TMAPOJIU3, ACHATypauus,
KaueCTBEHHbBIC PEaKIUU Ha OCJKH.

DKCneprUMEHTAIbHBIC METO/Ibl U3YUYEHUS BEIECTB U WX MPEBPAIEHUN: HAOIIOCHUE U
OTIMCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATYypaIus OCJIKOB MpW HArpeBaHUH, IBETHHIC
peakiu OeKoB.

BbicokoMouieKyJISIDHBIE COeIMHEHUS

OCHOBHBIC TIOHSATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, TTOJTUMED,
CTPYKTYpPHOE€ 3BEHO, CTEIECHb MOJUMEPHU3ALNM, CPEIHSST MOJIeKyJsipHas macca. OCHOBHBIE
METO/Jbl ~ CHHTE3a  BBICOKOMOJIEKYJISIPHBIX  COCAMHEHUH  —  TIOJUMEpU3amus |
MOJINKOHICHCALIHSL.

OKcrnepruMeHTAIbHBIE METO/Ibl U3YUYEHUS BEILIECTB U UX MPEBPAILICHUN: 03HAKOMIJICHHE C
o0OpasmamMu MPUPOTHBIX ¥ HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIyKOB.

MexnpenMeTHble CBA3H.

Peanuzanus MexXnpeIMeTHbIX CBSI3eH MPU U3y4eHUH opraHndeckoil xumuu B 10 kiacce
OCYILECTBIISIETCA Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUM, TaK U
MOHATUH, SIBJISIOMIUXCS CUCTEMHBIMH [JISi OTIEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O
ITUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TOHITHS: SBJICHWE, HAYYHBIM (PakT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHajdu3, CHUHTE3, KiaccuuKaiusi, MNEPUOAUYHOCTb, HAOIIOJIEHHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJICJIMPOBAHUE.

dusnka: Marepusi, SHEPrusi, Macca, aToMm, SJEKTPOH, MOJIEKyJa, SHEPreTUYECKUui
YPOBEHb, BEIIECTBO, TENO0, 00BEM, arperaTHOE COCTOSTHHE BEIIESCTBA, (DU3NICCKUE BETNINHBI
Y CAVHUITBI UX U3MEPCHHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BeHIECTB B opraHusme, (HOTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BelIeCTBA (OEIKH, YIIIEBOIbI, )KUPBI, (DEPMEHTHI).

["eorpadusi: MuHEpasbl, TOPHBIE TOPO/IbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHonmorrs: THUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHATHLHOTO TUTAHWSA, MOIOIINE
CpelCTBa, IEKAPCTBEHHBIC U KOCMETUYECKHE MpeTapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.



11 KITACC
OBILIAA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHUU

XUMHUYECKUN 3JeMeHT. AToM. Sapo artoma, HW30TOMNBL. OJIEKTPOHHAas O000JIOYKa.
OHepreTuvyeckue YpOBHM, NOAYpOBHU. ATOMHBIE OpOUTamU, S-, p-, d- DIEMEHTHI
Oco0eHHOCTH paclipeesieHus] 3JIEKTPOHOB MO OpOUTaIsIM B aTOMAax 3JEMEHTOB MEPBBIX
YETBIPEX MEPUOOB. DINEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[lepnogmueckuit 3akoH U llepuonnueckas cucrema xumuuyeckux simemeHToB JI. .
MengeneeBa. CBsA3b NEPUOAUYECKOTO 3aKoHAa M Ilepmonnyeckod CUCTEMBI XMMHUYECKHX
sanemeHToB /. . MeHieneeBa ¢ COBPEMEHHOW T€OPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CIOKHBIX
BEILIECTB 110 TPYyIIIaM U MEPHUOJIaM. 3HAYCHHE NEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrtpoeHue BellecTBa. XHUMHYECKasl CBs3b. BHUIBI XMMHUYECKOW CBsI3M (KOBaJIGHTHAS
HETOJISIpHAsI U TOJIApHAs, HIOHHAS, MeTaJUInYecKas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOU
XUMUYECKONH CBsi3u  (OOMEHHBI W JOHOPHO-AaKIENTOpHBIN). BomopomHas  CBs3b.
BajleHTHOCTB. DIEeKTpOOTpUIATENBHOCTh. CTENEeHb OKUCIEHUS. FIOHBI: KATHOHBI U AHUOHBI.

BemecTBa MOJIEKYIIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA COCTaBA
BEILIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTALUINYECKON PEUIETKHU.

[lonaTe O mgucnepcHbIX cucTteMax. VcThHHBIE M KOJIIOMAHBIE pacTBOpbL. MaccoBas
JIOJIsl BELIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuil. HomeHkiatypa HeopraHUYecKUx
BEILIECTB. ['€HeTHYECKasl CBSA3b HEOPraHMYECKHUX BEIIECTB, NMPUHAUICKAIIMX K Pa3TUIHBIM
KJIaccam.

Xumunyeckas peakuus. Knmaccudukanuss XUMHUYECKUX PEaKIUil B HEOPraHUYECKOW U
OpraHWYEeCKOM XHMMHMH. 3aKOH COXPAaHEHMsS MacChl BEIIECTB, 3aKOH COXPAaHECHHS H
MIPEBPALLCHUS SHEPTUH MPU XUMUYECKUX PEAKITUSX.

CKOpOCTh peakinu, € 3aBUCUMOCTb OT pa3Nu4HbIX (PakTopoB. OOpaTUMbIE pEaKIUu.
Xumuyeckoe paBHoBecue. PaKTOpBI, BIMAIOIMIME HA COCTOSIHUE XMUMHUYECKOTO PABHOBECHS.
[Tpunumn Jle Hlarenbe.

OnexTponurnueckas aguccouuanus. CuibHbIe U ciiadble 1eKTposnThl. Cpeaa BOJHBIX
pPacTBOPOB BEIIECTB: KUCIasl, HEUTPAJIbHA, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIAH.

OKcrnepruMEHTAIbHBIE METO/Abl U3YUYEHUS BEILIECTB U UX MPEBPALLECHUN: TEMOHCTPALUS
tabmui «[lepuoanueckas cuctema xumMudeckux 3meMenToB J1. V. MeneneeBay», u3ydeHue
MOJIeJIe KpUCTANIMYECKUX PEIIETOK, HAaONIOJCHUE U OIMCAaHUE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (Pa3joKEHHWE NMEPOKCHAA BOJAOpPOAA B MPUCYTCTBUMU KaTaau3aropa,
ONPENCIICHUE CpEelbl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOIO HWHIWKATOPA,



peaknuy HOHHOTO OOMEHA), MPOBEICHHE IPaKTHUeCKOW paboThl «BimsHME pazmnaHBIX
(haKTOpPOB Ha CKOPOCTh XUMUYECKOMN PEaKITUNY.

Pacuérnble 3anaum.

Pacuétbl 1m0 ypaBHEHUSIM XHUMHUYECKHX pEaKIuid, B TOM YHCJIE TEPMOXUMHUUYECKHUE
pacy€Thl, pacU€THI C UCTIOJIB30BAHUEM MOHATUSA «MACCOBAs JOJISI BELLIECTBAY.

Heopranunyeckass XuMus

Hemeramnel. Ilonoxenue nHemertamioB B Ilepuogmyeckod cUCTEME XHUMHUYECKUX
aneMmeHnToB [[. WM. MenneneeBa U 0cOOEHHOCTH cTpoeHHs aToMOB. dusnueckue CBOICTBa
HEMETAJUIOB. AJUIOTpOINMS HEMETa/uioB (Ha TpuMepe Kuciopoaa, cepbl, ¢ochopa u
yriiepoza).

XUMHYECKHEe CBOWCTBAa BaKHEHMIIMX HEMETAIOB (TaJIOT€HOB, cephl, a3oTa, ¢ocdopa,
yriaeposa M KpPeMHHUS) U UX COeAMHEHUN (OKCHUIIOB, KHUCIOPOJCOIECPKAIIUX KHCIIOT,
BOJOPOJIHBIX COCTUHEHUN).

[IpruMeHEeHNE BAXKHENIITNX HEMETAIIJIOB U UX COCTMHEHU.

Meramisl. [lonoxxenue MmetamuioB B [lepuoauueckoi cucteMe XMMAYECKUX DJIEMEHTOB
J. N. MenneneeBa. OCOOEHHOCTH CTPOCHHS 3IEKTPOHHBIX 00O0JOYEK aTOMOB METAJLIOB.
OOmue Qusnyeckue cpoicTBa MeTauIoB. CIIaBhl METAIOB. DJIEKTPOXUMHUYECKHM psij
HANPSHKEHUN METAJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIUX METAJIOB (HATPUM, Kadul, KaJbI[UH, MarHuu,
ATIOMUHUH, IIUHK, XPOM, KEJIE€30, MEJIb) U UX COCAUHEHHUI.

OO1ue cnocoObl moayyeHus: MeTauioB. [IpuMenenre MeTanaoB B ObITY U TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl M3Yy4YEHUsI BEIIECTB WM MX IMPEBPAILCHUI: HU3y4YCHUE
KoJuleKIuu «MeTajibl UM CIUIaBbl», OOpa3l0oB HEMETAIOB, PEIICHHUE HKCIEPUMEHTAIbHBIX
3ama4y, HaOMIOJIEHHWE W ONHCAHWE JEMOHCTPAIMOHHBIX U J1a0OpPaTOPHBIX OIBITOB
(B3auMoOAeCTBHE THIPOKCHIA ATFOMUHUS C pACTBOPaMU KUCJIOT U IIEI0Y€H, KaueCTBEHHbIE
pEaKIMy Ha KATUOHBI METAJIJIOB).

PacuétHrle 3agaun.

Pacuétel Macchl BemiecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00bEMA,
KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLMH, ECIIH OJHO U3 BELIECTB UMEET IPUMECH.

XuMHus ¥ ’KU3Hb

Ponb xumum B oOecredyeHUH OSKOJOTMYECKOW, DHEPreTUYECKOM W  MUIIEBOM
0e30macHOCTH, pa3BUTUM MeIUIMHBI. [lOHATHE O HAy4YHBIX METOJaX MO3HAHUS BEHIECTB U
XUMHUYECKUX PEAKIUN.

[IpencraBnernss 00 OOMMX HAYYHBIX MPHUHIUIIAX TPOMBIINIJICHHOTO ITOJTYYCHUS
BAKHEUIIINX BEILIECTB.

UenoBek B MHUpPE BEUIECTB MU MATEPUANIOB: BAXKHEWIINE CTPOUTEIBHBIE MaTEpHUalbl,
KOHCTPYKIIMOHHBIE MaTepHuasbl, KPAaCKHU, CTEKJIO, KEpaMuKa, MaTepHalbl ISl 3JICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE M MUHEPAJIbHBIE YIOOpCHHUS.

Xumus U 3l0pOBbE YEJIOBEKa: MpaBWja HCIIOIb30BaHUS JIEKAPCTBEHHBIX MpenapaTos,
nmpaBuia O€30MacHOTO MCHOJIB30BaHUS TMPENApaToB OBITOBONM XMMHH B TOBCEIHEBHOMN
KU3HU.



MexnpenMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBA3€H MpU U3yuYeHUHU OOIIe U HEOPraHMYECKON XUMUU
B 11 Kkiacce OCyIIECTBISIETCS 4Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK M TIOHATUHM, SBISIIOIIUMXCS CHCTEMHBIMH JUISI OTACJbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAayYHbIE MOHSATHS: HAYYHBIH (PakT, THIOTE3a, 3aKOH, TEOpHUs,
aHaJlu3, CHUHTE3, KJIacCU(pUKauus, NEPUOAUYHOCTb, HAOJIOIEHUE, SKCIEPHUMEHT,
MOJIEIIUPOBAHUE, U3MEPEHNE, SBJIICHUE.

dusuka: MaTepus, dHEPTUs, Macca, aTOM, JJEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaAMOaKTUBHOCTb, MOJIEKYJIA, DJHEPreTUYECKUIl ypOBEHb, BELIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIIEeCTBA, (PU3MUECKHE BEIWYUHBI U EIUHUIBI UX H3MEpPEHUs,
CKOPOCTS.

buonorus: kierka, opraHmsM, S5KOCHUCTEMa, OHocepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEILIECTB B OPraHU3ME.

I"'eorpadusi: MuHEpasbl, FTOPHbIE TOPO/IbI, ITOJIE3HBIE UCKOIIAEMBIE, TOIUIMBO, PECYPCHI.

TexHonorus:  XMUMHUYECKasT  NPOMBILIJIEHHOCTb,  METAJLIYPrUsi,  IMPOU3BOACTBO

CTPOUTCIIbHBIX MaTcpHrajioB, CEIIbCKOXO03SMCTBECHHOE IMPpOU3BOJCTBO, IIUIIICBasd
IMPOMBIINIJIICHHOCTD, q)apMaHCBTI/I"I€CKa}I IMPOMBINIJICHHOCTb, IMPOMU3BOACTBO KOCMCTHYCCKHX
Inpemaaparos, IMPOU3BOACTBO KOHCTPYKIHNOHHBIX MaTcpHruaoB, QJICKTPOHHAsA

IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOT'MH.

IVDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBUIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIMMHUCS
OporpaMM cpegHero obOmiero oOpa3oBaHMsl  (JIMYHOCTHBIM, METalpeIMETHBIM U
npeaMeTHbiM). HayuHo-meTonuuyeckoi  OCHOBOM i pa3pabOTKU  IJIAHUPYEMbBIX
pe3yJIbTaTOB OCBOCHUSA NPOrpaMM CpeaHero oOIiero oOpa3oBaHUsA SIBISETCS CHUCTEMHO-
NEeATETbHOCTHBIN MTOAXO/.

B cOOTBETCTBUU C CHCTEMHO-IESITENBHOCTHBIM MOAXOAOM B CTPYKTYpPE JMYHOCTHBIX
pE3yJIbTaTOB OCBOCHMS IMpeAMeTa «XHUMHS» Ha YpOBHE CpPEAHEro 0OILIero oO0pa3oBaHMs
BBIJICJICHBI CJIEYIOIINE COCTABISAIOLINE:

OCO3HAHHE O0YYAIOIUMHUCS POCCUNUCKON rpaaaHCKON UACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOONPEIETICHUIO;

HaJIMYUE MOTUBALUU K 00Y4EHHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JIMYHOCTH HA OCHOBE KIIHOUEBBIX
LHEHHOCTEN U UICTOPUUECKUX TPAaaULUi 0a30BOM HAYKU XUMUMU;



TOTOBHOCTB Y CITOCOOHOCTBH 00YJArOITUXCSI PYKOBOJCTBOBATHCS B CBOCH JIEATEITLHOCTH
LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, HPUCYIIMMHU IEJIOCTHOW CHUCTEME XUMHUYECKOTO
o0pasoBaHus;

HaJM4Yue TMPaBOCO3HAHUS AKOJOTHMYECKOM KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh ILEIH U
CTPOUTH KU3HEHHBIE TUUIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpEeAMETa «XHUMHS» JIOCTUTAIOTCS B €IUHCTBE
y4eOHOH ¥ BOCHIHTATEIbHOW JEATEIbHOCTH B COOTBETCTBHM C TYMAaHHCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU W HJI€AJIaMH POCCHIICKOTO
rpakJIaHCKOTO0 OOIIECTBa, MPUHITHBIMU B OOIECTBE HOpMaMu W TpaBUJIaMH TOBEACHUS,
CIIOCOOCTBYIOIIMMH ~ TPOIIECCAaM  CaMOINO3HAHHUA, CaMOpPAa3BUTHSI UM  HPABCTBEHHOT'O
CTaHOBJICHUSI INYHOCTH O00YyYarOIIUXCA.

JInyHOCTHBIE pEe3yIbTaThI OCBOECHUS npeaMera «XuMus» OTPAKAIOT
c(hOpMUPOBAHHOCTH ONBITA MO3HABATEIBHON U MPAKTUYECKON JEATEIHLHOCTH 00YUYaIOIUXCs
M0 peaju3aliy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

OCO3HAHHUS OOYYArONIMMUCS CBOUX KOHCTHUTYIIHMOHHBIX TIpaB U OOS3aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOIOPSAJIKY;

MPEACTABIICHUS] O COLMAIBHBIX HOpMax M MPAaBWIAX MEKIWYHOCTHBIX OTHOLICHHUW B
KOJUJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JCATEIHHOCTH TP CO3JAaHUHM YUICOHBIX
MIPOCKTOB, PEIICHWH Y4YeOHBIX W TIIO3HABATEIBHBIX 3a/1ad, BBIMOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JPYTUX MPU aHAIN3€ PA3IUYHBIX BUJOB YUEOHOU JIeATETbHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS

IIEHHOCTHOTO OTHOIIEHMSI K UCTOPUYECKOMY M HAYYHOMY HACJIEIMI0 OTEYECTBEHHOMU
XUMUH;

YBaXXEHUsI K IPOIIECCY TBOpUECTBA B 00JIACTU TEOPUU U MPAKTUYECKOIO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JIOCTHXKEHUS HAYKH €CTh Pe3yJIbTaT JUIUTEIIbHBIX HAOII0ICHUH,
KPOIOTIUBBIX IKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSSHHOTO TPY/la YYEHBIX U MPAKTUKOB,;

WHTEpEeCca MW T03HABATEIbHBIX MOTHMBOB B TMOJYYEHHM M TOCJIECAYIONIEM aHaIU3e
uH(OpPMAIUH O IEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYallUM, CBSI3aHHBIE C XUMHUYECKHUMU SIBIICHUSIMU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HAa MOpPaIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH,;

FOTOBHOCTH OLICHMBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBAPUILEH C MO3UIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIKOB;

4) popMupoBaHUs KYJIbTYpPbI 310POBbS:

MOHUMAaHUS IEHHOCTEH 340pOBOT0 M 0Oe30macHoro obpasa »KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (hU3HUECKOMY U TICUXUYECKOMY 3710POBBIO;



COOJTIOIEHHS TTpaBUIT 0€30TIaCHOTO OOPAIICHHS C BEIIECTBAMHU B OBITY, ITOBCETHEBHOM
YKU3HU U B TPYAOBOU IESTEIBHOCTH;

MOHUMAHUS I[EHHOCTH TMPaBWJI WHAUBUIYATBHOTO M KOJUJIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYaLIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCIEICTBUN U HEMIPUSATHUS BPEIHBIX MPUBBIUEK (YIIOTPEOIEHUS aTIKOTOJIs,
HAapKOTUKOB, KypEHUs);

S) Tpy10BOr0 BOCIUTAHUSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B YYEOHO-HCCIIEIO0BATEILCKOM JIeATeTLHOCTH,
0OI1IECTBEHHO TOJIE3HOM, TBOPUYECKOUN U IPYTUX BUAAX ICSITEIBHOCTH;

YCTAaHOBKM Ha AKTUBHOE Yy4YaCTHE B PEIICHUWU IPAKTUYECKHX 3a1ad COLUAIbHOU
HaIIpaBJIEHHOCTH (B paMKax CBOEr0O KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3YUYCHHIO TPO(eCccHii pa3InyHOTO POJia, B TOM YUCIIE HA
OCHOBE ITPUMEHEHUS NMPEIMETHBIX 3HAHUU 110 XUMUH;

YBAKEHUS K TPYAY, JIOASIM TPYJla U pPe3yJIbTaTaM TPYI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYaJbHON TpaeKTOpUH OOpa30BaHMUS,
Oynymeii mpodeccun u peanu3anud COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMMHH, HHTEPECOB U TOTPEOHOCTEH O0IIeCTRa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKHA  1I€JIeCOO0pa3HOro  OTHOIIEGHUS K  MPUPOJE, KaK HCTOUHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAHUSA  TJIOOATBHOTO  XapakTepa  AKOJOTHMYECKUX  MpoOJieM,  BIUSHUS
HSKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON U COIUATILHOM CPEIbI;

OCO3HAHUSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JIOCTHKEHUNW XUMHUU JJIs pelIeHUs
BOIIPOCOB PAllMOHAIBLHOIO MPUPOAONOIb30BAHHUS;

AKTUBHOI'O HENPUATHUS JECUCTBUM, TPUHOCAIIUX BPEJl OKPY-KaIOIel MpUpoIHON cpeje,
YMEHHUS MPOTHO3UPOBATH HEOJIaronpusITHBIC AKOJIOTUYECKUE MOCJEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJM4yusl Pa3BUTOTO SKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOW KYJIBTYpPBI, OIbITa
JEATEIIBHOCTH SKOJIOTMYECKOW HAIPABICHHOCTH, YMEHHS PYKOBOJCTBOBAaThCA WMH B
MO3HABATEIbHOW, KOMMYHUKATUBHOW W COIIMAJIBLHOM MPAKTHKE, CIIOCOOHOCTH W yMEHUSA
aKTUBHO MTPOTHBOCTOSATH UICOJIOTHH XeMO(oOuu;

7) HEHHOCTH HAYYHOT'O MIO3HAHUA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTHUKH;

MOHUMAHUS CHEMU(DUKA XUMHHM KaK HayKd, OCO3HaHHS €€ poird B (HOPMHUPOBAHHUH
palMOHANBPHOTO HAYYHOTO MBINIJICHUS, CO3JaHWUU IIEJIOCTHOTO TIPEACTABICHHS 00
OKpY>KalollleM MHUpE KaK O €IWHCTBE MNPHUPOJbI M 4YEIOBEKAa, B IMO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U pellieHUU MPoOIeM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JIJII COBPEMECHHOW ITMBHIIM3AIMHU: B €€
T'YMaHHUCTUYECKOW HAMIPABIEHHOCTH U BaKHOW POJIM B CO3/IaHWU HOBOM 0a3bl MaTEpHAIBLHOM
KyJbTYpbI, PEHICHUH TJI00aNbHBIX MpPOOJEeM YCTOWYMBOIO PA3BUTH YEIOBEYECTBA —
CBIPbEBOM, HHEPreTUYECKOM, MHINEBOM U DKOJOTMYECKON O€30MacHOCTH, B Pa3BUTHHU



MEAHUIIMHBI, 00ECTICUeHUH YCIOBHI YCTIEIIHOTO TPY/Ia U YKOJIOTUYECKH KOMGPOPTHOM KUZHU
Ka’KJIOro 4jeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: IOHHMMAHHSA CYIIHOCTH METOJOB IO3HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCMOJIh30BaTh IMOTydaeMble 3HAHUS
U1 aHanu3a U OOBSICHEHHs SIBICHUM OKpY’KAIOUIETO MHpa U MPOUCXOAALIMX B HEM
U3MEHEHUHN, YMEHUs JeiaTb OOOCHOBAHHbBIE 3aKIIOYEHHsS] Ha OCHOBE HAay4HbIX (DaKTOB U
UMEIOUINXCA JaHHBIX C LEJIbI0 OMYyUYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMUYECKHME 3HAHUSA JUIsl PEIIeHUs
po0JieM B peasbHBIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENLCKON NesITeIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HENPEpHIBHOMY O0pa3oBaHUIO M CaMOOOPAa30BaHMIO, K
AKTUBHOMY IIOJIYyYCHHIO HOBBIX 3HAaHMI 1O XUMUU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOCHHOCTSM TpyJda B pas3iuuHbIX cdepax mnpodecCHOHATBHON
NesITeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHbie pe3yJIbTaThl OCBOCHMS YUE€OHOIo MpeaMera «XHUMHsS» Ha YpPOBHE
CpeaHero o0mero 0Opa3oBaHus BKIHOYAIOT:

3HaUYMMBbIE i1 (OPMHUPOBAHKS MHPOBO33PECHHS OOYYAIOIMIMXCS MEKIUCIUTIIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHayYHbIC TOHSATHS, OTPAXKAIOUIUE IEJIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U crienuduKy METOJ0B MO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BECILIECTBO, DHEPrus, SBJICHUE, IPOIECC, CUCTEMa, HAay4dHbId (HaKT, MPHUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIeIOBaHNUE, HAOIIOACHUE, U3MEPEHUE, DKCTICPUMEHT U
Apyrue);

yHUBEpCAIbHBIC  ydeOHbIE  JelcTBHUS  (TIO3HABATENbHBIE, KOMMYHUKATHBHEIE,
peryJIsITUBHBIC), oOecrneunBaromme ¢GopmupoBanue GyHKIIMOHATBHON TIPaMOTHOCTH U
COITMAJIbHOM KOMIIETEHIIMHM O0yJarolInuXCs,;

CIIOCOOHOCTh ~ OOYYArOIIMXCS HCIOJIb30BaTh OCBOSHHBIE  MEXIUCIMIUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAJIbHBIC y4YCOHBIC JCHCTBUS B TO3HABATEIHLHON H
COLIMATIbHOM ITPaKTHKE.

MeranpenMeTHbIe pe3ysIbTaThl OTPaXKalOT OBJIAJICHUE YHUBEPCATbHBIMH YUEOHBIMU
MO3HABaTEIbHBIMH, KOMMYHUKATUBHBIMHU U PETYISATUBHBIMU JCHCTBUSMH.

OBJajieHne yHUBEPCAJIbLHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHM I€HCTBUSIMH:

1) 0a30Bble JIOrHYECKHE TeHCTBUA:

CaMOCTOSITeTTbHO (pOPMYJIMPOBATh M aKTyaJIM3UpOBaTh MPOOJEMy, BCECTOpPOHHE €&
paccMaTpHBaTh;

OMpENENATh M JIeITSIHPHOCTH, 3ajaBas HmapaMeTpbl M KPUTEPUU HX JIOCTHIKCHHS,
COOTHOCHUTBH PE3YJIbTAThI ACSITEILHOCTH C TIOCTABIICHHBIMU 1IEISIMU;

MCIIOJIB30BaTh MPU OCBOCHWUU 3HAHUU MPUEMBI JOTUUECKOTO MBIIUICHUS — BBIACISTH
XapakTepHbIE MPU3HAKU TIOHATHH W YCTaHABIMBaTh WX B3aMMOCBS3b, HCIIOIb30BaTh
COOTBETCTBYIOIIUE TTOHATHS I O0BSICHEHUS OTACIBHBIX (DAKTOB M SIBJICHUIA;



BBIOMpATh OCHOBAaHUS W KPUTEPHH MM KIACCU(PUKAIMK BEIIECTB U XUMHUYECKHX
pEeaKUnii;

yCTaHaBIWBATh MPUIMHHO-CIIEJACTBEHHBIE CBS3H MEXy N3YYaeMbIMH SIBICHUSMU;

CTPOUTH JIOTHYECKHE pacCykaAeHus (MHAYKTUBHBIC, IEAYKTUBHBIC, IO aHAJOTHH),
BBISIBJISIT ~ 3aKOHOMEPHOCTH W MPOTHBOPEYUST B  pPACCMAaTPUBAEMbIX  SIBJICHUSX,
(bopMyIUPOBATh BHIBOJIBI M 3aKJIIOUCHUS,

OPUMEHATh B IMPOLIECCE I[IO3HAHUS, HCIOJb3yEeMble B XUMHH CHUMBOJIMYECKUE
(3HaKOBBIE) MOJENH, MPeoOpPa3OBbIBATh MOJAEIbHBIE MPEICTaBICHUS — XUMUYECKUI 3HaK
(cMMBOJI) dJIeMEHTa, XUMHUYecKas Qopmylia, YpaBHEHHE XHUMHUYECKOW peakuuu — TpHU
pelieHur y4eOHbIX TO3HABATENbHBIX M MPAKTHUYECKUX 3aJa4y, NPUMEHSATh Ha3BaHHbIE
MOJICJIbHBIE TIPEICTABIICHUS JIJISl BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB
Y XMMUYECKUX PEAKIUN.

2) 0a30BbI€ HCCJIE0BATEIbCKHE JIEHCTBUSI:

BJIAJI€Th OCHOBAMH METOJI0OB HAYUYHOI'O MTO3HAHUSI BEIIECTB M XUMUUECKUX PEAKIIHIA;

dbopMmynupoBaTh €M M 3aJa4d HUCCIEIOBAaHMS, HCHOJIb30BaTh IMOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHI B KAyeCTBE HHCTPYMEHTA MO3HAHUS U
OCHOBBI JJisi (DOPMHpOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

BJIAJI€Th HABBIKAMU CaMOCTOSATENLHOIO IUIAHUPOBAHMSI U TMPOBEACHUS YUYECHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHA HaOJIIOgaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITENIFHO MPOTHO3UPOBATh €r0 pe3ysbTaT, (popMyIupoBaTh OOOOUICHHUS U BBIBOJBI
OTHOCHUTEIIbHO JOCTOBEPHOCTH pPE3YJIbTaTOB HCCIEAOBAaHUSA, COCTABIATH OOOCHOBAHHBIN
OTYET O MPOJCIIaHHOM paboTe;

IpUOOpETaTh ONBIT YUYEHUYECKOW HCCIIEN0BATENbCKONM M MPOEKTHOM N1EATEIbHOCTH,
NPOSIBIISATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIHLHOMY IOMCKY METOJOB DPEIICHUS
NPAaKTUYECKHX 3a]a4, IPUMEHEHUIO PAa3IUYHBIX METOI0B TO3HAHMUSL.

3) pabora ¢ unopmanuei:

OPUEHTHUPOBAThCS B PA3IMUYHBIX HMCTOYHUKAX HHPOpMaluu (HAyYHO-MOMYJISIpHAs
JUTEpaTypa XUMHUYECKOIO COJIepKaHUs, CIpaBOYHbIE TocoOusi, pecypcbl HMuTepHerta),
aHAJIM3UPOBaTh MH(OPMAIMIO PA3TUYHBIX BHIOB U (OPM NPEACTaBICHUS, KPUTHUECCKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

dbopMyupOoBaTh 3ampPOChl U MPUMEHATH Pa3IUYHbIE METOJAbl MPHU TMOUCKE U OTOOpE
uHdopMaIuu, HeoOX0IUMOM TSI BBIMTOJTHEHUST yUeOHBIX 3a/1a4 ONPEIeIEHHOTO TUTIA;

pUOOpETaTh OIBIT UCIIOJIB30BAHMS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOIOTHIA
Y Pa3INYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAIbHYIO (opMy TpeacTaBieHus HWHPOPMAIUU
(cxembl, rpaduKu, TUarpaMMbl, TaOIHUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYUYHBIM S3BIK B KA4yeCTBE CPEJCTBA MpPH pabdoTe € XUMHUYECKOU
uHbOpMaIMel: MPUMEHSATh MEXIPEAMETHbIE ((U3MUecKne M MaTeMaTHYEeCKHE) 3HAKH U
CUMBOJIBI, (hOpMYIIbl, aO0OpeBHATYPBl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHUE CPEJICTBA HATJISTHOCTH.

OByaieHUe YHHMBEPCAJbHBIMM KOMMYHHUKATUBHBIMHM /1€/iCTBUSIMH:



3a/1aBaTh BOMPOCHI 10 CYIIECTBY OOCYXIaeMOW TEMbl B XOJ€ Juajora W/WiH
JUCKYCCUHU, BBICKA3bIBaTh UACH, (HOPMYJIHUPOBATH CBOM TIPEAJIOKEHHUS OTHOCHTEIIBHO
BBITIOJIHCHUSI TIPEJIJIOKEHHOM 3a/1a4H;

BBICTYTIATh C MPE3CHTAIMEH pe3yJIbTaTOB MTO3HABATEILHON ACATEIHPHOCTH, TTOTYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TPU BBINOJHEHUA XHUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEIOBAHUIO CBOMCTB M3Y4YaeMBIX BEIECTB,
peanu3aiuy yaeOHOTO MPoeKTa U (pOPMYIUPOBATH BHIBOJIBI 110 PE3YJIbTATaM MPOBEIEHHBIX
MCCJICIOBAHMM IMyTEM COTJIACOBAHUS MO3UIINI B X0 OOCYXKICHUSI 1 0OMEHA MHEHUSMH.

Ogi1aieHHe YHUBEPCAJIbHBIMH PeryJISITUBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENILHO TIAHUPOBATH U OCYIIECTBISTH CBOIO MIO3HABATEIBHYIO IEATEIHHOCTD,
ompenensis e€ 1eu U 3aa4u, KOHTPOJIMPOBATh U IO Mepe HEOOXOAMMOCTU KOPPEKTUPOBATh
MpeajiaraeMblii  aITOPUTM JIEHCTBUM TPU BBIOJTHCHUN YUYEOHBIX W HCCIEIOBATEIBCKUX
3aj1a4, BBIOUpaTh HanoboJsee 3PGEeKTUBHBIN CIIOCO0 UX PEIICHHS C YUETOM MOJYyYCHUST HOBBIX
3HAHHUU O BEIECTBAX M XUMUYECCKUX PEAKITUSX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOCH NIEATEIHHOCTH HAa OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATDBI
10 KJTACC

[IpeameTHbIE pE3yNbTATBI OCBOEHUS Kypca « OpraHu4ecKkas XuMUs» OTPa)aror:

c(OPMUPOBAHHOCTH TPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOIICH €CTECTBEHHO-
HAayYHOM KapTHUHBI MHUpa, pPOJIM XMMHUHU B MO3HAHMM SIBJICHUH NPHUPOAbI, B (HOPMHPOBAHUU
MBIIIJICHUS W KYJbTYPhl JUYHOCTH, €€ (PYHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOIUMOM st
pelieHus] MPAaKTUYECKUX 3a1ad U IKOJOTUYECKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOAHOU CPEAE;

BJIAJICHUE CHCTEMOM XMMHWYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATAOIINE
HNOHATHUS (XUMHUYECKHI DSJIEMEHT, aToM, JJIEKTPOHHas O000JIouKa aroMma, MOJIEKyJa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHUYECKasl CBSI3b, CTPYKTypHas ¢opmyia
(pa3BépHyTast U COKpamiéHHas), MOJb, MOJISIpHAsh Macca, MOJSPHBIA O0BEM, yriIepOaHbIN
ckener, (yHKIMOHAIbHAS TPYIa, PaguKal, U30MEpHUs, U30MEpbl, TOMOJIOTHYECKUN PSI,
TOMOJIOTH, YTJIE€BOAOPO/IbI, KUCIOPOA U a30TCOAEPIKAIUE COETUHEHMS, MOHOMED, ITOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHHUS); TEOPUH M 3aKOHBI (TEOpHs
CTpOCHMSI opraHuueckux BemectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XMMHH; MHPOBO33PEHUECKUE 3HAHUS, JEKAIIUE B
OCHOBE TOHMMAaHUS MMPUUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUMN, (PaKTOIOTHYECKHE
CBEJICHUSI O CBOMCTBAax, COCTaB€, MOJYyUYEHUU M OE30MaCHOM MCIOIb30BAaHUM BaKHEHIINX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKON JEATEIBHOCTH YEIOBEKa;

C(OPMUPOBAHHOCTh ~YMEHHMH  BBISIBISATH  XapaKTEepHbIE  MPU3HAKU  TOHATHUH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOIb30BATh COOTBETCTBYIOLIME MOHATHUS IIPU ONUCAHUH
COCTaBa, CTPOEHUS U IPEBPALLECHUI OPraHUYECKUX COCAMHEHUM;



c(hOpMHUPOBAHHOCTh YMEHUHN HCIIOIB30BATh XUMHUUECKYIO CUMBOJIUKY JIJIsl COCTABJICHUS
MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpami€éHHONW) (HOpPMYJ OpPraHUYECKUX
BEIIECTB W YPaBHEHUN XUMHUYECKUX PpEAKLIUM, M3rOTaBIMBATH MOJAEIH MOJIEKYJ
OpPraHMYECKUX BEIIECTB JJId WUIIOCTPAllMd HMX XUMHUYECKOTO0 U TMPOCTPAHCTBEHHOIO
CTPOCHMUS;

chOpPMHPOBAHHOCTh ~ YMEHHM  yCTaHaBIWBAaTh  NPUHAMIEKHOCTh  HM3YUYEHHBIX
OpraHUYECKUX BEHIECTB MO WX COCTAaBYy M CTPOCHUIO K OMpPENeIEHHOMY KIIacCy/TpyIire
COEIMHEHUI (YrineBogoposl, KHUCJIOPOJ u azoTcojepKamme COEMHEHUSI,
BBICOKOMOJICKYJIIDHbIE ~COCAMHEHHUs), JaBaTb WM Ha3BaHUS IO CHUCTEMaTUYECKOM
Homenknatype (IUPAC), a Takxe NpUBOAUTH TPUBUAIbHBIE HAa3BAaHUA OTACIbHBIX
OpraHUYECKUX BEIIECTB (ITHIICH, TPOIWIICH, alleTUJICH, STUJICHTJIUKOIIb, TIIUIEPUH, HEHOI,
dbopmanbaerua, ameTanbIerua, MypaBbUHAs KHUCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAs
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, TII0K03a, GPYKTO3a, Kpaxmall, HEUII0I03a, TIUIIH);

cOpPMHUPOBAHHOCTh YMEHUSI ONPENCNSITh BUABI XMMHUYECKON CBSI3M B OPraHUYECKHUX
COCMHEHUSIX (OJMHAPHBIE U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHUSI TIPUMEHSTH MOJIOKEHUSI TECOPUU CTPOCHUS OPTAHUUECKUX
BemecTB A. M. byTiiepoBa 111 00bsICHEHUST 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS; 3aKOH COXPAHEHHUSI MacCChl BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh COCTaB, CTPOCHHE, (U3UYECKUE U
XUMHUUYECKHNE CBOWCTBA THUIUYHBIX MPEACTABUTENECH Pa3IMYHBIX KIACCOB OPraHHYECKUX
BeIeCTB (METaH, dTaH, STWICH, NMPOMNWJIEH, aleTwieH, OyraaueH-1,3, mermnOyranuen-1,3,
O€H30J1, METaHOJI, TAHOJI, TWJICHTJIUKOIb, TJIUIEPHH, (PEHOJ, arleTalIbIeTH I, MypaBbUHAS U
YKCyCHasi KUCJOTBI, TJIIOKO3a, Kpaxmals, I[eJUIl0J03a, aMHUHOYKCYCHasi KHUCIOTa),
WUTKOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKJY HUMH YPaBHEHUSIMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIUN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOopMyIT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh MCTOYHUKH YTIEBOJOPOIHOTO CHIPHS
(HedTh, MPUPOAHBIN Ta3, Yrojb), CIOCOOBI MX MEpPepadOTKU M MPAKTUYECKOE MPUMEHEHHE
MPOYKTOB NEPEPadOTKU;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUMCICHUS MO XUMHUYECKUM YpPaBHEHUSAM
(Maccel, 00b€Ma, KOTUYECTBA UCXOTHOTO BEIIECTBA WU MPOIYKTA PEAKIIUN IO H3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WU MPOIYKTOB PEAKITUN);

chOpPMHUPOBAHHOCTh YMEHUW BJIQJE€Th CUCTEMON 3HAHUM 00 OCHOBHBIX METOJIAX
HAy4YHOTO MO3HAHMS, HMCIOJIB3YEMBIX B XHMHUU NPU H3YYEHUU BEIIECTB M XHUMHUYECKHX
sBIIcHUA (HAOMIOIEHWE, W3MEPEHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE), HCIOJIb30BaTh
CUCTEMHBIC XUMUYECKUE 3HAHUS [JI1 NPUHATUS PEUIEHUM B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U X MPUMEHEHUEM;

chOpMHUPOBAHHOCTh YMEHUH COOJIOIATh MTpaBuJjia MOJIb30BAHUS XUMUYECKOM MOCyA0U
U J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaK)Ke MpaBwia oOpalieHuss C BEIIECTBAMH B
COOTBETCTBHUM C MHCTPYKUMSIMU TI0 BBITIOJTHEHUIO JIJAOOPATOPHBIX XUMUUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBIMOJIHATH XUMHYECKHUN IKCIIEPUMEHT
(mpeBpalleHrsT OpraHUYECKUX BEIIECTB MPHU HArpPEBaHUU, MOJYyUYCHHUE HTHIICHA U U3YUYCHUE
€ro CBOICTB, KAYECTBEHHBIE PEAKIIMM OPraHMYECKUX BEILECTB, JEHATypalus OelIKOB MpH



HarpeBaHWM, LBETHBIE pEaKIUU OEIKOB) B COOTBETCTBUM C IMIpaBUJIAMU TEXHUKH
0e30MacHOCTH TMpH OOpallleHUHd C BEIIECTBAMH U JITAOOPaTOpPHBIM 00OpPYAOBAHUEM,
OPEJCTaBIATh PE3yibTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (opMme 3amucu ypaBHEHUUH
COOTBETCTBYIOIIMX PeaKMii U (POpMYyIMPOBATH BHIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUUYECKU aHATU3UPOBATH XUMUYECKYIO0 HHPOPMALIUIO,
NOJy4YaeMyl0 M3 pPa3HbIX HCTOYHHKOB (cpeacTBa MaccoBoil uHpopmaumu, WHTepHer u
APYTUX);

C()OPMUPOBAHHOCTh YMEHHUH COONIOAATh MpaBWiIa SKOJIOTHYECKH 1EJIeCO00pa3HOro
NOBEJACHUSI B OBITY U TPYJOBOH NEATEIbHOCTU B ILEJISIX COXPAHEHHUS CBOErO 3/I0POBbS U
OKpY’KaIOLIEW MPUPOJHOW Cpelibl, OCO3HABAaTh OIACHOCTh BO3JCUCTBHUS HA KUBBIC
OPTraHU3MBbl ONPEAECIEHHBIX OPraHUYECKUX BELIECTB, MOHMMAas cMbIica nokaszarens [I/IK,
NOSICHSATh Ha TMpHUMepax CrnocoObl YMEHBIICHUS W MPEIOTBPALLEHUS HX BPEIHOTO
BO3J/ICHICTBHS HA OPTaHU3M YEJIOBEKa;

JUTs1 O0Y4YaroMIMXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/IOPOBbSI: YMEHHE PUMEHSITh
3HaHUs1 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHMS BEIIECTB M XUMHUECKUX SIBJICHU;

JUISL CIIETIBIX W CIIA0OBUIAIIMX OOYYArONIUXCs: YMEHHE HCIOJb30BaTh peibedHO-
TOUEUHYIO cucTeMy 00o3HaueHuit JI. bpaiins 1 3anucu XumMudeckux GopMyl.

11 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUSI Kypca «OOImas W HEOpraHudecKas XUMUSDH)
OTpaXaroT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONMICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPA, POJM XUMUU B TIO3HAHWU SIBIICHUW TPHUPOIBI, B (HOPMHUPOBAHUH
MBIIIUICHUSI U KYJIBTYPbl JUYHOCTH, €€ (yHKIIMOHAIBHON T'PaMOTHOCTH, HEOOXOJIUMOM st
pelIeHns] MPAKTUYECKUX 3a7ad M SKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE CHCTEMOW XHMHWYECKHX 3HAHHM, KOTOpas BKIIKOYAET: OCHOBOIIOJAraroIIve
MOHATUS (XMUMHUYECKHH 3JIEMEHT, aTOM, W30TOM, S-, P-, d- DJIEKTPOHHBIE OPOWTAIM ATOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIH 00bEM, BaJIEHTHOCTD, AJIEKTPOOTPHUIIATEILHOCTD, CTEIICHD
OKUCIJICHHS, XUMHUUYECKas CBsI3b (KOBAJICHTHAs, HMOHHAs, METaJIMYecKas, BOJOPOHAs),
KpUCTAJUIMYECKass peImETKA, TUIBI XAMUYECKHUX PEaKUHi, pacTBOp, DSIECKTPOJIUTHI,
HE3JICKTPOJIUTHI, ANEKTPOIUTUYECKAS TUCCOIMALINS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOM  peakiuh, XUMHUYECKOE paBHOBECHE), TEOPUHM W 3aKOHBI  (Teopus
AJICKTPOJIUTUYECKOW aucconuanuu, nepuonuueckuid 3akoH JI. M. MenneneeBa, 3akoH
COXPaHEHHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPTUU IPU XUMUUYECKUX
peakIusax), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3bIK XMUMHUHU, MUPOBO33PEHUYECKUE 3HAHMS,
JIe)KAIME B OCHOBE NOHMMAHUWS MPUYMHHOCTH W CHUCTEMHOCTH XHWMHUYECKUX SIBIICHUH,
(aKTOJIOTHYECKUE CBEJAEHHUS O CBOWCTBaX, COCTaBe, TMOJy4YeHUH U O€30MacHOM
WCIIOJB30BAaHUM BAXKHEUIIIMX HEOPraHWYECKUX BEHIECTB B OBITY W MPAKTHYECKOM
JICATEIILHOCTH YEJIOBEKA;



cOPMHPOBAHHOCTh ~ YMEHHMI  BBIABIATH  XapakTE€pPHblE  NPU3HAKK  IOHSTHIA,
YCTaHaBJIMBATh UX B3aMMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOIME OHATHUS IIPU ONUCAHUH
HEOPraHWYECKHUX BELIECTB U UX MPEBPALLEHUI;

c(OpPMHPOBAHHOCTh YMEHUHN UCIOJIb30BAaTh XMMUYECKYIO CUMBOJIUKY AJISI COCTABICHUS
(opMyJ1 BEIIECTB U YpPaBHEHUN XUMHUYECKHX PEAKIMM, CUCTEMATHUYECKYI0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUSA OTIENbHBIX HEOPraHMYECKHX BelIeCcTB (yrapHblil ras,
YTJIEKUCIIBIN Ta3, aMMUAK, rali€Has U3BeCTh, HEral€Hasi U3BECTh, IUTHEBAS COAA, IUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHHUH OMNpEAeNsITh BAJICHTHOCTh W CTENEHb OKHUCIEHUS
XUMHUYECKHX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOTO COCTAaBAa, BUJ XUMUYECKOU CBA3HU
(KOBaJIGHTHasi,  WOHHAs,  METAJUIMYECKas, BOJOPOAHAs) B  COCAWHEHUSX,  THI
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BELIeCTBa (aToMHasi, MOJEKYJsSpHas, HOHHasl,
MeTaJIJINYeCcKasi), XapakTep Cpeibl B BOAHBIX paCTBOPAaX HEOPraHUYECKUX COEINHEHUM;

C()OPMUPOBAHHOCTh YMEHUU YCTAHABIMBATH IPUHANIEKHOCTh HEOPraHHMUECKHUX
BELIECTB 10 UX COCTABY K OMPEICIEHHOMY KJIACCy/TpYIIE COEIMHEHUH (IIPOCThIE BEILIECTBA
— METaJUIbl 1 HEMETAaJUIbI, OKCU/IbI, OCHOBAHUS, KUCIOThI, aM()OTEpHBIE TUAPOKCUIBI, COJIN);

chOpPMHPOBAHHOCTh yYMEHHUH PACKPBIBATh CMBICT Tepuoanydeckoro 3akoHa J[. U.
MenneneeBa M JIEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIBHYIO U
IPOrHOCTUYECKYIO (PYHKIINH;

C()OPMUPOBAHHOCTH YMEHUH XapaKTepHU30BaTh JJICKTPOHHOE CTPOECHHE AaTOMOB
XUMHUYECKHUX 3JIEMEHTOB 1—4 nepuooB [lepuonnyeckoid CUCTEMBl XHMHYECKUX AJIEMEHTOB
J. W. MenneneeBa, HCHONb3ysl TMOHATUA «S-, P-, d-DJIEKTPOHHBIE OpPOUTAINY,
«3HEPreTU4YEeCKUe YpPOBHU», OOBSACHATHh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKHX
NIEMEHTOB M HMX COEIUMHEHHWH N0 mnepuojam u rpymmaMm Ilepuonnueckol CHUCTEMBI
XuMHYeCcKuX 3jieMeHTOB [l. 1. Menneneena;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATh) OOLIME XUMHUYECKUE
CBOMCTBAa HEOPraHWYECKHUX BEUIECTB PA3IMYHBIX KJIACCOB, NMOATBEPKIATH CYIIECTBOBAHME
TEHETUYECKOM CBSI3M MEXKJy HEOPraHWYECKHMH BELIECTBAMU C IIOMOINBI ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTH YMEHUS KJIACCU(PUIIUPOBATH XUMUUYECKUE PEAKITUH 110 PA3INIHBIM
npu3HaKaM (YUCIy M COCTaBy pearvpyrollux BEIIeCTB, TEIUIOBOMY 3(QeKTy peakuuwu,
U3MEHEHHUIO CTENEHEM OKUCIEHHS DJEMEHTOB, OOpaTUMOCTH PpEaKUHMH, YYacCTHIO
KaTajan3aTopa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBISATh YPAaBHEHHsI PEaKUUN pPa3IUYHBIX THUIIOB,
NOJIHBIE M COKpALIEHHBIE YpPaBHEHHUs PEaKUUid MOHHOTO OOMEHA, YUYUThIBAas YCIOBHUA, IPH
KOTOPBIX 3TU PEAKLIMH UIIYT 10 KOHUA;

Cc()OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH pPEAKLUH, MOATBEPKIAAIOIINE KauyeCTBEHHBIN
COCTAaB PA3JIMYHBIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATh OIBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIIHE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTH YMEHUMI pacKkpbIBaTh CYIIHOCTh OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMM MOCPEACTBOM COCTAaBJICHMS JJIEKTPOHHOIO OanaHca 3THUX
peaKLnii;



c(OpMUPOBAHHOCTh YMEHUH OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOHN peakinu
OT pa3IMuHbIX (PAKTOPOB; XapaKTep CMEIIEHU XMMHUUECKOTO PABHOBECHS B 3aBUCIMOCTH OT
BHEIIHero Bo3aeiicTeus (npunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh XWMUYECKHE TMPOIIECCHI, JISKAIUE B
OCHOBE  NPOMBIIUICHHOTO  TOJYYEHHUsS CEpHOM  KHUCIOThl, aMMHakKa, a  TakxKe
C()OPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAyYHBIX NPUHIUIAX U HKOJIOTMYECKUX
npobiieMax XUMUYECKOTO NMPOU3BOJICTBA;

C()OPMUPOBAHHOCTH YMEHHUI TMPOBOJUTH BBIYMCIECHUS C HCIOIb30BAaHUEM IOHSATHS
«MaccoBasi JIOJIsI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHH Tra30B MPU XUMHUYECKUX
peakIMsIX, MacChl BEUIECTBA WM 00BbEMA Ta30B N0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
W1 00bEMY OJTHOTO M3 YHYACTBYIOIUX B PEAKLMU BEIIECTB, TEIUIOBOTO 3P deKTa peakiui Ha
OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOIATh MpaBUIIa MOJb30BAHUS XUMUYECKOU MOCY10M
U J1abopaTopHBIM OOOpYJOBAaHMEM, a TakKe IpaBuia OOpalleHuss C BEHleCTBaMU B
COOTBETCTBUU C MHCTPYKIMSIMU IO BBIMOTHEHUIO JAOOPATOPHBIX XUMUYECKHUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUI IJIAHUPOBATH M BBHIMOJHATH XUMUYECKUN SKCIIEPUMEHT
(paznmokeHue TEPOKCHAA BOAOPOJA B MPHUCYTCTBUU KaTallM3aTopa, OIpPENeJICHHE CpPEeJIbl
pPacTBOPOB BEHIECTB C TMOMOIIBI0 YHHUBEPCATBHOIO HWHIMKATOPA, BIUSHUE Pa3IUYHBIX
(GakTOpOB HAa CKOPOCTh XMMHUYECKOW pEaKlUU, PEaKIUW HOHHOTO OOMEHa, KaueCTBEHHBIE
peakiuu Ha cyiabdar-, KapOOHAT- M XJIOPUI-AaHHOHBI, HAa KATHOH aMMOHMUS, peUICHHE
IKCIIEPUMEHTAJIBHBIX 3334 Mo TemaMm «Mertamibs» U «Hemeramnsy) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKUA OE30MaCHOCTH TpH OOpalleHuu C BelecTBaMu U JabOpaTOPHBIM
000pyI0BaHUEM, TPEACTABIATh PE3YJIbTaThl XMMUYECKOTO IKCIIEpUMEHTa B (opMe 3amucu
YPaBHEHUH COOTBETCTBYIOIIMX peakuuid U (OpMyJIMpPOBATh BBIBOJBI HAa OCHOBE ATHX
PE3yNbTATOB;

c(OpMUPOBAHHOCTH YMEHUN KPUTHUECKH aHATM3UPOBATH XUMHUUYECKYIO HH(POPMALIUIO,
NOJy4aeMyK M3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAaccoBOW KOMMYHMKalu, VHTEpHET H
JPYTUX);

chOpMHPOBAHHOCTh yYMEHUH COOJ0/IaTh MpaBUJia SKOJOTUYECKH 11e51eCO00pa3HOro
NOBEICHUsI B OBITY M TPYIOBOW AESITEIBHOCTH B IIENISAX COXPAHEHHUS CBOETO 370POBBS H
OKpYXaroIe MpPUPOJHONW Cpeabl, OCO3HAaBAaTh OMACHOCTh BO3JCHCTBUS Ha >KUBBIC
OpraHu3Mbl OMNPENEIEHHBIX BEIIECTB, MOHUMAas cMbica mnokazatens [IJIK, moscHsaTe Ha
npuMepax CcrocoObl YMEHBIIEHHs M MPEAOTBpAIllEHUsT UX BPEJHOTO BO3ACHCTBUS Ha
OpTraHM3M YEJIOBEKa;

JUTSE 00YYArOIIMXCS C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbsI: YMEHUE IPUMEHSATD
3HaHWs 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUIA;

JUIS CHENbIX M CIa0OBUISAIIMX OOYyYaroIMXCs: YMEHHE HCIIOJIb30BaTh pebeHO-
TOUEYHYIO cucTeMy 0003HaueHuit JI. bpaiins 11 3anucu XuMudeckux GopMyl.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KUIACC

KoanuyecTBO 4acoB

HaunmeHnoBaHue pa3xejioB U TEM

Ne i/ Konrpoabusie  IIpakTHyeckue
MPOrpaMMsbI Bcero
padoThI padoTsbI
Pa3nes 1. Teopernueckne 0CHOBbI OPraHMYeCKON XMMHUHU
[Ipenmet opranmyeckoit xumuu. Teopust
1.1 CTPOECHUS OPTraHUYECKUX COCTMHEHUHN A. 3
M. byrneposa
Nroro no pazaeny 3
Pasnen 2. YraeBoaopoasl
2.1 [IpenenbHbIE YTIEBOAOPOIbI — AJIKAHBI 2
29 HenpenenbHble yrieBogoOpOIbl: aJKEHBI, 6 |
' AJIKaJIUEHBI, aTKUHBI
2.3 ApoMaTrdecKue yrieBOoA0pOIbI 2
24 [IpupoaHbIe HCTOUHUKH YTIIEBOIOPOAOB 3 |
' U X nepepadboTka
Uroro no pazneny 13
Pa3nen 3. Kuciiopoacoaepxaniue oprannyeckue coeAnHeHUs!
3.1 Cruptel. ®enon 3
39 Anbneruapl. KapOoHOBBIE KHCIIOTHI. 7 1
' Cnoxuble dGupbI
33 ‘ YraeBoasl 3 2
Hroro no pazneny 13
Pasnen 4. A3orcoaep:xaniue OpraHnudecKkue coeJuHeHust
4.1 ’ AMMHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen S. BeICOKOMO/IEKYJIAPHBIE COeAMHEHHU S
5.1 [Imactmaccel. Kayayku. Bomokna 2
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2




11 KUIACC

HaumeHoBaHMe pa3iesioB U TeM

KoaungecTBO 4acoB

Ne i/ Konrposbnusie  IIpakTnyeckue
NPOrpaMMsbI Bcero
padoTsbI padoThI
Pasnen 1. TeopeTnueckue 0CHOBbI XMMHHU
Ctpoenue atomoB. [lepuoguyeckuii
L1 3akoH u [lepuonnyeckas cucrema 3
' XUMHUYECKUX diemMeHToB /I, 1.
Menpeneena
12 Crtpoenue BemiecTBa. MHOrOOOpasue 4
' BEILIECTB
1.3 XHUMHUYECKUE PEAKLIUU 6 1 1
Utoro no pazaeny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 Mertabl 1
2.2 Hewmeranmnb 1 1
)3 CBs13b HEOPTaHUYECKUX U OPTAaHUYECKUX )
' BEILIECTB
Hroro no pazneny 17
Pa3zgen 3. XumMus ¥ KU3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 34 2 3




HOYPOUYHOE IIVIAHUPOBAHUE

10 KUIACC
KouuuecTBo yacos
Ne n/m Tema ypoka Beero Konrpounubie | IIpakTuyeckue
padoTbl padoTbI

1 IIpenmer opraHu4ecKOi XUMHUH, €€ BOSHUKHOBEHUE, 1
pa3BUTHE U 3HAUECHUE

) Teopus cTpoeHHs OpraHUYECKUX COeAUHEHUH A. M. 1
bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[TpencraBienue o ki1accupUKaMU OPraHnYECKUX

3 BemecTB. Homenkiarypa (cucreMatuyeckasi) u 1
TPUBHAJIBHBIC Ha3BaHWsI OPraHUYECKUX BELICCTB

4 AJKaHBI: COCTaB U CTPOEHHUE, FTOMOJIOTMUYECKUIN PSIJT 1
MertaH 1 3TaH — NPOCTEHIINE TPEICTABUTENN ATKAHOB 1

6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1

. OTUJIEH U IPONWIEH — IPOCTEHIINE NPECTaBUTEIN 1
AJIKCHOB

g [Tpaktuueckas padora Ne 1. «ITomyuyenue stuneHa u | 1
U3Yy4YEHHE €r0 CBOUCTB»

9 Anxanuensl. byraguen-1,3 u metunoyraaues-1,3. 1
[losyyeHne CUHTETUYECKOTO KayuyyKa U Pe3UHBI
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTHYECKHUN psill. ALIETHIIEH — MPOCTEUIINMA 1
IPEJICTaBUTEIb ATKUHOB

11 Brruncnenust no ypaBHEHHUIO XUMUYECKOW PEaKLIUU 1

12 Apenbl: 6€H3011 ¥ TOJTyoJI. TOKCHYHOCTh apeHOB 1

13 I'enernueckas cBA3b yIi€BOAOPOAOB, IPUHAUIEKAIINX 1
K pa3JIMYHBIM KJlaccam
[TpupoHbIE HCTOUYHUKH YTIIEBOIOPOLOB: IPUPOIHBIN

14 ra3 M MOIyTHbIE HEPTSHbIE ra3bl, HeYTh U MPOAYKTHI €& 1
nepepadoTKu
[IpupoHBIE HICTOYHUKH YIIIEBOJOPOAOB: IPUPOIHBIN

15 ra3 ¥ MonyTHbIe He(PTIHbIE ra3bl, HEPTh U IPOAYKTHI €€ 1
nepepadoTKu

16 KoHnTtponbHas pabota 1o pazaeny «YTiaeBOA0POIbI» 1 1

17 [IpenenbHblE OTHOATOMHBIE CIUPTHI: METAHOJI U 3TAHOJL. 1
Bonoponnas cBs3b

18 MHOroaroMHble CIMPTHI: TWICHIJIMKOJIb U TIULEPHUH 1

19 @DeHOJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U 1
XMMHUYECKHE CBOICTBA, IPUMEHEHHE

20 Anpaeruapl: GOpMabACTH U AlIETATBICTHA. ALIETOH 1

21 OaHOOCHOBHBIE NpeeIbHbIE KAPOOHOBBIE KUCIIOTHI: 1




MypaBbUHAs U YKCyCHas

[IpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa

22 . 1
YKCYCHOM KHUCIIOTBI»

7 CreapuHOBas U OJIEMHOBAs KHCIOTHI, KaK 1
MPEJICTaBUTENIN BBICIINX KAPOOHOBBIX KUCIOT

24 Mpbiia Kak COJIM BBICIIUX KApOOHOBBIX KUCIIOT, HX 1
MOIOIIIEE ICHUCTBUE

)5 CrnosxHble 3(Upbl Kak MPOU3BOIHbIE KAPOOHOBBIX 1
KHUCTIOT. [ UAPOIIN3 CIIOKHBIX YPUPOB

26 Kupsl: runponn3, npuMeHeHne, OMoJI0ruueckas poib 1
KUPOB

7 YraeBojsl: cocTaB, Kinaccupukays. Baxueiimme 1
MPEACTaBUTENHN: TII0K03a, PPYKTO3a, caxaposa

28 Kpaxmain u 1emono3a Kak NpupoaHbIe MOJUMEPbI 1
KonTponbHas pabota 1mo paszueny

29 «Kucnopoacoaepkaiiye opraHn4ecKue COeaIMHEHU/ 1
Bcepoccuiickas mpoBepouHas pabora
OO6m1as XxapakTepuCTHUKa a30TCOICPIKAIINX

30 OpraHHYECKUX coeMHeHuH / Beepoccuiickas 1
npoBepoyHas paboTa

31 AMUHBI: METHJIAMUH ¥ aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(OTEpHbIE OpraHu4YecKue

1 CoeMHEeHMs, UX Ouonorunyeckoe 3HaueHue. [lentuasl. |
benku kak mpupoaHbIe BBICOKOMOJIEKYISIPHBIC
COETMHEHUS

1 OCHOBHBIE TIOHSATHSI XHMHH BEICOKOMOJICKYJISIPHBIX 1
COEMHEHHI

34 OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJIISIPHBIX i
coennHeHmi. [limacTMacchl, kKaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KUIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacos

Bcero

KonTtpoJbHbie
padoTbI

IIpakTuyeckune
padoTbI

XUMHUUECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HTrypamus aTOMOB

ITepuoanueckuii 3axkoH u [lepuoauueckas cucrema
xuMH4ueckux sneMeHToB J[. 1. MenaeneeBa, ux cBs3b C
COBPEMEHHOM TeOpHUEl CTPOEHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKHUX
3JIEMEHTOB M UX COCIMHEHUM O TPYyINaM U epruoaam.
3HaYeHHe NMePUOINYECKOTO 3aKOHA U CUCTEMBI
XUMH4YecKux anemMeHnToB .M. MenzeneeBa B pa3BUTHH
HayKH

CrtpocHue BeniecTBa. XUMHUYECKast CBSA3b, €€ BU/IBI;
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBSI3H.
Bonopoanas cBs3b

Banentnocts. DnexkTpooTpuniatebHOCTh. CTENeHb

okucieHus. Bemecrsa MOJICKYJISIDHOTO U
HEMOJICKYJIAPHOTO CTPOCHUA

[TonaTue o nucnepcHbIX cucremax. VMicTuHHbIE U
KOJUIOMAHBIE pacTBOpbl. MaccoBas 0Jisl BELIECTBA B
pactBope

Knaccugukanus 1 HOMEHK/IaTypa HEOPraHUYEeCKUX
coeMHEeHM. ['eHeTndeckas CBsI3b HEOPraHNYECKHUX
BEILECTB, Pa3JIU4YHBIX KJIACCOB

Knaccudukanus XuMHUYECKUX peakiuii B
HEOPTraHWYECKON U OPraHNYEeCKON XUMUU. 3aKOH
COXpaHEHHUsI MaCcChl BEIIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHHS SHEPTUHU TIPU XUMHUYECKUX PEAKITUIX

Ckopoctb peakiun. O6paTuMble peakiiuu. XUMHYECKOe
paBHOBecHE

10

[Ipaktuueckast pabora Ne 1. « BnusHue paznunaHbix
(haKTOPOB Ha CKOPOCTh XMMHUYECKOMN PEeaKITum

11

SHCKTpOHHTI/I‘{eCKaH aucconuanus. ITongrue o
BoziopoaHOM Tokazatene (pH) pactBopa. Peakiiuu
MOHHOTO OOMeHa. ['MIpou3 OpraHnIecKuXx
HEOPTraHNYCCKUX BCUICCTB

12

13

OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE peakuuu. [lonarue
00 3JIEKTPOJIU3E PACIVIaBOB U PACTBOPOB COJICH

Konrponbnas pabora no pazneny «Teopernueckue
OCHOBBI XUMHI»

14

Merannel, ux nonoxxenue B [lepuoanueckon cucreme
xuMu4deckux djemeHnToB 1. Y. Menneneera u




0Cc00EHHOCTH cTpoeHUs aToMoB. Ob1He huzndeckue
CBOICTBAa METAJLIOB

CnnaBel METaIIOB. DJIEKTPOXUMUYECKHUH s

15 HaIPsKEHUN METAJIOB !

16 XHUMHYECKUE CBOMCTBA BAKHEHIITNX METAJIJIOB (HaTPHUH, )
KaJIM{, KaJIbIIUA, MarHui, AIFIOMUHUN) U KX COSTMHCHUI

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCIIMHEHUN 1

18 XnMHU4YecKre CBOMCTBA IIUHKA, JKeJIe3a U UX COCIUHCHUN 1

19 [TpakTtrueckas padora Ne 2. "Pemenue |
AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme «MeTtamibn"
Hewmerannel, ux nonoxenue B [lepuoguueckoit cucreme

20 xuMHu4deckux sneMeHToB J[. . Menaeneesa u 1
O0COOEHHOCTH CTPOEHUSI AaTOMOB
®u3nYecKre CBOMCTBA HEMETAIIOB. AJIJIOTPOIHS

21 HEMETaIUIOB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u 1
yriiepojia)

” XHUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U UX 1
COeIMHEHUN

23 XuMHUECKUe CBOICTBa a30Ta, Gpocdopa 1 UX COSAMHEHUI 1

24 XHUMHYECKUE CBOMCTBA yIiepoia, KpEMHUS U UX 1
COCIUHCHUI

25 [IprmeHeHre BaXKHEHIITNX HEMETAJJIOB U UX COSUHEHUI 1
O00011IeHrEe U CHCTEMATH3AIMsI 3HAHHH 110 TEME

26 «Hewmetamnby. Berauciaenus no ypaBHeHUsIM 1
XUMUYECKUX PEAKIIUN U TEPMOXUMUUYECKHUE PACUETHI

7 [Tpaktuueckas pabora Ne 3. «Pemienue 1
SKCIEPUMEHTANIBHBIX 3a7a4 1o Teme "Hemeramsr"»

)3 KoHTponbHas pabora mo temam «MeTamiby 1 !
«Hemeramneny

79 Heoprannueckue u opraHnyecKre KUCIOTHI. |
Heoprannueckue u opraHndecKre OCHOBaHUS
AMdoTepHbIC HCOPTAaHNYECKUE U OPTAaHUYCCKUE

30 coeIMHEeHMS. | eHeTnYecKas CBs3b HEOPTaHMUECKUX U 1
OpPTraHUYECKUX BEIIECTB
Poinb xuMuH B 00€CrIeYeHUH SKOJIOTHYCCKOM,

31 HHEPreTHUYECKON U MUIIEBOW OE30MaCHOCTH, Pa3BUTHU 1
MEOUIIHBI

0 [TpencraBienus 06 00X HAYUHBIX TPUHLUIIAX |
MPOMBIIUIEHHOTO MOTYY€HUsI BAXKHEUILINX BEIIECTB

33 UYenoBek B MUpPE BEILIECTB U MATEPHUAJIOB 1

34 XuMHA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOM TPOI'PAMMBI

10 KITACC

Kox
NMpoBePsSIEMOro
pe3yJjbTara

IIpoBepsiemble MpeaAMeTHbBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl cpeHero o0uero 00pa3oBaHus

1

1.1

1.2

TeopeTnueckre OCHOBBI OpraHUYECKON XUMUU

CdopmupoBaHHOCTH MpEICTaBICHUI 0 XUMHYECKON COCTaBJISIIOLLEH
€CTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIM XUMHH B MIO3HAHUU SIBICHUN IPUPOJIBI, B

dbopMUPOBaHWM  MBIIUICHUS W KYJIbTYphl JHYHOCTH, €& (QYHKIMOHAIBHOMI
IPaMOTHOCTH, HEOOXOAMMOM HJsi pelleHHs] MPAKTUYECKUX 3a/ad U HSKOJIOTMYECKU

000CHOBaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M IPUPOIHOM Cpe/e

Brnanenue cuctemMoil XMMUYECKHX 3HAHUN, KOTOpas BKIIKOYAET: OCHOBOMOJATrarolIue
HNOHATHUA (MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIIEHUS,
XHUMHAYECKast CBSI3b, MOJIb, MOJISIPDHAsE Macca, MOJSIPHBIA OOBEM, YIIIEpOJHBIN CKEJeT,
dbyHKIMOHANbHAS TPYMNa, paAuKal, H30MEpHs, H30MEphl, TOMOJOTHYECKHH P,
TOMOJIOTH, YTJII€BOJOPO/IbI, KUCIOPO/I- ¥ a30TCOAEPIKAIINE COSAMHEHNU S, OMOIOTHYECKU
aKTUBHbIE BellecTBa (YIJE€BOJBI, >KUPBI, OEIKH), MOHOMEp, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHSI XUMUYECKOTO
CTpoeHHs  opraHuueckux  BemectB A.M.  byriepoBa),  3aKOHOMEPHOCTH,
CUMBOIIMYECKUI SI3BIK XUMHH, (AKTOJIOTUYECKHUE CBEIEHUS O CBOMCTBaX, COCTaBe,
MOJlyYeHUH U O€30MacCHOM HCMOJb30BAaHUM BAXKHEWIIMX HEOPraHMYECKHX U

OpTraHN4Y€CKUX BCUICCTB B 6BITy u HpaKTHHGCKOfI JCATCIIBHOCTH YCJIOBCKA

1.3

1.4

ChopMUpPOBAaHHOCT, ~ YMEHUW  BBISBIATH  XapaKTepHbIE  TMPU3HAKU  TOHSATHH,
YCTaHABJIMBATh HX B3aUMOCBA3b, MCIOJIB30BATH COOTBETCTBYIOLIUE IOHATHUS IIpU

OIIMCAaHUHU COCTaBa, CTPOCHUS U HpeBpaH_ICHI/Iﬁ OpraHU4YCCKHUX COCJIMHEHH I

c(OPMHPOBAHHOCTh YMEHHUH UCIOJIb30BaTh XUMHUECKYIO CUMBOJIUKY JJIsSl COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON) GOpMYJT OpraHUYECcKuX

BEUIECTB M YypPAaBHEHUN XHMMUYECKHUX pEaKIUil, HM3roTaBIMBaTb MOJIEIH MOJEKYJ
OpPraHMYECKUX BELIECTB JUIsl WUIIOCTPAlMM HUX XHUMHUYECKOTO M IPOCTPAaHCTBEHHOTO

CTPOCHUS

1.5

ChopMupoBaHHOCT, ~ YMEHUH  YCTaHABIMBATh  MPHUHAUICKHOCTb  U3YYEHHBIX
OpraHMYECKUX BEUIECTB MO HUX COCTAaBy U CTPOCHUIO K OIPEAENIEHHOMY Kiaccy
(rpynmne) coenuHeHUil (yriaeBOJOPOMbI, KUCIOPOJ M a30TCOJAEpKaIIMe COETUHEHMUS,
BBICOKOMOJICKYJISIDHBIE COCJIMHEHMS), JaBaTh WM Ha3BaHUS 10 CHUCTEMaTHYECKOM

HoMmeHkiatype (IUPAC)

1.5

ChopMUPOBAaHHOCTH YMEHHUSI ONPEACISATHh BUIbI XUMHUYECKOW CBS3M B OPTaHMYECKHX

COCOAUMHCHUAX (O,[[I/IHapHBIe u KpaTHBIe)

1.6

C(I)OpMI/IpOBaHHOCTL YMCHUSA MPUMCHATB: ITOJIOKCHUA TCOPUU CTPOCHUS OPTaHUYCCKUX




BemectB A.M. ByTiepoBa s oOBsSICHEHHS 3aBUCHUMOCTH CBOWCTB BEIIECTB OT HX

COCTaBa U CTPOCHUS; 3aKOH COXPAaHCHU MACChI BCUICCTB

VYraeBomopoabl.  Kucnoponcoxaepxkame W a30TCOACpKAIME  OPraHUYECKHE

COCAMHCHNA. BLICOKOMOJIGKyJI?IpHBIe COCAMHCHUA

2.1

ChopMupoBaHHOCT, YMEHHH TNPUBOAUTH TPHUBHAIBHBIC HAa3BaHUS OTICIIBHBIX
OpPTaHMYECKUX BEIIECTB (ITHIICH, MPOIMUJICH, AlETHJICH, STUICHIJIUKOJb, TIIUIEPHH,
denon, Qopmanpaerun, aueTanbIeru]l, MypaBbUHAs KHUCIOTa, YKCyCHas KHCJOTa,
OJIEMHOBAsI KUCJIOTa, CTEApUHOBAs KUCIIOTA, IIII0K03a, PpyKTO3a, Kpaxmall, [eJIIi0103a,

TJTUITMH)

2.2

ChopMUpOBaHHOCT, YMEHHM XapaKTEpPH30BaTh COCTaB, CTpoeHHWE, (u3mueckue u
XUMUYECKHUE CBOMCTBA TUIMMYHBIX MPEACTaBUTENCH pa3IMuHbIX KJIACCOB OPraHUYECKHUX
BellecTB (MeTaH, 3TaH, STUJICH, POMUIIEH, alleTuieH, OyTaauen-1,3, MmeTunoyTaaueH-

1,3, OeH30JI, METaHOJ, ATaHOJ, ATHJICHIJIUKOIb, TIUICPHH, (EHOJ, areTalbIeru,
MypaBbUHAsl U YKCYCHasl KHCJIOTBI, IJIFOKO3a, KpaxMmaJs, LEeJUI0JI03a, aMUHOYKCYCHas

KHCJIOTA)

23

24

ChopMupoBaHHOCTh YMEHHS WLTIOCTPHPOBATH T'€HETHYECKYIO CBSI3b  MEXKAY
TUNWYHBIMU ~ TIPEJICTABUTEISIMA ~ PA3JUYHBIX  KJIACCOB  OPTaHUYECKUX  BEIECTB
YPaBHEHUSIMH  COOTBETCTBYIOLIMX XUMHYECKHX PEAaKUMH C  HUCIOJIB30BAHUEM
CTPYKTYPHBIX POpMYJIT

ChopMHPOBaHHOCTh YMEHHS XapaKTepH30BaTh MCTOYHHUKU YTIIEBOJOPOIHOTO CHIPHS
(He(Th, TPUPONHBIA Ta3, Yroyb), CIOCOOBI HMX TMEPepadOTKH U MPAKTUYECKOE

IPUMEHEHHUE TPOAYKTOB IepepaboTKu

XUMHA U KU3HB. PacuéTerl

3.1

ChopMUpPOBAaHHOCTh yYMEHUW BIAJETh CHUCTEMOW 3HAHUUA 00 OCHOBHBIX METOJaX
HAy4HOI'O [MO3HAHMS, UCTIOIb3YEMbIX B XUMUHU MPU U3YUEHUH BEIIECTB U XUMHUECKHX
aBleHull (HaOMIO/IeHUE, U3MEpPEHHE, IKCIEPUMEHT, MOAEIUPOBAHUE), UCIOIb30BATh
CHUCTEMHBIE XMMHUYECKHE 3HAHUS I MPUHATHSA PEIICHUH B KOHKPETHBIX >KM3HEHHBIX

CUTyalusXx, CBA3aHHbBIX C BEHICCTBAMU U UX IPUMCHCHUCM

3.2

CdopmMupoBaHHOCTH YMEHU COOTIOAATH MTPABHIIA TIOJB30BAHUS XUMUYICCKOM MOCYI0N
U 71a00paTOpHBIM OOOPYJOBAaHUEM, a TAaKKe TpaBWJIa OOpalleHHs] C BEUIECTBAMHU B

COOTBCTCTBUH C HHCTPYKIUAMMH I10 BBITIOJIHCHUTIO J'Ia60paT0pHBIX XHUMHUYCCKHUX OIIBITOB

33

CdopmMupoBaHHOCT, YMEHUH IJIAHUPOBATh U BBHIMOIHATH XUMHUYECKUHA SKCHEPUMEHT
(HpeBpameHI/m OpraHMYCCKUX BCHICCTB IIPU HArpCBaHWM, IMOJYUYCHHUC OTUJIICHA U
H3YUCHUC €TO CBOﬁCTB, KauCCTBCHHBIC PCAKIIMH OPraHNYCCKUX BCILICCTB, ACHATYpPAILUsI
OCJIKOB MpU HArpeBaHWM, IBETHBIC PEAKIIMU OCJIIKOB) B COOTBETCTBHHU C IpPaBHIAMHU
TEXHUKH O€30MacHOCTH TpH OOpalleHHd C BeIecTBaMH U JIaDOpaTOPHBIM
o0opysoBaHUEM; MPEACTABIATh PE3yIbTaThl XMMHUYECKOTO JKCIepuMeHTa B (opme
3aMMcy ypaBHEHUH COOTBETCTBYIOLIUX Peakuil U GOpMyIHpOBaTh BHIBOABI HA OCHOBE

OTUX PE3YyJIbTATOB

34

CdopMHpOBaHHOCT, YMEHUN NPOBOAUTH BBIYMCIEHUS 10 XUMUYECKHUM YpaBHEHUSAM




(Maccel, 00BEMa, KOIMYECTBA MCXOIHOTO BEIIECTBA WJIM TNPOIYKTa pPEAKUUU I10
U3BECTHBIM Macce, O0BbEMY, KOJHMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WU

MPOAYKTOB PEAKIIIH)

3.5

ChopMupoBaHHOCTh YMEHUH KPUTHUECKU aHATH3HPOBATH XUMUYECKYIO HH(OPMAIIHIO,
MOJy4YaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAaccoBOil HH(OpMAINH, CETh

WuTepHeT u n1pyrue)

3.6

ChopMUpOBaHHOCTH YMEHHI COOJIIOATh TpaBUjIa KOJOTHUECKH I1eJIecCO00pa3HOro
TIOBEJICHUS B OBITY M TPYZIOBOM JEATEIBHOCTH B IEJISIX COXPAHEHHUSI CBOCTO 370POBBS U
OKpYXKarollel MPHUPOTHON CpeIbl, OCO3HABATh OMACHOCTh BO3JCUCTBHUS HAa J>KHUBBIC
OpTraHU3MBbI ONPEIEIEHHBIX OPraHMYECKHUX BEIECTB, TOHUMAs cMbIch rmoka3atens [1JIK
(mpenenbHO  JONMYCTUMOM  KOHIICHTPAILlMW), TOSCHATH Ha TpUMepax CIIOCOObI

YMCHBIICHUS U MIPEAOTBpAICHUA UX BPCAHOT'O BO3ﬂ€ﬁCTBHﬂ Ha OpraHus3M 4CJIOBCKa

11 KITACC

Kox
MPOBEPAEMOro
pe3yiabrara

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTAThl 0CBOEHUSI OCHOBHOI 00pa30BaTeIbHOM
NMPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Brnangenue cucteMod XMMWYECKMX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJATarOIINe
MOHATHUS (XUMHUYECKHI SJEMEHT, aToM, JJeKTpOHHas o0oyouka atoma, s-, p-, d-
3JIEKTPOHHBIE opbuTtanu aTOMOB, HOH, MOJIEKYJIA, BaJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUSA, XUMHYECKasl CBA3b, MOJIb, MOJISIpHAs
Macca, MOJIAPHBIN 00BEM, KpUCTaUTMUECKash Pem€Tka, TUIBI XUMHUYECKHX pPEeaKIuin
(OKHCTUTEIIbHO-BOCCTAHOBUTENBHBIC, DK30- W JHIAOTCPMUYECKHE, PEAKIIMH HOHHOTO
o0OMEHa), pacTBOp, SJEKTPOJIUTHI, HEIJIEKTPOJIUTHI, JICKTPOJIUTHYECKAS THUCCOIUAITS,
OKHCIIUTENIb, BOCCTAHOBUTENIb, CKOPOCTh XHMHYECKOM pEaKIUU, XUMHUYECKOE
paBHOBECHE); TEOpPUM U 3aKOHBI (TEOPHS] AJIEKTPOJUTHUUYECKON TUCCOIMAINH,
[Tepuoanueckuii 3akon JI.11. MenneneeBa, 3aKOH COXpaHEHHSI MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUH, (DAKTOIIOTMYECKHE CBEICHHMS O CBOWCTBAaX, COCTaBe,
MOJTy4EeHUU W O€301aCHOM HCIIOJIb30BAaHUU BAKHEHIIMX HEOPTaHWYECKUX BEIIECTB B

6BITy n HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA

1.2

CpopMUpPOBAaHHOCTHP YMEHHUM BBISBJIATH XapaKTEpHbIE NPH3HAKKM W B3aWMOCBS3b
WU3YYECHHBIX MMOHATUH, IPUMEHATh COOTBETCTBYIOLIME ITOHATHS IPU OITMCAHUU CTPOSHHUS
U CBOWCTB HEOPraHUYECKHX BEIIECTB M MX IMPEBPAIICHUMN; BBISABIATH B3aUMOCBS3b
XUMHUYECKUX 3HAHUH C MMOHATUSMHU U MPEJICTABICHUAMU APYTUX €CTECTBEHHOHAYYHBIX

MPEAMETOB

1.3

BJ'IaJICHI/Ie OCHOBHBIMH MCTOAAaMHW HAYYHOT'O TIIO3HAHWA BCHICCTB W XHUMHYCCKHUX

SIBJICHUM (HaOII0IeHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICTTUPOBAHHE)




1.4

ChopMmupoBaHHOCT, yMEHHIN OIpPENeNsATh BAJIEHTHOCTh U CTENEHb OKHUCICHUS
XUMHUYECKHX DJIIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3U
(xoBaJleHTHasi, MOHHAs, MeETaJUIM4YecKasi, BOJOPOJAHAs) B COCOUHEHMSX, THI
KPUCTAIIIMYECKON pelIETKH KOHKPETHOTO BEIlleCTBa (aTOMHasi, MOJIEKYJIsIpHas, HOHHAs,

MeTaJuTH4ecKas)

1.5

ChopMupoBaHHOCT, YMEHHM ONpENENaTh XapaKTep Cpedsl B BOJHBIX PacTBOpPax

HEOPraHUYECKUX COCTHMHEHUN

1.6

ChopmupoBaHHOCTH YMEHUS KJIACCUPUIMPOBATH XUMUUECKHE PEAKIIUU 110 PA3IUYHBIM
MpU3HAKaM (YUCITy U COCTaBY PEarupyroufx BEIIECTB, TEINIOBOMY dPPEKTy peakiuu,
U3MEHEHHUIO CTENeHeH OKUCICHHUS DJIEMEHTOB, OOpaTUMOCTH pEaKIHUU, YYaCTHUIO

KaTaimM3aTopa)

1.7

1.8

ChopMHupoBaHHOCT, yMEHMI COCTaBISATh YpPAaBHEHUS pEaKIMUH pPa3NUYHBIX THUIIOB,
MOJIHBIE U COKpAIl€HHbIE ypaBHEHHUS peaklUii MOHHOTO OOMEHa, YYHUTHIBas YCJIOBHS,

IIPU KOTOPBIX 3TU PEAKLUU UAYT 1O KOHIA

ChopmupoBaHHOCTH YMEHUI MPOBOJIUTH PEAKIUH, MOJITBEPKIAIONINE KaueCTBEHHBIN
COCTaB PA3JIMYHBIX HEOPTAaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IMyTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX BEIECTB

1.9

1.10

2.1

CdhopmupoBaHHOCTH yMEHUH pacKpbIBaTh CYIIHOCTh OKHCIIUTENILHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA IMTOCPEICTBOM COCTABJICHUS JICKTPOHHOTO OalaHCa dTUX
peakuui

CdopMHUPOBaHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCThH CKOPOCTH XMMHUYECKON peaKIuu

OT Pa3INyYHBIX (PAKTOPOB
CchopmupoBaHHOCTb ~ yMEHUH  OOBSCHATH  XapakTep CMELICHUS XMMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHEIIHETo Bo3aeicTBus (npuHiun Jle [llarense)

O6H.Ia$[ " HCOpTaHU4YCCKasd XUMUS

CdhopmupoBaHHOCTh yMEHUH packpbiBaTh cMbich Ilepuoanyeckoro 3akona /J[.U.
MenzeneeBa M JEMOHCTPUPOBATh €ro CHUCTEMATHU3UPYIOLIYI0, OOBSCHUTEIBHYIO H

MIPOrHOCTUYECKYIO (PyHKIIUN

2.2

CpopMUpPOBAaHHOCTH yYMEHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX dJeMeHTOB 14 mnepuonoB Ilepuoanueckoil cHUCTEMBbl XUMHUYECKHX
anemenToB /.M. MeHneneeBa, UCHIOIB3Ys MOHATHUS «S-, P-, d-2JIEKTPOHHBIC OPOUTAIINY,

«IHEPTeTUYECKUE YPOBHW», OOBICHITH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB M HMX COCIMHEHHMH MO mepuoiam u rpymnmnam [lepuomnyuecko

CHCTEMBI XUMH4YeCcKuX 3eMeHToB .M. Menneneera

~C
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ChopmHupoBaHHOCT, YMEHHM XapaKTepu3oBaTh (OMUCHIBATH) OOLIME XUMHUYECKHE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPXKIATH
CYLIECTBOBAHME T'€HETUYECKOM CBS3M MEXKIY HEOPraHMYECKUMHU BEIIECTBAMU C

IIOMOIIBIO ypaBHCHI/Iﬁ COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

ChopMUpPOBAaHHOCTHP YMEHHUW YCTAHABIMBATh MPUHAIICKHOCTH HEOPTaHUYECKHUX




BEILIECTB 10 UX COCTAaBY K OIpPENEIEHHOMY Kiaccy (TpyIie) COeIMHEHUH (IIpOCThIe
BEIIECTBA — METAUIbl M HEMETaJUIbl, OKCHJbI, OCHOBAaHHS, KHCIOTHI, aMm(oTepHbIE

THUAPOKCHIBI, COJIH)

2.5

CdhopmupoBaHHOCTH YMEHUN UCTIOIH30BATh XUMHUYECKYIO CHMBOJIMKY ISl COCTABIICHUS
dbopMynn  BemiecTB U ypaBHEHUH XUMHUYECKHX PEaKIHi, CUCTEMAaTUYECKYIO
Homenknatypy (IUPAC) wm TpuBHanbHBIE Ha3BaHHUs OTACIBHBIX HEOPTaHMYECKHUX
BelleCTB (yrapHblii Ta3, YIJEKHCIbIA ra3, aMMHaK, raméHas H3BECTb, HeraméHas

W3BECTh, MUThEBAS COMQ, IUPUT U APYTUE)

2.6

2.7

2.8

ChopmupoBaHHOCT, YMEHHH XapaKTepU30BaTh (OMUCHIBATH) OONIME XUMHUYECKHUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  PA3JIMYHBIX  KIJIACCOB,  MOJTBEPXKIATh
CYILIECTBOBAHME TE€HETUYECKOM CBSI3M MEXKIYy HEOPraHWYECKUMHU BEIIECTBAMU C

IIOMOIIBIO ypaBHeHI/If/’I COOTBCTCTBYIOIIHNX XUMHUYCCKUX peaKI_[I/If/'I

CchopMupoBaHHOCTh YMEHHMM IUIAHUPOBATH M BBINOJHATH XMMUYECKHHA 3KCIIEPUMEHT
(pa3noxxeHue NepoKcuaa BOAOPOAa B IPUCYTCTBUU KAaTaIU3aTOPA, ONPEAECIICHUE CPEIbI
pPacTBOPOB BEILECTB € IOMOIIBIO YHUBEPCAJIBHOIO WHAMKATOPA, BIMSHUE Pa3IMYHBIX
(GakTOpOoB Ha CKOPOCTb XHUMHMUYECKOW pEaKkIMH, peakuud MOHHOTO oOMeHa,
KayeCTBEHHbIE peaklUM Ha cyinb(ar-, kapOoOHAT- M XJIOPUA-aHHOHBI, HAa KAaTHOH
aMMOHMS, PpELICHHE OKCIEPUMEHTANBHBIX 3a7a4 1o Temam «Metaue»y U
«HemeTtamibi») B COOTBETCTBUY C MIPABUIIAMU TEXHUKH O€30MMaCHOCTH MPH 00paleHnN
C BelecTBaMU M J1aOOpaTOpPHBIM OOOPYZOBAaHUEM; IPEJCTABIATh PE3yJIbTaThl
XMMHYECKOI'0 3KCIIEpUMEHTa B (hOpMe 3alKCH YPABHEHUI COOTBETCTBYIOIINX PEAKIIUN

1 (OPMYJIMPOBATH BBEIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB
CdopMupoBaHHOCTH YMEHHM COOJIIOAATH MPABHIIA MTOJIH30BAHUS XUMUYECKOM TOCYI0M

1 J1abopaTopHBIM 00OpYJIOBaHMEM, a TaK)K€ MpaBuia OOpalleHHs C BELIECTBAMHU B

COOTBCTCTBHUU C HHCTPYKIUSAMMU 110 BBIIIOJIHCHUIO Ha60paTOpHLIX XHUMHWUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCT YMEHUH XapaKTepU30BaTh XUMHUYECKHE IMPOIECCHI, JICKAIIUE B
OCHOBE MPOMBILIJIEHHOIO IIOJYYEHHUs] CEPHOM KHCIOTBI, aMMHakKa, a TaKxke
c(hOpMHUPOBAHHOCTD MPEACTABICHUI 00 0OIINX HAyYHBIX MIPUHIIUIAX U SKOJIOTHYECKUX

np06neMax XUMHYECKOTO IMTPOU3BOACTBA

3.1

XUMHUA U KU3HBL. PacuéTrnl

CdhopmupoBaHHOCTD npeacTaBICHUI 0 XMUMHUYECKOH COCTaBJIIAIOLIEN
€CTECTBCHHOHAYYHOM KapTHHBI MHpa, POJIM XUMHM B MO3HAHWUU SIBICHUM IPUPOABI,
(OpMHUPOBAHNY MBIIIJICHUS U KYJIbTYpPbI JMYHOCTH, €€ (PYHKIHMOHAIBHOM IPaMOTHOCTH,
HEOOXOUMON JIl pelIeHHs] MPAaKTUUYECKUX 337ad M HKOJIOTMYECKH OOOCHOBAaHHOIO

OTHOULIEHUS K CBOEMY 3JI0POBbIO U IPUPOAHOU Cpesie

3.2

CchopMupoBaHHOCT YMEHUI KPUTHUECKH aHATU3UPOBATH XUMHUUECKYIO HH(OPMAIIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOW KOMMYHMKAIMM, CETh

WNurepHet u npyrue)
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ChopmupoBaHHOCT, yMEHHI COOMIOJATh MpaBUia SKOJOTHYECKH IIEIECO00pa3HOTO




MOBE/ICHUSA B OBITY U TPYAOBOH EATEIHHOCTH B LIEJISAX COXPAHEHUS CBOETO 3/I0POBBS U

OKpY>Karolle NPUPOJHON CPEBI

3.4

3.5

Oco3HaBaTh OMACHOCTh BO3JEHCTBUS Ha KUBBIE OPraHU3MbI OMpENEIEHHBIX BEIIECTB
noHuMas cMmbica mokaszatens I1/IK, mosicHATe Ha mpuMepax crocoObl YMEHBIICHHUS W

NpeaAOTBPALICHUA UX BPEAHOTO BO3I[€ﬁCTBPI$I Ha OpraHu3M 4CJIOBCKa

ChopMUpOBaHHOCTh YMEHUH IPOBOJIUTH BBIYUCICHUS C KCIOJIB30BAaHHEM TOHSTHS
«MaccoBast JIOJISI BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUH Ta30B MIPH XUMHYECKHUX
pEaKIMsIX, MACChl BEIIECTBA WIIH 00hEMa Ta30B 110 H3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YUAaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIJIOBOTO Y deKTa

pCaKku Ha OCHOBC 3aKOHOB COXPAaHCHUSA MACChl BCHICCTB, MPCBpAICHUA U COXPAHCHUA

SHEPruu

[



HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEP:KAHUS

1

Teopernueckne 0OCHOBBI OPraHUUECKON XUMUU

1.1

[Ipeamet oprannueckoit XuMuu: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHHE B MOJYUYECHUU HOBBIX
BEIIECTB W MaTepuasioB. Teopusi CTpoeHUs OpraHudeckux coeauHenuii A.M. bytiepoBa, eé

OCHOBHBIC ITOJIOKCHU S

1.2

CrtpykTtypHble (OopMYJIbl OpraHMUECKHX BemiecTB. ['omomnorus, nzomepusi. XuMHUECcKas CBA3b B
OpPraHUYECKUX COCIMHEHUSX — OJUHAPHBIC U KpaTHBIE CBs3H. [IpencraBienue o kiaccupukanuu

OpraHN4CCKUX BCIICCTB

1.3

Homenknatypa opraHMYecKUX COEIUHEHHMM (CUCTeMaTHuyecKas) W TpUBHUAJIbHBIE Ha3BaHMS

BOXHEHIIMX NIPEACTABUTEIICH KJIACCOB OPTAHUYECKHUX BEIIECTB

YTIi1eBo10pOBI

2.1

2.2

23
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ATKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMH psaa. Meran u 3TaH — mpocTenInue
NPEJCTaBUTENIN AJIKAHOB: (U3MUECKHE M XHMHYECKHE CBOMCTBa (peakuuM 3aMelleHUus U

rOpeHHH), HaXO0XKXACHUEC B IIPUPOJAC, ITOJTYUCHUC U TPUMCHCHUC

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psAd. OTWIEH M NPONWIEH — MNpOCTEeHIue
MPEACTABUTEM AJIKCHOB: (PU3MYECKHE M XUMHUYECKHE CBONCTBA (peaKkIuu THIPUPOBAHMS,
raJIOTeHUPOBAHMS, TUAPATAIINH, OKUCICHUS U TTOJIMMEPU3AIUH ), TIOTyYeHNE U TPUMEHEHUE
Anxaauensl: Oyrtamuen-1,3 u wetunOyrtaaumeH-1,3: cTpoeHue, BaKHEHWIINE XHUMHUYECKUE
cBoiicTBa (peakius nmomuMmepusaiun). [loayuyeHrne CHHTETHYECKOTO KayuyKa U pe3UHBI

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJOTMYECKHI psia. AlLETUSIeH — NMPOCTEHIIH

MPEACTAaBUTENh AJTKWMHOB: COCTaB, CTpOEHUE, (PU3MUECKHE U XUMHUYECKHE CBOMCTBA (peaKiuu

TuaApUupoOBaHuA, IraJIOTCHUPOBAHMWA, THApAaTallUU, FOpeHI/IH), MOJIY4YCHHEC U ITIPUMCHCHHUC

2.5

Apenbl. benszon: coctaB, cTpoeHHe, (U3MUECKHWE U XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHMSI M HUTPOBAHHUS), TMOJyYEeHHME M INpPUMEHEHHE. ToJlyosl: COCTaB, CTPOECHHUE,
(bu3nyecKre 1 XUMUYECKHE CBOMCTBA (peaKllMy TaJOTeHUPOBAHUS M HUTPOBAHUS ), IOTYYCHHUE U
npuMeHeHrne. TOKCHMYHOCTh apeHOB. ['‘eHeTmueckass CBsI3b MEXAYy  YIVIEBOJOPOIaMH,

MMpUHAJICKAIIMMU K PA3JIMYHBIM Ki1acCcaM

2.6

[IpupoaHble UCTOUHUKH YTIAEBOI0POAOB. [IpupoaHslii ra3 u nonytHele HedTsaHble ra3pl. Hedthb
u e€ npoucxoxaeHue. CrocoObl nepepaboTku He(PTU: MEpPEeroHKa, KPEeKUHI (TepMHUUYECKHIA,
KatanuThuueckuil), mnmponu3. [IpogykTel mepepaboTku HedTH, HX HpPUMEHEHHE B

MIPOMBIIIIIEHHOCTH U B ObITy. KaMeHHBIH yrosib 1 MpoayKThl €ro nepepadboTKu

Kucnoponconep:xaiye opraHu4eckie coeInHEeHus

3.1

[IpenensHble OJHOATOMHBIE CIUPTHI. METaHO U ATAHOJI: CTPOEHUE, (PU3NYECKHE U XUMHUECKUE
CBOMCTBA (peaklUMU C aKTUBHBIMH METaJUlaMH, TaJOreHOBOJOPOAAaMH, TOPEHHUE), MPUMEHEHHUE.

BOJIOpOI[HBIe CBA3H MCXKAY MOJICKYJIaMU CITUPTOB. I[CﬁCTBPIC MCTAHOJIa U 3TaHOJIa Ha OpTraHU3M

YyelloBeKa. MHOTroaTOMHEIE CIIUPTHIL. OTUJICHTIINKOIb U TIIAOCPUH: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC n




XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBHE CO LIEIOYHBIMU METAJUIAMHU, KAYECTBEHHAs PEaKIUs Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUEe Ha OpraHu3M uenoBeka. lIpuMeHeHwe riuLEepUHAa U

OTUJIICHT JINKOJIA

3.2

@DeHoM: CTPOSHUE MOJICKYJIbI, (PU3NYECKUE W XUMUYECKUE CBOHCTBA. TOKCHMYHOCTH (heHOIIa.

[Ipumenenue peHona

3.3
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3.5

3.6

Anpieruapl U KeToHbl. DopMaibIerua, aneTaabIeTUua: CTPOeHUE, (U3MUECKHe M XUMHYCCKH(
CBOMCTBa (peaklUMU OKHUCIIEHUS M BOCCTAHOBJICHMsSI, KaUECTBEHHbIE pPEaKLMH), MOJyuyeHUE U

MIpUMEHEHHE

OaHOOCHOBHBIE TpelebHbIE KapOOHOBbIE KHCIOTHL. MypaBbHHAasE W YKCyCHasl KHCJIOTBI:
cTpoeHue, (hu3ndecKre 1 XUMHUYECKUE CBOICTBA (CBOIMCTBA, 00IIME [T Kilacca KUCIIOT, Peakius

sTepuduKanmm), ToNydYeHHe U npuMmeHeHue. CTeapwHOBas M OJCHMHOBAs KHCIOTHI Kak

IpeaACTaBUTCIIM BBICIIHUX Kap6OHOBBIX KHUCJIOT. MbIla KaK COJIM BBICIIUX Kap6OHOBBIX KHCJIIOT,

HUX MOIOIIee IeHCTBUE

Crnosxxuble 3¢upbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['Haponu3 cinoxHbIX 3¢upoB. XKupsbl.

I'unponus sxupos. [Ipumenenue xupoB. buonoruueckas poib KUPOB

VYraeBopl: cocTaB, Kiaccu(UKalnus yrieBoJaoB (MOHO-, AM- M monucaxapujel). ['mokoza —
MPOCTEHIINK MOHOCaXapHJ: OCOOCHHOCTH CTPOCHHS MOJIEKYNbI, (GU3NYECKHEe M XUMHYECKUE
cBoiicTBa (B3ammojeiictBue ¢ ruapokcugoMm meau(ll), oxucieHne aMMuayHbBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOXKEHHE TJIOKO3bI), HAXOXKICHHE B TMPHUPOJIE,
IpUMeHeHue, Ouosoruyeckas poib. PorocunTe3. PpyKTO3a Kak n3oMep riroko3sl. Kpaxman u

LEJUTI0JI03a KaK MpUpOAHbIe moiuMepsl. CTpoeHHe Kpaxmalla W IeJUIIoJ03bl. Du3nueckue u

XMMHUYECKHE CBOMCTBa Kpaxmasia (TUAPOIN3, KaueCTBEHHAs peakliys ¢ UOJI0M)

A3zoTcoaeprKkalie opraHuuecKue CoOeTMHEHMS

4.1

4.2

5.1

AMHMHOKHCIOTEI KakK aM(i)OTepHBIC OpTraHU4Y€CKUC COCIAUHCHHA. dusznueckne M XUMHUYECCKHUE
CBOMCTBAa aMHHOKMCJIOT (Ha npumMepe FJII/ILII/IHa). buonorndyeckoe 3HaYeHHE aAMHHOKHUCIOT.

Ilenrtuapl

benku kak IMPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCOUHCHUA. HepBI/ILIHaSI, BTOpHUYHaA H
TPETUYHAA CTPYKTYypa OcnkoB. XHMMUYECKHUE CBOMCTBA OCIIKOB: TUApOJIN3, ACHATypalusd,

KaueCTBEHHbIE PEAKIIMH Ha OEJIKU
BrIcOKOMOIEKYIIIpHBIE COETNHEHNUS

OcCHOBHBIC TIOHSITUSI XWMHUHM BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMEpP, TIOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPHU3AIMH, CPEIHSS MOJeKyysipHas Macca. OCHOBHBIE

MCTOAbI CUHTC3a BBICOKOMOJICKYJISAPHBIX COCIUHEHUM — nojJimMepu3anus U MMOJIMKOHACHCAIUA

5.2

3KCHepI/IMeHTaJ'H)HI)Ie MCTOAbl H3YUYCHHA BCIICCTB MU HX npeBpameHm‘/'I: O3HAaKOMJICHHUE C
o6pa3uaMH INPUPOAHBIX MW HUCKYCCTBCHHBLIX BOJIOKOH, IUIACTMACC, Kay4YYyKOB. HOHy‘-IeHI/IC

CHUHTCTUYCCKOI'O0 KaydyKa U pC3UHbI

Y



11 KUIACC

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHUH

1.1

XUMHYECKHUH 2JIeMeHT. AToM. SIapo aToma, H30TOIBI. DIEKTPOHHASI 000JI0UKa. JHEPTETUUECKHE
YPOBHH, MOAYPOBHU. ATOMHBIE OpOWTANIH, S-, p-, d-dAeMeHThl. OCOOCHHOCTH pachpeneaecHus
AJIEKTPOHOB TO OpOUTAIsIM B aTOMaX AJIEMEHTOB IEPBBIX YETHIPEX IMEPUOAOB. DIEKTPOHHAsS

KOH(HTypamus aTOMOB

1.2

Ilepunonnueckuii 3akoH U Ilepuognueckas cucrema xumudeckux snemeHToB [[.M. Menneneesa
Cs3p nepuoauyeckoro 3akoHa u Ilepuoagndeckoil CUCTEMBI XMUMHMUYECKMX 3JieMeHTOB J[.M.
MenaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHU S CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMH NPOCTHIX U CIIOKHBIX BEHIECTB MO TpyHmaM M

nepuoaam. 3HaucHUE NEepUOoANYCCKOro 3aKOHa B pa3BUTHHU HAYKU

1.3

CrpoeHue BemiecTBa. XuMHU4€ecKast CBsI3b. Buabl XUMHUYeCKOM CBsI3U (KOBAJICHTHASI HEMOJIIpHAs U
NOJISIpHAsi, MOHHAsA, MeTajuinyeckas). VoHbI: KaTHOHBI M aHHOHBL. MeXaHu3Mbl 00pa3oBaHUS

KOBaJCHTHON XUMUYECKOU CBSA3HM (0OOMEHHBIN U JOHOPHO-aKIeNTOPHLIN). BogopoaHas cBsa3b

1.4

BaneHTHOCTS. :‘)J'ICKTPOOTpI/IHaTCJ'ILHOCTB. CTeneHb OKHCIICHHS

1.5

BemecTBa MOJEKYJISAPHOTO M HEMOJIEKYJSIPHOTO CTPOECHMs. 3aKOH IIOCTOSHCTBA COCTaBa
BEUIECTBA. TUNBl KPHUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOWCTBAa BEIIECTB OT THUIA
Kpucrajuimueckod pem€rku. llonstue o aucnepcHbix cucremax. VICTHHHBIE M KOJUIOMJHBIE

pactBopbl. MaccoBasi 10J1sl BELIECTBA B paCTBOPE

1.6

Knaccudukanus Heopranndeckux coequHeHnil. HomeHknatypa HeopraHnueckux BeIecTB

1.7

1.8

1.9

1.10

Xumunyeckass peakuusa. Krnaccuukanuss XMMHUYECKUX peakUuid B HEOPraHMYEeCKOW U

Opl"&HPI‘ICCKOI’I XUMHUU. 3aKOH COXPAaHCHUA MACChI BCUICCTB, 3dKOH COXPAaHCHHA U MPCBPALICHUA

SHEPIrrHU IIpu XUMHUYCCKUX PCAKIIUAX

CKOpOCTb pcaknuu, €€ 3aBUCHUMOCTh OT Ppa3JINYHBbIX Q)aKTOpOB

O6paTI/IMLIe peaKkuu. XHUMHUYECKOE paBHOBECHC. (DaKTOpBI, BIMAIOOIME Ha COCTOAHHUC

xumuyeckoro pasHosecus. [Ipunnun Jle llarense

QHGKTpOJ'II/ITI/I"IeCKaSI Jucconuanus. CunbHbIC U cl1a0bIe OJICKTPOJIUTHI. Cpezla BOIOHBIX paCTBOPOB

BEIIIECTB: KUCIasl, HEUTpaabHas, menoyHas. Peakiiun nonHoro ooMeHna

OKHCITUTEITBEHO-BOCCTAHOBUTEIBHBIE pc€akuuu

Heoprannueckast xumust

2.1

Hewmeramnsl. [lonoxxenne HemetaiuioB B [lepuoandeckoi cucreme XuMudeckux siemeHTon J1.1.
MenneneeBa ©u OCOOCHHOCTH CTpOeHHs aToMoB. @DuU3MUeCKHe CBOWCTBA HEMETAJIJIOB.

AnnoTponusi HeMETauIoB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriepoaa)

2.2

XHUMHYECKUE CBOMCTBA BAKHEHIITNX HEMETAJIJIOB (TaJlOT€HOB, Cephl, a30Ta, pocdopa, yriepoaa u
KpEMHHUSI) U WX COCIUWHEHUH (OKCHIOB, KHUCIOPOJCOICPKANINX KHUCIOT, BOJOPOIHBIX

coenuHeHmi). [IpuMeHeHne BaXKHEUITNX HEMETAIJIOB U UX COSTMHEHUN




23

Meramnsl. Ilonoxxenne meramnoB B Ilepuoanueckoil cucreMe XUMHUYECKUX diaeMeHTOB J[.H.
MengeneeBa. OCOOCHHOCTH CTPOCHHUS JJICKTPOHHBIX O00JOYEK aTOMOB MeTauioB. OOmue
¢dusndeckue cBoicTBa MeTaioB. CIUlaBbl META/UIOB. DJIEKTPOXHUMHYECKHUN PsIi HANPSKECHUIN

METAaIJIOB

24

XUMHYECKHE CBOWCTBA BAKHEHIIMX METAUIOB (HATpUM, Kalui, KaJdbI[MH, MarHWW, aJTFOMUHUHN,
IIMHK, XPOM, JeJe30, MeIb) W uX coeauHeHud. OOmme crmocoObl MOJYyYCHHS METAJLIOB.

[IprMeHeHre METaIOB B OBITY M TEXHUKE

2.5

I'enernueckas CBA3b HCOPTaHNYCCKUX BCHICCTB, IPUHAIJIC)KAIUX K PA3JIMYHBIM KJIaCCaM

XUMUS U )KU3Hb

3.1

Ponp xuMuu B 0OECHEYEeHHMH SKOJIOTHMYECKOH, JHEPreTHUECKOH W MHUIIeBOW 0e30MmacHOCTH,

Pa3BUTHHU MCAULIUHBL. ITonsTue o HAayYHBIX MCTOAAaX MO3HAHUW BEIICCTB U XUMHUYCCKUX peaKI_II/Iﬁ

3.2

33

HPGI[CTaBJICHI/IH 00 O6HH/IX HAaYYHBIX IMPUHOUIIAX IMIPOMBINIJICHHOI'O ITOJIYUYCHUA BaXHEHIITNX
BCIICCTB. YemnoBek B MHUPEC BCHICCTB U MATCPHUAJIOB: Ba)KHEHIIIHE CTPOHUTCIIBHBIC MaTCpHallbl,

KOHCTPYKIOHOHHBIC MATCPUAJIbI, KPACKH, CTCKJIO, KCPAMHKA, MAaTCpHaJIbl IS 3SJICKTPOHUKH,

HaHOMAaTepHaJIbl, OPraHMYECKNE U MHUHEPAIbHBIE YAOOPEHHS

XumMus u 3A0POBLEC YCJIOBCKA: IIpaBHJIa HMCIIOJBb30BaHUS JICKAPCTBCHHLIX IIPCIIapaTOB, IIpaBHJIA

0€301aCHOTO MCIIOIB30BAHMS IPENapaToOB OBITOBOM XHMMHUH B TIOBCETHEBHOW YKU3HU




YYEBHO-METOJUYECKOE OBECNEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSIBATEJBHBIE YYUEBHBIE MATEPUAJIBI JUISI YYEHUKA

» Xumus. 10 knacc. I'abpuensa O.C., OctpoymoB WU.I'., CnagkoB C.A. AKIIMOHEPHOE
obmectBo «M3narenscTBo «IIpocBeeHue)
* Xumus. 11 knacc. I'abpuensn O.C., OctpoymoB WU.I'., Cnankos C.A. AKIIMOHEPHOE

obmectBo «M3narensctBo «IIpocBeneHuey

METOIUYECKHUE MATEPHUAJIBI JIUIAA YUYUTEJIA

https://edsoo.ru/mr-himiya/

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/
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