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HOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamMma no ydyeOHOMY mpeaMeTy «Xumusi» s ydamuxcs 10-
11 kmaccoB pazpaboTaHa B COOTBETCTBHH C :

-OenepanibabiM 3ak0HOM OT 29.12.2012r Ne273-®3 «O06 o0pa3oBaHuM B
Poccuiickoii @eaepannn (B JeHCTBYIOLIEH PEelaKIim);

-OI'OC  cpeagnero obmiero obOpa3oBaHusA(ipukaz MUHOOpPHAYKH  OT
17.05.2012r. Ne413, B nelicTByIONIEH PENAKIINHN);

-OenepanibHOl  00pa3oBaTENbHOM  NPOrPaMMOWM  OCHOBHOIO  OOWIEro
oOpazoBanus(npukasz Munmnpocsemenuss Poccun ot 18.05.2023r Ne371,8
JEUCTBYIOIIEH PEAKIIUN );

-Ilonoxxennem o paboueil mnporpamme MyHUIIMNAIBHOTO Ka3€HHOI'O
o0111e00pa3oBaTesbHOr0 yupexaeHus: «Cpeanssi o0uieoopa3zoBaTeiibHas MIKOJIay
c.i.I'epmenunk yrBepxxaeHo nmpukazoMm Ne98-OJ] ot 26.08.2026r.

[Iporpamma o XxuMuu Ha ypOBHE CpeaHero odiiero oopazoBanus pa3padboTaHa
Ha ocHOBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3zoBaHuu B
Poccuiickoii denepanuny, TpeOOBaHHUI K pe3yibTaTamM OCBOEHUsS ¢enepanbHON
oOpa3oBaTeiabHOM mporpaMmel cpennero obiero obpazoBanus (DOII COO),
npeAcTaBlIeHHbIX B DefepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaH/IApTe
COO, c¢ yuyérom Konuemuuu mnpenojgaBanus y4eOHOro mnpenMera «XuMUS» B
oOpa3oBaTelbHBIX oOpraHuzanusx Poccuiickoit ®enepauuu, peamu3yrolux
OCHOBHBIE 00pa3oBaTeNbHbIEC MPOrPAMMbI, U OCHOBHBIX MOJOXKeHH «CTpaTeruu
pa3BuTusi BocnuTanusi B Poccuiickoit @enepauuu Ha niepuon o 2025 roma»
(Pacniopsixenue IIpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENEIICHUIO
oOrmielt crpareruy 00y4YeHus, BOCITUTAHUS M Pa3BUTHS O0yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» mis 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHuenryainbHpie mnojioxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
collep KaHMsl, pPE3yJdbTaTOB OOydeHUST W TpPeOOBaHMM K YPOBHIO TIOJATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpasoBaHue, MoJIy4yaeMoe BBIITYCKHUKaMU
o011e00pa3oBaTeNbHON  OpraHU3alliK, SBJISETCA HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM DJTAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYIIUX
LEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUs. OTH LIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpHI
YelioBeKa, a TakKe DJKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbI0 M NpUPOAHON cpene. Peanusyercs xumuuyeckoe oOpa3oBaHUE
0o0yyJaromuxcsi Ha YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHUs CpeCTBaMU Y4eOHOTO
npeamera «XUMHS», COJAEPKAHUE M TIOCTPOEHHE KOTOPOIro OIpPEEIEHbl B



OporpaMMe MO XUMHUU C YYETOM CHEUU(PUKM HAYKH XUMUHU, €€ 3HAYEHUS B
NO3HAHUU TPUPOABl U B MaTEpHUAIbHOM >KM3HM OOIIECTBAa, a TAaKXe C Y4YETOM
o0uMX 1ened M MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpefHero oobiero oopaszosanus B Poccuiickoii denepanum.

XHUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIPAeT OCOOYIO poOJib B
COBPEMEHHOW IMBUJIM3AIMHU, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYpHI.
OnHa BHOCHUT CBOI BKJIaJl B ((OPMHUPOBAHKE PALIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/J]aHHE IEJIOCTHOI'O MPEACTABICHUS 00 OKpY)KAloIleM MHpPE Kak O €IUHCTBE
OpUPOIBl M YeNOoBEKa, KOTopoe (OpMHUPYETCS B XMMHHM Ha OCHOBE MOHUMAaHUS
BEIIECTBEHHOI'O0 COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHMS B3aUMOCBSI3U MEKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTAMH NPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMH, XHUMHs cTajia
HEOThEMJIEMOI YaCThbI0 MUPOBOU KYJIBTYPhl, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa M JKM3HM Kaxaoro uieHa oOujectBa. CoBpeMeHHas XUMHUS KaK Hayka
CO3MJAaTENbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAllpaBlieHA Ha pEIICHUE
ri00ajgbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM, IKOIOTHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMH HEISIMH W NPUHIUIAMU CPEIHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumusi» (10-11 kmaccel, 6a30BbIN YpPOBEHB
U3YyU€HHs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA OOUIEKYJIbTYPHYIO MOJITOTOBKY
oOy4Jaromuxcs, HEOOXOOUMYK0 MM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIICIIHOIO BKIIYEHUS B JKU3Hb COLIMYMA, MPOIOJIKEHUS
00pa30BaHUsI B pAa3IUYHBIX 00JaCTsIX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMHl  npeaMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumuss» U «OOIIass WU HEOpPraHuuecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOI HayKu: CUCTEMA
3HAHHUI MO0 HEOPTraHWYECKOW XMMUU (C BKIIOUEHHEM 3HAHUW W3 OOIIeH XUMHUU) U
OpraHn4ecKon xumuu. POpMHUPOBaHUE NAHHOW CHCTEMBI 3HAHWW NPHU U3Y4ECHUU
nperMera O00ecrneYrMBaeT BO3MOMKHOCTb PAaCCMOTPEHMSI BCErO MHOrooOpasws
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa coaepkanuss KypcoB — «Opranmdeckas Xumusi» U «OOmas u
HEOpraHu4ecKass XUMHs» c(opMuUpoBaHa B MporpamMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YyYeHHIO Y4YeOHOro wMarepuaja ©u oOYCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HaHUM Ha  ONpeaeNEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYEeCKON XHMHH BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPUU CTPOEHHUS OPraHUuYECKHX
COC/IMHEHUN, a TakKe Ha YPOBHE CTEPEOXUMHUYECKUX M  IBJIEKTPOHHBIX
Npe/cTaBlieHud O cTpoeHuu BemiecTB. CBeneHuss 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJIOB 0 CIOXKHBIX OMOJIOTHYECKU



AKTUBHBIX COEAWHEHHH. B Kypce OpraHm4eckod XMMHUHU TMOJNYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OO0Iero oOpa3oBaHUs MEpPBOHAYATBLHbBIC
NPEJICTABIIEHUS O XMMHUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLUH.

[lon HOBBIM yrioM 3peHHs B mpeamere «XuMmus» 0a30BOro ypOBHS
paccMaTpUBAaEeTCs M3YyYEHHbIH Ha YpPOBHE OCHOBHOroO 00I1Iero oOpa3oBaHus
TEOPETUYECKU Marepuan H (PAKTOJIOrMUYEeCKUe CBEIACHUS O BEIIeCTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» OOYyYarOUIMMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTHYECKUX MO3UIUH,
rIy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o0maroiiei 10 00BSICHAIONIEN U MPOrHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUH, A TAKXKE O XMMHUYECKUX PEAKLMIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnojiHsercs B Kypcax 10 um 11 xmaccos
JJIEMEHTAMH COJAEPKAHUS, HMEIOIIUMH KYJIbTYPOJIOIMYECKUA M TNPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aWMOCBSI3M XHMHUU C
JIPYTUMHU HayKaMH, PacKpbIBalOT €€ pOjb B MO3HABATEIbHOM M MPaKTUYECKOH
JESITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBaKEHHUS K IPOIECCY
TBOpYECTBA B 00JIACTU TEOPUHU U NMPAKTUYECKUX MPUIOKEHUH XUMHHU, TIOMOTAIOT
BBIIYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBbIX
npo0sieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MHPOPMALIUIO U
OPUMEHATh €€ JJIsI TIONOJHEHHS 3HAaHWM, pEIICHUS HWHTEIUIEKTYallbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKUX 3a/1a4u. B 1enoM coxepkanue yaeOHOro
npenmera  «XUMUS»  JTaHHOTO  YPOBHS ~ M3yY€HHsS  OPUEHTHPOBAHO  Ha
dbopMupoBaHuE y O0YyYaIOIMIMXCSd MHUPOBO33PEHUYECKOM OCHOBBI [JIsi MOHUMAHMS
bunocopckux HIeH, TaKuX Kak: MaTEepHaIbHOE €IWHCTBO HEOPTraHMYECKOTO U
OpPraHUYEeCKOro Mupa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOEHUEM, IIO3HABAEMOCTb MPUPOAHBIX SBICHUNA NYTEM OSKCHEpPUMEHTa W
pelIeHus] TMPOTUBOPEYMH MEXKIYy HOBBIMH (haKTaMHM U TEOPETHUYECKUMU
IPEIIOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PELIEHUH SKOJIOrMYECKUX Mpodiem, a
TaK)ke Mpo0seM cOepeKeHUs] FHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B nmane pemeHuss 3agady  BOCIWTAHUS, Pa3BUTUS M COLMAIM3ALMU
Oo0y4aromMXcs MNPHUHATHIE NPOrPaMMOM IO XUMHUU IOAXOABl K OIPENEIICHUIO
COllep)KaHUsI M TOCTPOCHHUS MpeAMeTa MPEeAyCMaTpUBAIOT (OpMUpPOBAHUE
YHUBEPCAIbHBIX y4EOHBIX JACHCTBUM, wuMeromuXx 0a30Boe 3HA4YeHHE IS
pPa3NUYHBIX BHJIOB JICATEILHOCTU: pEIIEHUs MpoOsieM, TMOWCKa, aHalu3a Hu
00paboTKH MHPOPMALIMH, HEOOXOAUMBIX JIJIsl MPUOOPETEHNUS OIbITa MPAKTUYECKOM



U HCCIIEIOBATENIbCKON JIESTEIbHOCTH, 3aHUMAIONIECH Ba)KHOE€ MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XMMHUHM KakK Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHHs, TaK ¥ Ha YPOBHE CPEJIHEr0 00IIero o0pa3oBaHus, MPH ONPEACICHUN
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs NpeAMETa HalpaBICHUEM
MEPBOCTEIICHHOW 3HAYUMOCTU TPATUIIMOHHO TPHU3HAETCS (DOPMUpPOBAHHE OCHOB
XMMHUYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
NEATETbHOCTA YEJI0BEKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOAMYECKOW TOYKU 3PEHUS TAaKOW MOAXOA K ONPEACIICHUIO Ielie H3ydeHus
peaMeTa SBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo AaHHOM TOYKE 3pEHHUs TJIABHBIMHU LIESAMU W3Y4YCHHs MpEIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki) aBnstoTest:

e (QopMHpOBaHME CHUCTEMbl XHMMHYECKMX 3HAHUM Kak BakHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KIoYeBble MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE $f3bIKA HAayKH, YCBOCHHME W MOHUMAHHUE CYIIHOCTU JIOCTYIHBIX
000011IeHHIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUSI;

e (opmupoBaHHe U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOMMMBIX Il MPUOOpeTeHUs
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKON U MMOBCETHEBHOM KU3HMU;

e Pa3BUTHE YMEHU U CIIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM H
OOBSCHEHHEM XHMHYECKOTO OJKCIIEPUMEHTa, COOJIOCHUEM TMPaBUI
0e30macHOro ooparieHus ¢ BEIIECTBAMH.

Hapsany ¢ atuMm, copepkarenbHas XapaKTEepUCTHKA LIEJIEW U 3aa4 U3YYCHHUS
npeaMeTa B IporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMH B CUCTEME CpelHero odiero oopazoBanus. CerogHs B
NpenojaBaHuM  XUMUU B Oojdblied  CcTeneHW  OTHaéTcsl  MPEeArovTeHue
IIPAKTUYECKON KOMIIOHEHTE COJepKaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa30BaTEIbHOM OpTraHU3aIliy, BIAACIONIETO HE
HA0OpOM 3HaHUW, a (YHKIMOHATBLHONW TPAMOTHOCTHIO, TO €CTh CIOcO0aMu u
YMEHUSMHU aKTUBHOTO TOJYYCHUSI 3HAHUW M MPUMEHEHUS UX B PEajbHOMN >KU3HU
JUISL PELLICHUS] IPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM 1OpW U3ydYEeHHH TMpeAMeTa «XHUMUS» JOMUHHUPYIOIIEE
3Ha4YeHUE MPUOOPETAIOT TaKUE 1EJIH U 3aJ1auu, KakK:

azanTanys oO0y4YarIIMXcs K YCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIEIOCS MHpA,
dbopMUpOBaHHME  HHTEUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSITEIHHOMY MPUHSATHIO TPAMOTHBIX



peIIeHn B KOHKPETHBIX )KM3HEHHBIX CHUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopMupoBaHWEe Yy OOYYarONIUXCS  KJIFOYCBBIX  HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE JJIS PAa3IMYHbIX BHUIOB
NESTENHbHOCTH: PEIICHUs MpoO0seM, MOUCKa, aHam3a U 00paboTKu MH(pOpMaInH,
HEOOXOIUMBIX JUISI TIPHOOPETCHHS ONBITa JCATCIBHOCTH, KOTOpas 3aHHMAcCT
BAXHOE MECTO B TIO3HAHMW XUMHUHU, a TaKkKe [ OIEHKU C TO3UIIHM
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOIIECCOB HA OPTAaHM3M UYEIOBEKA U MIPUPOJHYIO CPELY;

pa3BUTHE IO3HABATEIILHBIX WHTEPECOB, MHTCIIEKTYAJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00yUYarOIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMSI TT0 XUMHUH B COOTBETCTBUU C )KU3HEHHBIMHU MTOTPEOHOCTSIMU, UCIIOIH30BaTh
COBpEMCHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHH JJIs TIOWCKA W aHajlu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON WH(DOPMAITUU XUMHUYECKOTO COJICPIKAHMS;

dbopMUpoOBaHUE U PA3BUTHE Y OOYUAIOIINXCS aCCOLMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HAOJI01aTeTbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, MPHU IUTAHUPOBAHWU W TIPOBEICHHH XUMHUYECKOTO
IKCIICPUMCHTA;

BOCIIUTAaHUE Yy OOydYarommxcs YOSXKIEHHOCTH B T'yMaHUCTHUYECKOM
HANPABJICHHOCTH XWMHH, €€ BAXKHOW POJNM B PEHICHUWU TI00aIbHBIX MPOOJIEM
PaIMOHAIBHOT'O MPUPOIONIOIE30BAHUS, TIOTIOJTHEHUS YHEPTETUUECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO0 PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BaHUS TOTYYEHHBIX 3HAHWW MJI1 TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMHU.

B ydeObHOM mu1aHe cpemHero ooOIero oOpa3oBaHUS Y4YEOHBIM MpeaMeT
«XUMUS», U3y4aeMblil Ha 0a30BOM YPOBHE, SIBIISIETCS O00s3aTEelbHBIM y4eOHBIM
IPEIMETOM.

OO6miee ynciI0 YacoB, OTBEAEHHBIX ISl M3YUEHHUS! XMMUH, HA 0a30BOM YpOBHE
cpemHero oo1ero oopazoBanusi, cocrabisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezenmo), B 11 kimacce — 34 yaca (1 yac B Hejieno).



COJEPXAHME OBYYEHUA
10 KIJACC
OPI'AHNYECKASA XUMUA

Teopernvyeckne OCHOBbI OPraHUYECKOH XUMHUH

[Ipenmer opraHM4YeCcKON XUMUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIyY€HUN HOBBIX BEIIECTB M MaTEpUAIOB. Teopus CTpPOCHUS OPraHUYECKHX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBbIE monoxeHuss. CTpyKTypHbIe (HOpMYITbI
OpraHu4ecKkux BemecTB. ['omonorus, wu3omepus. XuMUYECKas CBSI3b B
OPraHUYECKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o knaccupuKaMy OpraHuyeckux BemiecTB. HoMmeHkaTypa
OpraHUYECKUX COEAMHEHUW (CHUCTEeMaTh4yecKas) W TpPUBUAIbHBIE Ha3BAHMS
BAXKHEHIINX MPEICTABUTENEN KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX NPEBPAILLCHUM:
O3HAaKOMJIEHHE C O00pa3laMyd OpPraHMYeCcKHX BEIIeCTB W MaTepualaMud Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ] OPraHMYEeCKUX BEIIECTB, HAOJIOJCHHUE W
OMMCAHUE IEMOHCTPAILIMOHHBIX OIBITOB MO MPEBPAILLICHUIO OPTAHUYECKHUX BEILIECTB
IpU HarpeBaHuu (IJIaBJIEHUE, OOYTIMBaHUE U TOPEHUE).

Yriesoxopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHMU psaA. MeraH W 3TaH —
OpOoCTEHIINE MPEACTABUTEIN AJKAHOB: (PU3MYECKHE W XHMHUYECKHE CBOWMCTBA
(peakuuu 3aMenieHus W TOpPEHHUs), HaxXOXKJICHHE B MPUPOAE, IOJYyUYCHHE W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN Psfl. DTUIEH U NPOINUIICH —
OpOCTEHIINE MPEICTABUTENN aJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOWMCTBA
(peakuMu  TUIPUPOBAHMS, TAJOTC€HUPOBAHUSA, THUAPATALMHU, OKHCICHUS W
MOJIMMEPHU3ALINH ), TTOJIYYCHUE U PUMEHEHUE.

Anxaauensl: Oyramuen-1,3 um merunOyraguen-1,3: cTpoeHue, BakHEUIIHE
XUMHUYECKUE CBOWCTBA (peakuus nonumepusanuu). [lomydueHrne CUHTETHYECKOrO
Kay4yKa U PE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKUN psAfll. ALIETUIICH
— TPOCTEHIINN TPEACTaBUTENb AaJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA (peakiMy TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, TUIPATALIUH,
rOpEeHusl), MOJTy4yeHrEe U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, GU3NYECKUE U XUMHUYECKHE CBOWUCTBA
(peakuuu TrajJlor€eHUPOBaHUS W HUTPOBAHUS), MOJyYCHUE U NIpUMEHEeHue. Tonyon:
cocmas, cmpoenue, (uauueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUST U HUMPOBAHUA), NOAYYeHue u npumerneHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKANMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble HMCTOUYHHMKU YTIIeBOAOPOAOB. [lpupoaHblii Ta3 U TOMYTHbBIE
HedTsaHbie ra3pl. HedTs um €€ mpoucxoxnenune. Criocobbl mepepaboTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KAaTAIUTUYECKUW), muponu3. I[IpoaykTel
nepepaboTku He(TH, UX TMPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KameHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadoTKu.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB W HMX IPEBpaAlCHUN:
O3HaKOMJIEHHME C o0Opa3lamu IUIaCTMAcC, KAaydyKOB U PE3UHBI, KOJUIEKIIUU
«Heptp» u  «Yromp»,  MoOAeNUpOBaHUE  MOJIEKYJ  YIJIEBOJOPOJAOB H
raJIoreHONPOU3BOIHBIX, MTPOBEICHUE NPAKTUYECKON PaOOTHI: MOJyYeHUE ITHIICHA
Y U3YYEHHUE €Tr0 CBOMCTB.

Pacuérnele 3anaun.

Brluncnenuss mo ypaBHEHMIO XUMHUYECKOW peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa PEAKIIMU MO MU3BECTHBIM Macce,

00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIUN ).

Kucaopoaconepxaiiue opranudeckue coeuHeHUs

[IpenenbHBIE OAHOATOMHBIC CHUPTHL. METaHON W 3TaHOJ: CTPOCHUE,
duznueckne W XUMHYECKHE CBOWCTBa (pEeakiMd C aKTHUBHBIMH METaUIaMH,
raJIOTeHOBOJIOPOIAMH, TOPEHHUE), TpHUMEHEHHE. BoJOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CITUPTOB. JeficTBHE METaHOIa U ATAaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoroaroMHple  CIHUPTBHL.  DTWICHTJIWKONb U  TIWLEPHH: CTPOCHHE,
duznueckne W XUMHUYECKHE CBOWCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTaJJIaMH, KaueCTBEHHAsl PEaKIus Ha MHOTOaTOMHBIC CIUPTHI). JleiicTBue Ha
OpraHu3M 4enoBeka. [[puMeHeHne riaurepruHa u STUIICHTITUKOJIS.

@deHoM: CTpOCHHWE MOJEKYNbl, (U3NYECKHEe U XHUMHUYECKHE CBOMWCTBA.
Tokcuunocts enona. [Ipumenenue penona.

Anpnerunpl U KemoHul. DopManbIeruj, AaleTanblerui: CTPOCHHE,
du3nueckrue U XUMHUYECKHE CBOWCTBA (pEaKIMM OKHCJICHUS W BOCCTAHOBJICHMS,
Ka4eCTBCHHBIE PEAKIINH), IOYICHUE U TIPUMEHEHUE.

OnHOOCHOBHBIE TpeEJeNbHBIE KAapOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCyCHasl KHCIIOTBI: CTPOCHHE, (PH3NYECKUEe W XMMHUYECKHE CBOWCTBA (CBOMCTBA,
oOmue I Kiacca KUCIOT, Peakius 3TepuuKaIiim), MoaydyeHue 1 MpuMeHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHl KaK MPEICTABUTENTU BBICIIUX KapOOHOBBIX
KUCTOT. MbLTa KaK COJIM BBICIITUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE.

CrnoxHble 3(QHUpBl KaK MPOW3BOJHBIE KapOOHOBBIX KHCIOT. [wmaponus
cnoxHBIX 3¢upoB. XKupsl. I'maponus xupos. [IpumMeHenne xupoB. buonornueckas
POJIb )KUPOB.



VYraeBoasl: cocTtaB, kiaccuUKalMs ~ yrieBoloB  (MOHO-, JOU- U
nojucaxapubl). [ 10Kko3a — mpocTelnii MOHOCaxapu: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbl, (PU3MYECKHME U XUMUYECKHE CBOWMCTBa (B3aMMOJIEUCTBHE C
ruapokcunom menu(ll), oxkucnenne ammuadHbiM pactBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHHE TJIIOKO3bl), HAXOXJAEHUE B MPUPOJE, NMPUMEHEHUE,
ounonornyeckas poisib. @orocunre3. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnronos3a kak npupofHeie noauMepbl. CTpoeHUEe Kpaxmania U
Hewoiao3bl.  du3nyeckue M XUMUYECKHE CBOICTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAs PEAKLMsI C HOIOM).

DOKCIEpUMEHTAIbHBIE METOJbl M3YyYCHHS BEIIECTB W MX IPEBpaIleHUN:
npoBe/ieHue, HaOJOJIEHUEe W OINHUCAHHWE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAYE€CTBEHHbIE PEAKIMU OJHOATOMHBIX CHHUPTOB (OKUCJIEHUE STaHOJa
okcusiom Mmenu(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIEPUHA C
ruapokcugom meau(Il)), anprerunos (OKMCICHUE aMMUAYHBIM PaCcTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(Il), B3ammomeicTBHE Kpaxmajia C HOJOM),
IPOBENICHNE MTPAKTUYECKON PabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3anayn.

BrluncneHuss mo ypaBHEHHMIO XUMHUYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOr0 BEIIECTBA WM MPOJIYKTa PEAKIIMU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEHIECTB WU MPOAYKTOB PEAKIIUH).

A3oTrcoaepxkalniye OpraHMuecKiue COeUHEHUS.

AMMHOKHCIIOTBI Kak amM(oTepHble oprannyeckue coeauHeHus. Ouznueckue
U XMMHUYECKUE CBOMCTBA aMUHOKHCIOT (Ha mpumepe ruiuHa). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJIEKYJSApHbIe coeauHeHus. [lepBuunas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJKOB:
TUIPOJIN3, ICHATYpAIIHs], KAYECTBEHHBIE PEAKIIMK Ha OCNKH.

OKCMEPUMEHTAIbHBIE METOJbI M3YUYEHHS] BEHIECTB M HX NPEBpallcHUM:
HA0JII0/ICHUE U OMHMCAHKME JEMOHCTPALIMOHHBIX OMBITOB: J€HATYpanusi OEIKOB MPHU
HarpeBaHUM, IBETHHIC PEAKIIUN OCIIKOB.

BbicoKOMOJIEKYJISIPHBIE COeIMHEHUSA

OCHOBHBIE TOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALMM, CPEIHSS MOJEKYISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUNA —
MOJIMMEPU3ALINS U TTOJIMKOHAEHCAIIHSL.

OKCIEpUMEHTAIbHBIE METOJbI M3YyUYE€HUS BEIIECTB W MX MpEBpaIlCHUN:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4YyKOB.

MexnpenMeTHsIe CBS3H.



Peanu3annsa MeXNpeaMETHBIX CBSA3EU MPHU M3YYEHUHM OPTaHMYECKOM XMMHH B
10 kiacce OCyIIECTBISICTCS Yepe3 HCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAYYHBIX TMOHATHH, TaK W TOHSATUMU, SBISIOMIUXCS CUCTEMHBIMH JJISI OTJEIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SIBICHUE, HAYIHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHUHTE3, KiacCcU(UKalUs, MEePUOJIUIHOCTh, HAOIIOACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOAECITUPOBAHUE.

®duszuka: MaTepus, DJHEprusi, macca, aToMm, OJJEKTPOH, MOJeKyJa,
SHEPTreTUYECKUA YpPOBEHBb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BeIEeCTBa, GU3UUECKUE BEITMUMHBI U €TUHUIIBI KX U3MEPEHUS.

buonorus: kimerka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BemiecTBa (OCNKH, YTIEBOJIBI, >KHPHI,
(depMeHTHI).

['eorpadusi: MuHepabl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOTUIUBO,
pecypchl.

TexHonorusi: NHUIIEBBIE MPOJIYKThI, OCHOBBI PAaIlMOHAJIBHOTO THUTAHUS,
MOIOIIIUE CPEICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKUE MpEenapaThl, MaTepuasbl U3
HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC
OBILIAA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHU

XuMudeckui snemMeHT. AToMm. Sapo aroma, H30TONbL. DIJIEKTPOHHAS
00o0y0uKa. JHEPreTuYecKre ypOBHH, MOMYPOBHH. ATOMHBIE OpOuTau, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeesieHus] JIEKTPOHOB MO OpOHUTANsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOOB. DJIEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[Tepuognueckunii 3akoH u llepuognyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepuOAUYECKOro 3akoHa U llepuoandeckoid CUCTEMBbI
xumuyeckux anemeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOW TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX MU CIOXKHBIX BEIIECTB IO TpPYINaM H TEpHUOaM.
3HauYeHHE MEPUOINYECKOI0 3aKOHA B PA3BUTHH HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKass CBS3b. BHABI XHMHYECKOW CBSI3U
(KOBaJICHTHAsI HETOJSIPHASI U TIOJISIpHAsi, MOHHAs, MeTajuImdeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XWMHUYECKOW CBsA3M (OOMEHHBI W JOHOPHO-
akienTopHelii). BomoponHas cBsi3b. BajaeHTHOCTh. DIEKTpOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U @aHUOHHI.



BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJSIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[Tonstne o mucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J1s BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCUHECHUM. Homenknarypa
HEOPraHMYECKNUX BEIIECTB. ['€HETHMYecKas CBA3b HEOPraHUYECKHUX BEILIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckast — peakmus.  Kmaccudukamus  XUMAYECKHX — pPEakIuid B
HEOPraHWYECKOW U OpPraHWYECKOM XMMHHU. 3aKOH COXPAHEHUS MAcChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU ITPU XUMUUECKUX PEAKLIHIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iaudHbIX (hakTopoB. OOpaTUMbIC
peakuuu. XuUMHYECKOe paBHOBecue. DaKTOphl, BIUAIOIIAE HA COCTOSHHE
xumuudeckoro pasHosecus. Ilpunnun Jle [larense.

DnekTponutryeckas aucconuanug. CuiabHbie U ciialdble J1eKTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCJIasl, HEUTpaJIbHAs, IIEITOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINU.

DKCNEPUMEHTAIBHBIE METOJIbl W3YYEHHMS BEIIECTB W WX MPEBPAILCHUN:
neMoHcTpanusa Taomui «llepuoaumdeckas cucrema xuMuueckux sinementoB 1. U.
MeHnpeneeBa», U3ydyeHHE MOJEIECH KPUCTALTMYCCKUAX PEMIETOK, HAOIIOJCHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U J1JA0OPATOPHBIX OMBITOB (Pa3yiokKEHUE TIEPOKCHIA
BOAOpPOJA B MPUCYTCTBUM KaTaau3aTopa, ONPEAEIEHUE CPEIbl paCTBOPOB BELIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO HWHIWKATOpPA, pEAKIWH HMOHHOTO OOMEHa),
MIPOBENICHNE TPAKTUIECKON paboThl «BiusHue pa3nunyHbiX (GaKTOPOB HA CKOPOCTH
XAMUYECKOU PEAKLIUN.

Pacuérunle 3amaun.

Pacu€rel 10 ypaBHEHMSM XMMHYECKHX pEaKUUM, B TOM YHCIIE
TEPMOXUMUYECKUE PACUETHI, PACUETHl C HCMHOJIB30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilomoxkenne HemetayuioB B llepuoamueckoir  cucreme
xumuyeckux sieMentoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha mpuMepe
KHUcIopoa, cepsl, pochopa u yriepona).

XUMHUYECKHUE CBOMCTBA BaXKHEUIIIMX HEMETAJJIOB (TaJOT€HOB, CEphbI, a30Ta,
dochopa, yriaepoga W KpeMHHUS) U HX  COCNMHEHUH  (OKCHUJOB,
KHUCJIOPOJICOAEPKAIIUX KUCTIOT, BOJAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHNE Ba)KHENIIMX HEMETANIOB U UX COEAUHEHHUI.



Merannsl. 1lonoxenne meramnoB B llepuonnueckon cucteMe XUMHYECKUX
anemeHTtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. O0mue ¢uzndeckue coiicTBa MeTauioB. CrijiaBbl METaJIIOB.
DJIEKTPOXUMHUUYECKUI P HAMIPSYKEHU METAJIIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAJUIOB (HATPUM, Kalui, KaJbIIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJIe30, MeIb) U UX COCTUHCHUI.

OOGuue crmocoObl moydeHuss MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIBHBIE METOJIBl M3YYEHHUS BEIIECTB W WX NPEBPAILLCHUM:
U3Yy4eHHE KOJUICKIMU «MeTaibl U CIUIaBbl», 00pa3IOB HEMETAJUIOB, PEIICHUE
OKCIIEPUMEHTAJIBHBIX 3a/a4, HAONIOJIEHHEe M ONHCAaHHWE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OIBITOB (B3aMIMOJICHCTBHE THAPOKCHIA ATIOMHHHUS C PacTBOpaMHU
KHCJIOT U IIeJI0Uel, KaUeCTBEHHbIE PEAKIIMU HAa KaTHOHBI METAJLIIOB).

Pacuérnbie 3anaun.

Pacuérel mMaccel BeliecTBa WM 00BbEMA ra30B 10 M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, Macce WM O0BEMY OJHOrO W3 YYaCTBYIOIIUX B PEAKIMU BEIECTB,
pacu€thl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
U3 BEILIECTB UMEET MPUMECH.

XUMHA U )KM3Hb

Ponp xuMum B oOecrieYeHHH SKOJIOTHYSCKOM, SHEPreTHYSCKOM M IHIIECBOM
0€30MacHOCTH, pa3BUTUM MeAUlMHBL. [loHATHE O HAy4HBIX METOJaX IO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIUM.

IIpencraBiennss 00 OOMmMMX HAYYHBIX MPHHIUIAX  ITPOMBIIIJICHHOT'O
MOJIyYEHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEMIECTB M MaTEPUANIOB: BAXKHEHUIINE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKIMOHHBIE MAaTepuaibl, KpAaCKHh, CTEKJIO, KepaMHKa,
MaTepUANIbl JJIA AJICKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U MHUHEPAJIbHBIC
ya00peHus.

XuMHUs W 3I0pOBbE YEJIOBEKA: MPABUJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, MpaBuiia 6€30MaCHOT0 MCIIOJIB30BAHMS MPEMapaToB OBITOBOW XUMHHU
B MIOBCEHEBHOM KU3HU.

MexnpenMeTHbIe CBS3H.

Peanuzanmst  MeXNpeAMETHBIX  CBsi3ed NOpU  H3ydyeHUH oOmed u
HeopraHnueckoni Xxumuu B 11 Ki1acce oCylIecTBISETCS Yyepe3 UCIOJIb30BaHUE KaK
OOIMX €CTeCTBEHHO-HAYyYHBIX IIOHATHM, TaK W TIOHITUH, SBJISIOIIUXCS
CHUCTEMHBIMHM JJIS1 OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOuue ecTeCTBEHHO-HAy4YHbIE TOHSTHS: HAay4YHBIM (pakT, rumores3a, 3aKkoH,
TEOpHs, aHajau3, CHUHTE3, Kiaccuukamus, TMEePUOAUIHOCTh, HAOIIOJECHUE,
3KCIIEPUMEHT, MOJIECIIUPOBAHUE, U3MEPEHUE, SABJICHUE.



®dusuka: MaTepusi, JHEPTUsi, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTETUUYECKUM YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIeCTBa, (PM3NYECKUE BEIMYMWHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTh.

buomorus: kieTka, opraHum3M, OSKocucTeMa, Owmocdepa, MakKpo- u
MHUKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIMBO,
pecypchl.

TexHoMOTUSA: XUMHUUYECKAs] MPOMBIIUICHHOCTh, METAJIITyprusi, MPOU3BOICTBO
CTPOUTENIBHBIX MAaTEPUAJIOB, CEIbCKOXO3SHUCTBEHHOE MPOU3BOJCTBO, IHUIIEBAS
IMPOMBIIIJIEHHOCTh,  (hapMaleBTHYECKass  MPOMBIIUICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX TMPenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,
AIEKTPOHHAS MMPOMBINUICHHOCTD, HAHOTEXHOJIOTHH.



IINITAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI' PAMMBI 110 XUMUWNU
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4YalOIIMMHUCSL TPOTrpaMM CpPEJHEro oO0uiero ooOpa3oBaHus (JUYHOCTHBIM,
METanpeaIMETHbIM M MpeIMeTHbIM). HaydHO-MeToauueckoil OCHOBOWM s
pa3pabOTKH TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMM CPETHEro OOIIero
00pa3oBaHus SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-IESTEIBHOCTHBIM IOJAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUA MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o011ero 06pa3oBaHus BIIEICHBI CIEAYIONINE COCTABISIONIHIE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUNCKONW TpaKAaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOONPEIEIICHHIO;

HAJIMYKUE MOTUBAIIUU K O0yUEHHUIO;

1[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEH U UICTOPUUECKUX TPAJAUINI 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh U CIHOCOOHOCTH OOYYaromIMXCs PYKOBOJCTBOBAaTHCA B CBOEH
JEATEbHOCTA LEHHOCTHO-CMBICTIOBBIMUA yCTAHOBKaMH, NPUCYIIMMH IEJIOCTHOU
CUCTEME XMMHYECKOr0 00pa30oBaHus;

HaJIU4Ue MPaBOCO3HAHUS IKOJIOTUUECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HECHHBIE TIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHHS TpeamMeTa «XHUMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOM U BOCMHUTATEIBHOW JEATEILHOCTM B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMu POCCUHCKOTO TPaXKTAHCKOrO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMKd W  TpaBWJIaMH  MOBEAEHUSA, CIOCOOCTBYIOIIMMHM  Ipolieccam
CaMOITO3HAHUS, CaMOpPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yyJarommxcs.

JInuHOCTHBIE pE3yJIbTaThl OCBOEHUSI MpeaMera «XUMHUS» OTPaxaroT
c(OpPMHUPOBAHHOCTh OMbBITA IO3HABATEILHON M TPAKTUYCCKON JEATEIBHOCTU
00y4YaroIuxcsl Mo peaanu3auu NIPUHSATHIX B OOLIECTBE [IEHHOCTEH, B TOM YKCJIC B
YacTHu:

1) rpakaaHCKOro BOCIIUTAHUS

OCO3HAHMS 00YJAIONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TPaB M 00sI3aHHOCTEH,
YBaYKEHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTABICHHUA O COLUAIbHBIX HOpMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIIECHHUHN B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTU MpU CO3AaHUHU
y4€OHBIX MPOEKTOB, PEUICHUU YyYEOHBIX M MO3HABATEIbHBIX 3a/1ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEpPEHHSs, JIOTUKY U
apryMEHThI IPYTUX MPU aHAIU3€E PA3IMYHbIX BHJIOB YUYEOHOM 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCTIMTAHUA:

LIEHHOCTHOI'O OTHOLIECHHUS K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OT€UYECTBEHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOPYECTBA B O0JACTH TEOPUHM U IMPAKTHYECKOIrO
NPUMEHEHUS! XMMUM, OCO3HAHMS TOTO, YTO JOCTHXKEHUS HAYKU €CTh Pe3yibTaT
JUIMTENIbHBIX ~ HAOMIOACHUM, KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  IOHCKOB,
HNOCTOSIHHOI'O TPY/Ja YYEHBIX U MPAKTHKOB;

UHTEpECAa M II03HABATEIBHBIX MOTHBOB B TMOJYYEHHUH M TMOCIEAYIOIIEM
aHanu3e MHQOpPMALMU O MEPEJOBBIX JOCTUKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEIEHUE M TOCTYIKH CBOMX TOBApHILEH C
MO3ULIMII HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHME ITOCIEACTBUMA 3THUX
IOCTYIIKOB;

4) dopMupoOBaHNS KYJIbTYPHI 310POBbS:

MOHUMAaHMS 1IEHHOCTEW 370poBOro U 0Oe€30macHOro oOpa3a KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOoieHUs1 TpaBwiI 0Oe30macHOro OOpallleHHs C BEUIeCTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYIOBOU ACATEIBHOCTH;

NOHUMAaHMsI UEHHOCTH TMpPaBWJI HWHIWBUAYAIBHOTO M  KOJUIEKTUBHOIO
0€301acHOro MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 37J0POBbIO U KU3HU JIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUATUS BPEAHBIX NPHUBBIYEK (YHOTpPEOICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHAAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacCTHE B PEHICHUM NPAKTUYECKUX 3a7ad
COIMAIbHOM HAMPaBIECHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY M3Y4E€HUIO Mpodeccuil pa3auyHoro pojaa, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUS TTPEAMETHBIX 3HAHUH 110 XUMHUH;

YBaXXCHUSI K TPYY, JIIOJSAM TPy/Aa U pe3yJibTaTaM TPYJI0BOH JeATeIbHOCTH,

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWBUIYAIbHOW TPAEKTOPUHU
oOpa3oBaHus, Oymymied Tpodeccuu W pealn3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUM, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) ’K0JI0TrNYeCKOro BOCIIMTAHMS:

AKOJIOTMYECKU 11€71€CO00Pa3HOr0 OTHOUIEHUS K MPUPOAE, KaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUSI TIO00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOITHON U COLUATILHON CPEIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHXKEHUM XUMHM IS
pelieHrs BOMPOCOB PallMOHATILHOTO MPUPOIO0NOIL30BaAHNS;

AKTUBHOIO HENPUATHS JICUCTBUM, MPUHOCSAUIUX BpEN  OKPYKarOIIEH
IPUPOJHON Cpelie, YMEHUS MPOTHO3HPOBATH HEOJIArONMPHUSATHBIE JKOJIOTHYECKHE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIpEAOTBpaIIaTh UX;

HAJIUYUSl Pa3BUTOrO SKOJIOTMYECKOI'0 MBIIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OMbITa NEeATEeNbHOCTU AKOJIOTMYECKON HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJILHOU
NpaKkTUKe, CIOCOOHOCTM M YMEHHMS AaKTHMBHO MPOTUBOCTOSTH HUACOJIOTHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMaHUsl CHEeUM(PUKA XUMUU KaK HayKd, OCO3HaHMS €€ poiud B
GbopMHUPOBAaHUN PALMOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIETOCTHOTO
npeAcTaBieHUs 00 OKPYKAIOIIEM MUpPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pEHIeHUU NPOoOJeM COXpPaHECHUS
IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM JJIE  COBPEMEHHOM
IUBWIN3ALMKU: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BaXHOM poIUd B
CO37IaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, PEUICHUU TJI00AIBbHBIX MpoOieM
YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOW, SHEPIETUUECKOM, NUIIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, OOCCTICUCHUH YCIOBUUN
YCHEIIHOTO TpyJa M JKOJOTUYECKH KOMGPOPTHOM JKM3HHU KaXJOro 4YieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTH: T[OHMMaHUs CYIIHOCTA METOJIOB
MO3HAHUS, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh



TIOoJTydaeMble 3HAHUSI JIJISl aHAIN3a M OOBSICHEHUS SIBJICHUH OKPYXKAIOIIEro MUpa U
MIPOUCXOIANINX B HEM M3MEHCHUM, YMEHUS JIenaTh 000CHOBAaHHBIC 3aKJIFOUCHUS HA
OCHOBE HAy4YHbIX (DaKTOB W MMECIONUXCS JAHHBIX C IEJIbI0  IOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHPHO MCIOIb30BaTh XHUMHUYECKUE 3HAHHS IS
pelIeHMs MPOoOJIeM B pealbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TIO3HAHUIO M UCCIIeIOBATENILCKOMN IeATEeIbHOCTH;

TOTOBHOCTM Y  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 10 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSAM TpyJa B Pa3IUYHBIX cepax mpodeccHoHaTbHON
NeSITeTHHOCTH.

METANPEIMETHBIE PE3YJIBTATDI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS Y4eOHOTO mpenMera «XuMus» Ha
YpOBHE CpeIHET0 00111er0 00pa30BaHus BKIIOYAOT:

3HaUYMMbIE IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIONIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUPA M CHCNU(PUKY METOIO0B TO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHs, SBJICHUE,
IPOIIeCC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIE0BaHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (IMMO3HABATEIbHBIC, KOMMYHHKATHUBHEIE,

PErYJISTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (yHKLIHOHAIBHOM
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMHN 00YyYaroIIuXCs;
CIIOCOOHOCTH o0yyarouxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIIUTUTMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUS M yHUBEPCAIbHBIC YUcOHBIC
JIEVCTBUSA B IIO3HABATEIBLHON U COLIMAIIBHOM MPAKTUKE.

MeranpeaMeTHble PE3yiabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAJIbHBIMHU
y49eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHUBHBIMH W  PETYJISTHUBHBIMU
ICUCTBUSMU.

OBJagenune YHUBEPCAJIbHBIMU y4eOHbIMH NMO3HABaTEeJbHBIMH
JelCTBUSIMMU

1) 6a30Bble JIOrHYecKue JeicTBUSI:

CaMOCTOATETLHO  (OPMYNHpPOBAaTH W AKTyaIM3UPOBAaTh  MPOOIIEMY,
BCECTOPOHHE €€ paCCMaTpPUBATh;

ONPENEIIATh LENU JCITEIbHOCTH, 3a/aBas IapamMeTrpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C ITIOCTABJICHHBIMU LIETISIMU;

UCIIOJIb30BATh MPU OCBOCHUM 3HAHUM NPUEMBI JJOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XAPAKTEPHBIC MPU3HAKW TMOHSATHM W YCTAHABJIMBATh UX B3aMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBSICHEHUS OTACNbHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAHUS U KPUTEPUU JJI KJacCU(PUKAIIMU BEIIECTB MU
XAMUYECKHUX PEaKIIUi;

YCTaHABIUBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pACCYXACHUS (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTM W MPOTUBOPEUUS B paccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aAKITFOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIC MPECTABICHUS — XUMHUECKUIT
3HaK (CUMBOJI) »JJE€MEHTa, XHUMH4YecKas (opMmyJia, YpaBHEHUE XUMHUYECKOU
peakIuu — MpU PEIICHUU Y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJICIIbHBIC MPEICTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
NIPU3HAKOB M3yYaEeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB W XUMHUYECKHUX
peaKLnil;

dbopMynHpOBaTh LIETU U 33]1a4l UCCIIEI0BAHUS, UCIIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENHHO C(HOPMYTUPOBAHHBIE BOMPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI Il (DOPMUPOBAHUSI TUIOTE3BI MO MPOBEPKE MPABUIHLHOCTU
BBICKAa3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKHUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOIIOAATh 32 XOJIOM
npoLecca, CaMOCTOATENIbHO MPOrHO3MPOBATh €ro pe3yibTar, (HOpMyIupoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIIEIOBAHUS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOJICIIAaHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOHM MCCIEOBATEIbCKOM U MPOEKTHOU
JESATEbHOCTU, TPOSBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB pEIICHUS MPAKTUYECKHX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOA0B MO3HAHMUSI.

3) pa6ora c nunpopmanueii:

OPUEHTHPOBATHCA B PA3JIUYHBIX HCTOYHMKAX HWHOOpManuu (HAy4dHO-
NOMyJIsipHAasl JIUTEpaTypa XHUMHYECKOTO COJEpKAHUsS, CIPABOYHBIC TOCOOMS,
pecypcel MHTepHeTa), aHaau3upoBaTh WH(YOPMAIIUIO PA3IUYHBIX BUAOB U (HOpM
npeACTaBIeHUs, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HETIPOTUBOPEUYMBOCTH;



dbopMyIHUpOBaTh 3aMpPOChl U MPUMEHITh PA3IUYHBIE METO/bl MPU TMOUCKE U
orbope wuHpoOpMalMU, HEOOXOAWMOW JJIsI BBIMOJHEHUS YYEOHBIX 3ajaau
ONPEIEIIEHHOr O THUIIA;

NpUOOPETaTh OMNBIT MCIOIB30BAHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTHUMaJbHYIO  (QOpMYy  MpEICTaBICHUS
uHpopmaiu (Cxembl, rpaduKu, JTUarpaMMbl, TaOJIULIbI, PUCYHKHU U APYTHE);

UCTIONIb30BaTh HAYYHBIM $3BIK B KA4eCTBE CpEICTBAa TNpuU padbore C
XUMUYECKON WHGOpMAIMEe: TPUMEHSITh MEXIpeaAMeTHbIe ((hu3udeckne u
MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

UCIIONIb30BaTh W MpPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMYECKHE CPEACTBA
HATJISITHOCTH.

OBianeHne yHMBEPCAJTbHBIMM KOMMYHHMKATHUBHBIMH J1€iICTBUSAMMU:

3a/1aBaTh BOIMPOCHKI MO CYIIECTBY 00CYX)AaeMOM TEMbI B XOJI€ JUajora u/miu
JUCKYCCUH, BBICKa3bIBaTh  HaeH, (GOPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIbHO BBIMIOJHEHHS IPEIJIOKEHHON 3a1a4H;

BBICTYNIaTh C MPE3EHTAllMel pe3ysbTaTOB IMO3HABATEIbHOU JEATEeNbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMM MPH BHITIOJIHCHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW padOThl MO KCCIEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIECTB, peai3aIiui yueOHOTro MpoeKTa U (OPMYITHPOBATH BHIBOJIBI
M0 pe3yjbTaraM NPOBEAEHHBIX HCCICNOBAHUM MYTEM COTJIACOBAHUS TO3ULMNA B
X0J1e 00CYXJIeHHsSI 1 0OMEHA MHEHUSIMHU.

OByajieHNe YHUBEPCAIbHBIMH PeryJsTHBHBIMH JeCTBUSMMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISITh CBOIO IO3HABATEIbHYIO
NEeATEeNbHOCTb, omnpeaensas €€ [eau W 3ajJadyd, KOHTPOJIMPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TpejlaraéMblii  alfOPUTM  JIEUCTBUIM TpHU
BBITIOJTHEHWW YYeOHBIX M UCCIIENIOBATEIbCKUX 3a7ad, BbIOMpaTh Hambosee
3¢ }eKTUBHBIN croco0 HMX peueHuss ¢ YYETOM TNOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYHIECTBIISITh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH Ha OCHOBE CaMOaHaJM3a
Y CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ynabTaTbl OCBOCHHS Kypca «OpraHuyeckass XUMHSI»
OTPaXKaroT:

c(OpMHPOBAHHOCTh  MPEACTABICHUM O XMMHYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJIM XUMHUU B TIO3HAHUU SIBICHUUN



opupoabl, B (OPMUPOBAHMM  MBIIUIEHUS MW  KYyJbTYpbl JIMYHOCTH, €€
(yHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOJUMOM JIsl pEIIeHHs TPAKTUYECKUX 3a1a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBbIO M MPUPOIHOM
cpene;

BJIQJCHUE  CHCTEMOW  XMMHUYECKHMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIArarolue TMOHATUA (XUMHUYECKHH DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIGHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTass U COKpamléHHas), MOJb, MOJSpHas
Macca, MOJSIpHBIM O0O0BEM, YIJIEpOJAHBIN cKeleT, (YHKIMOHANIbHAs TpyIIa,
paauKai, U30Mepus, U30MEPbI, TOMOJOTMYECKHUI Psifl, TOMOJOTH, YIJIE€BOAOPO/IbI,
KHCIIOPOJIT M a30TCOAEPKAIINE COCAUHEHUS, MOHOMED, IMOJUMEpP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOECHUS
opranudeckux BemectB A. M. byTriepoBa, 3aKOH COXpaHEHHs MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE IOHMMaHUA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUHM, (PAKTOJOTMYECKUE CBEICHUS O CBOWCTBAxX, COCTaBe, IMOJIYYCHUH U
0€e30MacCHOM HCIIOJIb30BAaHUM BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY M
IPAKTUYECKOM 1eSITEeIbHOCTH YeIIOBEKA;

c(hOpMHPOBAHHOCTh YMEHMI BBISBIIATH XapaKTEpHbIC MPU3HAKUA TOHSITHUH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATHS NPU
OMKMCAHUM COCTaBa, CTPOCHUSI U MPEBPALIEHUIN OPraHUYECKUX COECIUHEHUM;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIb30BATh XMUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIlEHHON)
dopMyn OpraHMYeCKHMX BEIIECTB W ypaBHEHUH XHUMUYECKUX PpEaKIui,
U3rOTABJIMBATh MOJEIHU MOJEKYJI OPraHMYEeCKUX BELIECTB ISl WIUTIOCTPALMUA HX
XUMHYECKOT0 ¥ IPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBy M CTPOEHUID K OINpEeACIEHHOMY
KJIacCy/Tpynne CoeAuHEHU (yriaeBoAOpOAbl, KHUCIOPOJ M a30TCOJEpKallue
COEIMHEHNUSA, BBICOKOMOJIEKYJIIPHBIE COEOUHEHHMs), J1aBaTh WM HAa3BaHUS I10
cucremarnuecko HomeHknarype (IUPAC), a Takxke NpUBOAUTH TPHUBUAJILHBIC
Ha3BaHUS OTHAEIBHBIX OPraHMYECKUX BEIIECTB (ITHJIEH, MPONWIEH, aleTUJIEH,
ATUWJICHIJIMKONb, TIUIEpUH, (eHon, (popmanbaerul, aleTaibIeruja, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIF0KO03a,
dpyKTO3a, KpaxmMa, LeJIII0I03a, MIHULIUH);

c(OPMHPOBAHHOCTh YMEHMS ONPEAENATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIEC U KPATHBIC);



c(hOpMUPOBAHHOCTb YMEHUS NPUMEHATHh IOJIOKEHHUS TEOPUU CTPOCHUS
opranuuyeckux BeniectB A. M. BytiepoBa ajis1 00bsICHEHUSI 3aBUCUMOCTU CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHMM  XapaKTepu30BaTb  COCTaB, CTPOCHHUE,
buznueckne W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3THMIHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, dTaH, ITWICH, NMPOIUJIEH, alleTHJIEH,
Oyranuen-1,3, merwiOyraauen-1,3, GeH30J, METaHOJ, 3TAaHOJ], STUJICHIJIMKOJb,
TJIMIepUH, (EHOJ, aleTalbJerua, MypaBbUHAasi M YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
KpaxMall, 11eJIJTI0JI03a, AMUHOYKCYCHAsl KUCII0Ta), WJUTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HUMH YpPaBHEHUSIMH COOTBETCTBYIOIIUX XHUMHUECKUX PEAKIUHA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOTHOTO
Colpbid  (HE(Tb, NTPHUPOAHBIA Tra3, Yroiib), CIOCOOBI HUX MepepaboOTKU MU
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB MEpepadOTKH;

c(OpMHPOBAHHOCTh YMEHHUI TIPOBOJAUTH BBIYUCICHUS 10 XHUMHUYECKHUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTUYECTBA HMCXOJIHOTO BEIIECTBA WIIM MPOJYKTa
peakiuyu 1O H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OIHOTO U3 HCXOIHBIX
BEII[ECTB WJIH MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMCHHH BJIaJETh CHCTEMOM 3HAHHM 00 OCHOBHBIX
METOAaX HAYyYHOIO MO3HAHUs, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX sIBJICHUHN (HAOMI0ICHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHBIE XHMHWYECKHE 3HAHWS I NPUHATUS PELICHUW B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHECHUEM;

c(hopMUPOBAHHOCTb YMEHUM COOIIO/IaTh MPaBUIIa MOJIH30BAHUS XUMUYECKOM
nocyao U jabopaTOpHbIM OOOpYIOBaHUEM, a TaKXKe MpaBUiia OOpaIlEHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBHITIOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh U BBINOIHATh XUMHYECKUM
AKCTIEPUMEHT (TIPEeBpaIlleHUs] OPTaHUYECKUX BEUIECTB MPU HArpEBaHUHU, MOTYyUEHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JICHATypallus O€JIKOB MPHU HarpeBaHUM, IIBETHHIC pEaKIMu OEJKOB) B
COOTBETCTBMM C TIpaBUJIaMM TEXHUKA O€30MacCHOCTH TIPpU OOpAIICHUH C
BEIIECTBAMU U J1a0OpPaTOPHBIM OOOpPYAOBAHHEM, TMPEIACTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIHPOBATH BEIBOALI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTb yMEHUW KPUTHUYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHbOpMaIINIO, TOJNy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBa MacCOBOMU
uHbopmaru, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTb  YMEHUH  COOJNIOAaTh  MpaBWIa  SKOJIOTHYECKH
1eIecoo0pa3Horo MOBEAEHUS B OBITY W TPYAOBOM JEITEIHHOCTH B IEIAX
COXpaHEHUs] CBOETro 3/I0POBbSl M OKPYXKAIOIIEW MPUPOJHON Cpellbl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBUSA HA JKUBBIE OPraHU3MBI OINPEACIEHHBIX OPraHUYECKHX
BEIIECTB, MOHMMas cMbIca Tokasarens [IJIK, moscHATh Ha mpuMepax CrocoObI
YMEHBILICHUSI W TIPEAOTBpPAICHUST WX BPEIHOTO BO3JCHCTBHS Ha OpraHU3M
YeJIOBEKA;

JUTsl OOYYAIOIINXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMECHHE
NPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIMHBIX METO/AaX TIO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUH;

JUISL CHEeNbIX U CIA0OBUIANIMX OOYYaroOlUXCsi: YMEHHUE HCIOJIb30BaTh
penbeHO-TOYEUHYIO0 cucTeMy oOo3HadeHuit JI. bpaiins s 3anmMcu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOImass W HeopraHudeckas
XUMHUS» OTPaXKaroT:

c(OpMHUPOBAHHOCTh  MPEACTABICHUN: O XHUMHUYECKOW COCTaBIIAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUU B TIO3HAHWUU SIBJICHUU
Opupoabl, B (QOPMUPOBAHUK MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIEHUs MPAKTUYECKUX 3a71a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOTOJIaraloiue MOHATUS (XMMHUYECKUUA SJIEMEHT, aToM, W30Tom, S-, p-, d-
AJNIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBIN OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIbHOCTD, CTEIIEHb OKHUCIIEHUS, XUMUYECKas CBA3b
(KOBaJIeHTHAsI, MOHHAs, METAJJTMYECKasi, BOJOPOHAsS ), KpUCTAIUINUECKasl penieTka,
TUNBl ~XUMUYECKUX  pEaKUUid, PacTBOp, DJJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJUTHYECKAST JIUCCOLMALUS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakii, XUMHUYECKOE PABHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Auccouuanuu, nepuoaunueckunt 3akon JI. M. Menneneesa,
3aKOH COXPAHEHUs MAacChl BEILIECTB, 3aKOH COXPAHEHMS U MPEBPALLECHUS SHEPTUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE NOHWMAaHUS MNPUYUHHOCTH WU
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€3011aCHOM MCTOJIb30BAHUH BaKHEUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHUYECKOU JIEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIMA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUS TPH
OMNMCAaHUU HEOPTraHUYECKUX BEILIECTB U UX MPEBPAIICHU;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIb30BATh XHUMHYECKYI0 CHUMBOJIUKY IS
coctaBieHus (OpMysn BEIIECTB UM  YpPaBHEHHM XUMHUYECKUX  PEaKIUH,
cucremaruueckyro HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbId Ta3, YIJIEKMCIBIM ra3, aMMHUak, raméHas
U3BECTh, HETalIEHas U3BECTh, TUTHEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUH OMPEACIIATh BAJICHTHOCTD M CTEMEHb OKUCIICHHUS
XUMHYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIUYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBs3U (KOBaJIE€HTHAsl, MOHHAs, METAJUIMYECKasi, BOJIOPOHASI) B COCIUHEHUSAX, TUII
KPUCTAJNIMYECKOW PEHIETKM KOHKPETHOrO BelleCTBa (aTOMHAasi, MOJICKYJsIpHas,
MOHHAs, METAJUTMYECKas), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCOUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHUM yCTaHaBJIMBaTh NPUHAJIEKHOCTh
HEOPTraHMYECKUX BEIIECTB [0 HMX COCTAaBYy K OMNPEASIEHHOMY KJacCy/Tpyrie
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETaJIbl, OKCUbl, OCHOBaHUS,
KHUCJIOThI, aM()OTEpPHBIE TUIPOKCHIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa Jl.
N. MenpeneeBa u JeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIHLHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »dJeMeHTOB |4 mnepuonoB Ilepuonnueckoir cUCTEMBbI
xumuueckux snemeHToB JI. M. MenpaeneeBa, ucmonb3yst MOHATHS «s-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «QHEPTETUYECKHUE YPOBHU», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHYECKHX 3JIEMEHTOB U MX COEIMHEHUN
110 repuojiam u rpymmam [leppoanyeckon CUCTEMBI XUMUYECKUX 31eMeHToB Jl. U.
Menneneena;

c(OpMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOUIME
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JUYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBSI3M MEXAY HEOPraHUYECKUMU
BEILIECTBAMU C IMOMOILbIO YPABHEHHI COOTBETCTBYIOIINX XUMAUYECKHUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHUUYECKUE PEAKIMH II0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyrolIUX BEIIECTB, TEIIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTETECHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTHUMOCTH
peaKklMy, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTb YMEHHUM COCTABJISTH ypPaBHEHUS PEAKIMU pa3IuYHBIX
THUIIOB, MOJIHBIC M COKpAIllEHHbIC YPABHEHUSI PEaKIIMii HOHHOI'O OOMEHa, yYUThIBas
YCJHOBHSI, TPU KOTOPBIX 3TU PEAKLIWUH UAYT 10 KOHIA;



c()OpMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKLMH, IOATBEPKIAIOIIHNE
KAUYECTBEHHBI COCTAaB PA3JUYHBIX HEOPTraHUYECKUX BEIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTh ~YMEHHMM  PACKPBIBaTh  CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUUECKON
pEaKIy OT Pa3INIHBIX (PAKTOPOB; XapaKTeP CMEUICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTBus (nmpuniun Jle [llarense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHUMHUYECKHE IMPOLIECCHI,
JeXallue B OCHOBE IIPOMBIIIJICHHOIO MOJYYEHHsI CEPHOW KHCIIOTHI, aMMHAKa, a
TaK)ke C(POPMUPOBAHHOCTh MPEACTABICHUNA 00 OOLMX HAyYHBIX NPUHLHUIAX WU
AKOJIOTMYECKUX MPOOJIeMaxX XMMUYECKOr 0 IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYMCICHHS C HCIOJIb30BAHHEM
HOHATHUSL «MAaccoBasi J0Js BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHM ra3oB
IpY XUMHUYECKUX PEAKIMIX, MACChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM O0OBEMY OJIHOTO U3 YyYACTBYIOLIUX B PEAKIIMU
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakluyd Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS DHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
nocyao U jabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe IpaBuia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBINOJHEHHIO JIaDOpATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHWI IUIAHUPOBAaTh U BBINOJHATh XHUMUYECKHM
AKCIIEPUMEHT (pa3i0KeHHE MEePOKCHIA BOAOPOJa B MPUCYTCTBUU KaTalM3aTopa,
ONPECIICHUE CpEeAbl PacTBOPOB BEIIECTB C IMOMOULIBIO YHUBEPCAIBHOIO
UHANKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON pEaKLUH,
peaklM MOHHOTO OOMEHA, KAaYeCTBEHHbIE pEaKIMU Ha CyibdaT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3a/Jad IO
temaM «Mertams» U «Hemeramwibl») B COOTBETCTBHM C INPAaBWIAMH TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMU U JJA0OPaTOPHBIM 000PYI0BAaHUEM,
NPE/ICTaBIIATh PE3yJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOUIMX peakiuil U (OpMyIHMpOBaTh BBIBOABI Ha OCHOBE
3TUX PE3YNbTATOB;

c(OpMHPOBAHHOCTh YMEHUH KPUTHUYECKH AHAIM3UPOBATH XHUMHYECKYIO
uHbOpMaAIIMIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEACTBA MacCOBOM
KOMMYyHUKanuu, UHTepHET U Ipyrux);



chOpMUPOBAHHOCTb  YMEHUH  COOJNIOAaTh  MpaBWIa  SKOJIOTHYECKH
1eIecoo0pa3Horo MOBEAEHUS B OBITY W TPYAOBOM JEITEIHHOCTH B IEIAX
COXpaHEHUs! CBOEro 3/I0POBbSl U OKPYKAIOIIEW MPUPOIHON Cpelibl, OCO3HABaTh
OMAacCHOCTh BO3JEHUCTBUS HA KUBBIE OPTaHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mpuMepax CHOCOObl YMEHBIICHUS U
PEAOTBPAILICHUS UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsE OOYYarOMIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHUE
NPUMEHATh 3HAaHHWS 00 OCHOBHBIX JOCTYIHBIX METO/IaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CIenbIX U ClHa0OBUIALIIMX OOYyYaloOlIUXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpains myig 3anucu XUMHYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mn Konrpousnsbie | IlpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypenI
Pa3nea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XUMHUH
IIpenmeT opranndeckoit xumun. Teopus
1.1 CTPOEHHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytieposa
Hroro no pazneny 3
Pa3pnen 2. Yriesonopoasl
2.1 [IpenenbHbIE YTIIEBOAOPOABI — AJTKAHBI 2
’9 HenpenenbHble yriieBoAOPOIbI: aJIKEHBI, 6 |
aJIKaJIMEHBbI, AJIKUHBI
2.3 ApomaThdecKkue yrieBoa0PO bl 2
54 IIpupoiHbIE HCTOUYHUKH YIIEBOIOPOAOB U 3 |
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Paspnen 3. Kuciiopoacoaep:kanue opraHnyecKue coenHeHust
3.1 Cnuptel. ®eHon 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 |
CrnoxHble 3(upbl
3.3 VriaeBoanl 3 2




Hroro no paszneny 13
Pasnen 4. A3orconepxkaiiue opranudeckue coeJHHeHUs1

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazueny 3
Paspnen S. BbicOKOMOJIEKY ISIpHBIE COCUHEHUS
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Uroro no pazgeny 2
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Kontpoabusie | IlpakTuyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teoperuueckne 0OCHOBBI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3aKoH u
1.1 [Tepuoanueckas cucTeMa XUMHYECKHUX 3
aneMeHToB [. 1. MenaeneeBa
12 Crtpoenue BemiectBa. MHOrooOpasue 4
. BEILECTB
1.3 XHUMHYECKHUE PEAKLUU 6 1 1
Uroro no pazgeny 13
Pa3nea 2. Heopranmueckasi xumust
2.1 Merannbl 6 1
2.2 Hemeramnst 1 1
)3 CBs13b HEOPTAaHUYECKUX M OPTaHUYECKUX )
' BEILECTB
Uroro no pazgeny 17
Pa3zpnen 3. Xumus v Ku3Hb
3.1 XUMUS U )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34 2 3




IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne Hara undgposbie
Tema ypoxka KonTpoasnsie | IIpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE
padoTbI padoTsI
pecypchbl
IIpenmeT oprannyeckoi XUMuH, eé
1 P p ’ 1 Bubnnoteka LIOK
BO3HHKHOBEHHUE, PA3BUTHUE U 3HAUCHHE
Teopust cTpoeHUs OPraHUYECKUX
2 coequHenuit A. M. bytneposa, eé 1 Bubnunoteka LIOK
OCHOBHBIC TTOJIOKCHUS
[IpencraBnenue o KiaccupuKamu
opraHMYecKux BemiecTB. HomeHkmaTypa
3 P P 1 Bubnnoteka LIOK
(cucremaTuveckasi) ¥ TpPUBHATHHBIC
Ha3BaHUs OPraHUYECKUX BEILIECTB
AJKaHBI: COCTaB U CTPOEHUE,
4 . 1 Bubnnoteka LIOK
TOMOJIOTUYECKUN PAJT
Mertan u 3TaH — OpocTenImne
5 1 Bubnunoteka LLOK
MPEACTaBUTEIH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 Bubnunoteka LLOK
DTUJIEH U TIPONUIIEH — MPOCTEHIINe
7 1 Bubnunoteka LLOK
MPEACTaBUTEIH AJIKCHOB
ITpakTrueckas padota Ne 1. «Ilomyduenue
8 P P . ye 1 1 Bubnnoteka LLOK
ATUJICHA U U3YYEHUE €r0 CBOMCTBY
Anxaauensl. byraguen-1,3 u
9 meTtunoyraauen-1,3. [lonyyenue 1 Bubnnoteka LLOK
CHUHTETUYECKOI0 KaydyKa U pEe3UHBI




AJIKMHEBL: cOCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUH psijl. ATIETHUICH — Bubnnoteka LLOK
MPOCTEUIINN MPEJICTABUTEIb ATIKUHOB
Boruncnenus 1o ypaBHEHHIO XUMUYECKOM

11 Bubnnoteka LOK
peakuuu
ApeHbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh

12 Bubnunoteka LLOK
apeHoB
I'enernyeckas CBA3b yIriI€BOIOPOIOB

13 yr p ’ Bubnunoteka LIOK
IIPUHAJICKAIUX K Pa3IMYHbIM KJ1accaM
IIpupoaHbIe HCTOYHUKH YTIIEBOLOPOAOB:

14 HPUPOAHBIN ra3 U MOMYTHbIE HEPTIHbIE Bubnvoteka LLOK
ra3pl, He()Thb ¥ MPOJYKTHI €€ nmepepadoTKu
[IpupoiHBIE HCTOYHUKH YIIIE€BOIOPOAOB:

15 NPUPOIHBIN ra3 U MOIYTHEIE HEPTIHBIC Bubnnoteka LIOK
ra3pl, HeThb ¥ IPOJYKTHI €€ mepepadoTKu
KonrponbHas paborta no pazuen

16 p P p Y Bubnnoteka LIOK
«YTII€BOIOPOABD)
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:

17 P P Bubnunoteka LLOK
METaHOJ U 3TaHoJ. BogoponHas cBA3b
MHoOroaromMHsle CIUPTHI: STWICHIJIUKOIb U

18 Bubnunoteka LLOK
[JIULIEPUH
@DEHOI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE

19 P . yomel, ¢ Bubnuoteka LLOK
Y XUMHUYECKUE CBOMCTBA, IPUMEHEHNE
Anpperunsl: GpopManbIeTU U

20 $op Bubnunoteka LLOK
aneranbaeru]. AUETOH
O/HOOCHOBHBIE ITpeieNIbHBIE KapOOHOBBIE

21 p p Bubnnoteka LIOK
KHCJIOTBI: MypaBbHHAsl U YKCYCHAsI

22 [TpaxkTueckas padora Ne 2. «CBoiicTBa Bubnunoteka LLOK




pacTBOpa YKCYCHOM KHCIOTBDY

23

CTCapI/IHOBaH " OJICMHOBAs1 KMCJIOTHhI, KaK
nNpeaACTaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

Bubnanoteka LLOK

24

Mpbl1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBIE

Bubnnoteka LLOK

25

CrnoxHble 3(pupbl KaK MPOU3BOIAHbIE
KapOOHOBBIX KUCIOT. ' UAPOIN3 CIIOKHBIX

3¢upos

Bubnanoteka LLOK

26

XKupsbr: runponus, npuMeHeHHe,
Ouonoruyeckas pojib KHPOB

bubnanoteka LLOK

27

VYTIIeBOIBI: COCTaB, KTacCU(pUKAITHSI.
Baxxnelue npencraBuTeNn: riI0K03a,
dpykTo3a, caxaposa

Bubnunoteka LOK

28

KanMaH " OCJIJIK0JIO3a KaK IMPUPOJHBIC
MMOJINMEPbI

Bubnnoteka LOK

29

KonTposbHas padbora 1o pazueny
«Kucnopoacoaepxaiiue opraHHuecKre
coenuHeHus»/ Beepoceuiickas
npoBepoyHas paborta

Bubnunoteka LIOK

30

OO6m1as XxapakTepUCTUKA a30TCOIEPKAIIIX
OpPTaHUYECKHUX COSTUHCHHUI /
Bcepoccuiickast mpoBepouHasi pabota

31

AMMWHBI: METHJIAMHUH W aHWJINH

Bbubnnoteka LLOK

32

AMUHOKHUCIIOTHI KaKk aM(QOTepHbIE
OpraHUYECKHE COEIMHEHUS, UX
6uonornyeckoe 3Hauenue. [lentuapl.
benku kak npupoHbIe

Bubnnorteka LOK




BBICOKOMOIJICKYJISAPHBIC COCINHCHUA

OCHOBHBIE TTOHSITUS XUMHUHU

33 . 1 Bubnunoteka LLOK
BBICOKOMOJIEKYJISIPHBIX COEITUHEHUI
OcCHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJICKYJISIPHBIX COEJIMHEHUH. 1 Bubnunoteka LIOK
IInacTmaccel, KaydyKd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoandecTBO 4acoB

KonTpoanHbie
Bcero P
padoThI

IIpakTH4eckue
padoTbI

Jara
U3yYeHH S

DJIeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH DIIEMEHT. ATOM.
DeKTpoHHas KOH(UTYpaIus aTOMOB

Bubnanoteka LLOK

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CHUCTEMA XMMHUYECKHX 3J1eMeHTOB /[]. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpPHUEN CTPOEHHUS aTOMOB

Bubnnoteka LLOK

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHYECKHX 3JICMEHTOB U UX COCIMHCHUM
10 TPyMIaM U nepuojaM. 3Ha4CHHE
MIEPUOINIECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX 31eMeHToB /.. MenaeneeBa
B Pa3BUTUHU HAyKHU

Bubnanoteka LLOK

CrtpoeHue BemecTBa. XMMHUECKAs! CBA3b,
€€ BU/IbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBA3U. BogoponHas cBsA3b

Bubnnoteka LOK

BaneHTHOCTB. DJIEKTPOOTPUIIATETHLHOCTD.
Crenennb okucicHusa. Bentectsa
MOJICKYJIIPHOT'O X HEMOJICKYJIAPHOTO
CTPOCHUS

Bubnanorteka LLOK

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VcTrHHBIC ¥ KOJUTOMTHBIE PACTBOPBHI.
MaccoBasi 107151 BELIECTBa B paCTBOpPE

bubnnoteka LLOK




Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX COETUHEHUH.
I'enernueckas CBA3b HEOPraHUUYECKUX
BELIECTB, Pa3IM4YHBIX KJIACCOB

Bubnanoteka LLOK

Kiaccudukamnus XuMU4ecKuX peakiuii B

HEOPraHUYECKON U OPraHMYE€CKON XUMHH.
3aKOH COXpaHEHHS MAacChl BEIIECTB; 3aKOH
COXpaHEHU U IIPEBPAIICHNS JHEPTUU IIPU

XUMHUYCCKUX PCAKIUAX

Bubnnoteka LOK

Ckopoctb peakiun. O0paTuMble peakiuu.

XHUMUYECKOE PABHOBECUE

Bubnanorteka LLOK

10

[Ipaktuyeckas padora Ne 1. «Biusiaue
pa3IMyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

Bubnanoteka LLOK

11

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[Tonsitue o Bogopoanom nokasarene (pH)
pactBopa. Peakinu HOHHOTO OOMEHa.
I'uaposn3 opraHuvecKux u
HEOPTaHUYECKUX BEIICCTB

Bubnnoteka LLOK

12

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE
peaxuuu. [TonsiTue o6 anexTponuze
pacIuIaBoB U PacTBOPOB coJeit

Bubnanoteka LLOK

13

Kontposnbnas pabota no pasaeny
«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUN)»

Bbubnanoteka LLOK

14

MerTanibl, UX IOJ0KECHHUE B
[Tepuoanueckoit cucreMe XuMHUYECKUX
anemenToB JI. . Meneneesa u
0COOCHHOCTH CTpOeHHUsE aToMOB. Ob1IUe
(u3nueckre CBOMCTBa METAIIIOB

Bubnnorteka LOK




15

CrnaBel MeTaJIOB. DJIEKTPOXUMUYECKUI
PSA HAIIPSKEHUN METaJIOB

Bubnnoteka LLOK

16

XUMHAYECKHE CBOUCTBA BaKHEUIITNX
METaJUIOB (HaTpUH, Kaaui, KaJablu,
MarHui, aJJlOMUHHANA) U UX COCTUHEHUN

Bubnnoteka LLOK

17

XHAMHYECKUE CBOMCTBA XpOMa, MEU U UX
COCIMHEHUN

Bubnanoteka LLOK

18

XuMHUYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COeIUHEHUN

Bubnnoteka LLOK

19

[IpaxTrueckas pabora Ne 2. "Pemienue
HKCHEPUMEHTAJIBHBIX 3324 110 TeMe
«Mertamnb»"

Bubnanorteka LLOK

20

Hemeranibl, ux mosjgoxeHue B
[Teproanueckoil cucreMe XUMUYECKUX
anemenToB /1. . Menjeneesa u
0COOCHHOCTH CTPOCHHUSI AaTOMOB

Bubnanoteka LLOK

21

®u3NYEeCKNe CBOKMCTBA HEMETAJIIOB.
Annotponusi HEMETaJUIOB (Ha IpUMEpE
KHCIIopoJia, cephl, hocdopa u yrieposa)

Bubnnoteka LOK

22

XWMHUYECKHE CBOMCTBA TAJIOTCHOB, CEPhI U
HUX COeIUHEHUMN

Bubnanorteka LLOK

23

XuMu4eckre CBOMCTBa a3ota, Gochopa u
UX COCMHECHUM

Bubnunoteka LIOK

24

XUMHUYECKUE CBOMCTBA yriepo/ia, KpeMHHUS
U UX COeIUHEHNN

Bubnanorteka LLOK

25

[IpuMeHeHne Ba)KHEUIINX HEMETAIUIOB U
UX COCIMHEHUI

Bubnnorteka LOK

26

O06001eHNe U CUCTEMATU3ALMS 3HAHUHN 110

Bubnnorteka LOK




Teme «HemeTtannel». Berauciaenus no
YPaBHCHUAM XUMHYCCKUX peaKuHﬁ nu
TCPMOXUMHUYCCKUC pvaéTBI

[paktuyeckas padora Ne 3. «Perenune
27 HKCHEPUMEHTAJIbHBIX 33a4 110 TeMe
"Hemertamnsl"»

Bubnanoteka LLOK

)3 KonTponbHas pabora no temam
«Metamel» u «HemeTaniey

bubnanoteka LLOK

Heopranuueckue u oprannyeckue
29 kuciotsl. Heoprannueckue u
OpraHUYECKHE OCHOBAHUS

Bubnunoteka LOK

AmboTepHbIe HEOpraHUYECKHE U
30 opraHuueckue coenquHeHus. ['enernueckas

CBsA3b HCOPraHUYCCKHUX U OPraHUn4CCKUX
BCIICCTB

Bubnanoteka LLOK

Poms xuMuu B o0ecrieueHnu
31 AKOJIOTUYECKOM, SJHEPreTUUEeCKON 1
MUIIeBON 6€30MacHOCTH, Pa3BUTUN

MEIUIUHEI

Bubnanoteka LLOK

IIpencraBnenus 00 0OIMIMX HAYYHBIX
32 NPUHINIAX TPOMBIIIIEHHOTO ITOJTyYeHUS
BaKHEHILINX BEILECTB

Bubnanoteka LLOK

33 YenoBek B MUPE BELLIECTB U MATEPUAJIOB

Bubnanoteka LLOK

34 XUMHS U 310pOBbE YEIIOBEKA

Bubnanoteka LLOK

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSAEMOr0
pe3yJbTara

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON NMPOrpamMMbl CpeIHero 001ero 00pa3zoBaHus

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

ChopMUpOBAaHHOCTH TPEACTABICHUNH O XMMHYECKOW COCTaBIISIOIICH
€CTEeCTBEHHOHAyYHOW KapTUHBI MHUpPA, POJU XHMHHM B TO3HAHUU
SBJIICHUWA TPUPOILI, B (HOPMHUPOBAHHHM MBIIUICHUS U KYJIBTYPHI
TUYHOCTH, €€ (YHKIMOHANBHOM TPaMOTHOCTH, HEOOXOTUMOM ISt
pelieHns TPaKTHYECKUX 3aJad W OSKOJOTHYeCKH O00OCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3/I0POBBIO U IPUPOHOM cpelie

1.2

Bnagenne cucteMoll XMMHUYECKHMX 3HAaHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIArarme MOHATHSA (Monekymna, BaJICHTHOCTB,
AJEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCIIEHHS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAs Macca, MOJSIPHBIA OO0BEM, YIJIEPOAHBIN CKeleT,
(GyHKUMOHANbHAS ~ TpYyNNa,  pagudKald,  W30MEpHUs,  H30MEpHI,
FOMOJIOTUYECKMI  Psil, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJEpIKAIINE COEIUHEHMsI, OMOJIOTMYECKH AaKTHBHBIE BEILECTBA
(yrneBoabl, KHUpBL, OEJKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEIMHEHUs); TEOpUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHS OpraHudeckux BemiecTB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3BIK XHMHUH, (AKTOJIOTHYECKUe
CBEJIEHUS O CBOMCTBAaX, COCTaBe, IIOJy4YeHHMH U 0€30MacHOM
UCIOJb30BAHUU BAKHEMIIMX HEOPraHWMYECKMX M  OPraHUYECKHUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIBbHOCTH YCJIOBCKA

1.3

ChopmupoBaHHOCTh yMEHHMH BBIABISATH XapaKTepHbIE MPHU3HAKU
MOHATHM,  yCTaHaBIMBaTh WX  B3aUMOCBS3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME TOHATHS TPH OINHUCAHUM COCTaBa, CTPOEHUS U

HpeBpaH_ICHI/Iﬁ OpTaHUYCCKUX COeJUHEHMI

1.4

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XMUMHUYECKYI0 CHMBOJIHUKY
JUIE COCTAaBJICHUS] MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIIéHHON) (OpMysl OpraHMYeCKHMX BEUIECTB U  ypaBHEHHH
XMMHUYECKHX PEaKLUi, U3rOTaBIMBATh MOJIEIH MOJIEKYJ OPraHUYECKUX
BELIECTB JUIsl WIIIOCTPALUU UX XUMHYECKOIO M IPOCTPAHCTBEHHOTO

CTpPOCHHS




1.5

ChopMupoOBaHHOCTh ~ YMEHHUH  YCTaHaBIMBATH  MPHUHAIIC)KHOCTD
W3YYEHHBIX OpPTaHMYECKHX BEIIECTB MO WX COCTAaBy W CTPOCHHIO K
omnpenenéHHoMy Kiaccy (Tpymme) CcoeauHeHWH (yriieBOIOPOIbI,
KHUCJIOPOA W a30TCOAEp)Kallhe COCJAMHEHHS, BBICOKOMOJICKYJISPHBIC
COCIMHEHUs), JaBaTh WM  Ha3BaHUS IO  CHCTEMAaTHYECKOH

nomenknarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMEHHA ONPCACIIATh BHIbI XHMHYECKOH CBSI3U B

OpPraHUYECKHUX COCAMHEHHSIX (OJUHAPHBIE U KPaTHbIC)

1.6

ChopMupoBaHHOCTh  yYMEHHUS TMPUMEHATH: TOJOXKEHUS  TEOpUHu
CTpOoeHHs opranuyeckux BemectB A.M. BytiepoBa s oO0bscHEHHS
3aBUCHMOCTH CBOWCTB BEHIECTB OT HX COCTaBa U CTPOEHUS; 3aKOH

COXPAHCHUS MACChI BCIICCTB

YTIIeBO10PO/IBI. Kucnopoaconepxariue 51 a30Tco/IepIKaIue

OpraHU4YC€CKUC COCAUHCHU. BBICOKOMOJ'IGKYJIHPHHG COCAMHCHUA

2.1

ChopmupoBaHHOCTh YMEHUH TPUBOAWTH TpPUBHUAJbHBIC Ha3BaHUS
OTIENbHBIX OPraHMYECKUX BEIIECTB (ITUIICH, MPOMHIICH, alleTUJICH,
ATUJICHTJIUKOJb, TIHIEPUH, (EeHON, (OpMalbIETHI, aleTaabIeTul,
MypaBbUHAs KHCIIOTA, YKCYCHas KHUCJIOTa, OJIGMHOBAas KHUCIIOTA,
CTeapuHOBasi KHCJIOTa, TJIOK03a, (PYKTO3a, Kpaxman, IeJITI003a,

[JIALIMH)

2.2

ChopmupoBaHHOCTE yYMEHHU XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nueckue ¥ XUMUYECKHE CBOWCTBA THUIHYHBIX TIPECTaBUTENCH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, JTUJICH,
MpONWIIeH, aleTuieH, OyraaueH-1,3, merunOyranuen-1,3, OeHzon,
METAHOJI, ITAHOJ, STUJICHIINKOIb, TJIMIEPHH, (EHON, areTambIeTul,
MypaBbUHAs W YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmall, MEeJUTI0J03a,

AMHUHOYKCYCHAs KHCJIOTA)

2.3

CpopMUpPOBAHHOCTh YMEHUSI WLTIOCTPUPOBATH TE€HETHYECKYIO CBS3b
MEXIYy  TUIHYHBIMH  MPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHNYeCKUX BELIECTB YPABHEHUSAMHU COOTBETCTBYIOIIMX XUMUYECKUX

peakuuii ¢ UCIOIb30BAaHUEM CTPYKTYPHBIX (hopMyI

24

CdopmMupoBaHHOCTH YMEHHUS XapaKTepu3oBaTh HCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPhs (HEPTH, IPUPOAHBIN T'a3, YTOJb), CIOCOOBI MX

nepepaboTKH U MPAKTHYECKOE MPUMEHEHHE MPOIYKTOB epepaboTKu

XUMHUA U )KU3HBL. PacuéTrl

3.1

CdopMUpOBaHHOCTH YMEHHUHN BIAJACTh CUCTEMOW 3HAHHI 00 OCHOBHBIX

MCTOAaX HAYYHOT'O IMO3HAHUA, UCIIOJIB3YEMbBIX B XUMUH IIPHU U3YYCHHUU




BELIECTB M XMMHUYECKUX sBIeHUN (HaOJIOJeHue, HU3MEepeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE), UCIIOJIb30BaTh CHUCTEMHbIE
XUMHUYECKHE 3HAHUS I MPUHITHS pEHIeHUH B KOHKPETHBIX

KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHUEM

3.2

ChopMUpOBaHHOCT, yMEHUW COONIOAATh TIPAaBWJIA TOJB30BAHUS
XUMUYECKONW TIOCYI0OM M Ja0OpaTOpHBIM OOOPYIOBaHHUEM, a TaKKe
mpaBuiia oOpallleHusl C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU

I10 BBIIIOJTHCHHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

33

CdopMHUpOBaHHOCTh YMEHHI MJIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEBPALLEHUS OPTraHUYECKUX BEILECTB MPH HArPEeBaHUH,
MIOJIyYEHHUE DTUIIEHA U U3YyYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIINH
OpPraHMYeCKHUX BEIIECTB, JAEHATypalus OCJKOB IpH HarpeBaHuM,
L[BETHbIE peakUuu OEJIKOB) B COOTBETCTBUU C TMPABHWIAMHU TEXHUKH
0€30MaCHOCTH TpH OOpaIleHUH C BELIECTBAMU U J1aOOPaTOPHBIM
OGOpy,Z[OBaHI/ICM; IpCaACTaBIATh PE3YJIbTAThI XUMHYECKOT'O
JKCIIEpUMEHTa B (opMe 3amuMcu ypaBHEHHH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyITUPOBATEH BBIBOIBI HA OCHOBE ITHX PE3y/IhTaTOB

34

CchopMupoBaHHOCTh YMEHHI MTPOBOIUTH BBIYUCICHHS 110 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WM
MIPOJYKTa PEaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO

13 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKLIN)

3.5

CdhopMupoBaHHOCTB YMEHUI KPUTHYECKHU aHaJIU3UPOBATh
XUMHUYECKYI0 HH(OpMAIMIO, MOJy4aeMyK W3 pPa3HbIX HCTOYHUKOB

(cpenctBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTE yMEHHU COOJIOAATh MpaBWIA OKOJIOTHUYECKH
1eJIecO00pa3HOro TMOBENEHUs] B OBITY M TPYJOBOM JAEATEIHHOCTH B
LEJIIX COXPAaHEHUs] CBOETrO 3JI0POBbSI M OKpPYXKAIOUIEH IPUPOIHOU
Cpellbl, 0CO3HaBaTh OMACHOCTh BO3JCHCTBHSI Ha KUBbIE OPraHU3MbI
OTpeeNIEHHBIX OPraHWYEeCKUX BEILIECTB, MOHUMAsl CMBICI IOKa3aTelis
I[IIK (mpeneabHO AOMYCTUMOW  KOHIEHTpAIlMH), TIOSCHATH HaA
IpUMepax CcrocoObl YMEHBIICHUS W MPEAOTBPAILEHUS UX BPEIHOTO

BOSﬂCﬁCTBHH Ha OpraHus3Mm 4C€JIOBCKa

11 KIIJACC

Kon
NpoBepPsieMOro

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl CpeIHero 001ero o0pa3oBaHus




pe3yJabTara

1

TeopeTnyeckue OCHOBBI XUMUHU

1.1

Bnagenne cuctemMoi XMMHMUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIONIATAIONME  TMOHATUS  (XUMHUYECKUH  SJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aTOMa, §-, p-, d-3JEKTPOHHbIE OPOUTAII ATOMOB,
WOH, MOJIEKYJla, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTb, CTENEHb
OKHCIIEHMs, XMMHYECKas CBA3b, MOJIb, MOJISIpHas Macca, MOJIIPHBIN
00bEM, KpUCTANIMUECKass pemeETKa, THUMbl XUMHYECKUX PpeaKIui
(OKMCIINTENIbHO-BOCCTAHOBUTENIbHBIE, 9K30- U SHAOTEPMHUYECKUE,
peakuuu MOHHOTO OOMEHa), PAacTBOP, AJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAsT  JAUCCOLMALUS, OKHUCIMTENb, BOCCTAaHOBUTEINb,
CKOpPOCTh XMMMYECKOM pPEaKlMu, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHS SJICKTPOIMTHUECKON aucconmanuu, llepuomnueckuii
3akoH /.M. Menneneena, 3aK0OH COXpaHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUI SI3BIK XUMHH, ()aKTOJIOTUUECKHE CBEJICHUS O CBOMCTBAX,
coCTaBe, TMOMYyYeHHMH U O€30MacHOM HCIOJIb30BAHUM Ba)KHEHIINX
HEOPraHMYECKUX BEHIECTB B OBITY W MPAKTUYECKON J1eATEIbHOCTH

YCJI0BCKa

1.2

ChopMupoBaHHOCTb YMEHUH BBIABIATH XapaKTepHbIE MPU3HAKK U
B3aMMOCBSA3b M3YYCHHBIX IIOHATHH, NPHUMEHATH COOTBETCTBYIOLIUE
NOHATHA IIPU ONMCAHMM CTPOCHUS M CBOMCTB HEOPraHMYECKHX
BEUIECTB U MX IPEBpAILEHUMN; BBIABIATH B3aUMOCBSI3b XMMHMUYECKHUX
3HaHUU C HOHSTUAMHU u NpEICTaBICHUAMHU IPYTUX

CCTCCTBCHHOHAYYHbLIX IPCIMCTOB

1.3

Bnanenue OCHOBHBIMH METOJAMHM HAy4YHOTO MO3HAHUS BELIECTB U
XUMHUYECKHX sBICHUN (HAOmIOOeHUE, W3MEpEeHHUe, JKCIEPUMEHT,

MOJICIMPOBAHUE)

1.4

ChopMupoBaHHOCTh YMEHUH ONpEAENsATh BaJCHTHOCTh M CTEIECHb
OKHCIICHUSI XHUMHUYECKUX DBJEMEHTOB B COCIUHEHUSX Pa3JIUYHOTO
cocTaBa, BHJ  XMMHUYECKOM CBA3M  (KOBAJIGHTHAasl,  WOHHAs,
MeTaJlJIn4yecKasi, BOAOPOJHAs) B COEIMHEHUSX, TUI KPUCTAITIMYECKON
pemETK KOHKPETHOIO BellecTBa (aTOMHAasl, MOJEKYJsSpHasl, MOHHAasi,

MeTaJUTHIeCKas)

1.5

ChopMupoBaHHOCTh YMEHHUH OMpEAENsATh XapaKTep CpeAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAUHECHUI

1.6

ChopMupoBaHHOCTH ~ YMEHHS  KJIACCH(PHIMPOBATH  XUMHUYECKUE
peakuuy Mo pa3jInyHbIM MPHU3HAKaM (YHCIYy M COCTaBY pearupyrommx

BEIIECTB, TEIUIOBOMY J(MQEeKTy peakimuu, HW3MEHEHHUIO CTeneHen




OKHUCJICHHS  DJIEMEHTOB,  OOpaTUMOCTM  pEaKUud,  Y4acTHIO

KaTaiu3aTopa)

1.7

ChopMupOBaHHOCTH YMEHHH  COCTABISATh YpaBHEHUS  peaKIuit
pPa3IMYHBIX THUIOB, IOJHBIE W COKpAIIEHHBIC YPABHEHUS pPEAKIUN
MOHHOTO 0OMEHA, YUUThIBAsl YCIOBHSI, PU KOTOPBIX 3TH PEAKIIUH YT

JI0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUI MPOBOJUTH PEaKIMU, MOATBEPHKIAIONINE
KaueCTBEHHBIH COCTaB  pa3jMYHbIX HEOPraHUYECKUX  BEIIECTB,
pacrno3HaBaTh OMNBITHBIM IYTEM HMOHBI, NMPUCYTCTBYIOIINE B BOJHBIX

pacTBOpax HCOPTraHUYCCKUX BCIICCTB

1.9

CdopmMupoBaHHOCTh YMEHHI PacCKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuui MOCPEICTBOM COCTaBIICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

1.10

CdopmupoBaHHOCTh yMEHUH OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON pPeaKIy OT pa3IuYHbIX (DaKTOPOB

1.11

ChopMupoBaHHOCTh yYMEHHMH OOBACHATH XapakKTep CMEIICHUS
XUMHYECKOT'O0 PaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JECHCTBUS

(mpunnun Jle [laTtense)

OO0mmas 1 HeOpraHUYECKask XUMHS

2.1

ChopMHpOBAaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoamdeckoro
3aKoHa J.N. Menneneena u JIEMOHCTPUPOBATh €ro

CHUCTEeMATH3UPYIOIIYI0,  OOBACHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIUN

2.2

ChopMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJieMeHTOB 1—4 mnepuonoB Ilepunoanueckoi
cucteMbl xumuyeckux saemeHToB JI.M. MenzaeneeBa, uCHonb3ys
MNOHATUS «S-, p-, d-dNEKTPOHHBIE OpOUTATIN», «IHEPTeTUUYECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMUYECKHX 3JIEMEHTOB M MX COEJMHEHUH MO MepuojaM U rpynmnam

[lepuoanueckont cucremsl xumMuueckux 3aeMeHToB .M. Menaeneesa

2.3

CdopmMupoBaHHOCTh yYMEHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMUECKHUX BEIECTB PA3TUYHBIX KIACCOB,
MOJATBEPKIATh  CYIIECTBOBAHWUE  TI'E€HETHYECKOW  CBSI3M  MEXIY
HEOPraHWYECKHMMH  BEIIECTBAMH  C  [OMOIIbIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupoBaHHOCTH ~ YMEHHMH  yCTAHAaBIMBAaTh  MPUHAJICKHOCThH

HEOpPraHMUYECKUX BELIECTB IO MX COCTaBY K ONPEAECIEHHOMY KJlaccy




(rpymre) coeauHeHUM (MPOCTHIE BEIIECTBA — METAUIBI U HEMETaJUIHI,

OKCH/Ibl, OCHOBaHUsI, KUCJIOTHI, aM(pOTEPHbIE THIPOKCUIBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHHUI HCIIONB30BaTh XMMHUYECKYIO CHMBOJIUKY
JUIsL  cocTaBlieHHss (GOpMyJ BEIIECTB W YpPaBHEHMM XHMHUYECKHX
peakuuii, cucremarnyeckyo HoMmeHknatypy (IUPAC) u tpuBuanbHbie
Ha3BaHUs OTHENIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblid ras,
YIJIEKUCHBIA ra3, aMMMaK, TaléHas H3BECTb, Heraul€Has HW3BECTb,

MUTHEBAs COJA, MUPUT U IPYTHE)

2.6

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOITHE
XUMHYECKHE CBOWCTBA HEOPraHUYECKUX BEIECTB PA3IMYHBIX KJIACCOB,
MOJATBEPXKJIATh  CYIIECTBOBAHHWE  TIE€HETHYECKOW  CBSI3M  MEXKIY
HEOPraHWYECKHMMH  BEIIECTBAMH  C  TOMOIIbIO  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CdopMupoBaHHOCTh YMEHMIA TUTAHUPOBATH U BHITIOTHATH XUMUYECKUI
DKCIIEPUMEHT (pa3lioKeHHEe TEePOKCHAA BOAOPOJa B MPHUCYTCTBUHU
KaTajlu3aTopa, ONpelleNIeHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO
VHHBEPCAITBLHOTO WHAMKATOPA, BIUSHUEC pPAa3IHYHBIX (AKTOPOB Ha
CKOPOCTh XMMHYECKOH pEaKIWH, peaklud HOHHOTO OOMEHa,
KaueCTBEHHBIC PEAKIIUU Ha Cynb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHUS, pElICHHWE SKCIEPUMEHTAJIBHBIX 3aJad 10 TeMam
«Metamne» u «HemeTael») B COOTBETCTBUU C MPaBUIIAMU TEXHUKH
0e30MacHOCTH HpH OOpallleHUH C BELIECTBAMU U J1TAOOPATOPHBIM
000pyI0BaHUEM; MIPEICTABISITh pE3yNIbTATHI XAMUYECKOr0
JKCIepuMeHTa B (opMe 3amMch ypaBHEHUH COOTBETCTBYIOIIHUX

peakuuii 1 GopMyIMPOBATH BBIBOBI HA OCHOBE 3TUX PE3Y/IbTaTOB

2.8

ChopMHUpPOBAaHHOCT, YMEHUW COONIOJATh MpaBWIa TOJB30BAHUS
XUMHYECKOW TIOCYIOH ¥ J1a0OpaTOpPHBIM O0OpYIOBaHHEM, a TaKXKe
npaBuia OOpalleHus ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSMHU

110 BBIITIOJIHCHUIO J'Ia60paT0pHBIX XUMHNYCCKHUX OIIBITOB

2.9

CdopmMupoBaHHOCTH ~ yYMEHUH  XapaKTepuU30BaTb  XHUMHUYECKHE
MPOLIECCHI, JIEKAIUE B OCHOBE MPOMBIIUICHHOTO MOJYYeHHsI CEpHOI
KHUCJIOTBI, aMMHaKa, a Takke c(hOpMHUPOBAHHOCTH MpPEICTaBICHUI 00
Oo0IMX HAyYHBIX NPHUHLIUIAX H  OKOJOTHYECKHX MpodiiemMax

XUMHYCCKOI'0 IpOU3BOJACTBA

XUMHUA U KU3HB. PacuéThl

3.1

ChopMHUpPOBAHHOCTh TPEJCTABICHUH O XUMHUYECKOW COCTaBIISIONIEH

€CTECTBEHHOHAYYHOW KapTUHBI MHpa, pPOJIM XUMUU B [O3HAHUU




ABJIGHUH TPUPOJbI, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (QYHKIMOHAILHOW TPaAaMOTHOCTH, HEOOXOJMMOU s
pelieHusT TPaKTUYECKUX 3aJad M IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpejie

3.2

C(bOpMPIpOBaHHOCTL YMCHI/Iﬁ KPpUTHUYCCKU AHAJIM3UPOBATH
XUMHYCCKYIO I/IH(I)OpMaL[I/IIO, noJiydacMyro H3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHHKAIIMH, C€Th IHTEpHET U Ipyrue)
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ChopMupoBaHHOCTb yMEHHH cOOMIOAATh IpaBWia SKOJOTMUYECKH
1e1eco00pa3HOro MOBENEHUS B OBITY M TPYHOBOH AESITENBHOCTH B
LEIAX COXPAHEHMS CBOETO 310POBbSI M OKPYKAIOIIEW INPUPOIHON

cpembl

34

Oco3HaBaTh OMACHOCTh BO3JEHUCTBHS HAa KUBBIE OPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIci nokasarens [1/IK, moscHaTh
Ha IpUMEpaxX CIOCOObl YMEHBIIICHUSI U MIPEIOTBPAIICHUS UX BPEIHOTO

BO321€I>'ICTBI/15[ Ha OpraHu3M 4CJI0OBCKa

3.5

CdopmupoBaHHOCTH yMEHUI MIPOBOJIUTH BBIYHMCIICHUS c
WCIIOJIb30BAaHUEM TOHATHUSI «MaccoBasi JOJsl BEIIEeCTBa B PacTBOPEY,
O0OBEMHBIX OTHOIICHHM Ta30B TPH XUMHUYECKUX PEAKIUAX, MaCChl
BEIIIECTBA WJIM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WiIM 00BbEMY OJHOTO M3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
TEII0BOTO 3(dexTa peaky Ha OCHOBE 3aKOHOB COXPAHEHMS MaccChl

BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsiemMblii 3JIeMEeHT co/iepP:KaAHUs

1

TeopeTnueckre OCHOBBI OPraHUYECKON XUMHUU

1.1

[Ipenmer opraHnueckOM XMMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepuasioB. TeopHsi CTPOEHUS OpPraHHUYECKHUX

coenunenuit A.M. bytinepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrpykTypHble (oOpMysibl OpraHMYEeCKHX BemecTB. ['oMonorus, wuszoMmepus.
XuMuYecKkasi CBsI3b B OPraHMYECKUX COCJIMHEHUSX — OJMHApHBIE W KpaTHBIC

CBA3H. HpeI[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(bI/IKaHI/II/I OpraHu4YCCKUX BCIICCTB

1.3

HomeHnkiatypa opraHMyeckux COEIMHEHUH (CHCTeMaTHYecKas) U TPUBHAJIbHbIC

Ha3BaHUS Ba)KHEHUIIIMX HpCHCTaBHTeHCﬁ KJIAaCCOB OPraHUYCCKNX BCUICCTB

YreBonopobl

2.1

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psia. Meran u d3TaH —
MPOCTEUININE TIPEACTABUTEIHN AJKAHOB: (PU3MUECKHE M XUMHUYECKHE CBOWMCTBA
(peakiuu 3aMeIIeHus] W TOPEHHs), HAXOXKICHUE B TMPHUPOJE, TMOJydyeHHUE U

IIPUMEHEHNE
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AJIKEHBI: COCTaB M CTPOEHHME, FOMOJOTMYECKMH psAld. DTUIEH U NPONWIEH —
IPOCTEHIINE NPEICTaBUTENN aJIKeHOB: (UM3MYECKHE W XHMUYECKUE CBOWCTBA
(peakuuy TMIPUPOBAaHUS, TalOTEHUPOBAHUS, THUApATallUd, OKHUCIEHUS U

MOJIMMEPU3AIIH ), TOTyYeHUE U TPUMEHEHHE

2.3

Anxaauensl: Oyraauesn-1,3 u wmetwiOyragueH-1,3: cTpoeHue, BaxHeHIIue
XMMHUYECKHE CBOMCTBaA (peakuus noaumepusanuu). IlonydyeHne cMHTETHUECKOTO

KaydyKa U pe3uHbI
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AJKWHBI: COCTaB U OCOOECHHOCTH CTPOCHHMSI, TOMOJOTUYECKHHN Psif. AICTHICH —
NPOCTEHIINKA TPEeNCTaBUTENb AIKHHOB: COCTaB, CTpOeHHE, (U3HUECKUe U
XUMHUYECKHE CBOMCTBA (peakluy TIPUPOBAHUS, TaJJOTCHUPOBAHUS, THAPATALIUH,

FOpeHI/IH), IMMOJIYYCHUC U IPUMCHCHUC

2.5

Apenbl. beHzon: coctaB, cTpoeHHe, (PU3MUECKHE W XHUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHMs M HUTPOBAHUS ), OJTyYeHHE U MpuMeHeHue. Tomyon:
COCTaB, CTpoeHHMe, (u3MUYecKHe U XHMHYECKHE CBOWCTBA  (peakiuu
raJIorTeHUPOBAaHUS WU HUTPOBAHUs), TOJY4YEHHE M TNpUMEHEHHE. TOKCHYHOCTh
apeHOB. ['eHeTHuecKass CBA3b MEXKIYy YyIVIEBOJOPOJAMH, IPUHALICKALUMU K

Ppa3jInuHbIM KJ1aCCaM




2.6

[TpupoaHbIe HICTOYHUKH YTIIEBOIOPOA0B. [IpupoaHbIii ra3 u MonyTHeIe HEPTIHBIC
ra3el. Hedptp u €€ mpoucxoxnenne. Criocodsl nmepepadoTku HeTH: EperoHka,
KPEKUHT (TePMUYECKHM, KaTaIuTHUeCKuil), muponu3. [IponykTel mepepaboTku
He(TH, UX NPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIH yromb u

MPOIYKTHI €T0 MepepadoTKu

Kucnoponconepxaiiue opraHn4ecKue CoeAMHEHNS

3.1

[IpenenbHBIe OJHOATOMHBIE CIIUPTHI. METaHO U 3TAaHOJ: CTpOEHHUE, (PU3NUIECKHe
M XAMHYECKHE  CBOWCTBa  (peakuMd C  aKTUBHBIMH  METaJlJIaMH,
rajoreHOBOJIOPOJIaMH, TOPEHHE), MPUMEHEHHE. BOJOpPOIHBIE CBS3U MEXIY
MOJICKYJIaMH CIIUPTOB. J[elicTBHE MeTaHOJa M dTaHOJa Ha OPraHW3M YellOBEKa.
MHOT0aTOMHBIE CITUPTHL. DTUJICHTINKOIL U TJIMIICPUH: CTPOCHHE, GU3UYCCKUE U
XUMUYECKHE CBOWCTBA  (B3aMMOJEHCTBHE CO  IICJOYHBIMA  METaJUIaMH,
KaueCTBEHHAsl peakllMs Ha MHOTO0ATOMHbIE CIUPTHI). JlelicTBUE Ha OpraHu3M

YCJI0BCKa. HpI/IMCHeHI/Ie MIMOCPpHUHA U OTUJIICHITIUKOJIA
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®denoi: CTPOCHHUC  MOJICKYJIbI, (1)1/131/1%01(1/16 M XUMHUYECKHE CBOMCTBA.

TokcuunocTs (enona. [fpumenenue penona
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Anpaeruapl U KeToHbL. DPoOpManbIeTrul, alleTalbIeTHI: CTPOeHHE, (HU3HUECKUe U
XUMHUYECKHE CBOMCTBA (PEaKkIMM OKUCICHHUS W BOCCTAHOBJICHHS, KaUECTBCHHBIE

peaKHI/II/I), MMOJIy4CHHUC U IIPUMCHCHHC
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O,I[HOOCHOBHLIG MMpEACIIbHBIC Kap6OHOBBIe KHCJIOTHI. MypaBLI/IHaSI U YKCYCHad
KHCJIOTBI: CTPOCHHUC, (I)I/I3I/I‘IGCKI/IC 1 XUMHUYECKHE CBOMCTBA (CBOI\/'ICTBa, O6H_II/IG JJIs
KjlacCa KHCJIOT, pPCaKIuia BTGPI/I(I)I/IKaI_II/II/I), MMOJIy4CHHEC U IMPUMCHCHUC.
CTeapI/IHOBaSI " OJICMHOBAad KHCJIOTBI KaK NPCACTABUTCIIM BbICIINX Kap6OHOBI:IX

KHUCJIOT. MbIjla KaK COJIM BBICIITUX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

CrnoxHble 3Upbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIpOnH3 CIOXKHBIX
a¢upoB. Kupsl. ['maponus xupos. IIpumenenue xupoB. buonorudeckas poib

KHPOB

3.6

YrneBoasl: cocTaB, Kilaccu(UKalus yriaeBoJIOB (MOHO-, TU- U IOJIMCAXapHIbI).
['moko3a — mpocTedMid MOHOcCaxapuJ: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIH,
duznyecKre U XUMUYIECKUE CBOMCTBA (B3auMoeiicTBue ¢ Tuapokcuaom meau(1l),
OKHCIICHHE aMMHAYHBIM pacTBOpoM okcuga cepebpa(l), BoccranoBneHue,
Opo’KeHHE TIJIIOKO3bI), HAXOXKICHUE B IMPUPOJAE, NPUMEHEHHE, OHOoJoruuecKas
posb. ®otocuHTe3. PpyKTO3a KaKk M30MEP IIHOKO3bl. KpaxmMan u 1mesmnono3a Kak
npuposiHble noiauMepbl. CTpoeHHe Kpaxmayia U LeuTosio3bl. Dusznyeckue u

XUMHUYECKHE CBOMCTBA KpaxMaJia (THIpOoJn3, KaYeCTBEHHAs peakus ¢ HOAO0M )

A30Tc0ﬂep>1<amne OpraHn4cCKuUc COCAMHCHUA

4.1

AMMHOKHCIOTEI KaK aM(bOTepHBIe OpraHU4YCCKUC COCAUHCHUA. du3nueckue u




XUMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha mpuMmepe riunuHa). buonoruueckoe

3HAYCHHUEC aMHHOKHUCIIOT. HeHTI/II[BI

4.2

benxkn kak OpUPOAHBIC BBICOKOMOJICKYIAPHBIC COCOAWMHCHUS. HepBI/I‘IHaﬂ,
BTOpUYHAsI U TPETHUYHAs CTPYKTypa OeikoB. XUMHUYECKHE CBOICTBa OEJKOB:

TUAPOIN3, ACHATypalusd, KaAYCCTBCHHBIC PECAKIINHU Ha OenKu

BLICOKOMOJ'ICKy.HSIpHBIe COCOHMHCHUA

5.1

OcCHOBHbIE TOHSITUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIpHAast
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX COEJUHEHUN —

noJImMepu3anua U NOJIUKOHICHCAI A

5.2

OKCHEepUMEHTAIbHbIE METOJbl HM3yYEHHUS BEIIECTB U MX MpeBpallleHHil:
03HAaKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcCC,

KaydaykoB. [logyueHne cuHTeTHYECKOr0 KayuyKa U Pe3UHbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSN

TeOpeTI/I‘leCKI/Ie OCHOBBI XMUMHUHU

1.1

XuMHUUECKUH 3mmeMeHT. AToM. Slipo atoma, M30TOMBL. DIIEKTpOHHAs 000J0YKa.
DHepreTuyeckue YpoBHU, MOAYPOBHH. ATOMHBIE OpOUTAIH, S-, P-, d-DIIEMEHTHI.
OCOOEHHOCTH pacIpeieNieHus] JIEKTPOHOB MO0 OPOUTANIIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOIO0B. DIEKTPOHHASI KOH(PUTYpAIHsi aTOMOB

1.2

[lepnonnueckuii 3axoH u Ilepuoandeckas cucrema XUMHYECKUX deMeHTOB 1. 1.
MenpeneeBa. CBs3b nepuoauyeckoro 3akoHa u llepumonnyeckoil cuctembl
xumudeckux 3yeMeHToB [[.M. MenneneeBa ¢ COBPEMEHHON TEOpPUEH CTPOEHUs
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHUS CBOWCTB XHMHUYECKHUX DJJEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIIOKHBIX BEIIECTB MO TpylnamM U MepHoaMm.

3HaueHue NEPpUOANYCCKOr0 3aKOHA B pa3BUTHUHU HAYKH

1.3

CTpOGHI/Ie BellleCTBA. XHMHYECKas CBA3b. BHAbl XHMHYECKOH CBS3H




(koBajieHTHAsT HEMOJISIpHAs W TOJspHas, HWOHHAs, MeTauindeckas). VoHBI:
KaTHOHBI 1 aHHMOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU CBSI3H

(oOMeHHBIN U JOHOPHO-AKIIENTOPHBIN). BomopogHas cBs3b

1.4

BaneHTHOCTS. BHCKTPOOTpI/IHaTeJ'ILHOCTB. CreneHb OKHUCIICHUSA

1.5

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJSPHOTO CTPOCHUA. 3aKOH IOCTOSHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BELIECTB OT THUNA Kpuctaiuuyeckod pemérku. [loHstne o AMCIEpCHBIX
cuctemax. VIcTUHHBIE U KOJIJIOWJHBIE pacTBOpbl. MaccoBasi J0Jsl BelecTBa B

pactBope

1.6

Knaccudukamnus Heopranndeckux coennaennii. HomeHkiatypa HeopraHu4ecKux

BEILIECTB

1.7

XuMugeckas peakus. Knaccudukanus XUMHYECKUX peakuumi B
HEOPraHUYECKON M OPraHMYECKOM XMMHH. 3aKOH COXPaHEHHsSI MacChl BEILIECTB,

3aKOH COXpaHEeHUs U MPEBPALICHUS SHEPTUU MPU XUMUYECKUX PEaKIUIX

1.8

CKOpOCTB pcakniuu, €€ 3aBUCHUMOCTbD OT Ppa3IMIHBIX (I)aKTOpOB

1.9

OOpatuMble peaknuu. XHMHUYEeCKoe paBHOBecue. DakTOphl, BIUSIOUIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipnanun Jle [larense

1.10

OnextponuTtryeckas aucconuarms. CuiabHble M ciadble snekTponuthl. Cpena
BOJHBIX paCTBOPOB BCIICCTB: KHUCJIAaA, HeﬁTpaHBHaﬁI, miejIo4yHad. PeaKL{I/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEITBHO-BOCCTAHOBUTEILHEIE pe€aKuuu

Heoprannueckas xumust

2.1

Hemetamnel. TlonoskeHne HEMeETaIJIOB B HepﬂonnquKoﬁ CHUCTCMC XHMMHNUYCCKHX
3JICMCHTOB I[I/I MCHI[CJ'IGGB& U 0COOEHHOCTH CTPOCHHUA aTOMOB. dusnueckue

CBOMCTBA HEMETAJLIIOB. A.]'IJ'IOTpOHI/ISI HCEMCTAJJIOB (Ha npuMepe Kucjopoaa, CCphul,

docdopa u yraepoaa)

2.2

XUMHUUECKHEe CBONCTBA BaXKHEMIIMX HEMETa/IoB (TajloT€HOB, CEpbl, a30Ta,
dochopa, yrimepoga W KpeMHHs) M MX  COEAMHEHMH  (OKCHIOB,
KHUCJIOPOACOACPKAIIIMX ~ KHUCJIOT, BOJOPOJHBIX coeauHeHuil). Ilpumenenue

BOKHEUIIINX HEMETAIJIOB U UX COENUHEHUIN

2.3

Mertannsl. llonoxxenue wmeramuoB B Ilepuoanueckoil cucTeMe XMMHMUYECKHUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS IIEKTPOHHBIX 000JI0UYEK
aToMoB MetaiutoB. O0mme pusndeckre cBoicTBa MeTamioB. CriaBbl METaJIOB.

DNEKTPOXUMHUUECKUN Psii HAIIPSDKEHUH METAIIJIOB

24

XUMHUYECKUE CBOWCTBA BAXHEUIIMX METAJJIOB (HATpUM, Kaluil, KaJbIuH,
MarHuii, aJFOMUHHHA, ITUHK, XPOM, JKeJlIe30, MeIb) U HX coeauHeHwil. OOmue

CTHIOCOOBI OTy4eHUs! MeTaioB. [IpuMeHeHne MeTauIoB B OBITY U TEXHHKE




2.5

I'enetnueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, MPHUHAIJICKAIIUX K pPa3IMYHbIM

Kj1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumMuu B oOeClEYeHHH 3KOJOTHYECKOW, JHEPreTUYEeCKOW W IHIIEBOU
0C30MacHOCTH, Pa3BUTUU MEAHUIUHBL. [IOHSATHE O HAYYHBIX METOJAX TO3HAHHS

BEIICCTB U XUMHUYCCKUX peaKHI/If/'I

32

[IpencraBieHust 00 OOMMX HAYYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO TOTYYCHHS
BOXHEHIIMX BelEecTB. YenoBEK B MHUPE BEUIECTB M MATEPHUAJIOB: BaXKHEWILINE
CTPOUTENBHBIE MaTEpHUalbl, KOHCTPYKUMOHHBIE MaTEpUaJIbl, KPAacKH, CTEKJIO,
KepaMHKa, MaTepuasibl ISl AJIEKTPOHUKH, HAaHOMATEpHalbl, OPraHUYECKHE U

MUHEpaJIbHBIC YI00peHUs

33

XuMHsI M 37I0pOBbE€ UEJIOBEKA: TMpaBWIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
[IpernapaToB, MpaBuiIa 6€30MacHOr0 UCIOJIL30BAaHUS MIPENapaToB OLITOBOM XUMUU

B [IOBCETHEBHOM JKU3HU
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METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET:

1. bubnuoteka 11OK;

2. POIII;

3. Mos mkosa.
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