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QOenepanbHas pabouas mporpamMma Mo ydyeOHOMY mnpeameTy «Xumus» (0a30BbId
ypoBeHb) (peameTHas o0aacTh «EcTecTBeHHO-Hay4YHBIE MPEIMETHI») (J1ajiee COOTBETCTBEHHO
- IporpaMma 1o XMMHUHU, XUMUS) BKIIIOYAET MOSCHUTENBHYIO 3alUCKY, COIepKaHue 00ydeHMs,
IUTAHUPYEMBIE PE3YyJbTaTbl OCBOEHHS NPOrpaMMbl [0 XHMHH, IUIAHUPYEMBIE pPE3YyJbTaThl,
TEMaTUYECKOE MJIaHUPOBAHNUE.

[TosicHuTenbHasE 3amuMcka OTpaXkaeT oOlMe Ied W 33Ja4yd  W3YYeHUs XHMMUH,
XapaKTEPUCTUKY TCUXOJIOTUYECKUX MPEANOCHUIOK K €€ M3YUYEeHHI0 00Yy4arolUMUCs, MECTO B
CTPYKTYpe y4eOHOro IUIaHa, a TakXe MOAXOAbl K OTOOPY COJAEp)KaHUs, K OIpPEAeTICHHIO
IUTAHUPYEMBIX PE3YyJIbTAaTOB U K CTPYKTYpE TEMATHUECKOTO MJIAHUPOBAHMUS.

Conepxanue 0O0y4eHHs PACKpPBIBACT COJIEPKATENIbHBIE JIMHUU, KOTOPBIE MPEIararoTcs
111 00513aTEIBHOTO U3yUEHHS B KaKIOM KJIacCe Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusl.

[Inanupyemple pe3ynbTaTbl OCBOCHMSI MPOTPaMMBbI 110 XMMHH BKJIIOYAIOT JUYHOCTHBIE,
MeTanpeMETHbIE Pe3yJabTaThl 3a BECh NEPHUOJA OOYyYeHHs Ha YpPOBHE CpEIHEro oOIIero
00pa3oBaHus, a TAKXKe MPEAMETHBIE JOCTIXKEHUS 00yUaloIerocs 3a KaKIAbli To1 00ydeHusl.
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IHOACHUTEJIBHAS 3AIIMCKA

[IporpamMma mo XMMHHM Ha YpPOBHE CpelHero oOmiero ooOpazoBaHusi pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pa3zoBanun B Poccuiickoii
Oenepanuny, TpeOOBaHWM K pe3yibTaTaM OCBOEHHUs (QeaepaibHO 00pa3oBaTelbHON
nporpaMmbl cpeaHero obmiero oopazosanus (POIT COO), npencraBieHHbx B DenepanbHOM
rocyaapcTBeHHOM obOpasoBarensHoM cTanaapre COO, ¢ yuérom Konuemnuuu mnpernomaBaHus
yueOHOro npeamera «Xumus» B oOpa3zoBaTelbHBIX opraHuzanusx Poccuiickoit @enepanuu,
pean3yIoMUX OCHOBHBIE OOpa3oBaTelIbHbIE TPOrpaMMbI, M OCHOBHBIX IIOJIOKEHUU
«Ctparerun pa3utusi BocnuTanus B Poccuiickoit denepanuu Ha nepuon g0 2025 romga»
(Pacmopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOAXOJI0OB K pa3pabOTKe MporpaMMbl MO XHUMHH, K OIPEACICHUIO OOIIeH
cTpaterun OOYy4YEeHHWs, BOCHUTAHUS W Pa3BUTHUS OOYyYaAIOMMXCA CPEACTBAMH Y4EOHOTO
npeamera «Xumusi» ang 10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBUJIM KOHLENTyallbHbIE
nonoxkenuss GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIeJeH, COAep KaHUs, pe3yJbTaToB
o0y4eHust U TpeOOBaHUM K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

B cooTBeTcTBUY C JAaHHBIMU MOJIOKEHUSIMH ITPOrpaMma 1o XxuMuu (0a30BbI YPOBEHB) Ha
YpOBHE CPEIHETO O0IIero 00pa3oBaHuUs:

yCTaHABIIMBAECT 00sA3aTEIbHOEC (MHBAPUAHTHOE) MPEIMETHOE COJACpPKAHHE, OIMpPEACsieT
KOJMYECTBEHHBICE W KAUYECTBEHHBIE €ro XapaKTePUCTUKH Ha KXKIOM OdTale HU3y4YeHUs
npeaMeTa, IpeaycMaTpyuBaeT MPUHIUIB CTPYKTYPUPOBAHUS COACPKAHUS U paclpeeleHus
€ro 1o KjaccaM, OCHOBHBIM pa3jienaM U TeMaM Kypca;

Ta€T TPUMEPHOE pachpeneieHue YydeOHbIX YacoB [0 TEMaTUUYECKUM paszfenam,
PEKOMEHIYyeT MPUMEPHYIO MOCIIEI0BATEIbHOCTh M3YUEHHUS OTJEIbHBIX TEM Kypca ¢ Y4ETOM
MEXIPEIMETHBIX ¥ BHYTPUIPEIMETHBIX CBS3€H, JIOTUKU y4eOHOTO Mpoliecca, BO3PACTHBIX
ocobenHocTel odoyuaromuxcs 10-11 xkmaccos;

Na€T METOJMYECKYI0 MHTEpIpeTaluio IeJled Hu3ydyeHus MpeaMeTra Ha YpPOBHE
COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpeAHero oOlImiero oOpa3oBaHUs, COAEpKATEIbHON
XapaKTepUCTUKU IUIAHUPYEMBIX PpPe3yJbTaTOB OCBOCHHS OCHOBHOW 00Opa3oBaTeNbHOU
MPOrpaMMbl CPEeIHEro 00IIero o0pa3oBaHus (JIMYHOCTHBIX, METANPEJMETHBIX, MPEAMETHBIX ),
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIILHON JESATEILHOCTH OOYYaIONMIETOCs] MO OCBOCHHIO
conepkanus npeamerta. [1o Bcem Ha3BaHHBIM MO3UIUSM B MPOrpaMMe M0 XUMUU COOIOIeHa
MIPEEMCTBEHHOCTH ¢ (efiepaibHON pabouei mporpaMMoil OCHOBHOTO 00IIero oopa3oBaHus 110
xumuH (Juist 8-9 kiaccoB 00pa3oBaTENBHBIX OPTaHU3AINi, 0a30BbII YPOBEHB).

XuMuyeckoe o00pa3oBaHHeE, TOJy4aeMOe€ BBIYCKHHKAMHU  0O0IIe00pa3oBaTEIbHON
OpraHu3alliu, SBIAECTCS HEOThEMJIEMOM YacThl0 HUX 00pa3oBaHHOCTH. OHO CIHYXHT
3aBEPIIAIOIIUM 3TAOM PEeaTn3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, TPHUCYIIUX IIEJIOCTHONH CHUCTEME XHUMHUYECKOro O0O0pa30oBaHUsA. OTH IEHHOCTH
KacaroTCs MO3HAHUS 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIbTYPHI
YeJIOBeKa, a TakXKe DKOJOTMYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO H
npupogHoON cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOYyYalOIMUXCA Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHHs CPEeACTBAMU Y4EOHOTO TpeameTa «XUMHUs», COACpKaHUE U
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MOCTPOCHHE KOTOPOTO OMpPENEICHBl B MPOTrpamMMe MO0 XUMHUHU C YYETOM CHEeIUPUKH HAyKH
XUMUH, €€ 3HaYeHHUs B MO3HAHUU MPUPOJBI U B MaTepUaIbHON >KU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX €€l U MPUHIIMIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI
cpenHero ooOmero oOpa3zoBanuss B Poccuiickoit ®enepanuu. Tak, Hampumep, mpu
dbopMUpOBaHUU COACPKAHUS MpeaMeTa «XHUMHS» YUTCHbl CIEAYIOIIUE TOJ0XKEHUS O
cnenuduke U 3HAYCHUU HAYKU XUMUHU.

XuUMUS KaK JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UTPAET OCOOYIO POJb B COBPEMEHHOM
LIMBWIM3ALMU, B CO3/IaHUHM HOBOW 0a3bl MaTepuaabHOM KylabTypbl. OHA BHOCUT CBOM BKJIAJ B
dbopMupoBaHHE  PAlMOHAIBHOIO  HAYYHOTO  MBIIUICHUS, B  CO3JaHUE  IIEJIOCTHOTO
MpeACTaBiICHUs 00 OKpPYXaloIlleM MHpE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, KOTOPOE
dbopmMupyeTcs B XUMUU Ha OCHOBE MMOHMMAaHUS BEIIECTBEHHOT'O COCTAaBa OKPYXAIOIIETO MUPA,
OCO3HAHUs B3aMMOCBSI3U MEXKJy CTPOECHHUEM BEIIECTB, MX CBOWCTBAMHU U BO3MOYKHBIMU
00JacTsIMU IPUMEHEHUSI.

TecHo B3auMMOAEWCTBYS C JAPYTMMHU €CTECTBEHHBIMM HAayKaMH, XHMHs CTajia
HEOTHEMJIEMOM YaCThI0O MUPOBOU KYJIBTYphI, HEOOXOJAUMBIM YCIOBHEM YCIICIIHOTO TPyAa U
KU3HU KaXJI0TO wieHa obmiectBa. CoBpeMeHHasi XMMUS KaK HayKa co3HjaTenbHasi, Kak HayKa
BBICOKMX TEXHOJIOTHI HAIpaBJIeHa HA PelIeHUE II00AIbHBIX MPOo0JIeM YCTOMYUBOTO pa3BUTHUS
YelloBEYEeCTBA - CBHIPHEBOM, IHEPreTHUECKOW, MUIIEBOM, JKOJIOTUYECKON O€30MacHOCTH U
OXpaHbI 3JOPOBBSL.

B cootBercTBHM ¢ OOUIMMH LENSIMA U TPUHIUIIAMU CPEIHEro oOIIero oOpa3oBaHUS
comepxkanne mnpeamera «Xumus» (10-11  kmaccel, 0a30BBIi  ypOBEHb H3y4YCHHUS)
OPUEHTHPOBAHO TMPEUMYILIECTBEHHO Ha OOIIEKYIbTYPHYIO TMOJATOTOBKY OOyYaromuxcs,
HEOOXOUMYIO UM JJISI BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUCHTUPOB, YCICIIHOTO BKIIOUYEHUS
B JKM3Hb COLIMYMA, MPOJOJKEHHS OOpa30BaHHUS B Pa3IUYHBIX O0OJIACTAX, HE CBS3aHHBIX
HEIOCPEACTBEHHO C XUMUEM.

CocraBngionmMu mipeamMeTa «XuUMUs» SBISIOTCA 0a3oBble Kypchl - «OpraHuyeckas
xumuss» U «OO0mas M HEOpPraHUYecKas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJICpPKaHUS
KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAaHHWM MO HEOPTraHWYEeCKOW XUMHUHU (C
BKJIFOUCHHEM 3HAHUN M3 OOIEel XUMUHU) U OopraHudeckor xumuu. OOpMUPOBAHHE JTaHHOU
CUCTEMbI 3HaHUW TIPU U3YYEHHUH MpeaMeTa 00ecTieunBaeT BOZMOKHOCTh PACCMOTPEHHSI BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSATUH, 3aKOHOB M TEOPHI XUMUHU.

CtpykTypa cojuepxaHus KypcoB - «Oprannueckas XumMus» U «O0I1as 1 HeopraHudeckast
XUMUS» CPOPMUPOBAHA B IPOrPaMMeE 110 XMMHUHU HA OCHOBE CHCTEMHOTO MOAX0/1a K U3YUCHHUIO
y4eOHOro Marepuana M O0yCIOBJIEHa UCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHHWM Ha
onpeNeNnEHHbIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOW XWUMHUU BEIIeCTBa
paccMaTpUBAIOTCA HAa YPOBHE KJIACCHUYECKOW TEOPHH CTPOSHHUS OPTaHUYECKUX COCIUHECHUH, a
TaKke Ha YPOBHE CTEPEOXMMUUYECKUX M AJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
CeneHusi 00 M3yd4aeMbIX B Kypc€ BEIIECTBAxX JAIOTCA B Pa3BUTUM - OT YIJIEBOJIOPOJOB [0
CJIIOKHBIX OMOJIOTHYECKH aKTHUBHBIX COeAWHEHUN. B Kypce opraHmyeckod XMMUHU TMOJYy4aroT
pa3BuTHE CPOPMUPOBAHHBICE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS TMEPBOHAYATHHBIC
MPEICTABICHUSI O XUMHUYECKOW CBSI3M, KJIACCH(PUKAIMOHHBIX TPU3HAKAX  BEIIECTB,
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3aBUCUMOCTHU CBOMCTB BEUIECTB OT UX CTPOCHHMSI, 0 XUMUYECKOMN peaKI1Hu.

[lon HOBBIM YIJIOM 3peHHUsl B MpeAMETEe «XUMHU» 0a30BOr0 YpOBHS paccMaTpUBAETCS
M3YYEHHBII HAa YpPOBHE OCHOBHOIO OOLIEro 0Opa30BaHMsI TEOPETUUYECKUH Marepuan u
(aKTOJIOrMYeCKHe CBEJEHUS O BEIIECTBaX U XUMUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as u HeopraHu4eckass XuMus» o0y4aroIMMCs IPEIOCTABIISIETCS BO3MOKHOCTh OCO3HATh
3HaYEHUE TMEePUOJMYECKOr0 3aKOHa C OOMIETEOPETHYECKUX M METOIOJOTUYECKUX IO3UIIUA,
riy0’ke TOHATh MCTOPUYECKOE HM3MEHEHHE (PYHKIMI 3TOro 3aKoHa - OT 00oOmIaromei 1o
OOBSCHSIONICH 1 TTPOTHO3UPYIOIICH.

Enunas cucteMa 3HaHMI O BaXKHEWIIIUX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOWCTBAX U
IIPUMEHEHUH, a TaKKe€ O XHMHYECKUX PpEAKUUAX, HX CYIIHOCTH U 3aKOHOMEPHOCTSX
MpOTeKaHus aomnonHsercsa B Kypcax 10 u 11 kmaccoB aneMeHTaMH COAEpXKaHUs, UMEIOIIUMHU
KyJIbTYpPOJIOTUYECKUN W TPUKIATHON XapakTep. OTH 3HAHUA CIOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBSI3M XMMHUHU C JPYTMMU HayKaMH, pacKpbIBalOT €€ posib B IO3HABATEIBHOM U
MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAKEHHUS K MpPOLIECCY
TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTHUECKUX MPUIOKEHUN XUMUU, TOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCA B OOLIECTBEHHO UM JIMYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBI3AHHBIX C XUMHUEH,
KPUTHUYECKH OCMBICIUBATh MHPOPMALIUIO U IPUMEHSTH €€ JUIsl OMOTHEHUS 3HAHUM, pelIeHUs
MHTEJUIEKTYalIbHBIX U 3KCIIEPUMEHTAIIbHBIX UCCIIEIOBATEIbCKUX 3a/1a4d. B 1ienom copepkanue
yueOHOro npeaMera «XUMHs TaHHOTO YPOBHS M3Y4YEHUS] OPHEHTHPOBAHO HA (pOpMHUpOBaHUE
y OOy4aromuxcsi MUPOBO33PEHUECKOW OCHOBBI JJIsi MOHUMaHUS (puiocockux uuen, Takux
KaK: MaTepHalibHOE €IMHCTBO HEOPTaHMYECKOTO M OPTaHUYECKOTO MHUpPa, 00YCIOBIEHHOCTh
CBOMCTB BEUIECTB MX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTb MPUPOAHBIX SIBICHUU MYTEM
HKCHEPUMEHTa U PEUICHUsS MPOTUBOPEUYUNA MEXTy HOBBIMU (paKTaMH U TEOPETUUECKUMHU
MPEANOChIIKAMH, OCO3HAaHUE POJIM XUMHUHU B PELIEHUU HKOJOTMYECKHX MpoOJieM, a Takxke
npobseM cOepeKeHUsT IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHUSl HOBBIX TEXHOJOTHUU U
MaTepHaoB.

B mnnane pemenus 3ajay BOCIMUTAHUSA, PA3BUTHS U COLUMAIM3ALUU OOYYaIOIIMXCS
MPUHATBIE TPOrpaMMOM MO XMUMHH TMOAXOAbl K ONPEICIICHUIO COACPX aHUS M IMOCTPOEHUs
npeaMeTa npeaycMaTpuBatoT GOpMHUPOBaHUE YHUBEPCATIbHBIX YUEOHBIX AEHCTBHM, MMEIOIINX
0a30Boe 3HAUEHUE /ISl PA3IMYHBIX BHJIOB JEATEIBHOCTH: PEIIEHUs MPobieM, MOMCKa, aHaIn3a
u 00paboTku uHGOpMAIMK, HEOOXOJUMBIX IJsi MPUOOPETCHHs OMbITA MPAKTUYECKON U
HCCIIEI0BATENbCKON IEATEIbHOCTH, 3aHUMAIOIIEN BaJKHOE MECTO B IO3HAHUU XUMHUHU.

B npakTuke mpenosaBaHus XUMUHM KaK HAa YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUs Tak
U Ha YpPOBHE cCpeaHero oOmero o0pa3oBaHMs, IPH ONPEICICHUH COAEpKATEIbHON
XapaKTEepUCTUKU LEJEH M3y4eHHUs INpEeAMETAa HANPABICHUEM NEPBOCTENEHHON 3HAYMMOCTHU
TPaJAULIMOHHO TMpHU3Ha&Tcs (GOpPMUpPOBAHME OCHOB XHUMHUYECKOM HAayku Kak o0yactu
COBPEMEHHOT'O E€CTECTBO3HAHUS, MPAKTHUUECKOW IESATEJIbHOCTH 4YelOBeKa M KaK OJHOr0 W3
KOMITIOHEHTOB MHPOBON KyibTyphl. C METOAMYECKONM TOUKH 3pEHUS TaKOM MOAXOA K
OTIpe/IeNICHUIO LIeTIeH U3yUeHHUs MTPEAMETA SBIISIETCS BIIOJHE ONPABAAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TIaBHBIMHU LEISIMH HM3Y4YEHHS MpeameTa «XUMHsS» Ha
6a3oBoM ypoBHe (10-11 ki1.) siBAsITOTCS:
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dbopMupoBaHUE CHCTEMBl XUMHUYECKMX 3HAHUM KaK BaKHEHIIEH COCTaBISAIOMICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa, B OCHOBE KOTOPOW JI€KaT KIIOYEBBIE MOHATUS,
(yHIaMEeHTaJIbHbIE 3aKOHBI U TEOPUU XMMHUH, OCBOEHHUE S3bIKa HAYKH, YCBOCHHUE U TIOHUMAaHUE
CYLIHOCTH JIOCTYIHBIX OOOOIIEHHII MHUPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJIEHHE C
HCTOpUEN UX Pa3BUTHS U CTAHOBIICHHUS,

¢dbopMupoBaHUE U Pa3BUTHE MPEACTABICHUNH O HAyYHBIX METOAAX MO3HAHMs BEIIECTB U
XMMHUYECKUX peakluil, HEOOXOIUMBIX I MPHUOOPETEHHUs] YMEHUI OpUEHTUPOBATHCS B MHPE
BEIIECTB M XWMHYECKHUX SBJIICHHH, HMMEIOIIMX MECTO B IPHUPOAE, B IPAKTUYECKON U
MIOBCEHEBHON KU3HU;

pa3BUTHE YMEHUHI M CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaOJIOJIEHUEM H
OOBSICHEHHEM XMMHUYECKOTO 3KCIIEPUMEHTa, COOJII0/IEHUEM MpaBuil 0€30IacHOr0 OOpaIeHHs
C BEIIECTBAMH.

Hapsiny ¢ aTuMm coneprkarenbHas XapakTepUCTHUKa LeJIeil U 3ajad U3yyeHus MpeaMeTa B
IporpaMMe MO XUMUM YTOYHEHAa M CKOPpPEKTHpOBaHa B COOTBETCTBUM C HOBBIMHU
MIPUOPUTETAMH B CUCTEME CpesiHero obuiero odpa3zoBanus. CerogHs B NpenogaBaHUU XUMUU
B Oonplieil cTenmeHH OTAAETCS MPEANOYTEHUE NPAKTHUECKOW KOMIIOHEHTE COJEepKaHus
oOyudeHHs, OpPUEHTUPOBAHHOW HA TIOATOTOBKY BBINYCKHHKA OIOIIEO0pa30BaTEIbHOMN
OpraHu3alluy, BiaJeIouiero He HabopoM 3HaHUM, a (YHKIIMOHAIBHON IPaMOTHOCTbBIO, TO €CTh
crioco0aMu ¥ YMEHUSIMU aKTUBHOTO MOJTYYEeHUs 3HAHUN U MPUMEHEHUS UX B pealbHOM KU3HU
IUIS PEIIEHUS IPAKTUYECKUX 3a4a4.

B or0oi1 cCBA3M mnpu H3ydeHMM mOpeaMera «XHMHS» JOMHUHHUPYIOLIEE 3HAuYCHUE
IPUOOPETAIOT TaKKe 1IeJIN U 33/1a4M, KaK:

ajanTtaius  oOydaloImuxcs K  YCIOBUSIM JIMHAMHUYHO  Pa3BHUBAIOILETOCs  MHpa,
dbopMUpoBaHHE MHTEIJIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo000pa30BaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalLIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHue y OOyYarolmMXCs KIHOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIUN),
MMEIOIMX YHUBEPCAIbHOE 3HAUEHUE JMJI1 Pa3IUYHbIX BHJIOB JESATEIbHOCTU: pELICHUs
npo0seM, MoucKa, aHanu3a U 00pabOTKM HHQOpMAIUMU, HEOOXOAMMBIX AJI1 MpUOOpeTeHus
OMbITA JEATEIBHOCTH, KOTOPasl 3aHMMAaeT BaKHOE MECTO B IO3HAHMM XUMHUH, a TaKXKe s
OLIEHKA C TO3UIMHA SKOJIOrMYecKOoM Oe30MacHOCTH XapakTepa BIMSHUS BELIECTB U
XUMHYECKHX IIPOLIECCOB HA OPTaHM3M YEJI0BEKA U IIPUPOJHYIO CPENY;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, NHTEIJICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4aromMxcsi: CIIOCOOHOCTH CaMOCTOSTEIbHO MPUOOPETaTh HOBBIE 3HAHHUS MO XHMHU B
COOTBETCTBUM  C  JKM3HCHHBIMH  MOTPEOHOCTSMHM,  HCIIOJNB30BaTh  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTHM JUIs MOMCKAa M aHalu3a yd4eOHOM M Hay4yHO - MOMYJISPHOU
MH(}OPMALIMY XUMUYECKOTO COJIEPKaHUS;

dbopMupoBaHME U pa3BUTHE Yy OOYYaIOIIUXCS aCCOIMATHUBHOTO U JIOTUYECKOTO
MBIIIJICHUS,, HAOJIOAaTEeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO
HEO0OXO0JIMMbI, B YACTHOCTH, NIPH IJIAHUPOBAHUU U TPOBEJICHUU XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUe y oOyyaromuxcs yOexXAEHHOCTH B T'yMaHUCTHYECKOW HANpaBICHHOCTU
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XUMUH, €€ BaXHOM POIM B PEIICHUU TIOOAIBHBIX NPOOJEM  PAMOHAIBHOTO
MIPUPOJIONIOJI30BAHHUS, TTOTIOJHEHHSI SHEPIeTUYECKUX PECYPCOB U COXPAHEHUs MPUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEPEKHOrO0 OTHOIIECHHS K MPHUPOJIE U CBOEMY
3JI0POBBIO, A TAKXKE MPUOOPETEHUS OMBITA UCTIOIB30BAHUS MTOTYUYECHHBIX 3HAHUM JIJISI TPUHSATHUS
TPAMOTHBIX PEIICHUM B CUTYAILUSIX, CBI3AHHBIX C XUMUYECKUMHU SIBIICHUSIMHU.

enu u 3amaun U3ydeHHS TpeaMeTa «XHMUS» TOJIYIHWIH TOJIPOOHYI0 METOIMYECKYIO
HHTepIpeTaiuio B paszaene «llmanupyemple pe3ynbTaThl OCBOSHHUS MPOTPAMMBI IO XUMHUWY,
Oyaromaps yeMy obecrniedeHo 4€TKoe MpeACcTaBiIeHHe O TOM, KaKUe 3HAHUS U YMEHHUS UMEIOT
MPsIMOE OTHOIIIGHUE K pean3aliii KOHKPETHOM IIEJIH.

B yueb6HOM miane cpeaHero oo1mero oopasoBaHus MpeaMeT « XUMHUsD» 0a30BOT0 YPOBHS
BXOJHT B COCTaB IPEAMETHOM 001acTH «ECTECTBEHHO -HayUHbIE TIPEAMETHIY.

OO011ee YKCIIo 9acoB, peKOMEHIOBAHHBIX TSI M3YUCHUS XUMUH - 68 yacoB: B 10 kiacce -

34 gaca (1 gac B Henemo), B 11 kimacce - 34 gaca (1 gac B HeIem0).
COJEPKAHUE OBYYEHUS'

10 KJIACC

Teopernueckue 0OCHOBBI OPraHUYECKO XMMUM

[Ipeamer opranndeckoit XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B MOJTYyUYCHUU
HOBBIX BEUIECTB MU MaTepHayioB. Teopuss CTpOEHUsT OpPraHUYEeCKUx coeauHeHuir A.M.
bytnepoBa, e€ ocHoBHBbIe mojoxeHUs. CTpyKTypHBbIE (POPMYIbI OPraHUYECKHUX BEUIECTB.
I'omonorus, nzoMmepusa. XuMuueckasi CBsi3b B OPraHUYECKUX COCAMHEHUSX - OJUHAPHBIEC U
KpaTHBIE CBS3U.

[IpencraBnenne o  kimaccupuKalMM  OpPraHMYECKUX  BemecTB. HomeHknatypa
OpraHMYECKHX COEAMHEHUU (CUcTeMaThueckas) M TpUBUAIbHBIE Ha3BaHUS Ba)KHEUILIHX
Mpe/ICTaBUTENIEH KI1aCCOB OPraHUYECKUX BEILIECTB.

JKCIepUMEHTAIbHbIE METOIbI U3yYeHHsI BellleCTB M UX MpeBpalleHuii

O3zHakoMJieHHE ¢ O0pa3llaMu OpraHUYEeCKUX BEIIECTB W MaTepuajlaMd Ha UX OCHOBE,
MOJICTUPOBAHME  MOJIEKYJl  OpPraHMYECKHX  BEIIeCTB, HAOIIOJEHWE W  ONHUCAHUE
JIEMOHCTPAIIMOHHBIX OTBITOB IO TMPEBPAIICHUIO OPTaHUYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, 0OyrIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psiA. MeTraH W 3TaH - mpocTeriime
MPEICTABUTENN AJIKAHOB: (PU3WYECKHE W XHMHYECKHE CBOWCTBA (pEakiuu 3aMelieHus: u
TOpPEHUs ), HAXO0XKJICHUE B IPUPOJIE, MOTYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUMN Psifl. DTUIEH U MPOIMUIIEH - MPOCTEHIITNE
MPEICTAaBUTEIN AITKEHOB: (PU3MYECKME W XMMUYECKHE CBOWCTBA (pEaKIMU TUIPUPOBAHUS,
raJIOTEHUPOBAHUS, THAPATAIINH, OKUCICHHUS U TTOJIMMEPU3AIIIH ), TIOJyYCHUE U TPUMEHEHNE.

Kypcueom B TekcTe BBIJICNCHBI J3JEMEHTHI COJACPKaHUS y4eOHOTrO Marepuaia, KOTOpble H3Y4arTcs B
03HAKOMHTEIHPHOM IIJIaHEe M HE BKJIFOYAIOTCS B COCTAB MpPEAMETHBIX pe3ynbTaToB ocBoeHus POIT COO Ha 6azoBoM
YpPOBHE.
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Anxaauensl: Oyragued -1,3 u metunOyragueH-1,3: cTpoeHne, BaXHEHITNE XUMUIECKHE
CBOICTBa (peakuus nonuMepusanun). llonydeHne CHHTETHYECKOTO KayuyyKa U pEe3UHBI.

AJNKMHBI: COCTaB M OCOOCHHOCTHM CTPOCHUS, TOMOJOTHYECKUU psl. AUETUIIEH -
MPOCTEHIINI TpPEeACTaBUTENb AJKHHOB: COCTaB, CTPOEHHUE, (PHU3NYECKHE M XHUMHYECKHE
CBOICTBa (peakUUu TMAPUPOBAHMS, TAIOT€HUPOBAHUS, THApPATAIIMN, TOPEHUS), OJYUEHUE U
IIPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOICTBa (peakiuu
raJJoOTCHUPOBAHMST U HUTPOBAHUS), MOJyY€HUE M NMpUMEHEHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceoucmea (peakyuu 2ai02eHUpO8anus U HUMpO8anus), noayueHue
u npumernenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBsI3b MEXAY YIVIEBOAOPOIAMH,
INPUHAJIeKAIUMEI K Pa3JIMYHBIM KJIACcCaM.

[TpupoHble UCTOYHUKH YTIeBOAOpOOB. [Ipupoanblil ra3 u nomnyrHble He(TSHbBIE ra3bl.
Hedptp u e€ mnpoucxoxnenue. CrnocoObl mepepabOTKH He(PTU: TNEperoHka, KPEeKUHT
(TepMuyecKui, KaTalTUTHUECKHU), muponu3. IIpoaykTsl nepepaboTku HEPTH, UX MPUMEHEHUE
B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroib ¥ NpoayKThI €ro nepepadboTKu.

JKcHepuMeHTATbLHbIE METOIbI H3YUeHHs BellleCTB M UX NMpeBpalieHuii

OzHakomiieHHe ¢ oOpas3laMu IlacTMacc, KaydyyKoB M pPEe3HHBI, Koiiekiuu «HepTs» u
«YT0Ib», MOJETUPOBAHUE MOJIEKYJ YIIEBOJOPOJOB U TajJOT€HONPOU3BOIHBIX, MPOBEICHUE
NpaKTHYecKOi padoThl: MONYYCHHE dTUIICHA U U3YyYEHUE €TO CBOMCTB.

PacuéTHble 3agaun

Bbrunicnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 0oO0ObEMa, KOJIMYECTBA
MCXOJ/IHOTO BEIIECTBA WJIM MPOAYKTa PEaKkIMH IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM IPOAYKTOB PEAKLIUN).

Kuciopoacoaepxamue opranu4ecKue coeAUHEHUS

[IpenenbHble OAHOATOMHBIE CHOUPTHI. MeTaHON W 3TAHON: CTPOECHHE, (PU3UYECKUE U
XUMHYECKHE CBOMCTBA (peaKlMH C aKTUBHBIMU METajlllaMi, TraJoreéHOBOJOPOJIaMU, FOpEHHE),
IpUMEHEeHHe. BogopoaHbie CBSI3M MEXAY MOJIEKyJaMH CcoupToB. JleicTBHE MeTaHona u
ATAHOJIA HA OPTAHU3M YEJIOBEKA.

MHOroaroMHble CHOUPTHL. OTHIEHIJUKOIb M TIUIEPUH: CTpOEHHUE, (U3NYECKUE U
XUMUYECKHE CBOICTBA (B3aMMOJEICTBUE CO LIEIOYHBIMU METallllaMHi, KaueCTBEHHAsl PeaKIus
Ha MHOroaTOMHbIE cnupThl). JIelicTBUE Ha OpraHuW3M uyenoBeka. [IpuMeHeHue riuiepuHa u
STUJICHTJIUKOJISL.

@deHOI: CTPOCHHE MOJICKYJbl, (U3MYECKHEe W XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [lpumenenne enona.

Anpaerunpl M kemonsl. Dopmanbiaerun, anetadbAeTU]: CTPOCHHE, (U3NYECKUE WU
XUMHYECKHE CBOMCTBAa (pEaklMU OKUCICHUS W BOCCTAHOBIICHHUS, KAUECTBEHHBIC PEaKIINH),
MIOJIyYEHUE U IPUMEHEHHE.

Ayemon: cmpoenue, Quauueckue u Xxumuyeckue ceoucmea (peakyuu OKUCIEHUSs U
80CCMAHOBIEHUS), NOJIyYeHUe U NPUMEHEHUE.

OnHOOCHOBHBIE Mpe/ieNbHbIE KapOOHOBBIE KUCIOTh. MypaBbuHas U YKCYCHasi KUCIOTHI:
CTpoeHHe, (pu3Mueckue M XHUMHYECKHE CBOMCTBa (CBOWCTBa, 0O0mME JUIsl Kiacca KHCIIOT,

8
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peaxiys 3Tepu(uKaIym), HoaydeHne u npuMeHenrne. CTeapuHOBast M OJIEMHOBAsT KUCIOTHI KaK
MPEICTABUTEIHN BBICIINX KapOOHOBBIX KHCIOT. MbBUTa KaK CONH BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE JCHCTBHE.

CrnoxHble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIIOXKHBIX 3(PHUPOB.
Kupsl. I naponus xxupos. [Ipumenenne xupoB. buosorndeckas poJib ;KUpOB.

VYrneBoabl: cocTaB, KiacCU(pUKaLUs yrieBoI0B (MOHO-, IU- U MoJMcaxapuibl). [ mroko3a
- MPOCTEUIINIT MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIbl, (U3HUECKUE U XUMUYECKUE
cBoiicTBa (B3aumozpeiicteue ¢ rugpokcunom meau(Il), okucieHne aMMHayHBIM PACTBOPOM
okcuga cepebpa(l), BoccTaHOBJICHHE, OpOKEHHE TJIIOKO3bI), HAXOXIEHHE B TMPUPOJC,
npuUMeHeHue, ouonoruyeckas poiib. @orocunte3. pykTo3a Kak U30MEpP TIIFOKO3BI.

Caxapoza - npedcmasumensb OuUCaxapuoos, 2uUOpou3, HAXOHCOeHUue 6 nNpupooe u
npumMeHeHue.

Kpaxmain u nemitono3a kak npupoHbie noinumepbl. CTpoeHre KpaxMmania U HEeJUTI0N03bI.
dm3nueckre 1 XUMUIECKHE CBOMCTBA KpaxMaia (THIPOJIN3, KAaYeCTBEHHAS PEAKIIHSI C HOJIOM).

JKCNePUMEHTAIbHbIEC METOAbI H3y4YeHH S BelIeCTB H UX NMpeBpalleHn i

[IpoBenenue, HAOIIOIEHUE W OMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB,
KaueCTBEHHBbIE PEAKIIMU OJHOATOMHBIX CHUPTOB (OKHciIeHHe 3TaHona okcuaoMm wmeau(Il)),
MHOTOaTOMHBIX CIUPTOB (B3auMo/IeiicTBUE TiuieprHa ¢ ruapokcuiom meau(Il)), anpaeruaos
(oKHcreHne amMMHua4YHbBIM pacTBopoM okcuua cepebpa(l) u  ruapoxcugom  menu(Il),
B3aMMOJICHCTBHE Kpaxmalia ¢ HOJIOM), IPOBEJACHUE MTPAKTUUECKOM pabOThI: CBOMCTBA pacTBOpa
YKCYCHOM KHCJIOTBHI.

PacuéTHble 3agaun

Brlunciaenus mo ypaBHEHHIO XHMHYECKOH peakmuu (Macchl, 00bEMa, KOJHWYECTBA
HCXOJIHOTO BEIEeCTBA WUIM IPOJYKTA PEaKIMU IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BEIIECTB UJIU MPOJYKTOB PEAKIIHH ).

A3oTcoaeprkanye OpraHnyecKkue coeJMHEeHUus

Amunvl. Memunamun u aumuiuH: cocmas, cmpoeHue, uauyeckue U XuUmMuecKue
ceoticmaa (eoperue, 83aumooelicmaue ¢ 80001 U KUCTIOMAMU).

AMUHOKHCIOTHI Kak aM(OTepHblE OpraHuyYecKkue coenuHeHus. @Dusudyeckue
XUMUYECKHE CBOWCTBA AMUHOKUCIOT (Ha mOpuMepe IHIuHA). buonormyeckoe 3HaueHue
aMUHOKHCIIOT. [lenTump.

benku kak mpupo/HbIe BBICOKOMOJEKYJSIpHBIE coenuHEeHUs. [lepBuuHas, BTOpUYHAS U
TpeTUYHasi CTPyKTypa OenkoB. XHUMHUUYECKHE CBOMCTBAa OCJKOB: THUIAPOJW3, ACHATYpallus,
KaueCTBEHHBIC PEAKIINH Ha OCIIKH.

JKCNEePUMEHTAIbHbIE METOAbI H3yYeHHsI BelleCTB U UX MpeBpalleHui

HaGnionenue u ommcaHue JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpalus OCIKOB MpH
HarpeBaHWU, IIBETHBIC PEAKIIMU OCIIKOB.

BricokomosiekyasipHble coeIMHEHUs

OcCHOBHBIE TIOHATHSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COCIWHEHHI: MOHOMEp, MOJUMEp,

CTPYKTYpHOE 3BEHO, CTEIMEHb MOJHUMEpPU3AIMU, CPEIHSS MoJIeKylspHas macca. OCHOBHBIC
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METO/IbI CHHTE3a BRICOKOMOJICKYJISIPHBIX COSIUHEHUH - MOJIMMEPU3AIIHSI U ITOJTMKOH ICHCAITH.
IInacmmaccer  (nonusmunen,  NOIUNPONULEH,  NOJUBUHUIXIOPUO,  NOIUCMUPOTL).
Hamypanvueiii u cunmemuuecxue xayuyku (6ymaouerosblii, X10pOnpeHo8blil U U30NPEHOBbIL).
Bonoxna: namypanvhvie (Xnonox, wepcms, wWéiK), UCKYCCMEEHHblE (AYeMAamHoe B0JOKHO,
8UCKO3a), CUHmMemu4ecKue (Kanpox u 1aecam).
JIKCNepUMEHTAJbLHbIE METOIbI U3yYeHHsI BellleCTB M UX MpeBpalleHui
O3HakomiieHWe C o0Opas3lamMu TNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcCC,
Kay4yKOB.

MexnpeamMeTHble CBSA3U
Peanuzanus MexnpeIMeTHBIX CBA3EH MpU M3YYeHHH oprannyeckoi xumuu B 10 kiacce

OCYIIECTBJIIETCA Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO -HAYYHBIX MOHSATUH, TaK U

TOHATHH, SIBISIONIMXCS CHUCTEMHBIMU [UIsl OTIEIBHBIX MPEIMETOB €CTeCTBEHHO-HAYYHOTO

UK.

OOume ecTecTBEHHO-HAy4YHbIE TMOHSATH: SBJICHHE, HAay4HBIH (akT, T'MIIOTe3a, 3aKOH,
TEeOpUs, aHaldu3, CHUHTE3, KiIaccUpUKalus, MNePUOJAUYHOCTh, HAONIOJACHUE, W3MEPEHHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: Marepusi, SHEprus, macca, aTOM, OJJIEKTPOH, MOJIEKYyJa, SHEPreTUYecKui
YPOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEIIUUYUHBI U
€IMHUIIBI UX U3MEPECHHSL.

buonorus:  knetka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OPraHU3ME,

(dboTocuHTE3, OMOJOTNYECKU aKTUBHbIE BellecTBa (O€IKH, YIIIEBOIbI, KUPbI, PEPMEHTHI).
['eorpadust: MuHepasbl, rOpHbIE MOPOABI, OJE3HbIE UCKOMAeMbl€, TOIIIUBO, PECYPCHI.
TexHonmorusi: TUIIEBBIE TMPOAYKTHI, OCHOBBI PAIMOHATBHOTO TMUTAHHS, MOIOIINE

CpeICTBa, JIEKAPCTBEHHBIE M KOCMETHYECKHE IperapaThl, MaTeprualbl U3 MCKYCCTBEHHBIX U

CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

Teopernyeckue 0CHOBbI XUMUH

XuMUYecKuid 3neMeHT. AToM. Sapo aTtoMa, H30TOIbI. DJIEKTpOHHas 000JOouKa.
DHepreTHYecKue YpPOBHH, TOAYPOBHU. ATOMHBICE oOpOWTanu, S-, P-, 0- OSJICMEHTHI.
Oco0eHHOCTH pachpeieNieHus] AJIEKTPOHOB MO OpOUTalIsiIM B aTOMaX »JJIEMEHTOB IEPBbIX
4eThIPEX IEPUOJIOB. DIIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[lepuonnuecknii 3akoH u llepuogmueckas cucrema XUMUYECKUX 3iemeHToB JI.M.
MenneneeBa. CBsi3p nepuoauyeckoro 3akoHa u Ilepuoagmdeckodl CUCTEMBI XHUMHYECKUX
anemeHnToB J[.M. MenneneeBa ¢ cCOBpEMEHHOM Teopuell CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHSI CBOWMCTB XWMHUYECKUX DJIEMEHTOB M O0Opa3yeMblX HMH TPOCTBIX M CIIOXHBIX
BEILIECTB M0 IPYIIaM U epuojaM. 3HaUeHUE NEPUOIUYECKOr0 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemecTBa. XHUMHYECKas CBsI3b. BuAbl XMMHYECKON CBSA3U (KOBaJEHTHAas
HEMOJIApHAsl U TOJISIpHAs, MOHHASI, MeTaJUTMYecKas). MexaHu3Mbl 00pa30BaHMs KOBAaJIECHTHOM
XUMUYECKON CBSI3U (OOMEHHBIN U IOHOPHO -aKUENTOPHbIN). BonopoaHas cBa3b. BalleHTHOCTD.
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DneKTpoOoTpULATENbHOCTh. CTeneHb OKUCIeHns. FIOHbI: KATHOHBI M AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSTHCTBA COCTaBa
BemIeCcTBA. THITBI KPUCTAIUTMUECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKU.

[lonaTtue o AuWCHEpCHBIX cUCTeMax. VICTHHHBIE W KOJUIOMIHBIE PacTBOPHI. MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE.

Knaccudukamms Heopranmdecknx coeauHeHnd. HomeHkmatypa HeOpraHHYeCKHux
BEIIeCTB. ['eHeTHueckas CBA3b HEOPraHWYECKUX BELIECTB, NPUHAICKAIUX K Pa3IUYHBIM
KJIaccaM.

Xumnueckas peakuus. Knaccudukanus XMMHUYECKMX peakUuil B HEOPraHMYECKOW U
OpraHMYecKod XHWMHUHU. 3aKOH COXpPAHEHHsS MacChl BEIECTB, 3aKOH COXPaHEHUS W
IpeBpallleHus] SHEPTUU IPU XUMUYECKUX PEAKIHSIX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMble peaklUu.
Xumudeckoe paBHOBecre. DaKTOpHI, BIUSIONME HA COCTOSHHUE XHUMHYECKOTO DPAaBHOBECHSI.
[Tpunnun Jle larense.

DnekTponuTudeckas auccouuanus. CuibHbIe U clia0ble AMeKTpoauThl. Cpena BOTHBIX
pacTBOpPOB BEUIECTB: KUCJas, HEUTpaslbHasl, enovHas. [lonsamue 0 6000pooOHoM nokazamerne
(pH) pacmeopa. Peakuuu HOHHOrO oOMeHa. [ uoponusz HeopeaHudeckux u Op2aHUyecKux
eewecms.

OKucIUTENbHO-BOCCTAHOBUTENbHbBIE peakuuu. [lonamue 06 21ekmpoause pacniagos u
pacmeopos conell. [Ipumenenue s1ekmponusa.

JKCNepUMEeHTAbHbIE METO/IbI M3yYEeHUS BelleCTB M UX NMpeBpalleHuil

Hemonctpamust tabnun «llepuonuueckas cuctema XuMuueckux siaementoB JI.U.
MenneneeBa», M3ydeHHE MOJCIECH KPUCTAIMYECKUX PEHIETOK, HAOMIOJCHHE W OMHCAaHUE
JIEMOHCTPAIMOHHBIX W J1a0OpaTOPHBIX OMNBITOB (Pa3loKEHHE TMEpPOKCHIAa BOJOpOJa B
MPUCYTCTBUU KAaTaau3aTopa, OINPEACICHUE CpPeabl PacTBOPOB BEIIECTB C ITOMOIIBIO
YHUBEPCAJTBLHOTO HMHJHMKATOpPa, pEaKIMd HWOHHOTO OOMEHa), TPOBEJCHHE TNPAKTHUYSCKOU
paboThl «BiausHUE pa3IMUHbIX (PaKTOPOB HA CKOPOCTh XUMHYCCKON PEaKITUN.

PacuéTHble 3a1aun
Pacu€Thl Mo ypaBHEHHSIM XUMHYECKHX pEAKLIH, B TOM YHUCIEC TEPMOXUMHUYECKHUE
pacu€Thl, pacy€ThI C UCMOJB30BAHUEM MOHITHUS «MACCOBAsl 10JISI BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxxenne HemerawioB B Ilepuoandeckod cuCTEME XHMHYECKUX
anementoB JI.MI. MenjeneeBa U OCOOCHHOCTH CTpOeHUSI aTOMOB. (Dusznueckue CBOICTBA
HEMETAIIIOB. AJJIOTPOIHSI HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u yrieposa).

XUMHYECKHE CBOWCTBAa Ba)KHEHIIMX HEMETAJJIOB (TaJOreHOB, cephl, a3otra, (ocdopa,
yriepoia W KPEeMHHs])) U UX COCJUHEHUM (OKCHUIIOB, KHUCIOPOJCOAEPKAIIUX KHUCIOT,
BOJIOPOJHBIX COSIUHEHU).

[IpuMeHeHne BaXXKHEUIIMX HEMETAIUIOB U KX COCIUHEHU.

Metamel. [lonoxenue meraminoB B Ilepuoauueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. OcoOCHHOCTH CTPOCHHUS JJICKTPOHHBIX 000JOYEK aTOMOB METAaJIOB.
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O6mue ¢usznueckne cBoiicTBa MeTauioB. CIIaBbl METAUIOB. DJIEKTPOXHUMHUYECKHHA PSijI
HaIIpsHKEHUM METAJIOB.

XUMHUYECKHE CBOWCTBA BAXKHEHIIUX METAJUIOB (HATpWil, Kaiuil, KaibI[Ud, MarHui,
ATIOMUHHM, [IMHK, XPOM, KEJIE€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crnoco6sl monydeHus: MetTaiioB. Memannypeus. Kopposus memannos. Cnocooul
3awumol om xopposuu. lIpuMeHeHrne METaIoB B OBITY U TEXHHKE.

JKcnepUMEeHTAbHbIE MeTOAbI H3yYeHHsI BelleCTB U UX NMpeBpalleHni

N3yuenne kojuekuuu «MeTamuibl W CIUIaBb», OOpa3l0OB HEMETAIJIOB, pEICHUE
AKCIIEPUMEHTANBHBIX 3aja4, HAOIIOJCHUE U ONMUCAHHUE JEMOHCTPAIIMOHHBIX U J1aOOpPaTOPHBIX
OMBITOB (B3aUMOJICHCTBUE THAPOKCUIA ATIOMUHHUS C PAacTBOPAMH KHUCIOT M MIENIOYEi,
KaueCTBEHHBIE PEaKIIUK Ha KaTHOHBI METAJJIOB).

PacuéTHble 3agaun

Pacuérel Macchl BemiecTBa Wid O0OBbEMa Ta30B MO HU3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wid 00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CJIA OJHO U3 BEIIECTB UMEET MPUMECH.

XMMHS U KU3Hb

Porp xumum B 00€CHEUEHHH DKOJOTHYECKOM, JHEPreTUUYECKOM ¢  MHIIEBOU
0€30MacHOCTH, Pa3BUTUM MeIUUMHBL. [loHSATHE O Hay4YHBIX METOAAaX IMO3HAHHUS BEIIECTB U
XUMHYECKHUX PEAKIUM.

[IpeacraBnenus o0 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO TMOJIYYEHUS
BOKHENUIIINX BEIECTB.

YenoBek B MHpE BEIIECTB M MATEPUATIOB: BAKHEHIIME CTPOUTEIbHBIC MaTEpHUaIbI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPAaCKH, CTEKJIO, KepaMHKa, MATEPUAIbl ISl SJIEKTPOHUKH,
HaHOMaTepHaJjbl, OPraHMIECCKUE U MUHEPAIbHBIC YI0OPCHHS.

XuMHS U 3J0pPOBbE YETIOBEKA: MpaBWJIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBHJIa OE€30MaCHOTO0 HCIIOJIB30BAaHUS TIPENapaToB OBITOBOM XUMHHU B
MMOBCEIHEBHOM KU3HU.

MexnpeamMeTrHbie CBA3H

Peanuzanus MeXNpeaMETHBIX CBS3EH IPU U3yUYEeHUU OO0IIel U HEOPTaHMUECKOH XUMUU B
11 kmacce ocymiecTBIsIETCS Yepe3 MCIOIb30BaHNE KaK OOIUX €CTECTBEHHOHAYYHBIX TTOHSITHH,
TaK W TOHSTHUH, SBIISIIOIIUXCS CHCTEMHBIMU [UJIS OTAENbHBIX MPEIMETOB E€CTECTBEHHO-
Hay4HOTO IMKJIA.

OO0mue ecTecTBeHHO-HAyYHbIC TOHSATHS: HAy4YHBIM (akT, TUMOTE3a, 3aKOH, TEOPHs,
aHaJNM3, CHUHTE3, Kiaccu(uKalus, TIEePUOJAUYHOCTh,  HAONIOJCHHE,  DKCIECPUMEHT,
MOJICIIMPOBAHNE, U3MEPEHNUE, SBIICHHE.

@duzuka: maTepus, dHEpPrus, Macca, aroM, dJEKTPOH, NMPOTOH, HEUTPOH, MOH, WU30TOI,
PaOaKTUBHOCTb, MOJIEKYJa, YHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TEN0, 00BEM, arperaTtnoe
COCTOSIHHE BEIIECTBA, (PU3NUYECKHe BETUYNHBI U €IUHUIIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: kneTka, opranusM, s3KkocucTema, onocdepa, Makpo - U MUKPOIIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIIECTB B OpTraHU3ME.
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['eorpadusi: MuUHEpaIB, TOPHBIE TIOPOBI, MTOJIE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorus::  XMMHMYECKas IPOMBIIIIIEHHOCTh, METAJULYPIHs, IPOU3BOACTBO
CTPOUTEIIBHBIX MaTepHaoBs, CEIBCKOXO03AMCTBEHHOE IIPOU3BOJICTBO, MAILIEBAs
MPOMBIIIJIEHHOCTh, (hapMaleBTUUYECKasi MPOMBIIIIEHHOCTh, MPOU3BOJCTBO KOCMETUYECKUX
IIpenapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPUAJIOB, JJIEKTPOHHAS ITPOMBIIIJICHHOCTb,
HaHOTEXHOJIOTUH.
IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMPOI'PAMMBI 11O XUMHUHN HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yjbTaTaM OCBOCHHS OO0Yy4YarOIIMMUCS
pOTrpaMM CpeHEro 00IIero 0opa3oBaHusl (JIMIHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM).
HayuHo-meToauueckoil OCHOBOM 1jisi pa3pal0OTKHM IUIAaHUPYEMBIX PpPEe3YyJIbTaTOB OCBOCHMS
pOTpaMM CpeIHEro o0mero 00pa3oBaHUs SABISETCS CHCTEMHO- AEATEIbHOCTHBIN MTOAXOI.

B cooTBeTCTBHHM ¢ CHCTEMHO-IEATEIHHOCTHBIM IOAXOOM B CTPYKTYpE JHMYHOCTHBIX
pE3yJIbTaTOB OCBOECHMS NpeaMera «XUMHUsS» Ha YpOBHE CpeAHEro oOmiero oOpa3oBaHUs
BBIJICJTICHBI CIIEAYIOINE COCTABIISIONINE:

OCO3HAHWE 00YYAIOIIUMHUCS POCCUMCKOMN TPaXKIaHCKOM UIEHTUYHOCTHU - TOTOBHOCTHU K
CaMOPa3BUTHIO, CAMOCTOSITEIFHOCTH M CAMOOIIPEICIICHNIO; HATMYNE MOTHBAIIMH K 00YICHUIO;

I[eJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUI TMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH U UCTOPUYECKUX TPAAMIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh OOYYaIOLIUXCS PYKOBOJCTBOBATHCS B CBOEH JIEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH  YCTAHOBKaMH, TPHUCYIIMMH IIEIOCTHOM CHCTEME XHMHYECKOTO
oOpaszoBaHus;

HaJIMYME MPABOCO3HAHMSA HKOJOTUYECKON KYyJIbTYpPhl M CHOCOOHOCTH CTaBUTH LENIU H
CTPOUTD KU3HEHHBIC IIJIaHbI.

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHMS IpenMeTa «XHUMHUS» JIOCTUTAIOTCS B EIMHCTBE
y4eOHOM U BOCIUTATENBHOW JIEATENBHOCTH B COOTBETCTBHM C TI'yMaHUCTHYECKUMH,
COLMOKYJBTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH M HJ€alaMU POCCHICKOTO
IpakJIaHCKOTO O0OIIecTBa, MPHUHATHIMH B OOIIECTBE HOPMaMu M IpaBWJIaMU TOBEICHHUS,
CIOCOOCTBYIOIIMMHU ~ TIpOIleccaM  CaMOIIO3HAHMsI, CaMOpa3BUTHUS W HPABCTBEHHOTO
CTaHOBJICHUS JIMYHOCTH 00YJArOIINXCSL.

JIMyHOCTHBIC PE3YNIBTAaThl OCBOCHUS MpeaMeTa « XUMHUST» OTPAXKaOT CPOPMHUPOBAHHOCTH
OTbITa TIO3HABATEIBHOW M TPAKTHYECKOW JEATEIHHOCTH OOYYalomUXCs IO pealn3aiuu
MIPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHUCIIC B YaCTH:

1) rpasKaaHcKOro BOCHUTAHHUS:

OCO3HaHUS 0OYUYAIOMIMMHUCS CBOMX KOHCTUTYLHUOHHBIX NPaB M O0S3aHHOCTEH, YBAXKCHHUS
K 3aKOHY H TIPaBOIOPS/IKY;

NPEACTaBICHUS O COIMAJIbHBIX HOpPMaxX M MPaBHIAX MEXJIMYHOCTHBIX OTHOIICHHI B

KOJIJICKTHBE;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBbHOCTH IIPU CO3JaHUU Y4EeOHBIX
IIPOEKTOB, PEIIEHUH Yy4eOHBIX M [O3HABATENIbHBIX 3a/a4, BBINOJIHEHUM XUMUYECKUX
JKCIIEPUMEHTOB;

CHIOCOOHOCTM NOHMMAaTh M NPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTMKY U apryMEHThI
APYTUX IPU aHAJIU3€ Pa3IMYHbIX BUJIOB yUEOHOU JEATEIBHOCTH;

2) NATPHOTHYECKOr0 BOCIIMTAHMA:

LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAcCJIEIUI0 OTE€YECTBEHHOMU
XUMUH;

YBa)KEHHUSI K IPOLECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTHUECKOTO MPUMEHEHHUS
XMMHHU, OCO3HAHMSI TOTO, YTO JOCTHIKEHUS HAYKHU €CTh Pe3yJIbTaT JUIMTEIbHBIX HAOII0IeHUH,
KPOIIOTJIMBBIX IKCIIEPUMEHTAIBHBIX IIOMCKOB, [IOCTOSHHOIO TPYAA YYEHBIX U IPAKTUKOB;

WHTEpeCca W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHH H IOCICAYIOLIEM aHAJIU3e
MH(}OPMALIMU O MEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPAaBCTBEHHOT'O CO3HAHMSI, 3TUYECKOTO OBEICHNUS;

CHOCOOHOCTH OLIEHHBATh CHUTYAllMH, CBSI3aHHbIE C XHUMHYECKUMH SBICHUSAMH, MU
IIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYICh HAa MOPAIBHO -HPaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEICHHE M IIOCTYNKH CBOMX TOBApHILEH C IMO3HULIMU
HPaBCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHME MOCIEACTBAN ITUX MTOCTYNKOB;

4) (hopMUpPOBaHUSA KYJIbTYPbI 310POBbSI:

MOHUMAaHMs TEHHOCTeW 370poBoro M Oe3omacHOro obpasa >KHM3HH, HEOOXOAMMOCTU
OTBETCTBCHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PH3NYECKOMY U TICUXHMYECKOMY 3710POBBIO;

coOroieHusT TIpaBUil 0€30MacHOro0 OOpaIlieHusi ¢ BEIIECTBAMU B OBITY, TTOBCEIHEBHOM
KU3HU U B TPYJIOBOH JICSITEILHOCTH;

MOHUMAHMS IICHHOCTH TIPaBWJI WHIUBUIYAJILHOTO M KOJUICKTUBHOTO 0O€30MacHOTO
MOBEJICHHSI B CHUTYAIUSAX, YTPOXKAIOIINX 3/IOPOBBIO U KU3HU JTFOJICH;

OCO3HAHHMS TIOCJICJACTBUN M HEMPUATHS BPEIHBIX MPUBBIYCK (YIMOTPEOICHUS aJKOTOJIA,
HapKOTUKOB, KYpEHHUSI);

5) TPYAOBOT0 BOCIIMTAHMSA:

KOMMYHUKAaTUBHOW KOMIIETGHTHOCTH B y4eOHO-MCCIIEIOBATEIbCKON IESTENbHOCTH,
OOIIECTBEHHO TMOJIE3HOM, TBOPYECKON U IPYTHX BUAAX JCATEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE B pEIICHWW TMPAKTHYECKUX 33]a4 COIUAIBHOM
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIIKOJIbI);

MHTepeca K MPAKTUYECKOMY M3YUEHHUIO mpodeccuii pa3imyHOro pojaa, B TOM YHUCIIE Ha
OCHOBE NMPUMEHEHHUS TPEIMETHBIX 3HaHUH 110 XUMUU;

YBa)XEHUS K TPYAY, JIOSAM TpyJa U pe3yabTaTaM TPYAOBOU JesITENbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MHAMBUIYaJIbHON TPACKTOPUHU 00pazoBaHus, Oyayiieit npodeccuu u
peanu3anui COOCTBEHHBIX )KU3HEHHBIX TJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMUU, UHTEPECOB M MOTPEOHOCTEN 00IIeCTBa;
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6) JKO0JIOTM4€CKOro BOCIIMTAHUS

9KOJIOTUYECKH  11e71ecO00pa3HOro  OTHOIICHWS K  MOPUpPOAE, KAaK  HCTOYHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMJI€;

MOHUMAaHUS TJI00aJIbHOTO XapaKTepa KOJIOTHIECKUX MPOOJIeM, BIUSHUS SKOHOMHUYECKUX
MPOIECCOB HA COCTOSIHUE TPUPOTHOM U COLIMATILHOM CPEIbI;

OCO3HAHUSA HEOOXOJUMOCTH UCIIOJIB30BAHMUS JIOCTHDKCHUM XUMHUHU JUIS  PCIICHUS
BOIIPOCOB PAIIMOHAIBLHOTO MPUPOJIONIOIB30BAHMUS;

AKTUBHOTO HEMPUATHS JEUCTBUN, MPUHOCSIIIUX BPEJ OKPYKAIOIIEH MPUPOIHOU cpene,
YMEHUS MPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJOTUUECKHUE TTOCIEACTBHUS MPEATPUHUMACMBIX
JEVCTBUM U MPEAOTBPAIIATh UX;

HaJW4Yus Pa3BUTOTO SKOJIOTHYECKOTO MBIILICHUS, SKOJOTMYECKON KYJIbTYPhI, OMbITA
NEATEIbHOCTH  DKOJIOTUYECKON HaINpaBJICHHOCTH, YMEHHUS pPYKOBOACTBOBAaThCS HWMHU B
MMO3HABATEIPHOW, KOMMYHHKATHUBHOM W COITMAIBHOM TMpaKTHKE, CIHOCOOHOCTH M YMEHHS
AKTHBHO IMPOTHUBOCTOSATH UJICOJIOTHH XeMOpOoOHH;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HaYKH U OOIIIECTBEHHON MTPAKTHKH;

MMOHUMAaHMs CHelU(PUKA XUMHUHM KaK HayKd, OCO3HaHUA €€ pojau B (POPMHUPOBAHHUH
pallMOHATBPHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM  IEJIOCTHOTO TMpEACTaBiIeHUA 00
OKpPYKaloIllEeM MHpPE KaK O EIUHCTBE MNPUPOALI U YEJIOBEKAa, B IO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHrur MpoOIeM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUHU JUIsI COBPEMEHHOW NMBWIM3ALUH: B €€
I'YMaHHUCTUYECKON HampaBJIEHHOCTH M Ba)XXHOW POJIM B CO3JJaHUU HOBOM 0a3bl MaTepHabHON
KYJbTYPBI, PEIICHUH TJI00ABHBIX TTPOOIEM YCTOMUUBOTO Pa3BUTHSI YEJIOBEUECTBA - CHIPHEBOM,
SHEPTreTHYECKON, THUIIEBOH W SKOJIOTMYECKOH OE€30MacHOCTH, B PA3BUTHH MEIUIIHHBI,
00ecCIeYeHNH YCIIOBUM YCIICIIHOTO TPyJda WM SKOJOTHYECKH KOMGPOPTHOW >KH3HH Ka)KJ0To
YyJicHa OOIICCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: T[IOHMMAaHUS CYIIHOCTH METOJ0B TTO3HAHMUS,
HCITOIb3YEMBIX B ©CTECTBECHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJIydaeMble 3HAHHS
JUISl aHalii3a W OOBSCHECHHS SBJICHUN OKpYXAIOMIEr0o MHpa M IPOUCXOAAINIUX B HEM
W3MEHEHUW, yYMEHHS JellaTh OOOCHOBAaHHBIC 3aKJIIOYCHHUS Ha OCHOBE HAy4dHBIX (PAKTOB u
VMMEIOIINUXCS TAaHHBIX C LEIbIO TOJIYYE€HHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIIOJb30BaTh XWMHUUYECKHE 3HAHUS [JISl PEIICHUS
mpo0JieM B peajbHbIX )KU3HEHHBIX CUTYaIIUsIX;

WHTEpeca K MO3HAHUIO U MCCIIEIOBATEIbCKOU IS TEIbHOCTH; TOTOBHOCTH M CITIOCOOHOCTH
K HETIPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY MOJYUYCHHIO HOBBIX
3HAHMI 110 XUMHUHU B COOTBETCTBHUH C KHU3HEHHBIMH IMMOTPEOHOCTIMU;

MHTepeca K OCOOEHHOCTSM TpyJa B Pa3IUYHBIX cdepax NpodecCHOHATbHON

eI TEIbHOCTH.
METANIPEAMETHBIE PE3YJIbTATBI
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MeranpenMeTHbie pe3yJbTaThl OCBOCHHS Y4YeOHOTro mpenMera «XUMHS» Ha YPOBHE
cpeaHero oOI1ero ooOpa3oBaHus BKIIOYAIOT:

3HaYUMBIC JUIs1 (DOPMHUPOBAHUS MHUPOBO33PCHHS OOYYAIOUTUXCS MEKIUCITUTUTHHAPHBIC
(MeXTpeMeTHbIC) OOIICHAyYHbIC MOHATHS, OTPAKAIONIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI
MHUpa ¥ CHCIU(PHUKY METOJOB MO3HAHHUS, HCIIOJIb3YEMBIX B €CTCCTBCHHBIX HayKax (Marepwus,
BEIICCTBO, DHEPIHs, SBJICHUE, MPOIECC, CHUCTEMa, HAy4YHBIA (aKT, TPUHIUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TCOPHsI, UCCIICJIOBAHNE, HAOIIOJICHUE, U3MEPEHUE, SKCIICPUMEHT |
Apyrue);

YHUBEpCAJIbHBIC  y4eOHble  JeHCTBUS  (MMO3HABaTeNbHBIC,  KOMMYHHKAaTHBHBIC,
perynsTuBHBIC), oOecneunBaromme (GopMupoBaHWE (QYHKIMOHAILHOW TPAMOTHOCTH W
COIMATBHOM KOMITETCHIIMH 00yJaIOIIIXCS;

CIOCOOHOCTh ~ OOYYAIOIIUXCS ~ KCIIOJIb30BaTh  OCBOCHHBIC  MEKIUCIHMILIMHAPHBIC,
MHUPOBO33PCHUCCKUE 3HAHHWS M YHHBEPCAIbHBIC y4YCOHBIC JCWCTBUS B IO3HABATCIBHOW U
COILIMAIBHOM MPaKTHKE.

MertanpenMeTHbie pe3yiIbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBHBIMUA YUCOHBIMU
MMO03HABATEILHBIMA, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHSIMH.

ITo3HaBaTe/ibHbIC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS
ba3oBble JJornyeckue AeiicTBHSI:

CaMOCTOSTENBHO (OPMYJIUPOBATh M aKTYalM3UPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpPEeAENATh LEIU NACSITEIbHOCTH, 3aJaBasl MapamMeTpbl U KPUTEPUU HX HJOCTHUKEHUS,
COOTHOCHUTB PE3YJIbTAThI ACATEIBHOCTH C TOCTABICHHBIMU LEISAMU;

WCMOJIb30BATh TMPU OCBOCHUM 3HAHWUW MNPUEMBI JIOTMYECKOTO MBIIIJICHUS - BBIACISITH
XapakTepHbIE TMPU3HAKKM TMOHSATUA W YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME MOHATHUS [ 0OBSICHEHUS OTACIBbHBIX (DaKTOB U SIBJICHUI;

BHIOMpaTh OCHOBAaHUS M KPUTEPUU [JIs KiIacCU(PUKAIMU BEIIECTB W XUMHUUYECKUX
peaKiui;

YCTAHABJIMBATh MPUYUHHO-CJIEJICTBEHHBIE CBSA3U MEXK/Y U3YYA€MbIMHU SIBIICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyX JeHUs (MHIYKTUBHbBIC, JI€IYKTUBHBIC, MO AaHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PACCMATPHUBACMBIX SBJICHUAX, (DOPMYIUPOBATH
BBIBO/JIBI M 3aKJIFOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIC)
MOJIETTH, TPEoOpa3oBBIBAaTh MOJCIbHBIC TMPEACTABICHUS - XUMUYECKUN 3HAK (CHMBOI)
JJIEMEHTa, XUMU4ecKasi popmysia, ypaBHEHHE XUMHUUECKOW PEaKIUU - TIPU PEHICHUN y4eOHBIX
[MO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh HA3BAaHHBIE MOJICIIbHBIC MPE/ICTABICHUS
JUISL BBISIBJIEHUSI XaPAKTEPHBIX MTPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUECKUX PEAKIUM.
ba3oBble uccienoBare/ibCKue 1eHCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'0 TO3HAHUS BELIECTB U XUMUUYECKUX PEAKIUN;
(bopMyIHpOBATH 1IEJIN U 33]Ia4¥ UCCIIEAOBAHMUSI, UCIIOIH30BATh MIOCTABICHHBIC U
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CaMOCTOATEIBHO CPOPMYITHMPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
U1 (pOPMHUPOBAaHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABbIKAMU CAMOCTOSITEJIbHOTO IUJIAHUPOBAHMUSI U MPOBENCHUS YYEHUUYECKUX
DKCIEPUMEHTOB,  COBEPIIEHCTBOBATH  yMEHUs  HaOm0JaTh 3a  XOAOM  IIpoLecca,
CaMOCTOSITENIBHO IPOTHO3UPOBATH €ro pe3ynbTar, (HOpMYyIUpOBaTh OOOOIIEHHS U BBIBOJBI
OTHOCUTEJIBHO JJOCTOBEPHOCTHU PE3yJbTAaTOB MCCIEI0BaHMSI, COCTABIATh OOOCHOBAHHBIM OTYET
0 IpojeaHHOM padoTe;

npuoOpeTaTh ONbIT YYEHUYECKOW MCCIEe0BAaTEeNIbCKOM M IMPOEKTHOM AesTeIbHOCTH,
HPOSIBIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOMCKY METO/AOB peIICHHUs
NPAaKTUYECKUX 33]a4, IPUMEHEHHIO Pa3IMYHbIX METOJ0B IIO3HAHHUS.

Pa6ora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHUKAX HHGPOpMAIMHU (HAYYHO -TIOMYJISIpHAs
auTepaTypa XHUMHUYECKOTO COJEp)KaHHS, CIpaBOYHbIe TMocoOus, pecypcsl HWHTepHeTa),
aHAIM3UPOBaTh HMHGPOPMAIIUMIO PA3IMYHBIX BUJIOB U (POPM TMPEACTABICHUS, KPUTHUUECKHU
OIICHUBATH €€ TOCTOBEPHOCTh M HEMPOTUBOPEUNUBOCTH;

dbopmynupoBaTh 3amnpochl W MPUMEHSTH Pa3TUYHBIC METOJBI MPU TOUCKE M OTOOpE
nH(popManuu, HeOOXOIUMOM sl BBITIOJHEHHS yUeOHBIX 3a7a4 OMPEACIEHHOTO THIIA;

MpUOOpETaTh OMBIT UCIIOJIH30BaHUS HHHOPMAITUOHHO ~-KOMMYHHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSTEIHFHO BRIOMPATh ONTUMAIBHYIO (DOPMY TIPEACTABICHUS HHPOPMAIHH (CXEMBI,
rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIM S3bIK B KA4yeCTBE CpPEJACTBA MNpU paboTe C XUMHUUYECKOM
nHpopManue: MPUMEHITh MEXKIpeaMeTHbIe ((pu3nyeckue W MaTeMaTUYeCKHE) 3HAKH |
CUMBOJIbI, POpMYIIbI, a00peBUATYPHI, HOMEHKIIATYPY;

WCIIO0JIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISIHOCTH.

KoMMyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIE 1eiiCTBUS:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOM TeMbl B XOJI€ JUaora u/uil AUCKYCCHH,
BBICKa3bIBATh HUJEH, (POPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHON 3aa4K;

BBICTYIIaTh C NPE3EHTALUEN PEe3yJbTaTOB I10O3HABATEIBHOM AESITENIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBIINOJHEHUU XHMHUYECKOIO
JKCIIEPUMEHTA, IMPAKTUYECKON pabOThl MO HCCIENOBAHUIO CBOWCTB H3Y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MPOEKTa U (POPMYIHPOBATH BBIBOJBI IO pe3yibTaTaM MPOBEIEHHBIX
MCCIIEZIOBAaHUH MMYTEM COTIIACOBAaHUS TO3UIIUN B X0/1€ 00CYXKIeHH 1 0OMEHa MHEHHUSIMHU.
PeryasiTuBHbIC YHHBeEpPCAJIbHbIE yUeOHbIE 1eiiCTBUS

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYHIECTBIISITH CBOIO MO3HABATEIBHYIO JIEATEIBHOCTD,
onpezenss e€ Leau U 3aJauM, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH
MpeajaraeMbplii anropuTM JeHCTBUN MPU BBIMOTHEHUH YU4€OHBIX M UCCIEIOBATEIbCKUX 3a/1aY,
BbIOMpaTh Haubosee 3pGeKTUBHBIN CIOCO0 MX pelIeHUs ¢ YYETOM MOJyUYEHUs HOBBIX 3HAHUM
0 BEILECTBAX U XUMUYECKUX PEAKIIMSIX;
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OCYHICCTBIISIT CaMOKOHTPOJIb cBOEH ACATCIIPHOCTH Ha OCHOBC CaMoOaHaaIu3a Hu
CaMOOILICHKHM.

INPEAMETHBIE PE3YJIBTATHBI 10 KJIACC

[IpenmeTHble pe3ynpTaThl OCBOEHUA Kypca «OpraHudeckas XUMUSD» OTpaXaroT:
chOpMUPOBAaHHOCTh MPEICTABICHUN O XMMUYECKON COCTaBJISIONIEH €CTECTBEHHO - HAy4YHOU
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHUU SBJICHUI MPUPOJBI, B (POPMUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW MJis PpEIICHUS
MPaKTUYECKUX 3a/7a4 U IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U
MPUPOIHOM CPENE;

BJIAJICHAE CHUCTEMOM XUMHYECKMX 3HAaHMM, KOTOpas BKIKYAECT: OCHOBOIIOJIATAOIIME
MOHATUA (XMMHYECKUM JJIEMEHT, aToM, DJJEKTpOHHas 000JoYka aTroMa, MOJIeKyJa,
BaJICHTHOCTh, 3JEKTPOOTPUIIATEILHOCTh, XHMHYECKast CBs3b, CTPYKTypHas ¢opmynia
(pa3BépHyTass M COKpaIIéHHAs), MOJIb, MOJSpHAs Macca, MOJSPHBIH OOBEM, YTrIEpOIHBIN
CKeJeT, (pyHKIHMOHalbHAs TPYIIA, PaJuKal, W30MEpHUs, U30MEpPbl, TOMOJIOTMUECKHUH P,
TOMOJIOTH, YTJIEBOJOPObI, KUCIOPOA U a30TCOAEPKAIINE COECTUHEHUS,, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpO€HHUsI opraHumyeckux BemiecTB A.M. byrinepoBa, 3aKOH COXpaHEHHUsI MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XWMHHU; MHUPOBO33PEHUYECKUE 3HAHHUS, JICKAIIUE B
OCHOBE MOHHUMAHUSI MPUYUHHOCTA U CUCTEMHOCTH XUMHYECKUX SIBJICHUHU, (PAKTOJIOTUUECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJYYECHHUU M OE30MaCHOM HCMOJb30BAHUU BaKHEHIITUX
OpPraHWYECKHX BEIIECTB B OBITY U MIPAKTUUECKOU IEITEIbHOCTU YETOBEKA;

chOpMUPOBAaHHOCTh ~ YMEHUM  BBISBIATH  XapaKTEpHbIE  NPHU3HAKU  TIOHSATHUI,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHUS MPU OMUCAHUHU
COCTaBa, CTPOCHUS U MPEBPALIEHNN OPraHUYECKUX COCINHEHUN;

chOpMUPOBAaHHOCTh YMEHHI HCIOJIB30BaTh XMMHYECKYIO CUMBOJIMKY JUIS COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHON) QOopMyT OpraHUuYECKUX
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUM, U3rOTABIMBATH MOJIEIIA MOJIEKYJ OPTaHUYECKUX
BEIIECTB JUIS WIUTFOCTPALMHA UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHUS,

chOpMUPOBAaHHOCTh ~ YMEHHUW  YCTaHABIMBATh  MPUHAAJCKHOCTh  HM3yUYEHHBIX
OPraHWYECKHX BEHIECTB MO HMX COCTaBYy M CTPOCHHUIO K OMNPEACIEHHOMY KIacCy/Tpymie
COEIMHEHUI (yriaeBogoposl, KHUCJIOPOJT u a30TCoIepIKaIIIe COCJIMHEHUS,
BBICOKOMOJICKYJISIDHBIC ~ COEJMHEHHWs), JaBaTb WM Ha3BaHMs IO CHUCTEMaTHYECKOMN
nomenknatype (IJUPAC), a Takke mNpUBOIWTL TPUBHAIBHBIE Ha3BaHHUS OTACIBHBIX
OpraHWYECKUX BEIIECTB (ATUJIEH, MPOMWICH, alleTUJICH, ATHUJICHTIUKOb, TIUIEPUH, (HEHO,
dhopmanbaeTu, aleTanbIerua, MypaBbuHas KUCI0Ta, YKCYCHAsI KUCIIOTa, OJICMHOBAsI KMCIIOTA,
CTeapuHOBAsl KUCIIOTA, TIIF0K03a, GPYKTO3a, Kpaxmall, IEJUTI0N03a, TIUINH ),

chOpMUPOBAaHHOCTh YMEHHS OMPEIENSITh BHUIbI XUMHYECKOW CBSI3M B OPTaHMUYECKHUX
COEIMHEHUX (OAMHAPHBIE U KPATHBIE);

c(hOpMUPOBAaHHOCTh YMEHHSI TMPUMEHSTH IOJIOKECHHUS TEOPUU CTPOCHHS OPTraHUYECKUX

BemiectB A.M. bytiepoBa st 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
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CTPOEHMUS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

chOpMHUPOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpOeHHUE, (u3mveckue u
XUMHUYECKHE CBOWCTBA THUIMUYHBIX MPEACTABUTEIICH PA3JIMYHBIX KIACCOB OPTraHUYECKUX
BEIIECTB (METaH, dTaH, ATHWJIEH, NMPOIWJICH, aleTwieH, OyraaueH-1,3, metunOyraauen- 1,3,
OCH30JI, METaHOJI, dTAHOJI, STUICHIJINKOJIb, TIUICPUH, (PEHO, alleTaIbIETHI, MypaBbUHAS H
YKCYCHasl ~ KHCIIOTBI, TJIIOKO3a, Kpaxmall, [eJUTI0JI03a, AaMHUHOYKCYCHasi  KHUCIJIOTa),
WUTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXAY HUMH YPaBHEHHUSMU COOTBETCTBYIOIIUX
XUMHYECKHX PEaKIuil C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

chOpMUPOBAaHHOCTh YMEHHSI XapaKTEepPU30BaTh HMCTOYHHKHU YIJIEBOJOPOJHOTO CHIPbS
(HedTh, MPUPOAHBIA Ta3, yroyib), CIOCOOBI UX MEPepadOTKH M MPAKTHYECKOE MPUMCHEHUE
MPOYKTOB MepepaboTKu;

c(hOpMHUPOBAaHHOCTh YMEHUH MPOBOJIUTH BBIYHUCICHUS IO XUMHUYECKUM YPaBHEHUSIM
(Macchel, 00bEMa, KOJTMYECTBA MCXOJHOTO BEIIECTBA WIIM MPOJYKTA PEAKIIUH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO M3 UCXOIHBIX BEIICCTB WU IPOIYKTOB PEAKIINN);

c(hOpMUPOBAaHHOCTh, YMEHHMI BIIaJIeTh CHUCTEMOM 3HAaHMM 00 OCHOBHBIX MeETOAaX
HAyYHOTO IIO3HAHUS, HCIOJIB3YEMbIX B XUMHU TP HM3YUYCHUU BEIICCTB U XUMHUYCCKUX
sBIIcHUN  (HAOJIOJEHUE, W3MEpEHHe, OSKCIEPUMEHT, MOJICIMPOBAHUE), HCIIOIH30BATh
CUCTEeMHbIE XUMHUYECKHWE 3HAHUS [UIsl TPHUHITHS PEIIEHUH B KOHKPETHBIX KU3HEHHBIX
CUTYalMAX, CBI3aHHBIX C BEIECTBAMU U X MPUMEHEHHUEM;

chOpMUPOBAaHHOCTh YMEHHI COOIIOATh MpaBUiIa MOJIH30BAHUS XUMUYECKOM MOCYI0M U
nabopaTopHBIM 000PYIOBAaHUEM, a TAKKE MPaBUiia 0OpaIIeHHsI C BEIIeCTBAMHU B COOTBETCTBUU
C MHCTPYKIUSIMU TIO BBIMOJTHEHHIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB;

c(hOpMUPOBAaHHOCTh YMEHHUH TUIAHUPOBATh M BBITIOJNHATh XUMHYECKHI JKCIIEPUMEHT
(mpeBparieHusi OPraHMYECKUX BEIISCTB IMPU HArPEBAHHH, ITOJTYyUYECHUE ITHIICHA U U3yUYEHHUE ero
CBOWMCTB, KayeCTBEHHBIC PEAKIIMM OPraHMYECCKMX BEIICCTB, JCHATYpalHs OCIKOB TIpH
HArpeBaHMH, IBETHBIC PEAKIMK OCJTKOB) B COOTBETCTBHUH C NMPABUIIAMHU TEXHUKH 0€30MTaCHOCTH
py OOPAIIEHUH C BEIIECTBAMH M JIAOOPATOPHBIM 000PYAO0BaHHEM, MPEICTABIISITH PE3YIbTAThI
XUMHYECKOTO JKCIEPHUMEHTa B (POpME 3ammMcH ypaBHEHUH COOTBETCTBYIOIIMX PEAKIUN |
(GhopMyITHpPOBAThH BHIBOJIBI HA OCHOBE 3THUX PE3Y/IbTaTOB;

c(hOpMUPOBAaHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XMMUYECKYIO HH(OPMAIHUIO,
MOJIy9aeMyl0 W3 pa3HbIX HMCTOYHMKOB (cpeicTBa MaccoBod uHMopmanuu, WHTEpHET
JPYTUX);

c(OpMHUPOBAHHOCTh YMEHHH COOIIOJATh IpaBWiIa HKOJOTHYECKH IEJIeCO00pa3HOTO
MOBEJICHUSI B OBITY W TPYAOBOW JEATEIBHOCTH B IEJISIX COXPAHEHHUS CBOETO 3J0POBbS U
OKPYXaroIIei MPUPOTHON CPe/bl, 0CO3HABATH OIMMACHOCThH BO3JICHCTBHS HA JKUBBIC OPTaHU3MbI
OTpe/ICIEHHBIX OPraHWYECKUX BEIIECTB, MOHMMAas cMbICH mokaszatens [IJIK, moscHATh Ha
MpPUMEpPax CoCcOObl YMEHBIIICHHS M TIPEOTBPAIIICHUS UX BPEIHOTO BO3/ICHCTBHSI HA OPTaHU3M
YeIIOBEKA;

JUIST OOYYArOIIMXCS C ONPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBbSI: YMEHUE MPUMEHSTH
3HaHHS 00 OCHOBHBIX JIOCTYITHBIX METO/aX MMO3HAHUS BEIIESCTB U XUMHUCCKHUX SIBJICHUH;

JUISL CIACNBIX W CHA0OBHASIIMX OOYYarONIMXCS: YMEHHE HCIOJIb30BaTh pelbedHo
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TOYEYHYI0 cucTeMy 0003HaueHuil JI. bpaitns s 3anucu XuMHYecKux (popmyot.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUSA Kypca «OOmas W HeopraHudecKas XHUMHs»
OTpaXkaroT:

c(hOpMUPOBAaHHOCTD MPEACTABIICHUN: 0 XUMHUYECKOU COCTABIISIFOIICH

€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, POJIM XHMHUU B ITIO3HAHUM SBJICHUM MPUPOIBI, B
(GOpMHUPOBAaHUN MBIIIJICHUS W KYJBTYPhl JUYHOCTH, €€ (YHKIHMOHAIBHOW TPaMOTHOCTH,
HEOOXOAUMOM Il pelIeHUs TMPaKTHUUECKUX 3aJad M OIKOJOTHMYECKH OOOCHOBAaHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TPUPOJTHOUN CPEAE;

BJIAJICHUE CUCTEMOM XWUMHYECKHX 3HAHUN, KOTOpas BKIIKOYAET: OCHOBOIIOJATAKOIINE
MOHATHSA (XMMHUYECKHI 3JEMEHT, aToM, M30TOM, S-, P-, d- 3JIeKTPOHHBIC OpOUTAIU aTOMOB,
WOH, MOJIEKYJia, MOJb, MOJIAPHBIH 00BEM, BaJCHTHOCTh, SJIEKTPOOTPUIIATEIIBHOCTD, CTEIICHB
OKHCJICHUS, XMMHYECKas CBs3b (KOBAJICHTHas, WOHHAs, METAJIMYECKas, BOJOPOIHAs),
KpHUCTAJUIMYECKasi pEIIETKA, THUIbl XUMHYECKHX pPEaKIUd, pacTBOpP, AJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, IEKTPOIUTHYECKAS JUCCOIUAIUS, OKUCIUTENIb, BOCCTAHOBUTENH, CKOPOCTh
XUMUYECKOW  peaklMi, XHMHYECKOE paBHOBECHE); TEOpPUM H  3aKOHBI  (Teopus
3JIEKTPOJIUTUYECKON Jucconuanuu, nepuoanueckud 3akoH J[.M. MeHnneneeBa, 3akoH
COXpAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUSI W MPEBPAICHUS] SHEPTUU MPU XUMHYECKHUX
peakmusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH SI3bIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUA,
JIe)KallMe B OCHOBE IIOHUMAaHUS TPUYMHHOCTH M CHUCTEMHOCTH XUMMUYECKHUX SIBIICHUH,
(haKTOJIOTMYECKUE CBEJICHHS O CBOMCTBAX, COCTABE, MOJYYCHUH U O€30MaCHOM HCIIOIh30BaHUHT
BOKHEUIIINX HEOPTaHUUECKUX BEIIECTB B OBITY U MPAKTUIECKOMN JCATEILHOCTH YEJIOBEKa;

chOpMUPOBAaHHOCT, ~ YMEHUM  BBISBIATH  XapaKTEpHbIE  MPU3HAKK  TOHATHA,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHUS MPU OMUCAHUHU
HEOPraHWYECKUX BEIIECTB U MX MPEBPAIICHUI;

c(hOopMUPOBAaHHOCTh YMEHUM HCIIOJIH30BaTh XUMUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUS
dbopMysT BEIIECTB M YpPaBHECHHH XUMHUYECKHX PEAKIUHA, CHCTEMAaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u tpuBHMalilbHBIC Ha3BaHHS OT/ACIBHBIX HEOPTaHWYCCKUX BEIICCTB (yrapHbIi ras,
YIJIEKUCIIBIA Ta3, aMMHaK, ralni€Hasi U3BeCTh, HErami€Hasi U3BECTb, MUThEBAsI COJA, TUPUT U
Apyrue);

c(hOpMUPOBAaHHOCTh yYMEHUW ONpPEACNATh BaJlEHTHOCTh W CTENCHb OKHUCICHUS
XUMHYECKHX DJIEMEHTOB B COCAMHEHHSIX PA3JIUYHOIO COCTaBa, BHUJ XUMHUYECKOM CBSI3HU
(koBaneHTHas, MOHHAs, METAJUIMYECKas, BOJAOPOJAHAS) B COSTUHEHUSIX, TUIT KPUCTATUIMUECKOM
pemETKU KOHKPETHOTO BEIIeCTBAa (aTOMHAasl, MOJICKYJISIpHAs, HOHHAs, MeTauih4yeckas),
XapakTep Cpelibl B BOAHBIX pAaCTBOPaX HEOPraHMYECKUX COCAUHEHHUI;

chOpMUPOBAaHHOCTh yYMEHUW YCTAaHABJIMBATh TMPUHAICKHOCTH HEOPTaHUYECKHUX
BEIIIECTB 10 MX COCTAaBY K OMPEACIEHHOMY KJacCy/TpyIie COeIMHEHUH (MMPOCThIe BEIeCTBa -
MeTaJTbl 1 HEMETAJIJIbI, OKCH/IbI, OCHOBAHUS, KUCJIOTHI, aM(pOTEPHBIC TUIPOKCHUIBI, COJIH );

c(OPMHUPOBAHHOCTh YMEHUH pPACKpbIBaTh CMBICH Mepuoanueckoro 3akona J[.U.
MenzeneeBa W JIEMOHCTPHPOBAThH €0 CHCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
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IIPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKHX 3JIeMeHTOB 1-4 mepuonoB Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB
JI.. MeHnpeneeBa, UCTIONB3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIIHY, «IHEPTETHUCCKUEC
YPOBHU», OOBSICHITH 3aKOHOMEPHOCTH HM3MEHEHHUS CBONCTB XMMHMUYECKHX JJIEMEHTOB U HUX
COeIMHEHUN Mo mepuojaMm u rpynmnam lleprogndeckoll CUCTEMBbl XMMHYECKHX AJIEMEHTOB
JI.1. Menneneena;

chOpMUPOBAaHHOCTh YMEHUN XapaKTepH30BaTh (OMHCHIBATh) OOINHE XHUMUYECKUE
CBOWCTBAa HEOPTaHMYECKUX BEIIECTB DPA3IMYHBIX KJIACCOB, IMOATBEPXKIATh CYIIECTBOBAHHE
TCHETUYECKON CBSI3M MEXIy HEOPTaHMYECKUMHU BEIIECTBAMH C IOMOIIBIO ypPaBHEHHN
COOTBETCTBYIOIINX XUMHUYECKHX PEaKInii;

c(OPMHUPOBAHHOCTh YMEHHS KIACCH(PHUIMPOBATH XUMUYECKHE PEAKINU 10 Pa3THIHBIM
Mpu3HaKaM (YUCIy W COCTaBYy pEarupyrollux BEIIECTB, TEIIOBOMY 3(P(eKTy peakiuu,
W3MEHEHUIO CTETeHEH  OKHCICHHS OJJEMEHTOB, OOpaTUMOCTH  pEaKlIWH, YyJacTHIO
KaTajan3aropa);

chOpMUPOBAaHHOCTh YMEHUN COCTaBIATH YPaBHEHHUS PEAKIMI pa3IMYHBIX THUIIOB,
TIOJIHBIE U COKpAIIEHHBIE YpPaBHEHHUS pPEaKIMii MOHHOTO OOMEHa, YYMTHIBas YCIOBUS, MpU
KOTOPBIX ATH PEaKIMU UIYT 0 KOHIIA;

chOpMUPOBAaHHOCTh YMEHHH MPOBOJUTH PEAKIIUU, TOJTBEPXKIAONINE KadyeCTBEHHBIN
COCTaB pa3NUYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAaHMUECKUX BEIIECTB;

c(OpMHUPOBAHHOCTH YMEHUH pacKphIBaTh CYITHOCTh OKHCITUTEIIEHO -
BOCCTAaHOBMTENIbHBIX pPEAKUUH TMOCPEACTBOM COCTABICHUS JJIEKTPOHHOro OajaHca 3TUX
peaKiui;

c(OPMHUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIHH
OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEUICHHS XUMHUECKOTO PaBHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3aeiicTBus (npunuui Jle llarense);

c(OPMHUPOBAHHOCTh YMEHHU XapaKTePU30BaTh XWMHUYECKHE IIPOIIECCHI, JIeKAIIUE B
OCHOBE  TPOMBIIIJICHHOTO  TIOJNYYCHHS  CEPHOM  KUCIOTHl, aMMHaka, a  TaKkKe
c(hOpMUPOBAaHHOCTh TIPEJICTABICHHH 00 OOIUX HAYYHBIX NPHUHIIUAIAX M 3KOJOTHYCCKUX
npobiemMax XMMUYECKOTO ITPOU3BO/ICTBA;

Cc(OPMHUPOBAHHOCTh YMEHHUI TNPOBOJUTH BBIYMCICHHUS C HCIOJIb30BAaHHEM MOHSITHUS
«MaccoBasi 10Nl BEUIECTBA B PAcTBOpE», OOBEMHBIX OTHOUICHMH Ta30B MPU XMUMHUYECKUX
peaKIysIX, MacChl BEIIECTBA MM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wil 00BEMY OJTHOTO M3 yYacTBYIOIIMX B PEaKIMU BEUIECTB, TEIIOBOTO A eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MaCChl BEUIECTB, TPEBPAIICHUS U COXPAHCHHSI SHEPTHH;

c(OPMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MPaBUIIA MOTH30BAHUS XUMUYECKON TTOCYI0N |
1abopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuUiia 0OpalleHHs C BeIlIeCTBAMU B COOTBETCTBUU
C MHCTPYKIHUSMHU TI0 BHIMIOJIHEHHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

cOPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATh M BBITIOMHATh XUMHUYECKUNH JKCTICPUMEHT
(paznokeHue MEepoKCHAa BOAOPOJAa B MPUCYTCTBUHM KaTalu3aTopa, OIpeleseHHe Cpeibl
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pacTBOPOB BELIECTB C IOMOIIbIO YHHMBEPCAJIBHOTO WHIAMKATOPA, BIMSHUE PaA3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHMYECKOM pEaKluu, PEeakIUd HMOHHOIO OOMEHa, KaueCTBEHHbIE
peakuuu Ha cyinbdar-, KapOOHAT- W XJIOPHA-aHUOHBI, HAa KATHOH aMMOHMS, pELIEHUE
AKCIIEPUMEHTANIBHBIX 3a4ad 1o TeMaM «Metamibsl» u «Hemeramib») B COOTBETCTBHM C
IpaBUJIAMH TEXHUKH OE€30IaCHOCTH IpU OOpalleHMH C BEIECTBAMU U JIAOOPaTOPHBIM
000pyIOBaHUEM, MPENCTABISATh PE3yNbTaThl XUMUYECKOTO 3KCIIEpUMEHTa B (hopMe 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peakuuid Hu (HOpMyJIHpOBaTh BBIBOABI Ha OCHOBE 3THX
pe3yJIbTaToB;

Cc(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH AHATU3UPOBATh XMMUYECKYIO HMH(POpMAIHMIO,
NOJy4yaeMyl0 M3 pa3HbIX HCTOYHMKOB (CpeJICTBa MaccoBOM KOMMYHHUKauuu, VHTepHET u
APYTrUx);

Cc()OPMHUPOBAaHHOCTh YMEHUH COOIIOAATh IPaBUIA SKOJOTHYECKH LEIecO00pa3HOro
MOBEACHUSI B OBITY M TPYAOBOM JEATENBHOCTU B LIENSAX COXPAHEHHUS CBOETO 3/I0pPOBbI U
OKpY’Karolieil MpupoaHON Cpe/bl, 0CO3HABATH OMACHOCTH BO3/EUCTBUS HA JKUBbIE OPraHU3MbI
omnpezeN€HHbIX BEIIECTB, MOHMMas cMbic nokasarens [1/1K, moscHATe Ha npuMepax crocoObl
YMEHBIICHUS U MIPEAOTBPAIICHHS UX BPEIHOIO BO3JIEHCTBUS HA OPraHU3M YEJIOBEKa;

U1 00YYaroMMXCs C ONPaHUYEHHBIMH BO3MOXHOCTSMHM 3JI0POBbS: YMEHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX MO3HAHUS BEUIECTB U XUMUYECKHUX SBJICHUM;

JUIL  CJENbIX W CJIa0OBUIAMIMX OOYYalOIIMXCS: YMEHHE MCIONb30BaTh pelbedHO
TOUYEYHYIO crucTeMy obo3Hadenuii JI. bpaitns aiis 3anucu XuMuaeckux Gopmyt.
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10 KVIACC
Ne Komnuaectso OCHOBHBIE BUIIbI JEATENbHOCTH
HaumenoBanue pa3nenon [IporpammHoe conepkanue
/T JacoB oOydJaromuxcs

U TEM Yy4eOHOro mpeMeTa

Pa3nen 1. TeopeTnyeckue 0CHOBbI OPraHUYECKON XUMHHU

1.1

[Ipeamer
OPraHUYECKON XHUMUHU.
Teopust ctpoeHns
OPraHUYECKHUX
coeaqnuHeHud A.M.
bytnepona

3

[Ipenmer opraHnYeCcKOr XUMUH: €€
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE B
MIOJIy4YEHUU HOBBIX BEIIECTB U MAaTE€pPUAJIOB.
Teopust cTpoeHUs OPraHUYECKUX
coequHennit A.M. BytiepoBa, e€ OCHOBHbBIE
noJsioxkeHust. CTpyKTypHbie GOPMYIIbI
OpraHMYECKHX BellecTB. [ omosorus,
n3oMepust. XUMUYECKasl CBA3b B
OpPraHWYECKUX COCAUHEHUSAX: KPATHbIC
CBA3H, a- U M-CBS3H.

[IpencraBnenue o kiaccupukanuu
OpraHu4eckux BelecTs. Homenkimarypa
OPraHNYECKHX COECIMHEHUMN
(cuctemaTuyeckas) U TpPUBHAJIbHbBIC
Ha3BaHUs BaXKHEHIINX MPEICTaBUTEIIECH
KJIACCOB OPTaHUYECKUX BEILECTB.
JKCIepMMeHTAJbHbIE METOAbI H3YYCHHUS
BELeCTB M X NPeBPALLICHHI:

PackpbIBaTh CMBICT N3y4aeMBbIX TOHATUI
(BBIABIIATH UX XapaKTEpHbIEC IPU3HAKH),
YCTaHABJIMBATh UX B3aUMOCBSI3b.
[IprMeHSTh NOJO0KEHUS TEOPUN CTPOEHUS
opranndeckux BeniectB A. M. bytieposa
JUTsl OOBSICHEHHS 3aBUCHMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOECHUS.
Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUISL COCTaBJICHHS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
(dbopMyn OpraHMYECKHUX BEIIECTB.
OnpenensTe BUABI XMMUYECKON CBA3U
(onuHapHBIE, KPATHBIE) B OPraHUYECKUX
COEIUHEHUSX.

PackpsIBaTh pOb OpraHUYECKON XUMHUH B

IPUPOJIE, XapaKTEpPU30BaTh €€
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* JleMOHCTpaIuu:
- 03HaKOMJIEHHE C 00pa3amMu
OpPraHMYECKHUX BEIIECTB U MaTepuaiaMH Ha
UX OCHOBE;
- OIBITHI 10 TPEBPAIICHUIO OPTAaHUUECKUX
BEIIECTB MPU HArpeBaHUH (TIJIaBJICHHE,
oOyTJIMBaHUE U TOPEHUE).

* JJaGopaTopHBIE OMBITHI:
- MOJICTUPOBAHUE MOJIEKYJ OPraHMYECKHUX
BEIIECTB

3Ha4eHHE B )KM3HU YEJIOBEKA,
WITIOCTPUPOBATH CBS3b C APYTUMHU
HayKaMH.

Habmnronats 1 onuceiBaTh
JIEMOHCTPALIMOHHBIE OMBITHL; IPOBOJIUTH U
OIHCHIBATH J1A0OPATOPHBIE OIIBITHI U
MPAKTHYECKUE pabOThHI

Hroro no pazneny

Paznen 2. YriieBoaopoabl

2.1

[IpenenvHbie
YIJIEBOJIOPO/IBI - aJIKAHbI

AJIKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKUH psAll. MeTaH u dTaH -
MPOCTEUIIINE MPEACTABUTEIMN aTKAHOB:
COCTaB, XUMHYECKOE CTPOCHHE, (PU3nueckue
Y XUMUYECKHUE CBOMCTBA (peakiuuu
3aMEIICHUS U TOPEHUS ), HAXOXKJICHHUE B
MPUPOAE, MOJIYYEHHE U TPUMEHEHUE

2.2

Henpenenbueie
YTJIEBOJOPO/bI: AJIKEHBI,
QJIKAQJIUEHBI, AJIKUHBI

AJIKEHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHUH psii. DTHIIEH -
IIPOCTEUIIINN IPEACTABUTEND AJTKEHOB:
COCTaB, XMMHUYECKOE CTpOEHUE, PU3NYECKUE
U XUMHYECKHE CBOMCTBA (peaKInu
TUAPUPOBAHHUS, TAIIOTEHUPOBAHUS,
rUJpaTalny,

PackppiBaTh CMBICIT U3y4aeMbIX HOHATHN
(BBISBIISATH UX XapaKTEPHBIE MPU3HAKH),
YCTaHABJIMBATh UX B3aMMOCBS3b,
MCII0JIb30BATh COOTBETCTBYIOIINE TOHATHUS
IIPY ONIMCAHUU COCTaBa, CTPOEHUS U
IIPEBpALICHUN OPraHUYECKUX COCIUHECHUM.
Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHHS MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpALIEHHO)
dbopmys OpraHUYeCKUX BEIICCTB.
YcTanaBiuBaTh NPUHAJIC)KHOCTD BEIIECTB

K OTNpEeJICJICHHOMY KJlaccy
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YTIEBOJOPOIBI
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OKHUCJICHUS U TTOJTMMEPHU3ALIHH )
HaXO0XJICHUE B MPUPOJE, MOTYUCHHUE U
MIPUMEHEHHE.

Ankanuenst: OyraaueH-1,3 u
MeTwiOyTanueH-1,3, xummuueckoe
CTPOCHHUE, PEAKIIUS TOJIMMEPU3ALIUH,

npUMEHEeHHE (U1 CUHTEe3a MPUPOTHOTO

¥ CHHTETUYECKOTO KaydyKa ¥ PEe3UHBI).
AJNKHMHBI: COCTaB M OCOOCHHOCTH
CTPOCHUS, FTOMOJIOTUYECKUM PSIJI.
AT1eTUIEH - MPOCTEUIIINI
MPEICTaBUTEIb AJIKHHOB: COCTAB,
XUMUYECKOE CTpOeHUE, GU3UUECKUE U
XUMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAIIOTEHUPOBAHUS,
rUApaTaluyi TOPeHus ), HaXOXKJICHUE B
MPUPO/JIE, MOJTYYEHHUE U IPUMEHECHUE

ApeHbl: 6€H30I1 U TOJIyOJI, COCTaB,
XUMHYECKOE CTPOCHUE MOJIEKYII,
¢bu3znueckne 1 XMMHUYECKHE CBOMCTBA
(peakuuu raJoreHupoBaHUs U
HUTPOBAHUSA), IOJTy4YEHUE U
npuMeHeHue. BriusHue 6eH3ona Ha
OpraHMsM uesnoBeka. ['eHeTnueckas
CBA3b YIIIEBOJOPOIOB

YTIIEBOOPOJIOB MO COCTAaBY U
CTPOCHHIO, HA3bIBATh UX IO
CHUCTEMATUYECKON HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHAJIbHBIC HA3BAHUS
OTJIETBHBIX MPEICTABUTEICH
YTIIEBOIOPOIOB.

OnpenensiTh BUABI XUMHUUECKON CBS3H B
MOJIEKyJIaX yTieBOJAOPOJIOB;
XapaKTepru30BaTh 3aBUCUMOCTD
PEaKIMOHHON CITIOCOOHOCTH
YTIE€BOJAOPOJIOB OT KPATHOCTH
KOBaJICHTHOM CBSI3H.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
MpPUMCHCHHE, (PU3MICCKUE B XUMUICCKUE
CBOMCTBA, Ba)KHEHUIIIHE CITOCOOBI
MOJTYYCHUS TUITHYHBIX TIPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB YTIICBOIOPOIOB
(MeTaHa, hTaHa, dTUJICHA, allCTUIICHA,
Oyraauena -1,3, 6eH301a, TOIyoNa).
BBISBIISATE TEHETUUECKYIO CBSA3b MEXKTY
YTIIE€BOJAOPOIaMU U TIOJITBEPKIATh €€
HAJINYWE YPAaBHEHUSMH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN
C WCTIOJIh30BAHUEM CTPYKTYPHBIX

dbopmy.
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2.4

[IpupoaHbie
VCTOYHHUKHN

yTJIEBOJIOPOJIOB U UX
nepepaboTka

[Tpuponnsiii ra3. [lonyTHble HEPTAHBIE

ra3el. Hed1h 1 €€ nmpoucxoxieHue.

CnocoOsl iepepadoTku HePTH:
MEPETOHKA, KPEKUHT (TEPMHUYCCKHH,

KaTanuTudeckuit). [IpoayKTel
nepepaboTku HeTH, UX TPUMEHEHUE
B [IPOMBIIIJIEHHOCTH U B OBITY.
KameHHBI yrosib 1 NpOgyKTHl €r0

epepadoTKH.
IKCNepUMEeHTAIbHbIE METO/AbI

U3y4eHHUs BellecTB
U UX NpeBpalleHuii:

* JlemoHCTpaLuu:
- kosnekiuu «HedTe» u «Yronby;
- BugeodparmMeHT «Bynkanuzamus

PE3UHBI».

» JJabopaTopHbIE OIBITHI:

- KAaUeCTBEHHOE OIpe/ielieHne yriepoaa
¥ BOJIOPOJIa B OPraHMYECKHUX BELIECTBAX;
- O3HaKOMJIEHHUE ¢ oOpasiamMu
1acTMace, Kay4yKoB M PE3UHBI;

- MOJICJIMPOBAHHUE MOJIEKYJI
YTJIE€BOI0POJIOB U
raJloreHONPOU3BO/IHBIX.

* [IpakTnueckue paboTHI:

Ne 1. ITonyueHue sTHIIEHA U U3YYEHHE
€r0 CBOMCTB.

XapakTepu3oBaTh HCTOYHUKHU
YTJIEBOJIOPOIHOTO CHIPhs (HEPTH,

IPUPOAHBIN T'a3, Yrojb), CIOCOOBI UX
nepepadOTKH U MPaKTUYECKOE

INPUMCHCHHUC ITOJIYy4aCMBIX IIPOAYKTOB.
Hcnonp3oBaTh CCTCCTBCHHO-HAYYHBIC

MCTOAbI TIO3HAHHA - IPOBCACHUC,
Ha6JHOI[€HI/I€ H OIMKMCaHUEC XUMHUYCCKOI'O

IKCcTIepuMeHTa (JTabopaTOpPHBIC OIBITHI U
MPAKTUYECKUE pabOTHI).

CnenoBarhb IpaBuiiaM 0€30I1acHOM
paboThl B 1a00OpaTOpU

IIPH UCIIOJTH30BAaHUM XUMHUYECKON
MOCY/IbI 1 000PYOBaHUS, a TAKKE
MpaBujiaM 0OpaIlleHUsl C BEIIECTBAMHU

B COOTBETCTBHH C HHCTPYKIUSIMHU
BBITIOJTHEHUS JTaOOPATOPHBIX OIBITOB U
MPaKTUYECKUX pabOT MO MOTYyUYCHUIO U
M3YUYEHUIO OPTraHUYECKUX BEIECTB.
[IpencraBasiTe pe3ysibTaThbl
AKCIIEpUMEHTa B (hopMe 3amucu

YPaBHEHUH COOTBETCTBYIOIIUX PEAKIUN
Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOAUTH BBIYKCIICHUS

JUISL OIIPENETICHHS] MOJIEKYJIIPHOU
(bOopMyIIBI OPraHMYECKOTO BEIIECTRA,

10 YPABHEHUIO XUMUYECKON pEaKIIUU.
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» Pacuérnble 3amaun:

- OIpeJesieHUue MOJIEKYISIpHON (HOpPMYIIbI
OPraHMYECKOro BEIIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB XUMHYECKHUX 3JIEMECHTOB;

- pacy€Thl MO0 YPAaBHEHUIO XUMUUECKOM
peakiuu

CaMocTOATENBHO IIaHUPOBAaTh U
OCYULIECTBIISATh CBOIO ITO3HABATENIBHYIO
JIeATENIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B TPYIIOBOH ydeOHOM
JIEATETBHOCTH

Htoro no pazneny

13

Paznen 3. Kuciaopoacoaep:xain

HE OPTAHUYCCKHEC COCAMHCHUA

3.1

Cruprel. denon

3

[IpenenbHble OTHOATOMHBIE CITUPTHI:
METAHOJI U 3TAHOJI, XUMUYECKOE CTPOCHHE,
bu3HUYecCKre U XUMUUYECKUE CBONCTBA
(peakiuu ¢ aKTUBHBIMHU METaJUIaMH,
rajoreHoBOJI0POJaMH, TOPEHHUE),
npuMeHeHue. BogopoaHast CBs3b.
DU3MOIOTMYECKOE JICHCTBUE METaHOJIa U
ATaHOJIa HA OPraHU3M YeJIOBEKa.
MHOTrOaTOMHBIE CITUPTHI: STUIICHTJIMKOJIb U
[JIMLIEPUH, XUMHUYECKOE CTPOCHHE,
bu3UYecCKre U XUMUUYECKUE CBONCTBA
(B3auMOJIeHiCTBHE CO MIECTOYHBIMU
MeTaJJIaMH, KaueCTBEHHAsl peakiys Ha
MHOTOATOMHBIE CITUPTHI). PDU3HNOIOTHIECKOE
JICCTBHE HA OPraHU3M YEJIOBEKA.
[IpruMmeHeHue raunepruHa U STUIICHTIIUKOIIS.

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHI
(BBIBIIATH UX XapaKTepHbIe MPU3HAKH),
YCTaHABJIMBATh UX B3aMMOCBSI3b,
WCII0JIB30BATh COOTBETCTBYIOIINE TOHATHUS
IIpU OMKMCAHUU COCTaBa, CTPOCHUS U
[IPEBPALLECHUN OPTAHUYECKUX COEAUHECHUM.
Hcnonb30BaTh XUMHUUECKYHO CUMBOJIUKY
JUISL COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
(bopMyI1 OpraHuYeCKUX BEIIECTB.
¥YcraHaBiMBaTh NPUHAJIEKHOCTD BEIIECTB
K OIIPEACIICHHOMY KJIacCy IO COCTaBY U
CTPOEHUIO, Ha3bIBaTh UX IO
CUCTEMATUYECKON HOMEHKJIATYpE;

IMPUBOIWUTH TPUBHUAJIbHBIC HA3BAHUA
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3.2

AJpIeruabl.
KapOoHoBbIe KUCTOTHL.
CrnosxHble 3Qupbl
®enon. Ctpoenue
MOJIEKYIIbI,
¢usnueckue u
XUMUYECKHE

cBolcTBa (peHoa.
TokCHYHOCTH

(denomna, ero
(bu3HoIOrHIeCcKOe
nelicTBUE HaA

OpTraHHU3M YeJIOBEKa.
[Ipumenenue

dhenona

AJbaeruasl:
dbopManbpaerua u
aneTaabIAeT /I,
XUMHUYECKOE CTPOCHHUE,
¢buznueckue u
XMMHUYECKHUE CBOMCTBA
(peakiuy OKUCIICHUS U
BOCCTAHOBJICHUS,
KaueCTBEHHbBIE
peaKim), MoJIy4YeHue u
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MIPUMEHEHHE.

OHOOCHOBHBIC MpeJeIbHBIC KAPOOHOBHIS
KHUCIIOTBI: YKCYCHAs! KHCIIOTa, XUMHUYIECKOE
cTpoeHue, pu3nuecKre 1 XUMHUIECKHE
cBoOMcTBa (00IIHME CBOMCTBA KHCIIOT,
peakmus dTepudrKaIim), MOJTyICHHUE U
npumeHeHnue. CTeapruHOBas U OJICMHOBAS
KHUCJIOTHI KaK MPEICTABUTENH BBICIIIUX
KapOOHOBBIX KMCIOT. MbuIa KaK coiu
BBICIITUX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE
IIEUCTBHE.

CnoxxHbie 3pUPHI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [" uaponu3
CIOXKHBIX 2PUpoB. XKupsl Kak

OT/CJIBHBIX MPEJACTaBUTENCH
KUCJIOPOACOAEPKAIINX COCTUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHne, GU3NYECKUe ¥ XUMHIECKHE
CBOICTBA, Ba)KHEHIIINE CITOCOOBI
MOJTyYEHUs TUTTMYHBIX TIPEICTaBUTEICH
pPa3IMYHBIX KIAaCCOB
KHUCIIOPOJICOACPIKALUX COCTUHCHUI
(MeTaHoJa, dTaHONA, TIAUIEpUHA, (eHoa,
dhopmanbaeruaa, aleranbaeruaa, YKCyCHOU
KHUCIIOTBI, TJTFOKO3BI, Caxapo3bl, Kpaxmaia,
LIEJUTIOJI03bI ); BBISIBISITh TEHETUYECKYIO

CBSI3b M@Ky HUMU U TIOATBEPKIATh €€
HaJIMYue YPaBHEHUSAMHU
COOTBETCTBYIOUINX XUMUYECKUX PEaKIUN
C UCTOJIb30BaHUEM CTPYKTYPHBIX
dbopmy.

OnuceiBaTh COCTaB, XUMHYECKOE
CTpOEHUE U IPUMEHEHHUE )KUPOB,
XapaKTepU30BaTh UX 3HAYCHHUE TS
KU3ZHEEATEIHHOCTH OPraHU3MOB.
Oco3HaBaTh OaCHOCTH BO3JICUCTBUS Ha
YKUBBIE OPTaHU3MBI OMIPEICICHHBIX
OpPTraHWYECKHUX BEIECTB, MOSICHAThH Ha
MpUMepax CrnocoObl yMEHbILICHUS
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IIPOU3BOJIHLIC I'NTMICPHUHA U BBICIINX

KapOOHOBBIX KUCIOT. [ MIpoiIn3 KupoB
VYrneBoapl: cocTaB, KIacCHPpUKaLus

yI€BOA0B (MOHO-, IU- U TIOJIUCAXAPUIbI).
I';mroko03a - MpoCTeNINi MOHOCAaXapua:
O0COOEHHOCTHU CTPOEHUS MOJIEKYJIbI,
(du3nUecKre U XMMHUYECKUE CBOWCTBA
TJIIOKO3BI (B3aMMOJIEHCTBHE C THIPOKCUIOM
meau(Il), okucnenne aMMuadHbIM
pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHUE, OPOKEHUE TIIOKO3bI),
HaXO0XJCHHUE B IPUPOJE, IPUMEHEHUE
TJIIOKO3bI, OMOJI0rHYecKas poib B
KU3HENIEATEIbHOCTU OpraHu3Ma YeJloBeKa.
dortocuHTe3. PpyKTO3a KaK U30MeEp
TJIFOKO3BI.

Caxapo3a - npeJcTaBuTeNb JUCaXxapuioB,
THJIPOJIU3 Caxapo3bl, HAX0XKJICHUE B
npupoje u npuMenenne. Kpaxman n
LEJUTI0JI03a KaK MPUPOJIHBIE TOJIMMEPHI:
CTPOEHHME KpaxMaja U LEeJUTF0JIO03bI,
¢du3nyeckre 1 XUMUYeCKHe CBOMCTBA
Kpaxmasia (TUIpOau3, KaueCTBEHHAs
pEaKIMs C HOJIOM).
JKCIepMMeHTAJbHbIE METOAbI H3YYCHHUS
BELECTB M UX NpeBpPALLCHUI:

Y TIPEIOTBPALLEHUS UX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl IO3HAHMSI - TPOBEJICHUE,
HAOJII0/IEHNE U ONMCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (JJa0OpaTOPHBIE ONBITHI U
IPaKTUYECKUE pabOThl).

CnenoBatb npaBuiiaM 06€3011acHON pabOThI
B JIa0OpaTOpHUU MIPU UCIIOIB30BAaHUU
XMUMHUYECKON NOCYIbl U 000pyAOBaHUs, a
TaKXe MpaBuiIaM oOpaleHus ¢
BELIECTBAMU B COOTBETCTBUH C
MHCTPYKLHSAMHU BBIITOJIHEHUS
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
paboT MO MOJYYEHUIO U U3YyUYEHUIO
OopraHMuyeckux BeuiecTB. [IpencTaBisTh
pe3yNbTaThl 3KCIIEpUMEHTa B (hopme
3alMCU YPABHEHUIN COOTBETCTBYIOLIUX
peakuuii ¥ 1eJaTh BBIBOJIbI HA UX OCHOBE.
ITpoBOAUTH BBIUMCIIEHUS ISl ONIPEAEIICHUS
MOJIEKYJIIPHON (POPMYJIIbI OPraHUYECKOTO
BELIECTBA, 10 YPABHEHHUIO XUMUYECKOMN
peakuuu. CaMOCTOATENBHO IJIAHUPOBATH U
OCYILECTBIIATH CBOIO [1I03HABATEIBHYIO
JESTENbHOCTD; MPUHUMATh AKTUBHOE
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« JlabopaTopHbI€ ONBITHI:

- TOPEHHE CIHUPTOB;
- B3aUMOJICHCTBHUE IIIULIEPUHA C
ruapokcuaom meau(11);
- Ka4eCTBEHHBIC PEaKIINH aJIbJICTUIOB
(OKHCJIEHHE aMMHUAYHbIM PaCTBOPOM OKCHIa
cepedpa u ruapokcugaom mena(ll));

- B3aMMOJICHCTBHE Kpaxmaa ¢ HOJOM.

* [IpakTueckue paboThI:

No 2. CBoiicTBa pacTBOpa yKCYCHOM
KHUCIIOTBHI.

* PacuérHsbie 3amaun:
- OIpeeNeHue MOJIEKYISIPHON (OPMYIIbI
OpPraHUYEeCKOTro BEIIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB XUMHYECKUX DJIEMEHTOB U TI0
Macce (00beMy) TPOAYKTOB CTOpPaHUs;
- pacy€Thl MO YPaBHEHUIO XUMHUYECKOMN
peakiu

y4acTHE B TPYIIOBO ydeOHOM
JIeATEIIbHOCTU

Hroro no pazneny

13

Pa3nen 4. AzoTcoaep:kaniue opraHudeckne coeTHHeHHs

4.1

AMUHEL.
AMWHOKHUCIIOTEL.
benku

3

AMMHBI: METWJIAMUH - IPOCTEUILNN
IIPEJICTaBUTEIIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOeHUE, PU3NYECKUe U

XMMHYECKHE CBOWCTBA (peakuu

PackpsIBaTh CMBICI U3y4aeMbIX TOHATUN
(BBISIBIIATH UX XapaKTepHbIEe IPU3HAKHU),
YCTaHaBJIMBAaTh UX B3aUMOCBS3b,
MCII0JIB30BATh
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C KHCJIOTaMU Y TOPEHUS ), HAXO0XKJCHHUE B
npupojie. AMUHOKHUCIIOTHI KaK
aMdoTepHbIe OPraHNYECKUE COSTUHEHHUS.
du3nIecKue U XMMUYECKHEe CBOMCTBA
aMUHOKHCJIOT (Ha TIpUMEpPE TIIUINHA).
buonorunueckoe 3HaueHUE aMUHOKHCJIOT.
CHUHTE3 MENTUIOB.

benku xak mpupoHbIE TOJUMEPHI.
[lepBuuHas, BTOpUYHAs U TPETUUHAS
CTPYKTypa 0enKkoB. XMMHUECKHE CBOMCTBA
OCJIKOB: THAPOIIH3, ACHATYpALIHS,
KaueCTBEHHBIE PEAKIIUH HA OCIIKHU.
JKCcNepuMeHTAIbHbIE METO/Ibl U3y4YeHUSA

BeLIECTB M UX NPeBPALeHHI;
* JlemoHcTpanuu:

- JeHATypalus OCIKOB IPH
HarpeBaHUU;

- IIBETHBIC PEAKIIMU OCIIKOB
COOTBETCTBYIOIINE OHATHS TIPU
ONMCAaHUU COCTaBa, CTPOCHUSA U
MPEBPAIICHUNA OPraHUYECKUX
COEJIMHEHUN.

Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTS1 COCTABJICHUS] MOJIEKYJISIPDHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHO) (hopMyIT OpraHMYeCcKUx
BEILIECTB.

OrnpenensTe NPUHAAJIEKHOCTD BEIIECTB K
ONPEAECIEHHOMY KJIACCY MO COCTAaBY U
CTPOEHUIO, HA3bIBATh UX IO
CHUCTEMAaTUYECKON HOMEHKIIATYPE;
MIPUBOJUTH TPUBUATIBbHBIC HA3BAHUS
OTAEJNBHBIX MPEACTABUTEIECH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
NpUMEHEeHHE, (PU3HUYECKIEe U XUMUYECKUE
CBOMCTBA, BAXKHEUIIIKE CITIOCOOBI
MOJIYYEHUSI TUIIUYHBIX MPEICTaBUTENIEH
a30TCOJEPIKAIIUX COCTMHEHU N
(MeTuaMuHa, TTUIMHA, OETIKOB).
OnuceiBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOMCTBA OETKOB; MOSICHATH HA ITPUMEpax
3Ha4YeHHE OCJIKOB JIJIs OpraHu3Ma
YEeJI0BEKa.
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Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl IO3HAHUS - HAOII0AaTh U
OIUCHIBATH JEMOHCTPAIIMOHHBIN
OKCIICPUMEHT.

CaMOCTOATENBHO IJIAHUPOBATH U
OCYIIECTBJISTH CBOIO TO3HABATEIILHYIO
NeSITETbHOCTD; IPUHUMATh aKTHBHOE
y4acTue B IpyNIoBoi yueOHOM
JeSITETLHOCTH

Hroro no pasaeny

3

Pa3neun. 5. BbicOkOMOJIeKyJIsIPHBIE COeTMHEHUS

5.1

[Tnactmaccel. Kayuyku.
Bomnokna

2

OCHOBHBIE TOHATUS XUMHUH
BBICOKOMOJIEKYJISIPDHBIX COCTMHEHUM:
MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO,
CTEIEHb MTOJIMMEPU3ALINY, CPEIHSAS
MOJIEKYJIsipHast Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCINHEHUN
- IOJIMMEPU3ALMS U TIOJIMKOHICHC AL
[Tnactmaccs! (MOAUMATUIIEH, TOJTUIPONUIIEH,
HOJINBUHUWJIXJIOPU/T, IOJTUCTUPOIT).
HarypanbHblii 1 CHHTETUYECKHUE KaYyUyKH
(OyTanreHOBBIH, XJIOPONPEHOBBIN U
M30MPEHOBLIN). BookHa: HaTypalbHbBIS
(XJIOTOK, MIePCTh, MIETK), HCKYCCTBEHHbIE
(areTaTHOE BOJIOKHO,

Bnaners n3ydaeMbIMU XUMUYECKIMHU
MOHATUSAMU: PACKPBIBATH CMBICI N3Y9aeMbIX
MOHATUHN ¥ IPUMEHSATH ATH MOHATHUS TIPU
OIMMCAaHNH COCTAaBa U CTPOCHUS
BBICOKOMOJIEKYJISIPHBIX OPraHUYECKUX
BEIIIECTB, JJIs1 OOBSICHEHUSI OTJEIIbHBIX
(bakToOB U SBJICHUI.

Hcnonp30BaTh XUMHUYECKYIO CHUMBOJIUKY
JUIS COCTaBJICHUS CTPYKTYPHBIX (POPMYIT
BEILIECTB U YPAaBHEHUU peaKLui
MOJTUMEPHU3aIINH 1 TTOJIMKOHICHCAITIH.
OnwuceIBaTh COCTAB, CTPOCHHUE, OCHOBHBIE
CBOICTBa KayuyKOB, Hanbosee
pacmpocTpaHEHHBIX BUIOB TIACTMACC,
BOJIOKOH; TPMEHEHUE
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BHCKO3a), CHHTETHYECKHUE (KarpoH U
JIaBCaH).

JKcnepUMEHTANIbHbIE METOAbI H3y4YeHUsI
BelleCTB M UX NMpeBpalleHUI:

* JlemoHCTpauuu:

- O3HaKOMJIEHUE ¢ 00pa3aMu MPUPOJIHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcC,

B Pa3JIMYHBIX OTpaACIAX. Hcnonp3oBaTh
CCTCCTBCHHO-HAYYHBIC MCTO/IbI IIO3HAHUA -
Ha6J'IIOI[aTB " OIIKMChIBATh
I[eMOHCTpaHI/IOHHHﬁ OKCIICPUMCHT

Kay4yKOB
Hroro no pazaeny 2
OBILEE KOJJMYECTBO 34
YACOB T10 [TIPOT'PAMME
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11 KJIACC
Hanmenosanune
Ne Komuectso OCHOBHBIE BHIBI JIESITEILHOCTH
pa3iesioB U TeM IIporpaMMHOE COIEPKAHKE
m\it 4acoB 00yJaroIIMXCs

yueOHOro0 npeameTa

Pasnen 1. TeopeTruueckue 0CHOBbI XUMHH

1.1

CtpoeHne aToMOB.
[Iepuoguuecknit 3aKOH
"

[Tepuonnueckas
CHCTEMa XMMHYECKHUX
anemenToB J[.1.
MenaeneeBa

3

Xumuueckuit 3nemMeHT. AtoM. CocTaB aToMa,
W30TOIBI. DJIEKTPOHHAS 000I0UKa.
DHEPreTUHYECKUE YpOBHU, TOJYPOBHHU.
AToMHBIC OpOHTATH, S-, P-, d-, /-37IEeMEHTBHI.
OcobeHHOCTH pacnpeieNieHUs dJIEKTPOHOB
10 OpOUTAISIM B aTOMax MajbIX U OOJBIINX
MEPUOJ0B. DIEKTPOHHAS KOHPUTYpaIs
aTOMOB.

[Tepuonnueckuit 3akoH u [lepuoauueckas
cHcTeMa XuMHYeckux sjiemenToB 1. U.
Menpeneea. CBsi3b NEPUOANIECKOTO 3aKOHA
u [lepuoarueckoil CuCTEMbI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpUEH
CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MCHCHHS CBOMCTB XMMHUUECKHUX DJICMECHTOB
1 00pazyeMbIX UMHU TIPOCTHIX U CIIOXKHBIX
BEILIECTB M0 FPpynmaM U nepuoaam. 3Ha4YeHUe
MEPUOUYECKOTO 3aKOHA U CUCTEMBI
XAMHAYECKHX

PackpriBaTh CMBICIT H3y9aeMbIX TTOHSATHN
(BBISBIIATD UX XapaKTEPHBIC MPU3HAKH),
yCTaHABIIMBATh UX B3aUMOCBSI3b.
PackpriBaTh CMBICIT IEPUOUIECKOTO
3akoHa JI. 1. Menneneena u
JEMOHCTPHUPOBATH €TO

CHUCTEMAaTU3UPYIOIIYI0, OOBICHUTEIBbHYIO U

MPOTHOCTUYECKYIO (PYHKIIUH.
XapakTepHu30BaTh AIECKTPOHHOE CTPOCHHUE
aTOMOB XMMHUUYECKHUX dJIEMEHTOB 1-4
IIEPHOIOB, UCIIOJIB3YS MOHATHUSA S-, P-, d-
AJICKTPOHHBIC OPOMTAIIH, SHEPTECTHICCKHE
ypoBHH. OOBICHATH 3aKOHOMEPHOCTH
U3MCHEHHS CBOMCTB XUMHYCCKHUX

JJIEMEHTOB U UX COECIMHEHUI MO Mepruoaam
u rpynnam [lepuonnueckon cucremst /1. M.

Meunnemneena
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anemeHTOB JI.1. MeHneneeBa B pa3BuTtun
HayKl. JKCIePUMEHTAJbHbIE METObI
U3y4YeHMsl BelleCTB ¥ UX MpeBpalleHuii:

* JleMmoHCcTpanuu:

Buasr Tabnun «llepuoauyeckas cuctema
XUMHU4YECKUX 3neMeHToB /.M. MenaeneeBa»

1.2

CrtpoeHue BelecTsa.
MHoroob6pasue
BEIIICCTB

Crpoenue BemecTBa. XUMHAYECKas! CBA3b.
Buapl (koBasieHTHAsI HEMOJIApHAS U
MOJIsIpHAs], HOHHASI, METaJUTHYecKasi) U
MEXaHU3MBbI 00pa30BaHUSI XUMUYECKOU CBSI3U
(0OMEHHBII U JOHOPHO- aKIENTOPHBIN).
Bonoponnas cBs3b. BaneHTHOCTS.
DIEeKTpOoOTpULIATENIbHOCTh. CTENEHb
okucieHus. Katnonsl u annonsl. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUS.

3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA.
Tunel KPUCTAINTUYECKUX PEIIETOK U
CBOICTBA BEIIIECTB.

[TonsaTHE O AUCTIEPCHBIX CHCTEMAX.
Uctunnsie pactBopsl. KonnuecTBeHHbIC
XapaKTEPUCTUKH pacTBOPOB (MaccoBast 10151
BEILIECTBA B PACTBOPE).

PackpbiBaTh CMBICIT U3y4aeMbIX TOHATHI
(BBLIEATH UX XapaKTepHbIE MPU3HAKK) U
IMPUMEHSATDH 3TU MOHATHS IPU ONTMCAHUU
COCTaBa U CTPOCHUS BEILECTB, JJIs
00BsICHEHUS OT/IETHHBIX (DAaKTOB U SIBIICHUH.
OrnpenensiTh BUIbl XUMUUECKOU CBSA3U
(KOBaJICHTHOM, MOHHOM, METAJUTMYECKOM,
BOJIOPOJIHOM) B COEMHEHUSX; TUIT
KPUCTAJUTMYECKON PEemIETKH KOHKPETHOTO
BellecTBa. OnpenensTh BAJEHTHOCTb U
CTEINEeHb OKUCIICHUS] XUMHUYECKUX
9JIEMEHTOB B COSUHEHUSX PA3IUYHOTO
cocTaBa. [IpoBoIUTH BBIUUCIICHUS C
WCIIOJIb30BAHUEM TIOHSITHUS «MaccoBas OJIsI
BEILIECTBA B PACTBOPE».

BJ'IaZ[eTB N3Yy4aCMbIMU XUMHWYCCKUMH
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Knaccuduxanus Heoprannyeckux
coennHeHu. Homenkiarypa
HEOpPraHMYECKHUX BELIECTB.
JKcnepuMeHTAJbHbIE MeTOAbI H3YYeHUS

BelIeCTB M UX NMPeBpPaLlleHuI:
» JlemoHcTpanuu:
- MOJICJIH KPUCTAIUTMYECKUX PEMIETOK.

» Pacu€rnble 3agaun: pacueTsl C
HCIIOJIb30BAHUEM ITOHATHS

«MaccoBasi JI0JIs PacTBOPEHHOTO
BEILIECTBA»

Xumuueckas peakuus. Knaccupukanus
XUMHYECKUX PEAKIMI B HEOPTaHUYECKOU U
OpPraHWYECKON XUMHUHU. 3aKOH COXPaHECHUS
MAacChl BELIECTB; 3aKOH COXPAHEHUS U
IIPEBPALICHUS JHEPTUM IIPU XUMHUECKUX
peakuusx.

CKopocTb peakuuu, €€ 3aBUCUMOCTD OT
pasnuuHbIX pakTopoB. OOpaTUMBbIE
peakuu. XMMUYECKOE PAaBHOBECHE.
@DaxTopsl, BIUAIOLINE HA COCTOSTHUE
XUMHUYECKOI'O0 PABHOBECHSI.

ITpunnun Jle [larense.
DNEeKTPONUTHYECKAs JUCCOLUALINS.
CunbHble U cnalble 3nekTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCa,
HEUTpasbHasi, enouHas. BogopoaHbli

MOHATHUSIMHU.
OOBSACHSTH 3aBUCUMOCTb CKOPOCTH
XUMHAYECKOU PEAKIINU OT PA3IAIHBIX
(bakTOpoB.

OnpenensTe XapakTep CMEIEHUs
XUMHAYECKOTO PABHOBECHS B 3aBUCUMOCTH
OT BHEILIHETO Bo3aeicTBuUs (mpuHuui Jle
[Tarenbe). CocTaBusITh ypaBHEHUS
peaKiuii pa3IMYHbIX TUTIOB; TIOJHBIE U
COKpaIlEHHBIC YPABHEHUS PEaKIIHii
MOHHOTO OOMEHA, YUUTHIBasl yCIOBUS, IPU
KOTOPBIX ATH PEaKIUU UIYT O KOHIIA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METOBI TIO3HAHUS - POBEICHHE,
HAOJII0/IEHNE U OTMCAHUE XUMHUYECKOTO
IKCTIEpUMEHTA (IEMOHCTPAIIMOHHBIC U
71a00paTOpPHBIE OTBITHI, MPAKTHICCKHE
paboThI): TIO ONIPEJCTICHUIO CPEIbI BOJIHBIX
pPacTBOPOB BEIIECTB, PEAKIIUA HOHHOTO
oOMeHa, BIMSIHUIO PA3IMYHbIX (DaKTOPOB
Ha CKOpocTh peakuuii. CienoBarhb
MIPaBUJIAM TOJIb30BAHUS XUMHUECKON
nocynoi 1 1a00paToOpHBIM
000py/I0BaHUEM.

[IpencTaBusaTh pe3ynbTaThl
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nokazatens (pH) pactBopa. Peakiuu
MOHHOTO OOMEHA B OPraHUYECKOH U
HeopraHndeckoi XuMuu. OKUCITHTEIHLHO-
BOCCTaHOBHTEINbHEIC peakiun. [loHsTre 00
AIIEKTPOJIN3E PACIUIABOB U PACTBOPOB COJICH.
[TpumeHeHue >MeKTpoIn3a.
JKCNepUMEHTAIbHbIE METOIbI U3yYeHUs
BeIleCTB U UX MPEeBPAIICHUM:

* JlemMoHCTpanuu:
- pazyokKeHHe MEePOKCUIa BOJIOPOIa B
NPUCYTCTBUU KaTaIH3aTopa.

* JIaGopaTopHbIE OIBITHI:
- TIPOBEJCHUE PEaKINii HOHHOTO OOMEHa;
- OIpeielIeHNe CPeibl PACTBOPOB BEILIECTB C

MIOMOIIBIO0 YHUBEPCATHLHOTO UHIUKATOPA.
* [IpakTuueckue paboTHI:

Ne 1. Bausinue pa3nuyHbix (akTOpoB Ha
CKOpPOCTh XUMUYECKON PEAKIIUU.

e PacuérHrle 3agaun:
- pacueTsl 10 YPAaBHEHUAM XUMUUYECKUX
pEeaKLuii, B TOM YUCJIE TEPMOXUMHUYECKUE
pacu€Thl

XUMHYCCKOI'O 3KCIICPUMCHTA B q)opMe
3alIicCH1 ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX

peaKI_II/Iﬁ n OCJIaTh BBIBOJBI HA UX OCHOBC.

HpOBOI[I/ITB BBIYHCJICHUS 110 YPABHCHUSAM
XUMHWYCCKUX pCaKHI/Iﬁ, B TOM 4HUCJIC
TCPMOXUMHUUCCKHUC paC‘—IéTBI

Hroro no pazneny

13
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Pa3nen 2. Heopranudeckasi Xummusi

2.1 Meraisl

6

Merauibl. [lonoxeHue MeTamioB B
[lepuoanueckoil cuCTEME XUMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB METAJLJIOB.
O6mue ¢u3nueckre cBOWCTBa METAJIIOB.
[IpumeHeHne MeTamuioB B ObITY, IPUPOJIE U
TexHuke. CriaBbl METaJUIOB.
DIEKTPOXUMUYECKHUN Pl HATIPSIKECHUM
MeTatoB. O01ue crnocoObl MOIYYEeHHUS
MetaioB. Kopposust metamnoB. CriocoOsbl
3aIIUTHI OT KOPPO3HH.

OO01mas xapakTeprucTUKa METAJUIOB TJIABHBIX
noarpynn (IA-rpynmna, 11A-rpynna)
Ilepnoauyeckoil cucTeMbl XUMHUYECKHUX
AJIEMEHTOB. AmfoMUHUN. AMOTEpHBIE
CBOICTBAa OKCHJIa U THUJIPOKCH/IA ATFOMUHUS.
OO1as XapaKTepuCTHKa METAIJIOB
no0ounbIx noarpymni (b-rpynm)
[Teproauyeckoil cucTeMbl XUMHUYECKHUX
3JIEMEHTOB: M€Jlb, IUHK, XPOM, JKEJIE30.
Baxxnaelinme coequHEHUS METAJIOB
(OKCHIBI, TUAPOKCUIBI, COJIH).
JKCIepUMEeHTAIbHbIE MeTOIbI U3yYeHHs
BeleCTB M UX NPeBpallleHUil:

PackpbiBaTh CMBICI U3y4aeMbIX TOHATUN
(BBLIEATH UX XapaKTepHbIE MPU3HAKK) U
IPUMEHSATDH 3TU MOHATHUS IPU ONTMCAHUU
COCTaBa U CTPOCHUS BEILECTB, JJIs
00BsICHEHUS OT/IEIbHBIX (PAKTOB U SIBJICHUM.
OOBsICHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB - METAJIIOB
Y UX COCIMHEHUI C y4ETOM CTPOCHHUS UX
aTOMOB M noJioxkeHus B [lepuognueckon
CHUCTeME XMMHUYECKUX deMeHToB /1. U.
Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) 00IIHE
XUMUYECKHE CBOMCTBA METAIIJIIOB, UX
BAKHEUIIMX COCIMHEHUN, IOATBEPKAAs 3TO
onycaHue NpuMepaMu ypaBHEHUN
COOTBETCTBYIOLIUX XUMUYECKUX PEaKIINii;
MPUMEHEHHUE METAJIJIOB B Pa3JINYHBIX
00J1aCcTAX, a TAaK)KE UCTIOIb30BAHUE UX JIJIS
CO3/IaHUsI COBPEMEHHBIX MAaTEPHAJIOB U
TEXHOJIOTHUM.

OnuchIBaTh COCOOBI 3aIIUTHI METAJIJIOB OT
KOPPO3HUH.

PackpeIBaTh CyIIHOCTH OKMCIIUTEIBHO-
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. JleMOHCTpauu:

- KOJUIEKIHUS « MeTasuibl U CILIaBbD».
. JIaGopaTOpHBIE OIBITHI:

- B3aUMO/JICHCTBHE THIPOKCUAA
QIIOMHUHUS C pAaCTBOPAMH KHUCIIOT U
IIeJI0YeH;

- KaueCTBEHHbIE pEeaKIUH Ha
KAaTHOHBI METAJUIOB.

. [IpakTuyeckue paboThI:

Ne 2. Pemenue skcriepMMeHTaIbHBIX 3aj1a4
1o Teme «MeTaibly».

. Pacuérnble 3anaun:

- pacueTsl Macchl (00beMa,
KOJIMYECTBA BEILIECTBA) MIPOIAYKTa
peakuuu, eclid OJIHO U3 BELECTB JaHO B
BH/JIE PACTBOpPA C ONPEIEICHHON MacCOBOMN
JI0JIel paCTBOPEHHOIO BEIlleCTBA
BOCCTaHOBMTEINbHBIX PEAKIUI
MOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOIO
Oananca 3Tux peakuuil. [lpoBoauts
peakuuu, NoATBEPKIAI0IINEe XapaKTepHbIe
CBOICTBA U3y4aeMbIX BEILIECTB,

pacro3HaBaTh ONBITHBIM ITYTEM MOHBI
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX
pacTBopax.

Hcrnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI I03HAHUS - IPOBEJICHUE,
HaOJI0IeHHE U ONTUCAHHE XUMHUYECKOTO
SKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOpHBIE OMBITHI, TPAKTUYECKUE
paboThl).

[IpencraBnsaTh pe3yibTaThl XUMUYECKOTO
AKCIIEpUMEHTA B (JOpMeE 3aMHCH
YPaBHEHHH COOTBETCTBYIOIIMX PEAKIIUI U
JIEJIaTh BBIBOJIBI HA UX OCHOBE.
CnenoBath npaBuiam MOJIb30BaHUS
XUMHUYECKOU MOCYI0N U Jab0paTopHBIM
000pyI0BaHHEM.

IIpoBOIUTE BBIUMCIIEHMS 10 YPABHEHUAM
XUMHUYECKHUX peakuuil. CaMoCTOATENbHO
IUIAHUPOBATh U OCYLIECTBIATH CBOKO
IIO3HABATEJIbHYIO
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JIEATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B TPYIIOBO ydeOHOM
JIEATEIIbHOCTU

2.2

Hemeramisl

Hewmeramnsl. IlonoxeHne HEMETAIOB B
Ilepuoauueckoit cucTeMe XUMHYECKHUX
anemenToB JI.W. Menneneea u
0COOEHHOCTH CTPOCHHS aTOMOB.
du3nyecKkue CBOMCTBA HEMETAIIOB.
AnnoTponusi HeMETAIIOB (Ha IpUMEpPE
KHCIIOpoJia, cepsl, hochopa u yriaeposa).
XHUMHYECKHE CBOMCTBA BaXKHEHUIITUX
HEMETAJIJIOB (TaJIOT€HOB, CEPHI, a30Ta,
docdopa, yriepoaa u KpeMHUSA).
Oxcuabl HEMETAIIOB.
Kucnopoaconepxkamye KuciaoThl.
Bonopoansie coefuHEeHUST HEMETAJIOB.
IKCNepUMEeHTAIbLHbIE MEeTOAbI H3yYeHUs

BeLIECTB M UX NpPeBPaLleHUI;
 JlemoHCTpauuu:

- 00pas3Iiibl HEMETAJIIOB;

- B3aUMOJEUCTBHUE MENU C a30THOU
KUCJIOTOM pa3InyHON KOHIIEHTPALIUH.

» JlaGopaTopHBIE OTBITHI:
- Ka4eCTBEHHBIE PEAKIIMU Ha aHUOHBI U
KaTHOH aMMOHUS.

PackpbIBaTh CMBICT H3y4aeMbIX MOHSATUM
(BBLIEIATH UX XapaKTEPHbIC TPU3HAKHU) U
MIPUMEHSITh 3TH MOHSATUS TTPU OTTUCAHUH
COCTaBa M CTPOCHUS BEIIECTB, JJIA
OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SIBJICHUIA.
OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
M3MCHEHUHN CBOMCTB HEMETAIIJIOB M MIX
COCTMHEHUH C y4€TOM CTPOCHHS UX aTOMOB
1 nojoxxeHus B [lepuonueckon cucreme
xuMudeckux sneMenToB 1. . Menaeneena.
XapakTepu3oBaTh (OMUCHIBATH) 00IIIHE
XUMHUYECKHUE CBOMCTBA HEMETAJIOB, UX
BOXHEUIIMX COCIMHEHUH, MOATBEPKAAS 3TO
OTMCaHKUE TPUMEpPaMH YpaBHEHU I
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHI.
XapakTepu3oBaTh BIUSHUE HEMETAIOB U
WX COCIMHEHHI Ha )KUBbIEC OPTaHU3MBI;
OMHCHIBATh TPUMEHEHUE B PA3TUIHBIX
00JIaCTAX MPAKTUUYECKOU JIeATEIbHOCTH
YeJoBeKa.
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HEOPTraHUYECKUX U
OpraHUYEeCKUX
BEIIICCTB
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. [TpakTudeckue paboThI:

Ne 3. Pemienue 3kCriepuMeHTAIBHBIX
3amad 1o reme «Hemeramisy.

. Pacuérnble 3amaun:

- pacyeThl MacChl BEIIECTBA WU

o0beMa Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAacCe WU
00BEMY OJHOTO U3 YYACTBYIOIIUX B
pEeaKLMK BEUIECTB; paCUeThl MaCChI
(oOBeMa, KOJTMYECTBA BEIIECTBA)
MIPOJIYKTOB PEaKIUH, €CIIU OJJHO U3
BEILIECTB UMEET IPUMECH
Heopranndeckue u opraHuyecKue
KHuCIoThl. Heopranuyeckue u
OopraHu4eckre ocHoBaHUs. AMpoTepHbIe
HEOPTraHUYECKUE U OPraHUYECKHE
coequueHud. [ eHeTHueckas CBI3b
HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB

[ToaTBEpk1aTh CyLIECTBOBAHUE
TEHETHUYECKON CBS3U MEKIY
HEOPraHWYECKUMHU BEIIECTBAMH C
IIOMOILBIO YPAaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuid.

PackpbIBaTh CyIIHOCTh OKUCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIX pPEaKLIUM
MIOCPEICTBOM COCTABIICHUS JIIEKTPOHHOTO
Oayranca 3Tux peakuuii. [IpoBoauTh
peaKLyy, MOATBEPKIAAOIINE
XapaKTEepHbIE CBOMCTBA N3yYaE€MBbIX
BEILIECTB, PACIIO3HABATh OIBITHBIM ITYTEM
AHUOHBI, TPUCYTCTBYIOIIHNE B BOJIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS - IPOBEACHUE,
Ha0JII0/IEeHNE U OTTUCAHUE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPALIUOHHBIE U
nabopaTopHbIE OMBITHI, MPAKTUYECKUE
paboTHI).

[IpencraBasiTh pe3ynbTaTbl XUMHUECKOTO
AKCIIEPUMEHTA B JOpME 3arucu
YPAaBHEHHUM COOTBETCTBYIOIIUX PEAKIUN U
JleTIaTh BBIBOJIbI HA UX OCHOBE.
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CrnenoBaTh NpaBujiaM IOJIb30BaHUS
XUMHUYECKON NOCYA0H 1 1a00paTOpHBIM
000pyI0BaHHEM.

[IpoBOIUTE BBIUMCIIEHHS 10 YPABHEHUAM
XUMHUYECKUX peakuuil. CaMOoCTOATEIbHO
IJIAaHUPOBATH U OCYIIECTBIIATH CBOIO
MO3HABATEIbHYIO IESITEIbHOCTD;
MPUHUMATh AKTUBHOE Y4acTHE B TPYIIIOBOM
y4eOHOH J1eATeNbHOCTH

Hroro no pazaeny 17
Pasznen 3. Xumud u ;Ku3Hb
3.1. | XuMud 1 )KU3Hb 4

Pons xumMuu B 00€CIIEUCHUH SKOJIOTHYECKOM,
SHEPTeTHYCCKOMN M MUIIEBOI 0€301acHOCTH,
pPa3BUTHHU MEIUIMHBI. [[oHATHE O HAYYHBIX
METO/IaX MO3HAHUS BEIIECTB U XUMUUECKUX
peaKIuu.

[IpencraBnenus 06 0OMIUX HAYIHBIX
MPUHIMIIAX TPOMBIIICHHOTO MOJyYeHUS
BOKHEUIIIUX BEIIECTB (HA MpUMepax
MIPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIIOTHI,
METaHoJIa).

UenoBek B MHUpE BEIIECTB, MATEPHUATIOB U
XUMUYECKHUX PEAKIMi: XUMUS U 3[I0POBbE
YeJIOBEKa; MpaBUIia UCTIOIb30BaHUs
JIEKapCTBEHHBIX

PackpbIBaTh posIh XUMHHU B PEIICHUN
9HEPreTUYECKHX, CHIPHEBBIX U
HKOJIOTUYECKHX MPOOIIEM YeIOBEUECTBa,
OIKCHIBATH OCHOBHBIE HATPABIICHUS
Pa3BUTHSI XUMUYECKON HAYKH U
TEXHOJIOTHH.

[TpumensTh mpaBuiia 6€30MaCHOTO
oOpalleHus ¢ BeIeCTBaMU,
UCIIOJIb3YEMbIMH B TIOBCETHEBHOM KU3HHU,
IpaBuJIa MOBEACHUS B 1IEJIAX COepeKeHUS
310POBbS M OKPYKAIOUIEH IPUPOJHON
Cpelibl; MTOHUMATh Bpes (0MacHOCTD)
BO3/ICHCTBUS Ha KUBbIE OPTraHU3MBI
OIpEJIEIIEHHBIX BEIIECTB CMBICI IIOKA3aTeNs]
ITJIK, nosicHATh
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IpenaparoB; MpaBuiIa 6€30MacHOTO
WCITOJIb30BaHMSI TIPEMapaToB OBITOBOM XUMHH
B IIOBCEJIHEBHOM JXWU3HU. brITOBas
XUMHYECKAsi TPAMOTHOCTh

Ha IpUMepax crocoObl YMEHbILIEHUS U
MPEeIOTBPAILEHUS UX BPEIHOTO
BO3JICUCTBUS.

AHanM3upoBaTh U KPUTUYECKHU OLIEHUBATD
MH(}OpPMALINIO, CBI3aHHYIO C XUMHUYECKUMHU
MpOLIECCaMU U X BIMSHUEM HA COCTOSIHUE
OKpYXaroIIeil cpebl.

Hcnonb30BaTh MOTy4YEeHHBIC 3HAHUS U
npescTaBiIeHus o chepax IesTeIbHOCTH,
CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMHU
TEXHOJIOTUSIMHU, KaK OCHOBY JIJIsI
OpHUEHTAINH B BRIOOpE cBOEH Oyyieit
podecCuoHaNBHON NESITENHHOCTH.
[IpuHuMaTh yyacTre B 00CYKIEHUU
po0IeM XUMUYECKON U IKOJIOTUUECKOM
HaIpaBJIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIHMIO 110 MpodiieMe u
npeJiaratb BO3MOXHbBIC TyTH €€ pelieHus

Hroro no pazaeny 4
OBILEE KOJINYECTBO 34
YACOB T1IO TIPOTPAMME
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