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HOACHUTEJBHAS 3AITUCKA

[IporpammMa 1O XUMUM Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHOro 3aKoHa OT 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoit @enepauun», TpeOOBaHUN K pe3ysibTaTaM
OCBOCHHS (eaepanbHOoil 00pa30oBaTEIBLHOM MPOTPAMMBI  CPETHEro O00IIero
obpazoBanuss  (POIl  COO), npencraBineHHeix B DeaepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapte COO, ¢ yuérom Konneniuu
npernojaBanus  yd4eOHOTo  mpeaMmera «XUMUsS» B 00pa30BaTelIbHbBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yomImx OCHOBHEIE
o0pa3zoBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUS
Bocniutanuss B Poccumiickoin @Penepanmu Ha nepuoa a0 2025 roga»
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3paboTKe MpOrpaMMBbI MO XUMUH, K OMPEIETICHUIO
oOmelt crparerun OOydYeHHs, BOCIHTAHHS U Pa3BUTHS  OOyYaroOIIUXCs
cpeacTBamu y4yeOHoro mpeamera «Xumus» maist 10—11 kiaccoB Ha 6azoBom
YPOBHE  COCTaBWJIM  KOHIenTyainbHble monoxenus @OIOC COO o
B3aUMOOOYCIIOBJIECHHOCTH LI€JIEH, COJEp)KaHMsI, PE3yJbTaTOB OOy4YeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITY CKHUKaMH
00111600pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThlO HX
obpazoBaHHOCTU. OHO CHYXKHUT 3aBEpIIAIONIMM JTaloM peaau3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XMMHYECKOro 0Opa3oBaHHsS. ODTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TMPHUPOABI, (OPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KYJbTYphl YEJIOBEKa, a TaKKE HKOJOTHUYECKH OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 37I0pOBbIO U MPUPOJHON cpefe. PeanusyeTcs xumMuueckoe 00pa3oBaHue
oOydJarommxcsi Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUS CpPEICTBAMU
y4eOHOTO mpeaMera «XUMHUS», COACpKAHWE U TOCTPOCHHE KOTOPOTO
OTPE/ICNICHbl B MPOTPaMMeE MO XUMHUHU C YUETOM CcHenuPUuKU HAyKu XUMUH, €€
3HA4YEHUS B MO3HAHUM MPUPOIBI U B MATEPUATILHON JKHU3HU OOIIECTBA, a TAKXKE C
y4€ToM OOIUX 1eJled ¢ NPUHIUIIOB, XapaKTepU3yIOIIUX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero obOmiero oOpasoBanusi B Poccuiickoii
denepanum.

XUMUS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0COOYI0 POJib B
COBPEMCHHOM IMBWIM3allUM, B CO3JJaHUM HOBOW 0a3bl MaTepHaIbHOU
KyabTypbl. OHa BHOCUT CBOM BKJIaAg B (OPMHPOBAHHE PalMOHAIHLHOTO
HAy4YHOTO MBINUIEHUS, B CO3/IaHUE IIEJIOCTHOTO TMPEIACTaBICHUS 00



OKpYXamIIeM MHpPE Kak O €IUHCTBE NPUPOABI M YEIOBEKA, KOTOPOE
dbopMupyeTCsT B XMMHUHM HAa OCHOBE ITIOHUMAHHUS BEIIECTBEHHOTO COCTaBa
OKpY>KaroIlllero MUPa, OCO3HAHMS B3aUMOCBSA3U MEXKIY CTPOECHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSI C JIPYITMMH €CTECTBEHHBIMU HAyKaMUW, XHMUSA
cTaja HEOThEMJIEMOM YacThI0 MHUPOBOW KYJIbTYpbl, HEOOXOAUMBIM YCIOBHUEM
YCHENIHOTO TPYJa W KU3HU KaXJ0ro wieHa obmectBa. CoBpeMEHHas XUMUS
KaK HayKa CO3MJaTelIbHAs, KaK HayKa BBICOKMX TEXHOJOTWW HaIlpaBJICHA Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOM, TMHUIIEBOM, SKOJIOTMYECKOH O€30MacHOCTH U
OXPAaHBbI 3I0POBBSI.

B cootBeTcTBUM C OOmMMMH LEISMA M MPUHIUIIAMH CPEIHETO OOIIETOo
oOpa3zoBanusi cojaepxkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbIi
YpPOBEHb M3YUCHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYIbTYPHYIO
MOJITOTOBKY oOyyarommxcsl, HEO0OXOIUMYIO M I BBIPAOOTKHU
MHPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B KHU3Hb COLIMYyMa,
IpOJOJDKEHUs 00pa3oBaHMsl B Pa3lMYHBIX 00JacTsIX, HE CBSI3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocrapnsiomuM  npeaMeTa «XUMUsD SBISIOTCS 0a30BbIE KypChl —
«Oprannueckass xumus» U «OOIIasi U HeOpraHUYecKass XUMHS, OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUS KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOMl HAyKH:
CUCTEMa 3HaHUH MO0 HEOPTAaHUYECKON XUMUH (C BKIIOUCHHEM 3HAHHUUN U3 00IIei
XUMUH) U OpraHudeckoi xumun. @opmMupoBaHue JaHHONW CUCTEMbl 3HAHUHN TIPH
M3YyYCHHH TIpeaMeTa O00eCleuyrnBaeT BO3MOXXHOCTh PACCMOTPEHHUS BCETrO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIMX MOHITHI, 3AKOHOB U TEOPUN XUMUH.

CrpykTypa comepkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas Xumus» c(HOpMHpPOBaHA B MPOTpaMME MO XMMHUH Ha OCHOBE
CUCTEMHOTO TMOJAXO0JAa K H3YYEHUIO Y4YeOHOro marepuaja U o00ycloBJIE€Ha
UCTOPUYECKH OOOCHOBAHHBIM Ppa3BUTHEM 3HAHUHW Ha  OMNpeaeIEHHBIX
TEOPETHUUECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOM XUMHUM BELIESCTBA
paccMaTpUBaAIOTCA HA YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUSI OPTaHUYECKUX
COCMHEHUN, a TaKXe Ha YPOBHE CTEPEOXUMHUUYECKMX M 3JIEKTPOHHBIX
NpeICTaBlIeHUd O CcTpoeHuu BemiecTB. (CBeneHHs 00 HM3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCA B Pa3BUTUM — OT YIJIEBOAOPOJOB JO CIOMXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIWHEHUU. B Kypce opranudeckol Xumuu
MOJIy4aroT pa3BUTHE C(QOpPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI TIEPBOHAYAJIBHBIE TMPEJACTABICHUS O XHUMHYECKOW CBS3H,



KJIacCU(PMKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHUS, O XUMUYECKON PEaKIInu.

[Tog HOBBIM yrjOM 3peHUss B TpeaMmere «XUMHsS» 0a30BOr0 ypOBHS
paccMaTpUBAETCs W3YUYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpETUYECKU Marepuall U (PAKTOJOTHUUECKHME CBEACHUSA O BEIIeCTBaX U
XUMHYECKOU peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1as u HeopraHuvecKkas
XUMUSD» 00yYarolmuMcs TMPEeI0CTaBIsAETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OONIETEOPETHYECKUX M METOJI0JIOTHYECKUX
NO3UIUH, TIIy0Ke MOHATh UCTOPUUECKOE U3MEHEHUE (DYHKIIMM 3TOro 3aKoHa —
oT 00o01Iaroel 10 OOBACHSIONIECH U MPOTHO3UPYIOIIEH.

Emunas cucrema 3HaHMH O BaXKHEHIIMX BeEIIECTBaX, HX COCTaBe,
CTPOEHHHU, CBOMCTBAX W MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B Kypcax 10 m 11
KJIACCOB 3JIEMEHTAMM COJACP)KAHUS, HMCIOUMMU KYJIbTYpPOJOTHUYECKUNA U
MIPUKIIAIHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U
XUMUU C JIPYyTUMHU HayKaMH, PACKphIBAlOT €€ pPOJib B TO3HABATEIBHOU WU
IPAKTUYECKOMN JEATETHLHOCTH YEOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHHUSI
K TIpolleccy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX MPUIIOKCHHIM
XUMUH, TIOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX TMpoOJieMaX, CBSA3aHHBIX C XHUMHUEH, KPUTUYECKU
OCMBICTTUBATh HWH(MOPMAIIMI0O U TMPUMEHATh €€ IS TONOJHEHUS 3HAHHM,
pEelIeHUs] HMHTEIUICKTYaIbHBIX M OKCIEPUMEHTAIBHBIX HCCIE0BATEIHCKUX
3amau. B menom conepkanue ydeOHOTO mpeaMera «XUMUs» JaHHOTO YPOBHS
M3y4YCeHHS]  OpPUEHTHUpOBaHO  Ha  ¢GopMuUpoOBaHHE Yy  OOydYarommxcs
MHPOBO33PEHYECKON OCHOBBI /I MOHUMaHUs GUIOCOPCKUX UACH, TAKUX KakK:
MaTepuagbHOE€ E€IMHCTBO HEOPTraHMYECKOr0 M  OPraHMyYecKoro  Mupa,
00yCJIOBIIEHHOCTh CBOMCTB BEIIIECTB X COCTABOM U CTPOCHUEM, ITO3HABAEMOCTh
MPUPOJIHBIX SBJICHUN MYyTEM DKCIIEPUMEHTA U PEUICHUS] TPOTUBOPEUUN MEKITY
HOBBIMU (PaKTaMH ¥ TEOPETUUECKUMHU MPENOCHIIKAMH, OCO3HAHUE POJIM XUMUHU
B pEUICHUH OHKOJOTMYECKHMX TNpodsieM, a Takxke mpoljeM cOepexeHus
SHEPreTUYECKUX PECYpPCOB, CBIPbs, CO3JaHUSI HOBBIX TEXHOJOTUA H
MaTepUalioB.

B nnanme pemieHuss 3amad  BOCHHUTAaHUS, Pa3BUTHUS W COLMAM3AIUU
00yJaromMXCsl MPUHATHIE MPOTPaMMONM MO XUMHH TOIXOJbI K OIpECICHUI0
colepKaHUsT W TIOCTPOCHUS TIpeAMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE
VHUBEPCAIBHBIX YUYEOHBIX JCUCTBUHM, HMEIOMIMX O0a30BOE 3HAYCHHUE TS
Pa3IUYHBIX BHUJIOB JACSATEIBHOCTU: pEIICHUS NpoOeM, TOWCKa, aHalu3a |
00paboTkn  MHQpOpMAIUK, HEOOXOAUMBIX JUISI  MPUOOPETEHUS  OMbITA



MPAKTUYECKOM M HCCIEOBATEIbCKON IEATEIIbHOCTH, 3aHUMAIONICH BaKHOE
MECTO B O3HAHUU XUMHH.

B mpaktuke npenopaBaHus XMMHU Kak Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHero oOuiero ooOpa3oBaHus, NpH
ONPENICICHUHN COAEPKATEIHHON XapaKTePUCTUKHU IIeJIe W3yueHHs MpeaMeTra
HalpaBJICHUEM TEPBOCTEIICHHOM 3HAYMMOCTH TPAJAUIIMOHHO TMPU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKd Kak oOOJACTH COBPEMEHHOIO
€CTECTBO3HAHMUSI, MPAKTUYECKON JAEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOrO U3
KOMIIOHEHTOB MHPOBOM KyJbTYphl. C METOIMYECKON TOUKU 3PEHUS TaKOU
MOAXOJ K OMNPEAeICHUI0 Iele H3ydeHus MpeaMeTa SBISETCS BIIOJIHE
OTIPaBJaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHS TJIaBHBIMU LEISIMUA U3Y4YEHUS IpEeAMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

e (¢GopMUpPOBaHHME CHUCTEMbl XHUMHYECKMX 3HAHUWA Kak BakHeEHIen
COCTAaBIIIOLIEH €CTECTBEHHO-HAyYHOM KApTUHBI MHpa, B OCHOBE
KOTOpPOHM JIeKaT KItOUEBbIe MOHATHS, (yHIAMEHTAJIbHbIE 3aKOHBI U
TEOpUU XHMHUHU, OCBOCHHUE S3bIKa HAyKHU, YCBOEHHWE W TIOHUMAaHHE
CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

e (QopMupoBaHue W pa3BUTHE TMPEACTABICHUM O HAYYHBIX METOJaxX
MO3HAHWSA BEIIECTB M XHMMHUYECKUX pEeaKIfil, HEOOXOIUMBIX ISt
MpUOOPETEHUSI YMEHUW OpPUEHTUPOBATHCS B MHPE BEIIECTB W
XUMUYECKUX SIBIICHUM, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKOU U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUH U CIOCOOOB JESATENBHOCTH, CBSI3AHHBIX C
HaOMIOJICHUEM U OOBSICHEHHEM  XHUMHYECKOrOo  JKCIEPUMEHTA,
cOOJIF0ICHUEM TMPpaBMI 0€30MacHOTO 0OpAIlleHHS C BEIIECTBaAMHU.

Hapsany c¢ »tuM, conepkaTenbHas XapaKTEpUCTHKAa Ielell W 3axad
M3Yy4YCHHS MpEeaMeTa B MporpaMMe Mo XMMHUU YTOYHEHA M CKOPPEKTHpPOBaHa B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETO OOIIero
obpazoBanus. CeroiHs B MpenojaBaHUM XUMHUU B OOJIBIICH CTEMEHU OTIAETCS
NpEANOUYTeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJIepXKaHus  OOydeHHS,
OPHUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHUKA 0O0IIe00pa3oBaTeIbHOM
OpraHW3alliM, BIAJCIONMIET0O HE HAO0OpOM 3HaHUW, a (YHKIUOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHUSIMU aKTUBHOTO MOJIyYEHUS 3HAHUM
U IPUMEHEHUS UX B PEAIbHOM JKM3HU VISl PEIISHUS MPAKTUYECKUX 3a1a4.

B cBsi3u ¢ 3TUM mipu u3ydeHUU TpeameTa «XuMUs» JOMUHHUPYIOIIEe
3HAYCHHE MPUOOPETAIOT TAKKE MEJIN U 33]Ia4H, KaK:



amanrtanus OOydaloluXCsl K YCJIOBHSIM JIMHAMUYHO Pa3BUBAIOLIETOCS
MUpa, (OPMUPOBAHUE HWHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K
caM0o00Opa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOSATEIbHOMY  IPUHATHUIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYAallUsIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMCHECHHUEM;

dopMupoBaHne y O0OyYarOmMXCS KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITIETEHIIM), UMEIOIIUX YHHUBEPCAIbHOE 3HAUYECHHUE JJISl PAa3IMYHBIX BHJIOB
NEeSTEIbHOCTH:  pEIIeHUs MpoOsieM, TIOWCKa, aHaiu3a U  00paboOTKu
uHpopMaIi, HEOOXOJUMBIX JUIsi TMPUOOPETEHUS ONbITa JEATEIbHOCTH,
KOTOpasi 3aHMMAaeT BaKHOE MECTO B MO3HAHWU XUMHH, a TaKXKe JJIsl OICHKHU C
MO3ULIMA DKOJIOTHYECKOW O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XUMHUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOJIHYIO CPEY;

Pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00y4YarIMXCcs: CIOCOOHOCTH CaMOCTOSTENIbHO NPHOOPETATH
HOBBIC 3HAHUS M0 XWMHH B COOTBETCTBHUU C KM3HCHHBIMH TOTPEOHOCTSIMHU,
MCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTMH MJIs TIOMCKAa U
aHanu3a Yy4yeOHOW ¥ HAy4YHO-TIOMYJSIPHOM HMH(POpMAlUd XUMHYECKOTO
COJIepKaHus;

dbopMupoBaHHEe U pa3BUTHE Y OOYYAIONIUXCS ACCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHNS, HaOMIOAaTeNbHOCTH, COOPaHHOCTH, AKKYypPaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJIHUMBI, B YACTHOCTH, MpPH IUIAHUPOBAHUU W
POBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIHMTAHHE Yy OOydYaroImuxcsi YOEXKIEHHOCTH B T'yMaHUCTHUECKOMN
HANPABIEHHOCTH XMMHH, €€ BaXKHON pPOJM B PEUICHUH TIOOATBHBIX MPOOIeM
paIoHaIBHOTO MPUPOAOIIOIB30BAHMS, TIOMOTHEHUS YHEPTETHUECKUX PECYPCOB
U COXpaHEHUS NPHUPOJHOTO PpAaBHOBECHUS, OCO3HAHUS HEOOXOAUMOCTHU
OEepeXHOr0 OTHOILIEHUS K TNpPHUpPOJE M CBOEMY 3J0pPOBbIO, a TakKke
MPUOOPETEHUST OTBITA HWCIIOIB30BAHUS TOJYYCHHBIX 3HAHWUW JUTSI TIPHHITHS
I'PAMOTHBIX PEIICHUH B CUTYAIUSIX, CBI3aHHBIX C XUMHUYCCKUMU SBIICHUSIMH.

B ydeOHOM mutane cpemHero oOmiero oOpa3oBaHUsl MpPeaMeT «XUMUSDHY
0a30BOro YypOBHS BXOAWUT B COCTaB MpeaMeTHOM ob6mnactu «EctecTBeHHO-
Hay4HBIC TTPEAMETHD.

OO0miee yucao 4acoB, OTBEAEHHBIX JJISI M3YYEHUS XUMHUHU, Ha 0a30BOM
ypOBHE cpeaHero ooiiero oopazoBanusi, coctapinseT 68 yacon: B 10 kiacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COILEPKXAHUE OBYYEHUSA
10 KJTACC
OPI'TAHMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer opraHn4ecKor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B IIOJIyYCHHUH HOBBIX BEIIECTB U MATEPHUAIOB. T€OpHs CTPOCHHSI OPraHUYECKUX
coenuHeHnd A. M. bytnepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(opMyJIbl OPraHUYECKHX BeIIECTB. I 'omMoorus, usomepus. XUMHUUECKasi CBS3b
B OPTaHUYECKUX COCAUHEHUAX — OJUHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenne 0  KiIacCUpUKALMKU  OPraHUYECKUX  BELIECTB.
Homenknarypa opraHu4ecKuX COeIMHEHUN (crucTeMaTudeckas) U TpUBUaIbHbIE
Ha3BaHUs BXHEUILNX IIPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTANBHBIE METOABl M3YYEHUs BEIIECTB M HX IPEBPALICHUM:
O3HAaKOMJIEHUE C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJIEJIMPOBAHME MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HaONIOJACHUE U
OIIMCAaHHUE JEMOHCTPALMOHHBIX OIBITOB II0 IPEBPALIEHUI0 OPraHUYECKUX
BELIECTB [TPU HarpeBaHuu (I1aBieHue, 00yTIIMBaHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU psAnx. MeraH u 3TaH —
IpocCTeiIlne MpeACTaBUTENN alKaHOB: (PU3NYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuy 3aMelEeHUs] U TOPEHMs), HaXOXKJIECHHWE B MPUPOJE, IMOIyYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAL. DTUIIEH U MPOIUJIEH
— NPOCTEUIINE MPEACTABUTENN AJIKEHOB: (PU3MUYECKUE U XUMUYECKUE CBOWMCTBA
(peakuuu TrUAPUPOBAaHUSA, TANOTCHUPOBAHUSA, THUIpAaTallMM, OKUCIEHUS W
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytaauen-1,3 u metunoyraauen-1,3: cTpoeHue, BaxKHEHIIe
XUMHYECKUE CBOMCTBaA (peakmus NOJIMMEPHU3aIIN). [Tonyuenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUN ps.
ALleTWIIEH — TPOCTEMIIMM TMpPEACTaBUTENbL aJKHMHOB: COCTaB, CTPOCHHE,
¢uznueckue M XMMHYECKHE  CBOMCTBAa  (peakiuu  TUJIPUPOBAHMS,
raJIOreHUPOBAHMUS, TUAPATALIUU, TOPEHUS ), IOTYyUYECHUE U TPUMEHEHUE.

Apenbl. ben3zoin: cocras, cTpoenue, pusnueckue 1 XUMUYECKUE CBOMCTBA
(peakuuu TaJOr€HUpPOBAaHUS W HUTPOBAHMS), IOJIYYEHUE M TNPHUMEHEHHE.



Tonyon: cocmas, cmpoenue, Quzuyeckue u XumudeckKue ceolucmea (peakyuu
2aN02EHUPOBAHUSA U HUMPOBAHUS), nojayueHue u npumeHnexue. TOKCHUHOCTD
apeHoB. ['eHeTHYecKkas CBA3b MEXIY YIVIEBOJOPOJAMH, NPHUHAMIEKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIVIEBOAOPOAOB. IIpuponaHBIN ra3 W MOIyTHBIE
He¢Tsaubie ra3pl. Hed1h u e€ mpoucxoxnenue. Crnocobsl nepepaboTku HeDTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKUN, KaTaJUTHUECKU), nmuponus. IIpoaykTsl
nepepaboTku He(pTH, HMX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KaMeHHbI1 yrojib 1 NpoayKThl €ro nepepaboTKy.

DKCnepruMEeHTAIbHBIE METOAbl HW3Y4YEHHs BEIIECTB U WX MPEBPALCHUN:
O3HAaKOMJIEHWE C OO0pa3luaMy IUIAaCTMACC, KayuyyKOB M PE3UHBI, KOJUICKIIHH
«Hedptp» u  «Yromp», MOJEIUPOBAaHUE MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HONPON3BOIHBIX, IPOBEICHUE NPAKTUYECKOW palboThl: MOJIy4YEHUE
ATUJICHA U U3YyYECHUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Boluucienuss 1mo ypaBHEHUIO XMMHYECKOW peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTA PEAKLIUU I10 H3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peakiun).

Kucaopoacoaepxxamme opranudeckune coeJUHEHNS

IIpenenbHblE ONHOATOMHBIE CHHMPTHI. METAaHOJA W 3TaHOJ: CTPOCHME,
¢usnyeckue M XUMHUYECKHME CBOWCTBA (pEakUMU C AKTUBHBIMU METaJUIaMHU,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPUMEHEHHE. BOOOpOIHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MEeTaHOa U 3TaHOJIa Ha OPraHKu3M YeJIOBEeKa.

MHoroatoMHble CHUPTHL. ODTWICHIVIMKOJIb W [JIMIEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOHCTBA (B3aMMOJEWCTBHE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl Peakiysi Ha MHOTOaTOMHbIE CUPTHI). JlelicTBue Ha
opraHusM uenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@DeHoJI: CTPOCHHUE MOJEKYJbl, (PU3NYECKHME M XUMUYECKHE CBOWCTBA.
TokcuuHocTh (penona. [lpumenenne GpeHona.

Anpperunpl U kemowuvi. DPOpMANBIAETHA, AaUETANbAETUI: CTPOEHUE,
¢uznyeckue U XMMUYECKUE CBOMCTBA (PEaKIMN OKUCICHUS U BOCCTAHOBJICHMUS,
KaueCTBEHHbIE PEAKIUH), TOJTYyUYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHasl KHCJIOTBI: CTPOEHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA,
oOmue [y Kjacca KHUCIOT, peakius dTepuduKaiuu), T[OJyuYeHue W
npumeHeHue. CTeapuHOBasi U OJIEMHOBASI KUCIOTHI KaK MPEJICTABUTENN BBICIIUX



KapOOHOBBIX KHUCIOT. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT, HUX
MOIOIIIEE IEUCTBHE.

Cnoxnble >QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cnoxHbiX 3pupoB. Kupel. [wapomus xupos. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus YrieBogoB (MOHO-, HH- H
noyMcaxapuibl). [Joko3a — mpocTeuid  MOHOcaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, (PU3NYECKUE U XMMUYECKUE CBOMCTBA (B3aUMOJICHCTBHUE C
ruapokcuom Meau(Il), okucaenre aMmmMuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OPOKEHUE TIIIOKO3bl), HAX0XK/ICHHE B MPUPOJIE, TPUMEHEHUE,
ounonoruyeckas posb. Potocunres3. pykTo3a Kak U30Mep TIIFOKO3BI.

Kpaxman u nemnono3a kak npupoHbie monumepsl. CTpoeHUE KpaxMmana u
HEeJUTI0NI03bl.  PU3NYECKHe M XMMHYECKHE CBOMCTBAa Kpaxmaia (THIpOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOAbl M3Y4YEHHUSI BEIIECTB M UX IPEBPAIICHUI:
MIPOBE/ICHNE, HAOJIIOIEHUE U ONMMCAHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJJHOATOMHBIX CIUPTOB (OKHCICHUE 3TaHOJIA
okcugoMm Mmeau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJICUCTBHE TIIUIIEPUHA C
rugapokcugom Mmenu(Il)), anpaernnoB (OKuUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedpa(l) m runpoxcumom menu(Il), B3aumomelcTBue Kpaxmamna C
MOJIOM), TIPOBEACHHE MPAKTUYECKONW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3anaum.

Boluucnenuss mo ypaBHEHHIO XMMHYECKOW peakuumu (Macchl, 00bEMa,
KOJINYECTBA HCXOJHOTO BEIIECTBA WM MPOJAYKTA PEAKIMU IO H3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WJIU IMPOJYKTOB
peakun).

A3oTcoaeprkanme OpraHu4eckKue COeIMHEHHUS.

AMHWHOKUCIIOTBI ~ Kak  aM(oOTepHble  OpPraHUYECKUE  COCIUHEHUSI.
dusnyeckue U XMMHYSCKHE CBOMCTBA aMHUHOKHCIIOT (Ha MpUMEpe TJIMIIMHA).
buonornueckoe 3HaueHne aMUHOKUCHOT. [lenTuabl.

benku kak npupoaHbIe BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuunas,
BTOpUYHAsI M TPETUYHAsI CTPYKTypa OelkoB. XUMHYECKHE CBOMCTBA OCIKOB:
TUPOJIN3, ICHATypallusl, KaYeCTBEHHBIC PEaKIIUU Ha OCIIKH.

OKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M HX MPEBPAILCHHI:
HaOJIIOZICHUE M ONMHUCAHHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCKOB
MIPU HArpEBaHUM, IIBETHHIE PEAKITUN OCIIKOB.

BricokoMoieKyJIsIpHbIE COeIUHEHUS



OcCHOBHBIC TIOHATHS XHMHH  BBICOKOMOJIEKYJISIPHBIX  COCIUHCHHIA:
MOHOMED, TIOJUMEpP, CTPYKTYPHOE 3BEHO, CTCICHb IMOJIMMEPU3AINH, CPETHSISA
MoJieKyJisipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYIISIPHBIX
COEIMHEHUI — TTOJIMMEPHU3ALIMS U MOJTUKOHACHCAITHS.

DOKCHepUMEHTAIbHBIE METOABl M3YUYCHHUS BEIIECTB M WX MPEBPAIICHUN:
O3HAaKOMJIEHHE C oOpasmaMu TPUPOJHBIX ¥ HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYEHUH OPraHUYEeCKOM
xumun B 10 KJacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIuX
€CTECTBEHHO-HAYUYHBIX TOHITHH, TaK W TIOHATHH, SBIISIONIMXCS CUCTEMHBIMHU
JUTSL OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OOmue ecTeCTBEHHO-HAyUYHbIE TIOHSATHA: SIBJIICHHE, HAy4YHBIM (DaKT,
TUI0TE3a, 3aKOH, TEOPHs, aHaIu3, CHUHTE3, KiIacCHU(UKAIUs, MMePUOINIHOCTD,
HaOIII0/IeHUE, U3MEPEHNE, IKCTIEPUMEHT, MOACITUPOBAHNE.

@dwuszuka: wmarepusi, OHHEPrus, Macca, aToM, OJEKTPOH, MOJIEKya,
ASHEPreTUYECKU YpPOBEHb, BEIIECTBO, TENO, O0BEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, ouocdepa, o0OMEH BEIIECTB B OpraHU3ME,
¢doTOoCcHHTE3, OMOJIOTUYECKA AaKTUBHBIE BemlecTBa (OCIKH, YTJICBOJbI, JKHPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE TIOPOJIbI, TMOJE3HbIE HNCKOMAeMBbIE,
TOTUIUBO, PECYPCHI.

TexHONOTHSA: THUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATBHOTO IHTAHUSA,
MOIOIIIME CPEICTBA, JICKAPCTBCHHBIC W KOCMETUYECKHE TMpenaparsl, MaTepHaIbl
U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMUMHH

XUMUYECKHN 3JeMEHT. ATOM. SIpo aTroma, H30TOMNblL. JIEKTPOHHAs
000J109Ka. DHEPreTUUECKUE YPOBHHU, TIOAYPOBHU. ATOMHBIC OpOUTaH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH paclpeesieHUsl AIEKTPOHOB O OpOUTAJIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IIEKTPOHHAS KOH(UTYpAIIHsSI ATOMOB.

[lepuomnueckuit 3akoH u llepuoamyeckas cucTeMa XUMUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H



Ilepnommueckor cucteMsl xumudeckux anemeHToB J[. M. Menneneesa c
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX MMHU MPOCTHIX U CIOKHBIX
BEILIECTB M0 TpyNIlaM M MNEpHOJaM. 3HAYEHUE MEPHOJINYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

Crpoenue BeliecTBa. XHMMHUYECKasl CBSI3b. BHABI XUMHYECKOW CBS3U
(xoBaJieHTHAsl HEMOJSIpHAs U TOJIAPHAs, HOHHAsI, METa/lInyeckasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKON CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DNEKTPOOTPULIATENEHOCTD.
Crenenp oxkucieHus. FIOHbI: KATHOHBI U aHUOHBI.

BemecTtBa MONEKYISIPHOTO M HEMOJEKYJSPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BELIECTBA. THUIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTB CBOMCTBA BELIECTB OT THUIIA KPUCTAIIMYECKON PEIETKH.

[lonaTtne o nucnepcHbIX cucremax. MICTUHHBIE M KOJTIOMAHBIE PACTBOPBI.
MaccoBas 10Jis1 BEIECTBA B pacTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COEAMHEHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['eHeTHuYecKkas CBA3b HEOPraHUYECKUX BEILIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass peakuus. Kiaccudukanuss XUMHUYECKMX peakuud B
HEOPraHMYE€CKOW M OPraHMYeCKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YSHEPTUM PU XUMHYECKUX PEAKIIHIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PAKTOPOB.
OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha
COCTOsIHME XUMHUYecKoro paBHoBecus. [Ipunnun Jle [larense.

OnexkTpoiutuueckas auccouuanusi. CHIbHBIE W ClIa0ble AJIEKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCIAs, HEUTpaJbHAs, IIEIOYHAS.

OKHCIIUTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIEpUMEHTANBHBIE METOAbl M3YYEHHs BEIIECTB M WX IPEBPALICHUM:
neMoHcTpauus tabmui «lleproguyeckas cuctemMa XMMHYECKUX 3ieMeHToB [l.
N. MenaeneeBay, n3yueHue Mojiesied KpUCTAUIMYECKUX PEIIETOK, HAOII0ICHHE
¥ ONHCAHHME JIEMOHCTPAlMOHHBIX M JIaOOPATOPHBIX OMBITOB (pa3yioKeHue
IIEPOKCHIA BOAOPOAA B MNPHUCYTCTBUU KaTaau3aTopa, OIPEACIICHUE CpEemsbl
pPacTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAIBHOIO HWHIUKATOPA, PEAKIUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUUECKOW paboThl «BiusHue pazmuyHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUECKON pEeaKIINm».

Pacuérnblie 3anaumn.



Pacuétsl 1O ypaBHEHUAM XHUMHYECKHUX pEaklHii, B TOM 4YHUCIE
TEPMOXUMUYECKUE PACUETHI, pacU€Thl C UCIOIH30BAHUEM TMOHSATHUSI «MaccOBast
JIOJISI BELIECTBAY.

Heoprannyeckasi xumus

Hemerammer. Ilomoxenne HemeramnoB B Ilepuomndeckoin cucreme
xumMudeckux 3meMeHToB JI. . MenaeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETANIOB (TaJIOr€HOB, Cephl, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COCJUHEHHH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprMeHeHNE BAXKHENIIIMX HEMETAUIOB U X COECTUHEHUIA.

Meramnsl. [lonoxenune Mmetamuios B [lepuoanyeckoi cucteMe XUMUYECKUX
anemeHtoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOECHHS 3JIEKTPOHHBIX
000104eK aTOMOB MeTauioB. O01me Ppuznueckrue cBoicTBa MeTaioB. CriaBsl
METAJUIOB. DJIEKTPOXUMHUYECKUAN PSAT HANIPSIKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUH, Kadui, KaJIbIUH,
MarHui, aIfOMUHUH, IIMHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUH.

OO6mume crnocoObl Moy4eHus: MeTaiuioB. [IpumeHeHue MeTaioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M UX IPEBPAIICHUIL:
U3y4YeHHUE KOJUIEKINN «MeTasuibl U CIUIaBbD», 00pa3lloB HEMETAJIJIOB, PElICHUE
AKCIIEPUMEHTANILHBIX 3a/a4, HaOIIOJCHUE M OMHCAHHWE JEMOHCTPAIMOHHBIX U
Ja00OpaTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  ATIOMUHUSA C
pacTBOpaMM KHUCJIOT M IIeJIoYel, KauyeCTBEHHbIE pEaKlIMM Ha KaTHUOHBI
METaJIJIOB).

Pacuérnble 3anaumn.

Pacuétsl Macchl BeliecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIUUYECTBY
BEILIECTBA, MAacce WM 00bEMY OJHOTO M3 YUYaCTBYIOIIUX B PEaKI[MU BEIIECTB,
pacuy€tsl mMacchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIU
OJIHO U3 BEILIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponb xumum B 00ecrieueHn SKOJOTUUECKOM, SHEPTETUYECKON U TTUIIEBON
0€30I1aCHOCTH, pa3BUTHN MeIULIUHBL. [[OHSITHE O HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennss o0 OOMMUX HAYYHBIX MPUHIUANAX MTPOMBIITUICHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.



UenoBek B MHpE BEIIECTB M MATEPHUANIOB: Ba)KHEHIIME CTPOUTEIIHHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl 1l AIEKTPOHUKH, HAHOMATEpUallbl, OPraHUYECKHE U MUHEPAJIBHBIC
yA0OpeHus.

Xumusa U 3I0pOBhE YEIOBEKA: MpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, TMpaBWwia OE30MacCHOTO HWCIOIL30BAHMS TPENapaToB OBITOBOM
XUMHUHU B TOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXnpeaMETHBIX CBsI3e Mpu  HM3ydeHUH oOmed wu
HEOpPraHM4eCcKo XuMHUM B 11 Kjacce OCyIIECTBISIETCA YE€pe3 HCIIOJIb30BAHUE
Kak OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATUM, TaK U TOHSATUH, SBISIONIUXCS
CUCTEMHBIMU I OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CHUHTE3, KiIaccuuKaius, MNEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIEIUPOBaHUE, UBMEPEHUE, SIBIICHUE.

®dusuKa: Marepus, YHEPrus, Macca, aTom, SJIECKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, pPAaJAUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKHI YPOBECHb,
BEIIECTBO, TEJI0, OO0BEM, arperaTHOe COCTOSIHHME BEIIECTBA, (PU3MUECKHE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTD.

buonorusa: knerka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE TIOPOJIbI, TMOJE3HbIE HNCKOMAeMBbIE,
TOIJIMBO, PECYPCHI.

TexHonorus: XUMUYeCcKas MPOMBIIIJIEHHOCTb, METAJLTyprusl,
MIPOU3BOJICTBO CTPOUTEIIHHBIX MaTepHuaJioB, CEJIbCKOXO03SIICTBEHHOE
IPOU3BO/ICTBO, MUIIEBast MPOMBIIIJIEHHOCTb, bapmarneBTHYECKaS
POMBIIIJIEHHOCTh, MPOWU3BOACTBO KOCMETUYECKUX MpenapaToB, MPOU3BOJICTBO
KOHCTPYKITMOHHBIX MaTepuasoB, AIIEKTPOHHAS MPOMBIIIJIEHHOCTb,
HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMBI 110
XM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIET'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHUS
O0OyYarommMMHUCss TPOrpaMM CpPEIHETro oO0Iero oOpa3oBaHusS (JIMYHOCTHBIM,
METanpeaIMETHbIM W TpeaMeTHbIM). HayyHo-MeTonu4eckoil OCHOBOW is
pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MIPOTPAMM CPEAHETO OOILEro
oOpa30BaHMUsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBeTcTBUMM C CHCTEMHO-JEATEIHHOCTHBIM MOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yIbTaTOB OCBOCHHUSA MpeAMeTa «XUMHs» Ha YPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISAIOLINUE:

OCO3HaHUE OOYYAIOIIMMUCA POCCUHMCKOM Tpa)XIaHCKOW HWIECHTHUYHOCTU —
TOTOBHOCTHU K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIETICHHIO;

HAJIMYUEe MOTHBAILMU K 00yYEHHIO;

[[EJICHANIPABICHHOE pPa3BUTHE BHYTPEHHUX YOEXKICHUH IJMYHOCTH Ha
OCHOBE KJIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TpaJuluil 0a30BOW HayKu
XUMHH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJACTBOBATHCS B CBOECH
JESTeNIbHOCTH IIEHHOCTHO-CMBICTIOBBIMU YCTAHOBKAMH, MPUCYIIIUMU [ETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYUE TPABOCO3HAHMSI DKOJOTMYECKOW KYJIbTYpPhl U CIIOCOOHOCTH
CTaBUTh LIEJTU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUs JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOW W BOCTIHTATEIHHON [EATEIHHOCTH B COOTBETCTBUH C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSAMU U UealaMU POCCUIICKOTO IPaskJaHCKOTO O0IIeCTBa, MPUHITHIMU B
oOliecTBe HOPMaMH U MPaBUIIAMU MOBEACHUSI, CIIOCOOCTBYIOIIMMHU IpoLieccaM
CaMOIIO3HAHUS, CaMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromMXxcs.

JIMYHOCTHBIE pPE3YyJbTaThl OCBOCHUSA TMpEeAMETa «XHUMHUS» OTPaKaloT
c(OPMUPOBAHHOCTH OIbITA MO3HABATEIFHOW M TNPAKTUYECKOW NEATEIbHOCTHU
o0ydaromuxcst 0 peatn3aliy IPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpaskaaHCKOTr0 BOCIMTAHMSA



OCO3HaHMsSI  OOYyYalOIMMHUCA CBOMX KOHCTUTYIHMOHHBIX MpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOTIOPSJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M IpaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJJIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPUYECKON [EATEIBHOCTH IPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEIICHUHN YUeOHBIX U TO3HABATEIbHBIX 3a/1a4, BBITIOJTHEHUN
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUAOB YUCOHOU AESTEIBHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUA:

IIECHHOCTHOTO OTHOILIECHHS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEeAUI0
OTEYECTBEHHOW XUMUH;

yBaXXEHUSI K IMPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUUYECKOTO
MPUMEHEHUSI XUMUU, OCO3HAHUS TOTO, YTO JIOCTHUXKEHUSI HAYKU €CTh pe3yJibTaT
JUTMTEIBHBIX HAOIOJICHUM, KpPOMOTIUBBIX HSKCIIEPUMEHTAIBHBIX IOHCKOB,
MMOCTOSIHHOTO TPyAa YUYEHBIX U PAKTUKOB;

MHTEpEca U TMO3HABATEJIbHBIX MOTHBOB B TOJYYEHHU M TOCIEAYIOIIEM
aHanu3ze uHGOpPMAIIMM O  TEPEAOBBIX  JIOCTIXKCHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallud, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSCh HA MOPAJIBHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEACHUE U MOCTYNKU CBOMX TOBApHUILEH C
MO3UILINII HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME MOCJIEACTBUNA ITHX
MOCTYTKOB;

4) gpopMupoBaHHS KYJIbTYPHI 310POBbS:

MOHUMAHMS IIEHHOCTEeH 370poBOro © Oe3omacHoro oOpa3a >KHU3HHU,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXWYECKOMY 37I0POBBIO;

coOMIoicHNsI TpaBuil O€30MacHOro OOpallleHUsl C BEIIeCTBaMU B OBITY,
ITIOBCEIHEBHOM KU3HU U B TPYAOBOU JAEATEIBHOCTH;

MOHUMAHMS IIEHHOCTH TMPaBUJI HWHIUBUAYAIBHOTO U KOJUICKTUBHOTO
0€30macHOr0 TOBEJCHUSI B CUTYyaIlUsAX, YTPOKAIOIIMX 3I0POBBI0O W IKU3HH
JIIOJIEH;

OCO3HaHMSI  MOCIHEACTBHUM W HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynotpe0beHus aKoroJisi, HAPKOTUKOB, KypEeHHUS );



5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETGHTHOCTH B  Y4€OHO-HCCIICOBATEIHCKON
NEATEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM HM JPYIMX BHUIAX
JESATEILHOCTH;

YCTaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3ajad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

UHTEpeca K MPaKTHYECKOMY H3YUYCHHIO MPOdecCHil pa3IuyHOro pojaa, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHUU;

YBOXEHUS K Tpyay, JIIOAIM Tpyda U pe3yjdbTaraM TPYJA0BOU
NeATEIIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUAYaJIbHOW TPaeKTOPUU
oOpazoBanusi, Oyayuieil nmpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
1 IOTpeOHOCTEH 0011IeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA :

AKOJIOTMYECKHU I1€J€CO00Pa3HOr0 OTHOIICHUSI K MPUPOJE, KaK UCTOUHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MIPUPOIHON U COLMATILHOM CPE/IbI;

OCO3HaHMSI HEOOXOJUMOCTU HCMOJIb30BAHUS JOCTHKCHUN XUMHUU IS
pelIeHUs BOIPOCOB PAllMOHAIBHOTO IPUPOJOTNOJIb30BAHHS;

AKTUBHOTO HEINPHUATUS JEUCTBUN, NPUHOCAIIMX Bped OKpPYKaOUIEH
IPUPOAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEACTBUSI MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;

HaJIMYus Pa3BUTOTO  SKOJIOTMYECKOTO  MBINUICHUS, 9SKOJIOTHYECKOU
KYJbTYpPbl, OIbITA JIEITEIBHOCTH ASKOJOTHMYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MU B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAITBHOU
MpPaKTUKE, CIOCOOHOCTM W YMEHHUS aKTUBHO MPOTHUBOCTOSTH HACOJIOTHHU
xemodoouu;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHMS CHenu(PUKM XUMHUM KaK HayKH, OCO3HaHUs €€ poju B
dbopMUPOBAHUU PAIMOHATIEHOIO HAYYHOTO MBIIUICHUS, CO3JIJaHUM IIEJIOCTHOTO
MIPEACTABICHUS 00 OKPY’KAIOIIEM MHPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUHM MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHS;



yOSXKAEHHOCTH B 0COOOM 3HAYMMOCTH XHMHUU JJII COBPEMEHHOM
IUBUJIM3AIUN: B €€ TYMaHUCTHUECKOW HaIlPaBICHHOCTH M BaXXHOW pONHU B
CO3aHMHM HOBOM 0a3bl MaTepUANbHOW KYyJNbTYpBl, PEHICHUU TI00aJIBHBIX
npo0JeM yCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI, YHEPreTUUYECKOM,
NUIIEBOH H  DKOJOTUYECKOM O€30MacHOCTH, B PA3BUTUU  MEIUIUHBI,
00ecCrnevYeHn YCIOBUN YCIEIIHOTO TPpyAa M AKOJIOTUYECKH KOM(DOPTHOM KU3HU
Ka)JIOTO 4JIeHa O0IIEeCTBa;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTH: IOHUMAaHMS CYIIHOCTH METOJIOB
MO3HAHUS, HUCIHOJB3YyeMbIX B  ©CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIONIb30BaTh TOJy4yaeMble 3HAHUS [Js aHalu3a M OOBACHEHUS SBICHUU
OKpPY)KAIOIIeT0 MHpa U TMPOUCXOMANIMX B HEM H3MEHEHUH, YMEHHS [enaTh
00OCHOBaHHbIE 3aKJIIOYEHHS Ha OCHOBE HAyuyHBIX (AKTOB M HMMEIOIIMXCS
JaHHBIX C LENbIO MOJTYYEHHSI JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XWMHUYECKUE 3HAHMS IS
pelIeHus mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTU U CHOCOOHOCTM K HENPEPbIBHOMY O0Opa3oBaHUIO U
caMO00pa30BaHUIO, K aKTMBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUUA MO XHMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

WHTEpeca K  OCOOEHHOCTAM  TpyAa B pasmuyHbIX  cdepax

npoecCuOHaNbHOM NESITEIbHOCTH.
METAINNPEAMETHBIE PE3YJIbTATbDI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS YUEOHOTO TpeaMeTa «XHMUS)
Ha YpOBHE CpeHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (OPMHUPOBAHMS ~ MHUPOBO33PEHUS  OOYyUaIOUIUXCS
MEXAUCIIUTUIMHAPHBIC (MEeXTpeIMEeTHBIC) oOIIIeHayYHbIe MOHSTHS,
OTpakarolye IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpPa W CHEIU(PUKY METO/IOB
MO3HAHUS, WCIOJIB3YEMbIX B €CTCCTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
DHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAY4YHBIM (haKT, MPUHIINI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIEPUMEHT U JIPYTHUE);

yYHUBEPCAIbHBIC y4eOHBIC JEHCTBUS (mo3HaBaTeIbHBIC,
KOMMYHUKATHBHBIC, PpETYyJIATHBHBIC), oOecmeunBarone (HOpMUPOBAHHE
(GyHKIIMOHATBHOM TPAMOTHOCTH U COIIMAIbHON KOMITETEHITUN 00YYarOIuXCsl;

CIIOCOOHOCTH 00yJaroIuxcs UCIIOJIB30BATh OCBOCHHBIC
MEXIUCITUIUIMHAPHBIC, MHPOBO33pEHUYCCKUE 3HAHWS W  YHHUBEPCAJIbHBIC
ydeOHbIe ICHCTBHS B MO3HABATEIHHON M COIUATBHOMN MPAKTUKE.



MeranpenMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU
y4EOHBIMU  TO3HABATEIIBHBIMU, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMHU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBIMH
AedCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh U aKTyalIM3UpOBaTh  IpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEATh ILENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCUTH PE3YJbTaThl JEATCIBHOCTH C MOCTaBJICHHBIMHU
LEJISIMU,

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUUN MPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpHbIC MPU3HAKK MOHATUM U YCTAaHABIMBATh UX B3aMMOCBS3b,
HCTIOJIb30BaTh COOTBETCTBYIONINE MOHATHS JJ1s1 OOBICHEHUS OTJACIbHBIX (PAKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAHUS WM KPUTEpUHM JUIs KiIacCU(UKAIUM BEIIECTB U
XUMHUYECKUX PEaKIUi;

YCTAHABJIMUBATh IPUUYMHHO-CJICACTBEHHBIC CBA3U MEXKIY HM3y4YaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE PpACCYXKIEHUsI (MHIAYKTUBHbBIC, IACAYKTUBHBIC, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pPacCMaTpHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOBI M 3aKIFOUCHUS,

NPUMEHATH B  MPOILECCe TMO3HAHUA, MCIOJb3yEeMble B  XUMHHU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIENM, NPeoOpa3oBBIBATh  MOJCIbHBIC
MpPEJCTAaBICHUS] — XUMHUYECKUW 3HAK (CHMBOJI) DJJIEMEHTA, XUMHUYECKas
dbopmysia, ypaBHEHHE XHMHYCCKOW PEAKIHH — TMPH PEIICHUH Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJiad, NMPUMEHSITh Ha3BAaHHBIC MOJICIIbHBIC
MIPEJCTABIICHUS JJI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YUaeMbIX BEILECTB
Y XUMUYECKUX PEAKLINM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiiCTBUSA:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuii;

dbopmynupoBaTh LEIM W 3aJayd  KMCCJICJAOBAHUS, HCIOJIb30BaTh
MOCTABJICHHBIE M CAMOCTOSITEILHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI IS (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CY>KICHUI;

BJIaJICTh HaBBIKAMH CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKUX OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOII0IaTh 3a



XOJIOM  IMpoliecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro  pe3yJibTar,
dopMynupoBath 0000IIEHHS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pE3yIbTaTOB UCCIEAOBaHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAEIIaHHON
pabore;

NpUOOpeTaTh OMBIT YUYEHHYECKOW MCCIEIOBATENbCKOM M MPOEKTHOU
TS TeNIbHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIEHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/lad, MPUMEHEHHIO pPa3IHUYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ unpopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX WHopManuu (HaydHO-
MOMyJIsIpHAsE JINTEpaTypa XUMHUYECKOTO COJACpKAHMs, CIPaBOYHBIE MOCOOUS,
pecypcbl HTepHEeTa), aHaIM3UpOBaTh HHPOPMALUIO Pa3IMUHBIX BUJOB U (HOpM
OpEICTaBICHUsA,  KPUTHUECKM  OLIEHMBaTb €€  JIOCTOBEPHOCTb U
HEMIPOTUBOPEUNBOCTD;

(GbopMyIHMpOBATh 3aMPOCHl U PUMEHATH Pa3INYHbIE METOBI IIPH MOUCKE U
otOope wuHpOpMaIMU, HEOOXOAMMOW I BBINOJHEHUS Y4YeOHBIX 3aaau
OIPEACIIEHHOTO THUIIA;

OpUoOpeTaTh OMBIT MCIOJIb30BaHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHMAIbHYIO (opMy mMpeAcTaBieHUs
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAyUYHbIM $3bIK B KAauecTBE CpelAcTBa Mpu padboTe ¢
XUMUYECKON HWH(OpMaIuen: NpUMEHITh MEXIpeAMEeTHbIe (pu3nyeckue u
MaTeMaTU4ecKhe) 3HaKu W CHUMBOJIBI,  (opmynbl,  abOpeBHATYPBHI,
HOMEHKJIATYpY;

UCIIOJb30BaTh M MPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA
HarJIsAHOCTH.

OBiageHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1eHCTBUSIMM:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYyX JaeMOil TeMbl B XOJ€ Auayiora
W/WIA TUCKYCCHH, BBICKAa3bIBATh HJIEH, (OPMYJIHMPOBATh CBOW MPEITIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIATh C MPE3EHTAIMe pe3yNbTaTOB MO3HABATEIBLHON JIEATENbHOCTH,
MOJlyYEHHBIX CAMOCTOSITEIbHO WMJIM COBMECTHO CO CBEPCTHHKAMH TPHU
BBIMIOJTHEHUH XUMHUYECKOTO OKCIIEPUMEHTa, MPaKTUYECKOW paboThl 1O
MCCJIEIOBAaHHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peau3allui Y4eOHOTro MPOeKTa U
(opMyIMpPOBATH BBIBOJIBI MO pE3yJIbTaTaM MPOBEAEHHBIX MCCIIEIOBAHUMN MyTEM
COTJIACOBaHUS MO3UILMMA B X0/1€ 00CYKIAeHHUSI U 00OMEHAa MHEHUSIMHU.

OBjaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMU:



CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO I03HABATENIbHYIO
JesITeIbHOCTb, ONpeAessas e€ LeNu W 3aJaud, KOHTPOJUpOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh IMpEIaraeéMblii alropuTM JACUCTBUI Ipu
BBITIOJIHEHUH Y4YeOHBIX M HCCIIEHAOBATENILCKUX 3a/ad, BBIOMpaTh HaumOolee
s deKkTuBHBIN cOcO0 UX pemieHus ¢ y4€TOM MOJTY4YEHHs HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIUAX;

OCYWIECTBIIATh ~ CAMOKOHTPOJb CBOCH  JEATENPHOCTH Ha  OCHOBE
camMoaHaJIn3a U CaMOOICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUSD)
OTPaXKAIOT:

c(hOpPMUPOBAHHOCTh TPEACTABICHUA O XHUMHYECKOH COCTaBISAIONIEH
€CTECTBEHHO-HAyYHOW KApTUHBI MHUpPA, POJM XHMHUU B TO3HAHUU SIBJICHUU
npupoabl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GYHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOW [JISl PEIICHUS] MPAKTUYECKUX
3a/1a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHONIEHHS K CBOEMY 3I0pPOBBIO U
MIPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMOM XUMHYECKMX 3HAHHUM, KOTOpAas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XUMUYECKUA DJIIEMEHT, aTOM, OJJIEKTPOHHAs
o0oloyka aTromMa, MOJIEKYyJa, BaJEHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U COKpalléHHas),
MOJb, MOJSIpHas Macca, MOJSPHBIM  00bEM,  YrIEpOIHBIA  CKEJET,
GbyHKIMOHATMBHAS TPYIMa, pajuKan, H30MEpPHs, U30MEPbl, TOMOJOTUYECKUN
psAll, TOMOJIOTH, YTJIEBOJIOPOJIbI, KUCJIOPOA W a30TCOAEpIKAIlUE COCIUHEHUS,
MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSIUHEHHUS);
TEOPHUH U 3aKOHBI (TEOpHUs CTPOCHUS OpraHndeckux BemiectB A. M. byTieposa,
3aKOH COXPAHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKHUHN S3BIK
XUMUH; MHUPOBO33PEHUYECKUE 3HAHUA, JIEkKAlM€ B OCHOBE IOHUMAHHS
MPUYMHHOCTA ¥ CUCTEMHOCTH XHUMHYECKUX SIBIICHUU, (PAKTOIOTHIECCKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJy4YEHHWU W OE€30MaCHOM HCMOJIb30BAHUU
BOKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUUECKON JEATEIIbHOCTH
YeJI0BEKA;



c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MPU3HAKU TOHITHH,
YCTAaHABIMBATh WX B3aUMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIME IOHSITHUS
IIPU OMMCAHWUU COCTaBa, CTPOSHUSI M MPEBpAIllCHUH OPraHUYEeCKUX COCTMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY IS
COCTABJICHHSI MOJICKYJISIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOH, COKpAIEHHOM)
dbopMyaT OpPraHMYECKMX BEIIECTB M YPABHEHUH XHUMHYECKUX PpEaKIIHi,
W3TOTaBJIMBATh MOJICTH MOJICKYJI OPraHUYECKUX BEIIECTB JJISI HIUTFOCTPAIIUU MX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAIJICKHOCTh U3yYCHHBIX
OPTaHWYECKHUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynme COeAUHEHUM (yIrJIeBOAOPOAbI, KHUCIOPOA M a30TCOAEpKalllHe
COCIMHEHHUS, BBICOKOMOJICKYJIIPHbIE COCIMHEHHS), JaBaTb WM Ha3BaHHS TIIO
cuctematudeckor HoMmeHkiarype (IUPAC), a Takxe IpUBOIUTh TPHUBHAIBHBIC
Ha3BaHUS OTAEIBHBIX OPTAaHMYECKHX BEIIECTB (ITHJICH, MPOMHUIICH, alleTHUJICH,
STUJICHTIUKOJb, TIUIEPUH, (GeHOII, (hopManbaern, areTanbIeTH I, MypaBbHASL
KHCJIOTa, YKCYyCHasi KHCJIOTa, OJICMHOBAasi KHUCIJIOTa, CTEapUHOBAasi KHUCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJlIr0JI03a, TIIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEICIATh BHUAbI XUMHUUYECKON CBS3U B
OpPTaHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCT, YMCHHSI TPUMEHSATH TOJOKCHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BbytiepoBa s oOBSICHEHUS 3aBHCHUMOCTH
CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHHS; 3aKOH COXPAHECHHS MAacCChI
BEIIICCTB;

c(OPMHPOBAHHOCT, YMEHHMHA XapaKTepu30BaTh COCTaB, CTPOCHHE,
du3HYeCKe U XMMHYECKUE CBOMCTBA TUITMYHBIX MPEICTABUTENICH Pa3TMYHBIX
KJIACCOB OPTaHMYECKHMX BEIIECTB (METaH, 3TaH, STUJICH, IIPOIMMICH, alleTHIICH,
Oyramuen-1,3, metunOytaaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUICHTJIMKOJb,
TIIAIepyH, (EHOJI, alleTalbICTH I, MypaBbUHAS U YKCyCHasl KUCIOTHI, TIIOK03a,
KpaxMall,  I[eJUTI0j03a, aMHUHOYKCYyCHasi  KHUCJIOTa),  WJUIIOCTPUPOBATH
ITCHETHYECKYI0 CBSI3b  MEXKJIy HUMH YPaBHEHUSMH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKITUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hopMHUPOBAHHOCTH yMEHUS XapaKTepru30BaTh HCTOYHHKH
YTJIEBOJIOPOJTHOTO ChIpbs (HE(PTh, HPUPOIHBIA Ta3, Yyrojib), CHOCOOBI HX
nepepadOTKH U MPAKTHICCKOE MPUMEHEHHE MMPOTYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUUCICHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOIHMYECTBA UCXOHOTO BEIIECTBA WIIM TIPOIYKTa
pEeaKIMy 1O W3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HMCXOIHBIX
BEILIECTB MJIM MPOIYKTOB PEAKIIUN);



c(hOpMHPOBAHHOCTh YMEHHMI BIAJCTh CHUCTEMOW 3HAHWUW 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUSI, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIECCTB
U XHMHUYECKHX  sIBIeHUH  (HaOmioJleHWe, M3MEpEHue, OIKCIEPUMEHT,
MOJICIMPOBAHMUE), HCMOJb30BaTh CHUCTEMHBbIE XHUMHUYECKUE 3HAHUS IS
MPUHATUS PEUICHUM B KOHKPETHBIX J>KU3HEHHBIX CHUTYAIUSX, CBSI3aHHBIX C
BEIIIECTBAMH U UX MPUMEHEHUEM,;

chOpMHPOBAHHOCT, ~ YMEHMHM  COOJIO/IaTh  TpaBWjia  IMOJIb30BAHUSA
XUMHUYECKON TOCyZ0oi U JabopaTOpHBIM OOOpYyJOBaHUEM, a TaKKe IpaBuia
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO
Ja00PATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMUPOBAHHOCTh YMEHUM IIJITAHUPOBATH M BBINOJHATh XUMHUUYECKUU
AKCIEPUMEHT (MPEBpAILCHHUS] OpPraHMYECKUX BEIIECTB IMPU HArPEBaHUM,
NOJIYYEHHUE OJTUIEHA M U3YYEHHE €ro CBOWCTB, KA4ECTBEHHBIC pPEaKIIUH
OpPraHUYeCKUX BEILECTB, JCHATypalus OCIKOB MpPU HArpeBaHUU, IIBETHHIC
peakuuu O€IKOB) B COOTBETCTBHM C NPABWIAMH TEXHUKH O€30MacCHOCTH IpHU
oOpalieHn ¢ BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYJAOBaHUEM, IPENCTABIATH
pe3yibTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyJIMpOBaTh BBIBOJBI HAa OCHOBE JTUX
pE3yIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTUUECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(bOpMAINIO, TIOJYYaeMyl) M3 Pa3HBIX HCTOYHHUKOB (CpPEICTBA MAaCCOBOMA
uHdopmaruu, IHTepHET U ApyTHX);

chOpMHUPOBAHHOCTh YMEHHMM  COONIOJATh TpaBHJIa  DKOJOTHUYECKHU
L[E€JIECO00PA3HOTr0 TOBEACHUS B OBITY M TPYIOBOM JEATENBHOCTH B ILEINSIX
COXpaHEHUsI CBOETO 370POBbS M OKPYXarOUIEH MPUPOIHON Cpebl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI HA >KUBBIE OPTaHU3MbI ONPENEIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMasi cMbich Tokasarens [1/IK, mosicHaTh Ha mpumepax crocoObl
YMEHBIIICHUSI U TPEIOTBPAIEHUS] MX BPEAHOTO BO3JACHCTBUS HA OpPraHuU3M
YeJI0BEKa;

JUIsl 00YUaAKOIIUXCSI C OTPAaHUUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CIICTIBIX U CIHAOOBUAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJb30BaTh
penbeHO-TOUEHUHYIO cucTeMy oOo3HaueHuit JI. bpailns ngna  3anucu
XUMUYECKUX (OPMYII.

11 KUIIACC



[IpenMeTHble pe3ynbTaThl OCBOEHHUs Kypca «OOIas U HeopraHuyeckas
XUMUSD» OTPaXkKakoT:

c(hOPMHUPOBAHHOCTh TNPEACTABICHUM: O XUMHUYECKOW COCTaBIISAIOIIECH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHUPA, POJIM XUMHHM B IIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIICHUS ¥ KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOM TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHICCKUX
3a71a4 ¥ SKOJIOTMYECKHU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370pPOBBIO H
IIPUPOJTHOM CpEIIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUN, KOTOpas  BKJIIOYACT:
OCHOBOITOJIAraoIye MOHATHS (XMMHUYECKHH 3JI€MEHT, aTOM, M30ToII, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJIEHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEICHb OKHCJICHUS, XUMUYECKas
CBsI3b (KOBaJICHTHAs, HOHHAS, METaJUTMYECKasi, BOJOPOJIHAS ), KpUCTATUTHIECKas
pPEUIETKA, TUIBI XUMUYECKAX PEAKLIHM, pACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
BJIEKTPOJINTUYECKASL JHUCCOIMALINS, OKHCIUTEIb, BOCCTAHOBHUTEIL, CKOPOCTh
XUMUYECKON peakiuy, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON Auccoruranuu, nepuoandyeckuii 3akod . 1. Menneneesa,
3aKOH COXPAaHEHUS MAacCChl BEIIECTB, 3aKOH COXPAaHECHUS W MPEBPAIICHUS
SHEPrUM MPU XUMHUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUHN S3bIK
XMMHHM, MHUPOBO33PECHUECKHE 3HAHMS, JIKAlMe B OCHOBE IMOHMMAHUS
NPUIMHHOCTA M CHCTEMHOCTH XHMHYECKHUX SBJICHHUM, (HaKTOJIOTHICCKHE
CBEJICHUS O CBOMCTBAax, COCTaBe, MOJYYECHHH W OC30MaCHOM HCIIOJb30BAHUH
BOKHEHUIIIMX HEOPTaHUYCCKHUX BEIICCTB B OBITY M MPAKTUUYCCKOU JEATCIBHOCTH
YEJI0BEKA;

c(hOpPMHUPOBAHHOCTh YMEHUHN BBIABIIATh XapaKTepHbIC NMPU3HAKU MOHSATUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUSA
P OMMCAHWH HEOPTraHMYECKUX BEIIECTB U UX MPEBPAIICHHUIM;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIOJIB30BaTh XUMUUECKYI0 CUMBOJIMKY JIs
coctaBieHusi (GOpPMyJ BELUIECTB W YPABHEHUM XUMHUYECKUX PpPEaKLUi,
cuctematuyeckyto HomeHkinatypy (IUPAC) wu TtpuBHManbHble Ha3BaHMS
OT/ICJIbHBIX HEOPTaHUYECKUX BeIeCTB (YrapHbId ra3, yrieKuciblid ra3, aMMuax,
raméHas U3BeCTh, HETalI€Hasi U3BECTh, MUThEBAs COJA, TUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh yYMEHUM ONPEACNATh BAJCHTHOCTh M  CTEMECHBb
OKHCJICHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XUMHUYECKOW CBsA3M (KOBaJEHTHAs, MOHHAs, METaJyInuecKas, BOJOpOJHas) B
COCIMHCHUAX, THUMN KPUCTAUIMYECKOM PEMIETKA KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJIEKYJIIpHAs, HOHHASI, METAIJTMYECKAs ), XapaKTep CPEIbl B BOJIHBIX
pacTBOpaX HEOPraHUYECKUX COCAUHECHUN;



c(hOpMHPOBAHHOCTH YMEHHI yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO0 WX COCTaBY K OMpENeIEHHOMY KIacCy/Tpymie
coeMHEHUN (TIPOCTBIC BeEIIECTBA — METa/UIBl M HEMETaulbl, OKCH/IBI,
OCHOBAHUSI, KHUCIIOTHI, aM(OTEPHBIC TUIPOKCUJIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOTUIECKOTO 3aKOHA
JI. WN. MengeneeBa W JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOIIYIO,
O0OBSICHUTEIILHYIO M IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh JJEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKUX 3JieMeHTOB |1—4 mnepuonoB Ilepuoauueckoil cHUCTEMBI
XUMHUECKHUX 3nmeMeHToB JI. M. MenuesneeBa, UCMOIb3ys MOHATHA «S-, P-, d-
AJIEKTPOHHBIE  OpOUTaIN, «QHEPTreTUYECKUE  YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHWMHMYECKHUX DJIEMEHTOB U UX
COEIMHEHUI MO MepuoaaM U rpynnaM Ilepuoanyueckoid CUCTEMbl XUMHUYECKUX
anemeHToB [l. 1. MeHaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHUE CBONCTBA HEOPraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPKAAaTh CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXKy HEOPTaHUYECKUMU
BEIIIECTBAMU C IMOMOIIBIO YPABHEHUIH COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIUI;

c(hOpPMUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIUU T10
Pa3JIMYHBIM MPU3HAKAM (YUCITY M COCTABY PEarupyrollyux BelECTB, TEINIOBOMY
3 dekTy peakiuu, N3BMEHEHUIO CTETICHEH OKHMCIICHUS 2JICMEHTOB, 0OPaTUMOCTH
PEAKILNH, YUACTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKIIMA Pa3TMIHBIX
TUIOB, TIOJHBIE W COKpalEHHbIC YpaBHEHUS peEakiMii HOHHOTrO OOMeEHa,
YUYUTBIBAs YCIOBUS, MPU KOTOPBIX ATH PEAKIIUU UAYT /10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHUH IIPOBOJMTH PEAKIIMH, TOITBEPKIAFOIINC
Ka4€CTBEHHBI COCTAB PA3JIUYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATh
ONBITHBIM  TYyTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIIUTEJIHHO-
BOCCTAHOBHUTEIBHBIX PpPEAKIUHA IOCPEICTBOM COCTABJIICHUS DJIEKTPOHHOIO
OanaHca dTUX PeaKIIni;

chOPMHUPOBAHHOCTh ~ yMEHUM  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peakiuu OT Pa3IudyHbIX (PAKTOPOB; XapakKTep CMeELIeHUs
XHMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JCUCTBUS (TTPUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XWMHYECKHE IPOIIECCHI,
JIeJKAIME B OCHOBE MIPOMBIIIEHHOTO MOJYYEHUsI CEPHOM KUCIIOThI, aMMHUAaKa, a



Takke cHOPMHPOBAHHOCTH MPEICTAaBICHUM 00 OOUIMX HAYYHBIX MPUHIUMNAX U
AKOJIOTMYECKUX MPOOJIEMAX XUMUYECKOT 0 IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BHIYMCICHHS C UCIOIb30BAHUEM
MOHSTHUS «MAaccoBasi J10JI BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOILICHUN ra30B
IpM XHMHYECKHX PEaKlUUsX, Macchl BellecTBa WJIM OO0bEMa Tra3oB IO
U3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce€ WIH O00bEMY OIHOrO H3
YYaCTBYIOIIMX B PEAKIMK BEHIECTB, TEIMIOBOTO 3(d(dexra peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHUSI MACCHI BEMIECTB, TPEBPAILECHUS U COXPAHEHHUS SHEPTUH;

chOpMHPOBAHHOCT, ~ YMEHMH  COOJIIO/aTh  TpaBWjia  IOJIb30BaHUSA
XUMHUYECKON MOCYyA0ol M Ja0OpaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMHU IO BBIIOJTHEHHUIO
1a60PaTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3JI0KEeHUE NEPOKCUAA BOJOPOa B IPUCYTCTBUM KaTaJIU3aTopa,
OMpeNeNeHre CpeAbl PacTBOPOB BELIECTB C IMOMOUIIbIO YHUBEPCAIBHOIO
WHJUKATOpa, BIMSHHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTb XUMHUYECKOH
peaKkiiK, peakiMd HMOHHOrO OOMEHa, KayeCTBEHHBIE peakluu Ha cyibdar-,
KapOOHAT- U  XJOPUA-aHUOHBI, HA  KATHMOH  aMMOHHA,  pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TtemaM «Metawey u  «Hemeramisl»y) B
COOTBETCTBMM C TMPAaBWIAMH TEXHUKH O€30MacHOCTH TMpU OOpalieHuu C
BEIIECTBAMU M JIA0OPATOPHBIM OOOPYAOBAaHUEM, MPEICTABIATH PE3YyJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B (POpME 3alMCH YPAaBHEHHU COOTBETCTBYIOIIUX
peakimii 1 GopMyIUpPOBaTH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUUECKH aHAIM3UPOBATH XUMHUYECKYIO
nH(popMaIMIo, TMOJy4aeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaINK, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJIa  DKOJOTHUYECKHU
11eJ1IeCO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JACSATEIBHOCTH B IENSIX
COXpaHEHUsI CBOETO 370POBbS M OKPYXAIOLIEH MPUPOJHON Cpellbl, 0CO3HABATh
OMAacCHOCTb BO3JEHCTBUA HAa >KMBbIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB,
nmoHumasi cmbicn mokazatens [IJIK, mosicHaTe Ha mnpuMmepax crmocoObl
YMEHBIIICHUSI U TPEIOTBPALIEHUS HMX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTst OOY4YarOIIMXCS C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;



JUIS CIIETIBIX W CIa0OBUASIINX OOYYalOMUXCs: YMEHHE HCITOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitns nmns  3amucu
XUMHAYECKUX (HOPMYIIL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM (ungposbie)
Ne i/mn Konrpoabnbie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTaHMYECKUX COSAMHEHUH A. 3 0 0
M. bytneposa
Uroro no pazneny 3
Paznea 2. Yraesogopoasbl
2.1 [IpenenbHbIe yTIeBOOOPOAbl — AJTKAHBI 2 0 0
99 HemnpenenbHbie yriieBoaopoIbl: alKEeHbI, 5 0 1
' aJIKaINEHBI, aJTKUHBI
2.3 ApomaTtndeckue yriieBoI10pO Ikl 2 0 0
54 [IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB 3 1 0
' U UX nepepadoTka
Hroro mo pazneny 13
Pa3pnen 3. Kuciiopoacoaep:xaniue opranniecKkue coeAuHeHNs
3.1 Crupter. @enon 3 0 0
Anpaerunsl. KapOoHOBBIE KUCTOTHI.
3.2 ACTHARL B 7 0 1

CrnoxHble 3¢upbl




3.3 | VYrneBojbl 3

Hroro no pazaeny 13

Pasnen 4. AzoTconepxamme opraHudeckne coeMHeHus1

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3

Wroro mo pazneny 3

Pazaea S. BbicokomoJieKky/JIIpHbIE COeINHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2

Utoro no pazneny 2

OBILIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 34




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne ii/m Kontpoabnsie IlpakTHueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atoMoB. [lepruonnyueckuii 3aKoH
1.1 u [leproamueckasi cucTeMa XUMUYECKUX 3 0 0
anemenToB /I. 1. Menaeneera
CtpoeHnue BemiecTBa. MHOrooopasue
1.2 P P 4 0 0
BEIICCTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 Mertamibt
2.2 Hemerambl 1
CBs13b HEOPTAHWYECKUX H OPTaHUICCKHIX
2.3 2 0 0
BEIIICCTB
Hroro no pazneny 17
Pa3znen 3. XuMus 4 :KU3Hb
3.1 XuMUs 1 )KU3Hb 4 0 0
Hroro no pazneny 4
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
wn Tema ypoka Beero Kontpoabnubie IIpakTuyeckue 0GpazoBaTebHbIE
padoThI padoThbI pecypes:
1 [IpenMer opraHnyeckoil XuMuu, e€ 1 0 0
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHUs OpraHMYECKUX
2 coequaenuii A. M. bytnepoBa, e€ ocCHOBHBIE 1 0 0
MOJIOKEHUS
[IpencraBnenue o knaccudukanum
3 opraHuueckux Bemiects. Homenknarypa 1 0 0
(cucremaTHyecKasi) U TPUBHAJIbHBIE HA3BAHUS
OpraHMYECKUX BEILECTB
4 AJKaHBI: COCTaBVI/I CTpOEHUE, 1 0 0
TOMOJIOTHUECKUH Psifl
5 MeraH 1 3TaH — IpOCTEUIINE 1 0 0
IIPEJICTaBUTENIN AIKAaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOWCTBA 1 0 0
7 OTHUJIEH U IPOIUIIEH — MPOCTENIINE 1 0 0
IIPEJICTAaBUTENIN AIIKEHOB
8 [IpaxTuueckas padora Ne 1. «Ilomyuenue 1 0 1
ATUJIEHA U U3YyUEHHUE €TO CBOMCTBY
9 Anxanuensl. byranuen-1,3 n 1 0 0




10

11

metunoytanuen-1,3. [lomyuenue
CHHTETHYECKOTO KaydyKa 1 pPe3UHbI
AJKHMHBI: COCTaB M OCOOEHHOCTH CTPOCHUS,

TOMOJIOTUYECKUH Psll. ALETHIEH —
MPOCTEUILNN PEICTABUTEIb ATIKUHOB

Brrancnenus no YPaBHCHHIO XHUMHYECKOU
pe€aKuuu

12

13

14

Apenbl: 6eH3011 U TOyoJl. TOKCHYHOCTh
apeHoB

['eHeTnyecKast CBSA3b YIIIEBOAOPOJIOB,
IMpUHAJICKAINX K pa3JIMYHbIM KjlaCcCaM

[IpupoHbIC HCTOYHUKH YTIIEBOIOPOIOB:
NPUPOIHBIH ra3 v NOMyTHbIE HE(TAHBIE ra3bl,
HE(Th U MPOIYKTHI €€ epepadoTKu

15

[IpupoHBIE HICTOYHUKH YTIIEBOIOPO/IOB:
NPUPOIHBIN ra3 ¥ MOMYTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOIYKTHI €€ epepadoTKu

16

17

18

KontponbHas padoTa mo pazaery
«YTIeBogopoas»

[IpenenbHble 0THOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJ1. BoopoiHas cBs3b
MHOTroaTOMHBIE CITUPTHI: STUICHTIIUKOIb H
TJIMLEPUH

19

20

@DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U
XUMHNYECKHUC CBOfICTBa, IIPUMCECHCHUEC

AJIBI[CFI/IIH:II (I)OpMaJILI[el"I/II[ " ancTalabAaCTIua.




21

AneroH

OI[HOOCHOBHLIG MMpEaACIbHBIC Kap6OHOBBIC

KHCJIOTBI: MypaBbUHAA U YKCyCHas

22

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

23

24

CTeapI/IHOBaFI n OJICMHOBAas1 KMCJIOTHhI, KaK

NpEaACTaBUTECIIN BBICIINX Kap6OHOBI>IX KHCJIOT

Mpbl11a KaK COJU BBICIIMX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC ﬂeﬁCTBHe

25

CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE

Kap6OHOBI)IX KHCJIOT. FI/II[pOJII/IS CJIOKHBIX

3¢hupoB

26

27

28

XKupsr: ruaponus, mpuMeHeHue,
Ouosorudeckas poJib KUpPOB
VYrneBoJbl: cOCTaB, KilacCH(pUKaIIUS.
Baxneiinme npecTaBuTeNn: TI0K03a,
bpykTo3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOAHBIC
MMOJINMEPbI

29

KoHnTtponbHas paboTa mo pa3aeny
«Kucnopoacoaepskarnire opraHndecKue
COCITUHCHUS

30

31

AMMHBI: METHJIAMHWH M aHWJINH

AMWHOKHUCIOTHI KaK aM(I)OTepHLIC
OpTraHU4YC€CKUC COCANHCHUS, UX
OMOJIOrMYECKOE 3HAUCHHE. IlenTuapl




benku xak npupoaHsie

32 BBICOKOMOJICKYJISIPHBIE COSTMHECHUS 1
33 OCHOBHBIC TIOHSTUS] XUMHH ) 1
BBICOKOMOJICKYJIIPHBIX COCTMHEHUH
OcCHOBHBIE METOIBI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUI. 1
[TnacTmacchl, KayuyKH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIys aToMOB

KoauuecTBO 9acoB

Bcero

KonTposbHble
padoThbI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbBIE
nugposeie
oOpa3oBaTejibHbIE

pecypchl

[Iepnognueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX 3j1eMeHTOB []. 1.
Menzeneesa, MX CBA3b C COBPEMEHHON
TEOpUEHN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYECKHX DJIEMEHTOB U HX COCAUHEHUHN 10
rpynmnam 4 rnepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa B
pPa3BUTHU HAyKHU

Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€
BUbBI; MEXaHU3MbI 06pa3OBaHI/I$I KOB&J’IGHTHOfI
cBs3u. BogopoaHas cBsizb

BanentHOCTh. DJIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOCHUS

[Tonsatue o aucnepcHbix cucremax. cTuHHbIE
Y KOJUJTOUJHBIE pacTBOPBL. MaccoBas 10s




BEILIECTBA B PaCTBOPE

Knaccudukanus u HOMeHKIaTypa
HEOpPraHMYECKUX COeMHEeHUN. ['eneTnueckas
CBSI3b HEOPTaHUYECKUX BEIECTB, Pa3IMUHbIX
KJIACCOB

Knaccudukanmst XaMUIecKuX peakiiuii B
HEOPraHMYECKOM U OpraHN4YeCcKON XUMHUHU.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXPAaHEHHUS U MPEBPAIICHUS SHEPTUU PU
XUMUYECKHUX PEaKIIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECHE

10

[IpakTuueckas padora Ne 1. «Brnusiaue
pa3IUYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIN»

11

DneKTpoauTHYecKas auccormanus. [lonstue o
BOZIOpOAHOM ToKka3zatene (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponu3
OpTaHU4YCCKUX U HCOPTraHNYCCKUX BCIICCTB

12

13

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
[TonsiTrie 006 371€KTpOIM3€E pacIiaBOB U
pacTBOPOB coJiei

KonTtponbHast pabota no pazaeny
«Teopernyeckne 0OCHOBBI XMMHM»

14

Mertamibl, ux nosnoxenue B [lepuoanueckoit
CHCTEME XMMHYECKHX dneMeHToB JI. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS




15

16

aToMoB. O01ue pU3NIECKre CBOMCTBA
METaJIOB

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT
HanpsHKEHUH METAILIIOB

XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB
(HaTpUii, KAJIMH, KaJIbIIUA, MarHuu,
QTIOMHUHHK ) U UX COCIMHCHUM

17

18

19

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COeTUHEHUN

XUMHUYeCKUe CBOMCTBA IIUHKA, JKeJie3a U UX
COEIMHEHUI

[TpakTuueckast pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«Metamnp»"

20

Hewmeramnsl, ux nonoxenue B [leprnonnueckoin
CUCTEME XMMHUYECKUX d1eMeHToB JI. W.
MemnzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21

22

23

®du3nyecKue CBOWCTBAa HEMETAILIOB.
AnoTponusi HeMeTauioB (Ha IpUMeEpe
KHCIIOPO/JIa, cepbl, hocdopa u yriepoia)
XYMHUYECKUE CBOWMCTBA TaIOTEHOB, CEPBI U X
COEeTMHEHNN

XuMHYeCcKue CBOWMCTBA a30Ta, pocodpa u ux
COeIMHEHUN

24

XHUMHUYECKUE CBOMCTBA yTIIEpO1a, KPEMHHUS U
UX COeIUHEHUN




25

26

27

28

[IprumeHeHne BaXXHEUIINX HEMETAIIOB U UX
COeTUHEHUN

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teMe «HemeTamnnbery. BerauciaeHus mo
YPaBHEHUSM XUMHYECKHUX PEaKIMid 1
TEPMOXUMHUYECKHUE PACUETHI

[TpakTuueckas padota Ne 3. «Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Hemeramibt"»

KonTpomipHas padora mo Temam «MeTaiuib» u
«Hewmerambe»

29

30

31

32

HGOPFaHI/I‘-IGCKI/Ie N OPraHUu4CCKHUEC KUCIOTHI.
HGOPFaHI/I‘-IGCKI/Ie H OPraHUYCCKHUEC OCHOBAHUA

AmboTepHbIe HEOPraHUYECKUE U
OpraHMYecKue coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKUX
BEIIIECTB

Ponb xumuu B oOecrieueHHn BKOHOFHHGCKOﬁ,
BHCPFCTHHGCKOﬁ Y MUILIEBOM 6630H3CHOCTI/I,
Pa3BUTHHN MCIUILIUHDBI

[IpencraBnenus 00 0OMUX HAYYHBIX

MPUHIHUITIAX IMPOMBIIIJICHHOTO MOJIYUCHUA
BaKHEUIIINX BEILIECTB

33
34

Yenmosek B MHPE BEIIECCTB U MaTCpPHUAIOB

XuMus u 30pPOBLC UCIIOBCKA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 10 xkmacc/ I'abpuensa O.C., OO1mecTBO ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; Axinoneproe obmecTBo «31aTenbcTBO

«IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA
I"abpuensn, O. C. Meroauueckoe nocooune Xumus 10 knacce, I[Ipocsemienne
2017

["abpuensn, O. C. Meroguueckoe nocoore Xumus 11 knacc, [Ipoceenienne

2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://chem.rusolymp.ru Opranudeckast XumMusi: JEKTPOHHBIA YUCOHUK TSI
CpPEIHEH IIKOJIBI

http://ru.wikipedia.org/wiki/Xumust Xumus 11 BCeX: WIUTFOCTPUPOBAHHBIE
MaTtepHuabl o0 00IIIeH, OpraHnYecKol U Heopranudeckoit xumuu http://school-
sector.relarn.ru/nsm Xumus u xku3Hb — XXI BeK: HAyYHO-TIOMYJIIPHBIN

KypHaI






