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IHOACHUTEJIbBHAS 3AIINCKA

IIporpaMma 10O XWUMHM Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUs
pazpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoanuu B Poccuiickoii ®denepainumny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUA
(dbenepanpHOii  00pa30BaTEIILHOM MPOrpaMMBI CpPeAHETo oO0Imero o0pa30oBaHUS
(®OIT  COO), npencrasneHHbix B DemepallbHOM  TOCYJAPCTBEHHOM
obpazoBatensHoM craHmapre COO, ¢ yuérom KoHuenuuu mnpenogaBaHus
yuaeOHOTO TIpeaAMeTa «XUMHUS» B 00pa30BaTENbHBIX OpraHm3aIusax Poccuiickoit
Oenepanuu, pealu3yrOIMX OCHOBHbIE 00pa3oBaTEIbHBIE MNPOrpamMMbl, U
OCHOBHBIX ToJiokeHui «CTparerun pa3BuTHs BocnuTaHua B Poccuiickoit
Oenepanmn Ha miepuon mo0 2025 roma» (Pacmopsixenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJ0B K pa3pabOTKEe MpOrpaMMbl MO XUMHH, K ONPEACTICHHIO
o0l1e# cTpaTteruu oO0y4eHUs, BOCIIUTAHUS U Pa3BUTHUS OOYyYArOIIUXCS CPEACTBAMHU
yuebHoro npeamera «Xumus» s 10—-11 knaccoB Ha 6a30BOM YPOBHE COCTABUJIH
koHuenTyababie nosioxkeHuss GI'OC COO o B3auMOOOYCIIOBJICHHOCTH IIENEH,
COACPKaHUs, Pe3yJbTaTOB OOyUYeHHS M TPeOOBAHMI K YPOBHIO MOATOTOBKH
BBITTYCKHUKOB.

XUMHUUECKOE o0pa3oBaHue, MOJTy9aeMOe BBITTYCKHUKAMH
00111c00pa30BaTeNbHONM  OpraHM3alliy, SBIISIETCS HEOTHEMJIIEMOM 4YacThlo HMX
oOpazoBaHHOCTH. OHO CIYXXHT 3aBEPIIAIOIIMM  ATAlloOM peaju3alliv  Ha
COOTBETCTBYIOIIEM €My Oa30BOM YpPOBHE KIIFOUEBBIX IIEHHOCTEH, MNPUCYIIUX
LEJOCTHOM CHCTEME XUMHYECKOrOo o0O0pa3oBaHWs. OTH 1EHHOCTH KacaroTcs
MO3HAHWA 3aKOHOB TIPUPOABI, (JOPMUPOBAHUS MUPOBO33PECHHS U OOITEH KYJIBTYPHI
YEIOBEKA, a TaKKE DOKOJOTHUUECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO M TMPUPOAHONU cpene. Peanusyerca xumuueckoe oO0pa30BaHME
00y4aroIXcsd Ha YPOBHE CPEAHEro o0IIero o0pa3oBaHusA CPEeACTBAMHU YueOHOTO
npeaMera «XUMHS», COJECPHKAHUE M MOCTPOECHHWE KOTOPOTrO OMNPEACTCHb B
MporpaMMe TO0 XUMHH C y4€TOM Crenu(uKA HAyKH XUMWW, €€ 3HAUCHUSA B
MO3HAHWW TIPUPOJBI W B MATEPUAIBHON >XKW3HM OOIIECTBA, a TAKXKE C YUETOM
O0IIUX 1EeAed W MPUHLUIOB, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaiHero o0iiero oopasosanus B Poccutickoit deaepaimu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UTPAET O0COOYIO POJib B
COBPEMEHHOW IMBWJIM3ALMK, B CO3JaHUM HOBOM 0a3bl MATepUAIbHOU KYJIBTYPHI.
Ona BHOCHT CBOH BKJIaJ B (PDOPMHUPOBAHNE PAMMOHATHBHOTO HAYYHOTO MBITTUICHHSI,
B CO3/IaHHUE LIEJIOCTHOTO MPEACTABJICHUS 00 OKPYXAIOIEM MHUPE KaK O €IUHCTBE
MPUPOABl W YEJIOBEKAa, KOTOpoe (PopMHUPYETCs B XMMHHM HAa OCHOBE TMOHWMAHHUS
BCIIIECTBEHHOI'O0 COCTaBAa OKPY’KAKOIIETO MHPA, OCO3HAHUS B3aUMOCBA3U MEXKIY
CTPOEHHUEM BEIECTB, UX CBOMCTBAMH M BO3MOXKHBIMHU 00JTACTAMHU TTPUMEHEHHS.



TecHO B3aUMOJICHCTBYS ¢ JPYTMMH €CTECTBCHHBIMM HAYKaMU, XUMHS CTajia
HEOTHEMJIEMON YAaCThIO MUPOBOH KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TPpyAa W KU3HU KaXKI0To wieHa oOmecTtBa. COBpEeMEHHAs XUMUA Kak Hayka
CO3WJIaTeIbHAsl, KAaK HayKa BBICOKMX TEXHOJIOTUH HampaBjieHa Ha PEIICHUE
r100agbHbIX TPOOJEM YCTOWYMBOIO PAa3BUTHS 4YEJIOBEYECTBA — ChIPHEBOM,
SHEPreTUUECKOM, MUIIEBON, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHbl 30POBbSI.

B cooTtBercTBUM ¢ OOIIMMHM LEAAMH W TOPUHIMIAMH CPEIHEr0 OOIIEro
oOpa3oBanus coaepxkanue npeamera « Xumus» (10—11 kmaccer, 6a30BbIH YPOBEHB
W3YUYCHHS) OPUEHTHPOBAHO MPEUMYITICCTBEHHO Ha OOMIEKYIbTYPHYIO TTOATOTOBKY
o0ydJaromuxca, HEOoOXOAUMYI0O UMM  JJis  BbIPAa0OTKM  MHUPOBO33PEHUECKUX
OPUCHTHPOB, YCIHCIIHOTO BKIIOYEHUS B JKU3Hb COLMYMA, MPOJOJIKCHHS
00pa3oBaHUA B PA3IMUHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsiomuMu ~ peaMera  «XuUMHUS»  SABJIAIOTCA  0a30BbIE  KYpChl —
«Oprannueckas xumus» U «OO0m@as W HEOPraHWuecKas XWUMHS», OCHOBHBIM
KOMIIOHEHTOM COJICPKaHUSI KOTOPBIX SIBJIAKOTCA OCHOBBI 0Aa30BOM HAyKHW: CHCTEMa
3HAaHWH N0 HEOPTraHMYECKOH XMMHH (C BKJIFOUCHHEM 3HAHWN W3 O0IIel XuMum) u
Ooprann4eckor xumun. GOpMUPOBAHUE JAHHOW CUCTEMBI 3HAHWW NPU WU3YyUYCHUU
npeaMera 00eCneurBAaET BO3MOMKHOCTh PACCMOTPEHUA BCETO MHOr0o0paszus
BEILIECTB HA OCHOBE OOIIMX MOHATHMA, 3aKOHOB U TCOPUI XUMUHU.

CrpykTypa conaepkanusi KypcoB — «Opranuwdeckas xumusay u «OOmas u
HEOpraHWYeCKas XuMHUsS» cPopMUpOBaHA B TMpPOTpaMMe O XUMHH HAa OCHOBE
CUCTEMHOr0 TOAXOJAa K HW3YUYEHHIO Y4eOHOro marepuaja #u oOyCJIOBJIEHA
UCTOPUYECKA  OOOCHOBAHHBIM  Pa3BUTHUEM  3HAHWW HAa  ONPEACIIEHHBIX
TEOPETUUYECKNX YPOBHAX. Tak, B Kypce OpraHMYecKOil XUMHHM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHUECKONW TEOPUM CTPOCHUS OPraHMuYeCKUX
COCAMHEHUN, a TaKXKe Ha YPOBHE CTEPECOXUMHUECKHX W  SBIEKTPOHHBIX
MPEACTABJCHUA O CTpoeHun BeulecTB. CBelaeHua 00 H3yuaeMbIX B Kypce
BEIIIECTBAX JAIOTCA B PA3BUTUH — OT YIJIEBOJOPOJOB JO CJIOKHBIX OMOJIOTMUECKH
AKTUBHBIX COEAMHEHWH. B Kypce oOpraHuyeckoid XWMHUU MOJYYArOT PA3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs MEPBOHAUATHHBIC
MIPEICTABIICHAS O XUMHUYECCKOW CBSI3H, KIACCH(UKAIMMOHHBIX MMPU3HAKAX BEIICCTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMHUUYECKOH pEaKIUH.

[Ton HOBBIM yrJioM 3peHUA B OpeaAMETe «XuUMHS» 0a30BOr0 YPOBHA
paccMaTpUBAETCAd M3YUYEHHbIE HAa YPOBHE OCHOBHOrO 001Iero oOpa3oBaHus
TEOPETUUECKHA Marepuan " (PaKTOJIOTUUECKHE CBEJACHUS O BEIIECTBAX |
XUMUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIlas U HEOpraHudeckas
XUMUA» OOYyYarolUMCsl MPEAOCTABIACTCS BO3MOXHOCTh OCO3HATh 3HAUYCHHUE
MEPUOANUECKOrO 3aKOHA C OOIIETCOPETUUECKUX U METOAOJOTUUECKUX TMO3UIINH,



riy0ke TIOHSATh HWCTOPUYECKOE W3MEHEHHWe (PyHKIMA HSTOTO 3aKOHAa — OT
00001aroIIeH 10 0OBICHSIONICH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUNA O BOXKHEWINMX BEIIECTBAX, MX COCTABE, CTPOCHWH,
CBOMCTBaX W MPUMEHEHWH, A TAKXKE O XUMHUUECKUX PEAKIUAX, UX CYHUIHOCTH H
3aKOHOMEPHOCTAX TMpoTeKaHus jAomnoiHaercs B kKypcax 10 m 11 kiaccos
AJIEMEHTAMH COJICPKAHUSA, HMEIOUIUMU KYJIbTYPOJIOTHUECKUH W TMPUKIIAJIHON
XapakTep. OTH 3HAaHHWS CHOCOOCTBYIOT TOHHMMAHHWIO B3aUMOCBSI3M XHUMHH C
JPYTUMU HayKaMH, PacKpbhiBAlOT €€ pojib B TMO3HABATEIbHOW M MPAKTUUECKOM
JEATECIIbHOCTH 4YEJIOBEKA, CIMOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHUS K MPOLECCY
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX MPUIOKECHUN XUMHH, MOMOTAKOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W JMUYHOCTHO 3HAYUMBbIX
npoOieMax, CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICTUBATH WH(OPMAIUIO H
NPUMEHATh €€ JUIsl TONOJIHCHUS 3HAHUM, PEIICHUA WHTEIUIEKTYaJbHbIX |
AKCMEPUMEHTAIBHBIX MCCIICIOBATENBCKUX 3a/a4. B 1enom coaepkanue ydyeOHOro
npeaMera  «XUMHS»  JAHHOTO  YPOBHS  M3YUEHHUS  OPUCHTHUPOBAHO  Ha
dhopMupoBanue y 0OydYalOMMXCS MHUPOBO33PEHUYECKONH OCHOBBI IS TTOHUMAHUS
dunocodckux waeH, TakuX KaK. MaTEPHAIBHOE CIWHCTBO HEOPTaHUYECKOTO H
OpPraHWYEeCKOr0 Mupa, OOYCJIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOCHHMEM, TIO3HABAEMOCTh MPUPOAHBIX SABJICHUH NYyTEM SKCIEPUMEHTA H
pEeIICHUsT TMPOTHBOPEUYHMI MEXKAYy HOBBIMH (paKTaMHM W TEOPETHUCCKHUMH
MPEANOCHIIKAMHU, OCO3HAHUE POJIA XUMHUU B PEIICHUHN 3KOJIOTHYECKUX MPOOJIEM, a
TaKXke NpoOaeM COCPEKEHUS SHEPIrETUUECKUX PECYPCOB, ChIPhA, CO3AAHUS HOBBIX
TEXHOJIOTHH U MATEPUAJIOB.

B nnane pemeHus 3amad BOCHUTAHMSA, PA3BUTHSA M COLMAIM3ALIAU
0o0y4Yaroluxca MPUHATHIE MNPOrpaMMoONl MO XUMHUHU MOJAXOAbl K OMNPEACICHHUIO
cColepXaHWs W TOCTPOCHHUA TIpeAMeTa MpeaycMaTpuBaioT (popMupoBaHue
VHUBEPCAJIbHBIX  YUYEOHBIX JCHCTBUM, UMEIOIMX 0a30BO€ 3HAUYCHUE JUIA
Pa3/IMUHbIX BHJAOB JICATEIBHOCTH: PEIIEHUs MNpoOjeM, MNOUCKA, aHajau3a |
o0paboTku wHpOpMAIK, HEOOXOTUMBIX I MPUOOPETEHUS OIBITa TPAKTHICCKOM
U UCCJIEAOBATENbCKON ACATENBHOCTH, 3aHUMAIOIIEH BAaXXHOE MECTO B TMO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHWs XUMHHM KAaK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusA, Tak U HA YPOBHE CpeaHEro 00Iero oOpa3oBaHusl, Py ONPEaACICHUN
COJICPKATENIbHOW XApaKTEPUCTUKU 1IEJeH HW3YUCHHS TNPEAMETA HAIpPaBJICHUEM
MEPBOCTETICHHOW 3HAYAMOCTH TPAJAMIIMOHHO TpHU3HAETCS (HOPMHUPOBAHWE OCHOB
XUMUUYECKON HAyKW Kak 00JIaCTh COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUYECKON
JEATCIIbHOCTH YEJIOBEKA M KAaK OJIHOTO0 M3 KOMIOHEHTOB MHUPOBON KynbTypbl. C
METOJUYECKOW TOUYKHM 3PECHUS TAKOW MOAXOA K OMNPEACIICHUIO LENeH W3YUYEHHs
MpeaMETA ABJISIETCA BIOJHE OMPABIAHHbIM.



CornacHo JaHHOW TOYKE 3PEHUA TJIABHBIMU LEIAMH W3YUCHHS TPEaMeETa
«Xumusa» Ha 6azoBom ypoBHe (10 —11 ki1.) apnsrores:

e (OpPMHPOBAHHE CHCTEMBl XMMHYCCKHX 3HAaHHW KaK  Ba)KHCHIICH
COCTABJIAIOLIEH €CTECTBEHHO-HAYYHOM KAPTUHBI MUpPA, B OCHOBE KOTOPOU
JeXaT KITIOUEBBIC TOHATHSA, (PYHIAMEHTAIbHBIC 3aKOHBI U TCOPUU XWMHH,
OCBOCHHUE fA3bIKa HAYKH, YCBOCHHUE W TMOHWMAHHWE CYIIHOCTH JOCTYIHBIX
0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHUE C UCTOPUEH
WX Pa3BUTHS U CTAHOBJICHHUS,

o (opmMupoBaHHE W PA3BUTHE MPEJACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BCIIECTB M XUMHUUECKUX PpEAKIUH, HEOOXOAUMBIX Il TPUOOPETECHHS
YMEHUN OPUEHTUPOBATHCA B MHUPE BEIIECTB M XUMUUYECKUX SIBICHUM,
UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEAHEBHOMN KU3HMU,

e Ppa3BUTHE YMECHUH U CIIOCOOOB CATENIBHOCTH, CBA3AHHBIX C HAOIOJAECHUEM U
OOBSICHEHUEM  XMMHUYECKOTO AKCIEPUMEHTA, COOJIIOJACHUEM  MPABUII
0€30IMacHOTro OOpaIleHHs C BEIIECTBAMMU.

Hapsany ¢ stuM, conepxarenbHas XapaKTepUCTHKA LIEJICH U 3a/1a4 U3yYeHUd
npeaMeTa B MPOrpaMMe Mo XMMHUM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPHOPHUTETAMH B CHCTEME CpeAaHero obimiero odopazoBanusa. CeroaHsa B
MpPENnoJAaBaHUM XUMHUHA B OOJbIIEH  CTEMEHM OTAAETCA  MPEANOUYTEHHUE
MPAKTUUYECKON KOMIIOHEHTE COJCpXKaHUA OOyUYeHUS, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHHMKA 00II€00pa3oBaTEIbHON OpraHu3alliy, BJIAJICIOIIETO HE
HAa0OpoM 3HaHWH, a (PYHKIIMOHAJBHONW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSMU aKTUBHOTO MOJyYCHUs 3HAHUN W MPUMEHEHUA UX B PEAJbHOU >KU3HU
JUISl PEIICHUS MMPAKTUUECKUX 3a/1a4.

B cBa3u ¢ 3TMM npu HM3yueHMHM TMipeaMera «XUMuA» JTOMHHHUPYIOIIEE
3HAUCHUE MPUOOPETAIOT TAKKUE 1IENH U 33J1a4H, KaK:

ajganTanys oO0y4YaroluXcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dopMupoBaHWE  WHTC/UICKTYaJIbHO  Pa3BUTOW  JUYHOCTH,  TOTOBOH K
CaM0OO00Opa30BaAHUIO, COTPYAHUYECTBY, CAMOCTOATEIIBHOMY MPUHATHIO TPAMOTHBIX
pELIECHUN B KOHKPETHBIX >KU3HCHHBIX CUTYAlUSIX, CBA3AHHBIX C BEIIECTBAMH U MX
MIPUMEHECHUEM

dbopMupoBanre 'y OOYYArOMIUXCS  KIIFOUYEBBIX  HABBIKOB  (KJTFOUEBBIX
KOMIICTEHITAH), WMEIONMX YHUBEPCAIBHOE 3HAYCHUE [UIS PA3IUYHBIX BHUIOB
NEATENBHOCTH, PEIICHUS TIPOOJIeM, TOUCKa, aHanu3a W 00paboTku MH(pOpMaIuy,
HEOOXOJUMBIX i1 TPUOOPETEHUS ONbITa ACATEIBHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B TMO3HAHMM XUMHUH, a TaAKXKe JJid OLECHKU C MO3UIuH
AKOJIOTMUECKON O€30MacHOCTU XapakTepa BIUSHUS BEIIECTB M XUMHUECKHX
MPOLIECCOB HA OPraHW3M YEJIOBEKA W MPUPOJHYIO CPEY;



pPa3BUTHE TO3HABATEIFHBIX HHTEPECOB, WHTEILICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YyYarOIUXCA: CHIOCOOHOCTH CaMOCTOSTENbHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUH C )KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEeMEHHbBIE WH(POPMAIIMOHHBIC TEXHOJIOTHW JJIs TMOMCKA W aHaju3a YueOHOU |
HAyYHO-TIOMYJISAPHONW WH(POPMAITUH XUMUYECKOTO COICPKAHMS;

(hopMupoBaHUE W Pa3BUTHE Y 0OYUAIOMIMXCS ACCOIMMATUBHOTO M JIOTHUECKOTO
MBIIIJICHUS, HAOMIOAATeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, MPH ITUTAHUPOBAHWW W TIPOBEICHWW XHUMHUYECKOTO
IKCIICPUMEHTA,

BOCIIUTAaHUE Yy oOOydalomuxcs yOeKAEHHOCTH B  T'YMAHHCTHYECKOU
HAIPaBJICHHOCTA XHWMHWH, €€ BAXHOW POJIM B PEIMICHUH TIOOATBHBIX TPOOIEM
PAITMOHAIIFHOTO TPHUPOIOTIONB30BAHMS, TIOTIONTHEHHS YHEPTETHICCKAX PECYPCOB U
COXPAHECHUS TPUPOJHOTO PABHOBECHS, OCO3HAHWS HEOOXOIUMOCTH OEpPEKHOTO
OTHOMICHHWS K TPHUPOAEC W CBOEMY 370POBBIO, a TaKXKe NPUOOPETECHUSA OTBITA
WCIIOJIb30BAHUS TIOJYUYEHHBIX 3HAHWW I TPUHATAS TPAMOTHBIX PEHICHUH B
CUTYaIUSX, CBA3aHHBIX C XUMHUCCKUMH SIBJICHUSMH.

B yueOHOM maHe cpeaHero oOIero o0Opa3oBaHUs TPEAMET «XUMHUIN
6a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOW oOmactn «ECTeCTBEHHO-HAYUHBIC
MIPEAMETHI».

OO01ee uncno 4acoB, OTBEAEHHBIX JJISI U3YUEHUS] XUMUU, HA 0230BOM YPOBHE
cpennero oodmero obpazoBanus, cocrapisier 68 dacos: B 10 kmacce — 34 gaca (1
yac B HeAemo), B 11 kmacce — 34 gwaca (1 gac B Hememo).

IIporpamMmma peanu3yeTcs C HCHOJB30BAHWEM CPEACTB OOydeHHA |
BOCTIUTAHUS TIeHTpa «Touka pocTay.



COJAEP)KAHUME OBYUEHUSA
10 KUIIACC
OPTAHUYECKAA XUMUSA

TeopeTnueckue 0CHOBbI 0PraHNYecKOi XUMUH

[Tpenmetr opranuueckoit XUMHUK: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MaTEepUaioB. Teopus CTPOCHUS OPraHUYECKUX
coenuaeHnii A. M. ByTtieposa, €€ ocHOBHbBIE TTONTOXKeHUA. CTPYKTYpHBIE (hOPMYITHI
OpraHWYecKuX BemecTB. [omonorua, wu3omepus. XuUMUYECKas CBA3b B
OPraHUYECKUX COCTUHEHUSAX — OJIMHAPHBIE U KPATHBIC CBSA3H.

[Ipeacrasnenne o kinaccudukammu OpraHMdecKuX BemecTs. HoMmeHkmarypa
OPraHWYECKUX COCTUHEHUH (CHUCTeMaTWdecKas) W TPUBUAIbHBIC Ha3BaHUA
BOKHENIIMX NMPEACTABUTENIEN KITACCOB OPraHUYECKUX BEILIECTB.

OKCIEPUMEHTAJIbHBIE METOJIbl M3YUCHHS BEIIECTB W HMX MPEBPALICHUM:
O3HAKOMJICHHE ¢ 0Opa3llaMHh OPraHWYECKHX BEIIECTB W MaTepUalaMU Ha UX
OCHOBE, MOJICIMPOBAHUE MOJICKYJl OPraHWYECKUX BEIIECTB, HAOMIOJCHHUE U
OMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEIIECTB
MIPY HarpeBaHWy (TUTaBJICHHUE, OOYTJIMBAHUE U TOPCHHUE).

Yriesoaopoasl

AJIKaHBI. COCTaB M CTPOEHUE, TOMOJIOTHUYECKHU psa. MetaH U 3TaH —
MPOCTEHIITHE TIPE/ICTABUTEIN AJIKAaHOB. (DU3MUECKHE M XWUMHYECKHE CBOMCTBA
(peaknuy 3aMENICHWS W TOPCHMS), HAXOXIECHWE B TMPUPOJC, TOJYyUCHUE W
MIPUMEHEHHE.

AJIKEHBI. COCTaB U CTPOEHUE, TOMOJIOTUUYECKUN pA. DTUJIEH U MPONMUJICH —
MPOCTEHIITHE TIPE/ICTABUTEIN AJIKCHOB. (DU3MUECKHE W XWUMHYECKHE CBOMCTBA
(peaknyyi  THAPUPOBAHUS, TAIOTCHUPOBAHWA, THUAPATAIAHA, OKHUCICHUS W
MOJIMMEPHU3AIIHH ), TIOTYICHUE Y TIPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u MmetunOytaaueH-1,3: cTpoeHHe, BaKHEHIIIME
XUMHUYECKHUE CBOWCTBA (peakius monmMepu3arn). [logydenne CHHTETHYECKOTO
KayuyKa U pE3UHBI.

AJIKMHBI; COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUHN Pl ALICTUIICH
— TPOCTCHININNA TIPEICTAaBUTEIh AJKWHOB. COCTaB, CTPOCHWE, (UBMUECKHE U
XUMHUYECKHAE CBOWCTBA (PEaKIWy THAPUPOBAHMS, TAJOTCHUPOBAHUS, THApPATAINH,
TOPEHUS ), TIOJTyUYCHNE U IPUMEHEHHE,

Apensi. benzon: cocrtas, crpoeHue, (PU3NUECKAEC W XHUMHUYCCKHE CBOWCTBA
(peaknyu TaJIOTCHUPOBAHUS W HUTPOBAHUSA), TONYUCHUE W MPUMEHEHHE. 101y0:
cocmas, cmpoenue,  Quzudeckue U  XuUMu4eckue  C8olcmea - (peaxyuu
2AN02EHUPOBAHUS. U HUMPOBAHUSL), NOIYyYyeHue u npumeHenue. TOKCHIHOCTD



apeHoB. ['eHeTWUecKas CBsA3b MEXKAY YTIEBOJAOPOJAMH, TPHHAICKAITUMH K
pa3MUYHBIM KJIaccaM.

[IpupoaHbie MCTOYHWUKH YTJIEBOAOPOAOB. [IpupoaHbli Ta3 W TOMYTHBIC
Hedraapie ra3pl. Heds u €€ mpomcxoxkaenne. CrmocoObl mepepaboTkn HedTH:
MEPETOHKA, KPEKWHT (TEPMUYCCKUH, KaTaJuTHUYeCKui), mupoau3. [Ipomykrer
nepepaboTku HePTH, WX TPUMEHEHUE B MMPOMBIIIUICHHOCTH U B ObITy. KaMeHHBIN
yTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCNEPUMEHTAIBHBIC METOJBl HM3YUCHHS BEIICCTB W WX MPEBPAIICHUMA:
O3HaKOMJICHME C oOpa3lamMu TUIaCTMAcC, KAay4yKOB M PE3HHBI, KOJUICKIHH
«Hedpts» m  «VYromp», MOACTMPOBAaHWE  MOJIEKYJ  YTJICBOJOPOJOB H
raJIOTeHOMPOU3BOAHBIX, TTPOBEICHNE MPAKTHICCKOW PabOThl: TOMYUYCHHUE ITHICHA

Y U3YUYEHUE €TO CBOUCTB.

PacuétHbie 3anaun.

Boruucnenns mo ypaBHCHHMIO XHWMHUYECKOW PpEaKIUU (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOTMIECTBY OJTHOTO M3 MUCXOHBIX BEIMICCTB WIIA MTPOTYKTOB PEAKIINH ).

Kucsiopoacoaepsxkamue opraHudecKue coeJUHEHUs

[IpenenbHble ONHOATOMHBIE COMPTHL. METAaHONT W 3TAHOJ. CTPOCHHE,
(vzuueckre W XHMHYECKHE CBOWCTBA (PEAKIMW C aKTHBHBIMH METajLIaMH,
raJIOTCHOBOJIOPOAMH, TOPEHHUE), TPUMEHEHWE. BOJOPOMHBIE CBSA3M MEXKIY
MOJIEKYJIaMU CIUPTOB. J[efcTBHE METAaHOIA M 3TAHOJIa HA OPraHU3M YEIOBEKA.

MHOroaToMHbi€  COUPTHI. ODTWICHIJIMKOJAb W  TJIMIEPUH. CTPOCHHE,
(¢rzuueckne W XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO  IEJIOYHBIMH
METaJUIaMH, KAaYeCTBCHHAS PEaKIMs HAa MHOTOATOMHBIC CIUpPTHI). JleiicTBue Ha
opraHusMm 4desioBeka. [[puMeHeHue riuiepuHa U STUICHTJTUKOJIA.

®deHos:  CTPOCHHWE MOJIEKYIbl, (HU3NUECKHEe W XUMWYECKHE CBOWMCTBA.
Tokcuunocts denona. [Ipumenenne denona.

Anpneruapl U kemowusl. DopManbieruj, alCTAIBACTUI. CTPOCHHE,
(mzrUeckre W XMMHUYECKHE CBOMCTBA (PEAKIMM OKWUCICHWUS M BOCCTAHOBJICHUS,
KAueCTBECHHBIC PEAKITUH ), TIOJTYUYECHHE U TIPUMECHEHHE.

OnHOOCHOBHBIE TIPEACNIbHBIC KAPOOHOBBIE KHUCIOTH. MypaBbUHAs U
YKCyCHAsi KHUCIIOTHI. CTPOCHHE, (PU3MUECKhe W XUMHUYECKHE CBONCTBA (CBOMCTBA,
oOmue Jutsl Kiacca KUCIOT, Peaknus 3TepuUKaIiim), MOIydeHHE W MPUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAs KUCJOThl KaK MPEJACTABUTENIA BBICIIUX KapOOHOBBIX
KHUCJIOT. MbLjia KaK COJIA BBICIIUX KAPOOHOBBIX KUCJIOT, MX MOIOIIEE NCHCTBUE.

Cnoxxable >(UpHl KaK MPOW3BOJAHBIC KapOOHOBBIX KHCIOT. [ maposus
coXHBIX 3¢GupoB. XKupsel. 'mapomms xupos. [Ipumenenne sxupoB. bronornueckas
POJIb JKUPOB.



VYraeBonel: cocTaB, Kiaccuukanms — yriaeBoAoB  (MOHO-, JOW- |
nonucaxapuabl). [moko3a — npocTeiiimmii MOHOCcaxapua: OCOOCHHOCTH CTPOSHUS
MOJIEKYJIbI, (PU3MYECKUE W XHMHUYECKHME CBOWCTBA (B3aMMOJCHCTBHE C
ruapokcuaom Menu(ll), oxkucnenne amMmuadHbIM pacTBopoM okcmma cepedpa(l),
BOCCTAHOBJICHHE, OPOXEHHE TIIIOKO3bl), HAXOXKICHUE B TMPHUPOJAEC, MPUMEHEHHE,
ounonornueckas pojb. ®orocunTes. DpykTo3a KaKk U30Mep TITFOKO3HI.

Kpaxman u nenntonosa kak npupojaHeie moaumepsl. CTpoeHHe Kpaxmajia U
HEJUTION03bl.  DU3WYecKue W XUMHYECKHE CBOWCTBA Kpaxmana (THIPOJu3,
KaueCTBEHHAs PEAKLUsA C MOJOM).

OKCNEPUMEHTAIBHBIC METOJBl HM3YUCHHS BEIICCTB W WX MPEBPAIICHHMA:
NpOBEJCHUE, HAOMIOJCHNE W OMUCAHWE JAEMOHCTPALIMOHHBIX OIBITOB. TOPEHHUE
CIMPTOB, KAUYECTBEHHBIC PEAKIMM OJHOATOMHBIX CIUPTOB (OKHUCICHHE 3TaHOJA
okcuaom menu(ll)), MHOroaToMHbBIX CHUPTOB (B3aMMOJCHCTBHE TIHWIEPUHA C
ruapokcuom menu(ll)), anpaernos (OKMUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u tmapoxcumom wmeau(ll), B3lammopeicTBHE Kpaxmaia ¢ HOAOM),
MPOBEJCHUE MPAKTUUECKOH PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCTIOTHI.

Pacuérnblie 3anaum.

Boruucnennss mo ypaBHEHHMIO XHWMHUYECKOW PpEaKIUU (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA MM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIIHN ).

A3OTCOEpIKaINe OPTaHUUYECKHE COSTUHEHU.

AMUHOKHUCIIOTH Kak am(pOTepHbIe OpraHudeckue coeanHeHus. dOuznueckne
¥ XAMHAYECKHE CBOMCTBA aMHHOKMCIOT (Ha mpuMepe TIulMHA). bronornueckoe
3HAYeHNE aMUHOKHUCIOT. [lenTuapl.

benku kak TpUPOMHBIE BBHICOKOMOJICKYJIApHBIC coeauHeHus. [lepsuunas,
BTOPUYHAs W TPETUUYHAs CTPYKTypa O€NKOB. XHMMHWYECKHE CBOWCTBA OCJIKOB:
THIPOJIN3, ACHATYPAlHs, KAUeCTBEHHBIC PEAKIIUN Ha OCJIKH.

OKCNEPUMEHTAIBHBIC METOJBl HM3YUCHHS BEIICCTB W WX MPEBPAIICHUA:
HAOJIO/ICHUE U OTIMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: ACHATYpalua OEIKOB TpH
HArpEBaHUM, LIBETHBIE PEAKIIUN OEIIKOB.

BbicoKOMOJIEKYISIPHBIE COeTHHEHHS

OCHOBHBIC TIOHATHSA XUMHWW BBICOKOMOJICKYJISIPHBIX COCIMHCHHM: MOHOMED,
NOJTUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEAHAS MOJICKYIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISPHBIX COCIMHEHUH —
NOJTUMEPU3ALINS U TTOTTMKOHACHCALUA.

OKCIEPUMEHTATBHBIE METOJBl HM3YUCHHS BEIIECTB W WX MPEBPAIICHUI:
O3HAKOMJICHHE C 00pa3llaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC,
Kay4yKOB.

MexnpeaMeTHBIE CBSI3H.



Peanmuzanmst MeXIIpeAMETHBIX CBS3€H MPU M3YUCHUH OPTaHUYECKOW XUMHUH B
10 kmacce oOCyIIECTBISIETCS Yepe3 HCIOJb30BaHHE KaK OOMMX €CTeCTBEHHO-
HAyYHBIX TOHATHH, TaK W TOHATHH, SIBJSTIONIAXCS CHCTEMHBIMH JJII OTACITBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO6mme ecTeCTBEHHO-HAYUYHBIC TTOHATHS . SBJICHUE, HAYUHBIH (DaKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIM3, CHUHTE3, KiIacCU(UKAIsA, MEPUOINIHOCTh, HAOIIOACHAS,
HU3MEPCHUE, SKCTICPUMEHT, MOJICITUPOBAHHE.

®dusnka: Martepusa, OHEPrus, Macca, aroM, DJIGKTPOH, MOJIEKYJa,
SHEPTreTUUYCCKUN YPOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSTHHE
BEIECTBA, (U3NUCCKUE BENMMUUHBI U CAMHUIIB UX H3MEPEHUS.

buomorus: kimerka, opranusm, Omocdepa, oOMEH BEIICCTB B OpPraHU3ME,
dboTocuHTE3, OMOMOTHYECKH aKTUBHBIC BerecTBa (OCNKH, YIJIEBOIBI, KHPHI,
dhepmMeHTHI).

['eorpadmsa: MuHEpaIbl, TOPHBIC TIOPOJBI, TOJIC3HBIE UCKOMAEMBbIE, TOTUIHABO,
PECYPCHI.

TexHomorusi: mNHINEBBIE TMPOMYKTHI, OCHOBBI PAIMOHAILHOTO TMHTAHMS,
MOIOIITHE CPENICTBA, JICKAPCTBEHHBIC U KOCMETHUYECKHAC MPENapaThl, MaTepHajIbl U3
HUCKYCCTBEHHBIX I CHHTCTHUYECKHAX BOJIOKOH.

11 KVIACC

OBLIAA 1 HEOPTAHUYECKASA XUMUSA

TeopeTnyeckyie 0CHOBbI XUMHM

XUMHUUECKUH 3ieMeHT. AToMm. SAapo aroma, H30TONBL. DJIEKTPOHHAA
o0oyiouKa. DHEPTeTUUECKUE YPOBHH, TOJAYPOBHH. ATOMHBIC opOwTamm, s-, p-, d-
snemMeHTbl. OCOOCHHOCTH PaCHpeaeieHUs 3JEKTPOHOB MO OpOUTAsAM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX TIEPHOOB. DIICKTPOHHAS KOH(PHUTYpaIrys aTOMOB.

[Tepnoanueckuii 3axkoH u [leprnoandeckas cucreMa XUMUYECKUX SJIEMEHTOB
1. . Menneneesa. CBsi3b MEPUOANUECKOTO 3aKkoHa U llepuoanueckoit cuctemsl
xumudeckux 3neMeHToB J[. Y. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHCHUS CBOMCTB XUMHUUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX M CJIOKHBIX BEIIECTB MO TrpynnaMm MU TEPUOJaM.
3HaueHUE NEPUOANUECKOrO 3aKOHA B Pa3BUTUH HAYKHU.

Crpoenune BemecTBa. XUMHUECKas CBS3b. BHJIbl XUMHUYECKOM CBS3H
(KOBAJICHTHAsI HEMOJISIPHAS W TOJSPHAsA, MOHHASA, METajuimdeckas). MexaHu3Mbl
oOpa3oBaHWA KOBAJICHTHONW XWUMHYECKOW CBs3W (OOMEHHBIH W JTOHOPHO-
akuenTopHbiil). BomopomHas cBsA3b. BaleHTHOCTH. OMEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucneHnus. MoHbl: KAaTHOHBI U AHUOHBHI.



BemiectBa  MOJIGKYJIIPHOTO W HEMOJEKYJISIPHOTO ~ CTPOCHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbl KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELLECTB OT TUIA KPUCTAIUIMUECKON PELLIETKH.

[Tonatue o aucnepcHbIX cucteMmax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10515 BEIIECTBA B PaCTBOPE.

Knaccudukanms HEOPTraHUYECKUX COC/IMHEHUN. Homenkmatypa
HEOPraHUYECKUX BEIIECTB. [ €HETHUEeCKas CBA3b HEOPraHWYECKUX BEILECTB,
MPUHAIEKAIINX K PA3JTUUHBIM KJIaccaM.

Xumuueckass — peakrus.  Kimaccuukanmus — XUMHUYECKHX — PEakiuid B
HEOPraHUYECKON M OPraHWYECKOW XUMHUH. 3aKOH COXPAHEHUS MAcChl BEIIECTB,
3aKOH COXPAHCHUS U MPEBPAIECHUA SHEPTUHU NMPU XUMUUYECKUX PEAKIUSX.

CKOpOoCTh peaknuu, €€ 3aBUCUMOCTh OT Pas3auuHbIX (hakTopoB. OOpaTuMbie
peakunu. XHUMHYECKOE paBHOBecue. DAKTOpPBI, BIMSAIOIIME HA COCTOSHUE
xumudeckoro pasHosecus. [ Ipunnun Jle [llatense.

OnexkTponuTHueckas aucconuanysa. CunbHbIe B caa0bie dekTpoauTtsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAs, HEUTpaIbHAsA, IIEIOUHAs.

OKUCIUTENTbHO-BOCCTAHOBUTELHBIE PEAKIINY.

OKCIEPUMEHTAJIbHBIE METOJIbl M3YUCHMS BEUIECTB M HMX MPEBPAIICHUN:
neMoHcTpauua tadnui «llepuoanueckas cucreMa XUMUYECKUX anemeHTos J[. M.
Menpaeneepa», M3ydeHHE MOJCNIECH KPUCTANIMUECKUX PEIIETOK, HAOIMIOJCHHUE H
OTMCAHKE JEMOHCTPAIMOHHBIX | JJAOOPATOPHBIX OMBITOB (Pa3JIOKEHHUE TTEPOKCHAA
BOJIOPOJIa B MPUCYTCTBUU KaTAIU3aTOPa, ONMPEECICHUE CPEAbl pACTBOPOB BEIIECTB
C TIOMOIIBI0 YHHWBEPCABHOTO WHAMKATOPA, pPEaKIWA HWOHHOTO OOMeEHa),
MPOBEICHUE TIPAKTHICCKOW paboThl «Biausiarue pa3nudubeix (akTOPOB HA CKOPOCTH
XAMHAYECKON PEAKITANY.

PacuétHbie 3amaun.

Pacuétsl 1O ypaBHEHUSM XUMHUECKHMX pEAKIHUA, B TOM YHUCIHE
TEPMOXUMHUYECKUE PACUEThI, PACUEThl C HUCIOJIb30BAHUEM TMOHATHUA «MACcCOBast
JIOJISl BEILIECTBAY.

Heoprannueckas xumus

Hemetannel. Ilonmoxxenne HemetayuioB B llepumoamyueckoid  cucteme
xuMHUeckux 3yieMeHToB J[. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB.
dusnyeckne CBOWCTBA HEMETA/UIOB. AITIOTPOTHS HEMETAIOB (HA TIpUMEpE
KHCITOpOoa, cephl, hocdopa u yriiepoaa).

XVAMHWYECKHE CBOMCTBA BAXHEUIIMX HEMETA/UIOB (TajOTEHOB, CEPHI, a30Ta,
dochopa, yrmepoma W KpeMHHS) W WX COCOMHEHWH  (OKCHIOB,
KHCITOPOACOIECPKAMUX KACIOT, BOJOPOTHBIX COSTUHEHHH).

[IpuMeHEeHNE BaXKHEHUIIINX HEMETAJUIOB U UX COCAUHCHUI.



Metamnsl. [lonoxxenune meramoB B llepuoguueckoil cucTeMe XMMHYECKHX
sanementoB JI. 1. MenaeneeBa. OCOOCHHOCTH CTPOCHUS 3JICKTPOHHBIX 000JIOUEK
atoMoB MeTauioB. O0mme ¢usndeckue cBokicTBa MeTauioB. CIIaBhl METaJIOB.
DNIEKTPOXUMHUUECKUN Pl HAMPAKCHUH METAJLIOB.

XVWMHWYECKHE CBOWCTBA BAXKHEHWIIMX METAUIOB (HATPUH, KWW, KaJbIlHi,
MarHui, alIOMUHUHN, IIAHK, XPOM, JKEJI€30, ME/Ib) U UX COCAMHCHU.

OO0ume cnocoObl MolydeHuss MeTauioB. [IpuMeHeHne meTajuioB B ObITY U
TEXHHUKE.

OKCMEPUMEHTAJIbHBIE METOJIbl M3YUCHMS BEIIECTB M MX MPEBPAIICHUN:
U3YUEHUE KOJUIeKIMU «MeTajuibl U CIUIaBbl», 00pPa3lOB HEMETAILIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a7au, HAOMIOJEHWE W OIMUCAHUE JEMOHCTPALIMOHHBIX H
7a00pPaTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA AIOMUHHUSA C PacTBOPaMH
KHUCJIOT | IEJI0UeH, KAUECTBEHHBIC PEAKIIMN HA KATHOHBI METAJIJIOB).

PacuétHnbie 3anaun.

Pacuétbl Macchl BelllecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce WIH O0BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKI[MU BEIIECTB,
pacuéTbl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKITUH, €CITH OTHO
W3 BEIIECTB UMEECT MPUMECH.

XuMHS U KU3Hb

Ponp xumum B 00€CIEUEHMHM SKOJIOTHUECKOHN, SHEPreTUUECKOM M THIICBOM
0€30MacCHOCTH, Pa3BUTUM MEAMIMHBL. [IoHATHE O HAyuHBIX METOAAX MO3HAHMS
BEIIECTB U XUMUUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOWMX HAYYHBIX MNPUHIMUIAX [TPOMBIILIEHHOTO
MOTYYECHUA BAKHEHIINX BEIICCTB.

UenoBek B MHpPE BEIIECTB M MATEPUATIOB. BAXKHEWIIME CTPOUTEIIBHBIC
MaTepuanbl, KOHCTPYKUHOHHBIE MAaTE€pHUabl, KpPACKH, CTEKJIO, KEpaMUKa,
MaTepuanbl i 3JICKTPOHUKHA, HAHOMATEPHUAJIBI, OPTAHUYECKUE U MUHEPAJbHBIC
yA00OpeHHUS.

XuMUA W 3J0POBbE HYEIIOBEKA: MPABUJIA HCIOJIB30BAHUA JICKAPCTBEHHBIX
MpenapaToB, MpaBuyia OE€30MACHOTO MCIOJIb30BAHUS MPENapaToB ObITOBOW XUMHUHU
B TTIOBCEAHECBHOM JKU3HU.

MexnpeaMeTHBIE CBSI3H.

Peanuzanust  MEXKMNPEAMETHBIX  CBA3CH MpU  HU3ydeHUM  OOlIeH U
Heopranuueckoi xumuu B 11 kjmacce OCyIIECTBISAETCS YEPE3 MCMOJIb30BAHUE KaK
OOIIUX €CTECTBCHHO-HAYUHbIX TMOHATHUH, TaK W TOHATUNA, ABJISFOLIUXCS
CHUCTEMHBIMH JJIS1 OTACIIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO06ume ecTeCTBEHHO-HAYUYHBIC TOHATHS. HAY4YHBIH (DaKT, TUTOTE3a, 3aKOH,
TEOpHs, aHaJu3, CHHTE3, KIAaCCU(UKANNA, TEPUOANUHOCTh, HAOIONICHUE,
3KCIEPUMEHT, MOJICIAPOBAHUE, H3MEPECHUE, ABJICHHUC.



®duznka: MaTepusi, FHEPrusi, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, WOH,
W30TOI, PAIMOAKTUBHOCTh, MOJICKYJIa, SHEPIE€TUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHEC BENMIECTBA, (PU3MUECCKUE BETUUMHBI M CAUHUITB WX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, opraHu3M, OSKOCHCTeMa, Owocdepa, wMakpo- u
MHUKPO3JIEMEHTbI, BUTAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadmsa: MuHEpasbl, TOPHBIC TIOPOJIBI, MOJIC3HBIC UCKOMAEMBIE, TOTUIHABO,
PECYPCHI.

TexHomorusa: XUMUYECKAsT MPOMBIIUICHHOCTh, METAJLIyprus, MPOU3BOJCTBO
CTPOUTENIBHBIX MATEPUAJIOB, CEIbCKOXO3SMCTBEHHOE TMPOU3BOACTBO, MUIIEBAA
MPOMBITIVICHHOCT,  (papmarieBTHUecKasi  MPOMBINUICHHOCTh,  MPOW3BOJICTBO
KOCMETHUUECKUX MpenaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpPHAIOB,
AJIEKTPOHHAA MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yjbTaTaM OCBOCHUS
OoOydJaoMMMHCS TPOTPAaMM  CPEIHEro oO0Imero o0pa3oBaHus (JTMIHOCTHBIM,
METANpeAMETHBIM W TpeaMeTHbIM).  HaydHo-meTtomuueckoi OCHOBOW s
pa3paboTKy TUIAHUPYEMBIX PE3YJbTaTOB OCBOCHHUS TPOTPAMM CPEAHETO OOIIETO
00pa30oBaHUA SABISIETCS CHCTEMHO-AEATETbHOCTHBIN TTOIXO/I.

B cooTrBercTBHM C CHCTEMHO-IEATEIBHOCTHBIM TOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHWA TpeaMera «XWMHUsS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHMs BBIJAEICHBI CIICAYIONINE COCTABIISIONINE:

OCO3HAHHE OOYYaIOIIMMHUCS POCCUUCKOM TPaXKAAHCKON HWICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH M CaMOOTIPEACIICHUIO,

HaJIMYAe MOTHUBAIAA K O0yUCHHUIO;

IIEJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX yOCKICHUH JIMUHOCTH HAa OCHOBE
KJIFOUEBBIX [ICHHOCTEN U MCTOPUUECKUX TPAAUIINI 0a30BOM HAYKU XUMUMU,

TOTOBHOCTh M CINOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JEATENBHOCTH TICHHOCTHO-CMBICIIOBEIMU YCTAHOBKAMH, TMPHUCYIIAMH TEIOCTHON
CUCTEME XUMHUECKOTO 00pa30BaHuUS;

HaJIMYHAC TTPABOCO3HAHUS YKOJIOTHUECKON KYJIBTYPhl U CIOCOOHOCTH CTAaBUTh
IIETN ¥ CTPOWTD JKU3HCHHBIC TIIAHBI.

JIMdHOCTHBIE PE3yJabTAaThl OCBOCHUA MpeAMETa «XWUMHS» JTOCTHTAIOTCS B
EOMHCTBE Y4YeOHOH ¥ BOCIUTATEIIBHOW JCATEIHBHOCTH B COOTBETCTBHH C
T'YMaHACTHYECKUMH, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMHA
U uacajaMyd POCCUICKOTO TPaKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOPMaMW W  TIPaBWJIAMH  TIOBEACHHWSA,  CHOCOOCTBYIOIIMMH  IPOIECCaM
CaMOTIO3HAHMS, CaMOPA3BUTHSA W HPABCTBEHHOTO CTAHOBJICHHUS JIUYHOCTH
00yYaroIIuXCA.

JIndHOCTHBIE PpE3yJabTAaThl OCBOCHWA TmpeaMeTa «XHUMHS»  OTPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEILHON W TMPAKTHUUCCKOW MEATECITHHOCTH
oOydJarommXcs M0 peajii3aluy MPUHATHIX B 00IMECTBE EHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpamaaHCcKOro BOCIUTAHUS

OCO3HAHMS 00YYArONTUMHUCS CBOMX KOHCTHTYITMOHHBIX MPaB U 00s13aHHOCTEM,
YBAXXEHUS K 3aKOHY W MPABOIMOPAKY,

MPEACTABIICHAS O CONMAJBHBIX HOPMAax U TMpaBWIaX MEKITHYHOCTHBIX
OTHOMICHHH B KOJUICKTHBE,



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEJIbHOCTA TPU CO3JaHUH
y4eOHBIX MPOCKTOB, PEUICHUM YUYEOHBIX W MO3HABATEIbHBIX 3a]a4, BHIMOJHECHUHU
XUMUUYECKUX KCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MNPUHUMATh MOTHBBI, HAMEPEHUA, JIOTUKY U
ApryMEHTBI JIPYTUX MPU aHAIN3€ PA3JIMUHbBIX BUJOB YUCOHOU NEATEIbHOCTH,

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

[IEHHOCTHOT'O OTHOILICHWS K HWCTOPUYECKOMY M HAy4YHOMY HaCJIEAUIO
OTE€UYECTBCHHON XUMHH,

YBOKEHHUS K TPOLIECCY TBOPYECTBA B O0OJIACTHM TEOPUM M MPAKTUYECKOTO
MPUMEHECHUSI XWUMUHU, OCO3HAHUA TOTO, UYTO JOCTHXKCHUS HAYKHW €CTh PE3yJibTaT
JUIMTENIbHBIX ~ HAOMIONCHUHN, KPOMOTJIMBBIX  SKCIEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB;

WHTEpECa M TMO3HABATEJIbHBIX MOTHMBOB B TMOJYUYCHUH U MOCIEAYIOIIEM
aHanm3e WHQPOPMANAXA O TIEPEIOBBIX TOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEJCHMUS;

CIIOCOOHOCTH OLEHMBATh CUTYAIlMU, CBA3AHHBIE C XUMUUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBEHHbBIEC
HOPMBbI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE MOBEJACHUE M TMOCTYNKH CBOMX TOBApUILCH ¢
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM W OCO3HAHWE MOCJEACTBUNA 3THUX
MOCTYMKOB;

4) popmMupoBaHHS KYJIbTYPbI 310POBbSI:

MOHUMAHMS LEHHOCTEW 310poBOro W 0e30macHoro odpasza KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOINEHUA K COOCTBEHHOMY (DHU3MUECKOMY H
MCUXUYECKOMY 370POBBIO;

coOMoIeHUsT TpaBuia O€30MacHOro oOpalleHHusd C BellecTBaMH B OBITY,
MOBCETHEBHOM KU3HU U B TPYAOBOU JAEATENBHOCTH,

MOHUMAHHUS 1EHHOCTH TIPaBWJ HWHJUMBUAYAJbHOTO U  KOJUICKTUBHOTO
0€30MaCHOr0 MOBEACHUS B CUTYAlMAX, YTPOKAKOIIMX 3J0POBBIO U KU3HU JIIOJCH;

OCO3HAHMS TOCTAEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIUEK (YHOTPEOICHUS
AJIKOTOJISI, HAPKOTHKOB, KYPEHHUS );

S) TpyaoBoro BocnuraHmusi:

KOMMYHUKATUBHONH  KOMIETEHTHOCTH B  Y4€OHO-UCCIEA0BATENbCKOM
JEATCIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOW M APYrux BHJAX
NEATEIIbHOCTH,

YCTAHOBKM HAa AaKTUBHOE Y4YacTHE B PEIICHUM MPAKTUUECKUX 3a]a4
COIMAJTEHOM HANPABJICHHOCTH (B paMKaxX CBOETO KJlacca, IMIKOJIBI);,



HHTEPECA K TMPAKTHUCCKOMY HU3YUEHHUIO MPOGECCHid Pa3IudaHOTO POjia, B TOM
YHUCJIC HA OCHOBE MPUMEHECHUS MPEIMETHBIX 3HAHUN MO XUMUH,

YBOXKEHUA K TPYAY, JIIOIAM TPYAA U pe3ybTaraM TPYAOBOH IEATEIIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAJIbHOM TPaeKTOPUH
obpazoBanusa, Oyaymied npodeccHr M peaau3aiui COOCTBEHHBIX JKU3HCHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIECTRA;

6) 5K0J10rH4ecKOro BOCIIUTAHMSI:

AKOJIOTHUUYECKHU 1IEJ€CO00PA3HOr0 OTHOIIEHUA K MPUPOJE, KaK HUCTOUHUKY
CYIIIECTBOBAHMS KU3HHU HA 3eMJIE;

MOHUMAHMS TJIOOAJBHOTO XapakTepa SKOJOTMUECKUX MPOoOJieM, BIIMUSHUA
3KOHOMHWYECKHUX MPOLECCOB HA COCTOSHUE MPUPOJIHON W COLMATIBHOMN CPEBI;

OCO3HAHUS HEOOXOJAMMOCTH WCIHOJIb30BAHUS JAOCTHKCHHM XUMHUM  JIJid
PELICHUS BOMPOCOB PAMOHAJIBHOTO MTPUPOAONOJIB30BAHNS,

AKTUBHOTO HEMPUATHUA JCUCTBUM, TMNPUHOCAIIMX BPEA  OKPYKAKOIIEH
MPUPOJHON Ccpefie, YMEHUS MPOTHO3UPOBATh HEOJArONMPUITHBIC SKOJOTHUECKUE
MOCTEACTBUA NMPEANPUHUMAEMBIX AEHCTBUHA U TPEAOTBPAIIATh UX;

HAJIMYXS PA3BUTOTO 3KOJIOTMUYECKOTO MBIIIJICHUS, SKOJOTHYECKON KYJIBTYPHI,
OnbITa JNEATETBHOCTH 3KOJIOTUYECKON HANPaBJICHHOCTH, YMEHUA
PYKOBOJCTBOBATbCA MMHU B MO3HABATEIbHOM, KOMMYHUKATHBHOU W COLMAIbHOWU
MPAKTUKE, CIOCOOHOCTM M YMEHHUS AKTUBHO TPOTHUBOCTOSTh HICOJIOTHUU
xemogoOnu;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH,

MOHWUMAHUS CHeU(PUKA XUMWUHM KaK HAyKW, OCO3HaHUS €€ pOoid B
(hopMHUpOBAHWUY PANMOHAITBHOTO HAYYHOTO MBINIICHUS, CO3/IaHWW IIEIOCTHOTO
MPEJCTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €MHCTBE MPUPOJbl U UEJIOBEKA, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pElIEHUH MpoOJieM COXPAHCHUS
MPUPOIHOTO PABHOBECHS,

yOeXKAEHHOCTH B  OCOOOM 3HAUMMOCTH XUMHUHU Ui  COBPEMEHHOM
UABUIM3AlAN. B €€ TyMaHHCTUYECKON HANMPaBIICHHOCTA W BAXXHOM pOJA B
CO3/IaHUM HOBOW 0a3bl MAaTE€pPUATILHON KYJbTYPbI, PEUICHUHU TJIO0ATBHBIX MPOOJieM
YCTOMYMBOIO Pa3BUTHUA UYEJIOBEUECTBA — CHIPhEBOW, SHEPIETUUECKOU, MUILEBOU U
AKOJIOTMUYECKON O€30MacHOCTH, B PA3BUTHM MEIUILIMHBI, OOCCIEUCHUMN YCIOBHUI
YCTEIIHOTO TPyAa H OSKOJOTHYECKA KOM(OPTHOW JKM3HM KaXKIAOTO YJICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHON TPaMOTHOCTH. MOHUMAHUA CYIIHOCTH METOJ0B
MO3HAHUS, WCIMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CMOCOOHOCTH HUCIOJb30BaTh



MOJIy4aE€MbI€ 3HAHUA VI aHAJIM3a U OOBACHECHUS SIBJICHUM OKPYXKAIOIIEro Mupa u
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUA JeiaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAydHBIX (DaKTOB W WMECIOMMXCS JAaHHBIX C TENbI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCHOJIb30BaTh XWMHWYECKUE 3HAHUA JJidA
peuieHrsa npodyieM B peajibHbIX JKU3HEHHBIX CUTYaIUAX;

MHTEpPECA K O3HAHUIO U UCCIIEA0BATENBCKON NEATEIbHOCTH,

TOTOBHOCTM M CINOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO H
CaM0OOOpa30BaHUI0, K AKTHBHOMY TMOJYUYCHUID HOBBIX 3HAHWU MO XWMHHU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTAMM,

MHTEpeca K 0COOCHHOCTAM TPyJa B pasmuuHbIX cepax mpodeccrnoHanibHON
NEATEILHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MeranpeaMeTHbIE PE3yJbTAaThl OCBOCHUSA Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpeaHero odIero 00pa3oBaHus BKIIOYAIOT:

3HAQUMMbIe IS (POPMHpPOBAHHMS  MHPOBO33PEHUA  OOyYarOIIUXCSA
MEKIUCITUTUTMHAPHBIE (MEKITPEAMETHBIC) OOIEHAYUHbBIE TTOHATHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa MW CHenupUKy METOJO0B IIO3HAHUA,
WCIOJIE3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECCTBO, YHEPTHA, SBJICHHUE,
MIPOIIECC, CHCTEMa, HAydHBIH (DaKT, MIPHUHIAIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, UCCIIEOBAHNE, HAOIOICHUE, M3MEPEHHUE, YKCIIEPUMEHT | IPYTHE);

YHUBEPCAIbHBIC YUCOHBIC NEHCTBUA (IMO3HABATEIbHBIC, KOMMYHHKATHBHEIE,

PETYJISITUBHBIC ), o0eCcrneunBaroIIne dhopMupoBaHue (hyHKITHOHATBHON
IPaMOTHOCTH U COITHAITbHOM KOMIICTCHITMH O0YyJaIOIMAXCS,
CIOCOOHOCTH o0yyJaromumxcs WCIOJIb30BaTh OCBOCHHbIE

MEKIMCLIMIUIMHAPHBIC, MUPOBO33PCHUECCKHUE 3HAHUS U YHUBEPCAJbHBIE YUEOHBIC
JEUCTBUSA B ITIO3HABATENILHOW U COLIMAIIBHOM TPAKTUKE.

MeTtanpeaMeTHble PE3yJbTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHHMKATHUBHBIMU W PETYJIATHUBHBIMU
JEUCTBUSAMMU.

Osaajnenne YHHUBEPCAJIbHBIMU Y4eOHbIMU MO3HABATEJIbHBIMU
ACHCTBUAMU:

1) 6azoBble JJoruyecKue AeiicTBUS:

CaMOCTOATEILHO  (OPMYNIMPOBATH W AKTyaJIM3UPOBATh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh,

ONPENENIATh LENNU JEATEIIbHOCTH, 3a/aBas IApaMeTpbl U KPUTEPUU HX
JOCTUIKEHUSA, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C MOCTABJIEHHBIMHU LEAMU,

KCTIOJIb30BATh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOIO MBILIJICHUS —
BBIJICIIATh XAPAKTEPHBIC MPHU3HAKHA TMOHATUA W YCTAHABJIMBATh WX B3aUMOCBA3b,



HCIIOJTE30BATh COOTBETCTBYIOITNE MOHATHA ISl OOBACHEHUS OTIACIBHBIX (PAKTOB M
SIBIICHUM

BHIOWPATh OCHOBAHWA W KPUTEPHH I KiIacCH(UKAIIMK BEIIECTB U
XAMHAYECKUX PEAKIAM,

YCTAHABJIUBATh MPUYUHHO-CJICACTBEHHBIE CBA3M MEXKAY H3YYaEMbIMH
SBJICHUSIMHU,

CTPOUTH JIOTHYECKHWE PACCYXACHHUS (WHIYKTUBHBIC, IEAYKTHBHBIC, TIO
AQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B PacCMaTPUBAEMBIX
ABJICHUAX, (DOPMYITMPOBATH BHIBOIBI M 3aKITIOUCHUS,

MPUMEHSThH B MPOLECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMUK CUMBOJIMYECKHE
(3HAKOBBIE) MOJICITH, TIPEOOPA30BBIBATh MOICTBHBIC TIPECTABICHUS — XUMHUUYCCKUN
3HaK (CHMBOJI) DJJICMEHTA, XHMHUecKas (opMmysa, ypaBHEHHWE XHUMHYECCKOM
pPEaKIMu — TPU PEIICHUM YUYEOHbIX MMO3HABATEJbHBIX M TMPAKTUUYECKUX 3aj]ady,
MPUMEHSATh HAa3BaHHBIC MOJCITEHBIC TIPEICTABJCHUS /TSI BHIABIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUHA.

2) 0a30BbIe HCCJIEI0BATEIbCKUE JeliCTBUS:

BJIQJIETh OCHOBAMHM METOJIOB HAYUYHOTO TMO3HAHUS BEIIECTB M XUMHUUECKUX
peaxkuuu;

(hopMynupoBaTh 1MENW W 3a4aU1 UCCIICTOBAHUS, UCIIOIB30BATh MMOCTABICHHBIC
U CaMOCTOATEIHHO C(HOPMYTUPOBAHHBIE BOMPOCH B KA4eCTBE WHCTPYMEHTA
MO3HAHWUA W OCHOBBI /IS (POPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

BJIQJIETh HABBIKAMH CAMOCTOATEJIBHOTO TUIAHUPOBAHUS W MPOBEJCHUA
YUCHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOAATh 32 XOJ0M
MpoIecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €r0  Pe3ysbTar, (HOpMyIupoBaTh
0000IIEHNS U BBIBOJbl OTHOCUTEIBLHO JJOCTOBEPHOCTH PE3YJITATOB UCCIICIOBAHNUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJICJIAHHON padoTe;

nmpuoOpeTaTh OMNBIT YUYEHWYECKOM HCCIIEAOBATEIbCKOW MW MPOCKTHOM
JEATECIIbHOCTH, TMPOSABJATh CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOATEIBHOMY
MOUCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a7ay, MPUMEHCHHIO Pa3JIMUHbIX
METOJI0B TTO3HAHMUSL.

3) padora ¢ undgopmaumeii:

OPHUEHTUPOBATHCA B PA3IMUHBIX HMCTOYHWKAX WHGpoOpManuu (HAYYHO-
MONyJISIpHAs JIUTEpaTypa XUMUYECKOTO COJICPXKAHHUS, CIPABOUYHBIC MMOCOOUS,
pecypcel MIHTepHETA), aHAIM3MPOBaTh WH(OPMAITHIO PA3IMYHBIX BHIOB W (HOpM
MPECTABIICHUS, KPUTHUYECKHU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTHUBOPEUNBOCTD;



(hopMynupoBaTh 3aMpPOCHl W MPUMEHATH PA3IMYHBIE METOBI MPH TIOUCKE H
orbope wuHpOpMaNHMKM, HEOOXOMUMON MJIi BBHITIOJIHCHHWS YYeOHBIX  3a1ad
ONpeacIEHHOrO TUIA;

npuoOpeTaTh OMBIT MCTHOJB30BAHKUS HH(GOPMAIMMOHHO-KOMMYHHUKATHABHBIX
TEXHOJIOTAH U PA3TUIHBIX TIOUCKOBBIX CHCTEM,

CaMOCTOATEILHO  BBIOMpPATh  ONTHUMAIBHYIO  (OPMY  TIPEACTaBICHUS
uHdopmaru (cxeMbl, rpadyku, TUarpaMMbl, TAOJIATIBI, PUCYHKH U JPYTHE);,

WCIIOJIb30BAaTh HAyYHBIH A3BIK B KadeCTBE cpeacTBa npw pabote ¢
XUMUYECKOW WH(OpMAIMel: TPUMEHATh MEKIpeAMETHbIE (pu3uueckue u
MaTEeMaTHIECKNEC) 3HAKN ¥ CUMBOJIBI, (hOPMYJIbI, aO0OpEBUATYPHI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPe0oOpPa3OBBIBATh 3HAKOBO-CHMBOJHUYECKHAE CPEICTBA
HarJITHOCTH.

OBianeHne yHHBEPCAJIbLHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUSIMHE

3a/1aBaTh BOIPOCHI TIO CYIIECTBY OOCYKAAE€MOM TEMBI B XOJI€ AWAJIOTA W/HIH
JMCKYCCUH,  BBICKA3bIBaTh  WAEH, (POPMYJIHPOBATH CBOM  TPEIJIOKCHUS
OTHOCHUTEJIHHO BBITIOJTHCHHSI TIPEVIOKEHHOM 3a/1a4H,

BBICTYTIaTh C TPE3CHTAINEH PE3yJIbTaTOB IMO3HABATEIBHON NEATCILHOCTH,
MOJIYYCHHBIX CAMOCTOATEIFHO WJIA COBMECTHO CO CBEPCTHUKAMU TPH BHITIOJTHEHUN
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKOH padOThl TI0 MCCIIEIOBAHUAIO CBOWCTB
M3y4aeMBbIX BEIIECTB, PEANM3aIlii yaeOHOTO MPOCKTa U (HOPMYTUPOBATH BHIBOIBI
MO0 Pe3yJIbTaTaM TPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3WIUH B
x07e 00CyXAeHNsS 1 0OMEHA MHCHHUSAMH.

OBianeHne yHHBEPCAJIHLHBIMH PEryJISTHBHBIMH J€HCTBUSMM:

CaMOCTOATEIFHO TUIAHUPOBATh W OCYIIECTBJISATH CBOIO ITO3HABATEIIHHYIO
NEATENBHOCTD, OMpenensas €€ Ieau W 3a7add, KOHTPOJUPOBATh M 1O MEpPe
HEOOXOJUMOCTH KOPPEKTUPOBATh MPEJIaraéMblii  aJICOPUTM  JCUCTBUNA TIpHU
BHITIOJTHEHWM YYEOHBIX W HWCCACAOBATEIBCKAX 3a/]ad, BHIOMpATh Hambosee
apdexTuBHBI crmOoco0 WX pemeHus ¢ y4ETOM TOJyYeHHS HOBBIX 3HAHHWH O
BEIECTBAX | XUMHUUYECKUX PEAKITUAX

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HAa OCHOBE CaMOaHAJIN3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJ/IbTATDBI

10 KVIACC

IIpenmeTHble pe3yabTaThl OCBOEHHMSA Kypca «OpraHudeckas XAMHA»
OTPAXaroT:

chOpMHUPOBAHHOCTh  TPEACTABICHUM O XHUMHWYSCKOM  COCTaBIIAIOIICH
€CTECTBCHHO-HAYYHOW KAPTHHBI MUPA, POJA XWMHWA B ITIO3HAHUMW SIBJICHUU



npupoasl, B (OPMHUPOBAHWUH  MBIIUICHHS W  KyJbTYpPHl  JUYHOCTH, €€
(hyHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM /TSI PEIICHUS TPAKTHUYECKUAX 3aa
M KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M TIPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOW  XWUMHYECKHX  3HAHWH, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIONINE TOHATAA (XUMWYESCKHHA DJICMEHT, aTOM, DSJIEKTPOHHAS
00o0JI0uKa aroma, MOJICKyJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTD, XUMUYECKas
CBs3b, CTPYKTypHas dopmyna (pa3BépHyTas W COKpaIEHHAs), MOJIb, MOJISIpHAS
Macca, MOJIAPHBIM OOBEM, YIJCPOMHBIM CKEIEeT, (PYHKIMOHAIBHAS TPyMIa,
paavKai, U30MEpHUs, U30MEPHI, TOMOJIOTHUSCKHN P, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHCITIOPOJ, W a30TCOJCPKAIUE COCAMHCHHS, MOHOMED, TOJMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COSAMHEHUS ), TEOPHUH U 3aKOHBI (TCOPHUS CTPOCHUS
opranudeckux BemectB A. M. BytnmepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMUYCCKHUM S3BIK XUMHWW, MHUPOBO33PCHUCCKUE 3HAHUS,
JeXKalue B OCHOBE TOHWMAHUS TPUUYMHHOCTH M CHUCTEMHOCTH XWMHWYECKHX
ABJICHUN, (PAKTOJIOTHUECKHE CBEJACHUS O CBOMCTBAX, COCTaBe, TMONYYCHUH U
0€30MacHOM HCITOJIb30BAaHUN BAXKHEHUIIIMX OPTaHWYECKUX BEIIECTB B OBITY H
MPAKTHYECKOHN ACATCIIEHOCTH YETOBEKA,

c(hOpMHUPOBAHHOCTh YMCHHI BBISBIIATH XAPAKTEPHBIC MPU3HAKKA TOHSITHM,
yCTaHABIMBATh WX B3aWMOCBS3b, WCTOIH30BATh COOTBETCTBYIOIINE TOHATHS TPH
OTMCAHWH COCTaBa, CTPOSHUS U TIPEBPAIICHIH OPTaHUYECKUX COCTMHCHHUI,

c(hOpMHUPOBAHHOCTh YMCHHH HCITOJIb30BATh XUMHUECKYIO CHMBOJIUKY IS
COCTaBJICHAA MOJICKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIEHHOMN )
dbopMyn OpraHMYECKHWX BEMIECTB W yPAaBHCHUN XWMHYCCKUX  PEAKIIHM,
W3TOTABJIMBATh MOJCIA MOJIEKYJI OPTAaHMUYECKUX BEMICCTB IS WLTIOCTPAITHH WX
XUMHUYECKOTO ¥ TIPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHHUH YCTAaHABJIMBATH TMPHUHAUICKHOCTh HU3YUEHHBIX
OPraHWUYECKUX BENMIECTB TO WX COCTaBy H CTPOCHHUIO K OMPEACTIEHHOMY
KJIacCy/Tpynmne CcoeauHeHui (yriaeBOAOPOABI, KHUCIOPOA U  a30TCOACPIKaIIHe
COCIMHCHUS, BBHICOKOMOJICKYJISIPDHBIC COCAMHEHUS), MaBaTh WM Ha3BaHUA TI0
cucremarnueckoir HomeHknarype (IUPAC), a taxke mpuBOAWTH TPUBHAIBHBIE
Ha3BaHUS OTACIBHBIX OPTaHWMUYECKWX BEIISCTB (ITHJICH, MPOMWICH, alleTHIICH,
ATUJICHTJIMKOJb, TJIHIEPUH, (eHon, QopMmanbaerua, aneraibAeThul, MypaBbUHAS
KHUCIIOTA, YKCYCHAs KUCJI0Ta, OJICMHOBAsI KUCJI0TA, CTeapHHOBAs KUCIIOTA, TJIFOKO3a,
(dbpykTO3a, KpaxmMajl, IeJUTION03a, TIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHSI OMNPEACIATh BHJIBI XAMHYECKOW CBSI3U B
OpPraHUYECKUX COSTUHEHUAX (OMHAPHBIC U KPATHBIC);,



c(hOpMHUPOBAHHOCTh YMEHHUSA NPHMEHATH TIOJIOKEHHUS TEOPHH CTPOCHUS
oprannueckux BemiecTB A. M. bytneposa 11t 0ObSICHEHUA 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTABA U CTPOEHUA;, 3aKOH COXPAHEHHUSI MACChl BEIIECTB;

c(hOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEPU30BaTh  COCTAaB, CTPOCHWE,
(m3udYecKkre M XHMHYECKHE CBOMCTBA THIIMYHBIX IPEJACTABHTEIICH Pa3IMUYHBIX
KJTACCOB OPTaHMYECKUX BEMIECTB (METaH, 3TaH, STHICH, TPOMWJICH, alleTHIICH,
oyramgmeHn-1,3, metunOyTtaauen-1,3, OeH30JI, METaHOJ, 3TAHOJ, STUJICHIJIUKOJb,
TIALICPUH, (DEHOJI, alleTaIbJCTHA, MypaBbUHAS M YKCYCHAas KHCIIOTHI, TJIFOKO3a,
KpaxmaJi, TeJUTION03a, aMUHOYKCYCHAs KACIIOTA), WLIIOCTPUPOBATH TCHETHUECKYIO
CBSI3b MEXKIY HUMH YPaBHCHHSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH ¢
HCIIOIb30BAaHHUEM CTPYKTYPHBIX (hOpMYII;

c(hOopMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh HCTOUYHUKH YTIIEBOIOPOHOTO
coipbsi  (HepTh, TPHPOAHBIA Ta3, Yrojib), CHOCOOB WX TMepepadboOTKH |
MPAKTUYECKOE MPUMEHECHHUE MPOYKTOB NMEepepadOTKH,

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAUTH BHIYHCICHUS TI0 XHMHUYCCKHAM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOMHOTO BEIMICCTBA WIJIM TPOIYKTA
pEaKIMu O W3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJHOTO W3 MCXOJHBIX
BEIIECTB WM MPOAYKTOB PEAKIIHH ),

chopMHUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAaHUH 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHHWA, UCTIOJIb3YEMbIX B XMMHH MPHU U3YUECHUH BEIIECTB U
XUMHUYECCKUX ABJICHHUH (HAOMIONEHNE, M3MEPEHHUE, SKCTICPUMEHT, MOJICTUPOBAHNUC),
WCMOJIb30BaTh CHCTEMHBIE XUMHUUYECKHE 3HAHUSA i1 MPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYaIlMAX, CBSA3AHHBIX C BEIIECTBAMHM MW HX
MIPUMEHEHHUEM

c(hopMHUPOBAHHOCTh YMEHHH COOMOAATh PaBUjia MOJI30BAHMS XHUMHUYCCKOM
nocyaoit W naboparopHbIM OO0OPYJOBaHHMEM, a TaKKe MpaBuiia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIHSMH IO BBIMOJHEHHUIO Ja0OPaTOPHBIX
XUMHYECKHX OMBITOB;

chOpMHUPOBAHHOCTh YMCHHH IIAHAPOBATh M BHINOJHITH XUMHUYSCKHU
AKCTICPUMEHT (TIPEBPAIEHUS OPTaHUISCKUAX BEIIECTB IPU HATPEBAHWH, TIOJTYUCHHE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUECTBEHHbIC PpEAKIUU OPraHUYECKUX
BCINECTB, AcHATypaIs OCKOB MPH HArpeBAaHWMW, I[BETHBIC PEAKINUA OCIKOB) B
COOTBETCTBHM C TMpaBWJIAMH TEXHUKKA O€30MAaCHOCTH TMpU OOpallieHuu ¢
BEIIECTBAMU H  JTADOPATOPHBIM  O0OPYAOBAHUEM, MPEACTABJIATh PE3YJIbTATHI
XUMHYECKOTO OSKCTEpUMEHTa B (pOopMEe 3amUCH yPaBHEHWH COOTBETCTBYIOIIHMX
peaknnii 1 GopMySTUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJITATOB;

chOpMHUPOBAHHOCTh YMCHUN KPHUTHUYCCKH aHAJIM3UPOBATh XHUMHUCCKYIO
uHOPMAITMIO, TIOJIy4aeMyl0 U3 Pa3HbIX WMCTOYHUKOB (CpPEeACTBA MaCCOBOM
uHdopmarm, MaTepHeT 1 ApyTHX);



c(hOpMHPOBAHHOCT, ~ YMEHHMHA  COOMMOAATh  TpaBWja  SKOJOTHUYECKH
11eJIecCO00pa3HOr0 MOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IEIAX
COXPAHEHMS CBOETO 3/I0POBbSl W OKPYKAKOMIEH MPUPOJHONW Cpejibl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUA HA >KMBBIC OPraHU3Mbl OMPEACIIEHHBIX OPTraHUUYECKUX
BEILIECTB, MOHUMAs cMmbica mokasarens [I/IK, moscHAT, Ha mpuMepax CrocoOb
YMEHBIIICHUS W MPEIOTBPAILCHUS WX BPEIHOTO BO3ACHCTBUS HA OPraHuU3M
YEJI0BEKA,

JUIsl 00YyYaroluXcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS. YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJAX IO3HAHWS BEIIECTB W
XUMUUYECKUX SIBJICHUIA;

JUISL ClIeNbIX M CHA0OBHUIAAIIMX OOYYarOIIUXCA. YMEHHE HCHOJIb30BATh
penbedHO-TOUCUHYIO cucTeMy obo3HadueHui JI. bpaitnsg mis 3amicn XHMHYECKHAX

dbopmyi.
11 KJIACC

IIpenmeTHbie pe3yabTaThl OCBOSHUS Kypca «OOImas M HeopraHudeckas
XUMHSA» OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh  TPEACTABIICHHM: O XHMHYECKOM  COCTaBIIAIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHH B TO3HAHWUH SBJICHUH
OpUpPoOabl, B  (DOPMUPOBAHHUHM MBIIUICHHUS W KYJbTYPHl JIMUHOCTH, €&
(byHKITMOHAIFHOM IPaMOTHOCTH, HEOOXOIUMOM JIJI PEHICHUS MPAKTHUYSCKUX 3a1a4
M SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHHMS K CBOEMY 3J0POBBIO W MPUPOIHOM
cpene;

BJIaJICHUE  CHUCTEMOM  XHMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHS (XMMHUECKUH AJIEMEHT, aroM, HW30Tom, s-, p-, d-
3JICKTPOHHBIE OpPOWTA I aTOMOB, HWOH, MOJICKYyJia, MOJIb, MOJIAPHBIH OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIEHb OKHCIICHUS, XUMHUUYECKas CBA3b
(KOBaJICHTHASI, MOHHAS, METATMUECKAs, BOJOPOAHAS ), KPUCTAIUITMYECKAs PEIIETKA,
TAMBl  XMUMHUYECKUX  PEAKIMH, PacTBOpP, DJICKTPOJMUTHI,  HEIJICKTPOJIMTHI,
ANIEKTPOJINTUYECKAS.  JUCCOLMALMA, OKHUCIUTEb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON PEAKINN, XUMHUYECKOE PAaBHOBECHE), TECOPUW W 3aKOHBI (TEOPHS
3JICKTPOIIMTHYECKON aucconuanuu, nepuoanyecknii 3akon JI. M. Menneneena,
3aKOH COXPAHEHUsS MacChl BEIECTB, 3aKOH COXPAHEHUs W MPEBPAICHUSA YHEPIUHU
PY XUMUYECKAX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYCCKHAN S3BIK XUMHH,
MMPOBO33PEHUYCCKHE 3HAHUS, JIe)KalllMe B OCHOBE NMOHUMAHUS MPUUMHHOCTH H
CUCTEMHOCTH XHMHUCCKHX SBJICHUM, (PaKTONOTMYSCKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIyYCHUH U O€30MacHOM HCIMOJIb30BAHMH BAXKHEHIITNX HEOPraHUYECKUX
BEIIIECTB B OBITY M MPAKTHUYECKOM ACATEIIBHOCTH UETIOBEKA,



c(hOpMHUPOBAHHOCTh YMCHHI BBISBIIATH XAPAaKTEPHBIC MPU3HAKKA TOHSTHM,
YCTAHABJIMBATh WX B3aUMOCBS3b, UCMOJIL30BAaTh COOTBETCTBYIONIUE MOHATHA MPHU
OMUCAHWUW HEOPTraHWYECKUX BEIIECTB U UX NIPEBPAICHUH;

c(hOpMHUPOBAHHOCTh YMCHHH HCIIOJIb30BATh XUMHUECKYIO CHMBOJUKY IS
coctaBicHAs  (OpMYJ  BEIIECTB W  YPaBHEHWH  XUMWYECKHX  PEaKIHM,
cuctematnueckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUSA OTIACITBHBIX
HEOPTaHWYECKUX BEIICCTB (YrapHbIA Ta3, YIJICKUCIBIA Ta3, aMMHaK, raméHas
W3BECTH, HETAIEHAS U3BECTh, TUThEBAS COMA, TUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OMPEACIIATh BaJICHTHOCTD W CTEMIEHb OKUCIICHUS
XUMUUYECKUX BJIEMEHTOB B COCAMHEHUAX PA3JIMUHOIO COCTAaBA, BUJA XMUMHUYECCKOU
CBs3M (KOBaJICHTHAs, MOHHAS, METAJUTMUECKAsl, BOJOPOIHAA) B COCTUHEHUAX, THII
KPUCTAJUTMYECKONH PEMIETKN KOHKPETHOTO BeEIIecTBa (aTOMHAs, MOJIEKYJSpHAs,
WOHHAS, METAJTMYECKAs ), XapaKTep CPeaAbl B BOJHBIX PACTBOPAX HEOPTAaHUUCCKUX
COCIMHCHHUM,

c(hOopMHUPOBAHHOCTH YMEHUH YCTaHABJIMBATh MPUHAJIEXKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBy K ONPEACIEHHOMY KIIacCy/TpyIime
COCTMHCHUN (MMPOCTHIE BEIIECTBA — METAUTBI U HEMETAJUIbl, OKCHJIBI, OCHOBAHMSI,
KHUCITOTHI, aM(POTEPHBIE THAPOKCHIBI, COJTH);

c(hOopMHUPOBAHHOCTH YMECHHH PACKPHIBATH CMBICIT TMIEPUOAMUECKOTO 3aKoHa /.
H. Menaeneera u A€EMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLTYIO, 00bACHUTEIbHYIO
¥ TIPOTHOCTHYECKYIO (DYHKITHH,

c(hOpMHPOBAHHOCTh YMEHHM XapaKTePHU30BaTh JJCKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »31eMeHTOB 1-4 mnepuoaos Ilepuoanueckoit cucTteMbl
xumMudeckux snemeHToB JI. M. MeHnmeneeBa, MCHONB3ys TOHATHA «S-, p-, d-
3JIEKTPOHHBIC opOuTaIny, «OHEPreTUUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHECHHS CBOWCTB XMMHMUECKUX 3JIEMEHTOB U UX COCTUHCHHI
1o nepuoaam u rpynmnam [lepuoanyeckoil CUCTEMBI XUMUYECKUX 3i1eMeHTOB 1. U.
Menneneena,

c(hOpMHUPOBAHHOCTh ~ YMEHWUH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TCHETHMUECKON CBSA3M MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C MOMOIIBIO YPABHEHUH COOTBETCTBYIONINX XUMUUECKUX PEAKIINA;

c(hOopMHUPOBAHHOCTh YMEHHS KIACCHU(HUIMPOBATh XWMHUECKHE PEAKITUH TI0
Pa3TUYHBIM TIPU3HAKaM (YUCITYy M COCTaBy PEarwpylolIuX BEIIECTB, TETUIOBOMY
adexTy peakiur, U3MEHEHWIO CTETICHEH OKHCIICHHS 3JIEMEHTOB, 0OPAaTUMOCTH
PEaKIAN, yIaCTHIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTh YMCHHH COCTABIIATh YPABHEHHWS PEAKIUH Pa3TMIHBIX
TUIIOB, TIOJIHBIC U COKPAIIEHHBIC YPABHEHUS PEAKIIMA MOHHOTO OOMEHA, YUUThIBAA
YCJIOBUS, TIPH KOTOPBIX 3TH PEAKIIUKA UAYT J0 KOHIA;



c(hOpMHUPOBAHHOCTh yYMEHWH TMPOBOIUTH PEAKIMH, TOATBEPIKAAIOIIHAE
KQUEeCTBEHHBIH COCTAaB PpA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACMO3HABATH
OTIBITHBIM TTYTEM WOHBI, TPUCYTCTBYIONIHAE B BOJHBIX PACTBOPAX HEOPTaHUYECKUAX
BEIIIECTB;

c(hOpMHPOBAHHOCTH YMCHHMH  PacKpbhiBaTh  CYITHOCTh  OKHCIWTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOIO OajiaHca
ATUX PEAKLUH;

c(hOopMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHUECKON
PEaKIUA OT PA3IUIHBIX (PaKTOPOB; XapaKTEeP CMEIIECHNUS XUMHUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeMTHEro Bo3aekcTeus (mpuniui Jle [llaTennse);,

c(hOpMHUPOBAHHOCTh YMEHWUH XapaKTEPU30BAaTh XUMWYECKHE TIPOIECCHI,
JICXKAIUE B OCHOBE MPOMBIIUICHHOTO TMOJIYYE€HUS CEPHOM KHCIIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH TPEACTABIICHUH 00 OOMMWX HAYUHBIX MPUHIHANAX W
AKOJIOTMUECKUX TPOOIeMax XUMUYECKOTO TPOU3BOICTBA,

c(hOpMHUPOBAHHOCTh YMEHHUH TPOBOJAUTH BBIUHUCICHUS C HWCIIOIH30BAHUEM
MOHATHA «MAcCOBasi J0JiA BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
MPU XUMUYECKUX PEAKIMAX, MACChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMHU
BEIECTB, TEIIOBOTO 3(ekTa peakimu Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCCHI
BCIECTB, IPEBPAIICHUAS U COXPAHEHUS SHEPTHH,

c(hopMHUPOBAHHOCTh YMEHHM COONIOATh MPAaBHIIA TTOJIH30BAHUS XUMHUYCCKOM
nmocyaout W naboparopHbIM OO0OpYJOBaHHMEM, a TakKe MpaBujia oOpallleHHs ¢
BCIIIECTBAMHA B COOTBETCTBHUU C MHCTPYKIIUAMH IO BBITIOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHWM TUTAHUPOBATH W BHITIOJHATH XUMWYECKHUI
AKCTICPUMEHT (PA3NOKEHNE TEPOKCHAA BOAOPOJA B MPUCYTCTBUM KaTalM3aTopa,
OMPENC/ICHUE CpeAbl PACTBOPOB BEIIECTB € MOMOIIBK  YHUBEPCAJIBHOTO
WHNKATOPa, BIUSHUE PA3TMUHBIX (PaKTOPOB HA CKOPOCTh XMMHUUYECKOW PEaKITUH,
peaknuu WOHHOTO OOMEHA, Ka4eCTBEHHBIC PEaKIMu Ha Cyjbdar-, kapOoHaT- H
XJIOPUI-aHAOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCIICPUMCEHTAIBHBIX 33134 10
temam «Metauiely u «HemeTamme») B COOTBETCTBHHM C TMPABHJIAMW TEXHUKH
0€30MacHOCTH MPU OOpAIICHUHU C BEIIECTBAMU U JIaOOPATOPHBIM 00OPYAOBAHUEM,
MPEACTABIIATh PE3YJIBTAThl XUMHUYECKOTO OKCIIEPUMEHTAa B (opMe 3ammch
YPaBHEHHUI COOTBETCTBYIONINX Peakiiii U (hOPMYyJIMPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpMHUPOBAHHOCTh YMEHHWN KPUTWUYECKHA AHAM3UPOBATH XUMHUYECKYIO
uHOpPMAITMIO, TIONIy4aeMyl0 U3 Pa3HbIX WMCTOYHUKOB (CpPEeACTBA MaCCOBOM
KOMMyHUKanwu, UHTepHET U ApYyTHX);



c(hOpMHPOBAHHOCTh ~ YMEHHMHA  COOMIOMATh  TpaBWja  SKOJOTHUYECKH
11eJIecCO00pa3HOr0 MOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IEIAX
COXPAHEHMS CBOETO 3/I0POBbSl W OKPYKAKOMIEH MPUPOJHONW Cpejibl, OCO3HABATH
OMaCHOCTh BO3JICHCTBUS HA )KMUBbIE OPraHU3Mbl OMPEACIEHHBIX BEIIECTB, MOHUMAs
cmbicn nokazarenss [IJIK, moscHATh Ha mnpuMepax CcrnocoObl YMEHBIICHUS H
MPEOTBPAILCHUS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA,

JUIsl O0YYaroluXcsi ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS:. YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJAX MO3HAHUSA BEIIECTB U
XUMUUYECKUX SBJICHUIA;

JUISL ClIeNbIX M CHA0OBHUIAAIIMX OOYYarOIIMXCA. YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HadueHui JI. bpaitnsg mis 3amicn XHMHYECKHAX

dhopmyi.



TEMATNYECKOE INTAHUPOBAHUE

10 KUIIACC
KosaunuectBo uacos DJIeKTPOHHbIE
HaumeHoBaHUue pa3fesioB U TeM (undposbie)
Ne n/m Kontpoabubie | IIpakTuueckue
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
Pasnen 1. TeopeTnueckne 0CHOBBI OPraHU4eCKOH XHMHUH
IIpenmer oprannyeckoin xumuu. Teopust
1.1 CTPOEHUS OPraHUYEeCKUX COEIUHEHUN A. 3
M. byrneposa
Hroro no pazneny 3
Paspen 2. Yruesoaopoabt
2.1 IIpenenbHbie YraeBOAOPOIbI — AJKAHBI 2
29 HenpenenbHele yriaeBoopOAbl: alKeHbl, 6 !
' aJIKaUEHbI, aJIKUHBI
23 ApomaTu4ecKue yrieBoa0pOabl 2
24 IIpupoaHble HCTOYHUKHU YIIIEBOAOPOIOB U 3 |
' ux nepepadboTka
Hroro no pazneny 13
Pa3pen 3. Kuciopoacoaep:kammue opraHu4ecKue coOeIUHEHHs
3.1 Cnuptel. PeHon 3
39 Anbaerunsl. KapOoHOBBIE KHCIOTHL 7 !
' CrnosxHble 3upsI
33 Yraesonbl 3 2




Hroro no pazneny

Pasnen 4. AzoTcoaep:kamue opraHuyecKue CoeTHHeHUs

4.1 AMUHBL. AMUHOKUCIIOTHL. benku

Hroro no pazneny

Pasnen S. BbicOKOMOJIEKYISIPHBIE COeIHHEHUSA

5.1 IInactmaccel. Kayuyku. Bosokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KVIACC

KosaunuectBo uacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu(pposbIe
Ne n/m Kontpoabubie | IlpakTuyeckue (mupp )
NPOrpaMmsl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
Pazgen 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atomoB. Ilepuoanueckuii 3akoH
1.1 u Ilepronnuueckas cucTeMa XUMHYECKUX 3
anemenToB /. 1. Menneneesa
12 Ctpoenue Bemectsa. MHOroobpasue 4
' BEIIECTB
1.3 XHUMHYECKUE peaKLun 6 1 1
Hroro no pazneny 13
Pasnen 2. Heopranunueckast xumust
2.1 Merannbl 1
2.2 Hemetannbl 1 1
23 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pazgen 3. Xumusi v ;KU3Hb
3.1 XuMUs 1 KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3




IHOYPOYHOE IVIAHUPOBAHMUE
10 KUIIACC

No

n/n

Tema ypoxa

KosanuecTBO 4acos

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckune
padoThI

HMara
H3Y4YeHHA

DJeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

IIpenmMer opraHu4YecKOl XUMHUH, €&
BO3HUKHOBEHHE, PA3BUTHE U 3HAUYCHHE

Teopust CTpoOEHHs] OpraHUYECKUX
coenuHenuii A. M. bytieposa, eé
OCHOBHBI€ ITOJIOKCHUA

IIpencrasnenue o knaccupurkanuu
oprannveckux Beuiects. HomeHknatypa
(cucremaruyeckast) U TPUBHAJIbHBIE
Ha3BaHUA OPraHUYICCKUX BCIICCTB

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH P

MeraH u 3TaH — npocTeiue
MPEACTABUTENH aJIKAaHOB

AJKeHBI: COCTaB U CTPOEHUE, CBONCTBA

OTUieH U NPONUJIEH — MPOCTeNLINe
MPENCTaBUTENN AJIKEHOB

[Ipaxrrueckast padora Ne 1. «Ilonyuenue
STUJIEHA U U3YYEHUE €rO CBONCTBY

Anxaauensl. byraguen-1,3 u
merunOyraaues-1,3. [lony4yenne
CUHTETUYECKOIO KaydyKa U PEe3UHBI




AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOESHMS,

10 TOMOJIOTUYECKUN PsAll. ALETUIICH —
MPOCTEHUIINI NPEACTABUTEND ATKUHOB

1 Brraucnenus no ypaBHEHUIO XUMUYECKON
peaxkuuu

12 Apensr: 6eH3041 1 TosyoJs. TOKCHYHOCTD
apeHoB

13 I'enernueckas CBsA3b yIrJIeBOJOPOIOB,
MPUHAJISKALINX K Pa3JIMYHbIM KJaccaM
IIpupoaHble HCTOYHUKHU YIJIEBOJOPOIOB:

14 NPUPOAHBIN ra3 v MOMyTHbIE HEPTIAHbIE
rasbl, He)Th 1 MPOAYKTHI €€ mepepadoTKu
IIpupoaHble HCTOYHUKHU YIJIEBOJOPOIOB:

15 NPUPOAHBIN ra3 v MOMyTHbIE HEPTIAHbIE
rasbl, He)Th M MPOAYKTHI €€ repepadoTKu

16 KontponbHas padota o pasaeny
«YTneBoaopoasn

7 IIpenenpHble OAHOATOMHBIE CIIUPTHI
MeTaHOJ ¥ 3TaHoJ. BonoponHas cBsi3b

18 MHOroaToMHbI€ CIIUPTHL: STHUJIEHIJIUKOJb U
TIIMLEPUH

19 DeHOII: CTPOCHHE MOJIEKYIIBL, (PU3NIECKHE
U XUMUYECKHE CBOMCTBA, MPUMEHEHNE

20 Anpaeruasl: popManbaerua u
aneranbaeruy. ALETOH

21 OnHOOCHOBHBIE MpeneNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAas U YKCyCHasl

22 IIpaxrrueckas padora Ne 2. «CsoiicTBa




PacTBOpa YKCYCHOM KHCJIOTHD)

23

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTHBI, KaK
NPEACTABUTEIIN BBICHINX Kap6OHOBbIX
KUCJIOT

24

Mpbi1a Kak cOJId BBICIITHX Kap6OHOBbIX
KHCJIOT, X MOFOIIEE JISUCTBUE

25

Crnoskable 3(UPBI KaK TPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX

3¢upoB

26

XKupbl: rUAPOIIH3, PUMEHEHHE,
Ouonornveckas pojb KHUPOB

27

VYTneBonbl: COCTaB, KacCH(PHUKaLUsL.
Baxnelinue npeacTaBUTeNN: IIIIOKO34,
bpykTo3a, caxapos3a

28

Kpaxman u nenntonosa kak NpupoHble
MOJIUMEPbI

29

KontponbHas padota o pasaeny
«Kucnoponcoaepskarine opraHuuecKie
coenuHeHus»/ Beepoccuiickas
npoBepouHas paboTa

30

OOm1ast xapakTepUCTHKA a30TCOAEPIKAIINX
OpPTaHUYECKUX COSAMHEHMI /
Bcepoccuiickast mpoBepoyHasi paboTa

31

AMMHBI, METUJIAMHWH U aHUJIWH

32

AMUHOKHUCJIOTHI KaK aM(pOTepHbIS
OPraHUYECKHE COCTUHEHUS, UX
Ouonoruyeckoe 3HavueHue. [lenTuapl.
benku kak mpupoaHble




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBbIE MTOHATHUS XUMHH

33 1
BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN
OcHOBHbBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJIIPHBIX CO€AUHEHU. 1

IInactmaccel, kay4ykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KVIACC

No

n/n

Tema ypoxa

KosanuyecTBO 4acos

KonTpoanHrie
Bcero P
padoThI

IIpakTHyeckune
padoThI

HMara
H3Y4YeHHA

DJeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUHN 3IEMEHT. ATOM. DJIEKTPOHHAS
KOH(pHUTypauus aTOMOB

Ilepnonuueckuii 3axkoH u Ilepnonuyeckas
CHUCTEMa XUMHUYECKUX dJ1eMeHTOB [, 1.
Menneneesa, ux CBA3b C COBPEMEHHON
TeOpHUel CTPOECHHsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHIX 3JIEMEHTOB U X COCUHEHHI 10
rpyInnaM U nepuogam. 3HaueHue
MEPUOANUECKOTO 3aKOHA U CUCTEMBI
xumudeckux anemenToB J[. M. Menneneesa B
Pa3BUTUU HAYKU

Ctpoenue BemecTsa. XUMUYECKasi CBSI3b, €€
BUBI, MEXaHU3MbI OOpa30BaHHS
KOBAJICHTHOH CBs13U. BogopoaHasi CBsA3b

BaneHTHOCTB. DJIEKTPOOTPHULIATENBHOCTD.
Crenenb okuciaeHus. BelecTna
MOJIEKYJIIPHOTO Y HEMOJIEKYJIIPHOTO
CTPOCHHUSI

[lonsiTHE O AUCTIEPCHBIX CUCTEMAX.
HctuHHBIE U KOJIJIOUIHBIE PACTBOPHL.
MaccoBasi 10JIs BELECTBA B paCTBOPE




Knaccugukauus u HOMEHKJIaTypa
HEOpraHu4yecKux coenuHeHuil. ['eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMUHBIX
KJIaCCOB

Knaccuukanms XuMUYEeCKUX PEaKkiyii B
HEOPraHUYeCKONW U OPraHUYECKON XUMHUH.
3aKOH COXpPaHEHUs1 MacChl BELECTB; 3aKOH
COXpaHEHUs U PEBPALIEHUs SHEPTUU IIPH
XUMHYECKHUX PEAKLUAX

Ckopoctb peakrun. OOpaTuMble peakLIuu.
XUMHUUYECKOE PAaBHOBECHUE

10

IIpaxrrueckas padora Ne 1. «Bnusiaue
pa3NIUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOU peaKLum»

11

DnexTponutudeckas aucconuarys. [lousatue
0 BoJopoaHOM nokazarene (pH) pactsopa.
Peaxmuu nonHoro obmena. ['uaponms
OpPTraHUYCCKUX U HECOPTraHUICCKUX BECIICCTB

12

OKHUCIUTENbHO-BOCCTAHOBUTEILHBIC
peakuuu. [TonsTre 06 anexTponmze
pAacIlIaBOB U PaCTBOPOB COJIEH

13

KontponbHas padota rmo pasaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMUID»

14

Mertaniel, ux noynoxenue B llepuoanyeckon
crucTeMe XUMHUeCKuX 3semMenToB /. U.
MeHnneneeBa 1 OCOOEHHOCTH CTPOESHUS
aTomoB. O0mue ¢pusnyeckue CBONCTBA
METaJIOB




15

Cnnasbl METAJIOB. DJNEKTPOXUMUYECKUH P
HaIPsKEHUH METaJIJIOB

16

XuMu4eckue CBOMCTBA BAXKHEHIITNX
METaJJIOB (HATPHA, KaJTuH, KaJIbLUH, MarHuH,
ATFOMUHUH) U UX COEUHEHHH

17

XUMHUUYECKUE CBOMCTBA XpOMa, MEIU U UX
COeqUHEHUN

18

XUMHUYeCKHe CBOMCTBA IIMHKA, JKeJie3a U UX
COeqUHEHUN

19

[Ipakrrueckas padora Ne 2. "Pemenue
SKCMEPUMEHTAIBbHBIX 3371a4 110 TEME
«Metamnbm"

20

HeMeTaJ'IJ'IbI, UX IOJIOKCHUEC B
Ileprnoanveckoil CUCTEME XUMHYECKUX
anementoB J[. U. Menneneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

duznyeckre CBOMICTBA HEMETAIIOB.
AnoTponusi HeMeTaIoB (Ha mpuMepe
KUCTI0opona, cephl, hocdopa u yriepona)

22

XUMHUYECKHE CBOMCTBA rajJIOT€HOB, CEPbl U UX
COeqUHEHUN

23

XuMHUUecKue CBOHCTBA a30Ta, pochopa u ux
COeAUHEHUN

24

XHUMHYECKHe CBOMCTBA yriaepoaa, KpEMHUS U
HUX COeOUHEHUN

25

[IpumMeHeHNE BaXKHENITUX HEMETAJJIOB U UX
COeqUHEHUN

26

O0o0menue U cUCTEMATU3aLYs 3HAHUN 10




Teme «Hemerassry. Briaucinenus no
YPaBHEHUSAM XUMHUYECKUX PEaKLUi U
TEPMOXUMUYECKUE PACUETHI

IIpaxtrueckast padora Ne 3. «Pemenue

27 DKCIIEPUMEHTAJIBLHBIX 33134 10 TEME 1
"HemeTtanmne"»

28 KonTponbHas paboTa o temam «MeTayibn |
u «Hemerannbn

29 Heoprannueckue u OpraHu4eCcKue KUCIOTBL |
Heopranndeckue u opraHu4ecKrue OCHOBaHUs
AmdoTepHBIE HEOPTraHUIECKHE U

30 OpraHU4YeCcKHe coequHeHus. I enernueckas !
CBSI3b HEOPraHMYECKUX U OPTaHUYECKUX
BEILECTB
Ponp xumuu B 00ecriedeHnN SKOJIOTHIECKOH,

31 SHEPreTUYECKON 1 MUIIEeBON O€30MaCHOCTH, 1
Pa3sBUTUU MEAULIMHbI
[Ipencrasnenust 06 0OLIMX HAYYHBIX

32 MPUHLUIAX ITPOMBILIIEHHOTO MOJIy4Y€HUS 1
BaKHEHIIINX BEIIECTB

33 Yenosek B MHUpE BELIECTB U MAaTEPUAJIOB 1

34 XHUMHUS U 300POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI
OCHOBHO#M OBPA30OBATEJILHOM ITPOT'PAMMBbBI

10 KVIACC

Kon
NMpPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemMble NpeaMETHbIE PE3yJbTATEI 0CBOEHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl CPeIHero 00mero o0pa3oBaHus

1

Teopernueckne OCHOBBI OPraHUYECKON XUMUH

1.1

ChopMupoBaHHOCTh TIPEACTABICHUNM O XUMHYECKOW COCTABJISFOLICH
€CTECTBCHHOHAYYHOW KapTUHBI MHUpPA, POJIM XUMUM B TO3HAHUH
SIBJICHUA TIPUPOABL, B (POPMUPOBAHUU MBIIUIEHUS W  KYJbTYPHI
JUYHOCTH, €€ (YHKIMOHAJNBHON TIpaMOTHOCTH, HEOOXOOUMOW JUIst
pelleHusT TPAKTHYECKUX 3a7ad W OKOJOTHYECKH OOOCHOBAHHOTO

OTHOLIEHUSI K CBOEMY 3I0POBBIO U MPUPOIHON cpene

1.2

Bnagenue cuCTEeMON XUMHYECKUX 3HAHUN, KOTOpas BKJIOYAECT:
OCHOBOTIOJIATAIOITNE MOHSTHUS (Monexyna, BaJIEHTHOCTD,
3JEKTPOOTPULIATEIIBHOCTD, CTEMEeHb OKHUCJICHUS, XUMHYECKas CBSI3b,
MOJIb, MOJISIPHAS Macca, MOJIAPHBIA OOBEM, YIIEpOIHBIA CKEJeT,
(yHKIIMOHAJIbHAS ~ TpyINna,  paaudkajl,  W30Mepus,  H30MepHI,
TOMOJIOTUYECKUM PsAZl, TOMOJIOTH, VTJIEBOAOPOABL, KHCIOPOA- U
A30TCOMEPIKAIINEe COCIUHEHUs, OHOJIOTMYECKH AaKTHUBHBIE BEIIECTBA
(yrneBonpl, KHpBI, OEIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEIUHEHUs), TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHUsl OpraHmyeckux BemiectsB A M. byrtneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHI $I3bIK XUMUH, (PaKTOJNOTHYECKHE
CBEIEHHMs O CBOHCTBAX, COCTaBe, TOJNYYeHUH © O€30macHOM
WCTIOJIb30BAHUM  BAXKHEHIINX HEOPraHMYECKUX U OPTaHHYECKHUX

BEIIECTB B ObITY U MPAKTUYECKOH IESTEIbHOCTH YeJIOBEKa

1.3

ChopMUpOBaHHOCTP YMEHHUH BBIIBISITH XapaKTEPHbIE MPHU3HAKH
MOHATUN,  YCTAHABJIMBAaTb WX  B3aUMOCBS3b,  HCIOJIB30BATh
COOTBETCTBYIOIIME IOHATUSA MPU ONHCAHUM COCTaBa, CTPOEHUA H

MPEBPALLEHUN OPTaHUYECKUX COSTUHEHUHN

1.4

c(OPMHUPOBAHHOCTb YMEHUI HCIOIB30BATh XMMHUYECKYI) CHUMBOJIUKY
IUIE  COCTAaBJIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoi) (opMyn OpraHMYeCKHX BEIIECTB W ypPaBHEHUUN
XUMHYECKUX PeaKIUii, H3rOTaBIUBATh MOJEIH MOJIEKYJT OPraHUYECKHX
BEIIECTB U WUTFOCTPALIMK X XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOEHUs




L5

ChopMupoBaHHOCTb  YMEHHH  YCTaHABJIMBATH  MPUHAMJIEKHOCTD
HU3YUCHHBIX OPTaHUYCCKUX BCILICCTB IO HUX COCTAaBY U CTPOCHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeanHeHWi  (YriieBOAOPOIBL,
KUCJIOPOZ M a30TCOAEpIKaIlue COENMHEHHUs, BBICOKOMOJEKYJISPHbIE
COGI[I/IHGHI/UI), daBaThb UM Ha3BaHUA 10 CHUCTEMAaTHYECKOU

Homenknarype (IUPAC)

L5

ChopmMupoBaHHOCTh YMEHUSI OMPEIENATh BUABI XUMHYECKON CBSI3U B

OPraHUYeCKUX COETUHEHUAX (OMHAPHBIE H KPATHBIC)

1.6

ChopMUPOBAaHHOCTP YMEHHsS] NPUMEHSTH. TOJOXEHUS TEOPUHU
cTpoeHus1 opranndeckux semects A.M. byrneposa mnst oObsicHeHUs
3aBHCHUMOCTH CBOMICTB BEIIECTB OT UX COCTAaBa U CTPOCHMUs, 3aKOH

COXPaHCHUA MAaCChl BEIICCTB

Yraesonopoasl. Kucnoponconepxarue 51 a30TCOZepIKaALINE

OpPTraHUYCCKUC COCAUHCHUS. BbICOKOMOJ’IeKy.]'IﬂprIe COCAMHCHUA

2.1

ChopMUpOBaHHOCTP YMEHUH NPUBOAWUTH TPHUBHAJbHBIE HA3BAHUS
OTIENbHBIX OPTaHWYECKHX BELIECTB (STHJIEH, NPOMMJICH, aleTHIICH,
STUJICHTJIUKOJIb, TIHLEPUH, (eHosn, Qopmanbrernn, aueTaibIerun,
MypaBbUHAsl KUCJOTA, YKCyCHas KHCJIOTa, OJEUMHOBAasl KHCIOTA,
CTEapHHOBAasl KHUCJIOTA, TIIIOKO3a, (PYKTO3a, Kpaxmaj, LeJIIr0I03a,

TJTULIH)

22

ChopMuUpOBaHHOCTh YMEHUH XapaKTEPH30BaTh COCTaB, CTPOEHUE,
busnyeckne W XUMHYECKHE CBOMCTBA THITMYHBIX TMPEACTABUTENEH
Pa3UYHBIX KJIACCOB OPraHUYECKUX BEINECTB (METaH, 3TaH, 3TUJIEH,
npomnuieH, aueTwieH, Oyramuen-1,3, mermnOyraguen-1,3, OenHsou,
METAHOJI, ATAHOJ, ATHJEHIJIMKOb, TIHLEPUH, (EeHO, aleTaabaerin,
MypaBbHHAsE M YKCYCHAsl KHCIIOTBI, TJIFOKO3a, Kpaxmal, LEJII03a,

AMHHOYKCYCHasl KHCJIOTA)

23

ChopMupoBaHHOCTE YMEHHSI WILTIOCTPUPOBATh T€HETHYECKYIO CBSI3b
MEXKIYy  TUINUYHBIMU  NPEACTABUTEISIMHM  PA3JIMYHBIX  KJIACCOB
OPraHUYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOLIUX XUMHUECKHUX

peakuuii ¢ UCIOJIb30BAHIEM CTPYKTYPHBIX (POpMYIT

24

CdhopmupoBaHHOCTH YMEHHSI XapaKTepU30BaTh UCTOYHUKU
YTJIEBOAOPOIHOTO ChIPhsi (HE(Th, MPUPOAHBIN Ta3, YrOJb), CIIOCOOBI UX

nepepaboTKU U MPAKTHUECKOE MPUMEHEHNE POAYKTOB nepepaboTKu

XUMHS U KU3Hb. PacuéTel

3.1

ChopmMupoBaHHOCTb YMEHUH BJIaETh CUCTEMON 3HAHUI 00 OCHOBHBIX

METOAAaxX HAYYHOTO MO3HAHMsA, UCIOJB3YyCEMbIX B XUMUHU IIPU U3YUCHUU




BEIIECTB M XUMHYECKUX sIBJIeHUH (HaONMIOneHne, W3MepeHue,
SKCIIEPUMEHT, MOJIEJTMPOBAHUE), UCTIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAHUS I TNPUHSATHS pPEMIEHHd B  KOHKPETHBIX

JKU3HCHHBIX CUTyalUAX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHUEM

3.2

ChopmMupoBaHHOCTb yMEHHI COONIONATh TIPABHJIA  TOJb30BAHHUS
XUMUYECKOU MOCynod U JabopaTopHbIM OOOpPYIOBaHMEM, a TaKKe
npaBmia oOpaIeHus ¢ BEIIeCTBAMHU B COOTBETCTBUHU ¢ MHCTPYKIUSIMU

11O BBINNOJHCHHIO na6opaToprlx XUMHWYCCKUX OIBITOB

33

ChopmMupoBaHHOCTb YMEHUI TJIAHUPOBATH U BBIMOJHITh XHMHYECKUN
SKCIEPUMEHT (TPEBPAIEeHUsT OPTaHUUECKUX BEIIECTB MPU HarpeBaHUH,
NOJIyueHHE STHJICHA U U3y4YE€HHE ero CBOHCTB, KAYECTBEHHbIE PeaKiHu
OpPraHMYeCKUX BEINEeCTB, ACHATypauus OEJNKOB TpPU HAarpeBaHHH,
LUBETHBIE PEAKLNU 6eJ'IKOB) B COOTBCTCTBUU C IpPaBUJIaMH TCXHUKHU
0e30macHOCTH TpU OOpalleHWH C BEIEeCTBAMU U J1a0OPaTOPHBIM
obopynoBaHHEM; NPEICTABJISATh Pe3yJIbTATEI XAMHYECKOTO
SKCIepUMeHTa B (OpMe 3aliCH YPAaBHEHHH COOTBETCTBYIOIIUX

peaxiuii 1 GOPMYITHUPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJILTATOB

3.4

ChopmMupoBaHHOCTb YMEHUI MPOBOANTH BHIYUCICHUS MO XUMHUYECKUM
ypaBHEHHUSIM (MacChl, 00BbEMa, KOJIMYECTBA MCXOJHOTO BEINECTBA WITU
MPOJYKTA PEAKIIMH 1O U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OTHOTO

U3 UCXOJIHBIX BELIECTB UJIH MPOAYKTOB PEAKLIUN)

3.5

CdhopmupoBaHHOCTH YMEHHI KPUTHUYECKU AHAJIU3UPOBATD
XUMHUYECKYI0 WH(POPMALUIO, TOJYYaeMyK U3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBoii uapopmanuy, cetb UHTEpHET U Apyrue)

3.6

CdhopmupoBaHHOCTH yMeHHMIT COONIOAATh TMpaBUIa OSKOJOTHUYECKU
11e1eco00pa3HOro MOBENeHUs] B OBITY W TPYAOBOW IESTEIBHOCTH B
LEeJsIX COXPAHEHUs CBOErO 3A0pPOBbi U OKPYXKAKOLEH NPUPOAHON
Cpeabl, OCO3HaBaTh OMACHOCTh BO3JCHCTBHUA Ha JKUBBIE OPTaHU3MBI
OHpeI[eJ'IéHHbIX OpPTraHUYCCKUX BCIICCTB, MOHHUMAA CMBICJI TMOKA3aTCIIA
MK (mpenmenpHO OOMYyCTHMMOW KOHIEHTPALMU), TMOSICHSATH Ha
nmpumMepax CIIOCOOBI YMCHBIICHUA W TNPCAOTBPALCHUA HUX BPEAHOIO

BOSI[GI\/'ICTBI/UI Ha OPraHu3M 4Y€JI0BCKa

11 KVIACC

Kon
NMpPOBEPSIEMOro

IIpoBepsiemMble NpeaMETHbIE PE3yJbTATEI 0CBOEHHSI OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero 00mero o6pa3oBaHus




pe3yJjbTarTa

1

TeopeTruueckue OCHOBBI XUMUHU

1.1

Bnagenune cucTteMON XMMHUYECKHMX 3HAHMI, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIOLINE  TMOHSTUS  (XUMHYECKHH  SJIEMEHT,  aToM,
3JIEKTPOHHAs 000JIOUKA aTOMA, S-, P-, d-3JIEKTPOHHBIE OPOUTAIN AaTOMOB,

HOH, MOJICKYJIa, BAJICHTHOCTDH, JJICKTPOOTPULATECIIBHOCTL, CTCIICHD

)
OKHCJICHHsI, XUMHUYECKasl CBSI3b, MOJIb, MOJISIPHAST Macca, MOJISIPHBIN
00BEM, KpHCTAJIMYECKAs] PElIETKa, THIBI XUMUYECKHX peaKiui
(OKHCITUTETPHO-BOCCTAHOBUTEINIBHBIE,  3K30- M JHIOTEPMHYECKHE,
peakuuu HOHHOro OOMEHa), PacTBOP, BJIEKTPOJHUTHI, HESJIEKTPOJIUTHIL,
SAEKTPOJUTHYECKAsT ~ TUCCOLMALMS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTb XUMHYECKOW PEeaKINU, XUMUIECKOE PABHOBECHE), TEOPUU U
3aKOHBI (TEOpUs SJEKTPOUTHUECKOW auccoumanmu, [lepuoamueckuii
3akoH J[ . MeHzeneeBa, 3aKOH COXPAHEHHUSI MAaCChl), 3AKOHOMEPHOCTH,
CUMBOJTHYECKUH SI3bIK XUMUH, (DAKTOJIOTUYECKUE CBEICHUS O CBOMCTRAX,
coCTaBe, IMOJy4eHUH U 0€30MacHOM HCIIOJIb30BAHUH  BAXKHEHUIITHX

HCOPraHU4C€CKUX BECIICCTB B 6bITy u HpaKTquCKOﬁ JACATCIBHOCTHU

YECIIOBEKA

1.2

ChopMUpOBaHHOCT yYMEHHWH BBIBISTH XapaKTepPHbIE NPU3HAKK U
B3aUMOCBSI3b HM3YYEHHBIX IOHATHUH, NPUMEHATb COOTBETCTBYIOLINE
MOHATUSA MPU ONHUCAHUM CTPOEHUST U CBOMCTB HEOPraHUYECKHX
BEIIECTB U UX MPEBpALICHUH, BBIABIATH B3aMMOCBS3b XUMHYECKHX
3HAHUU c MOHATUSIMU 51 MPENCTABICHUAMHU OPYyrux

C€CTCCTBEHHOHAYYHbBIX IPEAMETOB

1.3

Brnanenne OCHOBHBIMH METOAAMH HAyYHOTO TIO3HAHHS BEINECTB W
XUMUYECKUX sIBJIeHUWN (HAOMIOEeHue, U3MEpPeHHe, SKCIEPUMEHT,

MOJIEITUPOBAHUE)

1.4

ChopMupoBaHHOCTb YMEHUI ONPEIENATh BAJCHTHOCTh W CTENEHb
OKHUCJIEHUST XUMUYECKUX DBJEMEHTOB B COCIUHECHUSX Pa3IuYHOTO
COCTaBa, BHA XUMHUYECKOW  CBsi3M  (KOBaJieHTHAas,  HMOHHas,
MeTaJUINYeCKasi, BOJOPOIHAS)) B COSNUHEHUSX, TUI KPUCTAIUTMYECKON
pPeIéTKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJICKYJIIpHAsi, MOHHAsI,

MeTaJTHIecKast)

L5

ChopmMupoBaHHOCTb YMEHUN OMPENENATh XapaKTep Cpelmbl B BOIHBIX

PacTBOpPaxX HEOPraHUUECKUX COETUHEHUI

1.6

ChopMupoBaHHOCT ~ YMEHHS  KJIACCH(PHUMUPOBATH  XUMHYECKHE
peaKkuuy Mo Pa3JMYHBIM MPU3HAKAM (YHCITy M COCTABY PEArHpyIOLINX

BEIIECTB, TEIIOBOMY J(QEeKTy peakiuu, W3MEHEHUI CTerneHel




OKHCJICHUA JJIEMCHTOB, O6paTI/IMOCTI/I peakumu, Y4aCTHro

KaTajn3aTopa)

1.7

ChopMUPOBaHHOCT YMEHHMH COCTABJIATD YPABHEHUS  PeaKIHi
Pa3IMYHBIX THUIIOB, MOJHBbIE M COKPAl€HHBIE YPAaBHEHUsS peakuui
HMOHHOTO OOMEHA, YUUTBIBAs YCJIOBUS, PU KOTOPBIX 3TH PEAKLUU HUIYT

J0 KOHIIa

1.8

CdhopmMupoBaHHOCTh YMEHUH MPOBOIUTH PEAKIIUH, MOATBEPIKIAIOLINE
KQUe€CTBEHHBII  COCTAB  Pa3JIMYHbIX HEOPraHUYECKUX  BEILECTB,
PacroO3HaBaThb OMBITHBIM MYTEM HOHBI, NPUCYTCTBYIOLIHE B BOAHBIX

pacTBOpax HEOPraHMUECKUX BEIECTB

1.9

ChopMupoBaHHOCTb YMEHHI PAaCKPBIBATh CYIIHOCTb OKUCIIHTEIBHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

3JIEKTPOHHOTO DallaHCa STHX PEaKIHid

1.10

CdhopmupoBaHHOCTb yYMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH

XUMHYECKON PEeaKLUU OT Pa3IMUHBIX (PaKTOPOB

1.11

ChopmMupoBaHHOCTb  yMEHUN  OOBACHATH  XapakTep  CMEIISHUs
XUMHUYECKOTO PABHOBECHSI B 3aBUCUMOCTU OT BHEIIHErO BO3ICHCTBHS

(mpunmmn Jle [larense)

OO01mast 1 HEOPraHUYECKAsT XUMHUSI

2.1

CdhopmupoBaHHOCTh YMEHHUN pacKpbIBaTh CMbICT [lepuoamueckoro
3aKOHa AN Menneneena 51 JEMOHCTPHUPOBATH ero
CHUCTEMATH3UPYIOLIYIO0,  OOBSCHUTEIBHYID H  MPOTHOCTUYECKYIO

byHKIIUH

22

ChopMHpOBaHHOCTh YMEHHH XapaKTEePHU30BATh JIEKTPOHHOE CTPOEHHE
aTOMOB XUMHYECKHMX »dJeMeHTOB 1-4 mnepuonos Ilepuoanyeckoi
cuctemMbl xuMuueckux osaeMeHToB J[M. MeHneneeBa, HUCHONB3Ys
NOHATUSL «S-, p-, d-3JEKTPOHHBIE OPOHUTANN», «IHEPTETUUECKHE
ypOBHW»,  OOBSICHATH  3aKOHOMEPHOCTH  U3MEHEHHUs]  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U MX COEIUHEHWI Mo mepuojaM U Ipymnnam

Ilepuonuyeckoii cuctemMbl xuMuueckux 3neMenTos /.M. Menneneesa

23

ChopMHpOBaHHOCTE YMEHHUI XapakTepu3oBaTh (OMUCBHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BEINECTB PAa3JIMYHBIX KJIACCOB,
NONATBEPXKIATh  CYIIECTBOBAHME  T€HETHYECKOH  CBS3M  MEXAY
HEOPraHMYECKUMH  BELIECTBAMH  C  [OMOINBI0  YPaBHEHHUH

COOTBETCTBYHOLUX XUMHUYCCKUX peaKLII/Iﬁ

24

ChopMUpOBaHHOCTP  YMEHHMH  YCTAaHABJIMBATh  NPUHAMJIEIKHOCTD

HEOPraHUYEeCKHUX BELIECTB MO MX COCTaBY K OMNpEAENEHHOMY KJaccy




(rpynme) coemuHeHUH (POCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbI,

OKCHIbI, OCHOBAHUS, KUCJIOThI, aM(pOTEPHbIE TUAPOKCHIBI, COJIH)

2.5

ChopMHpoBaHHOCTh YMEHUH HCIOJB30BaTh XUMUYECKYEO CHMBOJIHKY
Il COCTaBJieHHsT (OPMyJT BEIIECTB M YPaBHEHUH XHUMHUYECKUX
peakuuii, cucrematuueckyto HomeHKIatypy (IUPAC) u TpuBHagbHbIE
HAa3BAaHUSl OTHENIbHBIX HEOPraHMYECKHX BeLIeCTB (yrapHblid Tas,
YIJIEKUCIBbIA Tra3, aMMHAK, TaliéHas H3BECTb, HEraléHash H3BECTb,

MUTBEBAST COJIA, TUPUT U JPYTHE)

2.6

CopMupoBaHHOCTh YMEHUI XapakTepu3oBaTh (ONMUCBHIBATH) oOIIHe
XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BEINECTB PAa3JIMYHBIX KJIACCOB,
NONTBEPXKIATh  CYIIECTBOBAHME  TEHETHMYECKOH  CBS3M  MEXAY
HEOPraHMYECKUMH  BELIECTBAMH  C  [OMOINBK0  YPaBHEHUH

COOTBETCTBYHOILIUX XUMHUYCCKUX peaKLII/Iﬁ

2.7

CdhopmMupoBaHHOCTh YMEHHUIA IJIAHUPOBATH U BBIMOJHATH XUMHUYECKUH
SKCIIEPUMEHT (pa3yio’keHHe MEepOKCHIA BOAOPOAA B MPUCYTCTBUH
KaTanu3aTropa, OINpPEeNeNIeHNe CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHHBEPCAJIbHOTO HWHIUKATOPA, BJMSHUE PA3IUYHBIX (PAKTOPOB HA
CKOPOCTb XHMHYECKOH peakiuH, peakuud HOHHOro oOMeHa,
Ka4eCTBEHHbBIE PEAKLIUU Ha CyNbdaT-, kKapOoHAT- U XJIOPHUI-aHHOHBI, Ha
KaTUOH aMMOHUA, PCHICHUEC OSKCICPHUMEHTAJIBHBIX 3aJda4 MO TeMaM
«MeTanney» u ((HeMeTaJ'IJ'IbI») B COOTBCTCTBHU C MpaBUJIaMH TCXHUKHU
0e30macHOCTH TpU OOpalleHHHd ¢ BeleCTBAaMH M JIaDOPaTOPHBIM
obopynoBaHHEM; NPEICTaBISATh Pe3yJIbTATEI XAMHYECKOTO
JKCIepuMeHTa B (OpMe 3alucH YPaBHEHHH COOTBETCTBYIOLINX

peakiuii 1 GOPMYTHUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJILTATOB

2.8

CdhopmupoBaHHOCTE yMeHHE COOJIOAATh TpaBWiIa  TOJH30BAHUS
XUMUYECKOW TMOCyAoi U jJabopaTOpHbIM OOOPYIOBAaHUEM, a TaKXKe
npaBmia oOpalieHus ¢ BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSIMU

11O BBINNOJIHECHHIO na6opaToprlx XUMHWYCCKUX OIBITOB

2.9

ChopMupOBaHHOCTP  YMEHHH  XapakTepuU3OBaTb  XUMHYECKHE
MIPOLIECCHI, JieXkKale B OCHOBE MPOMBIIIJIEHHOTO MOJIY4eHUs] CEpHOM
KHCJIOTBI, aMMHaKa, a Takke C(OPMHUPOBAHHOCTH MPEACTABICHUN 00
o0mMx Hay4yHBIX MPHHLUUNAX M  HKOJOTHYECKUX  Mpolbiemax

XUMHUYCCKOr0 MpoOUu3BOACTBA

XUMHS U KU3Hb. PacuéTel

3.1

ChopMupoBaHHOCTD TPEACTABICHUNA O XUMHYECKOH COCTaBJISIFOIIEH

eCTeCTBeHHOHay‘{HOfI KapTuHbl MHpaA, pOJIHU XUMHUU B MNO3HAHHUU




SBJIEHUH TNpHUPOAbl, B (OPMHPOBAHUH MBIIUIEHUS H  KYJIBTYPBI
JUYHOCTH, €€ (YHKUMOHAJIBHONW TI'PAaMOTHOCTH, HEOOXOIUMOW Iyis
peleHnsT TPAKTUYeCKUX 3a7ad W HKOJIOTMYECKH OOOCHOBAaHHOTO

OTHOLIEHUSI K CBOEMY 3I0POBBIO U MPUPOIHON cpene

3.2

CdhopmupoBaHHOCTH YMEHHI KPUTHYECKU AHAJIU3UPOBATD
XUMUYECKYI0 WH(POPMALIUIO, TOJNYYaeMyl0 M3 Pa3HBIX HCTOYHHKOB

(cpencTBa MaccoBOW KOMMYHUKALUH, ceTb IHTEpHET 1 Apyrue)

3.3

CdhopmMupoBaHHOCTD yMEHHI COONIONATh TIPAaBHJIA 3KOJOTUYECKU
11eJ1eco00Pa3HOro MOBENEHUs] B OBITY U TPYAOBOH NESTEIBHOCTH B
LEJISIX COXPAaHEHMs] CBOErO 3J0POBbsi M OKPYIKAIOIIEH NPUPOIHOMN

cpenbl

3.4

Oco3HaBaTh OMACHOCTH BO3NEWUCTBUSI HA JKUBBIE OPraHU3MBI
OMNpeneIEHHbIX BEIIECTB, MOHMMas cMbica nokasarens [1JIK, nosacHAT
Ha TpUMeEpax crocoObl YMEHBIIEHHS U MPEAOTBPAIIECHUS UX BPEITHOTO

BOSI[GI\/'ICTBI/UI Ha OPraHu3M 4Y€JI0BCKa

3.5

CdhopmupoBaHHOCTH YMEHHI MPOBOAUTH BBIYMCJICHUSA c
HCTIOJIb30BAHUEM TOHSTHS «MAacCOBasi JOJsl BELIECTBA B PacTBOpEY,
OOBEMHBIX OTHOIICHUH Ta30B NPH XUMHUYECKUX PEAKLHSIX, MaCChl
BeIeCTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMUECTBY BELIECTBA,
Macce win OO0BEMY OTHOTO W3 YYaCTBYIOIUX B PEAKIMH BEIIECTB,
TerioBoro 3ddexra peakuu Ha OCHOBE 3aKOHOB COXPAHEHUS MaCChl

BCILICCTB, NPEBPALICHUA U COXPAHCHUA SHEPTUA




IMPOBEPAEMBIE DJIEMEHTbBI COAEP/KAHUSA

10 KVIACC

Kon

IIposepsiemMblii 3JIeMEHT COAePRAHMS

1

Teopernueckne OCHOBBI OPraHUYECKON XUMUH

1.1

IIpenmer opraHuyeckoil XMMHUU. €€ BO3HUKHOBEHUE, PAa3BUTHE U 3HAYEHHE B
MOJYYEHUH HOBBIX BEIIECTB M MaTE€pUANOB. Teopus CTPOCHUS OPraHUYECKHUX

coennHeHut A M. BytnepoBa, €€ OCHOBHBIE MOJIOJKEHHUSI

1.2

CtpykrypHble (OPMYJIBI OpPraHUYECKHX BEINECTB. [ OMOJIOTHS, H30MEpPHSL
XuMHu4eckasl CBsI3b B OPraHUYECKUX COEJUHEHUSIX — OJWHApPHBbIE U KpPaTHbIE

cesi3u. [IpencraBnenue o kinaccu(uKauy OPraHnIeCKX BEIIECTB

1.3

Homenknatypa opraHn4eckux COEOUHEHUH (CHCTeMaTh4ecKas) ¥ TPUBUAJIbHBIC

Ha3BaHUS BAXKHEHUIITIX HpeHCTaBHTeHeﬁ KJIACCOB OPraHUYCCKHUX BCUICCTB

Yrnesoaopoabl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psiA. MeTaH u 5TaH — npocTreiiine
NPEACTABUTENN QJIKAHOB. (PU3NYECKHE U XUMHUYECKHE CBOWCTBA (peakuuu

3aMECIICHUA U FOpeHI/Iﬂ), HaXOXKACHUE B MIPUPOAEC, TIOJTYUCHUE U IPUMCHCHUE

22

AJKeHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKUH psfd. DTUJIEH U NpPONWIEeH —
NPOCTEHIINE TPEACTABUTENN AJKEHOB. (PH3MUYECKHEe M XMMHUYECKHE CBOWMCTBA
(peakuuy TUAPUPOBAHMS, TAJOTCHHUPOBAHUS, THAPATALWH, OKHCIEHUS U

HOJ'II/IMepI/ISaL[I/II/I), MOJIYYCHUE U IPUMECHCHUE

23

Ankanuensl: Oyramuen-1,3 u werwnOyranuen-1,3: CcTpoeHHe, BaKHEHIIHE
XUMHYECKHE CBOWCTBA (peakiust nmonmmepusanun). [lonyueHne CHHTETHYeCKOTro

Kay4dyKa U PEe3UHBI

24

AJIKMHBI: COCTAaB U OCOOCHHOCTH CTPOEHHMsI, TOMOJIOTHUECKUH psil. ALETHIIEH —
NPOCTEHIINI TIPEACTABUTENb AJKHHOB. COCTaB, CTPOEHHUE, (U3HUUECKHE U
XUMHYECKHE CBOMCTBA (pPeaKLUU TMAPUPOBAHUS, TAIOT€HUPOBAHMS, THAPATALIUH,

TOPEHUs), MOJy4eHHE U IPIMEHEHHE

2.5

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUECKHMEe W XUMHYECKHE CBOHCTBA
(peaxkuuu raJoreHUpOBaHUs 1 HUTPOBAHMS), IOJy4YEeHNE U MpUMeHeHne. Tomyour:
CoCcTaB, CTpoeHHe, (uU3MYeckre U  XUMHYECKHE CBOWCTBA  (peakiuu
rajJOr¢HUpOBaHUA U HI/ITpOBaHI/Iﬂ), MOJIYy4CHHUE W TPUMCHCHUC. TokCcHYHOCTB
APCHOB. T'eneTnueckast cBsI3b MCXKAY YIIIEBOAOPOAaMH, MPUHAMJICKAIIUMHU K

pa3JIMIHbBIM Kj1acCaM

2.6

IIpuponHbIe HCTOYHUKHU YIiIeBOAOPOnoB. [IpupoaHblil ra3 u nomyTHbIe HEPTAHBIC




ra3el. Hedte 1 eé mpoucxoxxnenue. CrocoObl mepepaboTku He(TH: MEpPEeroHkKa,
KPEKHHT (TePMHUYECKUH, Kartanutudeckuii), muponus. Ilpoxykrsl mepepaboTku
He(bTH, MX MPUMEHEHHWEe B MPOMBIILJIEHHOCTH U B ObiTy. KameHHBIH yroap u

NPOAYKTHI €ro nepepadoTKH

Kucnopozaconepkamue opraHuueckie COeInHEHUs

3.1

[IpenenvHble OMHOATOMHBIE CTUPTHL. METAaHOJ U 3TAHOJ. CTPOEHUE, (PU3HUECKIe
A XUMHAYECKHE cBOiicTBa  (peakuuu C  aKTUBHBIMH MeTaJIaMH,
raJIoreHOBOJIOPO/IAMH, TOPEHUE), TMpPUMEHEeHHEe. BOJOpOIHBIE CBS3U MEXKIY
MOJIeKyJlaMHi cnupToB. JleficTBHE METaHOJa M 3TaHOJa HAa OPraHU3M YeJIOBEKa.
MHOTrOaTOMHBIE CITUPTHI. DTUICHTJIUKOJb U TJIULEPUH. CTPOCHHE, (PU3NIECKUEe U
XUMUYECKHE CBOWCTBA  (B3aUMOJEHCTBHE CO  MIEJIOYHBIMHU  METAJIAMH,
Ka4eCTBeHHAsl peakiysi Ha MHOTOATOMHbIC CIUPTHI). JIefCTBUE HAa OpraHm3M

YCJIOBCKA. HpI/IMeHeHI/Ie rIMOeprHa U STUJICHTTITUKOJIA

3.2

@eHON:  CTpOEHHE MOJIeKYJbl, (HU3uUYeckre ¢ XUMHYECKHe CBOWCTBA.

TokcuuHocTh (heHona. [Ipumenenne peHona

33

AJ'IbI[eFI/II[bI U KETOHBI. cDOpMaJ'IbI[eFI/II[, afeTajbacru. CTpoCHUEC, (I)I/ISI/ILIGCKI/IG u
XUMHYECKHE CBOMCTBA (peaKLII/II/I OKHCJICHHA W BOCCTAaHOBJICHHA, KaUYCCTBCHHLIC

peakuun), MoJydeHne U IPUMEHEHUE

3.4

OnHOOCHOBHBIE TpeneNbHbIE KapOOHOBBIE KHCJIOTHL. MypaBbUHAs U YKCYCHas
KUCJIOTBI: CTPOEHHUE, (pU3ruecKue u XMMHYECKIe CBOMCTBA (CBOHCTBA, O0IMe At
KJacca KHUCJIOT, peakuust JTepupuKaluu), TONyYeHHEe U IPHUMEHEHHE.
CTeapI/IHOBaﬂ " OJICMHOBAsA KHCJIOTBI KaK NPECACTABUTCIIN BbICHINX Kap6OHOBbIX

KUCJIOT. MbIjia KaK COJIM BBICIITHUX Kap6OHOBbIX KHUCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

CrnoxHble 3(upbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MIpONH3 CIOKHBIX
s¢upos. XKupel. I'mapomus xupos. Ilpumenenue xupos. bronorndeckas posb

JKUPOB

3.6

YTrneBoapl: COCTaB, KiacCU(UKALUS YrIeBOAOB (MOHO-, TH- U TIOJHCAXapPUIbI).
I'moko3za — mpocTedmmii MOHOCaxapwi. OCOOEHHOCTH CTPOEHHS MOJIEKYJIBL,
dusnvyeckne U XUMHUECKUE CBONCTBA (B3aumozeiicTeue ¢ ruapokcunom menu(1l),
OKHCIIEHHE€ aMMHA4HbIM pacTBOpoM okcuma cepedpa(l), BoccranoBieHue,
Opo’keHHe TIIOKO3bI), HAXOXACHHE B MpPHPOAE, NMPUMEHEHHe, OHONIornveckas
poiab. @orocunTe3. PpyKTO3a KaK M30MEP MIFOKO3bl. Kpaxman v Henono3a Kak
npupoansle nonuMepbl. CTpoeHHe Kpaxmana W LeJUTroJIo3bl. Pusmueckue u

XUMHYECKHE CBOHCTBA Kpaxmasia (THAPOJIN3, KaYeCTBEHHAs PEaKIIHsl C HOIOM)

AzoTconepikallie OpraHndeckie COeANHEeHUsI

4.1

AMHHOKHCIIOTBI Kak aM(pOTEpHble OpPraHHYeCKHe COeAMHEHHs. Du3nueckue u

XUMHUYECKHE CBOWCTBA aMHHOKHCIIOT (Ha MpuMepe TNMIuHA). buonornyeckoe




3HAQYCHUEC aMUWHOKUCJIOT. HGHTI/II[bI
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benkn kak nOpUpPOAHBIE BBICOKOMOJIEKYJSIDHblE coeauHeHus. IlepBuuHas,
BTOPUYHAS U TPETHYHAs CTPyKTypa OenkoB. XWMHUECKHE CBOICTBa OENKOB:

TUIPOJIU3, IEHATYpaIisl, KAYeCTBEHHbBIE PEAKLIUU Ha OeTKu

BricOKOMOIEKYISpPHBIE COEANHEHUS

5.1

OcCHOBHBIE TMOHATUS XHUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUI: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALMH, CPEAHsISI MOJIEKYJISIpHAst
Macca. OCHOBHbIE METOJbI CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN —

NoJIMMEpPHU3alvAa U NMOJIMKOHACHCALIUA

52

3KCHepI/IMeHTaHbeIe MECTOAbl H3YUCHUA BECIICCTB U HUX HpeBpaLHeHI/IfII
O3HAaKOMIJICHHE C 06pa3uaMI/1 MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, ITJIACTMACC,

Kay41yKOB. HonyquI/Ie CUHTCTUYCCKOTO KaydyKa U PE3UHbI

11 KVIACC

Kon

IIposepsiemMblii 3j1IeMEHT COAePKRAHMS

1

TeopeTuueckue OCHOBBI XUMUHU

1.1

Xumudeckuil sneMeHT. AToM. Snpo atoma, M30TOMBL. DJIEKTPOHHAS 000JI0UKA.
DHepreTHyecKrue YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-3TIEMEHTBHI.
OcobeHHOCTH pachpeneneHusl 3JeKTPOHOB M0 OpOUTANISIM B aTOMax 3JEMEHTOB

NEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS KOHPUTYpALHsI aTOMOB

1.2

Ilepuonuueckuii 3akoH u Ilepuonnyeckast cucteMa XUMU4eCkux siaeMeHTos J[ M.
Mengeneesa. CBs3b NEpUOAMUYECKOro 3akoHa U Ilepuoguueckoidl cucTEMBI
xuMuuecknx snemeHToB .M. MeHneneesa ¢ COBPEMEHHONW TE€OpHUEN CTPOEHUs
aTOMOB. 3aKOHOMEpPHOCTM HW3MEHEHHUs CBOMCTB XMMHUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX M CIOXHBIX BELIECTB IO TPyNIaM H IEPHOAAM.

3HaueHHe NepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKU

1.3

Ctpoenue BemecTBa. XHUMHUYECKass CBsI3b. Buabl XUMHUYECKOW  CBSI3U
(koBajJieHTHAsT HEMOJISIpHAsl W TIOJISIpHAsi, WOHHAs, MeTajutndeckas). HoHsbI:
KaTUOHBI U aHUOHBL. MexaHn3Mbl 00pa30BaHusl KOBAJICHTHONW XUMHYECKON CBSI3U

(oOMeHHBIH 1 JOHOPHO-aKLUENTOPHbIH). BonoponHast cBsi3b

1.4

BanentHoCTh. Dn€KTPOOTPULATENBHOCTh. CTEIEHb OKUCICHUS

L5

BemmecTsa MOJIEKyJISpHOTO U HEMOJIEKYJSIPHOTO CTPOEHMs. 3aKOH MOCTOSIHCTBA
cocTaBa BelllecTBa. UMbl KPUCTAJUIMYECKUX PEIIETOK. 3aBHCUMOCTb CBOICTBa
BEUIECTB OT THUMA KpUCTalaudeckoi pewmérku. IloHsTne o AuCHEepCHBIX

cucremax. VICTUHHBIE B KOJUIOUIHBIC PACTBOPHI. MaccoBas J0JIs1 BE€HICCTBA B




pacTBope

1.6

Knaccuukanus HeopraHudeckux coequHeHnii. HomeHknaTypa HeopraHu4ecKnux

BCIIECTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms ~— XUMHYECKMX — peakuwid B
HEOPraHMYeCKONH M OpraHU4YeCKON XUMHM. 3aKOH COXpaHEHHs] MacChl BELIECTB,

3aKOH COXPAHEHHUsI U MPEBPALIEHUS SHEPTUH TPU XUMUYECKUX PEAKLIMAX

1.8

CKopoCTh peakiy, €€ 3aBHCUMOCTD OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumbie peakuuu. XUMHYECKOe paBHOBecHe. DakTOpbI, BIUSIONUE HA

COCTOstHME XuMHu4deckoro pasHosecus. IIpunnun Jle Illatense

1.10

Onekrponutuydeckas auccouuanysi. CujbHble U crnaOble 3jektponutbl. Cpena
BOJHBIX PACTBOPOB BECIICCTB. KUCIAs, HeﬁTpaJ’IbHaﬂ, mIeJIouHast. PeaKLII/II/I HNOHHOT'O

oOmMmeHa

1.11

OKUCIUTETBHO-BOCCTAHOBUTEIBHBIE peakuuu

Heopraanueckas xumus

2.1

Hewmeramnnbl Ilonoxxenue Hemeraio B Ilepuoandeckoil cucremMe XUMHUYECKUX
snemeHToB J[ M. MeHnneneeBa u 0COOCHHOCTH CTPOEHHUs] aTOMOB. Du3nueckue
CBOICTBA HEMETAJUIOB. AJIJIOTPONNS HEMETAJUIOB (HA IPUMepe KUCIOPOa, CEepHl,

docdopa u yriuepona)
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XUMHUYECKHE CBOMCTBA BAKHEWININX HEMETAJUIOB (TajiOreHOB, Cepbl, a30Ta,
dochopa, yrmepoga W KpeMHUs) M UX  COeNUHEHUN  (OKCHIOB,
KHUCJIOPOJICOACPIKAIMUX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHwil). IlpumeHeHue

Ba)KHEUIINX HEMETAJJIOB U UX COENMHEHU

23

Merannel. Ilonoxenue MeramnoB B Ilepuonudeckoll cucremMe XUMHYECKHX
snemenToB JI. . MenneneeBa. OcoOEHHOCTH CTPOEHHSI SJIEKTPOHHBIX 000JI0YEK
aromoB MetayuoB. O0mue ¢pusnueckue ceoiictsa Metanaos. CIuiaBbl METaJUIOB.

DNIEeKTPOXUMHUYECKUN psifl HANPsLKEHUH MeTaslIoB

2.4

XUMHUYECKHUE CBOMCTBA BAKHEWIINMX METAIOB (HATpUM, Kajui, KaJlbLUK,
MarHuil, aJTIOMUHHHA, IIUHK, XPOM, JKeJie30, MeAb) U ux coeguHeHwit. OOmue

cnocoObl MoJsydeHus: MeTayutoB. [IpuMeHeHre MeTajuioB B ObITY U TEXHHKE

2.5

I'eneruueckast CBs3b HEOPTaHNYCCKUX BCUICCTB, MPUHAAJICKAIUX K Pa3IMIHbIM

KJj1accaM

XUMHS U KU3Hb

3.1

Pomp xumun B OO0eCEUEeHUU 3KOJIOTMYECKOW, SHEPreTUYECKOW W MUIIeBON
0€30mMacHOCTH, Pa3BUTUM MeAWLIHHBL [IOHATHE O HAYYHBIX METOAAX TMO3HAHUS

BEIICCTB U XUMHNYCCKHX peaKLII/Iﬁ

3.2

[IpencraBnenust 06 OOIIMX HAyYHBIX MPHUHLMIAX MPOMBIIIJIEHHOTO MOJYYEHUS




BAXHEHIINX BELIEeCTB. UeNOoBEK B MUpPE BEILIECTB M MAaTEPHUAJOB. BaXXHEUIIHNE
CTPOUTEJIbHbIE MaTe€pUaNbl, KOHCTPYKLHUOHHBIE MaTE€pUANbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuaybl ISl 3JEKTPOHUKH, HAHOMATEpHUAJIbl, OPraHUYECKUE U

MUHepaJbHbIE YAOOpeHUs

3.3

XuMHUsT W 3I0pPOBbE UYEJNOBEKA. TMpaBUja WCMOJb30BAHUSA JICKAPCTBEHHBIX
MpenapaTos, MpaBuiia 0E30MaCHOrO UCTIOBL30BAHUS MPENapaToB ObITOBOM XUMUHU

B IIOBCEIHEBHON KU3HU




YUYEBHO-METOANYECKOE OBECIIEYEHHNE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJ151 YUHEHUKA

METOANYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN

MHTEPHET
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