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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 10 XHMMHHM Ha YpPOBHE CpelHEro o0mero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
deneparuu Ha niepuoa 10 2025 roga» (Pacmopspkenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJ0B K pa3padOTKe MPOrpaMMbl MO XMUMHH, K ONPEAEICHHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanbHbie TookeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IIEJICH,
coJlep KaHMsl, pe3yJbTaToB O0OydeHHss U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHON  OpraHu3alluM, SBISAETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpLIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHCTEME XUMHUYECKOTo o00pa3oBaHuA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe DOKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme MO XUMHUU € Y4ETOM chnenuduKd HayKu XUMUHU, €€ 3HauYCHUs B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmmx 1efned W TMPUHIUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparumn.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK WUTPAaeT 0COOYIO POJib B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJOCTHOTO MPEJICTABIEHUS 00 OKpYXKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOIBI M YEJIOBEKAa, KOTOpPOe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTAaBa OKPY’KAIOLIEr0 MHMPA, OCO3HAHUSA B3aUMOCBS3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOAEHCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMU, XUMUS CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaxXJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3MJATENIbHAs, KAaK HAayKa BBICOKMX TEXHOJIOTMM HaIlpaBJIEHA Ha pEIICHUE
III00ANBHBIX MPOOJEM YCTOMYMBOTO pPAa3BUTHUS UEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cootBercTBUMM C OOHMIMMH LENSIMH U TPUHIMIAMHU CPEIHEro O0OIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJs  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBimsomUMHA  peaMeTra  «XUMHUSD  ABISIIOTCA  0a30BbIE  KYpPChl  —
«Oprannueckass xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XMMHUHU (C BKIIOUEHHEM 3HAHMM W3 OO0IIeld XUMHH) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa conaepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» c(opMmupoBaHa B IporpaMMme MO XUMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCHYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKMX M  DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHMueckod XUMHM MOJY4YarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKOW PEAKLIHUH.

[log HOBBIM yrjaoMm 3peHus B MnpeaMere «XuMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUUECKH MaTepuadl H (aKTOJIOTMUECKHE CBEICHHs O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHUYecKas



XUMUSD» OOYyYaronuMCsl TMPEAOCTABISICTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX TO3UIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMN O BaXXHEHIIMX BEIIECTBAaX, X COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUH, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJICPXKAHUS, HUMEIOIUMHU KYJIbTYpOJIOTUUECKUNA W TPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aHMOCBSI3M XUMHUHU C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPAKTHUUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUM U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTaroT
BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATH WMH(MOpMALUIO U
NPUMEHIThL €€ JUIsl TIOMOJIHCHHWS 3HAHUM, pENICHUS WHTEIUICKTYalbHBIX U
HKCIIEPUMEHTAJILHBIX MCCIIEI0BATENCKUX 3a/1ad. B 11eoM cojepkanue yaeOHOro
npeaMera «XHUMHS» ~ JAaHHOTO  YpOBHS  W3YyYEHHUS  OpPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOMIMXCSI MHUPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOrOo U
OpraHUYeCcKOro MHupa, OOYCJIOBJICHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBJIECHUNA IMYTEM OKCIEpUMEHTa U
pelieHrs TMPOTUBOPEUYMM MEXAYy HOBBIMU (paKTaMd M TEOPETUUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKUX Mpobiiem, a
TakKe MpoOJeM COEpeKEHUsI IHEPTETUIECKUX PECYPCOB, ChIPhsI, CO3/IaHNS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mnnaHe pemeHuss 3agady  BOCHUTAHUA, PAa3BUTHS M COLUATM3ALUU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TMOJXOMAbl K OIpPEeIeTICHUIO
COJIEp’KaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, HUMEKIIUX ©0a30BO€ 3HAYEHUE MJIA
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: peHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MHGOpPMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIEN0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHH.

B npaktuke mnpenogaBaHus XUMHU KaK Ha ypOBHE OCHOBHOTO OOIIIETo
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEPKATEJIbHOW XapaKTePUCTUKU I1IeJIed H3y4YeHHUs TpeAMeTa HalpaBICHHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpH3HAETCS (POopMUpPOBaAHUE OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU



JEATEIbHOCTH YEJOBEKAa M KAK OJHOIO M3 KOMIIOHEHTOB MHUPOBOU KyJbTyphl. C
METOJMYECKOW TOYKH 3PEHUSI TaKOM MOJXOJ K OMpPENENICHUIO LeNield U3yYeHUs
MpeMEeTa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJABHBIMU IIEJISIMU HU3y4Y€HHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

. dbopMHpOBaHUE CHUCTEMBl XHMHYECKMX 3HAHUW KaK BaKHEHIIEH
COCTABJISIFOLIEN €CTECTBEHHO-HAY4YHOW KAPTUHBI MHpAa, B OCHOBE KOTOPOH JIeXkKaT
KIIIOYEBBIC TOHATHS, (PyHAaMEHTaIbHbIE 3aKOHBI M TEOPUU XHMHUHU, OCBOCHHUE
S3bIKa HAyKH, YCBOGHHE W TOHMMAHUE CYHIHOCTH JOCTYMHBIX O00OIIEeHUN
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMIICHHE C HCTOpUEH UX pPa3BUTHUS U
CTaHOBJICHUS,

. dbopMHpOBaHHE M pa3BUTUE TMPEACTABICHUN O HAYYHBIX METOJax
MO3HAHUS BELIECTB M XUMHUYECKUX PEAKUUW, HEOOXOIMMBIX MJI NPHOOPETEHUS
YMEHUN OPUEHTHUPOBATHCA B MHUPE BEUIECTB U XMMHYECKHUX SIBICHHM, UMEIOIINX
MECTO B IIPUPOJE, B IPAKTUUECKON U MOBCEIHEBHON KU3HU;

. pa3BUTHE YMEHUH U CIOCOOOB JESATENBHOCTH, CBSI3aHHBIX C
HAOJMIOJIEHUEM U OOBSICHEHHMEM XHMHUYECKOTO JKCIEPHUMEHTa, COOII0CHUEM
IpaBuJI OE30MaCHOTO OOpPAIEHHSI C BEILIECTBAMM.

Hapsiny ¢ aTuM, copepskarenbHasl XapakTepUCTUKA 1eJIe U 3a/1a4 U3yYEHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME CpelHero oobmiero odpazoBanus. CeroaHs B
NpenoJlaBaHul  XUMHM B OoOJIbIIE  CTENEHM OTHAETCS  MPEANOYTEHUE
IPAKTUYECKOM KOMIIOHEHTE COJep)KaHus OOydueHHus, OpPHUEHTUPOBAHHON Ha
NOJIFOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BJIAJCIOIIEro He
HAa0OpOM 3HAHWU, a (YHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTHUBHOTO TOJIYYEHUS 3HAHUN U NMPUMEHEHUS UX B PEabHOM JKU3HU
JUTSL peLIEHUs TPaKTUYECKHUX 3a]1ay.

B cBs3u ¢ 3TUM TOpU HM3YyYEHUU NpeaAMeTa «XUMHUS» JIOMUHHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TAKHUE LIENU U 33J]a4H, KaK:

ajanrtauus o0y4yaroumxcs K yCJIOBUSAM JTMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

dopMupoBaHue y OOYyYalOIIMXCS  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padoTKu MH(POpPMAIIUH,
HEOOXOJUMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT



BaXHOE MECTO B TIIO3HAHUU XHUMHH, a TaKXke [JIsI OLEHKU C TO3MUIHMA
HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U MIPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAJIbHBIX U TBOPYECKUX
CHOCOOHOCTEH 00yJarONINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

(opMupoBaHHEe U pa3BUTHE Yy OOYy4arOUIMXCAd AacCOLUUMATUBHOIO U
JOTHYECKOI0 MBIIUIEHHs], HaOJI0aTeNbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpBIE OCOOEHHO HEOOXOIUMBI, B YACTHOCTH, NIPU IUIAHUPOBAHUN U IPOBEJICHUU
XUMHYECKOTO IKCIIEPUMEHTA,;

BOCIIUTaHHWE Yy oOOydyaromuxcsi YOexAEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHAIBHOTO MTPUPOJIONIONB30BaHNS, TIOTIOTHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3[0POBBIO, a TaKKe NPUOOpPETEHHs OIbITa
UCIIOJIb30BAaHUsl TOJIyYEHHBIX 3HAHUM A NPUHATHS TPAMOTHBIX PELICHUH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM miaHe cpeaHero o0Omero oOpa3oBaHHsS OPEAMET «XHUMH)
0a30BOT0 YpOBHS BXOAHT B COCTaB MpeaMeTHOUN obmacTu «EcrecTBeHHO-HAy4YHBIE
IPEIMETHD.

OOmiee 4MciIO 4YacoB, OTBEACHHBIX MJSl U3YYEHUS XUMHHM, Ha 0a30BOM
YpOBHE cpeaHero odmiero oopasoBanus, coctaBiser 68 yacos: B 10 kimacce — 34
yaca (1 gac B Henemo), B 11 kiacce — 34 gaca (1 yac B Hezeno).



COAEPXKXAHUE OBYUYEHUA

10 KJTACC
OPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI OPraHUYECKON XUMUM

IIpenMer opraHn4ecKkor XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE TI0JI0keHUsA. CTpYKTYpHBIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omornorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o knaccuukaMu OpraHMuecKux BemecTB. HoMmeHkatypa
OpraHMYECKUX COCIMHEHUU (CUCTEMaTWyeckas) W TPUBHUAIBHBIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3y4Y€HHs BELIECTB M MX NPEBPAILCHUMN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJCIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE W
ONMCaHUE AEMOHCTPALMOHHBIX OIIBITOB II0 IPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yraesogopoasl

AJKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHMYECKMU pAnx. MeraH W 3TaH —
POCTEUIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBA
(peakuuy 3aMelleHuss M TOPEHHMs), HAXOXACHWE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOCHHUE, TOMOJOTUYECKUNA PsAL. DTUIEH U IMPOIUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMCTBa
(peakM  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUApaTallid, OKHUCJIEHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankaauensl: OytagueH-1,3 u mMetunOyraaueH-1,3: cTpoeHue, BakHEHIIHE
XUMHUYECKHE CBOMCTBa (peakiusi nojaumepusanuu). [loydyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, T'OMOJOTHYECKHH psi.
ALeTuneH — NOpOCTEWIIMI MNPEACTaBUTENb aJKMHOB: COCTaB, CTPOCHHE,
bu3nUecKue u XMMUYECKHE CBOMCTBA (peaklMK TMAPUPOBAHUS, FalOT€HUPOBAHMS,
rUpaTaluu, TOPeHus ), MoTyYeHUue U NPUMEHEHHE.

Apensbl. benzon: cocras, cTtpoeHue, GU3MUECKHME U XMMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U NMPUMEHEHHE. Tonyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTnueckas CBs3b MEXIy YIJIEBOJOPOAAMH, MPUHAAICKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoHble MCTOYHUKHU YIIIEBOAOPOAOB. [IpupoaHBIi Ta3 W MOMyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUN), Tupoau3. IIpomyKkTel
nepepaboTku He(TH, UX IPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIl
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCrepuMEHTAIbHbIE METOJbl W3YUYEHHUs BEIIECTB M HUX MPEBpPALICHHIA:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «VYroiap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA

Y U3yYEHHE €TO CBOWCTB.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB I IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprannyeckue coeMHeHUs

IIpenenpHble OXHOATOMHBIE CHUPTBI. METaHON M JTaHOJ: CTPOEHUE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHOUPTBL. OTWIECHIJIUKOJIb W TJULEPUH: CTPOEHUE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
Opra’u3Mm 4esoBeka. [[pumeHenune rimuepruHa U 3TUIICHTJIMKOIISL.

@deHoJ: CTpOeHUE MOJEKYJbl, (U3NYECKHEe M XUMHYECKHE CBOWCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U kemouvl. DOpMaNbAETHI, aueTadblIerul: CTPOCHHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIEHUS,
KAauECTBEHHBIE PEAKLIMH), TIOJyYECHHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCJIOTHL. MypaBbuHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHEe, (PU3HUECKHe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIy4eHne U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Cnoxnble 3(QUpBl Kak MNPOU3BOAHBIE KapOOHOBBIX KHUCHIOT. ['maponus
cioxHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb JKUPOB.



VYrineBompl:  cocTtaB, KiaccupuKamuMs ~— yriaeBoAoB  (MOHO-, JU- H
noyiicaxapubl). ['oko3a — npocTeimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak npupoHbie noauMepsl. CTpoeHue Kpaxmana u
HeuoNo3bl.  PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KaueCTBEHHAsI pEaKIIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJIbl M3y4Y€HHs BEUIECTB M MX TMPEBpPAILCHUN:
MpOBE/ICHNE, HAOJIIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusmoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJEHCTBHE TJIUIIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHe kpaxmana C HOJOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaum.

Boluucienuss mo ypaBHEHHIO XHUMHUYECKOM peakiuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WK TPOIYKTOB PEAKIIUN).

A3zoTcoaeprkalme oOpraHu4eckKue COeIMHEHHUS.

AMMWHOKHUCIIOTHI Kak aM(pOTEepHbIE OpraHu4YecKre coeTuHeHusl. Du3nuecKue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe ruiuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkn kak mpUpOJHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOpPUYHAs M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W WX MPEBPAILCHUI:
HaAOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BricokoMoJieKyJISIpHbIE COeIUHEHUS

OCHOBHBIEC MOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIT: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJIEKYIsIpHAas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUs U MOJTUKOHCHCAIHUS.

DKCIepUMEHTAIbHBIE METOJIbl M3Y4YEHHUS BEIIECTB M HMX IPEBpaAILCHUM:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.



MexnpenMeTHbIE CBA3U.

Peanuzanus MeXnpeaMETHBIX CBsI3€H NMPHU U3YYECHUH OPTaHUYECKON XUMUU
B 10 kjacce oCylIeCTBIISETCS 4epe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUH, SBISAIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OOmme ecTecTBEHHO-HAy4YHbIE TMOHSTHS: SBJICHHE, Hay4dHbIM (QaxT,
TUMOTEe3a, 3aKOH, TEOpHus, aHallu3, CHHTE3, KiIacCu(UKalUs, NEPUOAUYHOCTD,
HaOII0/ICHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOICTUPOBaHNE.

®dusuka: Marepus, DJHEpPrus, Macca, aTroM, OJJEKTPOH, MOJEKYyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: knerka, opranusM, Ouocepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpacdus: MuHepasbl, TOpHBIE TOPOJIBI, TIOJIE3HBIE CKOMAaeMble, TOTUIHBO,
pecypcesl.

TexHonorus: mNHIEBbIE NPOAYKThl, OCHOBBI pPAllMOHAIBHOIO MUTAHUA,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAS N HEOPTAHNYECKAS XUMUSA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKHI 3JIeMEeHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAs
000JI0UKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnonnueckuit 3akoH u Ilepuoanueckas cucremMa XUMUYECKHX DJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproamyeckoil cUCTEMBbI
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBsI3b. BUAbl XHUMHUYECKOW CBA3U
(KoBaJIGHTHasi HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHbelil). BomoponaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS. 3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIMbI KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[Tonarne o gucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Homenxkiatypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIaCcCaM.

Xumuueckass  peakuusa. Krnaccupukanmss XMMHYECKHUX  peakiui B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MacChl BEIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iIu4HbIX pakTopoB. OOpaTumMbie
peakuuu. XUMHYECKOEe paBHOBecHe. DaKTOpbI, BIUAIOIIME HAa COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnunn Jle [lartense.

OnekTpoiutuueckas gucconuanus. CuabHbIE U CHa0bIe BJIEKTPOIUTHI.
Cpena BOJHBIX pacTBOPOB BENIECTB: KUCHAs, HEUTpaJIbHas, ETOYHAS.

OKUCANTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAILLICHUI:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMHueckux 3neMeHToB [l U.
MeHnneneeBay, U3ydeHUE MoOJieNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEAKIUM».

Pacuérnble 3anaum.

Pacuétel 1O ypaBHEHMSIM XHWMHYECKUX peakiuid, B TOM YHCIIE
TEPMOXHUMHUYECKHAE PACU€Thl, PACUEThl C HCMHOJIB30BAHUEM TOHATHUS «MaccoBas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxkenne HemerayuioB B Ilepuoandeckont  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBAa BAKHEHIIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdhopa, yrmepoga U KpeMHHMs)) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.



Merannel. 1lonoxxenne mMeramnos B Ileproanueckon cucrteMe XMMHYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBoicTBa MetauioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpPUM, Kaaui, KalblHi,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

Ob6mue crnocoOwl monyueHus: MeTauioB. [I[puMeHeHre MeTalaoB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHs BEIIECTB M HMX MPEBPALLICHUII:
U3y4YeHUE KOJUIEKINN «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAJIBHBIX 3a/a4, HaOJIOJEHUE W OINMUCAHUE JIEMOHCTPAIIMOHHBIX |
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHIA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHbBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuérHnblie 3anaum.

Pacuétsl Macchl BellecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHuS U KU3Hb

Ponp xumuu B 00ecrieueHUH SKOJOTHMUECKOM, SHEPTreTUYECKON M MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHH.

[IpeacraBnenuss 00 oOOmUX HAYYHBIX NPUHIMIAX TPOMBIITUIEHHOTO
MOJIy4YE€HUs BaXKHENIIMX BEIIECTB.

UenoBek B MHpe BELIECTB M MaTEPUAIIOB: BAXKHEWILIHUE CTPOUTEIIbHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuasbl I 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XUMHUST U 3J0pPOBbE YEIOBEKA: IMPABWJIA HCMOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XHUMUHU
B MIOBCEITHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzamusi MeXNpeIMETHBIX  CBS3€M MpU  HM3ydYCHUH OOMIeH W
HEOpraHU4ecKor XuMuu B 11 Kiacce OCyIeCTBIAECTCS 4epe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYyYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHM JIJISI OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmme ecTecTBEHHO-HAYYHBIC TIOHSATHUS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHE, SIBJICHHE.

®duzuka: MaTepusi, SHEPTUsi, Macca, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorusa: «merka, oprasm3M, 3KocucTema, Owocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHepalibl, FOPHBIE MOPO/IbI, MTOJIE3HBIE NCKOIaeMbIe, TOILIUBO,
pecypcehl.

TexHoJIOTUs: XUMUYECKAsI MPOMBIIUICHHOCTh, METAJTyprus, MPOU3BOJICTBO
CTPOUTENIbHBIX MATEPUAJIOB, CEIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, IHUIIEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHN HA BA30OBOM YPOBHE CPEJHEI'O OBHIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
OOy4arolMMHUCSl [POrpaMM CpEeAHEro o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHeIM). HaydHo-meTonuueckold OCHOBOM — AJis
pa3paboTKU IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
0o0pa30BaHMsl SIBJIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B COOTBETCTBMM € CHCTEMHO-IEATEIBHOCTHBIM TMOIXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpEIMETa «XHUMHs» Ha YPOBHE CpPEIHEIrO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HaHHE OOYYAIOIIUMHCS POCCUHUCKOM TPaKTaHCKOM HIESHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIMYUE MOTUBALMU K O0OyUEHHUIO;

LIEJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JTMUYHOCTA Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

FOTOBHOCTh M CIOCOOHOCTH OOYYaroIIUXCsi PYKOBOJCTBOBATHCS B CBOEHU
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MHPUCYIIMMH LIEJIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIMYMe MPaBOCO3HAHMS KOJIOTUYECKON KyJIbTYPbl U CHOCOOHOCTH CTaBUTh
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE pe3yJibTaThl OCBOEHUS MpenMera «XHMHsD) JOCTUTAOTCS B
€AUHCTBE Y4YEOHOW M BOCHUTATEIbHOW JAESATENbHOCTHU B COOTBETCTBHHM C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMHU
U HJeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOPMaMM U TpPaBWIAMM  TOBEJEHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOIIO3HAHUS, CAaMOPa3BUTUSI W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
oOydJarommxcs.

JIMUHOCTHBIE pe3yibTAaTbl OCBOEHHUS MpeaMeTa «XUMHUS» OTPaKaroT
c(OPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpa:KaaHCKOr0 BOCIIMTAHMSA !

OCO3HaHUSI  OOyYarOIIMMHCS  CBOMX  KOHCTUTYLHMOHHBIX TIpaB M|
00513aHHOCTEH, yBaXKEHUS K 3aKOHY U MPAaBONOPSIKY;



MPEJCTABICHUS O COIMAJIBHBIX HOPMax W MOpaBUJIAX MEXKIUYHOCTHBIX
OTHOILICHHI B KOJUUIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH TPH CO3NAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTryMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YI€OHOU ACSITEIBHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAay4YHOMY HACIIEIHUIO
OTEUYECTBEHHOW XUMUHU;

yBaKEHUsI K MPOIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTUUECKOIrO
MPUMEHEHUS XMMUHU, OCO3HAHUS TOTO, YTO JOCTIXKECHHUS HAyKHU €CTh PE3yjbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KpPOIMOTIMBBIX  IKCICPUMEHTAIBHBIX  MOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCca U I03HABATEJIILHBIX MOTHUBOB B MOJYYEHUU M MOCICAYIOIIEM
aHanu3e UH(POpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBEACHUS;

CIIOCOOHOCTH  OIICHHMBAaTh  CHUTYyallMd, CBS3aHHBIE C XUMHUYECKUMHU
SABJICHUSIMM, U TIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYACH HA MOpPAIbHO-
HPABCTBEHHbBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEJICHUE M MOCTYIKU CBOMX TOBApHUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE MOCJIEACTBUN 3THUX
MOCTYMKOB;

4) gopmMupoBaHNs KYJbTYPbI 310POBbS:

MOHMMAaHUSl IIEHHOCTEH 370poBOro u 0Oe30macHoro ooOpasza >KHU3HU,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOMIo/IeHrs MpaBWil OE30MacHOTO OOpallleHuss C BEIIeCTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl I[IEHHOCTH TMPaBWI HWHAUBUIYAIbHOTO M KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHMSI TIOCJIEACTBUNA M HENPUATHUS BPEIHBIX MPHUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATUBHOH  KOMIIETGHTHOCTH B  y4e€OHO-HCCIIEI0BATEIIbCKOM
NeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE B PENICHUM MPAKTUUYECKUX 3a1ad
COI[MAILHOM HAMPABJICEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

WHTEpeca K MPAKTUICCKOMY U3YUYCHHIO MPodecCril pa3InyHOTO POJia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;

YBAXKEHHUS K TPYY, JIIOJISIM TPyAa U PE3YyJIbTaTaM TPYJAOBOU IESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOODY HMHAMBUAYATbHONH TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KMU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11€J1IeCO00pa3HOTO OTHOIICHUSI K MPUPOAE, KaK HCTOUHHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUS TJIOOAIBHOTO XapakTepa HSKOJOTMYECKHX MpoOJeM, BIUSHUS
HKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IMPUPOTHON U COLUAIIBHOM CPELbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BaHUS JOCTIKCHUM XUMHUHU IS
pELICHUSI BOMPOCOB PAlMOHAIIBHOTO MPUPOIOTIOTIB30BAHUS;

AKTUBHOTO HENPUATHUS JACHUCTBUM, TMPUHOCSAIIUX BPEH OKPYKAIOLICH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;

HaJu4yusi  Pa3BUTOrO  SKOJIOTMYECKOTO  MBIIIJIEHUS, AKOJOTHYECKON
KYJbTYpbl, OINbITA ACATEIBHOCTA SKOJOTMYECKOM HAIMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'O MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUSl CHeIMPUKN XUMUW KaK HayKd, OCO3HaHUs €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKpYKAroIeM MHUpE KaK O €IMHCTBE MPHUPOALI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0COOOM 3HAYMMOCTH XUMHUM JJII  COBPEMEHHOMU
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOMl pOJK B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpbI, PEHIIEHUU TI00aTBHBIX TTPOOIEM



YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIIEUEHUU YCIOBUI
YCHEIIHOTO0 Tpyla W OKOJOTUYECKH KOMMPOPTHOM IKHU3HU KaXKIOTO YJeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: ITOHUMAHUS CYIIHOCTH METOJ/IOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NOJIy4aeMble 3HAHUS JJI aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAOILEr0 MUpa U
MPOUCXOASIINUX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOYCHUS HA
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LEJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XWMUYECKUE 3HAHUSA s
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATENIbCKON 1€ATEbHOCTH;

TOTOBHOCTM M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSM TpyJla B pa3jIMuHbIX cepax mpodeccnoHalIbHOM
NEATEIBbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe Pe3ybTaTbl OCBOEHUSI YU€OHOTO MpeameTa « XUMHs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUsl BKIIOYAIOT:

3HaUYUMble 9 (OPMUpOBaHUS ~ MHUPOBO33PEHUS  OOYHAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIIPEIMETHBIC) O0IeHayYHbIC TOHSATHS, OTPakKAIONUe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTeMA, HAyYHbIH (DAaKT, MPUHIINUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0oBaHue, HAOIIOAEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCalbHbIe YUeOHbIe EUCTBUS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,
PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIInXCs;

CIIOCOOHOCTb oOyuarommxcs HCIIOJIb30BATh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U yHHBEpCalbHbIE yueOHBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yJbTaThl OTPAXalOT OBJIAJIEHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JIEUCTBUSIMU.

OBiageHHe  YHUBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBIMU
NEeHCTBUAMM:



1) 6a30BbIe JJOrHYeCcKHe AeiiCTBUSA:

CaMOCTOATENbHO  (OPMYJIHMpPOBAaTH M aKTyallU3UpOBaTh  IpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENIATh LENN NAESITEIbHOCTH, 3aJaBas INapaMeTpbl M KPUTEPUU HUX
JTOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETSIMU;

HCIIOJIb30BaTh MPU OCBOCHHMM 3HAHUN MPUEMBI JIOTHUYECKOTO MBILUIEHUS —
BBIICIIATh XapaKTEPHbIE MPU3HAKKA TOHATHM W YCTAaHABJIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS I OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAHMS W KPUTEPUM JUIsl KJIacCUPUKALUU BEUIECTB H
XUMUYECKUX PEAKIINN;

YCTaHABIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3U MEXIYy H3Yy4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJEHUA (MHAYKTHBHBIE, JEAyKTUBHBIE, IO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

OPUMEHSATH B IIPOLIECCE NTO3HAHUS, UCIOJIb3YEMBIE B XUMUU CHMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakluuu — MPU PEUICHUU YYEOHBIX IMO3HABATENBbHBIX M IMPAKTUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 0a30oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJI€Th OCHOBAMHM METOJOB HAyYHOI'O NMO3HAHMS BEIIECTB M XMMHYECKHUX
peaKIuu;

GopMynupoBaTh LEIM U 3aJa4d  HCCJIENOBaHUS,  MCIOJIb30BaTh
MOCTABJICHHBIE U CAMOCTOSITEIBHO C(HOPMYIUMPOBAHHBIE BOIMPOCH B KAaYECTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI JJI1 (QOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYKICHMUIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS M TPOBEJICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (POopMyIHMpOBaThH
0000IIeHHS U BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTAaTOB HCCIEAOBaHUS,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOALIaHHOM padoTe;

OpuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATENbCKOM M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pELIEHUs] NPaKTUYECKUX 3aJay, NPHUMEHEHHUIO pa3JInYHbIX
METO/I0B ITO3HAHMS.



3) padora ¢ nuHpopmanmeii:

OPUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHUKAX HHPOpMaluu (HAYy4dHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHWsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh UH(POPMAIMIO PAa3IMYHBIX BUAOB U (opM
IIPE/ICTABIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEIPOTUBOPEUYHBOCTb;

(GopMyTUpOBaTH 3aMpPOCHl U MPUMEHSTHh PA3IUYHbIE METObI MPH MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OTpeENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(DOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTHUMalbHYIO  (QOpMy  MpeacTaBICHUs
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbI S3BIK B KayecTBE CpEIACTBa NpH padore cC
XUMUYECKON uH(pOpManuen: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpbI, HOMEHKIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HaIJISTHOCTH.

OBjaieHHe YHHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM eCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJa€MOM TEMBI B XOJ€ AHAJIOra W/UIH
JUCKYCCUHU,  BBICKa3bIBaThb  HWJAEH, (OPMYJIMPOBATH CBOM  INPEIJIOKEHUS
OTHOCHUTEJIBHO BBITOJIHEHMSI MPEJI0KEHHOM 3a1auH;

BBICTYIIaTh C NPE3EHTAMEN pe3yJbTaTOB IMO3HABATEIBHOW IEATEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATENIBHO WIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIIOJHEHNUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekra u (GopMyIupoBaTh BHIBOIbBI
N0 pe3ysIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OByajieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATENIHO IIJJAHUPOBATh W OCYILIECTBIIATH CBOIO IIO3HABATEIBHYIO
NEeATEIbHOCTh, ONpenessis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATH TpEIIaraéMblii aJropuT™M JCHCTBUN TpU
BHITIOJIHGHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh Hambosee
3 PeKTUBHBIN CMOCO0 MX pelIeHHS ¢ Y4E€TOM TMOJIydeHHsS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISTh CAMOKOHTPOJIb CBOEH JNEATENHLHOCTH HA OCHOBE CaMOaHaIn3a
Y CAMOOLICHKH.



HPEAMETHBIE PE3YJIbTATBI

10 KUIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «OpraHudeckas XuMUsD)
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XHWMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TO3HAHHM SIBIICHUI
npupoasl, B  (QOPMUPOBAHUU MBIIUICHUS U  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEHICHUS] TPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BIIAJICHUE CHUCTEMOM  XMMHWYECKHX  3HAHUW, KOTOpas  BKJIIOYAECT:
OCHOBOTIOJIATaIOIINE TOHATHS (XMMHYECKUW DJIEMEHT, aToM, JJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, DJIEKTPOOTPUIIATETLHOCTh, XUMHUECKAas
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpaliéHHAas), MOJb, MOJISIpHAs
Macca, MOJIPHBIM O00BEM, YIIEpOJHBIN CcKeneT, (YHKIHOHANbHAsS TpyIIa,
paluKall, U30MeEpUs, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YIII€BOJOPO/IbI,
KHCJIOPOA M a30TCOAEpKAIIUE COCIUHEHUS, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemiectB A. M. ByTtnepoBa, 3aKk0oH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JeXKallke B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBONCTBaxX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OPraHUYECKUX BEIHIECTB B OBITY U
MPAKTUYECKOMN JICATEIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISIBIIATH XapaKTEPHBbIC MPU3HAKU TOHSTHUH,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITHUSA MPH
OTNMCAHUU COCTABA, CTPOCHHUS Y MPEBPALICHUN OPTaHUYECKUX COCUHECHUN;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIHUKY ISt
COCTABJICHHSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMya OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTAaBIMBATh MOJEIN MOJIEKYJ OPTaHWYECKMX BEIIECCTB Ui WJIIIOCTPALUU UX
XAMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAICKHOCTh HU3YUYEHHBIX
OpPraHMYECKUX BEIIECTB 10 HMX COCTaBY M CTPOCHUIO K ONpPEeACIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yriIeBOJOPOABI, KHCIOPOA U a30TCOJICpPIKAIINe
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIMHEHMs), J1aBaTh WM Ha3BaHUS [0
cuctematudyeckoir Homenknarype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE



Ha3BaHUS OT/ACJIBbHBIX OPraHUYECKUX BEILIECTB (ITHUIICH, MPOIWIICH, alleTUJIEH,
ATUJICHTJIMKOb, TIULEpUH, (eHol, (opManapiaeru, aneTanblAeTha, MypaBbHUHAS
KHMCJIOTa, YKCYCHas KUCJIO0Ta, OJICMHOBAS KMCJI0Ta, CTEAPUHOBAS KUCJIOTA, IJII0K034,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TIUIHH);

c(hOpPMHPOBAHHOCTh yMEHHUS ONPENETATh BHJBI XHUMHYECKOW CBS3H B
OPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHUS TPHUMEHSTH IIOJOXKEHUS TEOPHUH CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0OObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUSI MACChI BEILIECTB;

chOpPMHUPOBAHHOCTh ~ YMEHHMH  XapaKTEepHU30BaTh  COCTaB, CTpPOCHUE,
dbu3nyeckrue M XUMHYECKHE CBONMCTBA THIUYHBIX IPEACTABUTENICH PpPa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWJICH, alleTUJICH,
Oyranuen-1,3, metwnOyraauen-1,3, OeH30Jl, METAaHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIUIEpUH, (EHON, aleTalbACeTul, MypaBbUHAasi U YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH TE€HETUUECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKkTepru30BaTh UCTOYHUKH
VTJIEBOJIOPOJHOTO  ChIpbsi (He(Th, NPUPOJHBIA Ta3, Yrojib), CIHOCOOBI HX
nepepaboTKU U MPAKTHYECKOE TPUMEHEHHUE MPOIYKTOB NMepepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHMI MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peaknuu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHUM BJIaJICTh CUCTEMOW 3HAaHUM OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SIBJICHUM (HaOJIt0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS Uil TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

chOPMHPOBAHHOCTh  YMEHHH  cOOMIOAaTh  MpaBWiIa  MOJb30BaHUSA
XUMUYECKON TIOCy[oM U JabopaTOpHBIM OOOpYJAOBaHHEM, a TaKXe IpaBUiIa
oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBHUHM C WHCTPYKIIMSIMU TIO BBITIOJHEHUIO
J1a00PaTOPHBIX XUMHUYECKUX OTIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATh W BBIMOJHATh XUMHUUYECKUN
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUH, OJTyUCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIE PEAKIUU OPraHUYECKUX
BEI[ECTB, JCHATYypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMN OEJIKOB) B



COOTBETCTBUM C TpaBWJIaMU TEXHUKA O€30MaCHOCTH TpH OOpalleHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJACTABISATh PE3YJIbTAThHI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIHMX
peakuuii 1 GopMyJIUpOBaTH BEIBO/BI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATH XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyld M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHbopMatuu, IHTepHET U Apyrux);

chOPMHPOBAHHOCTh  YMEHHM  COONIIOMAaTh  TpaBWja  AKOJOTUYECKH
1EJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JE€ATENTBHOCTH B LEJAX
COXpaHEHHUs] CBOETrO 3JI0POBbSl M OKPY’KaIOIIEeW MPUPOTHON Cpellbl, 0CO3HABAThH
OMACHOCTh BO3JICUCTBUSI HAa KUBBIE OPraHU3Mbl OMpPENENEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIIEHUST M TPEAOTBPAICHUS HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YEJI0BEKa;

Ui 00y4aIoUUXCs C OTPAaHUYECHHBIMH BO3MOKHOCTSIMH 3/IOPOBBSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYINHBIX METOAaX IO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUIA CJENbIX W CHA0OBUIANIMX OOYy4aroUMXcsA: YMEHHME HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvcu XMMUYECKUX

dbopmy.

11 KJIACC

[IpenMeTHBle pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHuyecKas
XAMUS» OTPAXKAKOT:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUI: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUHU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPAaMOTHOCTU, HEOOXOIUMOM JIJIsl pelIeHUs TPAKTUUECKUX 3a]1a4u
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE CHUCTEMOM  XMUMHYECKHMX  3HAHWK, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralONIUe MOHATUS (XUMHUYECKHI 3JIEMEHT, aToMm, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTUYECKAS JTUCCOLMALMNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON peakIuu, XUMHYECKOE DPABHOBECHE); TEOPHMH W 3aKOHBI (TEOpHs



ANEKTPOJIMTHYECKON IHCccolManny, nepuoandeckui 3akoH [[. M. Menneneesa,
3aKOH COXPAaHEHHUS MAacChl BEILECTB, 3aKOH COXPAaHEHHs M IPEBPALLCHUs YHEPTUN
OpU XMMHYECKUX PEaKLUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUN S3bIK XHUMUH,
MHUPOBO33PEHUYECKNE 3HAHUA, JIEKAUIME B OCHOBE IOHMMAaHUS INPUYUHHOCTH U
CUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJIOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30I1aCHOM HCHOJIb30BAHUH BAKHEUILIMX HEOPraHUYECKHUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIILHOCTH YEJIOBEKA,

c(OpPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIC MPHU3HAKW TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITUS NPHU
ONKMCAHUM HEOPTAHWUYECKUX BEIIECTB U UX MPEBPAILCHUN;

c(OPMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
HEOPTraHWYECKHUX BEUIECTB (yrapHbld Ta3, YIVIEKMCIBIM ra3, aMMHakK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

COPMUPOBAHHOCTh YMEHUH OIpeneisTh BAJIEHTHOCTb U  CTENEHb
OKHUCIICHHSI XUMHUYECKUX JJIEMEHTOB B COCAMHEHUAX Pa3JIM4YHOIO COCTaBa, BUJL
XUMHUYECKON CBsI3W (KOBaJICHTHasl, MOHHAsA, METaJUIMYecKas, BOJOpOJHas) B
COEJIMHEHUSAX, TUIl KPUCTANTMYECKON PEIETKH KOHKPETHOIO BEIIECTBA (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAs, METAJUIMYECKas), XapakTep CpeAbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCTMHEHUI;

c(hOpMHPOBAHHOCTh YMEHUU YCTaHABJIUBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpEAeIEHHOMY Kiaccy/TpyIe
COEIMHEHHH (IIPOCTHIE BEIIECTBA — METAUIBI U HEMETAJIIbI, OKCUIbI, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUH PAaCKpBhIBaTh CMBICI MEPHOJUYECKOIO 3aKOHA
. W. MenngeneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATU3HMPYIOILYIO,
OOBSACHUTETBHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BATh 3JEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIOIb3ys MHOHATHA «S-, P-, d-
DIIEKTPOHHBIE opouTanu, «OQHEPreTUYECKUE YPOBHN, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAMHEHUN
110 nepuonaaM u rpymnnaM Ilepuonuueckoi cucteMbl XUMHAYECKUX diieMeHToB 1. U.
Mengeneena;

c(OPMHUPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIME
XUMHYECKME CBOMCTBA HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,



MOATBEPKJIATh CYIIECTBOBAHUE TEHETHYECKOW CBSI3M MEXIYy HEOPTaHWYECKUMHU
BEI[ECTBAMH C [TOMOIIbIO YPABHEHHUM COOTBETCTBYIONIUX XUMUUYECKUX PEaKIIUA;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMUUYECKUE PEAKIUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTEMeHeW OKHUCIICHHS 3JIEMEHTOB, 0OpaTHUMOCTH
peaKklny, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHI COCTaBISATh YPAaBHEHHS PEAKIUH pPa3IMIHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHCHHS PEAKIIMiA HOHHOTO 0OMEHA, YUUThIBAs
YCIJIOBUSI, PU KOTOPBIX 3TH PEAKIIMU UAYT O KOHIIA;

c(hOPMHUPOBAHHOCTh yYMEHUN MPOBOJUTH pEaKUUU, MOATBEPKIAOIINE
KAueCTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BEIIECTB, pPaclo3HaBaTh
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHMYECCKUX
BCIIECTB;

c(hOPMHPOBAHHOCTh YMEHHH pacCKphIBaTh CYITHOCTh OKHCIHUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMA TIOCPEIACTBOM COCTABJICHHS 3JICKTPOHHOTO OajaHca
ATUX PEaAKIUM;

chOPMHUPOBAHHOCTh ~ YMEHUWU  OOBSACHATH  3aBHUCHUMOCTh  CKOPOCTHU
XUMUYECKOM peakiuu OT pPa3dudHbIX  (AKTOPOB; XapakTep CMEIICHUS
XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3ACUCTBHS (IPUHIIUII
Jle Illatenne);

c(hOPMHPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMHUUYECKHE TIPOIIECCHI,
JeKAIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHS CEPHOW KHCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX WU
HKOJIOTUYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIYUCICHHUS C HWCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPY XUMHYECKUX PEaKIMAX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIIOBOTO 3¢ (}eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

chOPMHPOBAHHOCTh  YMEHHH  cOOMIOAaTh  MpaBWiIa  MOJb30BaHUSA
XUMUYECKON TOCy[oi U JabopaTOpHBIM OOOpYAOBaHMEM, a TaKkXe MpaBuUiia
oOpaleHusi ¢ BEIEeCTBAMH B COOTBETCTBHU C WHCTPYKIIUSMU TIO BBITTOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OITBITOB;

c(hOPMHPOBAHHOCT, yMCHHUH IUIAHUPOBATH W BBIMOJIHATH XHUMHYCCKUH
DKCIIEPUMEHT (pa3jIoyKeHHEe IMEePOKCHa BOJOPOJa B MPUCYTCTBUU KaTallM3aTopa,
OTIpEJICTICHNE CpPEeIbl PACTBOPOB BEMIECTB C TOMOIILI0  YHUBEPCAIHHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW PEAKITUH,



peakiuu MOHHOTO OOMEHA, KaueCTBEHHbIE peaklnHu Ha cynbdar-, KapOoHAT- U
XJIOPU-AaHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7ad I0
temaM «Metamsl» U «HemeTtannsl») B COOTBETCTBUM C IpaBUJIAMU TEXHUKU
0e30MmacHOCTH IIpHU OOpallleHNH C BELIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM,
NPEJCTaBISITh PE3YyJAbTaThl XUMHUYECKOTO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIUl W (OPMYyITUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c(OPMUPOBAHHOCTh YMEHHUH KPUTUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
UHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHHUKaIu, IHTEpHET U Ipyrux);

COPMUPOBAHHOCTh ~ YMEHHUH  COOJIIOJATh  MpaBWJIa  3KOJOTUYECKH
1[e71IecCO00pa3HOTO TOBEJICHUSI B OBITY W TPYIOBOM JAEATEILHOCTA B LEJSX
COXpaHEHUs] CBOETr0 3JI0POBbS M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABATh
OIMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mpuMmepax CcHocoObl yMEHBIIEHUS H
IPEeIOTBPALICHUS UX BPEIHOTO BO3/AECHCTBUS HA OPIaHNU3M UYEJIOBEKa,

U1 00y4aroluXcsl ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3]I0POBBSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL  CIENbIX W CIa0OBUIAIIMX OOYYalOIIMXCS: YMEHHUE MCHOJIb30BaTh
penbedHO-TOYeUHYI0 cuctemMy obo3HadeHui JI. Bpaitnsg mis 3anucu XUMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabubie IIpakruyeckue
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5 Teopus cTpoeHUsI OpraHUYECKUX COCIMHEHUN 1
A. M. bytiiepoBa, €€ OCHOBHbIE ITOJIOKEHUS
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14 MIPUPOJIHBIN Ta3 ¥ MOIYTHBIE HE(PTSIHBIE Ta3bl,
He(PTh U IPOAYKTHI €€ IepepadoTKu
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15 IIPUPOJIHBII ra3 U MOMyTHbIE HEPTSIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

16 KonrtponbHas pabota no pasaeny
«YTIeBOIOPOIBI»

17 [IpenensHBIE OJTHOATOMHBIE CIIUPTHI: METAHOI
1 3TaHoJ. BomopoaHas cBs3b

18 MHOroaTOMHbIE CIIUPTHI: TUIECHTITUKOIb U
TITUTICPUH

19 @DeHoII: CTPOEHUE MOJIEKYJIbI, (PU3UYECKHE U
XUMHUYECKHE CBOWCTBA, TPUMEHEHHE

20 Anprerupl: GopMabAeTHI ¥ alleTaTbICTHI.
AnetoH

21 OnHOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAsI M YKCYCHAs

99 ITpaktuyeckas pabora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHCIIOTBI»




23

CTeapI/IHOBaSI M OJICMHOBAs KHMCJIOTHBI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX KHCJIOT

24

25

26

MBpbLia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe JIeHiCTBHIE

CrnoxxHbIe 2(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HAPOIIN3 CIIOKHBIX
a¢upoB

JKupsr: runponus, mpuMeHEHHE,
OuoJsornYeckas pojb >KUPOB

27

VYTieBobl: COCTaB, KiIaccuuKanus.
Baxneiimne npeacraBuTeNu: TII0K03a,
¢bpyxTO3a, caxapos3a

28

29

30

Kpaxmai u nemirono3a Kak NpupoaHbie
MTOJIMMEPBI

KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaine opraHuuecKue
coeauHeHus»/ Beepocceuniickas mpoBepoyHast
pabota

OO6m1as XxapakTepruCTUKa a30TCOIePIKAIINX
OpraHMYecKuX coeAnHeHuii / Beepoccuiickas
MpoBepoyHas pabora

31

32

AMWHEBI: METHJIAMUH W aHUIINH

AMUHOKHCIIOTHI Kak aM(pOTepHbIe
OpraHUYecKUe COeIMHEHHs, UX OMOIOTHYecKoe
3HadeHue. [lentuapl. benkn kak npupogHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHNUS

33

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COECUHEHUN




OcHOBHBIE METO/IBI CHHTE3a
34 BBICOKOMOJICKYJIIPHBIX COSAMHEHUH. 1
[TmacTmacchl, kKaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2
11 KIIACC
KosmnuectBo yacos DJIeKTPOHHbIE
Ne ara udpposbie
n/n Tema ypoka Bcero Konrpoapurie TMpakruueckue flliiy‘{el{]/lﬂ :)lﬁl?al:);OBaTeﬂmee
padoThI padoThI pecypesI

1 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS 1

KOH(UTYpalusi aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
5 cucTeMa XuMu4eckux anementoB [1. U. 1

MeHeneeBa, ux CBsI3b C COBPEMEHHOM TEOPUEH

CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB

XUMHUYECKHUX DJIEMEHTOB U UX COCTMHEHHH 110
3 rpyIIaM U nepuoaam. 3HauyeHue 1

NEPUOANYECKOT0 3aKOHA 1 CUCTEMBI

xumudeckux 3yemenToB /.M. Meneneesa B

pPa3BUTHHU HAYKU

Crpoenue BenecTBa. XMMHUYECKast CBA3b, €€
4 BH/IbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1

cBsi3u. BogopoaHas cBsizb
5 BasieHTHOCTB. DIIEKTPOOTPULIATENHHOCTD. 1

CreneHb okucaeHus. BeecTBa MOJIEKyISpHOTO




N HCMOJICKYJIAPHOTO CTPOCHUA

[TonsiTue o nucnepcHbIX cuctemax. Mctunnele u
KOJIJIOUHBIE pacTBOpBL. MaccoBast 1071t
BEIIIECTBA B PacTBOpPE

Knaccudukanus u HOMeHKIaTypa
HEOpPraHMYECKUX COeAMHEHUN. ['eneTnueckast
CBSI3b HEOPTaHUYECKHX BEIIECTB, PA3IUYHBIX
KJIACCOB

Knaccudukanuss XaMUYeCKHX peakiuii B
HEOPraHWYECKOW U OPraHUYCCKON XHUMHH.
3aK0H COXpaHEHUsI MaCcChl BEIICCTB; 3aKOH
COXpaHEHHUS U MPEBPAICHUS YHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

CkopocTtb peakiuu. OOpaTuMble peakuy.
XHUMHYECKOE PAaBHOBECHE

10

[IpakTuueckas pabora Ne 1. «Bausiaue
pa3IUYHbBIX (PAKTOPOB HAa CKOPOCTh XUMUYECKOM
peaKun»

11

DneKTpoauTHYeCKas auccormanus. [lonstue o
BOZIOpOHOM ToKa3zatene (PH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponm3
OpTaHU4YCCKUX U HCOPTraHNUICCKUX BEIICCTB

12

13

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
[TonsiTre 006 371€KTpoIM3€e pacIiiaBOB U
pacTBOPOB coJiei

KonTtponbHast pabota no pazaeny
«TeopeTndyeckue OCHOBBI XUMHM

14

Merannel, ux nojoxenue B [lepuoamyeckoi




CUCTeME XUMHUYeCcKuX dmemMeHnToB /1. .
MeHeneeBa 1 0COOCHHOCTH CTPOSHHS AaTOMOB.
OO6mue ¢puznuecKrue CBOMCTBA METANIOB

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P

15 HaIPSHKEHUN METaJlIOB
XnMHYecKre CBOMCTBA BaXKHEHIIINMX METAJIJIOB

16 (HaTpUid, KaJIMH, KaJIbIUA, MarHui, aJTIOMAHUN )
U UX COCTUHEHUN

17 XUMHYECKUEe CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

18 XUMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIUHCHHI
[Tpaktuyeckas padora Ne 2. "Pemenune

19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Metamis»"
Hewmeramnsl, nx nonoxenue B [lepuoanueckon

20 CHCTEME XUMHYECKHUX deMeHToB J]. W.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
®du3nyeckue CBONCTBA HEMETAIIIIOB.

21 AnoTponusi HEeMETaIoB (Ha IpUMeEpe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

99 XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX
COEeTMHEHNN

93 XuMHYeCcKue CBOMCTBA a30Ta, pochopa u ux
COEeTMHEHNN

24 XUMHYECKUE CBOMCTBA yIIepo/ia, KPEMHUS U UX
COC€IUHEHMI

25  IlpumeHeHWE BaKHEHUITUX HEMETALIOB U MX




COEIUHEHUI

O06o0011eHHe U cucTeMaTU3alus 3HaHUH 110 TeMe
«Hemeramb». BeruuciaeHus o ypaBHEHUSM

26 XUMHUYECKHUX PEAKINA U TEPMOXUMHUYECKUE L
pacuérol
[Tpaktuueckas padora Ne 3. «Pemenue

27 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"Hemeranmsi"»

98 KonTponbhas pabota mo temam «MeTamib» u 1
«Hewmerammsny

29 Heopranwdeckue u opraHMueCcKre KUCIOTHI. 1
Heopranudeckue u opraHnuecKue OCHOBAHUS
AMoTepHbIe HeOpraHUYECKHE U OpPraHNYECKUe

30 coequHeHus. ['eHernyueckas CBI3b 1
HEOPTaHWYECKUX M OPTaHMYECKHUX BEIICCTB
Ponp xumun B oGecrieueHuu SKOIOTUIECKOM,

31  oHepreTuyeckoi W MHUINEBOI 0€30MaCHOCTH, 1
pPa3BUTHUU MEIUIIMHBI
[IpencraBiaenust 06 0OMKUX HAYYHBIX MPUHIIATIAX

32 | IPOMBIIIJICHHOTO MOJIyYeHHs BaKHEUIITNX 1
BEIIIECTB

33 UYenmoBek B MUPE BEIIECTB M MAaTEPHAIIOB

34 | Xumus U 370pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KITACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNH

11

ChopMupoBaHHOCTh TPEICTABICHUH O XHMHUYECKOW COCTaBISIOMIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJIM XMUMHUHU B MO3HAHUU SBJICHHUM
IpUPOABl, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl IJUYHOCTH, €€
(GYHKIIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOOUMOWM 1O pelieHus
MPAKTUYECKUX 3a7ad M JKOJOTMYECKH OOOCHOBAHHOIO OTHOIICHUS K
CBOEMY 3/I0POBBIO U MPUPOTHOM cpeie

1.2

Bianenne  cucreMOM  XMMWYECKHMX — 3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATr AFOIINE HOHSTUSA (Monexyna, BaJICHTHOCT,
NMEKTPOOTPHULATEIBLHOCTD, CTEIIEHb OKUCIICHHs, XUMHUYECKasl CBSA3b, MOJIb,
MOJISIpHAsl Macca, MOJIAPHBIN 00bEM, YIIIepOIHBIN CKeNeT, (PyHKIMOHAIbHAS
rpymnna, pajaukail, U30MepHsi, U30MEpbl, TOMOJIOTHUECKUN Psijl, TOMOJIOTH,
YTJIEBOAOPO/IbI, KUCIOPO- U A30TCOAEPIKAIINE COSUHEHNUS, OMOJIOTHYECKU
aKTHBHBIC BellecTBa (YIJIeBOJbI, KHUpbI, OENIKH), MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIUHEHMS); TEOpUU U
3aKOHBI (Teopusi XMMHUYECKOTO CTPOEHHs oOpraHuueckux BemecTts A.M.
BbytnepoBa), = 3aKOHOMEPHOCTH,  CUMBOJIMYECKHMH  SA3BIK  XHMMMHH,
(aKTONOTHUECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJNYyYCHHH U
0e30IaCHOM  HCIMOJb30BaHUM  BOKHEHIIMX  HEOPraHWYECKHX U
OpPraHUYECKUX BELIECTB B OBITY M MIPAKTUYECKON IE€ATEIIbHOCTH YeJI0BEKa

1.3

CdopmMupoBaHHOCTh YMEHUUN BBISIBIATH XapaKTE€PHbIE NMPU3HAKU MOHSITUH,
YCTaHaBJ'II/IBaTB HUX B3aUMOCBA3b, UCIIOJIB30BATh COOTBCTCTByIOHII/Ie IIOHATUSA
HpI/I OIIMCaHHUN COCTaBa, CTpOGHI/ISI nu npeBpameHHﬁ OpFaHquCKHX
COCJIMHEHU

1.4

c(OpPMUPOBAHHOCTh YMEHUU HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJHMKY JJIsi
COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPALIEHHON)
(GbopMyJl OpraHMYECKHX BEIIECTB U YPaBHEHHM XUMHYECKHX pEaKIHi,
WU3TOTaBIMBATh  MOJEIU  MOJIEKYJ  OPTaHMYECKMX  BELIECTB I
WJUTFOCTPALUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS

1.5

ChopMHUpOBaHHOCTh YMEHHUI yCTAaHABIMBATH MPUHAICKHOCTh H3ydECHHBIX
OpPTaHMYECKHUX BEIIECTB MO MX COCTaBY M CTPOCHHIO K ONPEICIIEHHOMY
kimaccy  (rpynme)  coeAuHEHWW  (YII€BOAOPOMABI,  KHUCIOPOI |
a30TCOJEpKAIIUE COSAUHEHHs, BBICOKOMOJEKYISIPHBIE COCIUHEHHS),
JlaBaTh UM Ha3BaHUs N0 cucteMarnyeckor HomeHkiatype (IUPAC)

1.5

ChopMHpOBaHHOCTh YMEHHS OINpPEAETSATh BUIbl XUMHYECKONW CBA3H B
OpPraHMYECKUX COEAMHEHUSX (OJMHApHBIE U KPaTHbIE)




1.6

ChopMupoBaHHOCTH yYMEHHUSI MPUMEHSTH: TOJOXKEHUS TEOPUH CTPOCHUS
opranudeckux BemiecTB A.M. BytnepoBa miis 0OBSICHEHHS 3aBHCHMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHHS; 3aKOH COXPAHEHHsI MacChl
BEIIECTB

VYrneBonopozasl. Kuciopozconepxaiiyue 1 a30TCOACPIKAIINE OPraHNYSCKHe
coeiHeHUs. BRICOKOMOJICKYIISIpHBIC COSAMHEHUS

2.1

ChopmupoBaHHOCTh  yMEHUW  NPHUBOJAUTH TpPUBUAJbHBIC  Ha3BaHUs
OTJIENBbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, NPOIUJIEH, AaleTHJICH,
STWICHIJIUKOb, TAUIECpUH, ¢GeHol, (OopMaabAeTHA, aleTalbICTHI,
MypaBbUHAs  KHUCJOTA, YKCYCHas KHUCJOTa, OJICMHOBas  KHCIIOTA,
CTeapuHOBAs KUCIIOTA, TIIFOK03a, PPYKTO3a, KpaxMal, I[eJUTI0I03a, TITHIIHH)

2.2

ChopMHUpPOBAaHHOCTh  YMCHHMH  XapaKTEpH30BaThb COCTaB, CTPOCHHE,
¢u3nueckne W XHMHYECKHME CBOWCTBA THUIHYHBIX TPEICTaBUTENCH
pPa3IMYHBIX KJIAcCOB OPTraHWYECKUX BeHIECTB (METaH, JTaH, OJTHJICH,
MIPOIUJICH, alleTHIeH, OyTaaueH-1,3, metunoyranuen-1,3, 6eH301, MeTaHOM,
9TaHOJ, TWICHTIIMKOIb, TIUIEPHH, (EHOJ, aleTaIbIeTH]l, MypaBbHHAS U
YKCYCHasl KHUCJIOTBI, TJIFOKO3a, Kpaxmal, IIeJUII0JI03a, aMHUHOYKCYCHas
KHCJIOTA)

2.3

CdopMrpoBaHHOCTH YMEHMSI UIUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKAY
TUNAYHBIMU ~ IIPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB  OPraHUYECKUX
BEIIECTB YPAaBHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKMX pEaKkIui C
HCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYI

2.4

3.1

3.2

3.3

CdopmupoBaHHOCTH YMEHHUS XapaKkTepu30BaTh UCTOYHUKU
YII€BOJOPOAHOIO ChIpbs (HE(QTh, MPUPOIHBIA ra3, yrojp), CocoObl HX
nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOTYKTOB MepepaboTKu
XuMHA U )KU3HB. Pacyersl

CpopMUpOBaHHOCT, YMEHUMW BIIAJIETh CHUCTEMON 3HAHUN 00 OCHOBHBIX
METOJIaX HAYYHOTO II03HAHUs, HCIOJIb3YEMBIX B XUMHUM INPU HU3YYCHUU
BEIIECTB U XUMUYECKUX SIBICHUN (HAOII0eHNEe, H3MEPEHUE, SIKCIIEPUMEHT,
MOJIETTUPOBAHUE), HCIOIb30BaTh CHUCTEMHBIE XHUMUYECKUE 3HAHHS s
MPUHATUS PELIEHUNW B KOHKPETHBIX KM3HEHHBIX CUTyalUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX TPUMEHEHUEM

ChopMupoBaHHOCTH ~ yMEHUH  cOONMIOJaTh  MpaBWja  MOJBb30BAaHUS
XUMHUYECKOH MOCyI0H 1 J1abopaTOpHBIM 000PYAOBAaHUEM, a TAaKXKe MpaBUiIa
oOpallleHuss ¢ BeleCTBAMHU B COOTBETCTBMH C HHCTPYKIMSIMHU I10
BBINOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB

ChopMHUpOBaHHOCT, yMEHUHN IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN
HKCHEPUMEHT (IIPEBpallleHHs] OpPraHMYECKUX BELIECTB IPH HarpeBaHHH,
MOJTlyYeHHEe STWJIEHA W M3YYEHUE €ro CBOICTB, KAaueCTBEHHbIE pPEaKLUU
OpPraHUYECKUX BEIIECTB, JIEHATypalus OeNKOB NMpU HArpeBaHWU, LBETHBIE
peakiuu OeJIKOB) B COOTBETCTBUM C NpPaBUJIAMU TEXHHMKH O€30MaCHOCTH
mpu o0OpalleHHH C BeleCTBaMU U J1a0OpaTOPHBIM 00O0PYAOBAHUEM;




MPECTABIATh PE3yAbTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (OpMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakuuil U (HOpMyJIHpOBaTh BHIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB

3.4

ChopMupoBaHHOCTH yYMEHHI MPOBOAMTH BBIYUCICHUS MO XUMHYECKUM
ypaBHeHHSAM (Macchl, 00BEMaA, KOJMYECTBA HCXOIHOTO BELIECTBA WIIH
MPOAYKTa PEaKkIy 1O U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3
HCXO/IHBIX BEILECTB UJIH MIPOAYKTOB PEAKIIMH)

3.5

3.6

11 KITACC

ChopMupoBaHHOCTh yMEHUH KPUTHYECKH aHATU3UPOBATh XHUMHUYECKYIO
nH(OPMAIINIO, TOITY4aeMyI0 U3 Pa3HbIX MCTOYHHKOB (CPEICTBAa MacCOBOM
uHpopmanuu, cetb MIHTEpHET U Opyrue)

ChopmupoBaHHOCTh ~ yMEHMM  COONMIOJATh  MpaBUiia  IKOJIOTUYECKU
1enecoo0pa3Horo MoBeAeHHs] B ObITY U TPYAOBOM NIEATEIHHOCTH B LIEJSAX
COXpaHEHHUs CBOEr0 3I0pOBbsI U OKpPYXKAlOLIEH IPUPOJHOM Cpelsl,
OCO3HAaBaTh ONACHOCTH BO3JCUCTBUS HA JKMBBIE OPTaHU3MBbI OIPEACIEHHBIX
OpraHWYECKUX BeIIeCTB, MoHMMas cMmbicia nokazarens [1JIK (mpenensHO
JOMYCTUMOM  KOHLEHTPAllMK), TOSICHATh Ha I[PUMEPAX  CIOCOObI
YMEHBUICHUSI U NPENOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OpraHU3M
YeJoBeKa

Kon
MPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMbl CPeTHEr0 001Iero 00pa3oBaHMsd

TeOpeTI/I‘leCKI/IC OCHOBBI XMUMHH

11

1.2

Brnanenne  cucteMod = XMMHMYECKMX ~ 3HAHUW, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TIOHATUSA (XUMUYECKUH DJIEMEHT, aToM, JSJIEKTPOHHAas
o0otouka artoma, S-, p-, d-3JeKTPOHHBIC OpOUTATIM aTOMOB, MOH, MOJICKYIIa,
BAJICHTHOCTB, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIEHUS, XUMHUYECKas
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00bEM, KpUCTAJUTMYEeCKasl pemETKa,
TUTIBl XUMHUYECKUX PEAKIUil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, SK30- U
SHIOTEPMUYECKUE, PEAKIIMM HOHHOTO OOMEHa), pPacTBOp, JJIEKTPOJUTHI,
HEAJIEKTPOJIUTHI, AIEKTPOIUTHYECKAS JFICCOLTMAITHS, OKHUCJIUTEID,
BOCCTAaHOBUTEJb, CKOPOCTh XMMHUECKON PEaKINi, XMMUUECKOE PABHOBECHE);
TEOPUM W 3aKOHBI  (TeOpUs  DJICKTPOIUTHUECKON  JMCCOIUAIINH,
[Mepuonuueckuii 3axon J[.JM. MeHnaeneeBa, 3aKOH COXpaHEHHS MacChl),
3aKOHOMEPHOCTH, CHMBOJIUYECKUH S3bIK XUMUH, (PAKTOIOTUIECKHE CBEICHUS
O CBOICTBaX, CoOCTaBe, TMONyUYEHUH U OE30MaCHOM HCIIOJIL30BAaHUH
BOKHEUIIIMX HEOPraHMYECKUX BEIIECTB B OBITY ©  MPAKTHYECKOU
JIeSITeIIbHOCTH YeJIOBEKa

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ BBIABJIITE  XAPAKTCPHBIC IIPU3HAKHU U

B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, MPUMCHATH COOTBCTCTBYIOIIUC TTOHATHA
npu OMIUuCaHunu CTPOCHUA U CBOICTB HCOPraHNYCCKUX BCHICCTB H HUX




MPEBPAICHH; BBISIBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUSIMH U
MPEJICTAaBICHUSIMHA IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

14

1.5

1.6

Brnanenue OCHOBHBIMH METOJAAMH HAy4YHOTO TO3HAHUS BEIIECTB U
XUMUYECKUX  sBJICHMM  (HAOJIOJIeHHE,  U3MEPEHHE,  SKCIEPUMEHT,
MOJICJIUPOBAHUE)

CopMUpOBaHHOCTh YMEHUN ONpPENENATh BAJIEHTHOCTb M  CTEMEHb
OKHCJICHUS XMMHUYECKHX 3JIEMEHTOB B COCAUHEHHUSAX Pa3JIMYHOIO COCTABa,
BUJI XHMMHUYECKOW CBSI3M  (KOBaJeHTHasi, HWOHHAs, MeTaJuIMYecKas,
BOJIOPO/IHAS) B COCAMHEHUSX, TUIl KPUCTAJUIMUECKONU PEIIETKU KOHKPETHOTO
BelIeCTBa (ATOMHas1, MOJIEKYJISIpHAs, HOHHAs, METAJUIMUECKas)

CdopMupoBaHHOCTb yMEHUH OIpeNesTh XapakTep Cpelbl B BOJHBIX
pacTBopax HEOPraHMYECKUX COCTUHEHHM

CdopmMupoBaHHOCTh YMEHUS KJIacCU(DUIMPOBATh XUMUYECKUE PEAKIIUU IO
pa3jMyYHBIM TpU3HAKaM (YUCIY UM COCTaBy pEarupyrollux BeIeCTB,
TeIioBoMy d3(QexTy peakuuu, HU3MEHEHHIO CTEINEeHEeW OKUCICHHS
AJIEMEHTOB, 0OPAaTUMOCTHU PEAKINH, YIaCTHIO KaTallu3aTopa)

1.7

ChopMupoBaHHOCTh YMEHHI COCTABJIATH YPaBHEHHS PEAKIMNA Pa3IMIHBIX
TUIIOB, IOJHBIE M COKpALIEHHbIE YPAaBHEHUS pPeakLUui HOHHOro OOMeHa,
YUMTBIBAs YCIOBUSA, IIPU KOTOPBIX 3TH PEAKLUU UAYT A0 KOHLIA

1.8

ChopMUpOBaHHOCTh YMEHUH NPOBOAWTH PEAKIUHU, IOITBEPIKIAIOIIHIEC
Ka4eCTBEHHBIN COCTaB PA3JMYHBIX HEOPTAHUYECKUX BELIECTB, PACIIO3HABATH
ONBITHBIM NYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHUYECKUX BELIECTB

1.9

1.10

1.11

ChopMUPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUN IMOCPEICTBOM COCTaBJICHHUS DJIEKTPOHHOTO
OanaHca 3TUX peakuui

C(I)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ OOBACHATH 3aBUCUMOCTDb CKOpPOCTH
XHUMHYECKOH peaKknuuu OT Pa3JIMIHBIX (baKTOpOB
C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ 0OBACHATH XapaKkTep CMCUICHUSA XUMHUYCCKOI'O

paBHOBECHsI B 3aBHCHMOCTH OT BHEIIHEro Bo3jeicTBus (mpuHmun Jle
[Tarenne)

2.1

2.2

OO0m1as 1 HeOpraHU4ecKas XUMUs

CdopMupoBaHHOCTH YMEHUI packpbiBaTh cMbICH lleproauueckoro 3aKoHa
AWM. MengeneeBa W OEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLLYIO,
O0O0BSCHUTENBHYIO Y IPOTHOCTUUYECKYIO (DYHKIIUU

ChopMupOBaHHOCTh YMEHHUH XapaKTepH30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XMMMUECKUX 3JeMEHTOB 1—4 mepuonos llepnonnueckoil cucremsl
XUMHUUeCKHX 31eMeHToB J[.M1. MenneneeBa, ucrons3ys MoHATHS «S-, P-, d-
AIIEKTPOHHBIE ~ OpOUTANN»,  «IHEPreTUYEeCKUe  YpPOBHU»,  OOBICHSATH
3aKOHOMEPHOCTHM M3MEHEHHsI CBOWCTB XUMHYECKHX DJIEMEHTOB M HX
COeMHEHUN 10 nepuoaaM W rpynnam llepuonnueckoir cucTeMsl
xumMuueckux 3yemMenToB .M. Meneneesa




2.3

2.4

CdopMupoBaHHOCTH YMEHUH XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB PpA3IMYHBIX KIIACCOB,
MOJTBEPXKIaTh CYILIECTBOBAHHE TeHETUYECKOM CBSI3H MEXy
HEOPraHMYECKMMH BEIIECTBAMHU C IOMOIIbIO YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKHUX PEeaKIHii

CdopmMupoBaHHOCTH YMEHUI yCTaHaBJIUBATh MPUHAIIICKHOCTD
HEOPraHWYeCKUX BEUIECTB IO HX COCTAaBYy K OIPEACIEHHOMY KJaccy
(rpynmne) coeauHEeHUN (MPOCTHIE BEIIECTBA — METAUIbl M HEMETallbl,
OKCHJIbl, OCHOBaHHUsI, KUCIOTbI, aM(QOTEPHbIE THIPOKCUIBI, COITH)

2.5

2.6

2.7

CdopMupoBaHHOCTh YMEHUI HCTIOIH30BATh XUMUYECKYH) CHUMBOIUKY JUIS
cocTaBieHUsT (OpPMYJT BEIIECTB M ypaBHEHUN XHUMHUYECKUX PEaKIHi,
cucreMarnueckyto HomeHkiatypy (IUPAC) u TpuBumanpHbIe Ha3BaHUS
OTJICTIbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHblid Ta3, YIJIEKHCIbIM ras,
aMMuakK, rameéHas U3BeCTb, HeraméHas M3BECTh, MUTHhEBAas COJa, MUPUT U
Jpyrue)

CdopMUpOBaHHOCTh YMEHUH XapaKTepu30oBaTh (OMHCHIBATH) OOMIHE
XMMHUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB pPAa3IMYHBIX KIIACCOB,
MOJITBEPXKIATh CYILIECTBOBAHHE TeHETUYECKOM CBSI3U MEXIY
HEOPraHMYECKUMH BEIIECTBAMU C TIOMOIIbIO YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX peaKIni

ChopMupoBaHHOCT yMEHHWI IUIAHUPOBATH W BBIMOIHATE XHUMHYECKHHA
HKCHEPUMEHT  (pa3joXeHHe NepoKCHJIa BOJOpoJa B  INPHUCYTCTBUU
KaTajn3aropa, OINpe/AeieHUue Ccpellbl PAcTBOPOB BEIIECTB C IMOMOILBIO
YHHUBEPCAJIBHOI'O UHJMKATOpa, BIUSHUE PA3JIMYHBIX (PaKTOPOB HAa CKOPOCTb
XMMUYECKON peakliu, peakllud MOHHOTO OOMEHa, KauyeCTBEHHbIE PEaKIINU
Ha cynbdaT-, KapOOHAT- U XJIOPUJI-AaHUOHBI, HA KAaTUOH aMMOHHUS, PELICHHE
AKCIIEPUMEHTAJbHBIX 3a7ad nmo TeMaM «Mertamisl» U «Hemeramisl») B
COOTBETCTBUU C NPaBUJIAMU TEXHUKH OE30MaCHOCTH NIpHU OOpallleHuu C
BElIeCTBaMH U JaOOPATOPHBIM 00OpPYIOBAaHUEM; NPEACTABIATH PE3YJIbTATHI
XMMHUYECKOI0  JKCIepuMeHTa B (opme  3amucu  ypaBHEHHH
COOTBETCTBYIOIMX peakuuil u (GopMynupoBaTh BBIBOJBl Ha OCHOBE 3THX
pE3yJIbTaTOB

2.8

ChopMHpPOBAaHHOCT, ~ yMEHUW  COONIIOAATH  TIpaBWiIa  TOJb30BaHUS
XUMHUYECKOW TIOCYION M JTabopaTOpHBIM 000PYAOBaHHUEM, a TAKXKE MpaBUIA
oOpalieHuss C BeHIECTBAMH B COOTBETCTBUHM C HWHCTPYKIHUSMHU TIO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

2.9

ChopMHUpPOBAaHHOCT, YMEHUM XapaKTepU30BaTh XWMHUUYECKHE ITPOIIECCHI,
JeXKalMe B OCHOBE TPOMBIIUICHHOTO TIOJYYEHUsS CEPHON KHCIOTHI,
aMMHaKa, a Takxke chOpMUPOBAHHOCTH MPEACTABICHUN 00 OOINUX HAYYHBIX
MPUHIIMIIAX | SKOJIOTHYECKHUX MpodIieMaX XMMHUYECKOT0 TPOU3BOICTBA

3.1

XUMHS U KU3Hb. PacyéTel

CdopMUpOBaHHOCTh MPEACTABICHUI O XHUMHUYECKOW COCTaBIISIFOIICH
€CTeCTBEHHOHAYYHOW KapTHHBI MHpA, POJM XMMHHM B TO3HAHWUU SIBICHUN




Opupoabl, B (HOPMHPOBAHUM MBIIUICHUS M KYJIbTyphl JUYHOCTH, €&
(G yHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM JUIsl pEIIeHUsI TPAKTUYECKUX
3aJa4 ¥ IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[I0OPOBBIO U
MIPUPOAHON cperie

3.2

CdopMuUpoBaHHOCTh YMEHUN KPUTHUECKH AHATU3UPOBATH XUMHUYECKYIO
UHPOPMALIKIO, TTOTYYaeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpEACTBa MacCOBOM
KOMMYHUKAIMH, ceTh VIHTepHeT u apyrue)

3.3

3.4

3.5

ChopMuUpoBaHHOCTH  yMEHUW  COONIOJATh  TpaBHJa  AKOJIOTHYECKH
11eJ1eco00pa3HOro MOBEJACHHUS B OBITY M TPYJOBOHM JAEATEIHHOCTH B IIEISAX
COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOLIEH IIPUPOJTHOMN CPEIbI

Oco3HaBaTh ONAaCHOCTh BO3,HCﬁCTBH$I Ha KUBBIC OPraHU3MBblL Ol'IpCI[eJ'IéHHI)IX
B€IICCTB, IIOHHMAasA CMBICI IIOKa3aTelid HZ[K, IIOSACHATh Ha IIPpUMEPaAX
CII0COOBI YMCHBIICHUSA W NPCAOTBpalICHUA WX BPCIAHOIO BO3ACHUCTBHUS Ha
OpraHu3M 4YCJI0BCKa

ChopMupoBaHHOCTh YMEHUI NPOBOIUTH BBIYMCIEHHUS C HMCIIOJIb30BAaHHEM
HOHATHUS «MaccoBasi JI0Jis BEIIEeCTBa B PacTBOPE», OOBEMHBIX OTHOIIEHUII
ra3oB IPU XUMHUYECKUX PEAKIMAX, MACChl BELIECTBAa WIM 00bEMa razoB IO
U3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WIM O0BEMY OJHOIO U3
YYaCTBYIOUIMX B PEAKLIUHU BEIECTB, TEIUIOBOTO (P (eKTa peakui Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl BELIECTB, IPEBPAILEHUS U COXPAHEHUS YIHEPTUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XUMHNHN

11

1.2

13

IIpenmer opraHMyeckol XuMUHU: €€ BO3HUKHOBEHHUE, PA3BUTHE W 3HAYCHUE B
MOJYYCHUM HOBBIX BEUIECTB M MATEpHAIOB. TeopHsi CTPOEHUS OpPraHHYECKUX
coenunenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

CtpykrypHble  (QOpMyabl  OpPraHMYECKHX  BEIIECTB. [ OMOJNOTHS, H30MEpHSL.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCIWHEHUSX — OJHMHAPHBIE M KPATHBIE CBS3U.

[IpencraBnenue o K1acCHPUKAIUN OPTaHUICCKUX BEIIECTB

Homenknatypa oOpraHuyecKux COEAMHEHUN (cucTeMaTHYecKas) W TpUBUAIbHBIC
HA3BaHUS BOKHEHIINX MPECTaBUTENEH KIacCOB OPraHMUECKUX BEIIECTB

2.1

2.2

2.3

YrieBoopoasl

AJKaHbBI: COCTaB U CTPOEHHUE, TOMOJOIMUYECKUI psiA. MeTaH U 3TaH — MpOcCTenlIne
IPEJCTaBUTENIN AJTKaHOB: (pU3MUYECKUe M XUMUYECKHE CBOMCTBA (peaKLMU 3aMeIleHUs
n I‘OpeHI/IH), HaxXOXXIACHUC B IPHUPOAC, IMOJTYYCHUEC U IPUMCHCHHUC

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTUYECKHUU PsAd. OTWIEH MW MNPONUICH —
MPOCTECHUININE MPEACTABUTEIN aJKCHOB: (U3MYECKHEe M XHMHYECKHE CBOWCTBA
(peakuu  TUAPUPOBAHHUS, TaJOTCHUPOBAHUSA, TUIAPATAlMM, OKHUCJICHHUS U
MOJIMMEPU3AIIH ), TOTyYEeHUE U IPUMEHEHHE

Ankamuensl: Oyraguen-1,3 wu  mertunOyrtaaueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHYECKHE CBOWCTBa (peakius mnoiaumepusainuu). llogydeHre CHHTETHYECKOTO
Kay4dyKa U pe3UHBI

2.4

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psii. AUETHIEH —
POCTEHIINI MTPEICTaBUTENb AIKUHOB: COCTaB, CTPOCHHE, PU3NUECKHE U XUMUYECKUE
CBOMWCTBA (peakUMM TUAPUPOBAHMS, TaJOT€HUPOBAHUS, THMIpaTallid, TOPEHHs),
MIOJIy4YEHUE U IPUMEHEHUE

2.5

Apensbl. benzoin: coctaB, crpoeHue, Gpu3nyeckne U XUMHYECKUE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBaHUs), MOJIyueHHWE U mpuMeHeHHe. Tomyon: cocras,
cTpoeHHe, (U3MUECKHEe M XUMHYECKHE CBOMICTBa (peakUMM TaJlOT€HUPOBAHUA U
HUTPOBaHU), MTOJIy4€HNUE U TPUMEHEHNE. TOKCUYHOCTh apeHOB. I'eHeTn4eckas CBA3b
MEXy YIJIEBOAOPOJaMH, IPUHAIEKAIUME K PA3INYHBIM KJIacCaM

2.6

[Ipupoanble UCTOYHMKHU YIieBoAOpoAoB. [IpupoaHbIil ra3 W NomyTHbIE HEPTSHBIE
ra3el. Hedte m e€ mpoucxoxaenue. CrmocoObl mepepaboTkn HEPTH: TMEpPEeroHkKa,
KPEKUHT (TepMUYECKH, KaTalTuTu4deckuil), nuponus. [Ipoaykrsl nepepadoTku HedTH,
UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yroib M MpOXYKTHI €ro
nepepadoTKu

3.1

Kucnoponconep:xaiiue opraHndeckue coeAMHEHNS

HpCHeHLHHC OOAHOATOMHBIC CITUPTHI. MeTaHoI M 3TaHOI: CTpPOCHUC, (I)I/I3I/I‘{CCKI/IC )51
XMMHYECKHE CBOMCTBA (peaKI_[I/II/I C aKTHBHBIMHU MCTAJUIAMHU, TAJIOICHOBOJOPOJAaMU,




3.2

ropeHue), npuMeHeHue. BogopoaHelie CBA3M MEX1y MOJIEKyJIaMu cIUpTOB. JlelicTBre
METaHoja M OJTaHOJIa Ha OpraHW3M 4eJOBeKa. MHOIOaTOMHBIE  CIIMPTHI.
OTWIIEHITIMKOIb M TJIMLEPUH: CTPOEHUE, (PU3MUeCKHe M XHMHUYECKHE CBOWMCTBA
(B3aMMOJEHCTBME CO ULIEJOYHBIMH METAaJUlaMH, KauyeCTBEHHas peakuus Ha
MHOI'0aTOMHBIE clIUpThI). JlelicTBUE Ha OpraHu3M yenoBeka. [IpuMeHeHue riaumnepuHa
Y STUJICHIJIUKOJIS

@deHou: cTpOSHHE MOJICKYIBI, (PU3UYECKUE W XMMHYECKHE CBOMCTBA. TOKCHYHOCTB
denomna. [Ipumenenue penomna

3.3

Anpaeruapl ¥ KeToHbL. Dopmanbierun, aneTalbIerHl; CTPOCHHE, (U3NYECKUE H
XUMUYECKHE CBOMCTBA (pEakUMHU OKHUCJICHHS U BOCCTAHOBJICHUS, KaueCTBEHHBIC
peakiym), MoTydYeHUEe U IPUMEHEHUE

3.4

OOHOOCHOBHBIE Tpe/elibHble KapOOHOBbIE KHUCIOTH. MypaBbUHAasE M YKCyCHas
KHUCIIOTHI: CTpOeHHe, (PU3MYeCKHe M XMMHYECKHE CBOWCTBA (CBOMCTBA, OOIIME IS
KJ1acca KUCJIOT, PEakius dTepUPUKAIUN), TTOTyICHHE U TpuMeHeHne. CTeapuHoBast U
OJICMHOBAA KHCJIOTBI KaK IMPCACTABUTCIIM BBICIINX Kap6OHOBI>IX KUCIOT. MbU1a Kak
COJIX BBICIIHUX Kap6OHOBI>IX KHCJIOT, UX MOIOIIIEC l[GﬁCTBI/IG

3.5

3.6

Crnoxuble 3Gupbl Kak TPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONM3 CIOKHBIX
a¢upoB. XKupsl. ['maponus xkupos. [Ipumenenue xupo. broiorudeckast poib KHPOB

VYrneBoabl: cocTtaB, kiaccu(puKamus yrieBoJoB (MOHO-, M- U TOJUCAXapPHUJbI).
['moko3a — mpocTedmuii MOHOCaxapua: OCOOCHHOCTHM CTPOCHHS MOJEKYJIIbI,
busnueckre ¥ XMMHUYECKHE CBOWCTBa (B3aumojeiictBue ¢ ruapokcumom memu(ll),
OKHCJICHUE aMMHa4YHbIM pacTBOpoM okcuia cepedpa(l), BocctaHoBiieHHE, OPOKECHUE
TUTFOKO3bI), HAX0XJICHUE B MPUPOJIC, PUMEHEHHUE, OnoJIoTHYecKas poib. @OTOCHHTE3.
®pyKTo3a KaKk W30Mep IITFOKO3bl. Kpaxman u 1enToi03a Kak MpUPOIHbIE MTOJIMMEPHI.
CtpoeHre Kpaxmala ¥ MeJUTI0JI03bl. Du3ndeckne U XUMUYIECKUE CBOWCTBA Kpaxmala
(Tuaponn3, KaUeCTBEHHAS! PEAKIIUs C UOIOM)

4.1

A3oTcoaepKale OpraHuIeCcKue COeTMHEHUS

AMWHOKHCIOTBI KakK aM(I)OTepHLIe OpraH"u4eCKucCc COCAUHCHUA. dusznueckue u
XUMHYECKHE CBOMCTBA aMHHOKHUCIIOT (Ha npumMepe FJ'II/II_[I/IHa). buonoruueckoe
3HaYE€HHE aMHHOKHUCIOT. IlenTuabl

4.2

benkxu xak IPpHUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCANHCHUS. HepBI/ILIHaSI, BTOpHUYHAaA U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa O€JIKOB: THAPOJIN3,
JIeHaTypalys, KaYeCTBEHHbIE PEaKIMH Ha OeNKH

5.1

5.2

BBICOKOMONIEKYIISIpHBIE COEIMHEHUS

OCHOBHBIC IMOHATHS XUMUH BBICOKOMOIJICKYJISIPHBIX COE€IUHECHUI: MOHOMECED, IMOJIMMEP,
CTPYKTYPHOC€ 3BCHO, CTCIICHb NOJUMCpU3AllUH, CPCAHAA MOJICKYJIApHad Macca.
OcHOBHBIC METOJbl CHHTC3a BBICOKOMOJICKYIIAPHBIX COCIUHEHUHN — nojanmMepusanus u
MOJIMKOHACHCAITUA

SKCHepI/IMCHTaHBHBIC MCTOJbI U3YUYCHUA BCIICCTB U UX HpeBpaI.I.leHHﬁ: O3HAaKOMJICHHUC
C o6pa3uaMH OpUPOAHBIX W MHCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KaY4YYKOB.
HonyquHe CHUHTCTHUYCCKOI'O Kay4dyKa U pC3UHbIL
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Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

1.1

1.2

1.3

14

TeopeTnyeckrue OCHOBbI XUMHUHU

XUMHYECKUH dJIeMEHT. ATOM. Sapo aroma, HM30TOIBI. JJIEKTPOHHAs O00JIOYKA.
DHepreTHyeckue ypOBHH, MOAYPOBHH. ATOMHbBIC OpOWTanu, S-, P-, 0-3JI€MEHTHI.
OcoOeHHOCTH pacrpeleieH sl AJNEKTPOHOB IO OpOHUTaNsIM B aTOMax »3JEMEHTOB
MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(UTYpAIIHsl aTOMOB

[lepuonnueckuii 3akoH u llepumoamyeckas cucrema Xumuyeckux sjnementos JI.M.
MenneneeBa. CBs3b Nepuoauueckoro 3akoHa u Ilepuoguueckoit  CUCTEMBI
xuMudeckux syemeHToB J[.M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHMS CBOWCTB XHMMHUYECKHMX DJIEMEHTOB U
00pazyeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB MO TpyIMaM U NnepuojiaM. 3HaUeHUe
MEePUOIUYECKOTr0 3aKOHA B PA3BUTUH HAYKU

Crpoenue BemiecTBa. XUMHUYECKas CBA3b. BUIbI XMMHUYECKOH CBs3M (KOBAJICHTHAS
HETOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTauindyeckas). VOHBbI: KaTMOHBI M aHHOHBI.
MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKON CBS3U (OOMEHHBIM U JIOHOPHO-
akienTopHsbIi). Bomopoanas cBs3b

BaneHTHOCTb. :‘)HGKTpOOTpI/ILIaTeHLHOCTB. CreneHb OKHCIICHUSA

1.5

BeniectBa MOIEKyJISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA
cocTaBa BeELIECTBA. THUIBl KPHUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTb CBOWCTBA
BEUIECTB OT THUMA KPUCTAIUIMUECKON pemérku. IloHATHe O MUCHEepCHBIX cHucTeMax.
WctunHble 1 KoJIOUIHBIE PAacTBOPBI. MaccoBas 1015 BEIIECTBA B pacTBOpE

1.6

1.7

1.8

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPIraHNYCCKUX COG,Z[I/IHGHPlﬁ. HOMCHKJ'IaTypa HCOPIraHUYCCKUX
BC€IICCTB

XyUMHu4YecKas pcaKknus. KJ'IaCCI/I(bI/IKaI_[I/IH XUMHUYCCKUX peaKHI/Iﬁ B HeopFaHquCKOﬁ 151
OpFaHquCKOﬁ XAMHH. 3aKOH COXPAaHCHUS MACChbl BCIICCTB, 3dKOH COXPAHCHUSA U
MMPEBpAlICHUA SHECPTUU ITPU XUMHUYCCKUX PCAKIHAX

CxkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB

1.9

1.10

OObpatumsble peakiui. XuMudeckoe paBHoBecre. MaKkTopbl, BIUAIOLINE Ha COCTOSIHUE
xuMuueckoro pasHosecus. [Ipuanun Jle [larense

QHCKTpOJ'H/ITI/I‘IeCKaH Jucconuanusi. CuIlbHBIC U ClTa0ObIe QJICKTPOJIUTHI. CpeI[a BOJHBIX
pPacTBOPOB BCHICCTB: KUCJIA, HeﬁTpaanas[, menoyHas. Peakiimu HOHHOTO oOmMmeHa

111

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pCaKkuuun

Heopr AHNYCCKasad XUMHUA

2.1

Hemeramnel. [lonoxkenune HemeTtaymioB B Ilepumomnueckold cuCTeMe XHUMHYECKHX
snementoB J[.MI. MenneneeBa M OCOOCHHOCTH CTpOEHHsS aTOMOB. Duznueckue
CBOMCTBa HEMETA/UIOB. AJUIOTPONUS HEMETAIJIOB (HAa MpPUMEPE KHUCIOPOAA, CEpPHI,

docdopa u yriaepona)

2.2

XUMHYECKUE CBOMCTBA BAXKHEUIINX HEMETAUIOB (TAJIOTEHOB, CEphI, a30Ta, docdopa,
yriepojia U KpeMHHs) U UX COCIUHEHHH (OKCHIIOB, KHCIOPOICOAEPKAIINX KHUCIOT,
BOJIOPOJIHBIX coeMHeHni ). [[puMeHenrne BaXKHEUITNX HEMETAIUIOB U UX COSUHEHUN




2.3

Meramisbl. [lonoxxenue MetaiuioB B [leproauueckoil cuctreMe XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JOUYEK aTOMOB
metaiioB. OOmme ¢Qusmyeckue cBoiictBa MeTtaiioB. CmiaBel  METaJlJIOB.
DJIEKTPOXUMHUYECKUH PsiJl HANIPSIKEHU METaJJIOB

2.4

XUMHUYECKUE CBOMCTBA BaXXHEHIIUX METAJUIOB (HATPUM, Kalduil, KaJbLMi, MarHuu,
ATIOMUHHUM, IUHK, XpOM, Xelie30, Melb) M X coenuHeHuil. OOmme crnocoobl
MOJTy4eHHsT MeTauIoB. [[ppuMeHeHrne MeTauioB B OBITY U TEXHUKE

2.5

I'enernueckas CBiI3b HCOPraHM4YCCKUX BCHICCTB, NPHUHAMICKAINUX K Ppa3IMYHbIM
Ki1acCaM

XUMHA U KU3Hb

3.1

Ponp xwmum B 0OECHEYEHHWH OSKOJOTUYECKOW, OSHEPreTUYECKOW U  MHUIICBOM
0e30MacHOCTH, pPa3BUTUM MeAUIMHBL. [loHSATHME O HAy4HBIX METOJAaX IO3HAHUS
BEILECTB U XUMUYECKUX PEAKIUI

3.2

[IpencraBnenuss 00 0ONMX HAYYHBIX MPUHIMIIAX TPOMBIIUICHHOTO ITOJYYCHHUS
BOKHEHMIIMX BelmECcTB. YelIOBEK B MHPE BEIIECTB M MaTEpPUAJIOB: BaKHEHIIWE
CTPOMTEJbHBIE MaTepuabl, KOHCTPYKIIMOHHBIE MAaTE€pUAIbl, KpackKH, CTEKIIO,
KepamMuKa, MaTepuaiabl JId DSJICKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U
MUHEpaJIbHBIC yI00pEHUS

3.3

XUMHS U 30pOBbE YEJIOBEKa: IIPABUJIAa MCIIOIb30BaHUS JIEKAPCTBEHHBIX MIPENapaToB,
npaBuia 6€30MaCHOTO MCIOJIB30BAHMUS MPEMapaToB OBITOBOW XUMHH B TIOBCEIHEBHON
KU3HH




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O MIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
Xumus, 10 knace/ T'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.
AxkimonepHoe obmectBo «M3narensctBo «lIpocBerienue»
Xumus, 11 knacc/ IN'abpuensn O.C., Octpoymon W.I'., Cnankos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA
Xumus / T'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIuoHEpHOE
obmectBo «M3natenbcTBo «IIpocBemenue»

A ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
MP Xumusa — Equnoe coaep:kanue oomero oopa3zopanus (edsoo.ru)
bubarorexa LIOK https://m.edsoo.ru/00ad9ch?2
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