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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE CpEIHEro oO0miero oo0pa3zoBaHUs
paspabortana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «0O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
dbenepanpHOl 00pa30BaTENBHON MPOTrpaMMbl CpeHEro 00IIero oO0pa3oBaHUS
(®OIT  COO), npencraBneHHbix B DenepanbHOM  TOCYAapCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4ueOHOro mnpeamera «XUMHs» B 00pa3oBaTelibHbIX Opranuzauusx Poccuiickoit
Qdenepanuy, pealM3yOIIUX OCHOBHbIE OOpa3oBaTeibHbIE MPOrpamMMbl, U
OCHOBHBIX TnoIokeHn «Crparerum pa3BuTHs BocnuTaHusd B Poccuiickoi
Odenepanuun Ha nepuoa 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0M0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEAEICHUIO
oO11eit crpaterun oOy4YeHus:, BOCIUTAHUSL U Pa3BUTHUSL 00YyUaIOIIUXCs Cpe/iCTBaMU
yuebHoro npenmera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIH
koHuentyanbHble nonoxenus GI'OC COO o B3aMMOOOYCIOBICHHOCTH LIEJIEH,
COJICpKaHMsl, PE3yJIbTATOB OOy4YeHHS U TpeOOBaHUI K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITY CKHUKaMH
00111e00pa30BaTeIbHONM  OpraHU3aIlii, SBISETCS HEOTHEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHT 3aBEpLIAIOLIMM 3TalloM peaju3alud Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MNPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHUs. T ILEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB NPHUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YeJIoBEeKa, a TaKKe »JKOJOTMYECKH OOOCHOBAaHHOTO OTHOUIEHUS K CBOEMY
30pOBBI0 M MpUPOAHOW cpene. Peanusyercs Xumuyeckoe oOpa3oBaHUE
oOyyJaromuxcs Ha YpOBHE CpEHET0 00IIero o0pa3oBaHUs CPe/ICTBAMU YyUEOHOTO
npeaMeTra «XHUMHS», COAEpPKAHUE M TOCTPOCHHE KOTOPOro OIpPEAENICHbl B
IporpaMMe N0 XUMUU € YYETOM CHEeUM(PUKH HAyKH XUMHUH, €€ 3HA4YCeHUS B
MO3HAHUU TPUPOABl U B MATEPUATIBHOM XKU3HM OOIIECTBA, a TAKKE C YUETOM
o0muMXx wHeaeil W NPUHLMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHUE
CUCTEMBI cpesiHero obuiero oopaszosanus B Poccuiickoit @eneparuu.

XUMHSI KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAayK WUIPAaeT 0COOyIO0 pOjb B
COBPEMEHHOW IMBUJIM3ALMM, B CO3JaHUU HOBOM 0a3bl MAaT€pUATbHOUN KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBIEHUS 00 OKpYyXKarolleM MHpE KaK O €JUHCTBE
NpUPOABl U YeJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUM HAa OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSA3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU 00JIACTSMH MPUMEHEHUS.



TecHo B3aMMOJEWCTBYSl C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMHs cTaja
HEOThEMJIEMOM YacThIO MUPOBOI KyJIbTYpbl, HEOOXOJIUMBIM YCIOBUEM YCIIELIHOTO
TpyJa W KU3HU KaXJI0ro wieHa ooOmectBa. CoBpeMEHHas XUMHsA Kak Hayka
co3yjaTelibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBleHa Ha peLIeHUE
rJI00AJIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIOBEYECTBA — CBHIPEBOM,
HSHEPreTUYECKOH, MUILEBOM, IKOJIOTrMYECKON 0€30IacHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMH LENSIMH W NPUHUUIAMU CPEJHEro OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIi YPOBEHB
U3Y4YEeHHs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcsa, HEOOXOOUMYK0 UM JJi1  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B KU3Hb COLMYyMa, MPOJOHKCHHS
00pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBisromuMu  npeamMeTa  «XUMHUS»  SBISIOTCA  0a30Bble  KYpChl  —
«Oprannueckass xumuss» U «OOmAass U HeopraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEP>KaHHsI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUM M0 HEOPTAaHMYECKOM XUMHUHU (C BKJIFOUCHHEM 3HAHUU U3 OOIIEH XUMUHU) U
oprann4ecko xumuu. @opMuUpOBaHUE JAHHOU CUCTEMBI 3HAHUW MPU U3YUYECHUU
npeaMera 00ecrneurnBaeT BO3MOXXHOCTh PACCMOTPEHHUsI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHITHUI, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa coaepxkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuveckas XuMus» cPopMHUpoBaHa B NpPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOI0 TOJXO0Ja K U3Yy4YeHHI0 Yy4eOHOro Marepuana M oO0ycClIOBJI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4ecKOol XHWMHHM BEUIECTBa
paccMaTpHUBalOTCd Ha YPOBHE KJIACCHYECKON TEOPUU CTPOEHHUS OPraHUuYeCKHX
COCIMHEHHUH, a Takke Ha YPOBHE CTEPEOXUMHYECKHX M  3BJIEKTPOHHBIX
NpEACTaBICHUA O CTpoeHuH BemecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCS B PAa3BUTHUH — OT YIJIEBOJOPOJOB IO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COCAUMHEHUH. B Kypce OpraHM4ecKod XUMHM II0JIyYalOT pa3BUTUE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepBOHAYATILHbBIE
MIPEICTABICHNUA O XUMUYECKOMN CBS3M, KIaCCU(PUKAIMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUYECKON PEeaKuu.

[lon HOBBIM yrjaoMm 3peHHss B mpeaMmeTe «XHUMHs» 0a30BOr0 ypOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YypOBHE OCHOBHOrO 00I1Iero oOpa3oBaHus
TEOPETUYECKH Marepuanl M (AKTOJIOrMYECKHUE CBEIEHUs O BELIeCTBaX U
XUMHUYecko peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUS» OOyYarolmIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTHYECKUX MO3ULUH,



rIy0Xe TOHSATh MCTOPUYECKOEe HW3MEHEeHHE (YHKIMH HTOro 3aKkoHAa — OT
o0o0maroiiei 10 00bSICHAIONIEH U TPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHWM O BAXHEHWIIMX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOICTBaX M NPUMEHEHUHU, a TAKKE O XUMUYECKUX PEaKUUAX, UX CYLUIHOCTU U
3aKOHOMEPHOCTSAX MpOTEeKaHus jaonojHsercss B kypcax 10 um 11 knaccos
AIIEMEHTAMHU COJEP)KaHUSA, HMEIOIIUMH KYJbTYpOJIOIrMYECKUH W MPUKIATHON
XapakTtep. OTH 3HAHUS CHOCOOCTBYIOT TOHHMMAHHUIO B3aUMOCBSI3M XHUMHUHU C
APYTMMU HAyKaMH, PACKPBIBAIOT €€ pOJib B IIO3HABATCIBHOW M IPAKTHUYECKOU
JESATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAaHUIO YBaXXEHHUS K IMpOLEcCy
TBOPYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUH XMMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHUPOBAThCA B OOIIECTBEHHO W JHMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XHMHEW, KPUTUYECKH OCMBICIHUBATH MHPOPMALUIO U
OpUMEHATh €€ JUId TOMNOJIHEHHUS 3HAaHUM, pELIEHUs WHTEIUIEKTYalbHBIX |
AKCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 334a4. B 1enom cogepxanue yuyeOHOro
npeaMera  «XHMHsS»  JAHHOTO  YPOBHS  M3YYEHHMS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHuEe y OOY4YaIOIIMXCS MHPOBO33PEHUECKONW OCHOBBI JIJISi MOHUMAaHUS
¢bunocockux HAEH, TaKUX KakK: MaTepualbHOE €IMHCTBO HEOPraHUYECKOro M
OpraHMYecKoro Mwupa, OOYCIOBJIEHHOCTh CBOMCTB BEIECTB HX COCTaBOM U
CTpPOEHUEM, TI03HABAEMOCTh NPUPOAHBIX SBJIECHUNA NYTEM OSKCHEpPUMEHTa M
pEelIeHUs] MPOTUBOPEYMI MEXIy HOBBIMH (akKTaMM U  TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEUICHUU 3KOJOTUYECKUX MpoOIieM, a
TaK)Ke Mpo0JeM cOepeKEeHUsT YHEPIETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmiaHe pemeHus 3agad  BOCIMTAHHS, Ppa3BUTHS U COLMAIM3ALNU
OoOy4YaromMXcsd NPUHATBHIE NPOrPaMMOM IO XUMHUU MOJXOJbl K OIPEAEIICHUIO
colepKaHUsl M TOCTPOEHUs TMpeAMeTa MpeAyCMaTpuBalOT  (OpMUPOBAHUE
YHUBEPCAIbHBIX Y4Y€OHBIX JACHCTBUM, UMEKIUX 0a30Bo€ 3HAYCHHE s
pa3IUYHBIX BHJIOB JICSITENIBHOCTH: pelleHus MpoOjieM, TIOUCKa, aHaiu3a H
00paboTku MHPOpPMALMK, HEOOXOIUMBIX JJIsi MPUOOPETEHNUS OIbITA TPAKTUUECKOM
U HCCIEOBATENIbCKON JEATENbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOILETro
o0pa3oBaHusl, TaK U HA YPOBHE CPEIHETO 00111ero 00pa3oBaHus, MPU ONpPECICHUN
COJIepKATEeJIbHOM XapaKTePUCTUKHU LEJeHd HU3Y4YeHHs] MpeaMeTa HalpaBICHHEM
NEPBOCTENCHHONW 3HAYUMOCTU TPAJAMLMOHHO NpHU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHUYECKOM HAayKH Kak OOJacCTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MUPOBOM KylbTyphl. C
METOAUYECKOW TOYKU 3PEHUs TAKOW MOAXOX K OIPEHACICHUIO LIEJIEH U3y4eHUs
MpPEIMETA SIBISIETCS BIIOJIHE ONPaBIaHHbIM.



CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LIEJISAMU HU3YyUYEHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) sBIsAIOTCS:

e (dopMHpOBaHHWE CHCTEMbl XHUMHYECKHX 3HAHMM KaK  BaKHEHIIIEH
COCTABJAIOLIEN €CTECTBEHHO-HAYYHOW KAPTHUHBI MUPA, B OCHOBE KOTOPOU
JeXKaT KIIIOUEBBIE MOHATHS, (yHAAMEHTAJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE f3bIKa HAYKH, YCBOECHHWE M MOHUMAaHUE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHUE C HCTOpHEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opMupOBaHHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMUUYECKUX pEeaKIUid, HEOOXOIUMBIX MJii MPUOOPETCHUS
YMEHHUM OPUEHTUPOBATHCS B MHPE BEIIECTB W XUMUYECKUX SIBJICHUI,
MMEIOIIUX MECTO B IPUPO/IE, B MPAKTUUECKON U MOBCETHEBHOMN KU3HU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB JIESITEIBLHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHUEM XUMHUYECKOr0 JKCIEPUMEHTa, COOJIIOJACHUEM IpaBUI
Oe3omacHOro oOpaleHus ¢ BeleCcTBaMHu.

Hapsny ¢ atuMm, conep:kaTenbHasi XapaKTepUCTUKA LIeJIed U 3a/lad U3y4YeHUs
npeaMera B MporpaMMe Mo XMMUU YyTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeaHero obmiero oopazoBanusi. CerojHs B
MpenojaBaHud  XUMUM B OOJblIed  CTEMeHH OTHAETCS  MNPEAnoyYTeHUE
MPAaKTUYECKONM KOMIIOHEHTE CoOJep>KaHus OOy4YeHHUs, OPUEHTUPOBAHHON Ha
MOATOTOBKY BBINTYCKHHKA OO0IIC00pa30BaTEIbHON OpraHu3aliy, BIaJCIOIIer0 He
Ha0OpoM 3HaHUM, a (PYHKIHMOHATBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCOOaAMU U
YMEHUSIMUA aKTUBHOTO TOJYYEHUsI 3HAHUW U MPUMEHEHUS UX B PEalbHOMN >KU3HU
JUTSL peIICHUS TPAaKTUUECKUX 3aj1ay.

B cBsa3u ¢ sTUM mpu u3ydeHHHM TmpeaMera «XUMUsS» JOMHHHUPYIOIIEe
3Ha4YCHUE MTPUOOPETAIOT TAKKUE 1IEJIN U 3a]]a4H, KaK:

azanTanys oO0ydYarIMXcs K YCIOBUAM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupoBaHUE  MHTEUIEKTyaJdbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMOoOOpa30BaHUI0, COTPYIHUUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHUIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYaIMSIX, CB3aHHBIX C BEIIECTBAMH M UX
MIPUMEHEHUEM;

dbopmupoBaHue y OOydYaromMXCsl  KIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHHUBEpPCAJIbHOE 3HAUYEHUE JJIsI Pa3JIMYHBIX BHJIOB
NeATEeNIbHOCTU: pelleHus MpodJieM, Moucka, aHanu3a u oopaboTku uHbOpMaluu,
HEOOXOJUMBIX Ji1 TPUOOpPETEeHHs] OIbITa JACSATEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TakKXKe JJIsI OIEHKM C TO3UIUN
AKOJIOTUYECKON O€30MacHOCTU XapakTepa BIUSHUS BEIIECTB M XUMHYECKHUX
MPOIIECCOB HA OPTraHU3M YeJIOBEKa U MPUPOJIHYIO CPELY;



pa3BHUTHE MO3HABATEIHLHBIX WHTEPECOB, MHTEIICKTYATbHBIX M TBOPYECKHUX
CrocoOHOCTEHM 00yYaromUXCs: CIOCOOHOCTH CaMOCTOSITEILHO MTPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C )XKHU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOTH30BAThH
COBPEMCHHBIC MH(POPMAIMOHHBIC TEXHOJOTHH JJII TIONCKA W aHa/n3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJICPKAHUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOITMATHBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0JI0/1aTeIbHOCTU, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWU W TIPOBEICHUU XHUMHUYECKOTO
DKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYECKOUN
HAIPABICHHOCTH XWMHH, €€ BaXHOW DPOJM B PEIICHHH TJIOOAIBHBIX MPOOJIeM
PaIMOHAILHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHUsS] TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TPHUPOAC W CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHUS OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIIUSIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yuebHoM mmaHe cpemHero o0Imero oOpa3oBaHUS TpeAMET «XHUMUS
0a30BOr0 YpOBHS BXOJUT B COCTAaB MpeaMeTHON obOnacth «EcTecTBeHHO-HayUHBIC
MIPEAMETHD).

OO0mIee YrciIo 9acoB, OTBEAEHHBIX JIJIST M3YUYCHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBanus, coctabisieT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 kimacce — 34 yaca (1 yac B Heemio).



COIAEPXAHUE OBYUEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHUYECKO XUMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHUE U 3HAYCHUE B
MOJYyYEHUN HOBBIX BEIIECTB M MaTepUaNOB. Teopus CTPOCHUS OPraHUYECKHX
coenuHenuid A. M. BytiepoBa, e€ ocHOBHBIE TosioKeHUs. CTpyKTypHBIE (hOPMYJIbI
OpraHMYecKux BemecTB. ['omonorus, wuzomepusa. XHUMHUYECKas CBSI3b B
OPraHNYEeCKUX COEAUHECHUSX — OJJUHAPHBIC U KPATHBIC CBA3U.

[IpencraBienne o KilacCU(pUKALMKM OpraHuyecKux BewiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COCJAMHEHUN (CHUCTEeMaThuyeckas) W TpPUBUAIbHBIE Ha3BaHUS
BAKHEUIIUX MPEACTABUTENEN KJIACCOB OPraHUYECKUX BEILIECTB.

OKCINEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB W MX MNPEBpaALlCHUM:
O3HAaKOMJIEHME ¢ O0pa3laMy OpPraHMYECKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJIECIMPOBAHUE MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB, HAOIIOAEHUE U
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAILLICHUIO OPTAHUYECKUX BEILECTB
IIpU HarpeBaHuu (IUIaBJIeHUE, OOYTIMBAaHUE U TOPEHHE).

YriaeBogopoasbl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJOTMYECKMH psaa. MeraH u 3TaH —
MpPOCTEHIINE MPEACTABUTENN aJIKaHOB: (U3MYECKHE M XHUMHYECKHE CBOMCTBA
(peakuuu 3amenieHus W TOpPEHHs), HaxXOXKJACHUE B NPUPOJE, IOIyYEeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKHIN PsAl. DTUIEH U TPONUJIEH —
MPOCTEHIINE MPEACTABUTEIN aJIKEHOB: (U3MYECKHE M XHUMHYECKHE CBOMCTBA
(peakuuMyd TUIPUPOBAHMS, TaAJOTCHUPOBAHMS, THUApaTallid, OKHUCJICHUA U
MOJINMEPU3ALIMH ), TOTyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtanueH-1,3 u MerunOyrtanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuus mnonumepusanuu). [lonydyeHue CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOECHUS, TOMOJIOTUUECKUH psll. AleTUICH
— MpPOCTEHIIMHA NpPEeICTaBUTENb AQJIKUHOB: COCTaB, CTPOCHHE, (PU3UUYECKUE H
XUMUYECKUE CBOMCTBA (peaklMy TUJIPUPOBAHUs, TaJIOTEHUPOBAHUS, TUApaTaluy,
TOpPEHHUs] ), MOTyYeHUE U TPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHHe, (PU3MUECKHE U XUMUUYECKUE CBOMCTBA
(peakuuu TaJloTeHUPOBAHUS U HUTPOBAHUS), MOJIydYEHUE U NMpUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUs U HUMPOBAHUs), NOdyYyenue u npumereHue. TOKCUYHOCTH



apeHoB. ['eHeTHMdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKANUMA K
Pa3JINYHBIM KJIaccaM.

[IpuponHble MCTOYHUKM YTIIEBOXOPOAOB. I[IpupomHblii ra3 W MHONMYTHBIE
HedTsaubie ra3pl. Hedth u e€ mpoucxoxaenue. CrocoObl nepepaOOTKu HEePTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTalUTU4YecKuil), mnupoius. [IpoaykTsl
nepepaboTKu He(PTH, UX TPUMEHEHUE B MPOMBILIJIEHHOCTA U B ObITy. KaMeHHbIN
YTOJb U NPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOABl HW3YYEHHMsI BEIIECTB M WX NPEBPALLCHUM:
O3HAaKOMJIEHME C 00pa3uaMu IUJIaCTMAcC, KAayyyKOB U PE3HHBI, KOJUIEKLUU
«Hedbtp» u  «Yrompb», MOIEIUPOBAHHE  MOJIEKYJ]  YIJEBOJAOPOJOB U
raJIOr€HOIPOU3BOAHBIX, TPOBEICHUE NPAKTUUYECKON pabOThl: MOJYyUYEHHUE 3TUJICHA

U U3y4YECHUE €TO CBOMCTB.

Pacu€rHble 3anaym.

Brluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOI'0 BENIECTBA WM MPOJIYKTa PEAKIHMHU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIIH ).

Kucsiopoaconep:kaimue oprann4eckKue coeAUHEHUs

[IpenenpHble OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢duznyeckre M XUMUUYECKUE CBOMCTBa (peakiuu C AaKTUBHBIMU METaljlaMH,
rajoreHoBOJIOpoJaMu, TOpeHue), NpuMeHeHue. BoIopolHble CBA3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHME METaHOa 1 ITaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHOroaroMHbl€  CHUPTHL.  ODTWIEHIJIMKOIbL W  TJIMLUEPHUH: CTPOCHHUE,
¢uznyeckre W XUMHUYECKHE CBOWCTBA (B3aUMOJIEUCTBHE CO IIEJIOYHBIMU
MeTaJlsIaMU, KAa4eCTBEHHAsl peakilksi Ha MHOroaTOMHbIE cnupThl). [lelicTBue Ha
OpranusMm 4yesoBeka. [[puMeHeHne TIIMIEPUHA U STUIIEHTITUKOJIA.

®deHos: CTPOCHHE MOJEKYIbl, (U3UYECKHE U XUMHUYECKHE CBOMCTBA.
Toxcuunocts (penomna. [Ipumenenue denona.

Anbneruapl U kemowusvl. DopManpIeTull, aleTadbIEru]: CTPOCHHE,
(du3nyecKkre U XMUMHUYECKHE CBOMCTBA (peaklUM OKUCICHHS U BOCCTAHOBIICHMUS,
KaueCTBEHHBIE PEAKIINM ), OJyYeHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/e/ibHbIE KAapOOHOBBIE KUCIOTHL. MypaBbuHas W
YKCYCHAasl KHCJIOTBHI: CTpOoe€HHE, (PU3MYECKUEe U XMMHUYECKUE CBOMCTBA (CBOMCTBA,
oO1ue A Kjiacca KUCIOT, peakius 3TepuduKalnun), noayuyeHue u NpuMeHEHHE.
CreapuHoBasi U OJIEMHOBAas KHCJIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JeHCTBHE.

Cnoxubpie 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uaponus
coxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ilpumenenune xupoB. buonornyeckas
POJIb JKHPOB.



VYrineBogpl:  cocTaB, KJIacCU(pUKaUMs  yriaeBoAoB  (MOHO-, JH- U
noyiucaxapubl). ['Jroko3a — mpocTelnii MOHOCaxapul: OCOOEHHOCTU CTPOECHUS
MOJEKYJbl, (U3NYECKMEe U XUMHUYECKHE CBOICTBa (B3aMMOJACHCTBHE C
rugpokcuaom meau(Il), oxkucnenne ammuadHbpIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouoniorudeckas poiab. @orocunte3. GpyKTo3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nemnonosza kak npupoaHbie noauMepbsl. CTpoeHHe Kpaxmana U
HeuoNio3bl.  Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmaya (TUAPOIM3,
KAaueCTBEHHAsI PEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOIbl H3YUEHHs] BEIIECTB M HUX MpPEeBpalllCHUN:
IIPOBEJICHHE, HAONIOJCHUE M OMNHCAHUE JEMOHCTPALMOHHBIX OIBITOB: T'OPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEAKI[MU OJHOATOMHBLIX CHUPTOB (OKUCJIEHUE STAaHOJA
okcugoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHE TJUIIEPUHA C
ruapokcugom meau(ll)), anprerunoB (OKuCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) u runpoxcuaom wmenu(ll), B3ammomeiicTBUEe Kpaxmajia € HOJIOM),
MIPOBEJIEHHUE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacu€rHble 3anaym.

Brluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJAYKTa PEaKIMH M0 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIIN ).

A3oTcoaeprKalue OpraHM4ecKue COeTMHEHHMS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHudeckue coeauHeHus. dusndeckue
U XMMHYECKHE CBOICTBa aMHUHOKHUCJIOT (Ha mpumepe riaunuHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJIsIpHbIe coeauHeHus. [lepBuunas,
BTOpUYHAsi U TpPETUYHAs CTPyKTypa OelkoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallks, KAYECTBEHHbIC PEAKIIUU Ha OCIKH.

OKCIEepUMEHTAJIbHBIE METOIbl HW3YUEHMs] BEIIECTB M HX MpPEeBpalllCHUN:
HaOJI0JICHHE U OMMCAaHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATypalus OEIKOB Mpu
HarpeBaHUH, IIBETHbIE PEaKIUU OEIIKOB.

BricokomoJiekyJIIpHbIE COeIMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
MOJINMEPU3ALMS U MOJTUKOHACHCAIHS.

OKCIEpUMEHTAJIbHBIE METOAbl H3YUEHHs] BEIIECTB M HUX MpPEeBpalllCHUN:
O3HAKOMJICHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

Mexrpe1MeTHBIE CBA3U.



Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU U3YUEHUU OPTraHUYECKON XMMHH B
10 kmacce OCyIIECTBISICTCS 4YEpe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX MOHSATHHI, TaK U MOHSATUN, SIBIASIOIIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT'O I[UKJIA.

OO0uue ecTecCTBEHHO-HAyUYHbIE TOHSTHS: SBJICHUE, HAYUYHbIN (hakT, TUIOTE3a,
3aKOH, TEOpHs, aHAIM3, CHHTE3, KiacCU(HUKaIus, MepUuoIUIYHOCTh, HAOJIOJACHUE,
M3MEpEHHE, IKCIIEPUMEHT, MOJICIIHPOBAaHUE.

dusnka: MaTepus, DJHEprusi, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKUM YpOBEHb, BEHIECTBO, Tel0, OO0BEM, arperaTHoOe COCTOSHUE
BeIecTBa, (U3NUECKHE BEIUYMHBI U €AMHUIIBI NX U3MEPEHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTMYECKH AaKTUBHBIC BellecTBa (O€NKH, YIJIEBOMbBI, KHUPBI,
(hepMeHTHI).

['eorpadus: MuHepasbl, TOPHBIE TOPOJIBI, TOJIE3HBIE HCKOIAeMbI€, TOILIUBO,
pPECYpCHL.

TexHonmorusi: NUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUSA,
MOIOIIME CPENICTBA, JJEKAPCTBEHHBIE U KOCMETHYECKHE Iperaparhl, MaTepUasbl U3
MCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

Teopernyeckre 0CHOBbI XUMHUU

XUMHAYECKAN 3JIeMEHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAA
000J04Ka. DHEPreTUYECKHEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeNieHrs 3JEKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB MEPBbBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[Tepunonnueckuit 3akoH u Ilepuognueckas cucreMa XUMMHUYECKUX JIEMEHTOB
J. . MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U [leprmoamyeckoil cuctemsl
xumuyeckux aneMmeHtoB JI. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUS CBOWCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB IO TpynnaM U Mepuojaam.
3HaYEHHE NEPUOJUYECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBsA3b. BHABI XUMHYECKOW CBS3U
(koBaJieHTHAsl HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajimyeckas). MexaHu3Mbl
oOpa3oBaHUsl KOBAJEHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIA U  JOHOPHO-
akienTopHeiil). Bomopoanas cBs3b. BaneHTHOCTh. DIEKTPOOTPHUIIATEIHHOCTb.
Crenenb okucneHus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJISIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. UMbl KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PELIETKH.

[TondaTue o mucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenknartypa
HEOPraHUYECKUX BeIIECTB. [e€HeTMYecKass CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJ1acCaM.

Xumuyeckass  peaknus. Knaccudukanuss  XMMHUYECKUX — peakiuid B
HEOPraHUYECKOM U OPraHUYEeCKOM XMMHUHU. 3aKOH COXPAHEHHUS MacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TP XUMHUUECKUX PEAKIIUSX.

CxopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3inuHbIX (pakropoB. OOpaTtumbie
peakuun. XUMHYECKOE paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSIHHUE
xuMuyeckoro pasHosecus. IIpunuun Jle [larense.

DnekTponuTHyueckas auccounaiys. CunbHbIC B ciaa0bie daekTpoautsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpAJIbHAs, IEJIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

OKCINEPUMEHTAIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MNPEBpallCHUM:
neMoHcTpanusa taonui «[lepuoandeckas cucrema xumuueckux siaementos JI. U.
MenneneeBay, U3y4eHUE MOJIeNIe KPUCTAJUIMUECKUX PEHIETOK, HAOIIOACHUE U
OMHUCaHuEe AEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCUIA
BOJIOPO/ia B MPUCYTCTBUU KATAIM3ATOPA, ONMPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBIO YHHMBEPCAJIBHOIO HWHJAMKATOpPA, pEaKIHMH HOHHOTO OOMEHa),
MPOBECHNE TPaKTUUECKON paboThl «BiusiHue pa3nuuHbiX (PaKTOpOB HA CKOPOCTH
XMMUYECKOU PEAKIIAN.

Pacuérnbie 3anaun.

Pacu€éTtei 1O ypaBHEHMSM XHMMHUYECKMX pEAKUHK, B TOM YHCIIE
TEPMOXUMUYECKUE pPACUETBI, PacU€Thl C HCIOJB30BAHUEM IIOHATHUS «MAacCOBasd
JIOJIS1 BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxenne ©HemeraymioB B llepuommueckon  cucreme
xuMudeckux sjaeMmeHToB J[. M. MenpaeneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnueckue CBONWCTBA HEMETAUIOB. AJUIOTpONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOJia, cephl, hocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BAXHEHUIITUX HEMETAJIOB (TaJOT€HOB, CEphI, a30Ta,
dochopa, yriaepoga W KpemHHMs) U UX  COCAUHEHHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOJAOPOJAHBIX COSTUHEHHU ).

[IprMeHeHnEe BaXKHENIIINX HEMETAJUIOB U UX COEIMHEHUMN.



Meramnel. [lonoxenune meramuioB B llepuoanyeckon cCUCTEME XMUMHUYECKUX
sanementoB JI. V1. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000J0YEK
atomoB MetasuioB. OOmue ¢uznueckue cpoiictBa MetaiioB. CIuUiaBbl METAJLIOB.
DIIEKTPOXUMHUUYECKHI Pl HANPSIKEHUN METALIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEWIIMX METAIOB (HATPHUH, KaJlWi, KaJbIIUM,
Mar"ui, aJlOMAHHAM, ITMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUM.

OO6uue cnocoObl moyyeHus MeTauioB. [IpuMeHeHHe MeTalaoB B OBITY U
TEXHHUKE.

OKCINEPUMEHTAIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MNPEBpaALICHUMN:
M3YyUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbD», OOpPa3l0B HEMETAJUIOB, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/a4, HAOJI0JICHUE W OINHCAaHUE JIEMOHCTPALIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE TUJPOKCHUJIA AIOMUHUSA C PacTBOpaMHU
KHUCJIOT U IIEJ0Yei, KAYeCTBEHHbIC PEAKIMU Ha KATUOHBI METAIJIOB).

Pacuérnsie 3anaun.

Pacuétbel mMacchl BemiecTBa WM O00OBbEMa ra3oB 10 HW3BECTHOMY KOJIUYECTBY
BEILlECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YacTBYIOUIUMX B PEAKI[MU BEIECTB,
pacu€Thl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CJIU OHO
M3 BELIECTB UMEET IPUMECH.

XuMuA U KU3Hb

Ponp xumum B o0ecrniedyeHUHM DKOJOTHUYECKOH, SHEPreTHUYeCKOM U IMHIIEBOM
0€30MacHOCTU, pa3BUTUU MeAuIUHBL. [loHATHE O Hay4yHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUMN.

[IpenacraBnenuss 00 OOHMUMX HAYYHBIX MNPUHIUIIAX [MPOMBIIIJIEHHOTO
MOJTYy4YE€HUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHIECTB M MaTEpPUANIOB: BAXXHEWIIIME CTPOUTEIbHBIC
MaTepuaiabl, KOHCTPYKUHOHHBIE MAaTepuajbl, KpAacCKH, CTEKJIO, KepaMuKa,
MaTepuanibl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTraHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XuMHSIT W 3J0pOBBE YEIIOBEKA: MPABWJIA HCHIOJIB30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOr0 MCIOIb30BaHUs IpenapaToB ObITOBON XUMUU
B IIOBCEJJHEBHOM KU3HU.

Mexrpe1MeTHBIE CBA3U.

Peanuzanusa  MeXnpeAMETHBIX  CBsA3€d MpU  H3y4eHUH  oOmel wu
HEOpraHU4eCcKoM Xxumuu B 11 Kiacce OCyIIECTBIAETCSA Yepe3 MCIOIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TMOHSITUM, TakKk W TOHSATUN, SBISIIOLUIUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0uue ecTeCTBEHHO-HAy4YHbIE MOHSTHS: HAay4yHbIM (DakT, TUmore3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiaccupuKaius, TM[epUOJUIHOCTb, HAOIIOJEHUE,
JKCIIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHHUE, SBJIICHHUE.



dusmka: MaTepus, SHEPrusi, Macca, aToM, JJICKTPOH, MPOTOH, HEHTPOH, HOH,
W30TOII, PATMOAKTHBHOCTh, MOJICKYJIa, SHEPTECTHUECKHUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHE BEIeCTBA, (PU3HMYCCKHUE BEIWYUHBI U CAUHUIIBI UX
HU3MEPEHUS, CKOPOCTb.

buonorus: kmerka, opraHmsM, OJKocucTtema, Omochepa, Makpo- U
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIESCTB B OpraHU3ME.

['eorpadusa: MuHepaabl, TOPHBIC IMOPOJBI, IMOJS3HBIC UCKOIMAeMBbIC, TOILIHBO,
pECYpCHI.

TexHonOTHSA: XUMHUYECKAs] MPOMBIIUICHHOCTh, METALTYpPTrHsl, MPOW3BOACTBO
CTPOUTEIBHBIX MAaTEPHUAJIOB, CEJIbCKOXO3SHCTBEHHOE IIPOM3BOICTBO, IHIICBAs
MPOMBINIJICHHOCTh,  (hapMarieBTUYeCKass  IPOMBIIIICHHOCTh,  IPOHM3BOJICTBO
KOCMETHYECKHUX TMpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHUAJIOB,
AJIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyyYaroluUMHCs TporpamMM cpeaHero oOiiero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJMETHbIM M TpeAMETHbIM). HaydHo-MeToauyeckoil OCHOBOWM st
pa3palbOTKH TUJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUSI MPOrpamMM CPEJAHEro OOIIEero
00pa3oBaHus SIBISIETCA CUCTEMHO-IESITEIbHOCTHBIN MOIXO0/.

B COOTBETCTBUM C CHCTEMHO-IESITEIHLHOCTHBIM TMOJIXO0JIOM B CTPYKType
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHHUS MpeaMeTa «XHUMHs» Ha YpPOBHE CPEIHErO
o0111ero oOpa3oBaHus BbIJICIEHBI CIEAYIONIUE COCTABISIOININE:

OCO3HAHHE OOYYAIOUIUMHUCS POCCHUUCKOW TpaxKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJU4Yue MOTUBAIIMHU K 00yUEHHUIO;

[[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEN U UCTOPUUECKUX TPAAUIUMK 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEeNIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMH, MNPUCYIIUMH 1I€JIOCTHOM
CUCTEME XUMHYECKOTro 00pa30BaHMUs;

HaJu4Yue MPaBOCO3HAHUS HKOJOTUUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HEHHBIC TIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS TMpeaMeTra «XHUMHS» JOCTUTAIOTCS B
€MHCTBE Y4YEeOHOW U BOCIHUTATENHHOM JESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COLMOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIealaMd POCCUHCKOr0 TPaKJAHCKOro OOIecTBa, NPUHATBIMU B OOIIECTBE
HOpMaMU U TpaBWIaMH  TOBEACHUS, CHOCOOCTBYIOIIMMHU  MpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yyYaromuxcs.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHS OTPaXaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEIbHOW M MPAKTUYECKOU JIESITEIHLHOCTU
0o0yyYaroluxcs Mo peagu3alui IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOIMOPSIAKY;

MpEACTAaBICHUS O COLMAIbHBIX HOPMax M TMpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W MO3HABATENbHBIX 3aJlay, BHIIIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHATU3€ PA3IMUHbIX BUJIOB YUEOHOU €S TEIbHOCTH;

2) NIaTPUOTUYECKOTO BOCTIUTAHMSL:

IIEHHOCTHOT'O OTHOIIEHHS K HCTOPUYECKOMY M HAayYHOMY HaCIEIUIO
OTCYECTBCHHON XHMMH;

YBOXEHHSI K TIPOLIECCY TBOpPYECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
MPUMEHEHUS] XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh Pe3yjbTaT
JUIMTENbHBIX ~ HAOMIOACHUM, KPOMOTJIMBBIX JKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPYy/Aa YUEHBIX U NPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIETYIONIEM
aHanu3e MH(POpMAIMU O MEPEAOBBIX JOCTUKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIEHMBATh CUTYAIlH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIEC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE TMOBEJCHUE M IMOCTYNKH CBOUX TOBapHIIEH ¢
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHWE TMOCJIEACTBUN STHUX
MOCTYTKOB;

4) dpopmMupoBaHNS KYJIbTYPHI 310POBbS:

MOHUMAaHMS 1IEHHOCTEM 3I0poBOro U 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJIUMOCTU OTBETCTBEHHOT'O OTHOIIECHUSI K COOCTBEHHOMY (DM3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJitoieHUs1 TpaBWil 0OE€30MacHOro oOpallleHus C BELeCTBAaMU B OBITY,
IOBCEITHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH;

MOHUMAHMSI 1IEHHOCTH TPaBUJ HWHJIUBUAYAIbHOTO U  KOJUJIEKTUBHOI'O
0€30IacCHOro MOBEACHUS B CUTYAIIHX, YTPOKAOIIUX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAHUS MOCIEICTBUI M HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOTOJIs1, HAPKOTUKOB, KypEeHUS );

5) Tpy10BOI0 BOCTIUTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Yy4e€OHO-HCCIEA0BATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYrUx BHUAAX
NeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHHH MPAKTUUYECKUX 3ajad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEI0 Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4YEHUIO0 Mpodeccuid pa3iuyHOro pojaa, B TOM
YyCJie HA OCHOBE MPUMEHEHHUs TPEAMETHBIX 3HAaHUM M0 XUMUH;

YBAXEHUA K TPYAY, JIIOAAM TPY/Jla U PE3yJabTaTaM TPYyAOBOM JEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYATbHOM TpaeKTOpUH
oOpazoBaHus, Oyaymied npodeccun U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U
noTpedHoOCTEN 00111ECTBA;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

AKOJIOTUYECKHU II€J€CO00Pa3HOTr0 OTHOUIEHUS K MPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAaHMS )KU3HH HA 3€MIIE;

MOHUMAHHS TJIO0ATBHOTO XapakTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
DKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE ITPUPOTHON U COLMATIBHOM CPEBI;

OCO3HAHUS HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
penIeHns BONPOCOB PAlOHAIBHOIO PUPOAONOIb30BaAHNS;

AKTUBHOTO HENPUATUA JICUCTBUM, NPUHOCIAIIMX BPEH  OKPYKaIOUIEH
MPUPOJIHON cpeJlie, YMEHUsI MPOrHO3UPOBATH HEOJArONMPUSTHBIE SKOJOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPAATh UX;

HaJIMYUSI Pa3BUTOTO SKOJOTMYECKOTO MBILIUJICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OnbITa NEATENbHOCTH 3KOJIOTUYECKON HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAJIBHOMU
MpPaKTUKE, CIOCOOHOCTM U YMEHHUS aKTUBHO NPOTHUBOCTOSITH HIEOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHMS cCHeU(UKH XUMHU KakK HayKd, OCO3HaHUA €€ poju B
(GbopMUPOBaHUU PAIMOHAIBHOTO HAYyYHOI'O MBIIUICHUS, CO3JaHUU IE€JIOCTHOTO
MpeACTaBIeHUs] 00 OKpY>KalollleM MUpE KaK O €IMHCTBE MPUPOJbI U UYeJIOBEKa, B
MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOexKAEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JUISi COBPEMEHHOM
UMBWIK3ALMAU: B €€ TyMaHUCTUYECKOW HANPABICHHOCTA W BAXXKHOM pPOJU B
CO3/IJaHUM HOBOU 0a3bl MaTepUalibHOM KYJBTYpPhI, PEHICHUU TJI00ATbHBIX MPOoOIeM
YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOW, JHEPIreTUYECKOM, NUILEBON U
AKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHUU MEIMIIMHBI, 00ECIECYCHUU YCIOBUHU
YCIEIIHOTO TpyJAa H DSKOJOTMYECKH KOMMOPTHON KU3HM KaXKIOrOo UJIeHA
o011ecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCHOJIb30BaTh



MOJIy4yaeMble 3HAHUS JIJIsl aHalu3a U OOBSCHEHUS SIBIICHUM OKpPYXaIoIIero Mupa u
MPOUCXOJAIIUX B HEM U3MEHEHUH, yMEHUS JeiaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB U HUMEIOUIUXCA JAHHBIX C 1EJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npooyieM B peajbHbIX JKU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENbCKOMN AeATebHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU MO XHUMHUU B
COOTBETCTBHH C KM3HEHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3inyHbIX chepax npodhecCHOHAIbHON
NeSATEeNbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHs Ha
YPOBHE CPEIHET0 00IIeT0 00pa30BaHUs BKIIIOUAIOT:

3HAYUMBbIE ISt dhopmupoBaHus MHPOBO33PEHUS oOyyaromuxcs
MEXIUCITUTUIMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPAXKAIOITUE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHEIMUPUKY METOJOB IO3HAHUSA,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MpoIlecC, CUCTeMa, Hay4YHbIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeIOBaHNEe, HAOIIOICHUE, U3BMEPEHHE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIC Y4UcOHBIC NelcTBHUs (TI03HABATEIbHBIC, KOMMYHHUKATHBHbIC,

PEryJIATUBHBIE), o0ecrnieunBaroIIKe dbopmupoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH U COLIMAJIBHON KOMIIETEHIINU 00YyYaroInXcs;
CIIOCOOHOCTD oOyyaromuxcst HCIIOIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAIbHbIC y4eOHbIC
JIEUCTBUS B ITIO3HABATEILHOU U COLIMAJIBHOM MPAKTUKE.

MeranpeaMeTHbIE PE3yiabTaThl OTPAXKAOT OBJIAJECHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PErYJATUBHBIMU
JICHCTBUSIMU.

OBaajnenue YHUBEPCAJIbHBIMHU y4eOHbIMH MO3HABATEJIbLHBIMU
AeHCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE TEeHCTBHS:

CaMOCTOSITEIbHO  (OPMYIMPOBATH U aKTyaJIM3UpPOBaThH  MpoOsiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTECPUH HX
JOCTUKEHUS, COOTHOCHUTB PE3YJIBTATHI AEATEIBHOCTH C MMOCTABICHHBIMU LEIAMU;

HCTIOJIb30BaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS —
BBIJICIIATh XAPAKTEPHBIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,



MCIIOIb30BaTh COOTBETCTBYIOIINE MOHATHS JJisI OOBSICHEHHS OTJEIbHbBIX (PAKTOB U
SIBJICHMU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU I KIacCU(PUKAIMU BEHIECTB U
XAMHAYECKUX PEAKIIUU;

YCTaHABIIUBaTh MPUYMHHO-CIEICTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJIECHUS (MHIAYKTUBHbBIE, JEAYKTHUBHBIE, IO
aHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH U TMPOTUBOPEUYHUS B paccMaTPUBAEMbIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITH B MPOIECCE TO3HAHUSI, UCTIOIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIU, MPEOOPA30BHIBATH MOACIIBHBIC MPE/ICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHuYeckas ¢Gopmylia, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YeOHBbIX IMO3HABaTENbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HAa3BaHHbBIE MOJEIbHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIEA0BAaTEIbCKHE ACCTBUSA:

BIIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMSI BEIIECTB U XUMHUYECKHUX
peaKuum;

(dhopmyIHpoBaTh IEIH U 3a1a4M UCCIEI0BAHUS, UCTIOIB30BaTh MTOCTABICHHbIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI /i1 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUN;

BIIQJIETh HABBIKAMHU CAMOCTOATENILHOTO IUTAHUPOBAHUSL W  MPOBEICHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
MpOIIeCCa, CAMOCTOATENIBHO MPOrHO3UPOBATh €ro pe3yJibTar, (opMyJIUpOBaTh
000011IeHNS U BBIBOAbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJIEIAHHOMN padoTe;

npuoOpeTarh ONbIT YYEHUUECKOM UCCIENOBATENbCKOM U MPOEKTHOU
NEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3ajlad, MPUMEHEHUIO Pa3IU4YHbIX
METOJIOB MTO3HAHMUSI.

3) padora ¢ uHpopmaumeii:

OpPUEHTHPOBATHCS B PA3JIUYHBIX HUCTOYHMKAX MWHPopMauuu (HAy4HO-
MONyJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIep>KaHMs, CIPAaBOYHbIE MOCOOUS,
pecypcbl MHTEpHETa), aHATUM3UPOBATh MHPOPMAIUIO PA3IUYHBIX BUAOB U (POpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTH;



(dbopmyIHpoBaTh 3aMPOChl U MPUMEHSITh Pa3IMYHbIE METO/bI MPU MOUCKE U
orbope wuHpoOpMalMK, HEOOXOAUMOW ISl  BBINOJHEHUS YYEOHBIX 3ajay
ONPEIEIIEHHOTO TUIIA;

npuoOpeTaTrh OMbIT HCMOIB30BaHUSA HH(GOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUU U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  TIpEACTaBICHUS
uHopMmaimu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIULIbI, PUCYHKU U JIPYTUE);

UCIONb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACTBa mpu padore C
XUMUYECKOW uH(MOpMalMel: NPUMEHSATh MEXNpeaMeTHbie (dusnyeckue u
MaTeMaTU4YEeCKUE) 3HAKU U CUMBOJIBI, (OpMYJibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIONB30BaTh U MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJUYECKHE CpEJICTBA
HarJISTHOCTH.

OBJaeHne yHHBEPCAIbHBIMH KOMMYHUKATUBHBIMH J1€/iCTBUAMMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbl B XOJ€ Uajiora u/uin
JMCKYCCUM,  BBICKa3blBaTh  HUjeH, (GOPMYJIHPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TIPEIJIOAKEHHON 3a/1a4H;

BBICTYNIaTh C TNpPE3CHTallMeN pe3ylbTaTOB IO3HABATEIBHON NESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO UM COBMECTHO CO CBEPCTHUKAMMU TP BHITIOJTHEHUU
XUMUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIIEAOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealu3alii yueOHOro MpoeKkTa U (PopMyIupoBaTh BHIBOJIbI
[0 pe3yibTaraM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS NO3ULHMHN B
X0J1e 00CYX/IeHUsI U 0OMEHAa MHEHUSIMH.

OBiajieHNe YHUBEPCAJIbHBIMH PEryJSTUBHBIMU AeCTBUSIMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISITh CBOIO TO3HABATEIHHYIO
NeATEeNbHOCTb, ompefensis e€ I1edd W 3ajlaud, KOHTPOJIMpPOBaTh W IO Mepe
HEOOXOJMMOCTU KOPPEKTHUPOBATH MpejiaraéMblii  aJlropuT™M JAEUCTBUM TpHU
BBITIOJIHEHUM Y4YE€OHBIX UM HCCIENOBATeNIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (exTUBHBIN crnoco0 HMX pemeHuss ¢ Y4ETOM TOJyYEHHs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKITUSX;

OCYUIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHaJIH3a
Y CAMOOLICHKH.

NPEJMETHBIE PE3YJIbTATBI

10 KVIACC

[IpenmeTHbIe pe3ynapTaTbl OCBOCHHS Kypca «Opranudeckas XUMUS»
OTPaXaroT:

chOpMHUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHbl MHpPA, POJA XHMUUA B TO3HAHUM SBICHUMN



npuposibl, B (GOPMUPOBAHUM MBIIUIEHUS W KyJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUS TPAKTUUECKUX 3aj1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3J0POBBIO U MPHUPOIHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIOYAET:
OCHOBOIIOJIAralOIINe TMOHATHS (XUMHUYECKUH DIIEMEHT, aToOM, JJICKTPOHHAs
000J10UKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKAast
CBSI3b, CTPYKTypHas ¢opmyisia (pa3BEpHyTas M COKpalléHHas), MOJib, MOJSpHas
Macca, MOJIIpHBIA O00BEM, YrIEepONHBIA CKeJeT, (YHKIMOHAIbHAS TpYIINa,
paauKall, U30MepHsi, ©30MEPhl, TOMOJIOTUYECKUN PsiJl, TOMOJOTH, YTIE€BOJOPOIbI,
KHCIIOPOA, U a30TCOJEp Kalllue COEAMHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPHS] CTPOCHUS
opranuyeckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUsI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XHUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUSA,
JeXale B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX
SABJICHUHN, (PAKTONOTMYECKUE CBEACHUS O CBOICTBax, COCTaBe, IOJYYECHUU U
0€30MacHOM HCTOJb30BaHUU BAXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY U
MPaAKTUYECKOMN JEATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE MNPU3HAKU TOHSTHUIA,
YCTaHABJIUBaTh WX B3aUMOCBSI3b, MCMOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS HPU
OMHUCAHUU COCTaBa, CTPOCHUS U MPEBpAIICHUN OPTraHUYECKUX COCAUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJB30BATh XUMHUUYECKYIO CHUMBOJIUKY JJIS
COCTaBJICHUS MOJICKYJISIDHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaLIEHHOM)
dbopMysl OpraHMYeCKMX BEIIECTB W YPAaBHCHUN XHUMHUYECKUX pEaKIui,
M3TOTaBIUBATh MOJIENIM MOJIEKYJl OPraHMYECKUX BEIIECTB ISl WJUIIOCTPAIlUU HX
XUMUYECKOTO ¥ TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAJICHKHOCTh H3YUEHHBIX
OpraHWYeCKUX BEHIECTB IO WX COCTaByY U CTPOCHUIO K OMNPENeIEHHOMY
KJIACCy/Tpynne COEQUHEHUN (YIJIeBOJOPOAbL, KHUCIOPOA U a30TCOoJepKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEJIUHEHMS), JaBaTb WM Ha3BaHUA IO
cucremarnuecko HomeHknatype (IUPAC), a Takke NpUBOAUTH TpUBHUAILHBIC
Ha3BaHUS OTMEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOIWICH, AaleTUJICH,
ATUJICHTIIUKOJNb, TIULEpPUH, (peHois, (GopManmpaeruj, aneTaibIeruja, MypaBbUHAs
KHCJIOTA, YKCYCHas KUCJIO0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
bpyKTO3a, Kpaxmani, eJUTi0JI03a, TTIUIKH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XHUMUYECKOW CBSI3M B
OpPraHUYECKUX COCIMHEHUSX (OJJMHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH TMOJIOKEHUSI TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa 11t 00bsICHEHUS! 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MaCChl BEIIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMIl  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
¢uznyeckre M XUMHYECKHE CBOMCTBA TUMUYHBIX MPEICTABUTENCH pa3IMYHBIX
KJIaCCOB OPraHUYECKHUX BEUIECTB (METaH, 3TaH, STUJIEH, MNPOIUJIEH, aleTUJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30J, METAaHOJ], 3TAHOJ, STUJICHIJIUKOJb,
[JIMIEPUH, (EHOJ, alleTalbJIeTUl, MypaBbUHAsI M YKCYyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, IIeJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WILTIOCTPUPOBATH T€HETUUECKY IO
CBSI3b MEXJYy HHUMH YpPaBHEHUSMU COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUMN C
MCIIOIb30BaHUEM CTPYKTYPHBIX POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOIO
Chipbsi (HeTh, MPUPOAHBIA Ta3, Yrojib), CIHOCOOBI UX MEepepadOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB NepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 1O XUMUUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa
peakiMu 1O W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX
BEILIECTB WM NPOIYKTOB PEAKIIUN );

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUW OO0 OCHOBHBIX
METOJ]aX HAYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYECHUH BEUIECTB U
XUMUYECKUX SIBIICHUN (HaOII0/IeHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJb30BaTh CUCTEMHBbIE XHMHWYECKHE 3HAHUS [JIsi TPUHATHUS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MPaBUIIa MOJIb30BAHUS XUMUUYECKOM
MOoCy/0oi M JIabOpaTOPHBIM O0OpYJOBAaHHMEM, a TaKXe MpaBuiia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBIMOJHITH XUMHUYECKUU
AKCHEPUMEHT (IIpEBpaICHUs] OPraHUYECKUX BEIIECTB MIPU HarpeBaHUU, MOJIyYEHUE
ATUJIEHA U U3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JeHaTypalusi OCJIKOB NMpPU HArpeBaHUU, IBETHbIC PEaKIMu OCIKOB) B
COOTBETCTBHM C TMpaBWJIaMH TEXHUKH OE30MAaCHOCTU MpU OOpalieHuu ¢
BEIllECTBAMU U JITa0OPATOPHBIM O0OpPYJOBAaHUEM, TNPEACTABIATH PE3yJIbTaThl
XUMUYECKOTO JKCIEpUMEHTa B (GopMe 3alucCh YypaBHEHUU COOTBETCTBYIOIIHUX
peakiuii u GopMyJIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XUMHUECKYIO
uHpopMalMIO, TMOJIYy4YaeMyl M3 Pa3HbIX MCTOYHUKOB (CpEACTBa MacCOBOM
uHdopmanuu, IHTEpHET U Apyrux);



c(hOpMUPOBAHHOCTh ~ YMEHHMIl  CcOOJIIOJaTh  MpaBWia  JKOJOTMYECKU
1enecooOpa3Horo MOBEJAEHUST B OBITY W TPYJOBOM JAESATEIBHOCTH B LEIAX
COXPAHEHHUsI CBOETO 340POBbS U OKPYKAIOILIEH NPUPOAHOU CpEAbl, OCO3HABATH
ONaCHOCTHb BO3JCUCTBUS HA JKUBBIE OPraHU3MBbI ONPEACIEHHBIX OPraHUYECKUX
BelllecTB, moHumasi cmbica mokazarens [1/IK, moscHsTe Ha mpumepax crnocoObl
YMEHBIIEHUSI W MPENOTBPALLEHUs KX BPEIHOTO BO3IACUCTBUSA HA OpPraHu3M
YeJI0BEKa;

JUIs 00Y4YaroNIMXcsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOAAaX TIO3HAHUS BEIIECTB U
XMMUWYECKUX SIBJICHUM;

JUISL CIIETBbIX W CIHAa0OBUIAIIMX OOyYalOIMXCS: YMEHHE HCHO0JIb30BaATh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadeHui JI. bpalins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOIas u HeopraHudeckas
XUMUSD OTPAXKAIOT:

chOpMHUPOBAHHOCTh  NPEJACTABICHUM: O XUMHUUYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHbI MHPA, POJIM XUMHU B TO3HAHUMU SIBJIICHUU
npuposibl, B  (GOPMUPOBAHUM  MBIIUIEHUS W KyJAbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM JJIsl pEIICHUS TPAKTUUECKUX 3aj1au
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHUH, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIAraloline MOHATUA (XMMHUYECKUM 3JIEMEHT, aToM, W30TOoIN, S-, p-, d-
AJEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTh, CTENIEHb OKUCJIEHHUS, XUMUYECKas CBA3b
(KoBaneHTHAsl, MOHHAsS, METAJNINYECKasi, BOJIOPOIHAS ), KpUCTAJUITMYECKasl PeIIETKa,
TUNBl ~ XAUMUYECKUX  PEAKUUM, PacTBOp, DJIEKTPOJMUTHI,  HEICKTPOJIUTHI,
AJEKTPOJUTHYECKAST JUCCOLHUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEb, CKOPOCTH
XUMUYECKOM peaKii, XUMUYECKOE PAaBHOBECHE); TEOPUM W 3aKOHBI (TeOpus
AJIEKTPOIUTUYECKON Aucconuanuu, nepuoanueckun 3axkon J[. 1. Menpneneesa,
3aKOH COXPAHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS SHEPTUU
MpU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJOTHUECKHE CBEJCHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HMCIOJIb30BAaHUM BAKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTHUUECKOM JEATEIbHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE MNPU3HAKU TOHSTHUIA,
YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIOJIB30BAaTh COOTBETCTBYIOLIUE IOHATHS IPU
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJB30BATh XUMHUUYECKYIO CHUMBOJIUKY IS
cocTaBieHus (OpMyJa BEIIECTB M  ypaBHEHUM XUMHUUYECKUX  PEaKIUH,
cucreMmatnueckyto HomeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIVICKUCIbI Tra3, aMMHUaK, raméHas
W3BECTb, HETAIlIEHAS] U3BECTh, MTUThEBAS CO/A, MTUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUHN ONPEIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKHUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOMU
CBSI3U (KOBaJICHTHAs, MOHHAsI, METAJNINUECKasi, BOJOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTAJTMYECKOW PEmIETKM KOHKPETHOTO BellecTBa (aTOMHasi, MOJICKYJsIpHas,
MOHHAs, METAJJTMYECKAs), XapaKTep CpPebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHECHUM;

c(hopMUPOBAaHHOCTH YMEHUU YCTAaHABJIUBATh MPUHAJIEKHOCTD
HEOPraHUYECKUX BEIIECTB MO HX COCTaBy K ONpeAciEHHOMY Kiaccy/rpyrre
COEIMHEHUH (MPOCTHIE BEIIECTBA — METAIbl 1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCJIOThI, aM(OTEpPHBIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICH MEPUOAUYECKOro 3akoHa [l.
N. MenpeneeBa 1 AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEILHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB XHMMHUYECKHUX 3JIeMEHTOB 1—4 mnepuonoB Ilepuoanueckor CUCTEMBI
xumuyeckux snemeHToB JI. WM. MenneneeBa, UCHoOJIb3ysl MOHATUS «s-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHYECKUX JJIEMEHTOB U UX COCIAUHEHUU
[0 TIepuoaM u rpymnmnaM [lepuoanyeckor CUCTEMBbl XUMUYECKHUX dieMeHToB [[. U.
Menaeneena;

c(hOpMUPOBAaHHOCTh yYMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHUYECKHE CBOWCTBA HEOPraHWYECKHX  BEILIECTB  PA3JMYHBIX  KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T'€HETUYECKOW CBA3U MEXIY HEOPraHUYECKUMU
BELIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHS KJIAaCCU(PUIHUPOBATH XHUMHUYECKHE PEAKIUU IO
pPa3IUYHBIM TpU3HAKaM (YUCIYy U COCTaBY pEarupyrolinX BEIIEeCTB, TEIIOBOMY
addekry peakunu, U3MEHEHHIO CTENEHEW OKHUCICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaKkIuu, y4acTHIO KaTalu3aTtopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABIISITh YPABHEHUS PEAKIUNA Pa3IUYHBIX
THUIIOB, TOJIHBIE U COKpAIlIEHHBIC YPABHEHUS PEaKIUii HOHHOTO OOMEHa, YUUThIBas
YCIIOBHUSI, TPU KOTOPBIX 3TU PEAKLIUU UAYT A0 KOHIIA;



c()OPMHPOBAHHOCTh yYMEHUN MPOBOAUTH PEAKIMH, MOATBEPKIAOIINE
KAUECTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh
OMBITHBIM ITYTEM MOHBI, MPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BELIECTB;

c()OPMHPOBAHHOCTh YMEHHMI  pacKpblBaTh CYIIHOCTb OKHUCJIHMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUUNA MOCPEACTBOM COCTABJIECHMS AJIEKTPOHHOIO OajaHca
3TUX pEaKLUN;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
pEeakLUU OT Pa3IMYHbIX (PAKTOPOB; XapaKTep CMEIIEHU XUMUYECKOIO paBHOBECHUS
B 3aBUCHMOCTH OT BHeIIHero Bo3zzaeictBus (mpuniui Jle [latensbe);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaThb XUMUYECKHE IPOLECCHI,
JeXallkie B OCHOBE MPOMBIILJIEHHOTO MOJIYYEHHs] CEPHOW KHUCIIOThI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEICTABICHUM 00 OOIIMX HAay4HbIX NPHUHLMIAX U
AKOJIOTMYECKUX MPOOJIeMax XMMUYECKOTO POU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOAUTH BBIYHUCIEHUS C MCIOJIb30BaHHEM
MOHATHUSL «MAcCOBasl J10JIsl BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHUYECKUX PEAKIUSAX, MacChl BEIIECTBA WIK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, Macce WIM O0BEMY OJHOrO M3 YYacTBYIOUIMX B PEAKLUUU
BELIECTB, TEIJIOBOr0 3 (eKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIUH;

c(OpMHPOBAHHOCTh YMEHHUU COOJIIOATh PaBUIIa MOJIb30BAHUS XUMHYECKOM
NOCYJI0M M J1abOpaTOpHBIM OOOPYJIOBaHMEM, a TaKKe MpaBWiIa OOpallleHHus ¢
BEILECTBAMU B COOTBETCTBUM C MHCTPYKLUHSIMH IO BBIIOJIHEHHIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHHWI IUIAHUPOBAaTH U BBINOJHATh XHWMHYECKHI
AKCIIEPUMEHT (pa3jI0kKEeHUE MEePOKCUAAa BOJOPOAA B NPHUCYTCTBHM KaTalu3aTopa,
ONpEJINIEHHE Cpebl PpPacTBOPOB BEIIECTB C IMOMOUIbIO YHUBEPCAIBHOIO
MHIUKATOPa, BIUSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakuuu,
peakluud MOHHOrO OOMEHa, KayeCTBEHHbIE peaKkluu Ha cyibdar-, KapOoHAT- U
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHHMS, PELIEHUE SKCIEPUMEHTAJIbHBIX 3aJad I10
teMaM «Metamel» u «Hemeramnb») B COOTBETCTBMM C MpPaBHJIAMH TEXHUKU
0e30macHOCTH NP OOpaIlEHUH C BEIIECTBAMU U JIA0OPAaTOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XUMHUYECKOIO0 JKCIIEpUMEHTa B (QopMe 3amucu
YPaBHEHUI COOTBETCTBYIOLIMX peakuuil U (HOpMyJIUpOBaTh BBIBOABI HA OCHOBE
ATUX PE3YNbTATOB;

c()OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAJIU3UPOBATh XHUMHUYECKYIO
MH(pOpPMAIMIO, MOJIYyYaeMyK U3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOM
KOMMYHUKaLUK, IHTEepHET U ApyTHX);



c(hOpMUPOBAHHOCTh ~ YMEHHMIl  CcOOJIIOJaTh  MpaBWia  JKOJOTMYECKU
1enecooOpa3Horo MOBEJAEHUST B OBITY W TPYJOBOM JAESATEIBHOCTH B LEIAX
COXPAHEHHUsI CBOETO 340POBbS U OKPYKAIOILIEH NPUPOAHOU CpEAbl, OCO3HABATH
ONaCHOCTH BO3JEMCTBUs HA )KUBbIE OPTaHU3MbI ONPEAECIEHHBIX BELIECTB, IIOHUMAas
cmbici mokazarenst [IJIK, mosicHATh Ha mOpuMepax CmocoObl YMEHBIICHUS U
MPENOTBPALLEHUS UX BPEAHOIO BO3AEUCTBUS HA OPTaHU3M UYEIIOBEKA,

JUIs 00y4YaroIIMXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbS: YMEHHE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAaX IO3HAHUS BEIIECTB U
XMMUYECKUX SIBIICHUM;

JUISL CIIETBIX W CNAa0OBUIAIIMX OOyYaloIMXCS: YMEHHE HCHOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadeHuid JI. bpalins nis 3anucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoanuecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ KonTpoabnbie | IlpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pasnea 1. Teopernyeckne 0CHOBBI OPraHU4eCKOH XUMUH
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHMS OPraHNYECKUX COETMHEHUN A. 3
M. bytneposa
Hroro no pazaeny 3
Pa3zpnen 2. YriaeBogopoabl
2.1 IIpenenbHbIe yIIIEBOIOPOABLI — AJIKAHBI 2
9 HenpenenbHble yrieBoI0OpO/Ibl: aJIKEHBI, 6 |
aJIKa/INEHBI, aJIKUHBI
2.3 ApoMaTHYECKUE YTIIEBOIOPOIbI 2
54 IIpupoaHbIE HICTOYHUKH YIJIEBOJOPOJIOB U 3 |
ux nepepadoTka
Hroro no pazaeny 13
Pa3zpnen 3. Kucaopoacoaep:xamnue opranudeckue coeJuHeHNs!
3.1 Crnuptsl. DeHon 3
39 Anpaerunsl. KapOOHOBBIE KUCTOTHI. 7 1
Cnoxuble 3¢upbl
33 VYrneBoabl 3 1




Hroro no pasaeny

13

Pasnea 4. Azorcoaepskanue oOpraHu4ecKue coeJuHeHHs

4.1 AMuHbl. AMMHOKHCTIOTHL. benku 3
Hroro no pazaeny 3
Paszpnen S. BbIcOKOMOJIEKY/ISIpHbIE COeIMHEHUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34




11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Kontposbubie | IpakTuueckune
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnea 1. TeopeTnyeckue 0OCHOBbI XHMHH
Crpoenue atoMoB. Ilepnoanueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMUYECKHUX 3
snemeHTOB J[. 1. Meneneera
12 Crpoenue BemectBa. MHOroo6paszue 4
' BEILECTB
1.3 XUMHUYECKUE PEAKLIUU 6 1
Hroro no pazaeny 13
Pasnen 2. Heopranuveckasi Xumusi
2.1 Merauibl 1
2.2 Hewmerannsl 1
)3 CBsI3b HEOPraHMUYECKUX U OPraHUYECKUX )
' BEILECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMHUS U )KU3Hb 4
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 3







IHOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne aTa ngposbie
w/n Tema ypoka Beero KonTtpoabnbie | IlpakTnueckue iyqelmﬂ :)Iﬁl()l:lI;OBaTeJILHLIe
padoThI padoThI pecypesI
1 IIpeamer opraHu4ecKon XUMHH, €€ 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopust CTpOEHHUSI OPraHUYECKUX
2 coequHenunit A. M. Bytneposa, €€ 1
OCHOBHBIE I10JIOKEHHUS
[IpencraBnenue o knaccuukauu
3 opraHuueckux Bemects. HomeHnknarypa |
(cucteMarnyeckasi) U TPMBUAJIBHbIE
Ha3BaHMs OPraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUHN Psif
5 MeraH u 3TaH — npocTenIne 1
IIPEICTAaBUTENN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUJEH U NPOIUIEH — IpocTeiine |
IIPEICTAaBUTENN AJIKEHOB
2 [Tpaktuyeckas padora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3yUEHUE €T0 CBONCTBY
Ankanuensl. byraguen-1,3 u
9 MeTunoyTanuen-1,3. [lomyuenue 1
CUHTETHUYECKOTO KayuyKa ¥ PE3UHbI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS,

10 TOMOJIOTMYECKUHN psi. AIETHIIEH —
IIPOCTEUILN IIPEACTABUTEIb AIKUHOB

1 Beruncienus 1o ypaBHEHUIO XUMUYECKOM
peaxkuuu

12 ApeHsbl: 0eH3011 1 TONTyos1. TOKCHYHOCTD
apeHOB

13 I'enernueckas cBs3b YIJIEBOAOPOJOB,
IIPUHAUIEKANIUX K Pa3IMYHbIM KJ1accaM
IIpupoaHbIE HICTOYHUKH YIIIEBOAOPOIOB:

14 NPUPOJIHBIN ra3 U MOMyTHHIE HETAHbIC
rasbl, He)Th ¥ IPOIYKTHI €€ mepepaboTKH
IIpupoaHbIE HICTOYHUKH YIIIEBOAOPOIOB:

15 MPUPOJIHBIN ra3 U MOMyTHHIE HETAHBIC
ras3bl, He)Th ¥ MPOIYKTHI €€ mepepaboTKH

16 KonrtpomnsHast pabota no pazuerny
«YTIIEBOAOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHoJI. BooponHas cBs3b

13 MHoOroaTroMHbI€ CIIUPTHI: AITUIIEHTIIUKOIIb U
[JIALEPUH

19 @deHoII: CTPOCHUE MOJIEKYIIbI, (hu3ndeckue
U XMMHUYECKUE CBOICTBA, IPUMEHEHHE

20 Anpnreruast: GopMalbIeTUa U
aneTanpaeruy. AeToH

)1 OnHOOCHOBHBIE MIpeJeNIbHBIE KapOOHOBBIE
KHUCJIOTBI: MypaBbUHas U YKCYCHas

22 ITpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH X O0JICMHOBAaA KHUCJIOThI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHUCIIOT

24 Mpb1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, NX MOIOIILIEE JICHCTBHE
CnoxHble 3(pUpbI KaKk TPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MIAPOIU3 CIIOKHBIX
3¢upoB

%6 Kupsl: ruaponus, npUMEHEHNE,
OnosIornvecKas posib KHUPOB
VYraeBoJpl: cocTaB, KiaccuuKarus.

27 Baxueiiue npeacraBuTeNnu: TIII0K03a,
¢bpykTO3a, caxapo3a

)% Kpaxman u 1nemitono3a Kak IpupoHble
MIOJINMEPBI
KonrtponsHast pabota no pazuerny

29 «Kucnopoacoaep:xaiiue opraHuuecKue
COEIUHEHUS»

30 AMWHBI: METUJIAMHUH U aHWJIUH
AMUHOKHCIIOTHI Kak aM(pOTepHbIe

31 OpraHUYECKUE COCAUHEHUS, UX
ouonornyeckoe 3HaueHue. [lenruapt

39 benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

1 OcCHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

34 OCHOBHBIE METO/IBI CUHTE3A




IInmacTmaccsel, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEUHEHUMN.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3YyYeHHs

DJIEKTPOHHbIE
nudposbie
o0pa3oBaTte/ibHbIE

pecypcbl

XUMHUYECKUH DIIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIysi aTOMOB

Ilepuonnueckuii 3akoH u [lepuonuueckas
cHCTeMa XuMuueckux 3jementon 1. U.
MenpeneeBa, uX CBSI3b C COBPEMEHHOMN
TEOPUEN CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUsI CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX COSIUHEHHUM T10
rpyIaM U nepuojaaM. 3HaueHUe
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 3eMeHToB /.M. MeHeneeBa B
pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XuMuieckast CBsizb, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BonopoaHas cBsA3b

BanieHTHOCTB. DIIEKTPOOTPULIATENLHOCTb.
Crenenb okucieHud. BeriecTBa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTpOEHUS

[lonsiTHE O AMCTIEPCHBIX CHCTEMaX.
WctruHHbBIE U KOJIOUIHBIE PACTBOPBIL.
MaccoBasi 1071 BEIIECTBA B PaCTBOPE




Knaccugukamus 1 HOMEHKIATypa
HEOPraHWYECKUX COeAMHEHU. ['eHeTnueckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, Pa3IMUHBIX
KJIaCCOB

Knaccugukamuss XaMUUeCKUX peakuui B
HEOPraHUYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHUS DHEPTUU IIPU
XUMUYECKUX PEAKLUAX

Ckopoctb peakuuu. OOpaTuMble peakuy.
XHUMHUYECKOE paBHOBECUE

10

[Tpaktuyeckas padora Ne 1. «BnusHue
pa3nuYHbIX (PAKTOPOB HAa CKOPOCTH
XUMHYECKON PEAKIIUN»

11

OnexTponuruueckas aucconuanus. Ilonsartue
0 BoJopoHoM nokasarene (pH) pactopa.
Peakuuu nonnoro oomena. I'maponus
OpPraHMYECKUX Y HEOPraHNYECKHUX BEIIECTB

12

OKHUCIUTENFHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [Tonstre 06 snexrponuse
pacIuIaBoOB U PaCTBOPOB COJIEH

13

KonrtponsHast pabota no pazuerny
«Teopernyeckre OCHOBBI XUMHUM»

14

Meraiel, ux nonoxenue B [lepuoanueckoi
CHUCTEME XMMHUYECKUX 3eMeHToB /I, 1.
MeneneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O0mue pu3nIecKre CBOKWCTBA
METaJIOB




15

CrninaBel METAJUIOB. DJIEKTPOXUMUYECKUH P
HaIpSHKEHUH METaJUIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUM, KaJlui, KalbLUW, MarHu,
QITIOMUHUN) U UX COCTUHEHUN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX
COCIMHECHUN

18

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COCIMHECHUN

19

[Tpaktuyeckas padora Ne 2. "Pemenue
AKCHEPUMEHTAJIBHBIX 3aJa4 110 TEME
«Mertanne"

20

Hemerannsl, UX mo10XE€HUE B
[lepuoanueckoi cucteMe XUMHYECKUX
anemenToB /. 1. Meunneneepa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

Pur3nYECKUE CBOMCTBA HEMETAIIOB.
Annotponusi HEeMETaUIoB (Ha IpUMepe
KHCTIopoJia, cephl, Gpocdopa u yrieposa)

22

XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPLI U UX
COECIMHEHUI

23

XuMu4eckue CBOMCTBaA a30Ta, hocodpa 1 Ux
COECIMHEHU I

24

XHUMHUYECKUE CBOMCTBA YIJIEPOAA, KPEMHUS U
HUX COeIUHEHUN

25

IIpuMeHeHNe Ba)KHENIINX HEMETAIUIOB U UX
COECIMHEHU I

26

O000LLEHNE ¥ CUCTEMATU3ALIMS 3HAHUHN 110




TeMme «HemeTamnbely». BeraucieHus mo
YPaBHEHUSM XUMUYECKUX PEAKLIHUNA U
TEPMOXUMUYECKUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemenue

27 JKCIIEpUMEHTAIIBHBIX 3a/Ja4 110 TEME 1
"HemeTtanns!"»

)% KonrtpomnbHast pabota no Temam «MeTasuib» 1
u «Hemeramis»

79 Heoprannueckue 1 opraHndeckue KUciIoThI. 1
Heopranuueckue u opraHndeckue OCHOBaHHS
AM(poTepHbIE HEOpraHUYECKUE U

30 opranudeckue coeprHeHus. ['enernueckas 1
CBSI3b HEOPraHMYECKUX U OPraHHMYECKUX
BEIIECTB
Ponb xumuu B 0O6ecrieueHuH SKOJIOTHYECKOi,

31 SHEPreTHYECKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBnenus 06 oOMMX HAYYHBIX

32 MIPUHLUAIIAX IPOMBIIUICHHOIO ITOIYYEHUs 1
BAKHEUILNX BELIECTB

33 YenoBek B MUPE BEILIECTB U MaTepUaloB 1

34 XUMHUS U 310pPOBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

http://him.1september.ru Enunas xomnexnus LIOP: IIpegmeTrHas KoyeKus
«XuMu»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuUHbIE
skcnepuMeHThl: xumus. Komnekiust Poccuiickoro o01ieo06pa3zoBaTeabHOrO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast onumIinaa mKoJIbHUKOB 10 XUMUU
http://chem.rusolymp.ru Oprannyeckast XuMus: 3JI€KTPOHHbBIA YUYCOHUK 151
CpPETHEH IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: 3JIEKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJIEIK: XUMUS
http://www.chemistry.ru JlucTanimoHHas OJTUMITHA/IA 10 XUMHH:

TEJICKOMMYHHUKAIMOHHBIN 00Pa30BaTEIIbHBINA TPOCKT






