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HOACHUTEJBHASA 3AIINCKA

[Iporpamma nmo XxuMuM Ha ypoBHE CpelHero odiero oopa3oBaHus pazpaboTaHa
Ha ocHOoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O0 obpa3zoBaHuu B
Poccuiickoit ®denepanun», TpeOOBaHHI K pe3yibTaTaM OCBOCHHS (eaepaabHOu
oOpa3oBaTenpHON TporpamMmbl  cpemHero oOmiero ob6pazoanus (POIT COO),
npencTaBlieHHbIX B DefepaqbHOM TOCYJapCTBEHHOM 0O0pa30BaTEIbHOM CTaHAapTe
COO, c¢ yuérom Konmenmuu mnpenojaBaHus y4eOHOTO ImpeaMera «XUMHUS» B
oOpa3oBarenbHbIX opranuzanusix Poccuiickoit denepaiuu, peaaus3yommux OCHOBHBIC
oOpa3oBaTeNbHbIE MPOTPaMMbl, U OCHOBHBIX NOJIO)KeHUH «CTpaTerun pa3BUTHUS
Bocniutanus B Poccuiickoit @enepaunn Ha nepuoa 1o 2025 roga» (PacnopsbxeHue
[IpaBurensctBa PD 0T 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJOB K pa3padOTKE NpOrpaMmbl MO XHMHH, K OIPEIEICHUIO
oOmel crpaternu OOy4eHHs, BOCIUTAHUS U Pa3BUTUS OOYYaIOIIUXCSA CPEICTBAMU
yueOHoro npeamera «Xumus» i 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHrentyanpHbie ToyokeHuss PI'OC COO o B3auMMOOOYCIIOBICHHOCTH IIEJIeH,
COJIEp)KaHus, pe3yJbTaTOB O0Oy4eHHs] U TpeOOBAHMH K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHOW  OpraHu3allid, SBJSETCS HEOTHEMJIEMOW YacThlO HX
oOpazoBaHHOCTH. OHO  CIYXHUT 3aBEpILAIOLIUMM  JTAaloOM  peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KJIOYEBBIX IEHHOCTEH, MPUCYIIUX
LIEJIOCTHOM CHCTEME XMMHUYECKOTO 00pa3oBaHusl. DTH LIEHHOCTH KacaloTCs NMO3HAHUS
3aKOHOB MPUPOJIbI, (POPMUPOBAHKS MUPOBO33PEHMS U OOILEH KyJIbTYphl YEIOBEKA, a
TaK)K€ SKOJIOTMYECKU 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM
cpene. Peanusyercs xumuyeckoe oOpa3zoBaHHe OOy4alOLIUXCS Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHUs CpEJACTBAMHU y4e€OHOIro mpeaMera «XUMUs», COJEp)KaHHE U
MOCTPOEHUE KOTOPOTO OMpEAESEHbl B MporpaMMme Mo XUMHH € YYETOM crieuu@uKu
HAayKl XUMHUH, €€ 3HAUYCHUS B MO3HAHUM MPUPOJABl U B MATEPHAIBHOW >KU3HU
oOmiecTBa, a Takke ¢ y4y€TOM OOMIMX Iefed U MPUHLUIIOB, XapaKTEPU3YIOIIUX
COBPEMCHHOE COCTOSTHHE CHUCTEMBI CpeaHero obmero oOpa3zoBaHus B Poccuiickoit
denepauum.

XUMHSI KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT oco0yi0 pojib B
COBPEMEHHOW IMBUJIM3ALIMHY, B CO3/JaHUHM HOBOM 0a3bl MaTepHabHOM KyJIbTyphl. OHa
BHOCUT CBOM BKJaa B (OPMHUPOBAHHME DPALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3J]aHUE IEJOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE
OpUpPOABl M YEJOBEKa, KOTOpoe (POpMHUPYETCs B XMMHUU Ha OCHOBE INOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIETO0 MHpPA, OCO3HAHUS B3aMMOCBA3U MEKIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHO B3aUMOJEHCTBYS C JAPYTMMHU €CTECTBEHHBIMM HayKaMM, XHMHS CTaja
HEOTHEMJIEMON YacThl0 MHUPOBOW KYJIbTYPhl, HEOOXOAUMBIM YCIOBHEM YCIIEUTHOTO
TpyJa W JKA3HU KaXI0oro wieHa ooOmiectBa. CoBpeMeHHas XuUMHs Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HaIlpaBlieHA Ha pELICHUE
[JI00ANbHBIX MPOOJIEeM YCTOMYMBOIO PA3BUTHSL 4YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, UIIEBOM, 3KOJOTNYECKON O€30IaCHOCTH M OXPaHbI 3J0POBbSL.

B coorBercTBMM € OOMMMHM LEIAMH W OPUHIUIAMU CPEIHEro OOIIEero
oOpazoBanus conepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIil ypOBEHb
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIECTBEHHO HAa OOLIEKYJIbTYPHYIO IMOITOTOBKY
oOy4Jaronuxcsi, HLOOXOUMYIO UM JIJIsi BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEIMIHOTO BKJIFOUEHUS B )KM3Hb COIL[MYMa, MPOJOLKEHHS] 00pa30BaHUs B PA3IMYHbIX
00J1aCTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  nipeAMeTa  «XUMHsD — SBISIIOTCS  0a30BbIe  KYpPChl  —
«Oprannyeckas xumus» u «OOmas W HEOpraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW MO HEOPraHWYECKOW XMMHUHU (C BKIIOUCHUEM 3HAHUU U3 OOIIEH XUMUM) U
OpraHn4eckon xumuu. POpMUPOBAHHE JAHHOM CUCTEMBI 3HAHUM TIPU W3YYECHHUH
npeaMera 00ecrneynBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOT000Opa3Hsl BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa conaepkanusi kKypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMHUs» copMupoBaHa B MporpamMme MO XHMHH Ha OCHOBE
CUCTEMHOIO TMOAXOJa K M3y4eHUI0 Yy4yeOHOro Marepuaia U 0OOyCJOBIIEHA
HUCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUM HA OMPEACNIEHHBIX TEOPETHUECKUX
ypoBHsX. Tak, B Kypce OpraHu4ecKoi XMMHUH BELIECTBA pACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUHM CTPOEHUS OPTaHWYECKUX COCAWHEHMM, a TAaKKE€ Ha YpOBHE
CTEPEOXMMHUYECKHUX M DJIEKTPOHHBIX MPEICTABICHUN O CTPOCHUH BellecTB. CBeIEHUS
00 M3yyaeMbIX B Kypce BEIIECTBAaX JAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OHMOJIOTMYECKH aKTUBHBIX COCIUHEHMHA. B Kypce OpraHmueckoil XUMUU
MOJIY4YarT pa3BUTHE CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
MEpBOHAYAJIbHBIE TPEJCTABICHUS O XHMHUYECKOW CBSI3M, KJIACCHU(PUKALMOHHBIX
IIPU3HAKAX BELIECTB, 3ABUCUMOCTH CBOWCTB BEUIECTB OT UX CTPOCHUS, O XUMHUYECKOU
peakuu.

[Toq HOBBIM yrjaoM 3peHUs B TmpeaMeTe «XuMus» 0a30BOr0 YypOBHS
paccMaTpUBaeTCs H3YYEHHbIH Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOpPETHUYECKU Marepuan U  (PaKTOJOrMYECKHUE CBEJCHHMS O BEIIECTBAX W
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMHS»  OOYyYaromMMCsl TPEJOCTaBISETCS BO3MOXHOCTH OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETHYECKHX U METOAOJOTHYECKHX MO3HUIIHM,



rny0Xe TOHATh HCTOPUYECKOE W3MEHEHHE (PyHKUMHA STOro 3akoHa — OT
00o01m1aroIIei 10 00bACHSIONIEH 1 MPOTHOZUPYIOUICH.

Ennnas cucremMa 3HaHUM O BAXKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOCHHUM,
CBOMCTBAaX M NPUMEHEHHM, a TAKKE O XUMUYECKUX PEAKIMIX, X CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoJHserca B kKypcax 10 u 11 kimaccoB aneMeHTaMu
COJIEp)KaHusl, MMEIOMIMMH KYJIbTYPOJOTHUYECKHM M MPHUKIAIHON XapakTep. OTH
3HAHUS CIIOCOOCTBYIOT ITOHMMAHHUIO B3aUMOCBSI3M XUMHUU C JAPYTHMH HayKaMmH,
PACKpBIBAIOT €€ poJib B MO3HABATEIBHOW M MPAKTUUYECKON NIEATEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCITUTAHUIO YBaXKEHHS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPHUH U
MPAKTUYECKUX MPUIOKEHUNH XUMHUHU, MOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B
OOIIECTBEHHO W JHUYHOCTHO 3HAUYMMBIX MpoOjeMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKA OCMBICIIMBATh HMH(POPMAIIUIO U TTPUMEHSATH €€ I TOTIOJHEHUS 3HAHHM,
pEIICHUS] UHTEIUICKTyaIbHBIX M AKCIIEPUMEHTANbHBIX UCCIEI0BATENbCKUX 3a7a4. B
I[EJIOM COJIepXKaHUE Y4YeOHOro mnpeamMeTa «XUMHUs JaHHOTO YPOBHS H3y4YEHUS
OpPUEHTUPOBAHO Ha (HOPMUPOBAHHE Yy OOYYAIOUIUXCA MHUPOBO33PEHUYECKONW OCHOBBI
s TOHUMaHUS (UIocOpCKUX WACH, TaKUX KaK: MaTepuajbHOe eIUHCTBO
HEOPTaHMYECKOTO M OPraHUYEeCKOro MHUpa, 0OYCIOBICHHOCTh CBOWMCTB BEIIECTB HX
COCTaBOM M CTPOCHHEM, IMO3HABAEMOCTh MPUPOIHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA
U peuieHUus TMPOTHUBOPEUYUH MEXKIy HOBBIMU (akTaMu ¢ TEOPETUYECKUMHU
MPEINOCHUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHHWH DKOJOTUYECKUX MpoOieM, a
Tak)ke MpoOseM COEepPEeKEHUS DHEPTETUUYECKUX PECypCOB, CBHIPBS, CO3IAAHHS HOBBIX
TEXHOJIOTMHA U MaTEPUAIIOB.

B mnnmanme pemenus 3agad  BOCHUTAHUS, Pa3BUTUS M COIMAIM3AIUU
OoOy4Jaronuxcsi TMPUHATBIE TPOrPAMMONM IO XHMHH TOJIXOJbl K OMPEIEICHUIO
COMEp)KaHusl ¥ TOCTPOCHHsI TMpeAMeTa TMpPeayCMaTpUBalOT  (POPMHUPOBAHNE
YHUBEPCATbHBIX yUeOHBIX NEHCTBHUI, MMEIOMMX 0a30BOE 3HAYCHHE IS PA3TUYHBIX
BUJIOB JIEATENILHOCTH: pEIICHWs TMpo0ieM, TIOWCKa, aHajau3a ©u 0o0paboTKH
uHopMaIuu, HEOOXOAMMBIX [JIi TMPUOOPETEHUS OMbITa MPAKTUYECKONW U
HCCIIeIOBATENIbCKOM IEITeTbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IIO3HAHWN XUMUHU.

B mpakTuke mnpenonaBaHuWs XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U Ha YPOBHE CPEeIHEro olIero oopa3zoBaHusl, MPU ONPEICICHUN
cCollepKaTeIbHOW XapaKTEePUCTHKU IeJiel M3y4YeHHs TIpeIMeTa HampaBlieHuEM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO TpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HayKd KaK O0JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKOM
JESTEIBHOCTH YEJOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOANYECKOW TOYKM 3PEHUS TaKOW IMOAXOA K ONPENEIICHUIO LENEeH H3y4eHMs
MIpEeAMETA SIBJISICTCS BITOJTHE OMPaBIaHHBIM.

CorymacHO MaHHOW TOYKE 3PEHHS TJABHBIMU IIEJSIMH HM3YyYCHHs TMpeaMeTa
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 ki1.) sIBIIAIOTCSA:



e (QopMupoBaHue CHCTEMBI XUMHYECKHX 3HAHUHW KaK  BaKHEHIIEH
COCTAaBILIIOLIEN €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JIKAT KIIFOYEBBIC TOHATHSA, (PyHIaMCHTaJIbHBIC 3aKOHBI W TECOPUU XHUMHH,
OCBOGHHE s3bIKa HAYKH, YCBOCHHE W IMOHUMaHHUE CYIIHOCTH JJOCTYITHBIX
0000IIEeHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIICHHE C MCTOpUEH HX
pa3BHUTHUS U CTAHOBJICHHSI,

e (opMUpPOBaHHE W Pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHHS
BEIICCTB U XUMHUYECKUX PEaKIii, HEOOXOIUMBIX JJIsI IPUOOPETCHUSI YMEHUI
OpPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUIECCKUX SIBJICHUN, UMEIOIUX MECTO
B TIPUPO/JIC, B MPAKTUYECKOMN U MMOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHHHA M CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
OOBSICHEHHEM  XUMHYECKOTO  DKCIEPUMEHTa,  COOJIIOJICHWEM  TIPaBHI
0€30I1acHOr0 OOpaIeHUs C BEIICCTBAMM.

Hapsimy ¢ aTuM, conepkarenbHasi XapaKTEpHCTHUKA IIeJield W 3a7ad W3YYCHHS
mpeaMeTa B MporpamMMme 1o XMMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHUH C
HOBBIMHU TIPUOPUTETAMHU B CHUCTEME cCpemHero oomiero obpaszoBanusi. Ceromns B
IpernoaBaHi XUMHU B OOJIbIICH CTEIIEHU OTAAETCS MPEANOYTCHHE MPAKTHYCCKOM
KOMITOHEHTE COJIepyKaHUsI 00YUCHHsI, OPHEHTHPOBAHHOM HA IMOATOTOBKY BBIITYCKHUKA
001eo0pa3oBaTeIbHOM  OpraHM3allii, BIQJACIONICT0 HE HaO0OpoM 3HaAHUN, a
(YHKIIMOHAJILHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHUSMH AKTHBHOI'O
MOJIyYCHUS 3HAHWW W TPUMCHEHUS HMX B PCATbHON JKU3HM JUIS PCIICHUS
MPAKTUYCCKHX 3a]1ad.

B cBsI3UM ¢ 3THM IIpHW M3YYCHHUH TIPEeIMeTa « XUMUSD» TOMHHHUPYIOIIEE 3HAUCHHE
MIPHOOPETAIOT TaKUE IEeIN U 3a/1a49H, KaK:

ajanrtanus OOyJaromMXCs K YCJIOBHSM JAMHAMHYHO Pa3BUBAIOILIETOCS MHPA,
dbopMHUpOBaHHE  WHTEUICKTyaJlbHO  pPa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSATEIHPHOMY MPUHSATHIO TPaAMOTHBIX
pelIeHnii B KOHKPETHBIX JKH3HCHHBIX CHTYAIlMsIX, CBS3aHHBIX C BEIISCTBAMH U HUX
MPUMEHEHHEM;

dopMupoBaHne y  OOydalOmIMXCS  KIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIICTCHIIMI), HWMECIONIMX YHHBEPCAIbHOE 3HAYCHUE I PA3JIMYHBIX BHUIOB
JESTeLHOCTU: peIIeHuss MpoOJieM, MOWCKA, aHamu3a W o0paboTKM HWH(POPMAIINH,
HEOOXOUMBIX JIJISl TIPUOOPETCHHSI ONBITA JACSITEILHOCTH, KOTOPasi 3aHMMAET BaKHOE
MECTO B TIO3HAHWUW XHMHHU, & TaKKe JUIA OIEHKU C TMO3UIMHA 3KOJOTHYECKOM
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHUX MPOIIECCOB HA OpraHU3M
YesI0BeKa U MPUPOIHYIO CPENY;

pa3BUTHE II03HABATEIBHBIX WHTEPECOB, WHTEUICKTYAIbHBIX M TBOPYECKUX
CHOCOOHOCTEN O00ydaroluXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPUOOpETaTh HOBBIC
3HAaHUA TI0 XMMHHU B COOTBETCTBHH C >KU3HEHHBIMH MOTPEOHOCTSMH, MCIIOIH30BAThH



COBpeMEeHHbIe MH(GOPMAIMOHHBIE TEXHOJOTHH JUIsl MOMCKAa M aHanu3a y4eOHOW U
Hay4HO-TIOMYJISIPHOM MH(POPMALUK XUMUYECKOTO COJIEPKaAHUS;

(dopMupoBaHrE U Pa3BUTHE y OOYYAIOIIMUXCS aCCOIMATUBHOTO M JIOTHUECKOTO
MBIIIJICHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPHIE OCOOEHHO
HEOOXOIUMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUM W TPOBEJACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE y  OOydalmmxcsd  YOEKIEHHOCTH B  T'yMaHHCTHUYECKOU
HANPaBJICHHOCTH XUMHUHU, €€ BaXHOM pOJIM B pEUICHUU TJIOOAIBHBIX MPoOiieM
PAlMOHAIIBHOTO TPUPOIOIONIB30BAHUS, TOMOJIHEHHUSI YHEPreTUYECKUX PECypCoB H
COXPAHEHHUsI MPHUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOAUMOCTH OEpEeKHOIO
OTHOLIEHUS K MPUPOJE U CBOEMY 3JI0POBbIO, a TaKXKe€ MNPUOOPETEHUs OIBbITA
WCIIONIb30BAaHUSl TIOMYYEHHBIX 3HAHUN M7 TPUHATHAS TPAMOTHBIX pEIICHUH B
CUTYalUsIX, CBSI3aHHBIX C XUMUUYECKUMH SIBJICHUSMHU.

B yueOHOM mutane cpenHero ooiero o0pa3zoBaHus npeaMeT « XUMus» 6a30Boro
YPOBHSI BXOJUT B COCTaB MPEAMETHOMN 001acTh « ECTECTBEHHO-HAYUYHbIE MPEIMETHD.

OO01iee 4yKCiIO YacoB, OTBEAEHHBIX ISl U3yYEHUsS XMUMHH, Ha 0a30BOM YpPOBHE
cpeaHero oOiero oopa3zoBanus, coctapisieT 68 yacos: B 10 kimacce — 34 yaca (1 gac
B Henelno), B 11 kimacce — 34 gaca (1 gac B Henemo).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHHU

[IpeameT opraHM4ecKOM XMMHH: €€ BO3ZHHMKHOBEHHWE, Pa3BUTHE M 3HAYEHUE B
MOJIy4YeHUM HOBBIX BELIECTB M MaTepuaioB. Teopus CTpOEHUS OpPraHUYEeCKUX
coenquHeHnit A. M. BytnepoBa, e€ ocHOBHbIE Mon0keHUsI. CTpyKTypHBIE (POPMYJIBI
OopraHu4eckux BemecTB. ['omomnorus, nzomeprs. XUMHUYECKas CBSI3b B OPraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBnenre o KiaccupuKalMy OpraHMYEcKUX BemecTB. HomeHkiartypa
OPraHUYECKUX COCAMHEHMH (CUCTeMaTHyecKas) U TpHUBHAJIbHbIE HAa3BaHUSA
BAKHEUIIMX MPEACTABUTENEN KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOABl HM3YyYEHHs BELIECTB W MX IPEBpPALICHUM:
O3HAaKOMJIEHUE C 00pa3laMy OpraHMYeCKUX BEIIECTB M MaTepuajlaMu Ha UX OCHOBE,
MOJCJIUPOBAHUE MOJEKYJ OpPraHMYECKHUX BEIIECTB, HAOJIOJACHUE W OIHUCAHUE
JEMOHCTPALlMOHHBIX ONBITOB IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB MpPHU
HarpeBaHuM (IU1aBjeHNEe, OOYTIIMBAHUE U TOPEHNE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKHA psAx. MeraH W 3TaH —
MPOCTEUIINE MPEICTABUTENN AaJIKaHOB: (PU3MYECKHE W XHMMHUYECKHE CBOMCTBA
(peakuuy 3aMelIEHUs] M TOPEHMs), HAXO0XKJIEHHWE B NPUPOJE, TMOIYyYCHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, FOMOJOTUYECKUNA PsifA. DTUIIEH U TPOINUJIEH —
MPOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3MYECKHUEe U XHUMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUWSA, TAJOTCHHUPOBAHUS, TUApAaTallMd, OKUCIEHUS H
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u wmerunOyraauen-1,3: crpoeHue, BaKHEWIINE
XUMHUYECKUE CBOICTBa (peakuusi mnonumepuszanuu). l[lomydeHue CHHTETHUUECKOIO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psif. AlleTUIIeH —
OpOCTEHIINKA  MpEeACTaBUTENb aJKWHOB: COCTaB, CTpOoeHHE, (U3NYECKUE U
XUMHUYECKHUE CBOMCTBa (pEeakuuu THAPUPOBAHMS, TajJOT€HUPOBAHUS, TUIpaTalliH,
TOpPEHMSI ), IOJyYEHUE U IPUMEHEHHUE.

Apenbl. beH3on: cocraB, cTpoeHue, (U3MUECKHEe M XUMUYECKUE CBOMCTBA
(peakuuu TaJOTeHUPOBAHUS U HUTPOBAHUS), MOJYyYEHHE WU NpPUMEHEHue. 1oryon:
cocmas, cmpoenue, QuauyecKue u XuMudecKue ceoUCmsa (peakyuu 2ai02eHupo8anHus



U HUMpoBanus), nonyyenue u npumeHnenue. TOKCUYHOCTH apeHOB. [ 'eHeTmyeckas
CBA3b MEXAY YII€BOAOPOIAMH, IPUHAIICKAIUMU K PA3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii Ta3 W NOMYyTHBIE
HedTaubie Ta3bl. HedTh M e€ mpoucxoxaenue. CrocoObl mepepaboTku HeTu:
IEPEroHKa, KPEKUHI (TEpMUYECKUM, KaTalIuTUdeckuil), nuponu3. IIpogykrsl
nepepaboOTKh HEPTH, UX NMPUMEHEHUE B IMPOMBIIUIEHHOCTH U B ObITy. KameHHBbIi
YTOJIb U NPOAYKTHI €r0 MEPEPAOOTKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHs BEIIECTB U HUX IPEBpAIICHUN:
O3HaKOMJIEHHE ¢ 00pa3lamMu IIacTMacC, KayuyyKoB M pe3uHbl, Koyuiekuuu «Hedgts» n
«Yronb», MOJACIMPOBAHUE MOJIEKYJI YIJIEBOAOPOAOB M TaJOr€HONPOU3BOJIHBIX,
MIPOBEICHNE MPAKTHYECKOW PAOOTHI: TIOJyYEHHUE STUJIEHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Bbluncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakmuu (Mmaccbl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NPOAYKTAa PEAKLIMU IO HM3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxxamme opranudeckue coeJHHEHUS

[IpenenbHble  OAHOATOMHBIE CHOUPTHL. MeETaHOI H  3TAHON: CTPOCHHUE,
¢usznueckue W XMMHMYECKHE CBONCTBA (peaklUMHW C aKTUBHBIMH METaJUIaMH,
raJIOr€HOBOJOPOJAaMH, TOpPEHHE), IpPUMEHEHHE. BoAOpomHbBIE CBSI3M  MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa HA OPraHKu3M YeJIOBEeKa.

MHoOroaToMHble CIUPTHI. DTUICHIJIMKOJIb U TIULEPUH: CTPOCHHUE, PU3NYECKUE
M XUMHYECKHE CBOMCTBa (B3aMMOJACHCTBME CO IIEJIOYHBIMU  METAJUIAMH,
KauecTBEHHasl peaklys Ha MHOIOATOMHbIE CHHUPTHI). JleHicTBME Ha OpraHu3M
yesioBeka. [[puMeHenre rimiepuHa U 3TUICHTIIMKOJIS.

®deHoN: CTpOCHUE MOJEKYJbl, (U3UYECKHME U XUMHUYECKHE CBOMCTBA.
Toxcuunocts penosna. [Ipumenenue enona.

Anbnerupl U kemoHvl. DopMabaeru, alleTalblAerull: CTPOCHUE, PU3NIECKHe
M XMMHYECKHE CBOWCTBA (pEakUMM OKHUCIEHHS M BOCCTAHOBJICHMS, Kau€CTBEHHbBIC
peaKiMu), MOJIy4eHHE U PUMEHEHHUE.

OnHOOCHOBHBIE TpeelbHbIe KAPOOHOBbIE KUCIOTH. MypaBbiHasi U yKCycHas
KHUCJIOTBI: CTpOeHUE, (U3MUYECKUe U XMMUYECKHE CBOMCTBa (CBOICTBa, oOIue s
KJ1acca KUCJIOT, peaklus dTepudukaiym), nojydyeHue u npumeHerue. CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI KaK NMPEACTaBUTEIM BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE IeUCTBHE.

CrnoxHble 3Qupbl KaK MIPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MIPOIU3 CIIOKHBIX
spupoB. Kupel. I'maponus xupoB. [Ipumenenue >xupoB. buomnoruueckas posb
KUPOB.

VYrneBoabl: cocTaB, Kinaccuukaius yriaeBoaoB (MOHO-, U- U MOJHUCAXapUIbl).
I'moko3a — mpocTedmmii MOHOcCaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,



du3nyecKkre W XUMHUYECKHE CBOWCTBA (B3aumojeicTBue ¢ ruapokcumaoM meau(ll),
OKHCJICHME aMMHAYHBIM PacTBOpOM okcuaa cepedpa(l), BoccraHoBieHue, OpoKeHHE
[JIIOKO3BI), HAaXOXJEHHE B TMPUPOAE, NPHUMEHEHHE, OUOJIOTUYECKAs pPOJb.
®otocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemmono3a Kak NpupoAHblie NoauMepbl. CTpOEHHE Kpaxmalla U
neunono3sbl.  Pu3MuecKkue W XMMHUYECKHE CBOMCTBAa KpaxMmaia (THIpOJIu3,
KAueCTBEHHAs PEAKIIUs C HOJOM).

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEIIECTB M WX IPEBPALICHUI:
npoBe/ieHue, HaOJIOJICHUEe W OINUCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIUU OJHOATOMHBIX CIHUPTOB (OKHUCIECHHE JTaHOJa
okcunoM wmeau(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIMIEPUHA C
ruapokcugom meau(ll)), anpnerunoB (OKucIeHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapoxkcumom wmemu(ll), B3ammonelcTBUe Kpaxmajga € HMOJIOM),
IIPOBEJICHUE NPAKTUYECKON pabOThI: CBOIICTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Beluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEIIECTBAa WM NPOAYKTa pPEaKIUU MO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTrcoaeprkanue OpraHu4ecKue COeIMHEHHUS.

AMHHOKHCIIOTBI Kak amM(pOTEpHbIE OpraHUYecKue coeauHeHus. Ou3znyeckue u
XUMHUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha mpuMepe TiulHHa). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkn kak mpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHas,
BTOPUYHAST M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCNepUMEHTAIbHBIE METOAbl M3YyYEHHs] BELIECTB M UX MPEBPALLECHUN:
HaOIIOZICHNE W OMHUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OEIKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BroicokoMoieKkyJIsIpHBIE COeIMHEHUS]

OcCHOBHBIE TIOHATHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEAMHEHHI: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPHU3AIUHU, CPEIHSS MOJEKYJsSpHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COECIWHEHUNA —
MOJIMMEPU3ALUS U TTOJIMKOHIECHCAIIHS.

OKCNepUMEHTAIbHBIE METOAbl M3YyYEHUS BEUIECTB U MX MpPEBpalICHUM:
O3HAaKOMJIEHHE C 00pa3llaMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeIMeTHbIX CBS3€H MPU N3yYEHUU OpraHnyecKor Xxumuu B 10
KJIacC€ OCYIIECTBIISIETCSl Yepe3 MCMOJb30BAHME KaK OOUIMX E€CTECTBEHHO-HAYUYHBIX



MOHSTHUM, TaK M TOHATHUN, SBIAIOMIMXCS CUCTEMHBIMHU JUISI OTIENIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'0 LIUKJIA.

OO1Iue ecTecTBEHHO-HAy4YHbIE TOHATHUA: SIBJICHHME, HAy4HbIN (DaKT, TUIoTE3a,
3aKOH, TEOpHs, aHAIW3, CHHTE3, KJIACCHU(pHUKAIMS, NEPUOTUYHOCTb, HAONIIOJIECHHE,
MU3MEpEeHue, YKCIEPUMEHT, MOJICIIMPOBAHHE.

dusuka: Marepus, SHEprus, Macca, aTroM, 3JEKTPOH, MOJIEKYJIa,
HHEPreTUYECKUl YpOBEHb, BEILIECTBO, T€NO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBa,
¢u3nvecKkre BeTUYMHBI U €AMHUIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJIOIMYECKM AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOMABI, KHPHI,
(hepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE TOPOJIBI, TMOJE3HBIE HCKOMAeMbIe, TOILIUBO,
pecypehl.

TexHosorys: NUIIEBbIE MPOITYKThI, OCHOBBI PAllMOHAIILHOTO MUTAHU, MOIOIINE
CpeICTBa, JIEKAPCTBEHHbIE W KOCMETHUYECKHE TMpemapaThl, MaTepuaibl U3
HCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHUYECKUH 371eMeHT. ATOM. S1po atoma, U30TOIbI. DJIEKTPOHHAsA 000JI0UKa.
DHepreTUUecKhe YpPOBHH, TOAYPOBHU. ATOMHBIE opOWTaiu, S-, P-, O- DIEMEHTHI.
OcoOeHHOCTH pacmpeliesieHUusT AJIEKTPOHOB IO OpOUTAIsiM B aToMax »JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLIHsl aTOMOB.

ITepunoanyeckuit 3akoH u Ilepuoauueckas cucremMa XUMHUYECKUX DJIEMEHTOB JI.
N. MenneneeBa. CBsizb NEpUOIUYECKOr0 3akoHa W llepuomnueckoil CHCTEMBI
xumudeckux snemeHToB J[. M. MenaeneeBa ¢ COBpPEMEHHOW TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XUMHUYECKHX DJJIEMEHTOB U
o0pa3zyeMbIX UMM MPOCTHIX U CI0KHBIX BEUIECTB 0 IPyIIaM U NepruoaaMm. 3HauYeHue
MIEPUOANYECKOTIO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHJABI XHMHYECKOW  CBSI3U
(koBazeHTHasi HENOJspHAas W IMOJSIpHAs, WOHHAs, MeTaJUIMYecKas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIGHTHOM XUMHUYECKOM cCBsi3M (OOMEHHBIH M JOHOPHO-
akuentopHslii). BomopomHas cBsizb. BaneHTHOCTb. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH MOCTOSTHCTBA
cocTaBa BelIeCTBA. THNBl KPUCTALIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAJUINYECKON PEIIETKMU.



IlonaTe o0 nucnepcHBIX cucreMmax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPBI.
MaccoBas 10J1s1 BEIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxknarypa
HEOPraHMYECKUX BEIIECTB. [ eHeTHYecKas CBA3b HEOPraHMYECKUX BEILIECTB,
IPUHAIEKAIINX K PA3JITUYHBIM KIIACCaM.

XuMH4ueckass — peakuus. Knaccudukanuss  XuMHUECKUX  peakuuid B
HEOPraHWYECKON U OPraHNYECKOM XMMUU. 3aKOH COXPAaHEHHUSI MacChl BEUIECTB, 3aKOH
COXpPaHEHMS U MPEBPALICHUS SHEPTUU NP XUMHUYECKUX PEAKLIHSIX.

CKOopoCTh peakiuu, €€ 3aBUCUMOCTh OT paziuyHbIX (akTopoB. OOpaTtumbie
peaknuu. XuMH4YecKoe paBHOBecue. DakToppl, BIHAKOIIME HA COCTOSHHUE
xumMudeckoro pasHosecus. [Ipunnun Jle [larense.

Onextponutnyeckas auccouuanusa. CuiibHble U ciadbie AnnekTpoiauTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCIIasl, HEUTPaJIbHAs, IIEI0YHA.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTAIBHBIE METOJbl M3YYEHHsI BEIIECTB M HUX MPEBPAILICHUMN:
nemoHcTpauusa Tabmun «llepuoanueckas cucrtemMa XUMHUYECKUX 3ieMeHToB JI. H.
MenpneneeBa», HU3y4ye€HUE MOJENIEH KPHUCTAUIMYECKUX PEIIETOK, HAOMIOICHHUE U
OMHCaHUE JEMOHCTPALMOHHBIX U J1a00OpaTOPHBIX OMBITOB (Pa3floKEHHE MEPOKCHIIA
BOJIOPOJIa B NPUCYTCTBUM KaTAJIN3aTOPA, ONPEIECICHUE CPEABI PACTBOPOB BEILECTB C
MOMOILBIO YHUBEPCAIBHOIO MHAMKATOpPA, PEAaKIMM MOHHOIO OOMEHa), MPOBEICHUE
MpPaKTUYECKON paboThl «BiusHue pa3nuuHbIX (HAKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaKuum.

Pacuérnble 3anaum.

Pacyétel 1o ypaBHEHHSIM XUMHUUYECKHX PEakUuMid, B TOM  YHCIE
TEPMOXUMHUUYECKUE PACUETHI, PACYETHI C MUCIIOJIB30BAHUEM IOHATHUSA «MaccoBas IOJS
BEILIECTBAY.

Heoprannuyeckasi xumust

Hewmeramnel. [lonoxenue HemeramioB B llepuoanueckon cucreme XUuMHYECKUX
anementoB J[. WM. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (Du3MYECKHE
CBOMCTBAa HEMETAJUIOB. AJUIOTPOIKS HEMETAUIOB (Ha NpHUMeEpe KHUCIOpOJa, CEphI,
dbochopa u yrinepona).

XUMHUYECKUE CBOMCTBA BA)KHEUIIIMX HEMETAJJIOB (TaJOr€HOB, CEphl, a30Ta,
docdopa, yrieposa U KpeMHHUSI) U UX COCTUHEHUH (OKCUIOB, KUCIOPOICOAEPKAIINX
KHCJIOT, BOJIOPOIHBIX COCTUHEHUN).

[IprmeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnel. Ilonoxenne meramioB B [leproanyeckol cucTeMe XMMHYECKHX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JOYEK
atomMoB MeTtauioB. OOmme Qusnyeckue cBoiicTBa MetamioB. CIUIaBbl METaJIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAIIOB.



XUMHUYECKUE CBOMCTBA BaXKHEUIIMX METAUIOB (HATpHM, KaJlWil, KaJbLIMiA,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crnocoOsl ToNMyYeHUs: MeTauioB. [IpumeHeHHe MeTalioB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIbHBIE METOJIbBl M3YYCHMSI BEIIECTB W UX MPEBPALICHUIA:
M3yYCHHE KOJUJIEKIMU «MeTaibl U CIUIaBbl», OOpa3lOB HEMETAIIOB, PEILICHHE
OKCIIEPUMEHTAIBHBIX 3aJad, HaOII0JeHUE W ONHCaHWE JCMOHCTPAllMOHHBIX U
Ja00PATOPHBIX OIBITOB (B3aMMOJCHCTBUE THAPOKCHIA ATIOMHHHS C PacTBOPAMHU
KHUCJIOT U IIeJ0UeH, KaUeCTBEHHbBIC PEaKIIMU Ha KAaTHOHBI METAJJIOB).

PacuérHrbie 3a1aun.

Pacuétel Macchl BemiecTBa WM 00bEMA Ta3oB MO HU3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce€ WM OOBEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacué€Thl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) IIPOTYKTOB PEAKIIMU, €CJIM OJTHO U3
BEIIECTB UMEET IPUMECH.

XuUMHS U )KM3Hb

Ponp xumMuu B 00ECIEUEHUM SKOJIOTUYECKOM, DHEPreTHUYECKON U MHUIIECBOU
0€30MacHOCTH, Pa3BUTUU MeIUIMHBL. [loHATHE O Hay4YHBIX METOJAX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBieruss 00 oOMIMX HAYYHBIX MPUHIUIIAX IMTPOMBIIIJIEHHOTO TOJIYYCHUS
Ba)KHEHIIINX BEIIECTB.

UenoBek B MHUPE BEHIECTB M MATEPUATIOB. BAXKHEHIINE CTPOUTEIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIC MaT€pHUasbl, KPaCKH, CTEKJIO, KEpaMHUKa, MAaTEPUAJIbI
JUTSL DJICKTPOHUKH, HAHOMaTEpHabl, OPraHMYECKUE U MUHEPAITbHBIC YI0OPCHHMS.

XuMHsI W 3J0pOBbE UYEJIOBEKA: IMPABWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, NpaBuiaa 0€30MaCHOTO UCIOJIH30BaHUSI MIpenapaToB ObITOBON XWMHH B
MOBCEHEBHOM >KHU3HM.

MexxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3ed MPU U3yueHUU OOIIeH U HEOPTaHUYECKOU
xuMud B 11 Kacce ocylecTBIsSETCs Yepe3 UCIOIb30BaHNUE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHATUH, TaK WU TOHITUW, SBJISIONIUXCA CHUCTEMHBIMHU JJISI OTIEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TOHSTHUS: HAY4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHUsS, aHANM3, CHHTE3, KiIacCH(pUKAIUsA, IEPHOJUYHOCTh, HAOIIOACHUE,
JKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

®dusuKa: Marepus, dSHEPrUsi, Macca, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH,
W30TOMN, PAaJIHOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (M3MYECCKUE BEIMYMUHBI M CIUHUIIBI HX
U3MEPEHUS, CKOPOCTb.



buonorusa: kneTka, opraHusM, OKocucTema, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPraHU3ME.

['eorpadus: MHHEpaJIbl, TOPHBIC TOPOJIBI, IOJE3HBIC HCKOIMAeMbIe, TOILIUBO,
pPECypCHI.

TexHoJOrHsI: XUMHUYECKass MPOMBIIUICHHOCTh, METAJUTYPrHsi, MPOU3BOACTBO
CTPOUTEIILHBIX ~MAaTepPHAJIOB, CEJIbCKOXO3SIWCTBEHHOEC IPOW3BOJCTBO, ITHINEBAs
MPOMBINIJICHHOCTh,  (papMarieBTHYeCKass  MPOMBIIUICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHUX TMpernapaToB, TMPOM3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB,
DJICKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA TTPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOCHUS
oOy4aronMMuUCs TPOrpaMM  CcpefaHero oOuiero oOpa3oBaHus — (JIMUHOCTHBIM,
METanpeIMETHbIM W NpeAMETHbIM). HaydHo-MeTroauueckoil  OCHOBOM s
pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS IMPOTPAMM CPETHETO OOIIero
00pa3oBaHUsl SIBISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOXO/I.

B CcoOTBETCTBHMM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeaMeTa «XUMHUS» Ha YpPOBHE CpPEIHETO
00111er0 00pa3oBaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaxAaHCKOW WACHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIMYKUe MOTUBALIUU K O0yUEHHUIO;

I[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOCKICHUM JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCSl PYKOBOJCTBOBAaTHCS B CBOECH
NEATEIbBHOCTH 1EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPUCYLIMMH LEJIOCTHOMN
CUCTEME XMMHYECKOTO 00pa30BaHus;

HAJIMYKUE TMPABOCO3HAHUS DKOJIOTHUECKOW KYJIBTYpPhl M CIIOCOOHOCTH CTaBUTh
1[EJIM U CTPOUTH KU3HEHHBIC TJIAHBI.

JIngyHOCTHBIE pe3yNbTaThl OCBOCHUSI TIpeAMEeTa «XHUMHS» JIOCTUTAIOTCS B
€AMHCTBE Yy4YeOHOM U BOCIUTATEIBHOM JNESITEIHHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH U
ujieaJaMi POCCUMCKOTO IPaXkIaHCKOTO O0IIECTBa, MPUHITHIMU B OOIIIECTBE HOPMAMHU
W TpaBUJiaMH  TIOBEJICHMS, CIIOCOOCTBYIOIIMMHU  TIpolleccaM  CaMOIIO3HAHMS,
CaMOPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00YUYaAIOIINXCS.

JIn4HOCTHBIE  pE3yJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
c(OpPMHUPOBAHHOCTh ONBITA TIO3HABATEIBHOM ¥ TPAKTUYECKON JCATEIHHOCTU
o0yyJaromuxcsi Mo peaju3alii MPUHITHIX B OOIIECTBE IIEHHOCTEW, B TOM YHCIIC B
YacCTH:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUSI 00YYAIONUMHUCA CBOMIX KOHCTHTYIIMOHHBIX MPaB M OOS3aHHOCTEH,
YBAKECHUS K 3aKOHY U MTPABOIMOPSIKY;

IOPENCTaBIICHUS O COLMAJIbHBIX HOpPMax M MPaBHIIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX
MIPOEKTOB, PEIICHUHN Y4E€OHBIX W MO3HABATEJIbHBIX 3a/a4, BHIOJHECHUU XUMUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMAaTh W TMPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTHKY U
apryMEHTHI IPYTUX MPU aHATU3E PA3INYHbIX BUAOB YUEOHOU AESATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEYECTBEHHOW XMMUH;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
MIPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JOCTHKEHUS HAYKHU €CTh pE3yJIbTaT
JUIMTEIBHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  TOHCKOB,
MMOCTOSTHHOTO TPYy/ia YYEHBIX U MPAKTUKOB;

MHTEpECca U MO3HABATEIbHBIX MOTHUBOB B MOJYYEHHUH U MOCJIEIYIONIEM aHAIN3E
uH(}OpMAaIUHU O MEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBEJCHUS;

CITIOCOOHOCTH OLICHWBATh CUTYAIlMH, CBS3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TFOTOBHOCTH OILICHMBAaTh CBOE IOBEICHHE W TOCTYNKH CBOMX TOBApHILEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TOCHEACTBUNA ATUX
MIOCTYTKOB;

4) gopmMupoBaHNs KyJbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTEH 370poBOoro M  Oe3omacHoro oOpa3a  KHM3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3WYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus. TMpaBui 0€30MacHOro oOpalleHHus C BEHIeCTBAaMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBLHOCTH;

MOHUMAHMUSI [IEHHOCTHM TMPaBWI HWHIUBUAYAJIBHOTO U  KOJUICKTUBHOTO
0€301acHOro MOBEICHUS B CUTYalLlUSX, YTPOXKAIOIINUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMsI TIOCJICICTBUN W HEMPHUATHS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATENbCKON
NEeSATENBbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSATEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE YYaCTHE B PELICHUHU MPAKTUYECKUX 33]1a4 COLUATbHOU
HaIpaBJICHHOCTH (B paMKaxX CBOEr0 KJlacca, IKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3y4YEHHUIO Mpodeccuil pa3auyHOro poja, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS MTPEAMETHBIX 3HAHUMN 110 XUMUHU;



YBAXKEHHUS K TPYLY, JIIOIAM TPyAa U PE3YyJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW  TPAaeKTOPUHU
oOpazoBanusi, OyayIieit mpodeccuu u peaanu3aiui COOCTBEHHBIX KU3HCHHBIX TUTAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 1€JIeCO00pa3HOr0 OTHOLIEHUS K TMPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHUMAaHUSl IJIO0AJTBHOTO XapakTepa OJKOJOTUYECKUX MpoOsiaeM, BIUSHUS
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHME IMPUPOJTHON U COLMATIBHOW CPEbI;

OCO3HaHMSI HEOOXOAUMOCTH UCIOJIB30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOIMPOCOB PAIMOHAIBHOTO MPUPOIOIIOTIB30BAHMUS;

AKTUBHOTO HENPUATHUS IEUCTBUM, MPUHOCAIINX BPE OKPYKAOLIEH TPUPOIHON
cpene, yMEHHUSI MPOTHO3UPOBATh HEOJATONPHUSATHBIE JKOJIOTMUECKHE TMOCIEACTBUS
MPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYMSL PA3BUTOTO IKOJOTMYECKOTO MBIILUICHUS, 3KOJOTUYECKON KYJIBTYPBI,
ONBITA AEATEIIBHOCTH 3KOJIOTUYECKON HAMPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMHU B TMO3HABaTEIbHOW, KOMMYHUKATUBHON U COIIMAIIBHOW MPaKTUKE, CIIOCOOHOCTH
¥ YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUN XeMOpoOuu;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

c(hOPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMaHUSl CHeMUUKN XUMUM KaK HayKd, OCO3HaHUs €€ poiu B
(GbOpMHUpPOBAaHUM PAIIMOHATLHOTO HAYYHOTO MBINUJICHUS, CO3JaHUM I[EJTOCTHOTO
MPEJCTABICHUST 00 OKpPYXaIoIIeM MHUpPE KaK O €IWHCTBE MPUPOJILI U UYEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U PEHICHUH MpoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOXKIEHHOCTH B 0COO0HM 3HAYMMOCTH XUMUU JIJIS COBPEMEHHOW ITUBUITN3AIINHN:
B €€ T'YMaHUCTUYECKOM HANpPaBJICHHOCTU M BaXXHOW POJU B CO3JaHUM HOBOM 0a3bl
MaTepUAIbHOW KYJBTYPhI, PEIICHUU TJI00ATbHBIX MPOOJEM YCTOWYMBOIO Pa3BUTHUS
YEJIOBEYECTBA — CBIPEBOM, DHEPIETUYECKOM, TIHIIEBOM M  DKOJOTHUYECKOH
0€30MacHOCTH, B Pa3BUTHH MEIUITMHBI, OOECIIEYCHUN YCIIOBUN YCIICITHOTO TPyJa U
AKOJIOTUYECKH KOM(POPTHOM KU3HHU KAXKIOTO YIeHa OOIIEeCTRa,;

€CTECTBEHHO-HAYYHOM TIPaAMOTHOCTH: TMOHUMAHUA  CYIIHOCTA  METOJ0B
MO3HAHUA, HUCIOJIb3yeMbIX B E€CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOIb30BAThH
MOJTy4aeMbI€ 3HAHUS JUIsl aHaIM3a U OOBSICHEHHS SIBJICHUN OKPYXKAIOIIETO MHpa U
MPOUCXOISINX B HEM M3MEHEHWH, YMEHUS JIeJIaTh 0OOCHOBAaHHBIC 3aKIFOYCHUS HA
OCHOBE HAay4HBIX (JAKTOB M MMEIOIINXCS JAHHBIX C IEJIbI0 MOTYyYeHHUS JOCTOBEPHBIX
BBIBO/IOB;



CHIOCOOHOCTH  CaMOCTOSITEJIBHO ~HCIOJb30BATh XMUMHUYECKME 3HAHUSA IS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

MHTEpEeCca K MO3HAHUIO U HCCIIEN0BATENbCKON NEATEIBHOCTH;

TOTOBHOCTU U CIIOCOOHOCTM K  HENpPEepbIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHMM IO XUMHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K OCOOEHHOCTSM TpyAa B pa3luyYHBIX cdepax mnpodeccuoHaIbHOM
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUSA YydyeOHOro mnpeaMera «XUMHUS» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYHNMBbIE TUISL (dopMupoBaHus MHUPOBO33PEHHUS oOyyaromuxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE TOHATHS, OTpa)aroliue
LEJOCTHOCTh HAYYHOM KApTUHBI MHUpa U CHEUU(PUKY METOJOB IO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepusi, BEUIECTBO, SHEPIHs, SIBJICHUE,
IPOLECC, CUCTEMA, HAay4YHbIM (DAaKT, MPUHILMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIE0BaHNE, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

yHHUBEpcajJbHble yueOHble AeMCTBHs (ITO3HABaTEIbHbIE, KOMMYHUKATHBHBIC,
peryisTUBHBIE), obecneunBarome GopMupoBaHre (YHKIUOHAIBHON T'PaMOTHOCTH
Y COLIMAJIbHOM KOMITETEHLIMH 00YYarolnXCsl;

CIIOCOOHOCTh OOYYaOIIMXCS MCIOJI30BATh OCBOEHHBIE MEKIUCIUILIMHAPHEIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W yYHUBEpCajbHble  Yy4eOHble  JCHCTBUS B
ITO3HABATEJIbHOW U COLMAIIBHOW MPAKTHKE.

MeranpeaMeTHble  pe3yiabTaThl OTPAXalOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMHU MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSMH.

OBaanenue YHHBEPCATbHBIMHU y4eOHBIMHU M03HABaTeJbHBIMH
NEeHCTBUSAMM:

1) 6a3oBbIe JIOTHYECKHE TeHCTBHUA:

CaMOCTOSTENIbHO (POPMYJIMPOBATh U AKTyaJIU3UpPOBATh MPOOIEMy, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENATh UENH JEATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH HX
JTOCTH)KEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETSAMU;

UCIOJIb30BaTh TMPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJIEATh XapaKTEPHbIE MPHU3HAKU TOHATUHA WU YCTAHABIMBATH HX B3aWMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIOIINE TMOHATHUS Ui OOBSICHEHHUSI OTACNIbHBIX (DAKTOB H
SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUU ISl KJIacCU(UKAIIMU BEIIECTB U XUMUYECKUX
peakiuu;



YCTaHABIMBAaTh  MPUUYMHHO-CICACTBEHHBIE  CBSI3UM  MEXAY  HM3y4aeMbIMH
SIBIICHUSIMU;

CTPOUTH JIOTHUECKHE pacCyXJAeHUs (MHAYKTUBHbBIC, JEAYKTUBHBIE, TIO
aHAJOTUM), BBIABISATH 3aKOHOMEPHOCTH M TPOTUBOPEUUS B paccMaTpPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUCHUS;

NPUMEHSATh B TPOIECCe MO3HAHMs, UCIOJIb3yeMble B XHMHUU CHMBOJIHMYECKHE
(3HAKOBBIE) MOJIEH, TPEOOPA3OBBIBATh MOJCIIbHbBIC MPEACTABICHUS — XUMHUECKHUNA
3HaK (CMMBOJI) 2JIEMEHTa, XUMUYeckast GopMmyra, ypaBHEHHE XUMHUYECKOU peaKIuu —
OpU PEIICHUU YYEOHBIX IO3HABATENbHBIX M MPAKTUYECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS MJIs1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB M XUMUYECKUX PEAKIIHI.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE HeiCTBUSA:

BJa/IeTh OCHOBAMU METOJIOB HAyYHOTO IO3HAHMSI BEIIECTB U XUMHUYECKHX
peaKiui;

(dopMyTHUpOBATh LIETU U 3a/1a4 UCCIICOBAHMS, UCIIOIH30BATh TTOCTABICHHBIC U
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOMPOCH B KaUECTBE MHCTPYMEHTA MO3HAHUS
M OCHOBBI isg (OpMHUPOBAaHMS THUMOTE3Bl MO TPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMU CAaMOCTOSITEJIBHOTO IJIAHUPOBAHUS U MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIONATh 32 XOIOM
mpolecca, CaMOCTOSTENFHO TPOTHO3UPOBATH €ro pe3ynbTaT, (OpMyIHpOBaTh
0000IIEHUsT U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HMCCIIEAOBaHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOW  HMCCIIENOBATEIhCKOW U MPOEKTHOU
AESITeIbHOCTH, TPOSIBISITH CITIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOHCKY
METOJIOB PpEUICHHUS TMPAKTUYECKUX 3a/]ay, NPUMEHEHHIO PAa3JIUYHBIX METOIOB
MO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B  PA3NMYHBIX HUCTOYHMKAX uWHPopManuu (Hay4dHO-
MOMYJISIpHAS TUTepaTypa XUMUUYECKOTO COJEPIKaHUs, CIIPABOYHBIE TIOCOOUS, PECYPCHI
WNurepHera), aHanu3upoBaTh HH(POpPMALMIO  Pa3IUMYHBIX BHJIOB U (opMm
MpeJICTaBICHUS, KpUTHUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTD;

dbopMyIHpOBaTh 3aMpOChl W MPUMEHSATH PA3JIMYHBIE METOJbI TP TIOUCKE U
orOope wuwHpOpMaNMK, HEOOXOAMMOW JJiA  BBIMIOJHEHUS Yy4eOHBIX  3a7ad
onpenenEHHOro TUIa;

npuoOpeTaTh ONBIT HCIONb30BaHUS MHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAJIbHYIO (pOpMy IpecTaBieHus nHpopManuu
(cxembl, rpaduKu, AUArpPaMMBbl, TaOJIUILIBI, PUCYHKU U IPYTHE);



MCIIOJIh30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEICTBA MpU paboTe C XUMHUECKOU
uH(opMaIuen: TPUMEHSITh MEKNpPeAMETHbIC ((DU3UYECKHEe W MAaTeMaTHYECKHE)
3HAaKH U CUMBOJIBI, POpMYJIbl, aO0OpeBUATYPBl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W IPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPEJICTBA
HaTJITHOCTH.

OBJaeHne YHUBEPCAJIbLHBIMUA KOMMYHHKATUBHBIMHY IECTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAaeMOW TE€MbI B XOJ€ AHAIOra W/WiH
JMCKYCCHUH, BBICKA3bIBATh UJIeH, HOPMYIUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIBHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TMPE3EHTAlMEN pe3yJIbTATOB IO3HABATEIbHOW JEATEIIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMU MPHU BBINOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOHM padOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro MpoekTa u (OpMyIupoOBaTh BHIBOJBI IO
pe3yabpTaraM MPOBEAEHHBIX HCCIEHOBAHUNM IMyTEM COIIACOBAHUS IMO3HMIMN B XOJE
00Cy>XeHust 1 0OMEHa MHEHUSIMHU.

OBJaieHne YHUBEPCAJIbLHBIMU PEryJISITUBHBIMU JeCTBUSAMM:

CaMOCTOSATENIbHO IUIAHUPOBaTh M OCYLIECTBISATH CBOK I03HABATEIbHYIO
NEATENIbHOCTh, OMNpeneNnsas €€ LelId W 3aJadyd, KOHTPOJHMPOBATH W 1O Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh TMpEAJiaraeMblii  alTOPUTM  JCUCTBUN  Mpu
BBIIIOJTHEHUH Y4YEOHBIX MW  HCCIENOBAaTENbCKUX 3ajJad, BbIOMpaTh Haubosee
3¢ (pexTUBHBIN €cMOCOO0 WX pemeHus ¢ Yy4ETOM TMOJYyYEHHUS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEU AEATEIbHOCTA HAa OCHOBE caMOaHalv3a U’
CaMOOILICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkasi XuMuUsh» OTpakaroT:

cOpPMHUPOBAHHOCTh  TPEACTABICHUMM O  XUMHUYECKOM  COCTaBJISFOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMHUHU B MTO3HAHUU SABJICHUW MPUPOIBI,
B (opMUpOBaHUM MBINIUICHUS ¥ KYyJbTYpPbl JMYHOCTH, €€ (yHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOU ISl PEHICHHS MPAKTHYECKUX 3a/lad M SKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOHON Cpee;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAaHMH,  KOTOpas  BKJIOYAECT:
OCHOBOITOJIATAIOIINE TTOHATUS (XUMUYECKUI JJIEMEHT, aTOM, JIEKTPOHHAsT 000JI04YKa
aToMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, XUMHUUYECKaAs CBS3b,
CTpykTypHas ¢dopmyna (pa3BEépHyTas M COKpami€HHas), MOJb, MOJIIpHAs Macca,
MOJIIpPHBI  00BEM, YIJIEPOJHBIA CKENEeT, (PYHKIMOHANIbHAS TpYIINa, paauKall,



M30MEPHUSI, U30MEPDBI, TOMOJIOTUYECKHUIN DS, TOMOJIOTH, YII€BOAOPObI, KUCIOPO U
a30TCoJEpXKallue COCIUHEHUS, MOHOMEpP, IMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIDHBIC ~COCAMHEHUS); TEOPUM U 3aKOHbl (TEOpUsS CTPOCHUS
opraHudeckux BemecTB A. M. BytiiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $I3bIK XHUMHHU; MHPOBO33PEHUYECKUE 3HAHMS,
JIeKAIIMe B OCHOBE MIOHUMAHMSI IPUYNHHOCTH M CUCTEMHOCTH XUMHYECKHUX SIBICHHM,
(haKTOJOTUYECKHE CBEICHHUSI O CBOWCTBAX, COCTaBE, IMOJIYyYEeHWH U O€30MMacHOM
UCIOJIb30BAaHUU BAXKHEUIINX OPraHWYECKUX BEHIECTB B OBITY M MPAKTHUYECKOU
JEeSITeTbHOCTU YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUHN BBISBISATH XapaKTEpHbIE NPU3HAKH TOHATUMH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS TpU
OMMCaHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTaHUYECKUX COCAMHEHUN;

c(OPMHUPOBAHHOCTh YMEHHUH MCIOJb30BaTh XHMHUYECKYI0 CHUMBOJHKY JJIsi
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpal€HHON) Gpopmy
OpraHUYECKUX BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIUi, U3rOTaBIMBATH MOJIEIH
MOJIEKYJl OpPraHUYECKUX BEIIECTB JUIS WUIIOCTPAIMd WX XUMHUYECKOr0 |
MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJICKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEHIECTB MO HUX COCTaBy U CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne COeAuHEHU (YyIJIeBOAOPOABI, KHUCIOPOA U  a30TCOAECpKalllue
COCIMHEHHUS, BBICOKOMOJICKYJIIPHbIC COEIMHEHMs), JlaBaTh UM Ha3BaHHUS TIO
cuctematudyeckoir HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUSl OT/CJBbHBIX OPraHUYECKUX BEIIECTB (PTUJICH, MPOIMWIIEH, alleTUJICH,
STUWICHTJUKOIb, TIUIEPUH, (GeHo, (opMalbIeTu, aleTalbIerua, MypaBbUHAS
KHUCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTa, CTE€apUHOBAsI KHUCJIOTA, TIIFOKO3a,
dbpyKTO3a, Kpaxmal, eJUTI0JI03a, TIUIWH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACNHATh BHABl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOPMHUPOBAHHOCTh YMEHUSI TMPUMEHSATH TIOJOXKEHHUS TEOPUU CTPOCHUS
opraHnueckux BemecTB A. M. BytiepoBa nis 00BbsSCHEHHUS! 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT MX COCTaBa M CTPOCHMSI; 3aKOH COXPAHECHHSI MACChl BEILIECTB,;

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTpPOCHUE, (pu3mdeckue
M XHUMHUYECKHE CBOMCTBA THUNUYHBIX TPEICTABUTENICH PA3IMYHBIX KIJIACCOB
OpraHUYeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH, MPONUJICH, alleTWIeH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 6eH305, METaHOJ, dTAHOJ, ATHJICHIJIMKOb, MIHIEpUH, (HEeHoM,
aleTalnb/IeTu]l, MypaBbUHAS U YKCYCHAasl KUCIOTHI, TJIOKO3a, Kpaxmal, LeJUII0JI03a,
AMUHOYKCYCHAsl KHUCJIOTa), WJUIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXIYy HUMHU
YpaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C HCIOJIb30BAHHEM

CTPYKTYPHBIX (HhOpPMYJ;



c(OpPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHUKHU YIJIEBOJAOPOIHOTO
CBIpBS (HEPTH, MPUPOIHBIN Ta3, YIOJb), CIIOCOOBI UX MEPEepabOTKU U MPAKTUIECKOE
MIPUMEHEHUE TPOIYKTOB NEPEPA0OTKH;

c(OPMUPOBAHHOCTh YMEHHH TPOBOAUTH BBIYUCICHHUS 10 XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa
pEaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOTHMUECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIM NPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHUNA 00 OCHOBHBIX METO/aX
HAy4YHOI'0 TO3HAHUS, UCIIOIb3YEMBIX B XUMUH MPHU U3YYCHUHU BEIIECTB U XUMHUECKUX
ABJIEHUN (HaOII0EeHNE, U3MEPEHNE, IKCIIEPUMEHT, MOJEIMPOBAHKE), UCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHMS JJI MPUHATHS PEIICHUA B KOHKPETHBIX KU3HEHHBIX
CUTYaLIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MpaBHJia MOJb30BAHUS XUMHYECKOU
nocyaod u nabopaTopHbIM OOOpYAOBaHHMEM, a TakXke IpaBuia OOpalleHus c
BEILIECTBAMH B COOTBETCTBHUU C WHCTPYKIUSMU IO BBINOJHEHHUIO J1TA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh UM  BBIIOJHAT XUMUYECKUN
DKCIIEPUMEHT (IIPEBPALLECHNS] OPTaHUYECKUX BEIIECTB IPU HATPEBAaHUU, MOJIyYECHHE
STUJIEHA U U3YYEHHE €TI0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPIaHMYECKUX BEIECTB,
JeHaTypauus OeJIKOB IPU HarpeBaHUM, IBETHBIE PEaKLUU OEJIKOB) B COOTBETCTBUU C
MpaBUJIaMu TEXHUKU 0€30MacHOCTH MPU OOpAIIeHUH ¢ BEUIECTBAMU U 1a00paTOPHBIM
00OpyIOBaHUEM, MPEACTABIATh PE3YJIbTaThl XMMUUYECKOTO 3KCIEpUMEHTa B (opMme
3allUCHU YpPaBHEHUN COOTBETCTBYIOIIMX peakuuil U (OpMyJIHpoBaTh BBIBOABI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

c()OPMUPOBAHHOCTh yYMEHUN KPUTHUYECKHM aAHAJIU3UPOBATH XUMHUYECKYIO
uH(popMalMIO, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
uHdopmaruu, aTepHer u apyrux);

c(hOpMHUPOBAHHOCTH yYMEHU co0Iro1aTh npaBuia AKOJIOTUYECKH
11e71IeCO00pa3HOTO TOBEACHUS B OBITY M TPYJIOBOM JIESITEIHHOCTH B IIENAX
COXpaHEHUs CBOETO 3I0pPOBbS U OKpY)KaroUled NPUPOIHON Cpellbl, OCO3HABATh
OMACHOCTb BO3JICUCTBUSI Ha >KUBBIE OPTraHU3Mbl OINPEACIEHHBIX OPraHUYECKHUX
BeIeCTB, MoHUMas cMbica mokazatens [IJIK, moscHaTh Ha mpumepax crocoObI
YMEHBLIEHUS U IPEIOTBPALICHHS UX BPEJHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

UIsi O0y4YaromKMXcd C OrPaHUYECHHBIMA BO3MOXKHOCTSMH 3J0POBBS: YMEHHUE
OPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJAX I[IO3HAHMUSI BEUIECTB U
XUMHUYECKUX SIBJICHUM;

UIA  CIenbIX W cHa0OBUASAIIMX OOydYarolIUMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMmy oOo3HaueHuid JI. bpaiinms st 3amucu XMMHYECKUX

dhopmyir.



11 KITACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «O0mas u HeopraHu4ecKass XUMHUs
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUN: O  XUMHUYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, POJIM XMMHUHU B IMO3HAHUU SIBJICHUW MPUPOJIBL,
B (OPMUPOBAHMM MBIIUICHUS M KYJIbTYpbl JHMYHOCTH, €€ (PYHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOM ISl PEHICHHUS MPAaKTHUYECKUX 3a/lad M SKOJOTUYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IPUPOHOM Ccpee;

BJIAJICHUE  CHCTEMOW  XMMHYECKMX  3HAHUW,  KOTOpas  BKIIKOYACT:
OCHOBOTIIOJIAralomue MOHATHS (XUMHUYECKH JJIEMEHT, aToMm, H30Tom, S-, p-, O-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJICKYJIa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHUCIICHUS, XMMHUYECKas CBA3b
(KoBaJIeHTHasi, UOHHAs, METAJJIMYECKasi, BOJIOPOJIHASI), KPUCTAJUIMYECKAsT pelIETKa,
TUIBl ~ XMMHUYECKUX  PEAKIMUH,  pacTBOP,  DICKTPOJMUTHI,  HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAs  JOUCCOLUUAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiMi, XUMHUYECKOE PaBHOBECHE), TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKON AUCCOLMalluY, iepuoanueckuii 3akoH /. 1. Menaeneesa, 3akoH
COXPaHEHMsSI MACChl BEILIECTB, 3aKOH COXPAHEHWS M MPEBPALICHUS SHEPTUU IIPU
XUMHUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MHUPOBO33PDEHUYECKME 3HAHUs, JIEKAllMe B OCHOBE IOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOrMYECKHUE CBEJCHUS O CBOMCTBax,
COCTaBe, MOJIYYCHHH M 0O€30MacHOM HCIIOJIb30BAHWM BAXKHEHUIIIMX HEOPTaHUYECKHUX
BEIIIECTB B ObITY U MPAKTUUYECKOU JIESITEIHLHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUHN BBIABIIATh XapaKTepHbIE TMPU3HAKU TMOHSITHH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHSATUS TpU
ONMCAaHUH HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIMOJB30BaTh XWMHUYECKYIO CHUMBOJUKY IS
coctaBieHust  (GOpMyd  BEUIECTB U YpPaBHEHHUA  XMMUYECKHX  PEaKIIMM,
cuctematuyeckyto HoMmeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTAEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbld Tra3, YIJIEKUCHbIA Tra3, aMMHaK, TamiéHas
M3BECTh, HETAILIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U JIPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUU OMNpPEIEsATh BaJEHTHOCTh M CTENECHb OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUAX Pa3JIMYHOTO COCTaBa, BUJ XUMHYECKOU
CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOJHAsA) B COCIUHECHUSX, THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJICKYJIsSIpHas,
HMOHHAasl, METaJUIMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHCHMUH;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAaHABIMBATH MPUHAIICKHOCTh HEOPTAHUYECKHUX
BEIIIECTB MO WX COCTaBY K OMNPEACIEHHOMY KIIACCy/TpyNIe COSAMHEHHH (TPOCThIC



BEII[ECTBA — META/UIBI U HEMETAJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHBIC
TUAPOKCHUIBI, COJIN);

c(hOpPMHPOBAHHOCTh YMEHUH PACKPBIBATH CMBICI TIEpHOUYIECKOTO 3aKkoHa JI. .
MenpeneeBa U JI€MOHCTPUPOBATh €0 CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIbHYIO U
MPOTrHOCTUYECKYIO (PYHKIUU;

c(hOpPMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB lleprnoanyeckoil CHCTEMBI XUMHUYECKUX
anemeHToB JI. M. MeHneneeBa, WUCHONB3ys MOHATHA «S-, P-, O-3JEKTpOHHBIC
opOuTaNM», «IHEPreTUYECKUE YpPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XUMHYECKUX DBJEMEHTOB M HMX COEAWMHEHUW MO MEepuoAaM U TpyIIam
[Teprnoanyeckoit cucrembl xuMuueckux 3yemeHToB /. 1. Menneneena,;

chOpMUPOBAHHOCTH ~ YMEHUM  XapakTepu3oBaTh  (OMHCHIBATH)  OOIIUE
XUMHUYECKUE  CBOMCTBA  HEOPraHMYECKHX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHHE TI'E€HETHUYECKON CBS3UM MEXKAY HEOPTraHUYECKUMHU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIU;

c(hOpPMUPOBAHHOCTh YMEHHUS KIACCUPUIUPOBATH XUMHUYECKHE PEAKIIMU 10
pa3IMUHBIM TpPU3HAKaAM (YUCIYy U COCTaBy pEarupyroliuxX BEIIECTB, TEILIOBOMY
addekTy peaknur, W3MEHCHHMIO CTEIEHEeH OKHCICHHS DJEMEHTOB, OOpaTHMOCTH
pEeaKIMM, y9acTUIO KaTaanu3aropa);

c(hOpPMUPOBAHHOCTh YMEHUW COCTaBJISITh YpaBHEHUSI PEAKUUM Pa3TUUHBIX
TUTIOB, TOJIHBIE U COKpAIEHHbIC YPAaBHEHUS PEakIMil MOHHOTO OOMEHa, yUYHUThIBas
YCJOBHUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

c(OPMHUPOBAHHOCTh yMEHUW  TPOBOJUTH  PEAKIMU, MOATBEPKIAIONINE
KQUEeCTBEHHbI COCTaB pPAa3JUYHBIX HEOPraHMYECKUX BEIIECTB, pPACHO3HABATh
OTIBITHBIM IMYyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
BEIIIECTB;

c(hOPMHUPOBAHHOCTh ~ YMEHHM  pacCKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEACTBOM COCTABJICHHS SJEKTPOHHOTO OajaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHHUM OOBSCHSITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
peaKIuy OT pa3IudHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS B
3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (npunui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUW  XapaKTEPH30BaTh XUMUYECKHE TPOIECCHI,
JIeXKalMe B OCHOBE MPOMBINUICHHOTO TMOJIYYEHHUsS CEpHOM KHCIOThI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTh MPEACTABICHUN 00 OONIMX HAyYHbIX MPUHLHUIAX U
AKOJIOTHYECKUX MPOOIEMaX XMMHUIECKOTO TIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYUCICHUS C HCIOJIH30BAHUEM
MOHATHSI «MACCOBAas J0JIA BEIIECTBA B PAaCTBOPE», 00ObEMHBIX OTHOIIEHUH ra30B MpPH
XUMUYECKUX PEaKlusaX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY



KOJIMYECTBY BEILECTBA, MAacc€ WM OOBEMY OJHOTIO U3 YYACTBYIOIIMX B PEAKLIHH
BEIIECTB, TEIIOBOr0 3¢ (}eKTa peakiuy Ha OCHOBE 3aKOHOB COXPaHEHHs] MacChl
BEILECTB, IPEBPAILICHHS U COXPAHEHHS SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHMIl COOJIIOJIaTh MpaBUjia IMOJIb30BAHUS XUMUYECKOU
nocyod M 1a00paTOpHbIM OOOpYIOBAaHUEM, a TAaKXKe IMpaBuia oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIHMSMH IO BBIIIOJHEHUIO J1AOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

C(OPMUPOBAHHOCTh YMEHUN IUIAHUPOBAThb M  BBIIOJHATH XUMHYECKHUU
AKCIIEPUMEHT (pa3lIoKEHHE NEPOKCHIA BOJOPOAA B IMPHUCYTCTBUM KaTalu3aTopa,
OINpPENEIICHUE CPEABI PACTBOPOB BEIIECTB C IMOMOILIBI0 YHUBEPCAIBHOIO MHIAMKATOPA,
BIIMSIHUE PA3JIMYHbIX (DAKTOPOB HA CKOPOCTh XWUMHUYECKOM pEaKIUuH, pEeakluu
MOHHOrO OOMEHa, KayeCTBEHHbIE peakuuu Ha cyibdar-, kapOOHAT- U XJIOPHUI-
AHUOHBI, HA KATHOH aMMOHMs, DPEIICHHE SKCIEPHUMEHTAIBHBIX 3a7a4 I10 TeMaM
«Meramne» u «Hemeramiby) B COOTBETCTBUHU C IIPABHJIAMU TEXHUKHU 0€30M1aCHOCTH
Ipy OOpallleHuH C BEUIECTBAMU M JAOOPATOPHBIM 00OPYIOBAHHUEM, IPEIICTABIATH
pe3ynbTaTbl XMMHUYECKOTO  JSKCIIEpUMEHTa B  (opMe 3aluCH  ypaBHEHH
COOTBETCTBYIOIIMX pEaKIUil U (QOpMyIHpOBaTh BBIBOJBI Ha OCHOBE 3THX
pE3yNbTATOB;

cOPMUPOBAHHOCTh ~YMEHMH KPUTHYECKH AaHAJUM3UPOBATh XUMHUYECKYIO
uHpopManuIo, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApYTHX);

c(hOpMHUPOBAHHOCTH YMEHUH cobIro1aTh npaBuia AKOJIOTUYECKHU
1[eJIecCO00pa3HOro TOBEJACHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B LEISIX
COXPAHEHUSI CBOETO 3J0POBbS W OKpPYXKaroLEeld NPUPOJHOM Cpelbl, OCO3HABaTh
OMAacCHOCTb BO3JEWUCTBUS Ha >KUBBIE OPraHW3Mbl ONPENENEHHBIX BEIIECTB, MOHUMAs
cmpic  nokazatenss [IJIK, mosicHATh Ha mnpuMepax crnocoObl YMEHBIIEHUS U
MPEAOTBPALIEHUS X BPEIHOTO BO3JEHCTBUS Ha OPraHU3M YEJIOBEKA;

UIs O0yYaromMXCs C OTrPaHMYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbS: YMEHHE
MPUMEHATh 3HAaHUST 00 OCHOBHBIX JOCTYNHBIX METOJAaX IIO3HAHMS BEUIECTB U
XUMUYECKUX SIBJICHUMU;

JUIL  CJIETIBIX W CIA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMmy obOo3HaueHnuit JI. bpaitns mis 3amvucu XUMHYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m Konrposbnsie  IIpakrunyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
Pa3znea 1. Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo paszneny 3
Pa3znen 2. YriaeBoaopoanbl
2.1 [IpenenbHbIC YrIeBOIOPOABI — aTKAHBI 2
99 HenpenenbHbie yraeBogopOabl: aJIKEHBI, 6 1
AJKaMEHbI, ATKUHBI
2.3 ApomaTHuiecKkue yriaeBoa0pOIbl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pasneny 13
Pa3nea 3. Kuciopoacoaep:kamue opranHu4eckue coeJuHeHHs
3.1 Cnuptsl. @enon 3
3. Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 2




Uroro no pasneny

Pa3znen 4. A3oTcoaepikaniue opranHuyeckue coeIuHeHus

13

4.1 ‘ AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Paspnen 5. BeicokoMoOJIeKy A pHbIE COeUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undpoBbIie
Ne /i P Konrpoubusie IIpakTuueckue (unbp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue BeniectBa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo paszneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 MeTais 6
2.2 Hewmeramisl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHYECKUX 5
' BEILIECTB
Hroro no pasneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fI[Sy‘ICHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTshI pecypesI
1 [IpenMer opraHnyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopust cTpoeHUsI OpraHUYECKUX
2 coenuHeHuit A. M. bytiepoBa, €€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBnenue o kiaccupuKanuu
3 opraHuueckux Bemiects. Homenkiatypa 1
(cucremaTnyeckasi) U TpUBHAJIbHbIC HA3BAHUS
OpPraHMYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINe 1
MPEJICTAaBUTENIN ATKAHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 OTUJIEH U NPOMUIeH — MpocTeiine 1
MPEJICTAaBUTENN ATKEHOB
3 [IpaxkTuueckas padora Ne 1. «[lomyuenue 1 1
ATUJIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1

CUHTCTUYCCKOI'O KaydyKa U pC3UHbI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIeH —
MPOCTEUIINNA MPEJICTABUTEIb aJIKUHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTH
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJOB,
NPUHAAISKAINX K pa3IMYHbIM KJ1accam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIE ra3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKH
[TpupoaHbIe HCTOUYHHUKH YTIEBOJOPOIOB:

15 NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIE ra3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu

16 KonrtponsHas pabota no pazaeny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoj. BooponHas cBa3b

18 MHOroaTOMHbIE€ CIIUPTHI: STUIICHTIIUKOIIb U
[JIALEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

20 Anpneruapl: GopManbAeTUT U alleTalbACT U/,
AueroH

21 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAas U YKCYCHas

22 [IpaxkTuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBI»

23

24

CTeapI/IHOBaH n OJICMHOBAas1 KMCJIOThI, KaK
NpEaACTaBUTCIIN BBICIINX Kap60HOBBIX KHCIIOT

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHUCJIOT, KX MOIOIIee ASHCTBHE

25

CrnosxHble 3(DUPBI KaK POU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOITU3 CIOKHBIX

3¢hupoB

26

27

28

XKupsr: ruaponus, npuMeHeHue,
Ouosaoruueckas poJib KUpPOB
VYraeBoJbl: cocTaB, KilacCU(pUKaLus.
Bakneiimme npeacTaBuTeNu: IIII0K03a,
dpykTo3a, caxaposa

Kpaxman u nemntonos3a Kak IpupoHbIe
HOJIMMEPBI

29

KontponbHas padoTa mo pazaeny
«Kucnopoacoaepxaiine opraHuuecKye
coenuHeHus»/ Beepoccuiickas mpoBepovHas
paborta

30

31

OO0m1as xapakTepucTHUKa a30TCOoIepIKaIIuX
OpraHWYeCKUX coenuHeHui / Beepoccuiickas
poBepoyHas paborta

AMMHBI: METHJIAMHUH M aHWJINH

32

AMUHOKHUCIOTHI Kak aM(pOTepHbIE
OPraHUYEeCKHE COCTMHEHUS, NX
ouonornueckoe 3HaueHue. Ilentuanl. benku
KaK IPUPOJHBIE BBICOKOMOJIEKYJISIPHBIE
COE€IUHEHMUS




33 OCHOBHBIE TTIOHATHS XUMHUHU 1
BBICOKOMOJIEKYJIIPHBIX COETUHEHUIN
OcHOBHBIE MECTOAbI CHHTC3a
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1
[ImacT™Macchl, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalus aToMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEH CTPOCHUS aTOMOB

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYECKHX JIEMEHTOB U HX COCIUHCHUH I10
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYeCKHX d1eMeHToB /.. MeHaeneeBa B
pa3BUTHHU HAyKH

Crpoenue BeriecTBa. XMMUYECKas CBsI3b, €€

BUABI; MCXaHHU3MBbI O6pa3OBaHI/IH KOBaJICHTHOM
CBs3H. BO,[[OpOI[HaH CBA3b

BanieHTHOCTB. DNIEKTPOOTPUILIATETEHOCTD.
Crenenb okucneHnusd. BemiecTsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

[TonsiTne 0 nucnepcHbIX cucteMax. IcTHHHBIE
Y KOJUTOUJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pACTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COeAnHeHH. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIECTB, PA3IHMIHBIX
KJIaCCOB

Knaccudukanus XuMu4ecknux peaxiuii B
HEOPraHUYECKON U OPraHU4eCKON XMUMUH.
3aKOH COXpPaHEHMsI MAaCcChl BEILIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALCHHS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMbIe peakium.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DJeKTpoIMTHYECKas aucconuanus. [lonstue o
BOIopoHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[TonsiTHE 00 A51EKTPOIN3€E PACILUIABOB U
pacTBOPOB coneit

KontponbHas padoTa mo pazaeny
«TeopeTndyeckue OCHOBBI XUMHI)

14

Mertamibl, ux nosnoxenue B [leprnoanyueckoi
cHUCTEeMe XUMUYeCKux dieMenToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKue CBOUCTBa
METAJIJIOB




CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PAJT

15 HanpsHKeHUH METAILIIOB
XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METaJIJIOB

16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,
AIIOMUHUN) U UX COEIMHEHUN

17 XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIMHEHUN

18 XnMHUYecKre CBOMCTBA IUHKA, JKeJie3a U UX
COCIMHEHUN
[IpakTuyeckas padora Ne 2. "Pemenune

19 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«MeTtaiie»"
Hewmeramnsl, ux nonoxxenue B [leproanueckoi

20 cUCTEeMe XUMUYEeCKuX dieMentoB /1. U.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
dusnyeckue CBOMCTBa HEMETAJIIIOB.

21 ANnoTponus HeMeTaJuIoB (Ha puMepe
KHUCTIOpoJia, cephl, hocdopa u yriaepoaa)

99 XHWMHUYECKUE CBOMCTBA TAJIO€HOB, CEPBI U UX
COE€IUHEHUI

93 XuMH4eckue cBoicTBa a3oTa, pochopa u ux
COeTMHEHNN

24 XUMHYECKUE CBOMCTBA yIiepo/ia, KpEMHUS U
UX COCOUHEHUU

o5 [IpruMeHeHrne BaXXKHEUIIINX HEMETAIUIOB U UX
COE€IUHEHMI

26 O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110

TeMe «HemeTtannely. BerauciaeHus mo




YpPaBHEHUSIM XUMUYECKUX PEAKUUU U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"HemeTtast"»

08 KonrtponbHas padora no remam «MeTtaibl» U 1
«Hewmeramnb»

29 Heopranuueckue 1 opraHn4eckue KucioThl. 1
Heopranuueckue 1 opraHn4eckue OCHOBaHHUs
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepuHeHus. ['enernueckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX
BEIIECTB
Ponp xuMmuu B 00ecCIIeueHUH YKOJI0TUYSCKOI,

31 SHEPTreTUYECKON 1 MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[TpencraBienus o0 OOIMX HAYYHBIX

32 IIPUHIIMAIIAX IPOMBIIIIEHHOTO MTOJIY4E€HHUS 1
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPUATIOB 1

34 XUMHUS U 3J0pOBBE UEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

11

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

ChopmupoBaHHOCT TPEACTABICHUH O XHMHUYECKON COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUPA, POJIM XMMUU B TIO3HAHUU SIBJICHUI
OpUpPOAbI, B (OPMHPOBAHMHM MBIIUIEHUS M KYJIBTYPbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOIMMOW ANl pellleHus
MPAKTUYECKUX 3a7a4 U SKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHHUS K

CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpejie

1.2

Bnanenune cucremMoill XMMHMYECKMX 3HAHUW, KOTOpas  BKJIOYAET:
OCHOBOIOJIAraroIIue MTOHSATHUS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATENILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b, MOJIb,
MONIIpHasT ~ Macca,  MOJSPHBIH  O0BEM,  YIJIEPOJIHBIM  CKETerT,
(dbyHKIMOHATBHAS rpynmna, paaukan, U30Mepu, W30MEDBI,
FOMOJIOTUYECKUN  PSA, TOMOJIOTH, YIJIEBOJOPOABL, KHUCIOPOA- H
a30TcoJepKalllhue COCTUHEHHUS, OUONOTUYECKH aKTHBHBIC BEIIECTBA
(yrmeBompl, XKHpbI, O€IKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE ~ COCAMHEHUS); TEOPHUH UM  3aKOHBI  (TEOpHs
XUMHUYECKOTO CTpoeHus opranudyeckux BemiectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHUH, (PAKTOIOTHYECKHE
CBEIIEHHWsS O CBOWMCTBax, COCTaBe, TMOJIYyYEeHUH ©  OEe30macHOM
WCTIOIB30BAaHUH BAKHEUITUX HEOPTaHWYECKUX M OPTaHUYECKUX BEIIECTB

B 6BITy n HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

CdopmupoBaHHOCTH YMEHHM BBISBIISATH XapaKTepPHbIEC TPU3HAKU MOHITUH,
YCTaHABIUBAaTh MUX B3aUMOCBSA3b, HCIIOIb30BAaTh COOTBETCTBYIOIINE
MOHATUA IIPU  ONKMCAHMM COCTaBa, CTPOECHHS U  IpPEBpalICHUI

OPraHNYeCKUX COCTMHEHUHN

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMUYECKYIO CHMBOJUKY JUIS
COCTAaBIICHUS ~ MOJICKYJSIDHBIX M CTPYKTYPHBIX  (pa3BEPHYTOM,
COKpam€HHOW) (GopMysN OpPraHMYEeCKHX BEHIECTB U ypPaBHECHUU
XUMHUYCCKUX peaKL[PIﬁ, HU3TOTaBJIMBAaTbL MOJCIN MOJICKYJ OpPraHUYCCKUX
BCIICCTB Jid HIUIIOCTpAalH HUX XUMHUYCCKOrO MU IPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

1.5

1.6

2.1

2.2

ChopMUpOBaHHOCTH ~ YMEHMH  yCTaHABIMBAaTh  IPHUHAIIC)KHOCTD
U3YYEHHBIX OpPraHMYECKHUX BEILECTB IO HX COCTaBy M CTPOEHUIO K
ornpeaenéHHOMY Kiaccy (rpyrmie) coequHeHul (YriieBoA0POIbl, KUCIOPO.I
U a30TcofepKallue COCAUMHEHMsSI, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS),

JaBaTh UM Ha3BaHUs 10 cucTemarnyeckoil HomeHkarype (IUPAC)

ChopmupoBaHHOCTh yYMEHUS OMNPENENATh BHUIBI XHUMHUYECKOH CBSI3U B

OpPraHMYECKUX COSAUHEHUAX (OJUHAPHBIE U KPATHBIE)

ChopmMupoBaHHOCTE YMEHHS MPUMEHSTH: TOJIOKEHUS TECOPUH CTPOCHUS
oprannueckux BemectB A.M. ByrnepoBa nisi 0OBSICHEHHSI 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHUS MacChl

BCIICCTB

yI‘J'IeBO,I[OpOI[BI. KchopoI[coz[epxcamHe n a30TCOACPIKAIIUC

OpraHn4YCCKHUEC COCAUHCHUA. BLICOKOMOJ'ICKy.]'IHpHLIC COCANHCHUA

ChopmupoBaHHOCTh yMEHUN MNPUBOJUTH TPUBUAIbHBIE HA3BAHUA
OTJICTIbHBIX OPraHWYECKUX BEIIECTB (PTWIEH, MPONUJICH, AaleTUJICH,
STWICHTJINKOJb, TIUICpUH, (eHoyn, dopManpaerun, areTaabIeTu],
MypaBbUHAs KHUCJIOTa, YKCYCHas KHCIOTa, OJICMHOBas KHUCIOTA,
CTeapuHOBasl KHCIIOTa, TJIOKO3a, (pyKTO3a, Kpaxmai, IIeJIIi03a,
TJIAIIVH)

ChopmupoBaHHOCTh YMEHHMIl XapaKTepH30BaThb COCTaB, CTPOCHHE,
¢bu3MYecKkue W XUMHUYECKHE CBOWCTBA THUIUYHBIX TMPEACTaBUTENICH
pPa3IUYHBIX KJIACCOB OPraHUYECKHX BEIIECTB (METaH, 3TaH, OJTHIIEH,
MpONUJIeH, aleTwieH, OyraaueH-1,3, wmerunOyraauen-1,3, OeHzodn,
METaHOJ, 3TaHOJ, JTUJICHTIUKONb, TIUIEPHUH, (EHOI, aleTalbIerus,
MypaBbMHAs W YKCYCHas KHCIIOTBI, TJIIOKO3a, Kpaxmal, IeJUII0JI03a,

aMUHOYKCYCHasl KHCJIOTa)

2.3

2.4

CpopMHUpPOBAaHHOCT YMEHHUS WJUTFOCTPUPOBATH TEHETUUYECKYIO CBSI3b
MEXKIY  THUIUYHBIMHU MPEICTABUTETAMHU Pa3IMYHBIX KJIaCCOB
OPraHMYEeCKUX BEIIECTB YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUUYECKUX

peaxkuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyIT
CdhopMupoBaHHOCTD YMEHHUS XapaKTepu30BaTh HCTOYHUKU
YTJIEBOJIOPOIHOTO CHIPhs (He(PTh, MPUPOJHBINA Ta3, yroyib), CIIOCOOBI WX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHE MPOTyKTOB MepepaboTKu

XuMUS U KU3Hb. PacuéThl

3.1

ChopMHUpOBAaHHOCT, YMEHHH BIIAaJIETh CHCTEMOW 3HAHMA 00 OCHOBHBIX
MCTOAAaX HAYYHOI'0 IMO3HAHHA, UCIOJB3YCMbIX B XMMHUHU IPU HU3YUYCHUU

BEIIECTB W  XHMHYECKUX  SBJICHWH (HAONIOJCHUWE, UW3MEpEeHHeE,




OKCIICPUMCHT, MOIIGJII/IPOBaHI/Ie), HUCIIOJIB30BaTh CUCTCMHBIC XHMMHUYCCKHEC
SHAaHUA OJId [MPUHATUSA peHleHI/Iﬁ B KOHKPCTHBIX XKU3HCHHBIX CUTyallUAX,

CBs3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUEM

3.2

3.3

3.4

ChopmupoBaHHOCTE  YMEHHH  CcOONIOAATh TMpaBuUia  IOJB30BAHUS
XUMHUYECKON TOoCcyloll M JiabopaTOpHBIM 00OpYAOBaHHEM, a TaKxKe
MpaBmia OOpaIEHHs ¢ BEIIECTBAMU B COOTBETCTBUH C UHCTPYKLMSIMHU IO

BBITIOJIHCHHU IO ﬂa60paT0prlx XUMHNYCCKHX OIIBITOB

ChopmupoBaHHOCTE YMEHUH IUIAHUPOBATH M BBHIMOIHATH XUMHUYECKUN
OKCIICPUMCHT (HpeBpaH_IeHI/ISI OpraHU4YC€CKUX BCHICCTB IIPpHU HArpCeBaHHU,
MOJyYCHUE STHJICHA W W3YYCHHUE €ro CBOWCTB, KaUCCTBEHHBIC PEAKIUH
OpPraHUYECKUX BEIICCTB, JCHATYpalus OCJIKOB NPU HAIPEBAHHH, [IBETHBIC
peakiuy OEIKOB) B COOTBETCTBHH C MPABUJIAMH TEXHHKH OC30MACHOCTH
npu OOpalleHuu ¢ BEmEeCTBAMH W JTA0OPATOPHBIM 000PYIOBAHUEM;
MPEJCTABIATh PE3yIbTaThl XMMUYECKOTO IKCIIEPUMEHTa B (hopMe 3amucu
yYpaBHEHHI COOTBETCTBYIOIIMX PEaKUud U (HOpMYJIMPOBATH BBIBOJBI Ha

OCHOBE 3THX Pe3yJbTaTOB

ChopmupoBaHHOCTh YMEHUN MPOBOAWTH BBHIYMCICHHUS MO XUMHYECKUM
ypaBHEHHUSAM (Macchl, 00BEMA, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WIIH
MPOJIYKTa PEAKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJTHOTO U3

HCXOJHBIX BCHICCTB UJIN ITPOAYKTOB peaKI_II/II/I)

3.5

3.6

11 KITACC

C(l)OpMPIpOBaHHOCTB YMeHI/Iﬁ KPUTHYCCKN aHAJIU3UPOBATH XUMHUYCCKYHO
I/IH(I)OpMaI_II/IIO, IMMOJIy4acMyro U3 PA3HBIX UCTOYHUKOB (CpeI[CTBa MAacCOBOM

nHpopmanuu, cetb HTEpHET U Apyrue)

CchopMupoBaHHOCTb ~YMEHHUH  COOJIOJAaTh MpaBUia  JKOJIOTHYECKU
1e1ecoo0pa3Horo MoBeAeHMs B OBITY U TPYAOBOM J1E€ATENbHOCTH B LIETSAX
COXpPAHEHUs CBOETO 3/I0POBbSI M OKPYKAIOIIEH NPUPOAHOU Cpe.bl,
OCO3HaBaTh  ONAaCHOCTb  BO3ACMCTBHSI  HA  JKUBbIE  OPraHU3MBI
ONpEACNEHHBIX OpPraHUYECKUX BEIECTB, NMOHMMAsl CMBICH IIOKa3aTels
[TJK (mpenenbHO JOMYCTUMON KOHIIEHTpAIMM), MOSACHATh HAa MpHMepax
CHOCOObI YMEHBIIEHHs U TPEJOTBPAICHHUS] UX BPEAHOr0 BO3JECHCTBHUS Ha

OpraHu3Mm 4YCJIOBCKaA

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro o01ero 00pa3oBaHus




TeopeTnyeckre OCHOBbI XUMUU

11

1.2

1.3

14

Brmagenne cucreMOM — XMMHYECKMX  3HAaHHM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATraIOUINe MOHATUS (XMMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAas
00o0JI0uKa aToma, S-, p-, 0-3JIEKTPOHHBIE OPOUTAII ATOMOB, HOH, MOJICKYIa,
BaJICHTHOCTB, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKHUCIICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJIIPDHAS Macca, MOJIAPHBIA O0BEM, KpHCTALTHYECKast
peérka, THUIIBI XUMHYECKUX peakuui (OKUCIUTENBHO-
BOCCTAHOBUTENIBHBIE, DK30- W DHIOTEPMHUYECKUE, PpEaKUUM HOHHOIO
oOMeHa), pacTBOp, 3JIEKTPOJIUTHI, HEIIEKTPOJIUTHI, IEKTPOIUTUYECKAsS
JUCCOLMAIMS, OKHUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHUYECKOU
peaKkiuy, XUMHYECKOE pPABHOBECHE); TEOPUM U 3aKOHBI  (TEOpus
AIEKTPOIUTUYECKON  auccounanuy, Ilepuopmueckuit  3axkon  JM.
Menneneesa, 3aKOH COXPaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKUH S3BIK XUMHH, (DAKTOJIOTUYECKHE CBEICHHUS O CBOMCTBaX,
COCTaBe, TMOJyYeHMH W 0€30IaCHOM HCIOJIb30BAaHUM  BAKHEHIIMX

HCOPraHM4CCKNX BCIICCTB B 6BITy nu HpaKTHHGCKOﬁ ACATCIIBHOCTH YCII0BCKA

ChopmupoBaHHOCTh YMEHUUN BBISBISATH XapaKTepHbIE MPU3HAKK U
B3aUMOCBA3b HW3YYEHHBIX T[OHATUHA, TPUMEHATh COOTBETCTBYIOIIKE
MOHSATHUS TPU OTMMMCAHUHU CTPOCHUSI U CBOMCTB HEOPTaHUYECKUX BEIICCTB U
WX TIPEBPAIICHUM; BBISIBISATH B3aUMOCBS3h XHUMHYECKHUX 3HAHUU C
MOHATHSIMH W TPEACTABICHUSMHU  JPYTUX  €CTECTBEHHOHAYUYHBIX
MpEeAMETOB

Brnanenne OCHOBHBIMH METOJAMHM HAaY4YHOTO IIO3HAHHUS BEIIECTB H
XUMHUYECKUX  SIBICHUH (HAONoJleHWe, HW3MEpeHUe, HKCIEePUMEHT,

MOJICJIUPOBAHNE)

ChopMHUpPOBAaHHOCT, YMEHHUM ONpENEsATh BaJCHTHOCTh U CTENEHb
OKHCJICHUSI XUMUYECKUX JIEMEHTOB B COCMHEHUSIX PA3JIMYHOTO COCTABa,
BUJI XHUMHYECKOM CBs3M (KOBaJIEHTHAas, WOHHAs, METaJUInYecKas,
BOJOpOAHAs) B COCIAMHEHMSX, THUI KPUCTAUIMYECKOM  PpEIETKH
KOHKPETHOTO BEIIIECTBA (aTomHas, MOJIEKYJISIpHAs, WOHHas,

MeTaJUTHIecKas)

1.5

ChopmupoBaHHOCTh YMEHHMH ONpENEeNsTh XapaKTep Cpeabl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

CdhopMupoOBaHHOCTh YMEHHUsSI KIacCH(UIIMPOBATh XMUMHUYECKHE DPEaAKIIUU
M0 Pa3jIMYHBIM MpHU3HAKaM (YUCIYy U COCTaBY pEarupyrolluX BEIIECTB,
TEIUIOBOMY 3(QeKxTy peakmuu, HW3MEHEHHIO CTENEHEeH OKHUCIICHUs

AJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTajnu3aTopa)

1.7

CdopMUpOBAaHHOCTH YMEHUN COCTABIISATh YPAaBHEHUSI PEAKIIUN Pa3IMYHBIX




THUIIOB, TOJIHBIE U COKpalIEHHbIE YPAaBHEHHs PEaKIHMi MOHHOTO OOMEHa,

YUYUTBIBAA YCJIOBUA, ITPU KOTOPBIX 3THU PCAKIIMU UAYT 10 KOHIA

1.8

1.9

ChopMHUPOBAaHHOCTh YMEHUIl IPOBOAWUTH DPEAKIHUM, IOATBEPIKIAIOLINE
KayeCTBEHHBII  COCTaB  pa3JIM4YHBIX  HEOPIaHUYECKUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IIyTEM HMOHBI, NPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECCTB

ChopMHPOBaHHOCT, YMEHHUH PACKpbIBaTh CYIIHOCTb OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKLUil IIOCPEACTBOM COCTaBJICHUS BJIEKTPOHHOIO

OayaHca 3TUX peaKkIun

1.10

ChopmMupoBaHHOCTE  YMECHHH  OOBSICHITH  3aBUCHUMOCTH  CKOPOCTH

XUMHAYECKON peaKkIiy OT Pa3IMYHbIX (PaKTOPOB

1.11

2.1

2.2

ChopmupoBaHHOCTE ~ YMCHHM  OOBSICHATH  XapakTep  CMEMICHUS
XUMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JCHCTBUS

(npunnun Jle [larense)
OO01as u HeopraHudeckasi XuMus

CdopmupoBaHHOCTh yMEHMI packpbiBaTh cMbIcT llepuoanueckoro
3akoHa /.M. MenneneeBa u 1€eMOHCTPUPOBATH €I0 CUCTEMATU3UPYIOILYIO,

OOBSICHUTENbHYIO M IPOTHOCTUYECKYIO (DYHKIIUU

CpopMUpOBAaHHOCTP YMEHHMM XapaKTEpPU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKHX 3JeMeHTOB 1—4 nepuoaos [lepuoanueckoil cuctemsl
xumudeckux dnemenToB .M. MenneneeBa, ucmonb3ys MOHATHS «S-, P-, d-
JIEKTPOHHBIE  OPOUTAIM», «IHEPreTUYECKHE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XHMHUYECKHUX OJEMEHTOB U HX
COCIMHEHMM 10 mepuonaM M rpynnaMm lleproguyeckoit cucteMsl

XUMHYecKHuX 3neMeHToB J[.1. MeHaeneeBa

2.3

ChopmupoBaHHOCTh YMEHMH XapaKTepu3oBaTh (OMHUCHIBaTh) 0OIIME
XMMHUYECKHE CBOMCTBA HEOPraHMYECKHX BEILIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYLUIECTBOBAHME  T'€HETHUYECKOM  CBSI3U  MEXAY
HEOpraHUYECKUMU BELIECTBAMHU c MOMOIIbIO ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKIII/Iﬁ

2.4

ChopmupoBaHHOCTH ~ YMEHUH  yCTaHaBIMBaThb  MPUHAAIEKHOCTh
HEOPraHMYECKUX BEUIECTB MO0 MX COCTAaBY K OIpPEAEIEHHOMY Kiaccy
(rpymnme) coenlMHEHU#N (IPOCTBIE BEIIECTBA — METAIBI U HEMETAJUIBI,

OKCH/IbI, OCHOBAHHUSI, KUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COIIH )

2.5

CchopMupoBaHHOCTh YMEHHI MCIOIB30BATh XUMHYECKYIO CUMBOJIUKY JIJIs
cocTaBlieHHs] (DOpPMyJ BELIECTB M YpPAaBHEHUH XMMHUYECKHX pEaKIHi,

cuctematuyeckyto HomeHkinarypy (IUPAC) u TpuBmanmbHbIC Ha3BaHUSA




OTJENbHBIX HEOPraHMYECKHX BELIECTB (yrapHblii ras3, YIJIEKHCIBIA ras,

aMMUaKk, rameHas HU3BCCTh, HeraliéHas H3BCCTb, MUThEBAA COoAa, MUPUT U

JApyrue)

2.6

ChopmupoBaHHOCTE YMEHHH XapakTepu3oBaTh (OMHCHIBATH) OOIIKE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKHUX BEUIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPKIaTh  CYHIECTBOBAHME  T'€HETHYECKOM  CBSI3U  MEXIY
HEOPraHUYECKUMU BEILIECTBAMU c MIOMOILIBIO ypaBHEHU I

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

2.8

CdhopmupoBaHHOCTE YMEHUH IJIAHUPOBATh U BBIOJHATH XUMHUYECKUI
IKCIIEPUMEHT  (Pa3JOKeHHE MEePOKCHIA BOJIOPOJA B IPHCYTCTBUH
KaTaln3aTopa, OIpPEACICHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBIO
YHHUBEPCAJIBHOTO HWHAWKATOpa, BIUSHHE pPa3IMYHBIX (HAKTOPOB HA
CKOPOCTh ~ XHMHMYECKOW  pEeaKIMd, peaKIud HOHHOrO  OOMEHa,
KAueCTBCHHBIC PEaKIMU Ha Cyiab(ar-, KapOOHAT- U XJIOPHUI-aHHOHBI, Ha
KaTHOH aMMOHHMs, pPCLICHHE OSKCICPUMEHTAJBHBIX 33/1a4 [0 TeMam
«Metamnel» u «Hemeramibl») B COOTBETCTBUM C IpaBWJIaMU TEXHHUKHU
0e30macHOCTH TpH OOpalIeHWH C BEmECTBAMH U JTAOOPaTOPHBIM
000pyIOBaHUEM; TIPE/ICTABIATH PE3YJIbTaThl XUMHUECKOTO IKCIEPHMEHTA
B (¢opMe 3anWcu YpaBHEHHH COOTBETCTBYIOIIMX peakuuii u

(hopMyTUpOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3YJbTATOB

ChopmupoBaHHOCTE  YMEHUH  cOONMIOJATh MpaBWJIa  MOJH30BAHUS
XUMHUYECKON TIOCY/I0 W JTabOpaTOpHBIM OOOpPYAOBaHUEM, a TaKKe
MpaBujia OOpaIIeHus ¢ BEIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMU IO

BBIITOJIHCHUTO Ha60paT0pHBIX XUMHWYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTh YMEHHMI XapaKTepU30BaTh XMMUYECKUE MPOIECCHI,
JeKalMe B OCHOBE MPOMBINUICHHOTO TMIOJYYeHUS CEPHOM KHCIIOTHI,
aMMHakKa, a Takke C(HOPMHUPOBAHHOCTh TPEJACTAaBICHUNA 00 O00mmx
HAayYHBIX TIPUHIWINAX W SKOJOTHYECKHX TpoOJieMaX XHUMHYECKOTO

IIPpOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

ChopMHUpPOBAaHHOCTh TIPEACTABICHUH O XUMHUYECKOHW COCTaBJISIONMIEH
€CTeCTBEHHOHAYYHOM KapTHUHBI MUpA, POJIM XMMUHU B MO3HAHUU SIBICHUH
npupoasl, B (HOPMUPOBAHHHM MBIIUICHUS W KYJIbTYPHl JHMYHOCTH, €€
(YHKIMOHATBHOM  TPaMOTHOCTH,  HEOOXOAMMOM  JUIsl  peIIeHUs
MPAKTUYECKUX 3aJad U HKOJIOTMYECKH OOOCHOBAHHOIO OTHOILEHMS K

CBOEMY 3/I0POBBIO Y IPUPOIHOM Cpejie

3.2

CchopMupoBaHHOCTh YMEHUN KPUTHUYECKH AHAIM3HPOBATH XUMHYECKYIO




3.3

3.4

nH(pOpMaLIHIO, TIOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHUKOB (CpeACTBa MacCOBOM

KOMMYHHUKAIUU, ceTh IHTEpHET U ipyrue)

ChopmupoBaHHOCTE YMEHHH  COONIOAATh MpaBUiIa  JKOJIOTUYECKU
11e1ecoo0pa3Horo MoBeAeHUs B ObITY U TPYJOBOW AESITETLHOCTH B LIEJSIX
COXpaHEHUs CBOETO 3710POBbS U OKPYKAIOIIEH IPUPOTHON CPEIb

Oco3HaBaTh  OMAcCHOCTb  BO3JIEUCTBUS HAa  JKUBBIE  OpPraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHUMAas cMmbici nokasarens [1/IK, noscHsaTe Ha
IpUMEpax CIOCOObl YMEHBIICHUS W MPEJOTBPALICHUS WX BPEIHOTO

BO3,I[€I>1CTBHH Ha OpraHus3Mm 4CJI0BCKa

3.5

CchopMupoBaHHOCTh YMEHUI MTPOBOIUTH BBEIYUCICHHS C HCIOIB30BAHUEM
MIOHSTHS «MaccoBasi OJIS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH
ra3oB IPU XUMHYECKUX PEAKLUIX, MACChl BEIIECTBA WM 00bEMA ra3oB Mo
M3BECTHOMY KOJIMYECTBY BEI[ECTBA, Macce WM O0bEMY OIHOTO U3
YUYACTBYIOIIMX B PEAKIHMH BEIIECTB, TEIUIOBOTO 3(deKTa peakuud Ha
OCHOBE 3aKOHOB COXpPaHEHHUS MacChl BEIIECTB, IPEBPALICHUS U

COXpaHCHHA DOHCPIrun




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4YECKON XUMHUU

11

1.2

1.3

[Ipenmer opraHMyeckoll XHWMUU: €€ BO3HMKHOBEHHME, Pa3BUTHE W 3HAYCHHE B
MOJIyYEHUU HOBBIX BEIIECTB M MarepuanoB. Teopuss CTPOECHHS OpPraHUYECKUX
coenunenniit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrtpykrypHble ¢GOpMylbl OpraHM4ecKHMX BemiecTB. [omMosiorus, u3OMepHsl.
XUMHUYECKas CBA3b B OPraHMYECKUX COCAUHEHUSIX — OJMHAPHBIE U KPATHBIC CBSA3U.
[IpencraBnenne o KaccuGpUKAIIM OPraHUICCKIX BEIICCTB

Homenknarypa opraHm4eckux COEAMHEHHUH (CHUCTEMAaTHYecKas) U TpPUBHAJIbHBIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIGfI KJIaCCOB OPraHM4CCKNUX BCUICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKHUM psii. MeTaH U 3TaH — IpOoCTenIIne
MPE/ICTaBUTENIN  alIKaHOB: (PU3MYECKHME M XMMHMUYECKHE CBOMCTBA (peakiuu

3aMCIICHUA U FOpeHI/IH), HaXO0XJCHUC B IPUPOAL, ITOJTYYCHUEC U IIPUMCHCHUC

2.2

ANIKeHBI: COCTaB H CTPOCHUC, TOMOJIOTUYECKHUI pAA. OTujleH " MMpOIUJIICH —
HpOCTCfIH.IHG MNpEACTAaBUTCIIN AJIKCHOB! (I)I/I3I/I‘IGCKI/IC U XUMHYECKHE CBOMCTBA
(peaKHI/II/I TUAPpUPOBAHUA, TaJIOrCHUPOBAaHUA, ruaparamnuu, OKHCJICHUA )51

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

Anxaguensl: OyramueH-1,3 wu wmerunOyraauen-1,3: cTpoeHue, BakHEWIIUE
XUMHUYECKHE CBoOMcTBa (peakuus nonuMmepusanuu). [lonmydeHne CHHTETHYECKOTO

KayuyKa U Pe3HHbI

2.4

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOTUYECKHH psii. ALECTHIICH —
MPOCTEHIINIA TPEICTAaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA (pEaKIUU THAPUPOBAHUS, TATIOTCHUPOBAHMS, THUIpaTaIliy,

TOpPEHMSI ), TOJyYEeHUE U IPUMEHEHHE

2.5

Apensl. ber3oin: coctaB, ctpoeHue, GU3NUECKUE U XUMHUYECKHE CBOMCTBA (peaKiuu
raJIOTEHUPOBAHNS M HUTPOBAHUS), MOJy4eHHE U MpUMEHeHHe. TOoJIyoa: cOCTasB,
CTpoeHHe, (U3MYECKHe M XHMHUYECKHE CBOWMCTBA (pEaklUW TaJOreHUPOBAHUS H
HUTPOBAHUs), TMOJyYCHHE W NpUMEHEHHEe. TOKCHMYHOCTh apeHoB. [ eHeTmueckas

CBs3b MCXKIAY YITICBOAOPOJaMH, ITPUHAIICIKAIIMMHA K pa3JIMYHbIM KJIacCaM

2.6

[TpupoHble UCTOYHHUKH YTIIeBOAOPOAOB. [IpuponHbIii Ta3 M MOMyTHBIE HEQTSIHBIC

ra3el. Hedts u e€ mpoucxoxnaenue. CrocoObl mepepaboTku HEPTH: TEeperoHKa,




KPEKUHT (T€PMUYECKHUH, KaTaduTU4YecKuii), muponu3. I[IpoaykTel mnepepaboTKu
HeTH, UX MPUMEHEHHE B NPOMBIIIICHHOCTH W B ObiTy. KameHHbIi yroms u

MIPOJYKTHI €T0 MepepadoTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHNn4€CKUC COCANMHCHUA

3.1

IIpenenbHble OJHOATOMHBIE CIIMPTHI. METaHOI U 3TAaHOJ: CTpOEHUE, (PU3NYECKUE U
XMMUYECKHE CBOMCTBA (PEaKkIMM C aKTMBHBIMM METaJlJIJaMM, FaJIOr€HOBOAOPOAAMH,
rOpeHue), IpUMEHEHHE. BoaopoaHble CBSI3U MEXAY MOJIEKYJIaMH CIUPTOB.
JleiicTBre MeTaHOIAa W 3TAHOJA HA OpPraHU3M 4ejIoBeKa. MHOIrOaTOMHBIE CIIMPTHIL.
OTWIEHITIMKOIb W TNIMLEPUH: CTpOeHHe, (PU3NYEeCKHe U XHMHYECKHE CBONCTBA
(B3auMoOAEHCTBUE CO IIEJIOYHBIMM METallJlaMM, KauyeCTBEHHas peakuus Ha
MHOroaToMHble cnupthl). [JleiictBue Ha opraHu3M uenoBeka. I[IpumeHeHue

rIMOEpruHa U OTUJIICHTTIUKOJIA

3.2

@DeHOJI: CTPOEHUE MOJIEKYIbI, (PU3HMUYECKUE U XMUMHYECKHE CBOWCTBA. TOKCHUYHOCTh

¢benona. [lpumenenue gpenona

3.3

3.4

AHLHGFHHBI N KCTOHBI. q)OpMaJII)I[GFI/IIl, ancrajipacruj: CTpOCHHUC, (1)I/I3I/I‘-ICCKI/IG u
XHMHYECKHE CBOMCTBA (peaKL{I/II/I OKHCJICHHA M BOCCTAHOBJICHHS, Ka4CCTBCHHBIC

peaKHI/II/I), IMOJIYYCHHUC U ITIPUMCHCHUC

OAHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAsT U yKCyCHas
KHCIIOTBI: CTpOCHUE, (PU3NYEeCKHe U XUMHUYECKHe CBOICTBa (CBOICTBa, oOIIHe i
KJIacca KHUCIIOT, peakius dTepuduKaIum), noiydeHue u npuMenenne. CteapuHoBas
Y OJICMHOBAsI KUCIIOTHI KaK MPEACTAaBUTENH BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak

COJIK BBICIIHUX Kap60HOBBIX KHUCJIOT, UX MOIOIICC JIelcTBHUE

3.5

3.6

Cnoxnbie 3QUPBl KaK MPOWU3BOJHBIE KApOOHOBBIX KHCJIOT. ['MIPOIU3 CIOMKHBIX
s¢upoB. Kupsl. I'maponus xwupos. Ilpumenenue >xupoB. buonoruueckass poib
KUPOB

VYrieBoapl: cocTaB, KiIacCH(PUKAIM YIriIeBOJIOB (MOHO-, JU- M IOJHCAaXapUabl).
I'moko3a — mnpocredmuii MoHOcaxapui: OCOOEHHOCTH CTPOEHHUS MOJIEKYIIbI,
busnyeckre ¥ XMMHUYECKHe CBOWCTBa (B3ammojeiictBue ¢ ruapokcuaom mean(ll),
OKHCJICHHE aMMHaYHBIM pacTBOpOM okcuza cepedpa(l), BocctanoBieHue, OposkeHue
TJIIOKO3bI), HAaxXOXXJAEGHWE B TPHUPOJAE, INPUMEHEHHE, OHOJOTHYEecKas poJlb.
@orocuHTe3. PpykTo3za Kak HM30MEp MNMIOKO3bl. Kpaxman u nemnonos3a Kak
npupoaHbie nonuMepsl. CTpoeHue Kpaxmajga M LeUTofo3bl. Pundeckue Hu

XHUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IOILOM)

A3o0Tcoeprkalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(oOTepHble OpraHu4yeckue coequHeHus. duszndyeckue u
XMMHUYECKHE CBOMCTBA AaMUHOKHUCIOT (Ha mpuMmepe IMuMHA). buonoruueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/II[BI




4.2

benku kak npupoIHbIE BEICOKOMOJIEKYJISIPHBIE COeIMHEHM. [IepBuyHas, BTOpu4Has
U TpeTUYHas CTPYKTypa OenIKoB. XUMHUYECKHE CBOWCTBAa OEJIKOB: THIPOJIN3,

ACHaTypalus, KAaHCCTBECHHBIC PCAaKIIMU HA OenKu

BBICOKOMOJ'ICKYJ'ISIpHBIe COCOAUHECHUA

5.1

OcHOBHbIE TIOHATHUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCJAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPU3aLUU, CPEIHSAS MOJCKYJspHas
Macca. OCHOBHBIE METOIbl CHHTE€32 BBICOKOMOJICKYJSPHBIX COCIUHEHUNH —

noJImMepur3alAa U NOJUKOHACHCAIIUA

5.2

OKClIepUMEHTAJIbHBIE ~ METOJbl M3YYEHHUs BEIIECTB M UX IPEBPALICHMIA:
O3HaKOMJIEHHE C 00pa3lamMH NPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcce,

Kay4yKOB. HOJ'Iy‘ICHI/Ie CHUHTCTUYCCKOI'O Kay4yKa U pC3UHbI

11 KITACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1

TeopeTnueckrue OCHOBbI XUMHUHU

11

1.2

1.3

14

1.5

XuMHYeCKuN 3eMeHT. AToM. Sapo aToma, M30TOMBL. DIEKTPOHHAas 000JI0YKa.
DHepreTUUecKue ypoBHH, MOAYPOBHH. ATOMHBIE OpOWTanu, S-, P-, O-3JI€MEHTHI.
OcoOeHHOCTH pacIpelesieH!s] 3JIEKTPOHOB MO OpOMTaIsIM B aTOMax HJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

Ilepnoanueckuii 3akoH U Ilepuoanueckas cucrema XUMUYECKUX 3yemMeHTOB J[.U.
MenneneeBa. CBsi3p mepuoauueckoro 3akoHa u [lepuoanyueckoil cHUCTEMBI
xuMuuyeckux avieMeHToB JI.JMI. MeHneneeBa ¢ COBpPEMEHHOW TEOpHEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM HU3MEHEHHS CBOMCTB XUMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX HMH TPOCTBIX M CIOXKHBIX BEIIECTB IO TPYINaM M IepHoJaM.

3HaueHMe MNEPUOANYCCKOr0o 3aKOHa B Pa3BUTHUHN HAYKU

Crtpoenue BemecTBa. XUMHUYECKast CBSI3b. BUIIbI XUMHUYECKON CBsI3U (KOBAJICHTHASI
HENoJIsipHasl U MOJIApHAsi, MOHHAsA, MeTajuinyeckasi). MIoHbI: KaTMOHBI M AHUOHBI.
MexanuzMbl 00pa30BaHUsl KOBWIEHTHOM XHWMHYECKOM CBs3M (OOMEHHBIH U
JIOHOPHO-aKIENTOpHBIH). Bogopoanas cBs3b

BanenTHOCTB. DnekTpooTpULIaTENBHOCTD. CTENEHb OKUCIICHUS

BemiectBa MOJEKYJIPHOTO M HEMOJEKYJISPHOIO CTPOEHHS. 3aKOH ITOCTOSHCTBA
cocTaBa BeIlecTBAa. THUIBl KPUCTAUIMUECKHUX PEIIETOK. 3aBHUCHUMOCTh CBOMCTBa

BEIIECTB OT THIIA KPUCTAIITMYECKON pemérku. [loHsATHe 0 AUCIEepPCHBIX CHCTEMax.

HcTuHHBIE U KOJUTOMHBIE pacTBOPHI. MaccoBasi 1015l BeIIeCTBa B pacTBOPE

1.6

Knaccudukanuss HeopraHndeckux coeauHeHUH. HomeHkmaTypa HEOpraHWYeCKHUX




1.7

BELIECTB
Xumuyeckas peakius. Kinaccudukanus XMMHUECKUX PEAKINil B HEOPraHUYECKON 1
OpraHWYECKOM XUMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIECTB, 3aKOH COXPAHECHUS U

MMPEBpAlICHUA SHCPIUU ITPU XUMHUYCCKUX PCAKIHAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMmudeckoe paBHoBecue. DakTopbl, BIUSIOLIME Ha

cocTosiHue xumudeckoro pasHoBecus. [Ipunnun Jle [llarense

1.10

1.11

2.1

2.2

OnekrponuTHyeckas auccormanus. CuwipHble U crmabbie snektponuthl.  Cpena
BOJIHBIX PAacCTBOPOB BEIIECTB: KHCIas, HEHTpanbHas, IIeno4yHas. Peakium MOHHOTO

oOMeHa
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITNH
Heoprannueckas xumus

Hemeramnbl. Ilonoxxenne HemeramnoB B Ilepuoandeckoil cucreMe XUMHUYECKUX
anemenToB J[.MI. MenneneeBa M OCOOEHHOCTH CTpPOEHHUs aTOMOB. Pu3znyeckue
CBOICTBa HEMETAJNIOB. AJUIOTPOIMS HEMETAJUIOB (Ha MpUMEpE KHUCIOPOAad, CEPBI,
docdopa u yriaepona)

XUMHUECKHE CBOMCTBA BaXKHEMIIMX HEMeTaloB (TaJlOT€HOB, CEphl, a30Ta,
docthopa, yriepoga M KpeMHHs) M UX  COEAMHEHMH  (OKCHJIOB,
KHCIIOPOJICO/ICPKAIIMX ~ KUCJIOT, BOJOPOAHBIX  coeauHeHuil). IlpumeHenue

BaXXHEUININX HEMETAJUIOB U UX COSIUHEHUN

2.3

2.4

Meramnsl.  Ilonoxenne weramioB B Ilepmoandeckoil cucTeME XUMHUYECKHX
anemeHnToB J[.M. MenneneeBa. OcoOEHHOCTH CTPOEHHUS BJIEKTPOHHBIX 000JI0UEK
aToMoB MeTayuioB. OOmue ¢usnueckue cBoiicTBa MeTauioB. CIiaBbl METaJUIOB.
DIEKTPOXUMUYECKUH Pl HAPSHKEHU METAJIJIOB

XVUMUYECKUE CBOMCTBA BAKHEUIIUX METAJUIOB (HATPUiA, KalWi, KaabIUil, MarHUH,
ATIOMUHHMA, [MHK, XPOM, JK€JIe30, MeAb) W HuX coeauHeHuil. OOmmue crmocoObl

MMOJIYYCHHA MCTAJIJIOB. HpI/IMeHeHI/Ie METAJIJIOB B 6BITy U TEXHHUKE

2.5

I'eneTmueckas CBSI3b HCOPraHNMYCCKUX BCIICCTB, MPHUHAMICKAINIUX K Pas3IMdYHbBIM

Kj1accaM

XUMHS U KU3Hb

3.1

Pons xuMum B 0O€CTIEYEHHHM OKOJOTHYECKOW, DSHEPreTHYECKOW U IHINECBOU
0e30MacHOCTH, PAa3BUTUH MEIUIMHBL. [lOHSATHE O HAyYHBIX METOAaX MO3HAHHS

BCIICCTB U XUMHUYCCKUX peaKLII/Iﬁ

3.2

[IpencraBnenns 00 OOMMX HAYYHBIX NPUHIMIAX MPOMBIIUICHHOTO TOTY4YEHUS
BOKHEUINNX BeleCTB. UenoBeKk B MUPE BELIECTB M MaTEpPUANIOB: BaKHEHIINE

CTPOUTENIbHbIE MaTepHalibl, KOHCTPYKLIIMOHHBIE MaTepuajbl, Kpacku, CTEKIIO,




KEepaMuKa, MaTtcpuajibl JIA JJICKTPOHUKHU, HAHOMATCpUAJIbl, OPraHUYCCKHUC U

MUHEpaJIbHbIEC Y00peHUs

3.3

XumHusi W 37J0pOBbE UEJOBEKa: MpaBWIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0€30MaCHOTO MCIOJIB30BaHUS TPENapaToB OBITOBONH XUMUU B

HOBCGHHCBHOﬁ KHU3HHU










