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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yuebnoro npeamera «xumus» g 10 -11 knaccoB Ha
06a30BOM ypoBHE pa3paboTaHa B COOTBETCTBHM ¢ DenepalbHBIM
roCyJapCTBEHHbIM  OOpa30BaTENbHBIM  CTAHJAPTOM  CPEIHEro  OOIIero
oOpa3oBaHMs, yTBEPXKIEHHBIM MpUKa3oM MUHUCTEPCTBA  MPOCBEIICHHUSA
Poccuiickoit  Depeparun ot 17.05.2012r. Ne413 (¢ u3MEHEHUAMH U
JIOTIOJTHEHUSIMU ), B cOOTBeTCTBUU ¢ DenepalibHON 00pa3z0oBaTEIbHOM TPOrpaMMOi
cpenHero  obOmiero oOpa3oBaHUs, YTBEPKIECHHON mpukazoM MuHucTEepCcTBa
npoceenienus Poccuiickoit @eaepannn ot 18.05.2023r. Ne371 (3apeructpupoBan
MunuctepctBoM toctuiuu Poccuiickoit @enepanuu 12.07.2023r.).

[Iporpamma 1O XUMHM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepainuny», TpeOOBaHUN K pe3ybTaTaM OCBOCHHS
dbenepanibHON 00pa30BaTENIbHONM MPOTPAMMBI  CPEAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBineHHbIX B DeAepallbHOM  TOCYJApPCTBEHHOM
obOpazoBatenbHOoM cTangapTe COO, ¢ yuétom Konnenuuu npenoaaBanusi y4eOHOTO
npeaMera «XuMus» B 00pa3oBaTellbHbIX opranuzanusax Poccuiickoit denepanum,
peanu3yroumMx OCHOBHbIE 00pa30BaTENbHbIE TPOrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu pa3Butus Bocnutanusi B Poccuiickoii @eneparuu Ha nepuoa ao 2025
roga» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMmbl MO XUMHUHU, K ONPENEIICHUIO
oOwielt crpateruy 00y4yeHus, BOCIUTAHUS U Pa3BUTHUs 00YUYalOIIUXCS CPEICTBAMU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosiokeHuss GI'OC COO o B3amM0OOYCIIOBISHHOCTH IICNICH,
COJIEpKaHMs, PE3yJbTaTOB OOyYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTeIbHON  OpraHU3AIMK, SIBISETCS HEOTHEMJIEMOW YacThI0 WX
oOpazoBaHHOCTH. OHO CIYXHT 3aBEpUIAIONIMM DJTAallOM pealu3alid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHusd. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTyphI
YEJIOBEKA, a TAKKE IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO
U MpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHe OOydarolmuxcsl Ha
YPOBHE CpeJIHEro O0IIEro 00pa3oBaHus CPEACTBAMU YUEOHOT0 IpeIMeTa « XUMHUSD,
COZIEp’)KaHHE M TMOCTPOCHHE KOTOPOTO OINPENENICHbl B MPOrpaMMe MO XUMHH C
yaéToM crenu@uKkd HayKu XUMHH, € 3HA4YCHHS B IMO3HAHWM TPUPOILI U B
MaTepUaTbHON KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIMX IEIeH W MPUHITUIIOB,



XapaKTepU3yIOUIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMBl CpPEAHEro  OOIIero
obpazoBanus B Poccuiickoit denepanun.

XHUMHS KaK 3JEMEHT CHCTEMbI €CTECTBEHHBIX HAyK HIpaeT ocoOyr poJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOpMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIUICHUS, B
CO3JaHHE LIEJIOCTHOIO MPEACTABICHHUS 00 OKPYKAIOIIEM MHpPE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTOpoe (popMHpYyeTCsl B XMMUU Ha OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAOLIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHhEMJIEMOM YacCThIO MUPOBOM KYJIbTYpbl, HEOOXOMMBIM yCIIOBUEM YCIIEIIHOTO
TpyJla W KM3HM KaxXI0ro ujgeHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3UJIaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBliEHA Ha pEIICHUE
rJI00QIbHBIX MPOOJIEM YCTOMYMBOIO pA3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBUM C OOIIMMH LEISIMH U HPUHUUIIAMU CPEJHErO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YyYEHHUs) OPUEHTHUPOBAHO NMPEUMYIECTBEHHO Ha OOIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOMUMYI0 UM JJsi  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOTO BKJIKYEHUS B JKM3Hb COLMYMa, NPOJOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomyMu — TipeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJepXaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHnyeckon xumuu. @OpMHUpPOBaHUE JAHHOW CHCTEMBI 3HAaHWU NPU U3yYEHUU
npeaMera 00ecrnevyMBaeT BO3MOXKHOCTh PACCMOTPEHHs] BCEro MHOT00Opas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUH.

Ctpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» c@opMupoBaHa B MpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3Y4YeHHI0 Yy4eOHOro Marepuaia H OOyCJIOBJIE€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YypOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHWMHUHU BEIIECTBA
paccMaTpHBAKOTC HAa YPOBHE KIIACCUYECKOW TEOPHUHU CTPOEHHUSI OpPraHWYECKHUX
COCMHEHUN, a TaKXEe Ha YPOBHE CTEPEOXMMHUYECKMX U DJIECKTPOHHBIX
IpeICTaBICHU O CTpoeHHH BeriecTB. CBeeHus 00 3ydyaeMbIX B Kypce BEeLIECTBaxX
JIAIOTCSl B Pa3BUTHH — OT YIJIEBOJOPOIOB /0 CIOXHBIX OMOJOTMYECKH aKTUBHBIX
coequHeHud. B Kypce  OpraHMyeckod  XUMHM  MOJNIYYarOT  pPa3BUTHE
c(hOpMHPOBAHHBIE HA YPOBHE OCHOBHOrO 00IEro oOpa3oBaHUs NEPBOHAYATILHBIC



MIPEICTABIICHUS O XUMUYECKOM CBSI3H, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT WX CTPOCHUS, O XUMUICCKON PEaKITnu.

[Tox HOBBIM yrioM 3peHus B mpeameTe «XuMHsS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTcs M3yUYEHHbIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOmmas u HeopraHUYecKas
XUMHS» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX TO3UIUH,
riy0oke TMOHSATh HUCTOPUYECKOE U3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
0000111a011IeH 10 OOBICHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BOXKHEHINMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMCHCHHH, a TAKXKE O XUMHUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKAaHUsI IOTIONHsIeTCs B Kypceax 10 u 11 kimaccoB anemeHTaMu
CoJlep KaHMs, UMEIOIMMHU KYJIbTYPOJOTUYECKUA M MPUKIATHON XapakTep. OTH
3HAHHS CIOCOOCTBYIOT TOHMMAaHHWIO B3aMMOCBSI3M XHMHUH C JAPYTUMHU HayKaMH,
pacKpbIBaIOT €€ POJb B MO3HABATENFHOM U MPAKTHYECKON ACSITETFHOCTH YEIOBEKA,
CHIOCOOCTBYIOT BOCITUTAHHIO YBAKEHHS K MPOIIECCY TBOPUYECTBA B 0OJIACTH TEOPUH
U TIPAKTUYECKUX MPUIIOKEHUNM XUMUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKHA OCMBICTHBATH HHPOPMAITHIO ¥ IPUMEHSATH €€ /IS TIOTIOJTHEHUS 3HAHUH,
pEIICHNS HHTEIICKTYaIbHBIX M SKCTICPUMEHTATBHBIX HCCIIEA0BATEIbCKUX 3a1a4. B
IIEJIOM COJIEp’KaHue Yy4eOHOro mpeaMera «XuUMHUS» JAHHOTO YPOBHS W3YUYCHUS
OpUEHTHUPOBAHO Ha (POPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHUMaHusT (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPTraHNYECKOro MHUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHUEM, TIO3HABAEMOCTh MMPUPOHBIX SIBICHUHN My TEM DKCIIEPUMEHTA
W peIIeHUsS TMPOTUBOPEYHN MEXKIy HOBBIMH (haKTaMHd € TEOPETHUYCCKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJOTUUECKUX Tpodiiem, a
TakKe MpodIeM cOepekeHUsT IHEPTETUIECKUX PECYPCOB, CHIPBS, CO3/IaHUsT HOBBIX
TEXHOJIOTUM U MAaTepPHUaJIOB.

B rmmane pemieHWs 3a7ad  BOCIHTAHUS, Pa3BUTHS UM COLMAITU3AIMH
OoOydJaronmxcsi MPUHITHIC MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
CONepKaHUSI M TIOCTPOEHHUS TIpPeIMeTa MpeayCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIBHBIX YUECOHBIX ACHCTBUH, MMEIONTUX 0a30BOC 3HAUCHHE IS Pa3IMYHBIX
BUJIOB JICSITEIILHOCTU: peIleHus NpoOieM, IMOUCKa, aHaimM3a U 00paboTKu
uHbOpMaIlMK, HEOOXOAUMBIX i NPUOOPETEHHUS OIbITa MPAKTHUYECKONM U
UCCIIEIOBATENbCKON JESITeNbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUH.



B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YPOBHE OCHOBHOIO OOIIETro
o0Opa3oBaHMsl, TaK U HAa YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IIPH ONPEACICHUH
COJIEpP>KATEIbHOM XAPAKTEPUCTUKHU LEeJIed W3Y4YeHUs MpeaIMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO MpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LEJICH H3y4YEeHUS
MIpEeAMETA SABJISIETCS BIOJIHE ONTPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUs TJIABHBIMU LIEJISIMU HU3YyYEHUS MpPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisIIOTCA:

e (opMupoBaHHME CHUCTEMBl XHMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIIOYEBbIE MOHATHUS, (PYHIAMEHTAJIbHBIE 3aKOHbI U TEOPUU XHMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHNI MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX
pPa3BUTHS U CTAHOBJICHUS,

e (opmMupoBaHuE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEILECTB U XUMHUYECKUX PEAKIINI1, HEOOXOIMMBIX J1JIsl MPUOOPETEHUS YMEHUI
OPUEHTUPOBATHCSA B MHPE BEIIECTB U XUMHUUECKUX SIBJICHUHN, MMEIOLIUX
MECTO B IIPUPOJE, B PAKTUUECKOW U OBCEIHEBHOW KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHUEM  IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuMm, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHUs
npeaMeTa B MporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TPHUOPUTETAMU B CHUCTEME cpeaHero obmiero oopazoBanusi. CeroaHs B
MPEenoJaBaHUK XUMUHU B OOJIBIIEH CTENeHH OTAAETCS MPEANOUYTEHUE MTPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTeIbHOM OpraHU3alliK, BIaJACIONIEr0 HE HabopoM
3HaHWM, a (QYHKIIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMHU
AKTHUBHOTO MOJYyYEeHUS 3HAHUW U PUMEHEHUS X B PEAIbHOM KU3HU JJIs1 PELICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3U ¢ 3TUM IpU U3yUE€HUHU NIpeIMETa « XUMUS JOMUHHUPYIOLIEE 3HAUCHHE
MPUOOPETAIOT TAaKKUE 1IETU U 3a]]a4H, KaK:

ajanrtanusi 00yJarommxcsi K yCIOBUSIM TUHAMHYHO Pa3BUBAIOILETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pELIECHNI B KOHKPETHBIX KU3HEHHBIX CUTYalUSX, CBA3AHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;



dopmupoBanre y OOYyYalOMIMXCSl KJIFOUEBBIX HABBIKOB  (KITFOYEBBIX
KOMIICTEHIIHI), WMCIONUX YHHBEPCAILHOE 3HAYCHUE IS PAa3UYHBIX BHUJIOB
JESITEIbHOCTH: PEIIeHUs Mpo0seM, MOUCKa, aHanu3a U o0paboTku uHpopmalmu,
HEOOXOIUMBIX JJIsl IPUOOPETEHUS OTIbITA IEATEILHOCTH, KOTOPasi 3aHUMAaET BaXKHOE
MECTO B TO3HAHMUM XUMHUH, a TaKKe JUIS OLEHKH C IMO3UIHMHA JKOJOTMYECKOU
0€30IacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
YeJIOBEKa U MPUPOHYIO CPEdy;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH 00y4aroMXCsl: CIOCOOHOCTH CaMOCTOSTENILHO MIPHOOPETaTh HOBBIS
3HAHUS 10 XMMHU B COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMEeHHbIe MH(POPMAIIMOHHBIC TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIONYJISIPHOW HHPOPMAIIMN XUMUYECKOTO COJICPIKAHUS;

¢dopmupoBaHUEe U pa3BUTHE Y O0YUAIOMIUXCS ACCOLMATHBHOTO U JIOTHYECKOTO
MBILIEHUS, HAOII0AATEeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH TUIAHUPOBAHUW M TIPOBEICHUM XHMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydarommxcs yOeKIEHHOCTH B T'yMaHHCTUYECKOH
HANpaBICHHOCTH XHMHHU, € BaXXHOHW POJM B PELICHHH TIIO0ATBHBIX MpoOIeM
PaIMOHATBFHOTO MPUPOAONOIB30BAHNS, TIOMIOHEHHUS SHEPTETUIECKIX PECYpCOB U
COXpaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIICHHUS K TPUPOJEC M CBOEMY 3JIOPOBBIO, a TaKKe MPHOOPETCHHS OIbITa
UCTIOJIF30BaHUSI TIONYYCHHBIX 3HAHUU Uil MPHUHATUS TPAMOTHBIX DEUICHUH B
CUTYAIUSX, CBA3aHHBIX C XUMHUYECKUMHU SBIICHHUSIMH.

B yueOHOM 11aHe cpemHero oO0mero oO0pa3oBaHUS MpeaMeT «XUMHSD»
0a30BOT0 YpOBHS BXOAHT B COCTaB MpeaMeTHOUN oOmactu «EcTecTBeHHO-HAyUYHBIE
PEMEThI».

OO1ee yncno 4acoB, OTBEAEHHBIX ISl U3YUEHHs] XUMUH, Ha 0a30BOM ypOBHE
cpeaHero obmero oopazoBaHus, coctaBisieT 68 yacoB: B 10 kimacce — 34 gaca (1 gac
B Hegento), B 11 kiacce — 34 yaca (1 yac B Heziento).



COJAEPKXAHUE OBYYEHUSA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 110J10’keHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaUMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUaIaMy Ha UX OCHOBE,
MOJIEJIMPOBAaHUE MOJIEKYJ OpPraHUYECKHX BEIIECTB, HAOIIOACHHE M OIMCAHHE
JEMOHCTPALIMOHHBIX ONBITOB [0 TNPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MeraH W dTaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U MPOMUIIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyragueH-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (pEaklHMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaLUH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHUsSI U HUTPOBAHUS), NTOJIyUYEHUE U MPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceolcmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenenue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K PAa3IM4YHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxaenue. CrocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEUIECTB W HMX IPEBPALLICHUI:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEICHNE IPAKTHYECKOW PAOOThI: MOJYyUYEHHUE STUJIEHA U U3YUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON U 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. OJTWIEHIJUKOIbL W  TJIMLEPUH: CTPOEHHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIETIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoeka. [[puMenenne rauueprHa U 3TUICHTITMKOJIS.

®deHon: CTpOoCHUE MOJEKYJbl, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerunpl U kemouvl.  DOpMANBIAETHN, ALETAIBAEIHA: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpeeNIbHbIE KaPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaium), noxydeHue u npumeHenne. CteapuHoBas
U OJICMHOBAsi KUCIJIOTHI KaK MPEICTaBUTENM BBICIIUX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBompl:  coctaB, KjacCUUKAIMS ~ yriaeBoAoB (MOHO-, JH- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbl, (PU3HUECKHEe U XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpOM okcuza cepedpa(l), BocctaHoBieHne,
OpO>KEHHE IIII0KO3bI), HAX0XKICHUE B PUPOJIEC, TPUMEHEHUE, ONOIOTrHYECKas POJib.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heunoo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJCHHE U OMHMCAHHE JEMOHCTPAI[MOHHBIX OMBITOB: TOpPEHHUE
CIMPTOB, KaUE€CTBEHHBbIE PEaKLMU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHus. usnyeckue n
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buosiorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCIEpPUMEHTAIbHBIE METOJbl M3YYEHHUs] BEIIECTB W HUX MPEBpaIlCHUI:
HaOJII0/IEHUE U ONKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalusi OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHIATUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Marepus, DJHEPIHUs, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTUYECKH AaKTUBHBIC BellecTBa (O€IKHU, YIJIEBOIBI, KHUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iesieHus] JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepumoanueckoil cuctembl
xumudeckux snemeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOpUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBSI3b. BHAbI XHMHUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akuentopHsiil). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHEHOCTD.
Crenenp okuciieHus. IoHbI: KAaTHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PAcCTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAcChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUYEeCKoe paBHOBecHe. DakTopbl, BIMAIOIIME HAa COCTOSHHUE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl M3y4YEHHUS BEIIECTB W HMX IPEBPAILCHHM:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KAaTAJIM3aTOPA, ONPEAEICHUE CPEbl PACTBOPOB BELIECTB
C IOMOILbIO YHUBEPCAILHOTO MHMKATOPA, PEAKIIUM MOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSAM XUMHUYECKMX pEaKLUMW, B TOM YMHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAKHEHMIIIMX HEMETAUIOB (rajoreHOB, CEphbl, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. [lonoxenne meramnoB B [lepuonnueckon crucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOWCTBA BAXHEWIMX METAUIOB (HATPUM, Kaluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OO6mue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OIMCAHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUS C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétbl Maccel BellecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMum B 00€CrieY€HUU SKOJIOTUYECKOW, SHEPreTUYECKON W MUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuajbl, KpPacCKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 0€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBON XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MEXNpEeAMETHBIX CBA3€H MpU  HU3YyYEeHUHM oOmed
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuKa: MaTepus, SHEPTUS, MACCA, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOM, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kieTka, opraHuW3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChl.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

[IJTAHAPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHS
oOyyYarolmMMHUCs TpPorpaMM CpeAaHero oOiiero o0pa3oBaHUs (JIUYHOCTHBIM,
METaNpeIMETHBIM M MpeAMETHbIM). HaydHo-mMeTonuueckol OCHOBOM st
pa3pabOTKH TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IMOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaAMeTa «XHUMHS» Ha ypPOBHE CPEIHEro
o0111ero 0oOpa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIONTUMHUCS POCCHHCKONW T'pakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHUIO;

I[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW U NCTOPUUYECKUX TPAJAUIIHKN 0a30BOM HAYKHU XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH 1LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJM4Yue MPaBOCO3HAHUS IKOJOTHUYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUUCKOr0 TPaKJAHCKOrO OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIUMH  MpOIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
oOy4Jarommxcs.



JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHs MNpeaMera «XUMUsS»  OTpa)xaroT
c(OpPMUPOBAHHOCTh OTBITA TMO3HABATEIPHOM W TPAKTUYECKON JEATEIBHOCTH
oOyJaromuxcs Mo pean3aluy MPUHATHIX B OOLIECTBE IEHHOCTEW, B TOM YHCTIE B
4acTH:

1) rpaaaHCKOro BOCIIMTAHMS .

OCO3HAaHMS 00YYaIOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

IIPEACTABICHUS O COLMAJIBHBIX HOpPMax M IPaBWIaX MEKINYHOCTHBIX
OTHOUICHUI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESITETbHOCTHU ITPHU CO3AAHUN YUEOHBIX
IIPOEKTOB, PEIICHUH YUYE€OHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
HKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTHX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTE€UYCCTBEHHOMN XUMUM;

yBaXEHUsI K MpOIlecCy TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh pPE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  SKCIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpECa U [M03HABATENIBHBIX MOTUBOB B IIOJyYEHHUH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMaIMU O IEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAlLIUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUM 3TUX
MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 370pOBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBui Oe30macHOro oOpalleHHs C BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUIEKTHBHOI'O
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 3J0POBbIO U JKU3HHU JIHOJEH;



OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIeI0BaTeIbCKOM
JEATEIIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  JAPYrdxX BHJAX
JIESITETbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHUUM NPAKTUUECKUX 3ajad
COIMAJILHOM HAIIPaBJICHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJIbI);

HWHTEpeca K MPaKTUUECKOMY M3Y4YEHHUIO0 Mpodeccuid pa3IuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUIN 110 XUMHUH;

YBOXKEHHUS K TPYAY, JIOJSAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYATBHON TpPaeKTOPUU
oOpa3oBaHus, Oyayiied MNpoPecCuu U pealnu3alud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JI€CO00PA3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHKCHUH XUMHUHU IS
pelIeHNs BOMPOCOB PAllMOHAIIBHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HENPHUATUS JCUCTBUH, TNPHUHOCAIIMX BpEI OKpYKarOIEH
MPUPOIHON Ccpelie, YMEHHS TPOTHO3UPOBATH HEOJIATONPHUSTHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;

HaJIMYusl Pa3BUTOr0 SKOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa JEATEeIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUS CHeMU(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU II€JI0CTHOTO
MpeacTaBiIeHus] 00 OKpYXKaIoIeM MHpPE KaK O €IMHCTBE MPHUPOIBI U YEIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MPOOJIeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,



yOeXKAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHHM JUJISI  COBPEMEHHOMU
UBUIM3AIMH: B €€ TYMaHUCTHYECKOI HAIIPaBIEHHOCTH U BaYKHOM POJIU B CO3/IaHUU
HOBOW 0a3bl MaTepHalbHOM KYJbTYpBl, pEUICHHH TJ00alIbHBIX MpoOseM
YCTOMUYMBOIO Pa3BUTHUS YETOBEYECTBA — CHIPHEBOM, HHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEIMIIMHBI, OOECIICUEHUU YCIOBHM
YCHEUIHOTO TPYJa U IKOJIOTUYECKU KOM(POPTHOM JKU3HH KaXKAOTO UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TMOHHUMAaHMUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NoJly4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUH, YMEHHUS JIe1aTh 000CHOBaHHbBIE 3aKIIOUEHUS HA
OCHOBE HAay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HENbIO MOTyYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
pelieHus mpoOyieM B peasibHBIX )KU3HEHHBIX CUTYALIUAX;

MHTEepeca K O3HAHHIO M UCCIIeI0BATEbCKON ACSITEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMWA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNu4HbIX chepax nmpodeccruoHaabHOM

JESTEIBbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHHSI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMble 9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOyYarOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHAYYHBIE TOHATHS, OTPaKaOIINe
LEJIOCTHOCTh HAy4YHOM KapTUHbl MHpa W CHEUU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHue, HAOIIOEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHHUBEpCcajbHble yueOHbIC NEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

pETYJIATUBHEIE), o0ecreunBaroIIre dbopmupoBaHue GyHKIIMOHATHHON
IPaMOTHOCTH M COITUATTFHOM KOMIETSHITMH O00yYarOIINXCS;
CIIOCOOHOCTH 00yJarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLMAIBHON ITPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
NEUCTBUSIMU.



OBaanenne YHHBEpPCATbLHbIMU yueOHbIMH NMO3HABATEJIbHBIMU
NeiCTBUSIMM:

1) 0a30BbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeNeNATh LENU JACSATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKKU TOHATUM M yCTAHABIMBATh WX B3aUMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOIINE TOHSTHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KIacCUPUKAIIMU BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBATh NPUYMHHO-CIEACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHbBIC, JI€IYKTUBHbBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICJILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— TIpU pPEIICHUU Y4EOHBIX TMO3HABATEIHHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKUHnii;

dbopMyITUpPOBATH MENN U 3a/1a4W UCCIIETOBAHMS, UCTIOIB30BaTh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKIECHUI;

BJIQJICTh HABBIKAMH CaMOCTOSTEJIIBHOTO TUIAHUPOBAHUS W IPOBEIACHUSA
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJA0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEJILHO IOCTOBEPHOCTH PE3YJIbTATOB MCCIICI0OBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENLCKOW U MPOEKTHOU
JEATEeIIbHOCTH, MPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY



MIOMCKY METOJIOB PELIEHUS MPAKTHYECKHUX 3a7a4, IPUMEHEHHIO PA3JIMYHBIX METOIOB
MO3HAHUS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJISIpHAsl JIMUTEpaTypa XMMHMUYECKOTO COJEp)KaHWs, CIPaBOYHBIE IOCOOuS,
pecypcsl MHTepHeTa), aHanu3upoBaTh WHGOPMALIMIO PA3TUYHBIX BHAOB U (HopM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTH;

(GopMyJIMpOBaTh 3allPOChl U MPUMEHATH PA3JIMYHBIE METOJBI IPU MOUCKE U
orbope wuHpoOpMalMU, HEOOXOAUMON Ui BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuOOpeTaTh OMBIT HCHOJb30BaHUS HMH(GOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMy  IpEACTaBICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIT0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEACTBA IPU Pad0TE C XUMUYECKOU
uH(popManuen: MPUMEHATh MEXIpeIMETHbIE ((PU3UUECKHEe U MaTEMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYJIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CpEACTBA
HaIJIS,THOCTH.

OgyaieHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1eICTBUSIMU:

3aJ1aBaTh BOIPOCHI M0 CYLIECTBY OOCYKJAaeMOW TEMbI B XOJ€ JUaJlora W/Wiu
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHpPOBAThb CBOU  TPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

BBICTYNATh C MpPE3EHTAlMEN pe3yJbTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUU
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekTa u (OpMyJIUpOBaTh BHIBOIBI
10 pe3yJbTaTaM IPOBEIEHHBIX HCCIEAOBAHUM NMYTEM COIJIACOBAHMS IO3ULIUK B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIBHO IUJIAHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenessis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUN MpHU
BBIMIOJJTHEHMM Y4e€OHBIX UM HCCIENOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM IOJMyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYULIECTBJISITH CAMOKOHTPOJIb CBOEH JAESATEIBHOCTA HA OCHOBE CaMOaHaIN3a U
CaMOOLICHKHU.



ITPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMUS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUW KapTUHBI MUPA, POJIU XUMHUU B TIO3HAHUU SIBICHUHN MPUPO/IBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUUECKUX 3a/lad U IKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHOM Cpele;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUM DIIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTas U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBINM 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIMOHATbHAS IPYIINa, pauKall,
WU30MEPHSI, ©30MEPBL, TOMOJIOTUYECKHUM P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAECpKAIME COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHbIE COCIMHEHUS); TEOPUM U 3aKOHbI (T€OpHUS CTPOCHUS
opranuueckux BemiectB A. M. byTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJWYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUM, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPaAKTUYECKON JEATeTbHOCTU YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEpHbIE MPU3HAKUA TOHSITHI,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUSI U MIPEBpAIllCHUN OpraHMUYEeCKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMUYECKYI) CHUMBOJIUKY JJIsI
COCTAaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKMX BEHIECTB W YPaBHEHUHW XUMHUYECKUX PEAKIUH,
W3TOTABJIMBATH MOJICIM MOJIEKYJl OPTaHUYECKUX BEIIECTB IS WIUTIOCTPALIUA HMX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAJIECKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINPEeIeIEHHOMY
KJIacCy/Tpymnmne CcoeluHeHuN (yriaeBOJOpOMAbl, KUCIOPOJA U a30TCOAEpIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA II0
cucremarnyecko HoMenkiaatype (IUPAC), a Taxke NpUBOAWTH TPUBHATIbHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWICHTJINKOb, THIEPUH, (eHoN, (HOopMaNbIeTH, aleTalbIeTHI, MypaBbHHAs



KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TII0K03a,
bpyKkTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMCHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpPraHUYECKUX COCAUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. ByTiepoBa it 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3HUECKHE
U XUMHYECKHME CBOWMCTBA THUIUYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BeIIeCTB (METaH, 3TaH, dTUIICH, IPOMUJICH, alleTUiIeH, OyTaauen-1,3,
MeTwiOyTagaueH-1,3, 6eH30J1, METaHOJI, 3TAHOJI, STUJICHIIMKOJIb, TJIULEPUH, PEHOT,
alneTanbJeru, MypaBbiHasi U YKCYCHasi KMCJIOTHI, TJIFOKO3a, KpaxmaJl, IeJUII0103a,
aMUHOYKCYCHAsl KUCJIOTa), WUIIOCTPUPOBATh F'€HETUYECKYIO CBSI3b MEXKIY HUMU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKUUNA C UCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMYJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroyb), CIOCOOBI HX NEPEPAOOTKU U MPAKTUUECKOE
pUMEHEHHUE TIPOYKTOB NEPEepadOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XWMHUYECKHM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa
pEeaKIu MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHH BEUIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCy/I0Ol U J1TabOpaTOpHBIM O0OpPYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKLIMSIMHU IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH W BBHIMIOJHATh XUMHUYECKHMA
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U U3YUYEHUE ET0 CBOWCTB, KAYECTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHATypanus OETKOB MPU HATPEBAHWH, IIBETHBIC PEAKIINK OCITKOB) B COOTBETCTBUHU
C TMpaBWJaMWd TEXHUKU OE30MACHOCTH TMpU OOpalleHHH C BEMIECTBAMHU W
7a00paTOpHBIM ~ O0OpPYAOBAaHHWEM, TMPEACTABIATh  PE3yJbTaThl  XUMHUYECKOTO



JKCIEpUMEHTa B (OpME 3aluCH YPaBHEHHH COOTBETCTBYIOIIUMX pPEAKIUN U
(dbopMyIIMpOBaTh BEIBOJIBI HA OCHOBE 3THX PE3YyJIHTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWja  JKOJOTHUECKH
1EJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B IEISIX
COXpaHEHHUs] CBOETrO 3JI0POBbSl U OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica Tokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAIICHUS HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YEJI0BEKa;

Ui 00Yy4aroUMXcs ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB U
XUMUYCECKUX SBJICHUM;

JUISL CJENBbIX W CIA0OBHUIASIIMX OOY4YalOIIUXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.

11 KUIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTABJISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (GOPMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U MPUPOJTHOU CpelIe;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI DJIEMEHT, aToM, u30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAsS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBI  XUMHUYECKUX  pEaKIMd, PpacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
ANEKTPOJUTHYECKAS JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUUYECKON pEakiMu, XUMHUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (T€Opus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
NpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H



CUCTEMHOCTH XMUMHUYECKHX SIBICHHUN, (PAKTOJOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBE, NMOJIYYEHUH U 0€3011aCHOM HCIOJIb30BAHUH BAXHEHIINX HEOPraHUYECKUX
BEILECTB B OBITY U PAKTUYECKOM I€ITEIHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISAITh XapaKTEpHbIE TMPU3HAKU TOHSTHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TMOHITHUS MpU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUL;

c(OpMUPOBAHHOCTh YMEHHUI HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JIJIs
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblii ra3, yIJIEKHCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETaIEHasl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUI OINPEAEIIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX DPA3JIMYHOIO COCTaBa, BHJ XUMHUYECKON
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKas, BOJAOPOJHAsS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAas, MOJEKYJSpHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD yMEHUI yCTaHaBJIUBAaTh IPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneaéHHOMY Kiaccy/TpyIine
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOIUYECKOr0 3aKoHa [l
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QDYHKLIUY;

c()OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoit cucTteMsl
xuMu4deckux saementoB JI. M. MenpgeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHU», O0OBACHATH 3aKOHOMEPHOCTH
WU3MEHEHHUS! CBOMCTB XMMHUYECKHX 3JEMEHTOB M MX COCIMHEHHUH IO Mepuoiam H
rpynnaM [lepuogunueckont cucreMbl xuMudeckux 3iemeHToB . 1. Menneneesa;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIIbIO0 YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyroIlUX BEIIECTB, TEIJIOBOMY
ahdexTy peakiy, U3MEHEHUIO CTEMEHEH OKHUCIICHHsI AJIEeMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);



c(hOpPMHPOBAHHOCTh YMEHHI COCTABJISATh YPaBHEHUS PEAKIUN pPa3THIHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEAKIIMiA HOHHOTO 0OMEHA, YUNUThIBAsS
YCJIOBHSI, IPH KOTOPBIX 3TH PEAKIINU UAYT 0 KOHIIA,

c(OPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIIIE
KAueCTBEHHBIM COCTaB pPAa3UYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX
BCIIECTB;

cOpPMHPOBAHHOCTh YMEHHM  pacKpbiBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUy OT PA3TMIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeITHero Bo3aenicTsus (nmpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JeKAIUe B OCHOBE MPOMBINIJICHHOTO TONYYCHHS CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPHHIHMIAX H
HKOJIOTHIECKUX MPOOIEMaX XHMHUIECKOTO TIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHUN TPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
TIOHSTHUS «MACCOBasi JI0JIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUM Ta30B MPU
XUMUYECKAX PEAKIUAX, MAcChl BEIIECTBA WM 00BbEMaA Ta30B IO H3BECTHOMY
KOJMYECTBY BEIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEII[ECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TTOJIb30BAHUS XUMHUYECKOM
MOCy/Iol U J1Ta0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpalleHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH U BBHITIOJHATh XUMHUYECKHMA
DKCIIEPUMEHT (pa3jIoyKeHHe IMEepPOKCHa BOAOPOJa B MPHUCYTCTBUH KaTalHM3aTopa,
OTIpPEJICIICHUE CpPEIbl PACTBOPOB BEIIECTB C TIOMOIIBI0  YHHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUEC PA3IUYHBIX (DAaKTOPOB HAa CKOPOCTh XMMHYECKOW PEAKIUH,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIC peaKIMu Ha CcyibdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
TeMaM «MeTtamely B «Hemeramib»y) B COOTBETCTBHHM C TIPAaBWIIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAIllEHUH C BEUIECTBAMU M JJA00OPATOPHBIM 000pPYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKITNii U (POPMYyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3ybTaTOB;



chOPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHWMHUUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKalu, MHTEepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  coOMrofaTh  TpaBWJa  AKOJIOTHYECKU
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYJIOBOM JACATEIBHOCTH B IEJIX
COXPAHEHHSI CBOETO 3J0POBbSI M OKPYXKAIOIIEH MPUPOAHOM CpElbl, OCO3HABATH
OMacCHOCTh BO3ICHCTBUS HA )KMUBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmbica mokazatens [IJIK, mosicHATR Ha mpuMmepax CIocoObl YMEHBIICHHUS U
MPEIOTBPAICHUS X BPEHOTO BO3/ICHCTBUS HA OPraHU3M 4Y€JIOBEKA;

JUIst 00yYaronmxcsi ¢ OTpaHUYCHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHU;

JUISL CHENBbIX W CHA0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢ppoBbIe
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A 3 bubmorexa LHOK
' P P A ' https://m.edsoo.ru/7f41bf72
M. bytneposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomgopoabt
bu6mmorexa [IOK
2.1 Ipenenbrple yrieBoaopoIbl — alkaHbl 2 https://m.edsoo0.ru/7f41bf72
95 HenpeienbHbIe yTIIeBOAOPO/IbI: ATKEHBI, 6 1 brbsmorexa LIOK
. ANKATMEHE], ATKHHE] https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 ApOMaTHIECKHE yTICBOAOPO/IbI 2 https://m.edsoo.ru/7f41bf72
54 [IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOJOB U 3 1 Brbmmorexa LIOK
. HX mepepaboTka https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 13

Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK

31 Criupre. betiosn 3 https://m.eds00.ru/7f41bf72
3.9 Anpaerunpsl. KapOoHOBBIE KHCIIOTHI. . Bubmoreka [IOK
. Criowubie HhupsI https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.3 YrieBopl 3 https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 13
Pa3znen 4. A3oTconeprkaniue oprannyeckue coeJuHeHust
bu6mmoreka [IOK
4.1 A A .b
MUHBL AMIHOKHCTOTBL. HEIKH 3 https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 3
Paspnen 5. BeicokoMoJieKy s pHbIe COeIUHEHUS
bu6mmorexa [IOK
51 I1 . K .B 2
JIACTMACERT. RayHykH. DOmoKHa https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudposbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crtpoenue atoMoB. [leprnonnyeckuii 3aKoH
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 3 bubnmorexa LOK
' https://m.edso00.ru/7f41bf72
sneMeHToB [. 1. MenneneeBa
19 Crpoenue BemecTsa. MHOroobpasue 4 bubsmorexa LHOK
: BEIIECTB https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
13 XUMHUYECKUE PEAKIINN 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 Mertast 6 1 https://m.edso00.ru/7f41bf72
bubmuorexa [JOK
2.2 Hewmeranbl 9 1 1 https://m.edso00.ru/7f41bf72
23 CBsA3b HEOPTAHMYECKHMX M OPraHUYECKHX 5 brbmorexa LIOK
: BEIIECTE https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 17

Paszgea 3. Xumus 4 s;KU3HbL



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK

3 XN IS 4 ‘ https://m.eds00.ru/7f41bf72
Hroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/7f41bf72

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/
n

KoanuecTBo 4acoB

Tema ypoka Becer  KoHTpoabH
0 ble paboThI

IIpakTHyeck
ue padoTsl

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTeibH
ble pecypchl

[Ipenmer
OpraHUu4eCcKou
XHUMUH, €
BO3HHUKHOBCHHE,
pa3BUTHE U
3HAUYCHHE

Teopus crpoeHus
OpraHNYeCcKux
coequHeHuit A. M.
byrtneposa, eé
OCHOBHBIE
II0JIOXKEHHUS

[IpencraBnenue o
KJIacCU(PUKALINH
OpraHUYECKHUX
BEILECTB.
Homenkiatypa
(cuctemaruueckas)
U TPUBHUAJIIbHBIE
Ha3BaHUs
OpraHUYECKHUX
BEILIECTB

AnKaHEIL: cOCTaB U
CTPOCHHUE,
TOMOJIOTHYCCKHUI
pian

MertaH u 3TaH —
[IPOCTEUILINE
MPEICTaBUTENN
aJIKaHOB

AJIKEeHBI: COCTaB U
CTPOEHUE, CBOWCTBA

DTWIEH U TPONUICH
— mpocTeinme




npeaACTaBUTCIIN
AJIKCHOB

[IpakTnueckas

pabora Ne 1.

«Ilomyuenne 1
STUJICHA U U3yUYCHHE

€ro CBOMCTB»

AJKagueHsbl.
byranuen-1,3 u
MetunOyranueH-1,3.
[Tonyuenue
CUHTETHYECKOTO
Kay4yKa U pe3uHbI

10

11

12

AJKHWHBI: COCTaB U
0COOEHHOCTHU
CTPOCHUS,
TOMOJIOTHYECKU I
psan. ALeTuieH —
MPOCTEUILIHI
MpeACTaBUTEND
AJIKUHOB

Breruucnenus mo
YPaBHEHUIO
XUMHUECKOU
peakuumn

Apenbl: 6eH301 1
TOJIYOJL.
ToKCUYHOCTH
apeHoB

13

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
MPUHAICKAIINX K
pa3IMYHBIM KJIaccam

14

[IpupoaHbie
WCTOYHHUKH
YTJIEBOJIOPOIOB:
IIPUPOJHBIN ra3 u
MOy THBIE
HEe(TSIHbBIE ra3bl,
HE(PTH U IPOIYKTHI
e€ mepepaboTKu

15

IIpuponHbie
HUCTOYHUKHU




16

YTIICBOJIOPOJIOB:
MIPUPOHBIN ra3 u
MOMYTHBIE

He(TsIHBIC ra3bl,

He(Th U NPOAYKTHI

e€ mepepaboTKu
KonTposnbnas

pabora 1o pazaeny 1
«YTIeBOIOPOIBDY

17

IIpenenbubie

OJIHOAaTOMHBIE

CIMPTHI: METAHOJ U 1
sTaHoi. BonopoaHas

CBSI3b

18

MHoroatroMHBIE
CITUPTHI:
STHJICHTJIMKOJIb U
TJIMLEPUH

19

@DEeHOJI: CTPOEHHUE
MOJIEKYJIbI,
¢buznueckue u
XUMUYECKUE
CBOICTBA,
MIPUMEHEHHE

20

Anpnerunpr:
dbopmanpierua u
aleTaabJIeTU/I.
AnieToH

21

OIHOOCHOBHEBIE
npeebHbIC
KapOOHOBbIE
KHUCIIOTHI:
MypaBbUHAS U
yKCyCHast

22

[IpakTnueckas
pabota Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHCIJIOTBI»

23

CreapuHoBas u

OJIEMHOBAsI KUCIIOTHI,

Kak MpeICTaBUTEIIN 1
BBICIIIUX

KapOOHOBBIX KHUCJIOT




24

25

26

MpE11a KaK coau
BBICIIIMX
KapOOHOBBIX KHCIIOT,
HX MOIOIIEe
JIEUCTBUE

Crnoxuble 3¢upbl
KaK [IPOU3BOJHbIE
KapOOHOBBIX KUCIIOT.
I'maponns crnoXxHbIX
a¢upoB

Kupsr: runponus,
IIPUMEHEHHE,
Ouosiornyeckas poJib
KHUPOB

27

28

VrieBoasl: COCTaB,
KJIaCCU(UKAIIUS.
Baxueimne
MIPEACTABUTEIIH:
TIII0K03a, PPYKTO3a,
caxaposa

Kpaxman n
LEJUTIOJI03a KaK
MIPUPOJHBIC
MTOJIMMEPBI

29

KoHntposbHas
pabora 1o pazaery
«Kucnopoaconepxa
1[Me OpraHuvecKue
COEJIMHEHU S

30

AMUHBI: METUJIIAMUH
U aHUJINH

31

AMIHOKHCIIOTHI KaK
amdoTepHbIe
OpraHHYECKHE
COEIUHEHMS, UX
OHOJIOTHYECKOE
3HaueHue. [lenTuasl

32

benkn xax
MIPUPOTHBIC
BBICOKOMOJICKYJISIPH
bIC COCIMHCHUS




33

OCHOBHBIE TTOHSITHUSA
XUMUHA
BBICOKOMOJICKYJISIPH
BIX COCTUHEHUN

34

OCHOBHBIE METOIbI
CHHTE3a
BBICOKOMOJICKYJISIPH
BIX COCTUHEHUM.
IInacT™Maccsr,
Kay4dyKH, BOJIOKHA

OBILIEE KOJIMYECTBO
YACOB I1O0
[TPOTPAMME

11 KJIACC

34 2

Ne
n/
1|

Tema ypoka

XUMUYECKUI
3J€MEHT. ATOM.
OneKTpoHHas
KOH(Urypamus
aTOMOB
[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
cucTema
XUMUYECKHAX
anemenToB J[. U.
MenpeneeBa, ux
CBSI3b C
COBPEMEHHOM
TEOPHUEHN CTPOECHUS
aTOMOB

KoJsnuyecTBo yacoB

KonTpoan
HbIE
padoThI

Bce
ro

Jlara
usyue
HUS

IIpakT4e
cKHe
padoThI

DJIEeKTPOHHBI
e uupposbIe

oOpa3oBareJ

bHbIE

pecypcbl

3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB
XHUMHYECKHX
3JICMCHTOB U HUX
COCIMHEHUI I10




rpyImmam u
TIePUOJIaM.
3HaueHHue
MePUOTUYECKOTO
3aKOHA M CHCTEMBI
XUMHUYCCKUX
anemenToB /(.M.
MeHnpeneeBa B
paBBI/ITI/II/I HayKI/I

Crpoenue
BCIIECTBA.
XHUMHYECKas CBS3b,
€€ BU/IBI;
MEXaHU3MBbI
oOpa3zoBaHHs
KOBaJICHTHOM
cBsi3u. Bogopoanas
CBSI3b

BaneHTHOCTD.
DneKTpooTpuLaTEN
pHOCTE. CTEIeHb
OKHCJICHHMS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOEHUS

ITonstue o
JUCIIEPCHBIX
cHCTEeMax.
UctuaHpie n
KOJUIOUTHEIE
PacTBOPHI.
MaccoBast 1oist
BEILIECTBA B
pacTtBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYeCKUX
COCIUHEHMH.
I'eneTnueckas
CBSI3b
HEOPraHUYeCKUX
BEIIIECTB,




Pa3JIMIHBIX
KJIaCCOB

Knaccudukanus
XUMHUYECKUX
peakuuii B
HEOPraHUYECKOU U
OpraHNu4ecKou
XUMHH. 3aKOH
COXPaHEHHUS MacChl
BELIECTB; 3aKOH
COXpaHEHUs U
MpeBpaIICHUs
SHEPTUH NPHU
XUMUYECKUX
peaxusax

CKOpOCTh peakKiuu.
OOpaTtumbie
peaxiuu.
XuMH4YeCcKoe
paBHOBECHE

10

11

[IpakTnueckas
pabora Ne 1.
«BnustHue
Pa3IUYHBIX
¢dakTopoB Ha
CKOPOCTH
XUMHUUYECKON
peaKIm»

DNEeKTpOIUTHYECKA
Sl TUCCOLIAITHS.
[TonsTue o
BOJOPOTHOM
nokasarene (pH)
pactBopa. Peakiuun
MOHHOTO OOMEHa.
IM'maponus
OpPTaHHYECKUX H
HEOPTaHUYECKUX
BEIICCTB

12

OKuCINTEIIHFHO-
BOCCTAHOBUTEILHBI
€ peaKIuu.
[MousTue 00




ANEKTPOIIN3E
pacriaBoB U
pacTBOPOB coJieH

13

KoHntposbHas
pabota o pazuery
«Teopetnueckue
OCHOBBI XUMHUU»

14

Mertamisl, ux
MMOJIOKEHHUE B
[Tepuonnueckon
CHCTEME
XHUMHYCSCKHX
anemenToB . U.
MenneneeBa u
0COOEHHOCTH
CTPOECHUS AaTOMOB.
OO6mrue
¢buznyeckue
CBOMCTBa METAJIJIOB

15

CrnnaBel METaJIOB.
DNEKTPOXUMHYECK
Wl psn
HaIpsHKEHUN
METaJIJIOB

16

XHUMHUYECKHE
CBOMCTBa
BayKHEHIITHX
METaJUIOB (HATPHH,
KaJii, KaJIbIUi,
MarHum,
AITIOMUHUN) U UX
COEJIMHEHU I

17

XnuMuyeckme
CBOICTBA XpoMma,
MEIHU U UX
COeIMHEHUI

18

XuMuyeckme
CBOICTBA IIMHKA,
JKenesa U ux
COCIMHECHU

19

[IpakTrueckas
paborta Ne 2.
"Pemienne




AKCIIEPUMEHTAJIbHBI
X 3a7a4 110 TEME
«Metamias»"

20

21

Hemeramisl, ux
MOJIOKCHHUE B
[Tepuonnueckon
CHCTEME
XUMHUYECKHUX
anemenToB Jl. .
Menneneesa u
0COOCHHOCTH
CTPOEHHUS ATOMOB

dusnyeckue
CBOMCTBa
HEMETAIJIOB.
Annorponus
HEMeTaJlJIoB (Ha
npumMepe
KHCJIOPOJIa, CEPHI,
dbocdopa u
yriepoja)

22

XnMuyeckme
CBOICTBa
rajoreHoB, Cepbl U
UX COCJMHEHUN

23

XUMUYECKHue
CBOIICTBA a30Ta,
dbocodpa u ux
CoeIMHEHNH

24

25

26

XUMHUYECKHE
CBOMCTBA yTJiIepo/a,
KPEMHHS ¥ UX
CoeIMHEHNH

IIpumeHeHue
BaXXHEHUITUX
HEMETAJJIOB U UX
CoeIMHEHNH

O06o061ieHue U
CHCTEeMaTH3aIus
3HAHUH T10 TEME
«HemeTamiery.
Brrancaenus mo
YpPaBHEHUAM




XUMHUYECKUX
peakuuii u
TEPMOXHUMHUYECKUE
pacyEThI

27

28

[IpakTnueckas
pabora Ne 3.
«Pemenue
AKCIEPUMEHTAIbHBI
X 3a7a4 110 TeME
"HemeTamas"»

KoHntposbnas
pabora 1o Temam
«MeTanne» U
«Hewmeranmb»

29

30

Heoprannueckue u
OpraHUYEeCKUe
KHCIIOTBHI.
Heopranuueckue u
OpraHHYecKue
OCHOBaHUs

AmpoTtepHbIe
HEOpPraHUYEeCKue U
OpraHu4YeCcKHue
COCIUHECHMUS.
I'eneTnueckas
CBS3b
HEOPraHWYECKUX U
OpraHNU4YeCKHUX
BEIIIECTB

31

Ponp xumuu B
oOecreyeHnu
9KOJIOTHYECKOM,
SHEPreTUYECKON u
MHHUIIEBON
0e30I1acHOCTH,
pa3BUTUHU
MCIUILIHEL

32

[Ipencrasnenus 06
00IIMX HAYYHBIX
MIPUHIIAIIAX
MIPOMBIIIIIICHHOTO
MOJTyICHUS




BaKHEUIITNX
BEIIECTB

UYenosek B Mupe

33 BEIIIECTB U 1
MaTepHaJioB
34 XUMHUSI 1 3J0POBbE 1
YeJloBeKa
OBIIEE
KOJIMYECTBO YACOB 34 2 3
I1O ITPOI'PAMME

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIAA YYHEHUKA

Xumus. 10 knacc:yde6. s o61meo0pa3oBaT.opraHu3aldid ¢ Mprjl.Ha JIEKTPOH.
Hocutene (DVD): 6azossiit yposens/I .E.Pyzutuc,®.I'.denpaman. -

[Ipocsemenne. 2014. - 224c.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. I'munaka H.JI. O6mas xumus: yue6noe nocooue / H.JI. I'munka. — U3x. ctep. —
M.: Knopyc, 2016.

2. 'muuka H. JI., PabunoBuu B. A., Pyouna X. M. 3amgaun u ynpaxHeHUs 110
obmeit xumun. — 2002.

3. Epemun B. B. Xumus. 10-11 k. Meroauueckoe nocodue / B.B. Epemun, A A.
Hpo3nos, 11.B. Bapranosa. — M.: [Ipoda, 2013.

4. Ky3bmenko H. E., Epemun B. B. 2500 3aga4 mo xumuu ¢ pemeHusiMu. — M.:




Onwkc, 2006.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET

http://www.chemnet.ru I'azera « Xumusi» u caliT 1uist yautens «51 uay Ha ypok
XUMUH»

http://him.1september.ru Equnas komrekmus LIOP: TIpeameTHas KouteKus
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC
skcriepuMenThl: xumus. Komneknust Poccuiickoro o6mieo0pa3zoBaTeabHOTO
nopTana

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumnuana nkoJIbHAKOB TI0 XUMHH

http://chem.rusolymp.ru Opranuyeckast XuMusi: 3JCKTPOHHBIA YUCOHUK IS
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JICKTPOHHBINH yUCOHUK
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