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HHOACHUTEJIBHASA 3ATIMCKA

[IporpaMmma 1Mo XMMHMM Ha YPOBHE CcpefHero oOmiero oOpa3oBaHMsI pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 ob6pazoBanuu B Poccuiickoit ®enepauuny,
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS (eaepaabHOil 00pa3oBaTENbHOM MPOTPAMMBI CPETHETro O0O0IIero
obpazoBanust (POIlI COO), npexacraBieHHblx B DepepalbHOM TOCYIAapCTBEHHOM 00pa30BaTEIbHOM
cranapte COO, ¢ yuérom Konnenuuu npenogaBaHusi yaeOHOro npeamera «XuUMHsD» B 00pa3oBaTeIbHbIX
opranmzanusx Poccuiickoit @enepaiuu, peagu3yOLNMX OCHOBHbIE 00pa3oBaTeNbHbIE IPOrpamMMbl, U
OCHOBHBIX ToJIokeHUN «CTpaternu pa3BuTusi Bocniutanus B Poccuiickont @enepanuu Ha nepuon a0 2025
roga» (Pacnopsixenue [IpaButensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOJOB K pa3pabOTKe MpPOrpaMMbl 0 XUMHUH, K OINpEIeNIeHHI0 oOIIel cTpareruu
00y4YeHMs, BOCIIUTAHUS U Pa3BUTHsI OOYYAIOLIUXCS CPEACTBaMHU yueOHOro mpeamMera «Xumus» ans 10-11
KJIaccoB Ha 0a30BOM ypOBHE COCTaBWIM KOHIENTyaltbHble TmonoxkeHuss @OIOC COO o
B3aUMOOOYCIIOBIIGHHOCTH LeJIeH, COJIep’KaHMs, pe3yJbTaToB OO0y4deHHs M TpeOOBaHUI K YpPOBHIO
MTOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o00pa3oBaHHE, I0JydyaeMoe BBITYCKHUKaMU 00I11e00pa30BaTeIbHOM OpraHu3alui,
ABJISIETCS. HEOThEMJIEMOMN YacThi0 UX 00pa3oBaHHOCTH. OHO CIYKUT 3aBepLIAIOIIMM 3TAllOM peau3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX ILIEHHOCTEH, MNPHUCYIIMX IEJIOCTHOW CHCTEMe
XUMHUYECKOro oOpa3oBaHMs. OTH IEHHOCTH KacaloTCsi TO3HAHUSA 3aKOHOB NPUPOJIBI, (HOPMHUPOBAHUS
MHUPOBO33pEHHUs] M OOILIEH KyJIbTypbl YelOBEKa, a TaKXKE HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIECHUS K
CBOEMY 3JI0pPOBBIO U MPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00yYarOIIMUXCs Ha YPOBHE
cpeaHero oOmiero obpa3oBaHUsl CPEACTBAMHU y4eOHOro mpenMmeTra «XUMHS», COAEp)KaHHE U MOCTPOCHHE
KOTOpPOTO OIpeAeseHbl B MPOrpaMME MO0 XUMHUU C y4€TOM cCHeuu(PUKH HAyKHM XUMUHU, €€ 3HaueHUs B
NO3HAaHUU MPHUPOJIBI U B MAaTepUAIbHON KM3HU OOIIECTBA, a TAKKE C yUETOM OOIIMX LesNel U MPUHIUIIOB,
XapaKTEepU3yIOIIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI cpeaHero oolmiero obpaszoBanus B Poccuiickoit
denepauuu.

XUMHSL KaK D3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOyl0 pojb B COBPEMEHHOMU
UBUJIM3AIlMM, B CO3JaHUM HOBOM 0a3bl MarepHajdbHOH KylnbTypbl. OHa BHOCHT CBOM BKJIaJ B
dbopMupOBaHHE pPAIMOHATBHOIO HAYYHOTO MBIIIJICHHUS, B CO3JAaHHUE IEJIOCTHOTO NpPEJICTaBIeHUS 00
OKpY’KaloIleM MHUpEe Kak O €IMHCTBE NMPHPOJBI U UeJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHMU Ha OCHOBE
MMOHMMAaHUS BEIECTBEHHOI'O COCTaBa OKPYXAIOIIET0 MHpa, OCO3HAHUS B3aMMOCBSA3H MEXAY CTPOCHHEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMHM TPUMEHEHHUS.

TecHO B3aMMOJEHCTBYS C APYTUMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOTHEMJIEMOM YacThIO
MHUPOBON KYJIBTYPbI, HEOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPyAa W >KU3HU KaKIOro 4ieHa OOIIEeCTBa.
CoBpemeHHas XUMHUS KaK HayKa CO3HaTeNbHasl, KaKk HayKa BBICOKUX TE€XHOJIOTMI HampaBjeHa Ha pellieHue
rJ100aNbHBIX MPOOJIeM YCTOWYMBOIO Pa3BUTHS UEIOBEUECTBA — CHIPHEBOW, HYHEPreTUUECKOM, MUIIEBOH,
9KOJIOTMUYECKOI 0€30MaCHOCTH U OXPaHbI 3/10POBbSL.

B coorBercTBUM ¢ OOMIMMHU HENSIMH U HPUHIMIIAMH CPEIHEro oOIiero oOpa3oBaHUs COJEp)KaHHE
npenMera «Xumus» (10—11 kmaccsl, 6a30BbIi YpOBEHb M3YUYEHHS) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha
OOIIEKYJIbTYpHYIO TOJATOTOBKY OOYyYalOIIMXCs, HEOOXOAMMYIO MM Ul BBIPAaOOTKHM MHPOBO33PEHUECKUX
OpUEHTHPOB, YCHEIIHOTO BKIIOYEHHS B JKHU3Hb COLIMyMa, MPOJODKEHHS OOpa3oBaHMs B PA3IUYHBIX
00J1aCTsIX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnsomuMy  TipeaMeTa «XUMUs» SIBISIOTCS 0a30Bble Kypchl — «OpraHuueckas XUMHUS» U
«OO01mas ¥ HeopraHUYecKasi XUMHs», OCHOBHBIM KOMITOHEHTOM COJICpKAHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOI HayKH: CUCTeMa 3HAHWN MO HEOPTaHWYECKOM XUMHH (C BKJIIOUYEHHEM 3HAHUM U3 00IIel XUMUM) u
opranudeckoil xumuu. @opMupoBaHHE JTaHHONW CUCTEMbI 3HAHWH MPU M3yUYEHUH TpeaMera oOecrieuyuBaeT
BO3MO>KHOCTbh PACCMOTPEHUSI BCETO MHOT000pa3usl BEIIECTB HA OCHOBE OOLIUX MOHSATHI, 3aKOHOB U TEOpUI
XUMHH.

CrpykTypa conepkanusi KypcoB — «Opranudeckass Xumus» 1 «OO0mas U HEOpraHUIEeCKas XUMUSD)
chopmMHpoBaHa B IMPOrpamMmMe 10 XUMHUHM Ha OCHOBE CUCTEMHOTI'0 MOJIX0/a K U3yYeHHI0 Y4eOHOro MaTepuaa
n o0ycJoBJIeHa MCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUNW Ha OMNPEIENIEHHBIX TEOPETUUYECKUX
ypoBHsX. Tak, B Kypce OpraHMYeCKONM XMMHM BELIECTBA PAacCMaTPHUBAIOTCS HA YPOBHE KIIACCHYECKOMN
TEOPUU CTPOEHUSI OPraHMYECKHX COCAMHEHMUH, a TaKKe Ha yYpOBHE CTEPEOXMMMUYECKHUX U 3JIEKTPOHHBIX



NpeCTaBICHU O cTpoeHUH BemiecTB. CBelleHHsl 00 M3y4aeMbIX B Kypce BEIECTBAaX JAIOTCS B Pa3BUTUU —
OT YIJIEBOJOPOJOB /0 CIIOXHBIX OMOJIOTMUECKH AaKTHBHBIX COE€IUHEHHMH. B Kypce opranmueckoil Xumuu
NOJYy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs IEpBOHAYaJIbHBIE
NPEACTaBICHUS O XUMHUYECKOW CBS3M, KIACCH(UKAIMOHHBIX NMPH3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWMCTB
BELIECTB OT UX CTPOCHMSI, 0 XUMUYECKON PEAKIIUH.

[Tox HOBBIM YIJIOM 3peHus B IpeaMeTe « XUMUs» 0a30BOro ypoBHS pacCMaTpUBAETCsl U3YyUEHHBIN Ha
YPOBHE OCHOBHOIO 00ILIero o0pa3oBaHUS TEOPETHMUYECKUH MaTepual M (DaKTOJOTHYECKUE CBEICHHS O
BEIIECTBAX M XUMHUECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias W HeopraHM4YecKas XUMHsD)
o0yyaromuMcsl  MPEJOCTaBIIEeTC BO3MOXKHOCTb OCO3HaTh 3HAYEHHE IEPHOAMYECKOIO 3aKOHa C
OO0IIETEOPETUIECKUX M METOJIOJIOTHUECKUX TMO3UIHIA, TITy0Ke MOHATh UCTOpUYECKOe M3MEHEHHE (YHKIUN
3TOro 3aKOHa — OT 00001IaroNIeH 10 00BACHSIONMIEH U TPOTHO3UPYIOIIEH.

Enunnas cucrema 3HaHM O BaXKHEWIIMX BEUIECTBAX, HMX COCTaBE, CTPOCHUHU, CBOWMCTBAX H
NPUMEHEHUHU, a TaKkKe O XUMHYECKHX pEaKUusAX, MX CYHIIHOCTH W 3aKOHOMEPHOCTSAX NPOTEKaHUS
nomnonHsgerca B Kypcax 10 u 11 xnaccoB aneMeHTamMH COAEp KaHMS, UMEIOUIMMH KYJIbTYPOJOTUYECKUI U
NPUKJIAJHONW XapakTep. DTH 3HaHHUsI CLIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3U XHUMUHU C IPYTMMHU HayKaMH,
pacKpbIBalOT €€ poJb B IIO3HABATENBHOM W TPAKTHUECKOW JESTEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YB@)KEHUS K MPOLIECCY TBOPUECTBA B 00JACTU TEOPUHU M NMPAKTHUUYECKUX NPUIOKEHUN XUMHH,
MIOMOT'alOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO U JJUYHOCTHO 3HAYMMBIX IPOOJIEeMax, CBSI3aHHBIX
C XMMHUEH, KPUTHYECKH OCMBICIUBATh MH()OPMAIMIO U MPUMEHATh €€ JUIsl MONOJIHEHUS 3HaHUM, perieHus
MHTEJUIEKTYaJbHBIX U SKCIIEPUMEHTAJIBHBIX HCCIEN0BATENbCKUX 3a/1ad. B 1enoM copepxkaHue ydeOHOro
npeaMmera «XUMHS» JAHHOTO YPOBHSI M3y4Y€HHMsl OPUEHTHPOBAHO Ha (OPMHUpPOBAHHE Y OOYYaOLIMXCS
MHUPOBO33PEHYECKO OCHOBBI /ISl TIOHUMaHUS (HUIOCO(CKUX HIEH, TaKuX Kak: MaTepHalbHOE €IMHCTBO
HEOPraHM4YEeCKOro M OPraHUuecKoro Mupa, 00ycIOBICHHOCTb CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHUEM,
M03HABAaEMOCTh NMPUPOIHBIX SIBICHUM MyTEM 3KCIEPUMEHTA U PEIICHUS NMPOTUBOPEUUH MEXKIY HOBBIMHU
dakTaMM M TEOPETHMUYECKUMM IPEANOCHUIKAMHU, OCO3HAaHME pOJM XHMHUH B PEIICHUHM 3KOJIOIMYECKHX
npoOieM, a Takxke MpodsieM cOepexeHUsT IHEPTETHUECKUX PECYPCOB, CHIPHS, CO3/IaHMUS HOBBIX TEXHOJIOTUH H
MaTEepHUAJIOB.

B muane pemeHuss 3ajad BOCIHUTAHUS, DPA3BUTUS W COLMAIU3ALUM OOYYAIOIIMXCS TPHUHATHIE
IIPOrpaMMOM M0 XMMMH MOAXOABI K ONPEIECIICHUIO COACPKaHMsI U IIOCTPOEHUS IIpeIMeTa IPeyCMaTpUBaOT
(dopMHpOBaHNE YHUBEPCAIBHBIX YUEOHBIX JIEHCTBHUH, MMEIONIMX 0a30BOE 3HAYCHME JUIs PA3TUYHBIX BUIOB
NeSITeIbHOCTU: pELIeHUs MpobieM, IMOMCKa, aHauu3a M 00paboTku HMHGOpMaIMM, HEOOXOIUMBIX JUIs
IPUOOPETEHUS! OIbITA MPAKTUYECKONW U MCCIIE0BATEIbCKOMN NEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
NO3HAHUM XUMUH.

B mpaxTuke npenogaBaHus XMMHUU KaK Ha ypOBHE OCHOBHOTO O0IIero 00pa3oBaHMs, TaK U HA YPOBHE
cpeaHero oOmero obpa3oBaHMs, NMPHU ONPEAEICHUU COAEPKATENbHON XapaKTEPUCTUKU LeJed H3yueHHs
npeaMeTa HallpaBJIEHUEM MEPBOCTENIEHHON 3HAYMMOCTH TPAJUIMOHHO NpHU3HAETCS (POPMHUPOBAHHE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHUS, IPAKTUUECKOM AeATeIbHOCTH YeJI0oBeKa U
KaK OJIHOTO W3 KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOIMYECKOW TOYKM 3pEHHUs TAaKOW MOAXOA K
OIIPEACIICHUIO LIEJIEH N3YUYEHHUS ITPEIMETA SBJISETCS BIIOJIHE ONPABIAaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHUs IJIABHBIMHU IIEJIIMU H3Y4YEHMs INpeaMera «Xumus» Ha 0a30BOM
ypoBHe (10 —11 kI1.) IBISIOTCSL:

e (opMHUpOBaHME CHCTEMBbl XMMMYECKMX 3HAaHMM KaK Ba)KHEHIIEH COCTaBIAIOLICH €CTeCTBEHHO-
HAy4YHOM KapTHHBI MUpa, B OCHOBE KOTOPOH! JiexkaT KII0UeBble MOHITHA, (PyHIaMEHTaIbHbIE 3aKOHbI
U TEOPHUM XHMHH, OCBOEHHUE SI3blKa HAyKH, YCBOEHHME W IIOHMMAaHUE CYLIHOCTH JIOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJIEHHE C HCTOpHEeH UuX pa3BUTHS U
CTaHOBJICHMUS;

e (opMHUpOBaHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METO/aX MO3HAHUS BEIIECTB U XUMHUUECKUX
peakuuid, HEoOXOOUMBIX MJIi NPUOOPETEeHHS YMEHUH OpPHUEHTHPOBATHCS B MHpPE BELIECTB U
XUMHUYECKUX SIBJICHUN, UMEIOIINX MECTO B IPUPO/JIE, B MPAKTUYECKON U TOBCETHEBHOM JKHU3HH;

® pa3BUTHE YMEHUH M CIOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HaONIOJEHHEM U OO0BSICHEHUEM
XMMHYECKOT0 SKCIIEPUMEHTA, COOIIOIEHIEM MTPAaBUI 0€3011acHOr0 OOPAIEHHUs C BEIIECTBAMHU.

Hapsiny ¢ aTim, conepskarenpHas XapaKTEpUCTHKA LEJIeW U 3a/1ad U3y4YeHHs MpeaMeTa B IporpaMme
10 XMMUHU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU NPHUOPUTETAMU B CUCTEME CPEIHETO



obmero oOpasoBanus. CerogHs B NMpPENOAAaBaHUM XUMHU B OOJNBINEH CTENEHHW OTHAETCS TMPEANOYTCHUE
NPaKTUYECKOH KOMIIOHEHTE CcoJiepKaHusd OOydueHHs, OPHUEHTUPOBAHHONH Ha TOJTOTOBKY BBIITYCKHUKA
001e00pa3oBaTeIbHON ~ OpraHW3alMy, BIAJACIOMIEr0 He Ha0OpoM 3HaHWH, a (YHKIMOHAIHHOM
IPaMOTHOCTBIO, TO €CTh CIOCOOAaMH M YMEHHUSIMH aKTUBHOTO TOJYYEHHUS 3HAHWN M MPUMEHEHHS UX B
peanbHON JKU3HU JUIS PEIICHNS TPAaKTHYECKUX 3a/a4.

B cBsi3u ¢ 3TUM Tpu U3y4YeHHU TpeaMeTa « XUMUs» JOMUHHpPYIOIee 3HaYeHHE MpUoOpETaloT TaKue
IIeTIM U 3a/1a9H, KaK:

ajanTanys OOyYalolmMXCcs K YCIOBUSAM JHHAMHUYHO pAa3BUBAIOIIErocss Mupa, (HopMupoBaHHE
WHTEIUIEKTYyalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K  caMOOOpa3OBaHUIO,  COTPYJHHUYECTBY,
CaMOCTOSITEIFHOMY TPHHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHTYallUsX, CBS3aHHBIX C
BEIIECTBAMH U MX IPUMEHEHUEM;

dopmupoBaHre y OOYYAIOUIMXCS KIIOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIIHI), HMMEIOIINX
YHUBEpCAJIbHOE 3HAYEHHUE ISl Pa3IMYHBIX BUIOB JESATENBHOCTH: PEHIeHHs MpolieMm, MoWcKa, aHadu3a U
00paboTku HH(pOpPMAIMK, HEOOXOAUMBIX Ui NMPHOOPETEHUS OMbITa JAEATENLHOCTH, KOTOpas 3aHUMAaeT
BR)XHOE MECTO B IO3HAHMHM XUMHH, A TAaKKe JUIS OIEHKH C MO3MIUHA JKOJOTHYECKON Oe30MacHOCTH
XapakTepa BIUSHUS BEIECTB U XUMUYECKUX MPOIECCOB Ha OPTaHM3M YeJIOBEKa U MPUPOJIHYIO CPELy;

pa3BUTHE TII03HABATENBHBIX HHTEPECOB, WHTEIJICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00yYaromuxcs: CIOCOOHOCTH CaMOCTOSATENIEHO MpUOOpeTaTh HOBBIC 3HAHUS 1O XMMHU B COOTBETCTBUU C
KM3HEHHBIMU TIOTPEOHOCTSIMH, HUCIIOJIB30BATh COBPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTHHU /ISl IOUCKA U
aHanM3a y4eOHOH M HayYHO-TIOMYJISIPHOM HH(POPMAIIMK XUMUYECKOTO CO/ICpIKaHMS,

dopMupoBaHMe ¥ pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHBHOIO W JIOTMYECKOTO MBIIUICHHUS,
HaOJII0/1aTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH, NpPHU
IUTAHUPOBAHWH M MPOBEJCHUN XHMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHWE y OOydYaromuxcs yOexkIEHHOCTH B TyMaHHCTHYECKOW HANpaBICHHOCTH XHMUH, €€
BRXHOW pOJM B PEUICHUH TJO0AIBHBIX MPOOJIEM PpAIlMOHAIBHOTO TMPHPOIOIONB30BaHUS, IMOMOTHEHUS
9HEPreTUYECKUX PECYPCOB U COXPAHEHHUs IPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEpeXKHOTO
OTHOIIEHHS K MPHPOJE U CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUsI ONbBITa MUCIIOIB30BAHUS MTOTYYSHHBIX
3HAHUH JUTIS IPUHATHS TPAMOTHBIX PEIICHUH B CUTYAIMSIX, CBI3aHHBIX C XUMHUUECKUMH SBJICHHUSIMHU.

B y4eOHOM 1utaHe cpemHero oOmero o0pa3oBaHUsS MpeaMeT «XHUMUs» 0a30BOTO YPOBHS BXOAWT B
COCTaB MpeIMEeTHOH obnacTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmee YWCIO YacoB, OTBEACHHBIX JUIS M3YyYeHHS XHMHUHM, Ha 0a30BOM YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusl, cocTaBisger 68 yacos: B 10 kinacce — 34 yaca (1 gac B Heaemnto), B 11 knacce — 34 yaca (1 yac B
HEJICIIO).



COJEP XAHME OBYUYEHUA
10 KIJACC
OPI'TAHUYECKAS XUMUA

TeopeTudyeckne 0CHOBbI OPraHU4eCKOH XUMHU

[IpenMer opraHnyeckoil XUMHM: €€ BOSHUKHOBEHHE, Pa3BUTHE Y 3HAYCHUE B MOJYYEHUU HOBBIX BEIIECTB
U MartepuanoB. Teopus cTpoeHUs oOpraHudeckux coenauHeHudt A. M. bytiepoBa, €€ OCHOBHbIE
noyioxkeHusi. CTpyKTypHbIE (GOpPMYJIBI OpPraHMYECKUX BeliecTB. ['oMosorus, w3omepus. XuMHYECKas
CBSI3b B OPTaHUYECKUX COCAMHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpeacraBnenue o KIacCHPpUKANMK OPTraHMYECKUX BellecTB. HoMeHKIaTypa OpraHuYecKuX COSAMHCHUIN
(cucremaTnueckasi) ¥ TPUBUAIBHBIC HAa3BaHMS BAXKHEMIIMX TMPEJICTABUTENICH KIACCOB OPraHUYECKUX
BEIIIECTB.

DKCIEePUMEHTAIbHBIE METOJbl M3YyYEeHMs] BEUIECTB W UX NPEBPAILCHU: O3HAKOMJIEHHE ¢ oOpasiamu
OpPraHMYEeCKUX BEIIECTB W MaTepuajaMM Ha HMX OCHOBE, MOJEIMPOBAHHWE MOJEKYJ OpPTraHUYECKUX
BEILIECTB, HAOIIOJICHUE W OMNHCAHUE JAEMOHCTPAIMOHHBIX OMNBITOB IO MPEBPAIICHUIO OPTaHUYECKUX
BEIIIECTB MPU HArpeBaHUHM (IUIaBJIeHHEe, OOyTIIMBaHUE U TOPCHHE).

Yraesoaopoasl

AJIKaHBI: COCTaB W CTPOEHHE, TOMOJIOTHYECKUU psiA. MeTaH M 3TaH — NPOCTEHIIME MPEeICTaBUTEIU
aNKaHOB: (pU3MYECKHEe W XUMHUYECKHE CBOHCTBA (PEaKkIMU 3aMEIEeHUsS W TOpPEHUs), HAXOXKJICHUE B
MIPUPOJIC, MOJyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTUYECKUN Psil. DTUJICH U MPOMUJICH — MPOCTEHUIIINE PEICTABUTENN
AIKEHOB: (U3MYECKUE H XHUMHYECKHE CBOWCTBA (peakuWM THAPUPOBAHHS, TaJOTSHUPOBAHUS,
TUApATAlUU, OKUCIICHUS U TTOJIMMEPU3AIUN ), TIOJTYyUYEeHHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 m MetunOyramueH-1,3: cTpoeHWe, BaKHEHIIME XUMHUYECKHE CBOMCTBA
(peakus monuMepusaiuu). [loayueHrne CHHTETUYECKOTO KayuyKa U Pe3UHBI.

AJIKMHBI: COCTaB MW OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKHUN psl. ANCTHICH — TPOCTEHITHI
NPEJICTABUTENIb AIKWHOB: COCTaB, CTPOCHHWE, (PU3NYCCKUE W XUMHYECKHE CBOWCTBA (pEakiuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHMS, THPATAIINH, TOPSHHSI ), TTIOTyYECHUE U IPUMEHEHHE.

Apensl. benzoin: cocraB, cTpoeHne, GU3NYECKUe U XUMUYECKHE CBOWCTBA (peaklMy rajJoreHUpOBaHUs U
HUTPOBaHMS), TOJYyUYCHHE W TPUMEHEHHue. 101yoin. cocmas, cmpoenue, uzuieckue u Xumuveckue
ceolicmea (peakyuu 2ani02eHUpOBanUsl U HUMPOBAHUsL), NoIyueHue u npumenerue. TOKCUYHOCTh apEHOB.
['eneTnueckas CBsI3b MEXKIY YIIE€BOJIOPOIaMH, TIPUHAJICKAIIMMHU K Pa3IMYHbIM KJIaccaM.

[IpupoaHble UCTOUHUKHU YTIIeBOAOPOAOB. Ilpupoansiii ra3 u nomyTHele HedTsHBIE Ta3bl. Hedth u eé
npoucxoxkaeHue. CriocoOsl mepepadoTKu HEPTH: TIEPETOHKA, KPEKUHT (TEPMUYCCKUN, KaTaTUTHICCKUN),
nuposn3. [IpoaykTel mepepaboTku HEPTH, WX MPUMEHEHHE B MPOMBINIICHHOCTH U B ObITY. KameHHBII
YTOJIb ¥ TIPOJYKTHI €T0 TIepepadOTKH.

DKCIEePUMEHTAIbHBIE METOJbl M3YyYEeHMs] BEUIECTB W UX NPEBPAILCHU: O3HAKOMJIEHHE ¢ oOpasiamu
mIacTMacc, KaydyykKoB M pe3uHbl, Kojulekuuu «HedTs» u  «YToib», MOJETHPOBAHHUE MOJICKYJI
YIJIEBOJOPOJOB M TaJIOT€HOMPOU3BOAHBIX, MPOBEJACHUE HOPAKTUYECKON pabOThI: MOJYyYCHHE ITHIICHA U
M3YUYEHHE €ro CBOMCTB.

Pacuérhpic 3amaun.

Brruucienus mo ypaBHEHHIO XMMHUYECKON peakinu (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEIECTBA
WIHM TIPOJYKTa PEAKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJTHOTO M3 MCXOIHBIX BEIISCTB WU
MPOTyKTOB PEAKIIUH).

Kucaopoacoaepxkamme opranudeckue coeIMHEeHUs1

[IpenenbHpIe OMHOATOMHBIC CIUPTHL. METaHOJ W JTaHOJN: CTPOCHHE, (HU3UYECKHE W XUMHUYCCKHUE
CBOMCTBAa (p€akiMu C aKTHUBHBIMM METaJIaMH, TaJOr€HOBOJOPOJIAaMU, TOPEHHUE), MpPUMEHEHHE.
Bonopoansie CcBsi3M MEXAy MOJIEKyJaMU CHUPTOB. JleHcTBME MeTaHola M 3TaHOJa Ha OpraHu3M
YeJI0BEKa.




MHoOroaToMHbIE CIUPTHI. DTHICHTIMKOIb U TIIMLEPUH: CTpOeHHUE, (U3NUECKUEe U XUMUYECKUE CBOHCTBA
(B3auMOJIEHCTBHE CO MICTOYHBIMM METaJUIaMM, KAa4eCTBEHHAs peaklds Ha MHOTOATOMHBIE CIIUPTHI).
JleiicTBrue Ha opranusMm uyesoBeka. [I[pumeHeHne rmnepruHa U STHIICHTJINKOIISL.

DeHOJI: CTPOSCHUE MOJICKYJIBI, (PU3UIECKUE U XUMUYECKHE CBOMCTBA. TokcHYHOCTh eHoma. [Ipumenenne
¢enomna.

Anbaeruibl U kemoHwvl. PopManblerul, alleTalbAeru1: CTpoeHHe, (U3NIECKue U XMMUYECKHUEe CBOWCTBA
(peakMy OKUCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIIUN), TOJyYeHUE U IIPUMEHEHHE.
OnHOOCHOBHBIE TMpenebHble KapOOHOBBIE KHUCIOTHl. MypaBbHHAsE W YKCyCHasi KHCIIOTBI: CTPOEHHE,
¢u3nueckue U XMMUYECKUE CBOWCTBA (CBOMCTBA, o0IIMeE I Kjacca KUCIOT, peakius 3TepuduKanum),
nojfyueHue M npumeHeHue. CrTeaprMHOBas U OJIEMHOBAs KHUCIIOTHl KaK MPEACTaBUTEIN BBICHIMX
KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxuble 3¢upbl Kak NPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['Maponu3 cioxHbX 3¢upos. Kupsl
I'unponus xupos. [Ipumenenue xxupos. buonornueckas posb KUPOB.

VYrneBoabl: cocTaB, KiaccCupUKalus YriieBoJoB (MOHO-, M- U ToJUcaxapubl). [ roko3a — npoctermmii
MOHOCaxapua: OCOOEHHOCTH CTPOCHHS  MOJEKYJdbl, (U3NYeCKHe M  XMMHUYECKHE CBOHCTBA
(B3aumoneiictue ¢ rugpokcugom menu(ll), oxucrnenme ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HAXOXAECHUE B INPHPOJIE, IPUMEHEHUE, OMOJIOTHYecKas poJlb.
®orocunre3. PpyKTo3a Kak U30Mep TITHOKO3bI.

Kpaxman u nemironosa kak npupoaHsie noaumepsl. CTpoeHHe Kpaxmalla U Lejuirosio3bl. duznueckue u
XUMHUYECKHE CBOMCTBA Kpaxmaina (THIpOjn3, KaUeCTBEHHAs PEaKIsl C HUOJA0M).

OKCIepUMEHTAJIbHBIE METOJIbl M3YyYEHHUs BELIECTB M UX NPEBpAllleHUH: MpOBEACHUE, HAOIIOACHUE U
OMMCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX
CHUpTOB (OKHCIIEHUE TaHoNa okcuaoM Menu(1l)), MHOroaTOMHBIX CIIUPTOB (B3aMMO/ICHCTBHE TIIUIIEpUHA
¢ runpokcunom wmeau(ll)), anprernnoB (OKHCIEHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcuom Meau(ll), B3ammoneiicTBue Kpaxmajia € HOJIOM), NMPOBEACHUE MPAKTUYECKONH paboThI:
CBOIICTBA PaCTBOpPA YKCYCHOM KHCITOTHI.

PacuérHsble 3amaym.

Bbruncnenust o ypaBHEHHI0O XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMUECTBA UCXOAHOIO BELIECTBA
WIN TPOJIyKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO M3 MCXOIHBIX BEIECTB MU
MPOAYKTOB PEAKIIIH).

A3oTcozeprKaliie OpraHn4eckie COeTMHEHUS.

AMUHOKHUCIIOTHl Kak aM(OTepHble OpraHnyeckue coeauHeHus. duznyueckue M XMMHYECKHE CBOWCTBA
aMHHOKUCIIOT (Ha puMepe IiuipHa). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTupt.

benkn kak mnpupojHbIe BBICOKOMOJEKYIJSpHbIE coeAuHeHUs. llepBuuHasi, BTOpUYHAsT W TpeTUYHAs
CTpYKTypa OenkoB. XMMUYECKHE CBOMCTBA OEJIKOB: TMIPOJIN3, JIEHATYpalisl, KadeCTBEHHbIC Peakiuy Ha
OeNKHU.

OKCIIepUMEHTAJIbHBIE METOAbl W3YyYEHHUs BEIIeCTB W HX TpEBpalleHUH: HAOMIOJCHHE U OIHMCaHUe
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OEJNKOB IPH HarpeBaHUU, [IBETHbIE PEaKIMH OEIKOB.
BbicokoMoIeKy IS pHBIE COCAUHEHUSI

OcCHOBHbIE TOHATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IMOJHMMEp, CTPYKTypHOE
3B€HO, CTENEHb [OJMMEPHU3ALUM, CPENHAd MOJIEKyJsipHas Macca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH — OJTUMEpU3alts U MOJUKOHACHC AU

DKCcIepUMEHTAJIbHBIE METOJbl M3Yy4EHHUS BEIIECTB M UX MpPEBpallleHHH: O3HaKOMJIEHHE C oOpa3namu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBA3H.

Peanuzanms MeXIpeaMETHBIX CBSI3€l MPU U3yYEHUH OpraHu4eckoi xumuu B 10 Kitacce ocyniecTBiIseTCs
yepe3 HCIOJIb30BaHME KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX MOHATHHM, TaK W TOHATHH, SBISIOIINXCS
CUCTEMHBIMU JJIsl OTJEJIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO KA.

OO0ue ecTeCTBEHHO-HAyUYHbIC MOHSATHS: SBJICHUE, HAYYHbIM (pakT, TUIOTE3a, 3aKOH, TEOpHs, aHAJM3,
CUHTE3, KJ1accu(uKaus, NepruoJUIHOCTb, HAOII0IeHNE, U3MEPEHNE, IKCIIEPUMEHT, MOJIEJINPOBAHNUE.



®dusuka: Marepusi, SHEprus, Macca, aToM, IEKTPOH, MOJIEKYJa, SHEPIETHUYECKUHA YpOBEHb, BEIIECTBO,
TeNo, 00bEM, arperaTHOE COCTOSIHUE BELECTBA, (PU3NUECKHE BETMYMHBI U €TUHUIIBI UX U3MEPEHUSI.
Buonorus: kierka, opranusMm, 6mocdepa, oOMeH BeLIeCTB B OpraHusMe, (HOToCHHTE3, OMOJIOTHMYECKH
aKTUBHbIE BellecTBa (OeIKu, yriieBOAbI, JKUPbI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIe, TOIUIUBO, PECYPCHI.

TexHonorusa: mNHIIEBbIE MPOAYKTHl, OCHOBBI pAlMOHAJBHOTO MHUTAHUSA, MOIOIIME CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IIpernaparbl, MaTepUalbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XuUMUYeCcKu# d11eMeHT. AToM. Sapo aToMa, U30TOMBL. DIEKTPOHHAs 0007104YKa. DHEPreTHUECKHE YPOBHU,
MOJAYpPOBHU. ATOMHBIE OpOWTaNH, S-, p-, d- 3MeMeHThl. OCOOCHHOCTH paCHpEACIICHUs JJICKTPOHOB IO
OopOUTAISIM B aTOMaXx 3JIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOHPUTYPAIIHSI aTOMOB.
Ilepnonnueckuii 3axoH u [leproanueckas cucrema xumudeckux snemeHToB [I. . MenneneeBa. CBA3b
nepuoanyeckoro 3akoHa u llepuogmueckoil cucremsl xumudeckux snemeHtoB JI. M. MenneneeBa ¢
COBPEMEHHOM TEOPUEH CTPOEHHUSI AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XUMUYECKHUX 3JIEMEHTOB
1 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEHIECTB IO TPYIIaM U MepuoaM. 3HauYeHHE EPUOAUIECKOTO
3aKOHa B Pa3BUTHUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsA3b. BHIBI XUMUYECKON CBs3U (KOBAJICHTHAsl HEMOJIApHAs M
MOJISIpHAsI, WOHHAs, MeTaindeckas). MexaHu3mbl O0Opa30BaHHUS KOBAJEHTHOW XHUMHUYECKOW CBSI3U
(0OMEHHBIN U JTOHOPHO-AKIIETITOPHBIN). BomopoaHast cBs3b. BaleHTHOCTb. DIEKTPOOTPHUIATETHHOCTb.
Crenenb okuciaeHus. MMoHbl: KaTHOHBI 1 AHUOHBI.

BemectBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BeIleCTBA. THIIbI
KPUCTAUTMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIA KPUCTATUTMYECKOU PEIIETKHU.
[Tonsatue o gucnepcHbIx cucremax. VIcTUHHBIE W KOJUTOMAHBIE pacTBOpbl. MaccoBas J0Jsi BEUIECTBA B
pacTtBope.

Knaccudukanus  HeopraHmyeckux  coeauHeHUd. HoMeHkmaTypa  HEOpPraHMYeCKHX  BEIEeCTB.
['eneTnyeckas CBsI3b HEOPTAHMYECKUX BEIIECTB, MPUHAJICKAIIMNX K Pa3JIMYHBIM KJIaccaM.

Xumudeckas peakuus. Kriaccudukamuss XUMUYECKMX pEaKIHWii B HEOPTaHUYECKOM W OpPTraHUYEeCKOM
XUMUU. 3aKOH COXpaHEHHWS] MacChl BEIIECTB, 3aKOH COXPAHCHHWS W TIPEBPAIICHUS HHEPTUU TIPU
XUMHUYECKUX PEAKIHUSX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTb OT pas3iauuHbIX (akTopoB. OOpaTuMble peakiuu. XUMHUECKOe
paBHOBecue. DaKTOPHI, BIUSAIONIME HA COCTOSIHUE XUMHUUeckoro paBHoBecus. [Ipuniun Jle lllatense.
OnektponTrueckas aucconuanus. CuibHbIE W ciadbie AeKkTpoiauThl. Cpena BOJHBIX PAacTBOPOB
BEILIECTB: KUCIasi, HEUTpaabHas, IIeJI0OUHAs.

OKHUCIUTENHbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCTepUMEHTAIbHBIE METOJBI M3yUEHHUs BEIIeCTB M WX TMPEBpalleHUN: JEeMOHCTpaIs TaOJuIl
«Ilepuogmueckass cucrema xumuueckux osnemeHtoB J[. WM. MenzaeneeBa», wu3ydyeHHe MoJEneH
KPUCTAJUTMUECKUX PEIIETOK, HAOMIOJeHHEe M OMUCAaHUE JIEMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX OMBITOB
(pa3noxeHue TEepPOKCHAA BOJAOPOJa B MPUCYTCTBUU KaTaHM3aTOpa, OMpPEIeNIeHHE Cpeabl PacTBOPOB
BEIIECTB C TIOMOINBIO YHUBEPCATBHOTO WHIMKATOpA, PEaKIMd HMOHHOTO OOMEHa), MpOBEICHUE
MPaKTUYECKON paboThl « BiusiHME pa3nnuHbIX (PaKkTOpOB HA CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérneie 3amaun.

Pacu€Tel 10 ypaBHEHUSAM XUMUYECKUX PEAKIUH, B TOM YHCIE TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C
MCIIOJIb30BAHUEM TOHATHUS «MACCOBAasi JOJIsl BEILIECTBAY.

Heopranuveckass xumust

Hemerannsl. Ilonoxenue HemerauioB B Ilepuoanueckoil cuctemMe XUMUYECKUX dieMeHtoB [[. U.
MenneneeBa U OCOOCHHOCTH CTpOeHHs aTOMOB. (Du3NYecKue CBOICTBA HEMETAJUIOB. AJUIOTPOMUS
HEMETAJUIOB (Ha MpUMepe KUCIopoaa, cephbl, pochopa u yrieposa).



XVUMUYECKUE CBOMCTBA BaXHEWIIMX HEMETaUIOB (TallOTeHOB, cephl, a3oTa, (ocdopa, yriaepoaa u
KPEMHHUS) U UX COCTMHEHUN (OKCHUIOB, KUCIOPOACOIEPKAIMNUX KUCIOT, BOJIOPOIHBIX COCTHHECHHI ).
[IpuMeHeHne Ba)XHEUIIIUX HEMETAJIOB U UX COCIUHEHUH.

Meramnbel. Ilonoxenne MeramuioB B Ilepmonnueckold cucrtemMe Xxumudeckux anemeHtoB /[l .
MengeneeBa. OcCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0UEK aTOMOB MeTaiioB. O0mue Qusudeckue
cBOMCTBa MeTaUI0B. CIUIaBbl METAJJIOB. DJIEKTPOXUMUYECKUN PsAJT HAPSHKEHUN METaJIOB.

XHUMHYECKHE CBOMCTBA BAXXHEHIIMX METAUIOB (HATpHil, Kalui, KaJblMil, MarHuii, altOMUHUN, LHHK,
XPOM, KEJIe30, MEJIb) U UX COCAMHEHUH.

OO6mmue criocoOb! MoTy4YeHusI MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHUKE.

OKCIepUMEHTAJIbHbIE METO/IbI N3YYEHHUS BEMIECTB U UX MPEBPAIICHUN: U3yYeHUE KOJUIEKIMHU «MeTauibl
U CIUIaBb», OOpa3IlOB HEMETAIOB, PEIICHHWE DKCIEPUMEHTATbHBIX 3a/ay, HAONIOJCHUE U OIHCaHUE
JIEMOHCTPAIIMOHHBIX ¥ JIA0OPATOPHBIX OMBITOB (B3aMMOJICUCTBHE THIPOKCHUIA ATFOMUHUS C PACTBOPAMHU
KHUCJIOT U II€JI0Yel, KaueCTBEHHbIEC PEAKIIMU Ha KATUOHBI METAJIIOB).

Pacuérnrle 3amaun.

Pacuétel Macchl BemiecTBa WM 00bEMA Ta30B IO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce WIH 00bEMY
OJIHOTO W3 YYaCTBYIONIMX B PEAKIMH BEIIECTB, pacdy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MIPOAYKTOB PEAKIMH, €CIIU OJHO U3 BEIIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B 00eCreUYeHHUH JKOJIOTUYECKOM, IHEPreTUYECKOW W THIIEBON 0e30macHOCTH, Pa3BUTUU
MenuiuHbl. [IoHATHE 0 HAyYHBIX METOaX MO3HAHMS BEUIECTB U XUMHUYECKUX PEaKITHH.

[IpencraBnenust 06 OOMKUX HAYYHBIX MPUHIIUITAX TPOMBIIUICHHOTO TOTYUYEHHUS BAKHEUIITNX BEIIECTB.
UenoBek B MHpE BEHIECTB M MATE€pUATIOB: BAXKHEWIIHME CTPOUTENbHBIE MAaTEpHUAJIbl, KOHCTPYKIIMOHHbIE
MaTepHualbl, KpackH, CTEKJIO, KepaMUKa, MaTepUalbl IJisl 3JI€KTPOHUKHU, HAHOMAaTepUaJibl, OPraHUUYECKUE U
MUHEpaIbHBIC YI00PEHUSI.

XuMHsT U 370pOBbE UEJIOBEKA: MpaBWia HCIOJb30BAHUS JIEKAPCTBEHHBIX MpENapaToB, IpaBuia
0€301acHOTO UCIOJIb30BaHUS MTPENapaToB OBITOBOM XUMHUH B TIOBCETHEBHOMN KU3HH.

MexnpeaAMETHBIE CBSI3U.

Peanuzanuss MexXnpeaMEeTHBIX CBA3€M NpU M3yueHUW oOuied W HeopraHumdeckoid xumuu B 11 kiacce
OCYIIECTBIISIETCSl Yepe3 MCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATUN, TaK U TMOHITHIA,
SBJISTFOIIMXCSI CACTEMHBIMU TSI OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHATHS: HAy4dHBIA (DaKkT, TUmoresa, 3aKOH, TEOpHs, aHAIN3, CHHTE3,
KJaccu(uKanus, mepuouIHOCTh, HAOIOICHUE, SKCTICPUMEHT, MOJICIIMPOBAaHNE, U3MEPEHUE, SIBIICHHE.
®duznka: MaTepusi, SHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI, PAANOAKTUBHOCTD,
MOJIEKYJIa, JHEPTeTUYECKHH YpPOBEHBb, BEIIECTBO, TEIO, O0OBEM, arperaTHOe COCTOSHHE BEIICCTBA,
dusnyecKue BENTUYUHBI U €IUHUIBI UX U3MEPEHUsI, CKOPOCTb.

buonorus: kneTka, opraHu3M, dKOCHUCTeMa, Omocdepa, MaKpo- ¥ MUKPOIIJIEMEHTHI, BUTAMUHBI, OOMEH
BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TIOPO/IbI, MTOJE3HBIE UCKOMIAEMbIE, TOTIIIUBO, PECYPCHI.

TexHOonorusa: XuMHUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTrHsi, TPOU3BOACTBO CTPOUTENbHBIX MAaTepUaJIOB,
CEIIbCKOXO35IMCTBEHHOE MPOU3BOJICTBO, MUIIEeBast MIPOMBIIICHHOCT, (dhapmarneBTHUECKAS
MPOMBIIUIEHHOCTh, TMPOU3BOJICTBO KOCMETHUYECKUX MPENapaTroB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTEepUAJIOB, JIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VIIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBILIET'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS 00YyYarOIIUMUCS MPOTPaMM CPETHETO
obmiero o00pa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM M IpeIMeTHbIM). HaydHo-meTonuueckoit
OCHOBOH JuIsi pa3pabOTKu IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS MPOrpaMM CpEAHEro O0OIIero
00pa30BaHUs SIBIISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcCTBHM C CHUCTEMHO-AESTEILHOCTHBIM MOJXOJOM B CTPYKTYpE JMYHOCTHBIX pEe3ylIbTaToOB
OCBOCHMA MpeaMmera «XUMHs» Ha ypOBHE CpeIHero oOIIero oOpa3oBaHMs BbBIICICHBI CIEIYIOIINE
COCTaBJISIOLIHE:

OCO3HaHHE OOYYAIOUTMMUCS POCCUHCKON Tpa)KAaHCKOM MJIEHTUYHOCTH — F'OTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITENIbHOCTH U CAaMOOIPEIEIICHHUIO;

HaJIM4Ke MOTUBAIMU K 00yUYCHHIO;

LEJICHAIIPABJIIEHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHWH JIMYHOCTH HA OCHOBE KIIOUEBBIX LEHHOCTEH U
UCTOPUYECKHX TPaJULUi 0a30BON HAYKU XUMUH;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCs PYKOBOJICTBOBAThCSI B CBOEH JESTENBHOCTH II€HHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMHU, IPUCYIIUMH LIEJTOCTHOM CHCTEME XMMUYECKOTO 00pa30BaHMUs;

HaJIMYUe MPaBOCO3HAHMSI 3KOJIOTUUECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh LEJIH U CTPOUTH )KU3HEHHbIE
IUTaHBI.

JIM4HOCTHBIE pe3yNibTaThl OCBOGHMS IMpeaMeTa «XHMHS» JIOCTUraloTCsS B €IWHCTBE Y4YeOHOU H
BOCIIMTATEIbHON NI€ATEIBHOCTH B COOTBETCTBUHM C T'YMaHHCTUYECKUMH, COLMOKYJIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMM W HJ€ajaMH POCCUHCKOTO TpakJaHCKOTO OOIecTBa, MNPUHATHIMU B
o0miecTBe HOpPMaMH M TPaBWIAMHU TIOBEACHUS, CIOCOOCTBYIOIIMMH IPOLECCaM CaMOIO3HaHUS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS! JINYHOCTH O0YYaIOLTUXCA.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHS IpeaAMeTa «XUMHs» OTpakaloT C(HOPMUPOBAHHOCTh OINbBITA
MO3HABATENIbHON M MPAKTUYECKOM NEATENIbHOCTH O0YyYaroUMXCcs M0 peajn3alii NPUHATHIX B 00IIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HaHMSA OOYYArOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX INpaB U OOS3aHHOCTEH, YBa)KEHUS K 3aKOHY H
IIPABOIOPAIKY;

IIPEJICTABIEHNS O COLMAIBHBIX HOPMax U MPaBUIIaX MEKINYHOCTHBIX OTHOLLIEHUH B KOJIUIEKTHBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOM NEATENbHOCTH MPHU CO3JAaHUU YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MM03HABATEIbHbIX 3371a4, BHIIOJHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh M NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI IpYTUX MPHU aHaIu3e
Pa3JINYHBIX BUIOB YUeOHOH JEATEIbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOLIEHUS K UICTOPUUECKOMY U HAYYHOMY HacJI€UI0 OT€YECTBEHHON XUMUU;

yBa)XKeHUs K MPOIlecCy TBOPUECTBA B 00JACTU TEOPHH U MPAKTUUYECKOTO MPUMEHEHUS! XUMHUH, OCO3HAHUS
TOTO, YTO JOCTWXKEHHMS HAyKH €CTh pe3yJbTaT JUIMTENIbHBIX HAOMIOJCHUN, KPOMOTIUBBIX
9KCIIEPUMEHTAJIbHBIX TTOUCKOB, IOCTOSIHHOTO TPYAa YUE€HBIX U MPAKTUKOB;

UHTEpeca W IMO03HABATEIbHBIX MOTHBOB B TOJYYEHHH M TIOCIEAYIOLIEM aHalu3e HH(OpMaIu O
NEPEOBBIX TOCTHKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEICHUS;

CIOCOOHOCTH OIICHHWBATh CUTYAIUH, CBSA3aHHBIC C XUMUYECKUMU SIBICHUSIMH, U IPUHUMATh OCO3HAHHbIE
pelIeHNs, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEACHHWE U IOCTYIKH CBOMX TOBAapHILEH C MO3UIMM HPAaBCTBEHHBIX U
IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMaHHUsl IIEHHOCTEeH 370poBOro M Oe3omacHoro olpas3a KHU3HU, HEOOXOAMMOCTH OTBETCTBEHHOI'O
OTHOIIEHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOuo/ieHns TpaBuil 0e30macHOro OOpalleHHsi C BEIIECTBAMU B OBITY, MOBCEIHEBHOM >XU3HH U B
TPYAOBOM ACATEILHOCTH;

MOHMMAaHUsl [EHHOCTU TMPAaBWJI HWHANBUAYATHHOTO W KOJUIEKTUBHOTO O€30MacHOT0 TOBEACHUS B
CUTYalUsX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUsl TIOCTEACTBUNM M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS AalKOTrojs, HAPKOTHUKOB,
KypeHus);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENIbCKONW JEsITeIbHOCTH, OOIIECTBEHHO
NI0JIE3HOM, TBOPYECKOM M APYTUX BHJAX JEATEIILHOCTH,

YCTAaHOBKHM Ha aKTHBHOE Yy4yacTHE B DPELICHUM MPAaKTHYECKHX 3a7ady COLMAIbHON HAmpaBiIeHHOCTH (B
paMKax CBOEro KJiacca, MIKOJbI);

UHTEpeca K NPaKTHUYECKOMY H3YYEHHIO Mpodeccuil pa3iuyHOro poja, B TOM YHCIE Ha OCHOBE
MPUMEHEHUS MMPEAMETHBIX 3HAHUM MO XUMUU;

yBaXXEHUS K TPYJLy, JIOISIM TpyJia U pe3yibTataM TPyAOBOH NeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOM TpaeKTOpUHU oOpa3zoBaHus, Oyayiueit npodeccuu
U peaiu3ali COOCTBEHHBIX YXU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XMMHH, UHTEPECOB U MOTpeOHOCTEN 00I1IeCTBa;

6) IK0JIOTMYeCKOro BOCIIMTAHUS:

9KOJIOTUYECKU I1eJIECOO0Pa3HOTO OTHOIIEHHUSI K MPUPOZE, KaK MCTOUYHUKY CYIIECTBOBaHMS KHM3HM Ha
3emire;

MOHUMAaHUS TJIOOATFHOTO XapakTepa YKOJIOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX MPOIIECCOB Ha
COCTOSTHUE MPUPOTHON U COLMATILHOW CPEJIbI;

OCO3HAaHUs HEOOXOJMMOCTH WCIOJNB30BaHMS JOCTIDKCHHH XUMHUHM I PEIIeHHs  BOIIPOCOB
palMOHAIBHOTO MPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HEMPUATUS JEHUCTBUM, TNPUHOCAIIMX BpEd OKpYyKalolleld MNpUPOJHON cpele, yMeHus
MIPOrHO3UPOBATh HEOJATONPUATHBIE HKOJIOTUYECKUE IMOCIEACTBHUS MNPEINPUHUMAEMbIX JEHCTBUN U
MpeaoTBpaliaTh ux;

HAJIMYUS Pa3BUTOTO HKOJIOTMYECKOTO MBILIUICHUS, JKOJOIMYECKON KyJIbTYpbl, OIbITa JAEATEIbHOCTH
SKOJIOTUYECKOM  HAmpaBJICHHOCTH, yMEHHUS  PYKOBOJCTBOBATbCSI MMM B  I0O3HABATEIbHOM,
KOMMYHUKATUBHON W COIMAIBHOM TIPAKTHUKE, CIIOCOOHOCTH W YMEHHS aKTHUBHO TIPOTHUBOCTOSITH
uaeosoru xemohoouwu;

7) HEHHOCTH HAYYHOI0 NO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
00IIeCTBEHHOMN MPAKTUKH;

MOHUMaHUsl CHeNU(PUKN XUMHUHM KaK HAyKH, OCO3HaHUs €€ ponu B (HOPMHpPOBAHUH PALHUOHAILHOTO
HAyYHOTO MBIIIJICHUS, CO3JJaHUH LIEJOCTHOTO TMPEACTaBICHHUS 00 OKpY’KalolleM MHpE KakK O €IUHCTBE
IPUPOJIBI U YENIOBEKa, B TO3HAHWU TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOoOJIeM COXpaHEHHS
IPUPOJTHOTO PAaBHOBECHS;

yOSKAEHHOCTH B 0CO0OI 3HAUMMOCTH XUMUU JJII COBPEMEHHON IUBWIM3AINH: B €€ TYMaHUCTHUECKON
HApPaBJIEHHOCTH W BA)XXHOM pOJIM B CO3/IaHUM HOBOM 0a3bl MaTepUalbHON KYyJbTYpbI, PEIICHUU
III00ANBHBIX TPOOJIEM YCTONYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOW, IHEPTETUUYCCKOM, MUIICBON U
9KOJIOTMYECKO 0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, OOECIeYeHUH YCJIOBHH YCHEIIHOro Tpyaa u
9KOJIOTUYECKU KOM(POPTHOM KHU3HH KaXKAO0TO WiIeHa OOIEeCTBa;

€CTECTBEHHO-HAYYHOH TI'paMOTHOCTH: TOHMMAaHUSl CYIIHOCTHM METOJIOB IIO3HAHUS, MCIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIh30BaTh MOMydYaeMble 3HAHHS AJIs aHaIH3a U OOBSICHEHUS
SBJICHUI OKpY’KAIOLIEro MUpa U MPOUCXOAAIIUX B HEM H3MEHEHHUH, yMEHHs Jenarb 0OOCHOBAHHBIE
3aKJIFOUYEHHUs] Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOIIUXCS JAaHHBIX C IENbI0 TMOJTYYEHHs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIB30BaTh XUMHUUECKHUE 3HAHUS JUISl PEUICHHs] MPOoOJieM B peambHBIX
JKU3HCHHBIX CUTYaIHsIX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;



TOTOBHOCTH M CIOCOOHOCTH K HEMPEephIBHOMY OOpa30BaHUI0O U CaMOOOPAa30BaHHMIO, K AKTUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 110 XMMHU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTAMHU;

MHTEepeca K 0COOCHHOCTSM TPy/Ia B Pa3IMUHBIX cepax MpoPecCHOHATHHON ASSITeTbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHUS YUeOHOTO mpeaMmeTa «XUMUsS» Ha ypOBHE CpPEIHEro OO0Iero
00pa3zoBaHMs BKIIOYAIOT:

3HaYUMBIC 17151 (HOPMUPOBAHUS MUPOBO33PEHHS 00YJAIOIIUXCS MEKTUCITUTLIMHAPHBIE (MEXKIIPEIMETHBIC)
OOIICHAYYHBIC MOHATHS, OTPAKAIONINE IEJOCTHOCTh HAYYHOH KApTHHBI MHpa U CIEIU(PUKY METOJIOB
MO3HAHMSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPIHs, SBICHHE, MPOIIeCC,
CUCTeMa, HAay4yHBIA (pakT, NPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, HCCIICOBAHHE,
HaOII0/IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYyTHE);

VHHUBEpCaJIbHBIC  ydeOHBIC JICHCTBUSA  (IIO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJIATUBHEIC),
obecnieunBaromue (GopMupoBaHue (YHKIIMOHATHHOW TPAMOTHOCTH U COIMAIBHON KOMIIETEHITUN
00ydJaromuxcs;

CIIOCOOHOCTh OOYYaIOIMXCS HCIOJB30BaTh OCBOCHHBIC MEXKIUCIUILTUHAPHBIE, MHUPOBO33PEHUYECKUE
3HAHUS U YHUBEPCATbHBIC YUCOHBIC ICHCTBUS B TTO3HABATCIILHOM M COITMAIHOM MPaKTHKE.
MertanpeaMeTHbIe pe3yiIbTaThl OTPAXKAIOT OBJAJICHWE YHUBEPCAIbHBIMH y4eOHBIMU TO3HABATEIHHBIMH,
KOMMYHHKATHBHBIMU U PETYISATHBHBIMA JICHCTBHSIMH.

OBi1ajeHNe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BbIe JJOrMYecKue AeHCcTBUS:

CaMOCTOSTENILHO (POPMYITUPOBATEH U AKTYaJIM3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;
OTIPEACIATh IEJIA JCATCILHOCTH, 3ajaBas IapaMeTpbl M KPHUTEPHUH WX JIOCTHDKECHHUSA, COOTHOCHTH
pe3yNbTaThl ASSITENFHOCTH C TIOCTABJICHHBIMU IIENISIMU;

UCIIOJB30BaTh TPW OCBOCHUHM 3HAHWHA TPHEMBI JIOTHYSCKOTO MBINIICHUS — BBIICIATH XapaKTEepPHBIC
NPU3HAKK TOHSATHI U yCTAaHABIMBATh WX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE TOHSATHUS IS
O0OBSICHEHHS OTJIEIBHBIX (DAKTOB U SIBJICHUH;

BBIOMpATh OCHOBAHMS U KPUTEPUU IS KIIACCU(PUKAIIUU BEIIECTB U XUMHUYECKUX PEaKIINi;

YCTaHABIIMBATh IPHYUHHO-CIICICTBEHHBIC CBSI3U MEKIY N3YIaeMbIMU SBICHUSIMH,

CTPOUTHh JIOTUYECKUE pacCyKIeHHs (MHAYKTUBHBIC, JEAYKTHBHBIC, [0 AaHAJIOTHUH), BBISBISATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHMS B PACCMATPHBACMBIX SBJICHHUAX, (OPMYJIHPOBATH BBIBOABI U
3aKJIIOYCHUS;

NPUMEHATH B TIPOIECCE TO3HAHUS, HWCIOJb3yeMble B XHMHH CHMBOJIMUYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBaTh MOJAEIBHBIC TPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ) DJIEMEHTA, XUMUYECKas
dbopMyIia, ypaBHEHHE XUMHUECKON PEAKITMK — IPU PEIICHUH YUSOHBIX MTO3HABATEIBHBIX U MTPAKTHUCCKHUX
3a/1a4, MPUMEHITh Ha3BaHHBIC MOJICIBHBIC MPEACTABICHUS MJsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
W3yYaeMbIX BEIIECTB M XUMUYCCKHUX PEaAKIIHA.

2) 6a3oBbIe UCCIeA0BaATENbCKUE eiiCTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMSI BEIIECTB U XUMHUYICCKUX PEAKITUH;

dbopMynupoBaTh IENM W 3aJadd HMCCIEAOBAaHHUS, WCIOJIb30BaTh IOCTABICHHBIE M CAMOCTOSTEIHHO
c(OpMYJIMPOBAHHBIE BOMPOCH B KAaYeCTBE HWHCTPYMEHTA ITO3HAHUS W OCHOBBI JUISI (POPMHUPOBAHUS
TUIOTE3bI TI0 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMH CaMOCTOSITEIIBHOTO IUIAHHUPOBAHHUS W TPOBEICHHUS YUYCHUYECKHX SKCIICPUMECHTOB,
COBEpIICHCTBOBATh YMEHHWs HAOMIOaTh 3a XOAOM MpoIlecca, CaMOCTOATEIHHO MPOTHO3UPOBATH €ro
pe3ynbTar, (GopMyIHpOBaTh OOOOMICHWS W BBIBOJBI OTHOCHTEIHHO JIOCTOBEPHOCTH pPE3yJIbTATOB
HCCJICJIOBAHUS, COCTABIISATH 00OCHOBAHHBIN OTYET O MPOJIEIaHHON padoTe;

npHOOpeTaTh OIBIT YYCHHYECKOM WCCIEAOBATEIbCKOM H TMPOCKTHOH JCSITEILHOCTH, TPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOHMCKY METOJOB pEIICHUS MPaKTUYECKUX 3aad,
MIPUMEHEHHUIO Pa3IMYHBIX METOJIOB TTO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBAThCS B  PA3IUYHBIX HMCTOYHHMKAX WHGOpManuy (HAYYHO-TIOMYJISIPHAS —JINTEpaTypa
XUMHUYECKOTO COJIep KaHUs, CIIPaBOYHBIC MMOCOOUS, pecypchl MHTepHETa), aHATM3UPOBaTh WH(GOPMAITUIO



pasNMYHBIX BHJIOB M (OPM TPEACTABICHUS, KPUTUYECKH OLEHUBAaTh €€ JIOCTOBEPHOCTh U
HENPOTHUBOPEUHBOCTH;

(GopMyIMpOBaTh 3ampochl W NPUMEHATh pa3IM4YHBIE METOJbl NPU TMOHMCKe W OoTOOpe HH(pOpMAIHH,
HEOOXOMMOM I BHIIOJTHEHHS Y4eOHBIX 3a/1a4 ONPEeIEHHOTO THIIA;

npuoOpeTaTh ONBIT HCMOJb30BaHUS HH(GOPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH W pa3iUYHbIX
MOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMaNbHYIO (hopMy MpencTaBieHHss HH(popMau (CXeMbl, TpadukH,
JUarpammbl, TaOJIHUIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KAuyecTBE CpEACTBA INpH paboTe ¢ XUMHUYECKOH HH(pOopMaIen:
NPUMEHATh MEXIpeAMETHble ((u3nyeckue M MaTeMaTHuecKue) 3HAaKh UM CHUMBOJBI, (DOPMYJIBI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBJiaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH el CTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1a€MOM TeMbI B XOJi€ JUaIOra W/WiIN JUCKYCCHU, BBICKA3bIBATh
uzeu, GopMyIupoBaTh CBOM MPEIOKEHUST OTHOCUTENFHO BBIMOJIHEHUS MTPEJI0KEHHON 3a/1au;
BBICTYIIaTh C MpEe3eHTalUell pe3ybTaTOB MMO3HABATEIBHOMN ESTEIbHOCTH, OTYyYEHHBIX CAMOCTOSTEIBHO
WJIK COBMECTHO CO CBEPCTHUKAMM IIPU BBIMOJIHEHUH XUMHYECKOTO HKCIIEPUMEHTA, MPAKTHUECKONW pabOoThI
[0 HUCCIIEJOBAaHUIO CBOMCTB M3Yy4YaeMbIX BEIIECTB, pealu3aluu y4eOHOro Mpoekra u (popMyIupoBaTh
BBIBOJIBI 110 pe3yjbTaTaM IIPOBEAEHHBIX HCCIECJOBAHUNA IyTEM COIJIACOBAHMS IO3MLUNH B XOJE
00cyxaeHusI 1 0OMEHa MHCHHSIMHU.

OBiageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMY AeiCTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBAaTh M OCYIIECTBISITH CBOIO MO3HABATEIBHYIO JESTENBbHOCTb, OMpeneiss eé
LeNU U 33/1a4M, KOHTPOJIMPOBATh U 10 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH IpelaraéMblii alropuTM
JEHCTBUM NMpU BHIMOJIHEHUH Y4eOHBIX M MCCIIEI0BATENbCKUX 3a/lad, BbIOMpaTh Hanbonee 3(heKTUBHBIN
CHOCO0 MX peIIeHUs C yYETOM MOITYUYEeHHUSI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUECKUX PEAKIIUSAX;
OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI

10 KJTIACC

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS Kypca « OpraHnuecKasi XUMUsD» OTPAKAIOT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI O XMMHUYECKOW COCTABISAIOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, POJIU XUMHUH B TTIO3HAHUH SIBJICHUH TTPUPOIBI, B POPMUPOBAHUN MBITIUICHUS M KYJIBTYPBI IMYHOCTH,
e€ (QyHKIMOHANBLHOW TPAMOTHOCTH, HEOOXOIUMOM I pelIeHHus MPaKTUYECKUX 3a7ad M IKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO U IPUPOIHOM cpesie;

BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHUM, KOTOpAs BKIIOYAET: OCHOBONOJIATAOUINE TMOHATHUSA
(XMMUYECKHI ~ DJIEMEHT, aTroM, DJEeKTpOHHas  000J04YKka aToMa, MOJIEKyJla, BaJIEHTHOCTH,
ANEKTPOOTPHUIIATETILHOCTh, XUMHUECKas CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpamiEHHas),
MOJIb, MOJIIpHAsi Macca, MOJSIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, (PYHKIIMOHAIbHAS TPYIa, pagukal,
MU30MEPUS, U30MEPBI, TOMOJOTUUYECKUN DS, TOMOJIOTH, YIJI€BOJOPObI, KUCIOPOJA U a30TCOAEPKAIIUE
COCTMHECHUS, MOHOMED, TOJMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIC COCIUHEHUS); TEOPUU U
3aKOHBI (TEOpHsl CTPOCHHsI OpraHmyeckux BemiecTB A. M. ByTiepoBa, 3akOoH COXpaHEHHs] MaccChl
BEIIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XUMHH, MHPOBO33PCHUECKHE 3HAHUS, JIGKAIIUE B
OCHOBE TIOHUMAHUS MPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKUX SIBIICHUH, (PaKTOIOTUYECKHE CBEICHUS O
CBOMCTBAx, COCTaBe, MOJTYYEHUH W OE30MaCHOM HCITOJIb30BAHWN BAKHEHIIMX OPraHMYECKUX BEIECTB B
OBITY U IPAKTHUECKOM JEITEILHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHM BBISBIATH XapaKTepHbIE TPU3HAKKA TOHATHUN, YCTAHABIUBATh WX
B3aMMOCBS3b, MCIIOJB30BaTh COOTBETCTBYIOIME TMOHATUSA IIPU ONHUCAHUM COCTaBa, CTPOCHHUS U
MPEBPAILCHUIT OPTaHUYECKUX COETUHEHHUI;

c(OpPMHUPOBAHHOCTh YMEHUI UCIOIB30BAaTh XUMHUECKYIO CUMBOJIMKY JIJISl COCTABJICHHSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) (HOPMYIT OPTaHUYECKUX BEIICCTB U YPABHCHUH XUMHUYECKUX



peaxkLyii, U3rOTaBIUBATH MOJEIH MOJIEKYJ OPraHUYECKUX BEIIECTB IS MIUIFOCTPALMY UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh U3YUYCHHBIX OPIraHUYECKUX BEIECTB M0 UX
COCTaBy M CTPOCHHIO K OIpPEICIEHHOMY KiacCy/Tpylie COeIUHEHUH (yIJIeBOAOPOAbI, KUCIOPOX U
a30TCOAEpKAIINE COCIUHEHHS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHHMS), JaBaTb UM Ha3BaHMUS [0
cucremarnyecko Homenknarype (IUPAC), a Taxke NmpUBOIUTH TPUBUAIBHBIE HAa3BaHUS OTAEIBHBIX
OpPraHMYeCKUX BEIIECTB (ITWJIEH, NPONWICH, aUeTWICeH, JTUJICHIVIMKONIb, TIHUIEpPHH, (eHod,
dbopManbierua, aneTalbIeru], MypaBbUHAs KHCJIOTa, YKCYCHas KHCIOTa, OJIEMHOBAas KHCJIOTA,
CTeapHHOBAs KUCIIOTA, IIII0K03a, (PyKTO3a, Kpaxmall, [eJUTI0103a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENeIsITh BUIbl XUMHYECKONH CBSI3M B OPraHUYECKHX COEAMHEHUSX
(omMHApHBIC U KPaTHBIE);

c(OpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATH MOJIOKEHUSI TEOPHUH CTPOEHHUS OpraHMYEcKUX BemecTB A. M.
BytnepoBa s OOBsACHEHHs 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHMSA; 3aKOH
COXpaHEHUsI MACCHI BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3NUECKHUE U XUMHUECKUE CBOWCTBA
TUNUYHBIX TPEICTaBUTENEH pa3IUYHbIX KJIAacCOB OPraHWYECKUX BeUIeCTB (METaH, 3TaH, STUJICH,
NpONUJIeH, aueTwieH, Oyraauen-1,3, metunOyTtanuen-1,3, GeH301, METaHOJ, ATAHOJ, STHJICHIJIHMKOIb,
IIIMLEpUH, (peHos, aneTanbAerusl, MypaBbHHAs U YKCyCHas KHUCIIOTBI, IJIFOKO3a, KpaxMal, LeJUIrJI03a,
aMUHOYKCYCHasl KHUCJIOTa), WUIFOCTPUPOBATh TI'€HETHUYECKYIO CBSI3b MEXJIy HUMH YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX hopMyT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTE€PU30BaTh UCTOUHUKHU YTIIEBOJOPOIHOTO CHIPhs (He(Th, MPUPOAHBIHA
ras, yrojb), CocoObl UX MepepadoTKU U MPAKTHUECKOE MPUMEHEHHE MPOTYKTOB MepepadOTKH;
c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHMS MO XMMHUYECKMM YpaBHEHHUSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEaKIMU MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WIIM MPOYKTOB PEAKIIUH);

c(OpMUPOBAHHOCTh YMEHHUH BIIAJETh CUCTEMOW 3HaHMM OO0 OCHOBHBIX METOJaX HAy4YHOIO IO3HAHUS,
UCTIOJIb3YEMBIX B XUMHH IPH U3YUYEHUH BEILECTB M XUMHMYECKHX SIBJICHUH (HaOJtoJeHHe, U3MEpEHHe,
SKCIIEPUMEHT, MOJCIMPOBAHNE), UCTIOIb30BaTh CUCTEMHbIE XMMUYECKNE 3HAHUS AJISl IPUHSTUS pELIeHUH
B KOHKPETHBIX JKU3HEHHBIX CUTyalUsX, CBA3AHHBIX C BELICCTBAMU U UX IIPUMEHECHUEM;
c(OpMUPOBAHHOCTh YMEHHI COOI0IaTh MPpaBUIIa MOJb30BaHUS XUMUYECKOW MOCYZ0N U T1aOOpPaTOpPHBIM
00OpyIOBaHUEM, a TaKKe IMpaBHia OOpAILICHUs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLHUSMH IO
BBITIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKHUX OTMBITOB;

c(OPMHPOBAHHOCT, YMEHHH IUIAHUPOBATh U BBINOJIHATH XUMHUYECKUH SKCIEPUMEHT (IpeBpalieHUs
OpPraHWYECKUX BEIIECTB IPU HAarpeBaHUM, MOJyYEHHE 3TUJICHA U U3YUYEHHUE €ro CBOWCTB, KAUECTBEHHBIE
pEaKIMU OPraHWYEeCKUX BEIIECTB, JACHATypalus OeNKOB MpPU HAarpeBaHMH, L[BETHbIC PEAaKLUUH OEIKOB) B
COOTBETCTBUM C MpaBUIaMH TEXHMKH O€30MacHOCTH MPH OOpaIleHHWU C BELIECTBAMH U JIAOOPaTOPHBIM
000pyI0OBaHUEM, MPEICTABIATH PE3yJIbTaThl XUMHUYECKOT0 HKCHEpUMEHTa B (popMe 3amucu ypaBHEHUIt
COOTBETCTBYIOIIMX peakluid U (OpMyJIMPOBATh BHIBO/IBI HA OCHOBE ATHX PE3YyJIbTaTOB;
c(OPMHPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYI0 MH(POPMALMIO, MOTYyYaeMylo U3
Pa3HBIX HCTOYHHUKOB (CpeAcTBa MaccoBoi nHpopmanuu, THTepHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHHUI COOJIOAATH MpaBUJIa SKOJIOTHYECKHU 11€7eCO00pa3HOro MOBEACHUS B OBITY U
TPYJIOBOM NIE€ATEIBHOCTH B LEISAX COXPAHEHMSI CBOETO 3/I0POBBbS M OKPYKAFOLIEH NPUPOIHON Cpensl,
OCO3HAaBaTb OIACHOCTb BO3JCHUCTBHUS Ha JXUBBIC OPraHU3MbI OIPEACIEHHBIX OPraHUMYECKUX BELIECTB,
noHuMas cMbici nokaszatens [1/IK, noscHATs Ha mpuMepax crocoObl YMEHBIIEHHSI U MTPEeIOTBPALLIEHUS X
BpPEHOI0 BO3JCHCTBUS Ha OPraHNU3M YEIIOBEKA,

JUIsE 00yYaroIMXCsl C OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0pPOBbS: YMEHHE NPUMEHSATh 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOZAX ITO3HAHMS BEUICCTB U XUMUYECKUX SIBICHUM;

JUISL CIIENBIX U CJIa0OBHUIAALIMX OOYYaroIIMXCS: YMEHHE MCIOJIb30BaTh PElbeHO-TOUYEHHYIO CHUCTEMY
o0o3nauenuii JI. bpaiiss Uit 3arucu XuMHYecKuX GopMy.

11 KUIACC



[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OO0Immas 1 HeopraHu4decKasi XUMHUsD OTPaXKaroT:
c(OPMUPOBAHHOCTh MPEJCTABICHUNA: O XUMHUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI
MHpa, POJIU XUMHUH B TTIO3HAHUH SIBJICHUH TTPUPOIBI, B POPMUPOBAHUN MBIIIUICHUS W KYJIBTYPBI INYHOCTH,
e€ (QyHKIMOHANBLHOW TPAMOTHOCTH, HEOOXOIUMOM I pelIeHHus MPaKTUYECKUX 3a7ad M IKOJIOTUYECKU
000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MPUPOJTHOM Cpelie;

BIIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATalolIfe MOHSATHUS
(XMMHYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- SJIEKTPOHHBIE OPOUTAIIM ATOMOB, UOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIA 00BEM, BAJIEHTHOCTB, AJIEKTPOOTPHUIATETLHOCTh, CTENEHb OKUCICHHS, XUMUYECKas CBSI3b
(koBasieHTHAs, MOHHAS, METAJUIMYECKAs, BOJOPOJIHAS), KPUCTAJUTMUECKAsT PEMIETKA, THUIBI XMMHYECKUX
peakluii, pacTBOp, DJIEKTPOJIMTHI, HEIIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLUAIUSA, OKHUCIHUTEIb,
BOCCTAHOBHUTENb, CKOPOCTh XUMHYECKOW PEaKIINH, XUMHUIECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKOHN JuccolMauu, nepuoanyeckuii 3akon [. . MenaeneeBa, 3aKk0H COXpaHEHUSI MacChl
BEIIIECTB, 3aKOH COXPAHEHHUS W TPEBPAIICHUS SHEPTUM MPH XUMUUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XHMHHM, MHPOBO33PEHUECKHE 3HAHUs, JIeXallhe B OCHOBE MOHHUMaHUS
MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SBIICHUN, (PAaKTOJIOTHIECKHE CBEICHHS O CBOMCTBAX, COCTARBE,
MONyYeHUH ¢ OE30MaCHOM HCIIOJIb30BAHUM BAKHEWMIIIUX HEOPTraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATETHHOCTH YEJIOBEKA;

c()OPMHUPOBAHHOCTh YMEHUW BBISBIATh XapaKTEepHbIE TMPHU3HAKKA TMOHSATHH, YCTaHABIMBATH WX
B3aUMOCBSI3b, UCIIOIH30BaTh COOTBETCTBYIOIINE MOHATHS TIPU ONMUCAHUM HEOPTaHWYECKHUX BEIIECTB U MX
IIPEBPALLCHMUI;

c(hOpMUPOBAHHOCTh YMEHHI MCTIOIB30BaTh XUMHUYECKYI0 CUMBOJIUKY JIJISl COCTaBJICHUS (DOPMYIT BEIIECTB
U ypaBHCHMI XHMHUYECKUX peakiui, cuctemarndeckyto HoMeHknaTypy (IUPAC) u TpuBmanmbHbIC
Ha3BaHUSl OTICIBHBIX HEOPTraHWYECKHX BEIICCTB (yrapHbIM Ta3, YTIAEKHUCIbIN Ta3, aMMHAaK, Tami¢Has
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBASI COJIA, MUPUT U JPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUIN OTPEIEIATh BaJCHTHOCTh M CTEIICHb OKHUCIICHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BHUJI XUMHUYECKOH CBsI3M (KOBAJIGHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPO/IHASI) B COCAMHECHHSIX, THI KPUCTALIMYECKONW PEMIETKH KOHKPETHOTO BeIIecTBa (aToOMHasl,
MOJIEKYJISIpHAsi, WOHHAS, METaJUIM4YecKas), XapakTep cpelbl B BOJHBIX pacTBOpaX HEOPTaHUYECKHX
COCIUHCHHI,

c(OpMUPOBAHHOCTh YMEHHI yCTaHABINBAThH MPUHAATIC)KHOCTh HEOPTAHMUECKUX BEIIECTB IO UX COCTAaBY
K ONpeAeIEHHOMY KJIACCY/TPYIINe COSTUHEHUN (MPOCThIE BEIMIECTBA — METAJUIBI U HEMETAJUIbl, OKCHIBI,
OCHOBaHUSI, KUCJIOTHI, aM(pOTEepHBIEC THIPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHM PACKpBIBaTh CMBICH mepuoandeckoro 3akoHa JI. WM. MengeneeBa u
JEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIOILYI0, OOBSICHUTEIBHYIO U TPOTHOCTUYECKYIO (PYHKIINU;
c(hOpMUPOBAHHOCTh YMEHHI XapaKTePU30BaTh AJIECKTPOHHOE CTPOEHUE aTOMOB XHMHUYECKHUX DJIEMEHTOB
14 mnepuonoB Ilepuoanueckoil cuctembl XuMHueckux sneMeHToB [[. WM. MenneneeBa, uCHoJib3yst
MIOHATHUS «S-, P-, d-DJIIEKTPOHHBIE OPOUTAINY», «IHEPTETUUECKUE YPOBHW», OOBICHATH 3aKOHOMEPHOCTH
W3MEHEHUS! CBOMCTB XMMHUYECKHMX JJIEMEHTOB M HUX COCJUHEHUH 10 TMepuojJaM U TIpynmnam
ITepuoanueckoit cucteMbl XuMuueckux 3aeMeHToB Jl. 1. Menpaeneesa;

c(OpPMUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMUCHIBaTh) OOIIHE XUMHUYECKHE CBOWCTBA
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE TEHETUYECKOW CBSI3U
MEXIY HEOPraHMYECKUMM BEIIECTBAMH C IIOMOIIBIO YPaBHEHUW COOTBETCTBYIOIIMX XHUMHYECKUX
peaKIuii;

c(OPMUPOBAHHOCTh yYMEHHS KIacCCH(PHUIMPOBATh XHUMHUYECKHE pEaKIWU 10 pPa3INYHBIM TpHU3HAKAM
(uMcnmy W COCTaBy pearupyromydx BeEIIeCTB, TEIUIOBOMY J()QeKTy peakiuu, W3MEHEHHIO CTETCHEH
OKHCJICHUS JIEMEHTOB, 0OpPaTUMOCTH PEAKIINH, YIACTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUW COCTAaBJISTh ypPAaBHEHUS PEAKIUNA Pa3TUYHBIX THUIIOB, TIOJHBIE |
COKpaIIEHHbIE YpaBHEHUS peaKlUii MOHHOTO OOMEHA, YUHMTHIBAsl YCIOBHSI, MPH KOTOPBIX ATH PEaKIUU
UIYT JI0 KOHIIA;



c(OpPMHPOBAHHOCTh YMEHHI MPOBOJUTH PEAKLUH, MOATBEPKIAIONINE KaUeCTBEHHbII COCTaB pazIMuHBIX
HEOPraHWYECKUX BEIIECTB, pACIO3HABATh OINBITHBIM IyTEM WMOHBI, TPUCYTCTBYIOIIHE B BOJTHBIX
pacTBOpax HEOPraHMUECKUX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHH PpaCKphIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX —PEaKIHi
MOCPECTBOM COCTABIICHHSI 3JIEKTPOHHOTO OajlaHca ATUX PeaKIHii;

c(OPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEaKIMH OT pa3THIHBIX
(bakTOpOB; XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHS B 3aBUCHMMOCTH OT BHEIIHETO BO3JCHCTBUS
(mpuniun Jle HlaTtense);

c(OPMHPOBAHHOCTh yYMEHUH XapaKTepH30BaTh XHMMHUYECKHE IMPOIECChl, JIeKallue B OCHOBE
MPOMBIIIJICHHOTO TIOJYYEHUSI CEpPHOW KHCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTDH IMPEIICTABICHHUH
00 00IUX HAYYHBIX MPUHIUIIAX U HKOJOTHYECKUX MPOOIeMax XUMHUUECKOTO MTPOU3BO/ICTBA;
c(OPMHUPOBAHHOCT, YMEHHUH MPOBOJIUTH BBIYUCICHHS C WCIIOJIB30BAaHHEM IOHITHS «MaccoBasi HOJS
BEIIIECTBA B PAaCTBOPE», OObEMHBIX OTHOILIEHUN Tra30B MPU XUMHUYECKUX PEaKIMIX, MacChl BEIIEeCTBa WIN
00BbEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYAaCTBYIOIIUX B
peaKIMu BEUIECTB, TEIJIOBOTO 3(dekra peaknun Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl BEILECTB,
NPEBPAICHAS U COXPAaHEHUST YHEPTUH;

c(OpPMHPOBAHHOCTh YMEHHI COOJIIOIaTh MPaBUia MOJIb30BAHUS XUMHUECKONW MOCY 10 U 1a00paTOpPHBIM
000pyIOBaHMEM, a TAaK)Ke IMpaBwWia OOPANICHUS C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIHUSMH IO
BBINOJIHEHHIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHMH TUTAHUPOBATh W BBIMONHATh XHUMHUYECKHH ODKCIIEPHUMEHT (pa3liosKeHUe
NEepoKCHJa BOJAOPOJAa B MPUCYTCTBUM KaTaliu3aTropa, ONpEAeSCHHE CpeIbl PacTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCAIFHOTO WHAMKATOPA, BIHMSHUE DPA3UYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKInu, peakiii HIOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIUU Ha cylib(haT-, KapOOHAT- U XJIOPUA-aHUOHBHI,
Ha KaTHOH aMMOHUS, peIlIeHHE JKCIIEPHUMEHTAIBHBIX 3a1ad 1mo TeMaMm «Metamiely u «Hemerammsr»y) B
COOTBETCTBUH C IMPaBUJIAMHM TEXHHKH OE30MaCHOCTH NpU OOpallleHHH C BEIIeCTBaMH U Ja00OpaTOPHBIM
000pyIOBaHUEM, TIPEACTABIIATh PE3yIbTaThl XUMHUUECKOTO IKCIIEPUMEHTa B (hOpMe 3ammcu ypaBHEHHMA
COOTBETCTBYIOIIUX PEeaKkUUil U (GOpMyTUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;
c(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHATU3UPOBATh XUMHUYECKYI0 WHPOPMAIHUIO, MOIyYaeMyIo U3
pa3HBIX UCTOYHUKOB (Cpe/ICTBA MACCOBOI KOMMYHUKAIUK, IHTEpHET U IpYyTHX);

c(hOopMUPOBAHHOCTh YMEHHUH COOIOAATH MPaBHUJIa KOJIOTHYECKH 11eJIeCO00pa3HOTro MOBEACHUS B OBITY U
TPYZOBOW NEATENBHOCTH B LIEISIX COXPAHEHHUs CBOETO 370POBBbS U OKPYXKAIOLIEH NPUPOAHOM cpenpl,
0CO3HABaTh OMACHOCTh BO3JCHCTBUS HA KMBBIC OPTaHW3MBI OTPEACIEHHBIX BEIIECTB, TTOHUMAST CMBICI
nokazarenst [1JIK, mosicHAT, Ha mpuUMepax CrnocoObl YMEHBIICHUS M IPEJOTBPAIEHUs WX BPEIHOTO
BO3/ICHCTBYS HA OPTaHU3M YEJIOBEKa;

Ui 00yYaroIuxcs € OrPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBBSI: YMEHHE HPUMEHSTHh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHHIA;

JUIS CJETBIX M CIa0OBHIAMIMX OOYYarOIIUXCSA: YMEHHE HCIONB30BaTh PElIbe(hHO-TOUCUHYIO CUCTEMY
o0o3nauenuii JI. bpaitns s 3anucu XuMudeckux GopMyl.



TEMATHNYECKOE INTAHUPOBAHUNE 10 KITACC
Ne KomnuectBo wacoB
OIEKT.
n/ HaunmenoBanue pa3zienoB U TeEM IPOrpaMMbl Bc
- ero Kp | IIp. | PCECYpChl
p
Paznen 1. Teoperndyeckue OCHOBBI OpraHUYECKON XUMUU
1 [Ipenmet oprannyeckoit Xumuu. Teopust CTpoeHuUs 3
' oprannyeckux coenuHennii A. M. bytneposa
Hroro no pazneny 3
Pa3nen 2. Yrnesoaopoabl
2.1 | IlpenenbHble yIriieBOIOPOILI — AJIKAHBI 2
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, aTKaUEHBI, 6 1
' AJTKHHBI
2.3 ApOMaTHYECKHE YTIIIEBOAOPOIbI 2
24 [IpupoaHbie HCTOYHUKH YTIIEBOJIOPOIOB U UX 3 )
' nepepaboTKa
Hroro no pazneny 131 1
Paznen 3. Kucnopoaconep:xaiue opraHn4ecKue CoeMHEHUs
3.1 Crouptsl. DeHon
3.2 | Anpnerunsl. Kap6onossie kuciaothl. CiiokHbIE 3(PUPHI 7 1
33 VYrieBoibl 1
Hroro no pazaeny 131t 1
Paznen 4. A3zoTconepixaiiye OpraHnuecKiue CoeIMHEHUs
4.1 AMHHBI. AMUHOKHUCITIOTBI. benku 3 1
Wroro no pazaeny 3|1
Paznen 5. BeiICOKOMOJIEKYIIAPHBIE COETUHEHUS
5.1 ITnactmaccel. Kayuyku. Bonoxna 2
Uroro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 34 3




I[TOYPOYHOE INTAHUPOBAHUE

10 KITACC

No
/11

Tema ypoka

KonunuectBo

qaCoB

Bce
€ero

K.P

=

JlaTa

DIeKTp.pecy
pchl

IIpeameT opraHu4ecKor XUMHH, €€ BOSHUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

06.09
2023

https://
resh.edu.ru/

subject/

Teopust cTpoeHUss OPraHUYECKUX coenuHeHun A. M.
byTtneposa, €€ OCHOBHBIE MTOJIOKEHUS

06.09
2023

https://
resh.edu.ru/

subject/

[IpencraBnenne o KiaccupuKauyu OPraHuIECKUX
BenlecTB. Homenknarypa (cucremaruyeckas) u
TPUBHAJIBHBIC HA3BAHHA OPTaHUYCCKUX BEIICCTB

20.09
2023

https://
resh.edu.ru/

subject/

CTapTOBasA JUArHOCTHKA

27.09
.2023

https://
resh.edu.ru/

subject/

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PSAL.
Meran, 3TaH -BaXXHEHUIIKE IPEICTaBUTEIIH.

04.10
2023

https://
resh.edu.ru/

subject/

AJIKEHBI: COCTaB U CTPOEHHUE, CBOHNCTBA

11.10
2023

https://
resh.edu.ru/

subject/

OTHIIEH U IIPOIMUIIEH — HpOCTGfIHIHG MpEaACTaBUTEIIN
AJIKCHOB

18.10
.2023

https://
resh.edu.ru/

subject/

[Tpaktuueckas padora Ne 1. «[lomyuenue sTuneHa u
W3YUYEHHE Er0 CBOMCTB)

25.10
2023

https://
resh.edu.ru/

subject/

Ankanuensl. byraguen-1,3 u metunOyraauen-1,3.
[ToryyeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI

01.11
2023

https://
resh.edu.ru/

subject/

10

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKHUH Psill. ALIETUIIEH — MPOCTEHIITNI
MIPEICTaBUTEINb AJIKUHOB

15.11
2023

https://
resh.edu.ru/

subject/

11

Brraucnenus mo YPaBHCHHUIO XUMHYECKOU pCaKun

22.11
.2023

https://
resh.edu.ru/

subject/

12

ApCHLII OCH30II U TOJIYOIJI. Tokcu4HOCTH ApCHOB

29.11
.2023

https://
resh.edu.ru/

subject/

13

['eneTnueckas CBS3b YIi€BOIOPOIOB,

https://




MMpUHAAJICKAIINX K pa3JIMYHbIM KJIacCaM

06.12
2023

resh.edu.ru/
subject/

14

[IpupoHBpIE HCTOYHUKH YIIIEBOJOPOAOB: IPUPOAHBIN
ra3 ¥ MOIyTHbIE HEPTSIHbIE ra3bl, HEPTh U MPOIYKTHI
e€ mepepaboTKu

13.12
2023

https://
resh.edu.ru/

subject/

15

IIpupoHBIE HICTOYHUKH YIIIEBOAOPOAOB: IIPUPOAHBIN
ra3 " MoIyTHbIe HEPTSIHbIE ra3bl, HEPTh U MPOTYKTHI
e€ mepepaboTKu

20.12
2023

https://
resh.edu.ru/

subject/

16

KonrtponbHas pabora no pasaeny «YTJIeBOJ0POIbD

27.12
2023

https://
resh.edu.ru/

subject/

17

[IpenenbHBIE OTHOATOMHBIC CITUPTHI: METAHOJ U
3TaHoj. BomopoaHas cBs3b

10.01
2024

https://
resh.edu.ru/

subject/

18

MHoroaToOMHEBIE CIIUPTHIL: STUJIICHITIUKOJIb U
TJIMOCPHUH

https://
resh.edu.ru/

subject/

19

@DeHOoJI: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

https://
resh.edu.ru/

subject/

20

Anpaerunpl: GopMaNbAeTH U alleTATbICTHI.
AnietoH

https://
resh.edu.ru/

subject/

21

OaHOOCHOBHBIE MIpe/ieNIbHbIE KAPOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCyCHas

https://
resh.edu.ru/

subject/

22

[Tpaktuueckas padora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOW KUCIIOTBI»

23

CTeapI/IHOBaﬂ " OJICMHOBAs1 KMCJIOTHI, KaK
MNPEACTAaBUTEIN BBICIINX Kap6OHOBBIX KHCIIOT

https://
resh.edu.ru/

subject/

24

Mpbuta KaK coJIM BBICIITUX KapOOHOBBIX KHCIIOT, UX
MOIOIIIee ICUCTBUE

https://
resh.edu.ru/

subject/

25

CrnoxHnble 3(hUpbl KaKk MPOU3BOJAHBIE KAPOOHOBBIX
KUCIOT. ['aponu3 cinoxHbIX 3(upoB

https://
resh.edu.ru/

subject/

26

XKupsbr: runponus, mpuMeHeHne, OnoIornuecKas
POJIb )KUPOB

https://
resh.edu.ru/

subject/

27

VYrieBopl: COCTaB, KJ'IaCCI/I(I)I/IKaI_[I/IH. Baxueimme
MMPpEaACTAaBUTCIIN: TJTIFOKO3a, (I)pyKT03a, caxapo3sa

https://
resh.edu.ru/

subject/

28

KanMaJ'I " OCJUIK0JI03a KaK IIPUPOAHBIC ITOJITUMEPBI

https://
resh.edu.ru/




subject/

29

https:/
[TIpomexxyTouHas arrectaus 1 1 resh.edu.ru/

subject/

30

https://
AMUHBI; METUJIAMUH U aHUJIUH 1 resh.edu.ru/

subject/

31

https://
1 resh.edu.ru/

subject/

AMUHOKHCIIOTHI KaK aM(pOTEpHbIE OPTaHUIECKUe
COEZIMHEHUsI, X OMosorunyeckoe 3HaueHue. [lenrust

32

https://
1 resh.edu.ru/

subject/

benku xak MMPpUPOIHBIC BBICOKOMOJICKYJIAPHLBIC
COCAMHCHUA

33

https://
1 resh.edu.ru/

subject/

OCHOBHBIE TTOHATHS XUMHH BHICOKOMOJIEKYIISPHBIX
COeIMHEHNH

34

https://
1 resh.edu.ru/

subject/

OcHOBHBIC MCTOAbI CUHTE3a BBICOKOMOJICKYJIAPHBIX

coequHeHnil. [1nacTmaccsl, Kaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2

YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JI51 YUEHUKA
* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlynun B.B.; nox penakuueit Jlynuna

B.B., O6miecTBO ¢ orpaHinueHHOM 0TBETCTBEHHOCThIO « {[PODAY; AKiimoHepHO€E 001IECTBO
«M3parensctBo «lIpocsemenne»

METOANYECKHUE MATEPUAJIBI UJIA YUUTEJIA
«Enunas xomnexuus Llugposeix O6pazoBarenbHbix PecypcoBy» (Habop HUPPOBBIX pecypcoB K

yuebnukam O.C. I'abpuensna) (http://school-collection.edu.ru/).

2. http://him.1september.ru/index.php — xxypHaI « XUMHUSD.

3. www.km.ru/education - yueOHble MaTepualibl U clioBapu Ha caifre «Kupmt u Medoanii»

4. Kyszuenosa H.E., H.H.I'apa Xumus: 10 knacc: yueOHUK JuIsl ydamuxcs 001eo0pa3oBaTeIbHbIX
yupexaenuii, ; noq peaakuueii npod. H.E.Ky3neuosoii. — 2 uznanue, nepepad.-M.:Benrana-I'pad,
2011.-285¢.:mm.

5. Ky3uenona H. E., T. H. JlutBunosa, A. H. JIéskun Xumus: 11 kinacc: 6a30Bblil ypoBeHb: YUeOHUK
JUId ydauxcs oodmeo0pasoBarenbHbIXyupexaenuii: B 24. Y.1 /; mox pea. nmpod. H. E. Ky3nenosoii. —
M. :Benrana-I'pad, 2010. — 208 c. :u.

6. Jleskun A. H., Ky3nenoa H. E. 3agaunuk o xumuu: 11 kimacc: nist yqammxcst
ob1meoOpa3oBaTenbHbIX yupexxaenuit.— M.: Bentana—I'pad, 2009. - 240 c.

7. Pameukwuit A. M., 'opmkosa B. I1 {unaktuueckuit matepuan mo xumuu 11 10-11 kmaccos:
nocobue s yuutens., Kpyrnukosa JIL.LH. — M.: [Ipocsemenue, 1999.

8. lllatanoB M. A. Ypoku xumuu: 11 knacc: meroauueckoe nocodue.. — M.: Benrana-I'pag, 2010.
144 c.

UOPOBBIE ObPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1 Xumust ¥ )KU3Hb: HAYYHO—TIOMYJISIPHBIN >KypHAaI http://www.hij.ru




2 Anxumuk http://www.alhimik.ru

3 A30yka BeO-moncKa i XuMUKoB http://www.chemistry.bsu.by/abc

4 Ananutudeckas xumus http://www.geocities.com/novedu

5 Kypc opranndeckoit xumun 3a 10 kiace http://formulad44.narod.ru

6 Mup xumun http://www.chem.km.ru

7 Opranudeckas xumus http://cnit.ssau.ru/organics

8 OTKpHBITHIN KOJIeK: XUMHuA http://www.chemistry.ru

9 Xumus mis Beex http://www.informika.ru/text/database/chemy/START.html
10 OxcnepumenTanbHas xumus http:// www.chemexperiment.narod.ru

11 DnexktponHas 6ubimMoTeka mo Xxumuu http://www.chemnet.ru/rus/elbibch.html
12 Nudopmanus nmo xumuu http://chemistry.nm.ru

13 I'azera “Xumus” http:// www.chemrar.ru






