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INOACHUTEJIBHAS 3AITUCKA

[Iporpamma 1o XMMHH Ha ypOBHE CpeIHEro ooIero 00pa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanbroro 3akona ot 29.12.2012 Ne 273-®3 «O6 o6pazopanuu B Poccriickoii Denepanmmy.
TPeOOBAaHUH K pe3yibTaTaM OCBOEHHMs (eepaTbHOM 00pa3oBaTebHON TPOrpaMMBbl Cpe/THEro
obwero obpazoanus (GOIT COO)., npeacraBieHHBIX B ®enepanbHOM rOCYAapPCTBEHHOM
obpasosarenbHoM cranaapre COO. ¢ yuyérom Konueniuu NpEIo/IaBaHus y4eOHOro mnpeamMera
«XuMusi» B 00pa3oBaTeNbHBIX OpPraHM3auMsX PoccHIiCKOi Denepannn, peainsyionnx
OCHOBHBIC 00pa3oBaTeIbHBIC MPOIPAMMBI, M OCHOBHBIX [OJIOKCHHI «CTpateruu pasBuTHs
BocnuTaHus B Poccuiickoit ®enepauun Ha mepuoxn g0 2025 romay (Pacniopsizkenue
[Ipasurenscrsa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIX00B K pa3paboTKe NpPOrpamMMbl 10 XMMHH. K OIIpE/ICJIEHUIO  O0LIEH
CTpaTeruu 0Oy4CHHS, BOCTMTAHUS W PA3BUTHS OOYUAIOMIMXCH CPEICTBAMH y4ebHOro npeamera
«Xumust» s 10-11 knaccoB Ha 6a30BOM YPOBHE COCTABHIIH KOHLEITYaJbHBIE TMOIOKEHHSI
PI'OC COO o B3aMMOOOYCIIOBICHHOCTH IIEJICH. COJCpIKaHUs, pPEe3y/IbTaTOB OOyuCHHA |
TpeOOBaHHH K YPOBHIO MOArOTOBKH BbIITYCKHHKOB.

XUMHYeCKoe — 00pasoBaHHe, I10JIy4aeMOE  BBITYCKHHKAMHU obueodpazoBare bHOI
OPraHu3alliH, — ABJISCTCS HCOTHLEMIEMOH 4acThio MX  00pasoBaHHOCTH. OHO  CIYKHT
3aBCPLIAIOIIMM STAllOM peallu3allik Ha COOTBETCTBYIOMIEM €My 0a30BOM YPOBHE KIHOUEBbIX
LCHHOCTEH, MPHCYIIMX LEJOCTHOH CHCTEME XHMHYECKOrO O00pa3oBaHHA. DTH LEHHOCTH
KacaroTesl 103HaHHs 3aKOHOB NPHPObL, (POPMHPOBAHHS MHPOBO33PEHHS H 00LIei KYJIbTYPbl
AC/IOBCKA, A TAKKE OKOJIOTHYECKH OOOCHOBAHHOTO OTHOWICHHS K CBOEMY 3/0POBBIO H
NPUPO/IHOH cpefie. Peanusyercs xummueckoe oOpazoBanie 00yyaromKMxes Ha YPOBHE Cpe/IHEero
obuiero o6pa3oBaHHs CpeiCTBAMH yueOHOrO mpeameta « XumHsy, COIEPIKAHHE U TNOCTPOCHHE
KOTOpPOro ONpeJe/IeHbl B MPOTrpaMMe 10 XMMHMHM € YYETOM CleUH(HKH HAyKH XHMHH. of
SHAYUCHHS B II03HAHHH MPHPO/IBI M B MATEPHAIIbHOH JKH3HH OOIIECTBA, a TAKKE C YUETOM OOIILHX
L€ICH M NPHHIUIIOB, XapaKTePU3YIOUIHX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeaHero oouero
obpasosanus B Poccuiickoit ®eneparm.

XHMHs KaK JJIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK HIpaeT 0CO0YI0 pOJib B COBPEMEHHOI
UMBH/IM3ALAH, B CO3/IaHHM HOBOH Oa3bl MaTepHalbHOMR KyibTypbl. OHa BHOCHT CBOHl BKJIAT B
(hopmMHpOBaHHE PALMOHAILHOIO HAYYHOIO MBILLICHHS, B CO3IAHME LIEIOCTHONO MpeJICTaB/ICHHS
00 OKpYKaKOlIeM MHPE Kak O eIMHCTBE MPHPOIbI U YelOBeKa, KOTOpO€e GOpMUPYETCS B XUMMU
Ha OCHOBE IIOHUMAHHS BELIECTBEHHOI'O COCTAaBa OKPYKAIOLIEIO MHPA, OCO3HAHUS B3aHMOCBSA3H
MEHKIY CTPOCHUEM BELIECTB, HX CBOHCTBAMH M BO3MOMKHBIMH 00.1aCTAMH ITPUMEHEHHS.

TecHo  B3auMOZEHCTBYS ¢ JpYrHMMH  €CTECTBEHHBIMH  HAyKaMmH., XHMHS  CTaia
HEOTBEMJIEMOH 4aCThi0 MHPOBOH KYJIbTYPhl. HEOOXOAUMBIM YCJOBHEM YCIELIHOIO TpyJaa M
AU3HH KKJ0r0 4wieHa obmectsa. CoBpeMeHHAs XMMHs KaK Hayka CO3MIATe/IbHAs, KaK HayKa
BbICOKHX TEXHOJIOTHH HalpaBjieHa HA PelICHHE ITI00ATBHBIX MPOGIEM YCTOHYHBOIO pasBHTHS
HCJIOBCYCCTBA — CBIPbCBOM, JHEPreTHYCCKOM, IHUINEBOM, JKOJOTHYECKOH OE30MaCHOCTH H
OXPaHbl 3710POBbSI.

B coorBeTcTBHM ¢ OOmMMH LeNSMM M NPUHLHIAMH CpEIHEro oOIIero oOpa3zoBaHus
conepxkanue npeamera «Xumus» (10-11 kiaccrl, 6a3oBblii ypoBenb H3yyerns) OPUEHTHPOBAHO
[PEHUMYIUCCTBEHHO HA OOUICKYJIBTYPHYIO NOArOTOBKY OOYYAIOIIMXCS, HEOOXOMMMYIO UM LTS
BBIDADOTKH MHPOBO33PEHYECKHUX OPHEHTHPOB, YCICLIHOIO BK/IIOYSHHS B IKH3HE coumyma,
[IPO/IOJDKEHUS 00PA30BAHMS B PA3IMUHBIX 00J1ACTSX, HE CBS3AHHBIX HEMOCPEACTBEHHO ¢ XHMHCH.

CocraBisiiolmnMu  nipeiMeTa « XHUMUS»  SBISIOTCS 0A30BbIe Kypcbl — «Opranuueckas
XUMHUsD) M «OO1as ¥ HeOPraHUYeCKas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHHUST KOTOPBIX



SBJISIOTCS OCHOBBI 0A30BOM HAYKH: CHCTEMa 3HAHUH 110 HEOPraHMYECKOH XMMHH (C BKIIIOYEHHEM
3HaHUH U3 0OUIeH XMMHH) W OpraHuveckod XuMuH. DOpPMHPOBAHHE JAHHOW CHCTEMbI 3HAHMH
MpH M3y4eHHM MpeaMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHs BCEro MHOrooOpasisi
BEILECTB HAa OCHOBE OOIIMX MMOHSTHH, 3aKOHOB M TEOPHH XHUMHH.

Crpykrypa cojepkanus KypcoB — «Opranuueckas XuMus» H «O0Ias ¥ HEOpraHH4eCKast
XHUMHA» cHOPMHPOBAHA B [IPOrpaMMe 110 XHMHH Ha OCHOBE CHCTEMHOTIO MOJAX0/a K M3YHYCHHIO
y4eOHOro martepuaisa M 0OYyCIIOBJI€Ha HMCTOPHYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHMH Ha
ONpe/IeJIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHu4yecKod XHMHH BCIIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCHYECKOH TEOPHH CTPOCHHS OPraHHYECKHX COCJAMHCHHMH, a
TaKkKe HA YPOBHE CTEPEOXMMHYECKMX M JIEKTPOHHBIX IPEICTABICHHH O CTPOCHHH BCLICCTB.
Cgesienus 00 W3y4aeMbIX B Kypce BeIeCTBaX JalOTCs B Pa3BUTHH — OT YIJIEBOJOPO/IOB J10
CJIOKHBIX OMOJIOrMYECKM aKTHBHBIX COEJAMHEHHMH. B Kypce OpraHM4eCKOW XHMHMHM IOJIYHarT™
pasBuTHe CHOPMHPOBAHHBIC HA YPOBHE OCHOBHOIrO 001IEro oOpa3oBaHMs IMEPBOHAYAILHbBIC
IpeJICTaBIeHHs O XMMHUYECKOH CBSI3H, KIacCH()UKAIIMOHHBIX NPH3HAKAX BELIECTB, 3aBHCHMOCTH
CBOMCTB BELIECTB OT UX CTPOCHUS, O XMMHUYECKOH peaKluH.

[Tox HOBBIM YIJIOM 3peHHs B rpeamere «XUMHs» 0a30BOro YpOBHS paccMarpyBacTCs
M3y4EHHbIH Ha YpOBHE OCHOBHOro o00mero o0pa3’oBaHHA TEOPETHYECKHH Marepual u
(haKTO/IOrHYeCcKHe CBEJICHUS O BEIIECTBAX H XMMHYECKOH peakuuH. Tak, B 4aCTHOCTH, B Kypce
«O06mas ¥ HeopraHuyecKass XUMHs O00YHarOIMMCs NPEJIOCTABIACTCS BO3ZMOKHOCTb OCO3HATH
3HaYEHHE TMEPHOJIMYECKOr0 3aKOHa ¢ OOIIETECOPETHYECKHX M METOJ0JOrHYECKHX MO3MIHH,
ray6e MOHATH MCTOPHYECKOE H3MEHEeHHe (QYHKUHMH 3TOro 3akoHa — oT oboOwarouied 10
0OBACHAIONIEH U IIPOrHO3UPYIOLIEH.

EnuHas cucTeMa 3HaHWH O BaKHEHIIMX BEIIECTBAX, HX COCTaBe, CTPOCHHH, CBOHCTBAX W
IIPUMEHEHUH, a TAKKE O XMMHYECKMX PEaKIMsAX, UX CYUIHOCTH H 3aKOHOMEPHOCTAX MPOTCKaHHs
pomonusiercss B Kypcax 10 w11 KijaccoB 3jeMEHTaMH  COJEpKaHHs, HMECIOLUIHMH
KYJIbTYPOJIOTHYECKHI M [PUKJIAIHOW XapakTep. DTH 3HaHUA CHOCOOCTBYIOT [MOHHMAHHIO
B3aMMOCBSA3M XHMMH C JPYFHMH HayKaMHd, pacKpbiBaioT e€ poiib B I103HABATENbHOH W
MPAKTHYECKOH JEATEIbHOCTH YeI0BeKa, CIOCOOCTBYIOT BOCIMTAHHIO YBAXECHHS K IpOLECcCy
TBOpYECTBA B 00JACTH TEOPHH M NPAKTHYECKHUX IMPUIOKEHHH XHMHH, IOMOTAIOT BBIIYCKHUKY
OPMEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX NPOOJIEMAX, CBA3AHHBIX C XHMHCH,
KPHTHYCCKH OCMBLICJIHBATL l‘IHq)OpMaLlHIO H TIPHMEHATDL eé JJ1A TTOIMNOJIHCHH A BIIaIIHﬁ, peLicH#
MHTE/UIEKTYAIbHBIX M JKCIIEPUMEHTAIBHBIX MCCIIE0BATEILCKUX 3a/1a4y. B nenom conepkanue
yueOHOro mpeMeTa « XHMHS» JaHHOTO YPOBHS M3YUCHHS OPUEHTHPOBAHO HA (POPMHpPOBAHUE ¥
00yuaIoNMXCss MHPOBO33PEHUYECKON OCHOBBI JUI MOHUMaHHs QUIOCOPCKUX HICH, TAKMX KaK:
MaTepHaibHOE €JIMHCTBO HEOPraHHYECKOr0 W OPraHH4eCcKOro Mupa. 00yCJIOBIEHHOCTb CBOHCTB
BEIIECTB X COCTABOM M CTPOCHHEM, [103HABAEMOCTD IIPHPOJIHBIX SBJICHUH MyTEM IKCIIEPUMEHTA
M pelleHHs MPOTUBOPEUMH MEKIy HOBBIMH (DaKTaMH M TEOPETHYECKUMH IPEANOCHUIKAMH,
0CO3HAHHE POJIM XMMHH B PELICHUH KOJOTMYECKHX mpobieMm, a Takke nmpodsem cOeperKeHus
IHEPreTHYECKHX PECYPCOB, ChIPbsl, CO3/1aHHs HOBBIX TEXHOJIOTHH U MaTepHAIOB.

B mnjaHe pelieHMs 3a7a4 BOCIHTAHHUs, Pa3sBUTHS M COLMAIM3ALMH  O0YHaIOIIMXCs
IPUHATBIE TPOrPAMMOi [0 XHMHH MOJIXO/bl K OIPEICICHHIO COJCPXKaHHA M [OCTPOCHHS
[IpeMeTa mpeayCMaTpuBaroT GOpMHUPOBAHHE YHUBEPCAIbHBIX Y4eOHBIX ACHCTBHH, HMEIOLIMX
6a30BOE 3HAYEHME JUIA Pa3IMYHbIX BUIOB ACATCIbHOCTH: PEIICHUs MPo0O/eM, IIOUCKA, aHAlIH3a 1
00paboTku MH(OpMalKH, HEOOXOAMMBIX U NPHOOPETEHHs OMNbITA IMPAKTHYECKOH M
HCCJIEI0BATEILCKOM IeATeTbHOCTH, 3aHMMAIOLIECH Ba)KHOE MECTO B ITO3HAHUH XUMHH.



B npaktuke npenojaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOI'O 0011ero 00pa3oBaHus., TaK u
Ha ypoBHe cpejaHero oOmero 00pa3oBaHHUsi, IIPH  ONpPEIEIEHHH  COJIepKATEIbHOI
XapakTEepUCTHKHU ILeJled HM3yueHHUs MpeaMeTa HampaBJICHHEM IMEPBOCTENEHHON 3HAYUMOCTH
TPAAMLIMOHHO TpU3HAETCs (HOPMHPOBAHME OCHOB XHMHYECKOW HAyKH Kak 00JacTH
COBPEMEHHOI'0 ECTECTBO3HAHMS, IMPAKTHYECKOM JICSATELHOCTH 4YellOBeKa M KaK OJHOI0 W3
KOMIIOHCHTOB MMpPOBOH KyJabTypbl. C METOJMYECKOH TOYKH 3peHHs Takoil I0JX0/1 K
OIpe/IC/ICHHIO 11eJIeH H3yUeHHs IIpe/IMeTa SBJISETCS BIIOJIHE ONPaBIaHHbIM.

CornacHo 1aHHOW TOYKE 3PEHMS IJIABHBIMH ILIEISIMH M3YYCHHS MpeaMeTa «XHUMHs» Ha
0azoBom yposHe (10 =11 ki1.) sBasI0TCS:

e (opmupoBaHHE CHCTEMbl XHMHYECKHX 3HAHHH KakK BaKHEHMIEH cocTaBlsioleil
€CTECTBEHHO-HAYYHOH KapTHHBI MHpPA, B OCHOBE KOTOPOM JIEKAT KJIFOUEBBIC MOHSTHSL.
dyH/1aMeHTalIbHbIE 3aKOHBI M TEOPUH XMMHH, OCBOCHHE $3bIKA HAYKH, YCBOCHHC I
MOHMMAHME CYIIHOCTH JIOCTYIHBIX OOOOIIEHHH MHPOBO33PEHYECKOIO XapakTtepa.
03HAKOMJICHHE C HCTOPHEH WX Pa3BUTHUS U CTAHOBJICHHUS:

e (HOpMHpPOBAHHE M Pa3BUTHE IMPEJACTABICHHN O HAYYHBIX METO/AX MO3HAHUS BEIICCTB M
XMMHYECKHUX PEaKUMH, HEOOXOAUMBIX Ul IPUOOPETEHUS YMEHHH OPHEHTHPOBATHCH B
MHPE BELIECTB U XUMUYECKHUX SBJICHHH, UMEIOIUX MECTO B IIPUPO/IE, B MPAKTHUYCCKOM H
IMOBCEJHEBHOM JKHU3HH;

® pa3sBUTHE YMEHHH M CHOCODOB JIEATEIBHOCTH, CBSA3aHHBIX C HaOIOJeHHEeM H
OOBSCHEHHEM XMMHUYECKOr0 9KCIEepUMEHTa, COOMIOJACHHEM TMpaBUil  0e30MacHOro
oOpallleHusi ¢ BelleCTBaMHU.

Hapsiny ¢ 3tuMm, conepkartesibHasi XapaKTEPUCTHKA LeIel U 3a1a4y M3yUYCHHs [pejvera B
NpOrpaMMe 10 XMMHH YTOYHEHA U CKOPPEKTHPOBaHa B COOTBETCTBHHM C HOBBIMH ITPHOPHTETAMH
B cucTeMe cpejaHero obuero oOpaszoBanusi. CerojHs B INpenojaBaHHH XHMHH B OOJIbLICH
CTENEHH OTAAETCHd TNPEANOYTEHHE [PAKTHUECKOH KOMIIOHEHTE COJAepKaHus 00y4eHHs.
OPHEHTHPOBAHHOH HAa MOJrOTOBKY BBINTYCKHMKAa 00m11eo0pa3oBaTe/IbHOW  OpraHu3allky,
BJIQICIOLIET0 He HAOOpOM 3HAHMH, a QYHKUMOHAILHOH IPaMOTHOCTBIO, TO €CTh CrocodamMu M
YMEHHUSAMH aKTHBHOTO TOJIyYCHHs 3HAHWH M NPUMEHEHHUS UX B PEaIbHOH KHM3HM JUIS PELICHHS
NPaKTHYECKUX 3a/1a4.

B cBa3M ¢ 9TUM npH u3ydeHMH npeaMera «XUMHs» JOMHHHUPYIOLIEE 3HAUCHHEC
npuoOpeTalOT TaKUe e/IM U 3a1a4H, Kak:

anantanus  oOydalolMXcss K  YCIOBHUSM  JIMHAMHYHO  Pa3BUBAIOIICTOCH  MHDA,
dbopMHpOBaHHE HHTE/UICKTYAIBHO pPA3BUTONW JIMYHOCTH, TOTOBOM K C€amMo00pa3oBaHMIO.
COTPY/JHMYECTBY, CAMOCTOSITEJIbHOMY TPHHSTHIO TPAMOTHBIX pEIIEHHMH B KOHKPETHBIX
KM3HEHHBIX CHTYAlIUsX, CBA3aHHBIX C BELICCTBAMH U UX IPUMEHEHHEM

dbopmupoBaHHe y OOYYAIOUMXCH KIHOYEBLIX HABBIKOB (KJIKOYEBBIX KOMITCTCHIIHIA),
MMEIOILIUX YHUBEpPCAIbHOE 3HAUEHHWE JUISL Pa3IMUHBIX BHJIOB JIESTEIbHOCTH: PELIeHUs 11podIieM.
NOMCKa, aHaiu3za M o00paboTkH HHGOPMALMH, HEOOXOAMMBIX JUIS [PHOOpETEeHUs OMNbITa
JIESATEIbHOCTH, KOTOpasi 3aHUMAeT BaKHOE MECTO B MO3HAHUH XMMHH, a TaKXKe JUISl OLICHKH C
NO3HMLKH IKOJIOrHYecKoi 0e301acHOCTH XapaKTepa BIUSHHUS BELIECTB H XHMHUYECKHX TIPOIECCOB
Ha OpraHu3M 4elloBeKa U MPUPOIAHYIO CPely:

pa3BHTHE I103HABATE/IbHBIX UHTEPECOB, MHTEIIEKTYAILHBIX U TBOPYECKHX CIIOCOOHOCTEH
oOyyaroumMxes: CrnocoOHOCTH CaMOCTOSATE/IBHO I[pHOOpeTaTh HOBbIE 3HAHHUA 110 XHMHH B
COOTBETCTBHH C KH3HECHHBIMHU MOTPEOHOCTAMH, UCIOJIL30BATh COBPEMEHHbIE HHYOPMAIHOHHbIC
TEXHOJIOTHH JIUIS TIOUCKA U aHaIM3a y4eOHOM M Hay4HO-NONYJ/ISIpHOI HHPOPMALIMH XUMHYECKOTO
COZICp/KAHUA;



(bopmupoBanue 1 pazBiTHE Y 00YYAIOIMXCS ACCOIIMATHBHOTO M JIOTHYECKOI'O MbILILICHHUS.
HaOJIOIATEILHOCTH,  COOPaHHOCTH, AKKYPATHOCTH, KOTOpbIE OCOOCHHO HEOOXOAMMBL B
YaCTHOCTH, IPH IVIAHKPOBAHUH U NIPOBEIEHHH XHMHYECKOTO IKCIIEPHUMEHTA;

BOCIHTAHHE y OOy4arommxcs yOe#KIEHHOCTH B TI'YMaHHCTHYECKOH HANPaBICHHOCTH
XHMHM, €€ BaKHOH PpOIM B  pEHIEHHH [IOOAIBHBIX  NPOOIEM  PalMOHATLHOIO
NPHPO/IONOIL30BAHHSA, TONOJHEHHSI JHEPIeTHYECKHX PECYPCOB W COXPAHEHHs [MPHPOIHOIO
PaBHOBECHA, OCO3HAHMA HEOOXOAMMOCTH O€pPEKHOrO OTHOLICHHS K MPUPOIE H CBOEMY
310POBBIO, & TAKKE MPHOOPETEHUS ONBITA HCIIOIb30BAHUA TOIYYCHHbBIX 3HAHMH JUIS IIPUHSTHS
IPAMOTHBIX PEUICHHH B CUTYALHSIX, CBA3aHHBIX ¢ XHMHYECKUMH SIBJICHHSIMH.

B y4ebHoMm mniane cpennero obiero o6pasosanus mpeaMer «XHMUsy 6a30BOr0 VPOBHS
BXOJIUT B COCTaB IPEAMETHOH 001aCTH «EcTeCTBeHHO-HAYUHBIE IIPE/IMETHIY.

Olmiee 4HCIO YacoB, OTBEAEHHBIX JUISL H3yYCHHS XMMMH, HA 6A30BOM ypOBHE CpeaHero
obmero obpazopanus, cocrapisier 68 yacos: B 10 kimacce — 34 waca (1 yac B Hejlemo), B 11
Kiacce — 34 yaca (1 yac B Hezemo).



COJAEP/KAHUE OBYYEHMUS
10 KJIACC

OPITAHUYECKASI XUMMUSI

Teopernueckne 0CHOBBI OPraHHYecKOi XHMHH

IIpermer opranuyeckoit XuMuK: eé BO3HHKHOBEHHE, Pa3BHTHE U 3HAYEHHE B MOJyYEeHHH
HOBBIX BELLECTB H MaTepHANIOB. TeopHs CTPOEHHS OpraHuyueckux coeunennii A. M. ByTieposa.
€C OCHOBHBIC MOJIOKEHHS. CTpYKTypHble (OPMYJIbI OPraHMYecKHX BeIecTB. | oMOIOrHs.
H30MepHs. XHMHYECKas CBA3b B OPraHMUYECKHX COCMHEHHSAX — OJIHHAPHbIE H KpaTHBIC CBS3H.

[lpencrasienne 0  kiacCHUKaMM — OPraHHYeCKMX  BElECTB. Homenknarypa
OpraHHYeCKUX COCIMHCHHH (CHCTEMaTHYecKas) W TPMBHAIbLHBIE HA3BAHMSA BAKHEILINX
Npe/ICTaBHTEJICH KJIaCCOB OPraHHYECKHX BELIECTB.

DKCIepUMEHTaIbHBIE METO/Ibl U3YUYEHHs BEIIECTB M MX NIPEBPALLEHUN: 03HAKOMJICHHE ¢
00pa3iamMn OpraHMYecKHX BELIECTB W MAaTepPHAIAMH HA MX OCHOBE, MO/ICJIMPOBAHHE MOJICKYII
OPraHHYeCKHX  BCLIECTB, HAOMOJCHHE M  ONMHMCAHHE JEMOHCTPALMOHHBIX ONBITOB [0
MPEBPAIICHHIO OpraHH4eCKUX BELIECTB PH HArpeBaHUH (TU1aBIeHHe, O0YIIHBAHHE U TOPEHNCE).

Yraesoaopoabi

AJIKaHbI: COCTaB M CTPOGHHE, I'OMOJIOTHYECKMH psii. MeTaH W STaH — npocTeiinme
PE/ICTABUTEIN AIKAaHOB: (DM3MYECKHE M XHMHYECKHE CBOHCTBA (PeaKuMH 3aMelleHus M
TOPEHHs), HAXOXK/IEHHE B IPUPO/IE, MOJTyYEeHHE H IPUMEHEHHE.

AJIKEHBI: COCTAB H CTPOCHHE, FOMOJIOTHYECKHH . DTHIECH U NPOINUIIEH — NPOCTEHIITHE
NPEICTABUTEIH AJIKCHOB: (DM3MYECKHE M XHMHYECKHE CBOHCTBA (peaKiliy TH/IPUPOBAHMS.
ajloreHHPOBAHUSA, TH/IPATALIMH, OKHUCIICHHS M TTOJIMMEPH3ALIHH), TI0JyYEHHE H TIPUMEHEHHE.

Ankazuensl: Oyranuen-1.3 u merunOyraauen-1,3: cTpoeHHe, BakHEHIIHE XHMHUYCCKUC
CBOMCTBA (peakuus nojuMepusaiuu). [lonydyenne cuHTETHUECKOTO KaydyKa U pe3uHbI.

AJIKHHBI.  COCTaB M OCOOCHHOCTH CTPOEHHS, T'OMOIOTHYECKHii psa.  AueTtuieH
NPOCTEHIIHHA [IPE/ICTABUTE b ATKHHOB: COCTAB, CTPOEHHE, (GH3HYECKHE W XHMUUYECKHE CBOHCTBA
(PeaKIMi rHAPHPOBAHMS, FA/IOreHHPOBAHUS, IH/IPATALIMHI, FOPEHHs), MOJTy4YE€HHE U TIPUMEHECHHE.

Apenpl. benson: cocras, crpocHMe, (PU3MYECKME M XHMHYECKHE CBOMCTBA (peaKnHu
FaJOTCHHPOBAHUA M HHTPOBAHMS). IOJYYeHHE M NpUMeHeHHe. Toayon: cocmas, cmpoenue,
Gusuueckue u xumueckue ceoticmea (peaxyuu 2AN02eHUPOBAHUS U HUMPOBAHUSA), NOIVYEHUE U
npumenenue.  TOKCHYHOCTH — apeHoB. ['eHeTHueckas CcBA3b  MeKIy YIII€BOAOPOIAMH,
MPHHA/UICKALLUMHU K PA3IHYHBIM KJ1aCCaM.

[Ipupo/iHble MCTOYHUKH YIIIeBOAOPOI0B. [IpHpoHbIii ra3 u MOMYTHBIE HEDTSAHBIE ra3bl.
Hedpte u €€ mnpoucxoxaenne. Cnocobbl mnepepaGoTku He(TH: TNeperoHkKa, KpeKHHIT
(TEPMHYECKHH, KaTATUTHYECKHUI), THPOIM3. [IpoLyKThI nepepaboTkH HedTH, UX NPUMEHEHHE B
NPOMBILILICHHOCTH U B ObITY. KameHHBIi yrob 1 NpoayKThl ero nepepadboTKH.

OKCIIEpUMEHTAIbHBIC METO/Ibl H3YYCHHs BEIIECTB M MX MPEBPALICHHMIl: 03HAKOMIICHHE C
o0pasuamu miacTmace, KaydykoB U pe3uHsl, Koutekinn «Hedte» u «Yrosmy, MO/IE/IMPOBAHHE
MOJICKYJT YIJIEBOJOPOAOB M TaJlOT€HONPOM3BOAHBIX, IPOBEJACHHE [PAKTHUECKOH pabOThI:
MOJIyYE€HHE ITHJICHA U U3YUEHHUE €r0 CBONCTB.

PacuérHble 3a1aun.




Beiuncienuss 1o ypaBHEHHIO XHMMHYECKOH peakluu (Macchl, 00bEMA, KOJIHYECTBA
HCXOJHOTIO BEIIeCTBA HJIM TPOJYKTAa PEeaKklMH 110 H3BECTHBIM Macce, O0BbEMY. KOJHUYCCTBY
OITHOTO M3 MCXO/IHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIHH).

Kuciiopoacoaepxkamue oprannyeckue coe1HHeHus

[Ipenenbhbie oaHOaTOMHbIE crUpThl. MeTaHon W JTaHON: CTpoeHHe, (H3HYeCKHe W
XUMHYECKHE CBOMCTBA (PEAKIIMH C AKTHBHBIMH METALJIAMH, I'aJIOr€HOBOIOPOAAMH. TOPCHHE).
npuMeHeHure. Bojiopoanbie CBA3M MEKIY MOJIEKYJIaMHi CIHPTOB. J[eHCTBHE METaHOIA M HTAHO/1A
Ha OpraHu3M 4YesioBeKa.

MuoroaTtomMuble CHHMPTHL. DTUICHITMKOIb M TJHIEPHH: CTPOCHHE, (H3UYECKHE K
XHMHYECKUE CBOMCTBA (B3aUMO/ICHCTBHE CO 1IEJI0YHBIMU META/NIAMH, KaY€CTBEHHAs PeaKkilus Ha
MHOroaToMHble cnuptThl). JlelicTBHe Ha opraHu3M uyesoBeka. [lpumeHeHue riuuepuHa u
THJICHTJIUKOJIA.

@®eHONM: CTpOEHHE MOJIEKY/Ibl, (U3HYECKHE M XHMHUYECKHE CBOMCTBA. TOKCHYHOCTD
benona. [Ipumenenue denona.

Anpaeruibl U kemouvl. DOpMaIbACTH/, aAUETAIbJETHA: CTPOEHHE, (H3MYECKHE |
XHMHYECKHE CBOMCTBA (peaKiHH OKHCICHHS W BOCCTAHOBJICHHMS, KAa4E€CTBEHHBIC PEAKIIMH).
NOJYYEHHE U IPUMEHEHHE.

OHOOCHOBHBIE IpejieIbHble KapOOHOBbIE KUCIOThL. MypaBbUHAS M YKCYCHAsi KHCIOTI:
CTpOeHHE, PU3NUECKHE H XUMHYECKHE CBOHCTBA (CBOHCTBA, 00IIHMe /Ul KJIacca KMCIIOT, PeaKIlHs
yrepudHKaliK), MojaydyeHHe u rnpumeHeHue. CTeapuHOBas W OJICMHOBAs KHCIOThl KAk
MPEJACTABUTENIM BBICHIMX KapOOHOBBIX KMCJIOT. MbLla Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
MX MOlOIIEe JIeHCTBHUE.

CnoxHble dQUpBI KaK NPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPOIN3 CIOKHBIX HPHPOB.
Kupsl. ['naponus xkupos. [Ipumenenue xupoB. buosorndeckas poJib KHpOB.

YrieBo/bl: cocTaB, KjlacCU(pUKaLUs YII€BOI0B (MOHO-, JIH- U [OJIMcaxapuabl). [ mokosa —
NPOCTEHIIMA MOHOCAXapH/: OCOOEHHOCTH CTPOCHHS MOJICKY/Ibl, (PHU3HYECCKHE H XHMHYECCKHE
CBOMCTBa (B3aumozeicTBue ¢ rujapokcuaoM Meau(ll), okucieHHe aMMHAYHBIM PACTBOPOM
okcuna cepedpa(l), BoccraHoBieHHe, OpOXKEHHME TIJIFOKO3bl), HAXOXKJIEHHE B IIPUPOJIE.
npUMeHeHue, buonoruyeckas poib. Dorocurtes. PpyKTo3a Kak H30Mep IIHOKO3EL.

Kpaxman v nes10103a Kak npupojnsie nosumepbl. CTpoeHHe Kpaxmaia | HeJToN03bl.
du3znyecKkHe H XHMHYECKHE CBOMCTBA Kpaxmajia (FHJ‘IpOHHS‘ KayeCTBeHHas peakiiida ¢ HO/IOM ).

DKCNEPUMEHTAJIbHBIC METO/Jbl HM3YYCHHMS BCIIECTB W HX IIPEBPAICHHHA: IPOBE/ICHHE,
HaOMOIeHHe M ONUCAHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB. KaYeCTBEHHBIC
peaKiMu OJHOATOMHBIX CIHHPTOB (OKMCIeHHe ITaHona okcuaom wmeau(ll)), MHoroaromubIx
CIHPTOB (B3aMMOJICHCTBHE TIiHMLEepuHa ¢ rujapokcuaom Mmeau(Il)). ampaernaoB (okucieHue
aMMHayHbIM pacTBOpoM okckuaa cepedpa(l) u ruapoxcuaom wmeau(ll), B3anmojeiicTBHe
Kpaxmajga ¢ HOJOM), IIPOBEJICHHE I[PAKTHYECKOH paldoThl: CBOWCTBA pacTBOpa YKCYCHOI
KHUCJIOTBL.

Pacuérubie 3a1auu.

BblyucieHHss MO yYpaBHEHHMIO XHUMHYECKOH peakiuu (Macchl, 00BbEMaA, KOIHUYECTBA
MCXOJIHOTO BELIECTBA WJM MPOJAYKTAa pPEaklMU IO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOTO M3 MCXO/IHBIX BEIIECTB HJIM POAYKTOB PEAKIIHHU).

A30TCO/IepKallIie OPIraHUYECKHE COCIMHEHHS.

AMMHOKHCIIOTBI  KaKk aM(OTEpHblE OpraHMYecKHe CcoeJMHeHus. Dusnyeckue u
XMMHYECKHE CBOWCTBA AMMHOKHCIOT (Ha MpuMmepe IIMIMHA). bHojdoruyeckoe 3HaueHue
OMMITOKMCIIOT. l—ICII'I'PUJ,DI.



benkn kak npuposHble BbICOKOMOJICKY/ISIPHBIE CoelMHeHHs. |lepBrunasi, BTOpHYHas U
TPETHYHAs CTPYKTypa OesikoB. XUMHYECKHe CBOHCTBA OCIKOB: THAPOJIHM3, JCHATYpAIUs.
Ka4eCTBEHHbIE PEaKIIMu Ha OeIKH.

OKCIIEPUMEHTAIIHBIC METO/Ibl M3YUCHHS BELIECTB M WX NpeBpallleHHii: HaGmoIeHHe ¥
OMMCAHHE JICMOHCTPALMOHHBIX OIBITOB: JIEHATypauusi Oe/KOB I[IPH HAIPEBAHWM, [IBETHBIC
peaKuuu OelKoB.

Bbicokomo.1eKy isipHble COeTHHEHHS

OcHOBHbIC MOHATHS XMMHMM BbICOKOMOJICKYJISPHBIX COE/MHEHHMIl: MOHOMEp, MOJIHMED.
CTPYKTYPHOE 3BEHO, CTENCHb NOJMMEPHU3AllMH, CPEIHss MOJeKyispHas Mmacca. OCHOBHbIC
METO/Ibl CHHTE3a BBICOKOMOJIEKY/ISPHBIX COCIMHEHUH — MOJTMMEPH3ALINS U TTOJTHKOHICHCAIIHS.

OKCIIEPUMEHTAJIbHBIE METO/Ibl M3YUEHHS BEIIECTB M MX NPEBPALICHAN: 03HAKOMIICHHE C
00pasLamu NPUPO/IHBIX H HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAY4yKOB.

MexnpeamerHbie CBSI3H.

Peanusanus MeKIpeIMETHBIX CBs3eH NPH W3YYEHHH OpPraHMYecKoll xumuu B 10 kiacce
OCYLIECTBIIACTCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHSATHH, TaK |
TIOHATHH, ABJISIOUIMXCH CHCTEMHBIMH /ISl OT/IEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO KA.

OOume ecTeCTBeHHO-HAaY4HbIC MOHSTUS: SBJIEHHE, HayuHbli (aKT, THIIOTE3d, 3aKOH.
TCOpHA, aHAIM3, CHHTE3, KJIACCHOUKALMA, TNEPHOIHYHOCTb, HAOIIONEHHE, H3MEpeHHeE,
OKCIIEPUMEHT, MOJICIHPOBAHHE.

Du3uKa: MaTepus, IHEPrUs, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPIeTHUECKHil YPOBCHb.
BEIIECTBO, T€JI0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MYECKHE BETMYHHBI H €IHHHIIbI
UX U3MEpEHHS.

buontorus: kietka, opranusm, Gumochepa, oOMeH BellecTB B opraHusMe, (POTOCHHTE3.
OHMOJIOrHYECKH aKTHBHBIC BellecTBa (OCIIKH, YIIIeBO/IbI, KHPbI, (HEPMEHTBI).

I'eorpadms: MuHepaiibl, ropHbIe IOPO/IbI, MOJIE3HBIE HCKOMAEMbIE, TOILIHBO, PECYPCHI.

TexHomorus: MUIIEBbIE TTPOJIYKTBI, OCHOBbI PALIHOHATLHOTO MTHTAHMS, MOIOIHE CPEICTBA.
JIEKapCTBEHHBIC H KOCMETHYECKHE MPENaparThl, MaTePHAIIbl H3 UCKYCCTBEHHBIX H CHHTETHUCCKHX
BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASI XUMMUSI

Teoperuueckne 0CHOBbI XHMHH

Xumuueckui  deMeHT. AToM. Slapo aroma, H30TOmblL  DNEKTPOHHas 000JIOUKA.
DHepreTHYECKHEe YPOBHH, IOLYPOBHH. ATOMHbIE OPOUTANH, S-, -, d- dMeMeHTb.. OCOOEHHOCTH
Pacrpe/IC/ICHUst ICKTPOHOB MO OpOMTAISAM B aTOMax 3JIEMEHTOB IEPBBIX YETBIPEX MMEPHOI0B.
DNeKTpoHHas KOH(QHIYpaIkus aTOMOB.

[lepuonnueckuit 3akon u Ilepuojmueckass CHCTeMa XHMHYECKHX dj1eMeHTtoB J[. WU,
MenneneeBa. CBs3b NEPHOIMYECKOTO 3aKoHA M [lepHOIMYECKOH CHCTEMBI XHMHUYCCKHX
anemeHToB JI. Y. MenjeneeBa ¢ COBpeMEHHON TEOPHEH CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH
M3MEHCHHUsSI CBOMCTB XHMHYECKHX JIEMEHTOB M 00pa3yeMbIX HMH HPOCTBIX U CJIOKHBIX BEIIECTB
10 IpymIaM H rnepuojam. 3HaueHne epuoIMIECKOro 3aKOHa B PA3BUTHH HAYKH.

Crpoenne BemecTBa. XHUMHuYecKas CBs3b. BHIbl XMMMYECKOH CBSI3M (KOBAJICHTHAs
HENoJIIpHasi ¥ MOJIsipHas, WOHHAs, MeTalMuyeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOIL



XHUMHYECKOH CBSI3H (OOMEHHBIH MU JIOHOPHO-aKLENTOPHBIH). Bogopoanas ¢Bs3b. BaieHTHOCTS.
DnekTpooTpHLaTeabHoCTh. CTenenb OKucIeHus. MoHbl: KaTHOHBI H aHHOHBI.

BeniecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOTO CTPOCHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIeCTBA. [WIbl KPUCTALTHYECKMX PEIIETOK. 3aBHCHMOCTb CBOWCTBA BEIIECTB OT THIIA
KPUCTANIHYECKOH PEIIETKH.

[ToHsATHE O AUCHEepCHBIX cHcTeMmaX. MCTHHHBIE U KOJUIOM/IHBIE pacTBOpbI. MaccoBas /10151
BEIIIECTBA B pacTBOPE.

Knaccuduxanuss HeopraHWyecKHX coeiavHeHud. HomeHkiaTypa  HEOpraHmyecKux
BemiecTB. ['eHeTHyeckas CBSi3b HEOPraHWYECKUX BEILIECTB, IPUHAUIEKAINUX K PaA3IMYHBIM
KJ1accam.

Xumuueckas peakiusi. Kiaccudukanus XMMHUECKMX peaklUMii B HEOPraHW4eckoi M
OpraHHYeCcKOM XHMHH. 3aKOH COXpPaHEHHsI MAcChl BEUIECTB, 3aKOH COXPAHEHHS U IIPEBpAlCHHUS
YHEPrUU [IPH XUMUUYCCKHUX PEAKIUAX.

CKOpOCTh peaKkiHH, €€ 3aBUCHMOCTb OT pa3aHuHbIX (akTopoB. OOparUMble peakiliu.
XuMHyeckoe paBHOBecHe. DAKTOPbI, BIMSAIOLIME HA COCTOSHHE XHMHYECKOIO PAaBHOBECHS.
[Tpunnun Jle llatense.

DnekTpoauTHyeckas auccounanus. CuibHble H ciadble 1eKTponauThl. Cpeja BOAHBIX
pPacTBOPOB BELIECTB: KUCJIasl, HEUTpasIbHas, 1EJI0YHas.

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

DKCIEPUMEHTAIbHBIE METO/Ibl H3YUEHHS BELIECTB U HX IPEBpAlICHUH: JEMOHCTpALIUA
tabmui «[lepuoanyeckas cucrema xumudeckux viemeHTtoB J[. M. Menneneesa», usyuenue
MOJEIeH KPUCTAUIMYECKHX pelIETOK, HAOIIOJCHHE M ONUCAHHE JEMOHCTPALMOHHBIX H
71abopaTOpHBIX OIBITOB (pa3jioKEHHE IEPOKCHIA BOAOPOJAa B IPHCYTCTBHHM KaTallM3aropa,
OIpe/IC/ICHUE CPe/ibl PaCTBOPOB BEILECTB ¢ NOMOLIBK) YHHBEPCAIBHOIO HHIMKATOPA, PEaKlMH
HMOHHOTO OOMEHA), MpOBEJECHHE NMPAKTHUCCKOH paboThl «BiusHue pa3auuHbIX (PAKTOPOB HA
CKOpPOCTh XUMHYECKON peaKuu».

Pacuérublie 3a/1auun.

PacuéTel M0 ypaBHEHHSAM XHMHYECKHX PEaKIMi, B TOM YHCIIE TEPMOXUMHYECKHE PacuEThl,
pacy€Thl C UCIIOIL30BAHUEM TIOHATHS «MAccOBas J10J1s1 BELIECTBAy.

Heopranuyeckasi xXumus

Hemeranner. [lonoxkenne wnemerasoB B IlepHoauueckoil cHcTeMe XHMHYECKHX
snemenToB JI. M. MenaeneeBa U OCOOEHHOCTH CTpoeHHst aromMoB. (DH3WYecKHe CBOUCTBA
HEMETAJUIOB. AJUIOTPOIIHS HEMETA/VIOB (Ha IIpUMEpE KUCII0poaa, cepsl, hocdopa u yriepoia).

XHMMHYECKHE CBOMCTBA BaXKHEHINHX HEMETAUIOB (TrajlloreHoB, cepbl, azorta, ¢ocdopa,
yIJIepo/a U KpeMHHUS) H UX COeJIMHEHHH (OKCH/I0B, KHCIOPOCOACPKAIIMX KHCIOT, BOAOPOIHbIX
COE/IMHEHUH ).

[IpuMeHeHHEe BaKHEHLIMX HEMETA/UIOB U HX COEIMHEHHH.

Mertasl. [Tonoxenune MetaioB B [lepuoanyeckoit cucteMe XUMHYECKHX 3J1eMeHTOB /1.
U. MenaeneeBa. OcoOEHHOCTH CTPOEHHS IEKTPOHHBIX 000J104eK aTOMOB MeTaLioB. O01me
busnyeckue cBoiicTBa MeTa/LoB. CrijiaBbl METALIOB. DJIEKTPOXUMHYECKHH ps/l HANPAKCHHH
METaJlJIOB.

XHUMHYECKHE CBOMCTBA BaKHEHMIIMX METAUIOB (HATPUid, KaJMi, KajJbLMH. Marumi,
QIIOMHHHH, IHHK, XPOM, KEJI€30, ME/lb) U HX COCAHHEHHH.

O01uue crocoObl MoJy4YeHns: MeTa/Lu1oB. [IpiMeHeHne MeTalIoB B OBITY H TEXHHUKE.

DKCIEPUMEHTAIBHBIE METO/Ibl M3YYCHHS BEHIECTB M MX IIPEBpALIEHHH: H3Y4YCHHC
KOJUICKIMKM «McTaipl M Cluiasbly, 00pasioB HCMCTALIOB, PCIICHHC JKCHCPHMCHTAIDIIDIX



3a]1a4. HaOMIOJIEHME M ONHUCAHHE  JCMOHCTPAIMOHHBIX M 1abOpaTOPHBIX  OIIBITOB
(B3aMMOJICHCTBHE TH/IPOKCHIA ATIOMHUHHS C PAaCTBOPAMH KHCJIOT M IIEJIOYECH, KAUeCTBCHHDBIC
PEaKIMY Ha KAaTHOHBI METAJLIOB).

Pacuértuebie 3a1ayu.

Pacuérbl Macchl BemecTBa WM 00bEMA razoB Mo H3BECTHOMY KOJMYECTBY BelIECTBA.
macce MK 00BbEMY OJHOIO M3 YYacTBYIOIIMX B PEAKIMH BEIIECTB, PaCU&Thl Macchl (00bEMA.
KOJIM4EeCTBA BEIIECTBA) IPOIYKTOB PEAKIIMH, E€CITH OJIHO U3 BEIECTB HMEET IPHMECH.

XHUMHSA H KH3Hb

Ponb xumun B obecriedeHHH IKOJIOTHYECKON, YHEPreTHYECKON M MUIIEBOM 6e301acHOCTH.
pasBUTUH MeJIUUHHBL [IOHATHE O Hay4yHBIX METOAaX IO3HAHHUS BELIECTB H XHMHYECKHX
peaxkimii.

Ilpencrasienns 00 oOmMX Hay4yHBIX NPHHIMIAX —[POMBIILIEHHOTO  MOJYYCHHS
BAXKHEUIIIUX BEIICCTB.

YenoBek B MHpe BEIIECTB H MaTepHAIOB: BaXKHEHIIHe CTPOHMTE/IbHBIC MaTepHUalbl.
KOHCTPYKIHMOHHBIC MaTepHasbl, KPackH, CTEK/JIO. KEPAMMKA, MATEPHAIbl JUIA DJIEKTPOHHKH.
HaHOMAaTepHaJIbl, OPraHu4YeCKHe U MUHEPAJIbHbIE Y100peHHS.

XUMHUS U 3710pOBbE YeJOBEKa: IMpPaBUila MCIOJIb30BAHUS JIEKapCTBEHHBIX Ipenaparos,
1paBuJjia 0€301acHOro UCIOJIL30BAHMS [TPENApPaToB OBLITOBOM XMMHH B TIOBCEHEBHOMH JKH3HH.

MexnpeaMeTHbIC CBSI3H.

Peanusanus MeXnpeIMETHBIX CBS3€H NPH M3yueHHH oOLIeH U HEOPraHUYeCKOH XHMHH B
11 xnacce ocyuiecTBisieTcs yepe3 UCIOIb30BaHUE KaK OOIIHMX €CTECTBEHHO-HAYYHbIX MOHITHIH,
TaK U NOHATHH, ABJISIOLIMXCS CHCTEMHBIMH JUISL OT/ICJIBHBIX MIPEAMETOB €CTECTBEHHO-HAYUHOTO
LMK,

OOwme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHbIH (aKT, THIOTE3a, 3aKOH. TEOpHs,
aHaJIm3, CHHTE3, Kj1accuuKalus, IIEPHOIMHHOCTb, HaOI0/1eH e, IKCIEPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHHE, ABIICHHE.

Duskka: MarepHs, SHEPrus, Macca, aroM, 3JIEKTPOH, MPOTOH, HEHTPOH, MOH, HM30TOII,
PaMOAKTHBHOCTh, MOJIEKYJIA, SHEPreTHYECKUI YPOBEHb, BELIECTBO, TEJI0, 00BEM, arperarHoe
COCTOSIHHE BEIIECTBA, (PH3HYECKHE BEJIUUMHBI U CIMHUIIBI KX U3MEPEHHUS, CKOPOCTb.

bronorus: KieTka, opraHusMm, OSKocHcTema, Ouocdepa, Makpo- M MHKPO3/IEMEHTHI,
BHTAMHHEIL, 06MEH BEIIeCTB B opralmzme.

['eorpadusi: MuHepasibl, rOpHBIE MIOPO/IbI, 10JIE3HbIE HCKOIAEMbIE, TOILTHBO, pecypchbl.

Texnonorus: XHMHYecKas IIPOMBILLIEHHOCTD, METAJUTYpTrHs, MPOU3BOJICTBO
CTPOMTEIBHBIX MaTepHAJIOB, CEJILCKOXO03AHCTBEHHOE IPOU3BOJICTBO, [HIIEeBas
NPOMBIIUIEHHOCTh,  ()apMalleBTHYECKasi POMBILIIICHHOCTh, [IPOM3BOJICTBO  KOCMETHUYCCKHX
TpenaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEPHAIOB, 3JICKTPOHHAS MPOMBIILICHHOCT.
HAHOTEXHOJIOTHH.



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHHWS IIPOIPAMMBI 110 XUMHUKU HA
BA30BOM VPOBHE CPEJTHEI'O OBIIEI'O ObPA3OBAHWS

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranasnupaeT TpeOOBAHMS K pe3yjabTaraM OCBOCHHsSI OOYHalOIMMHUCH
mporpaMMm cpejHero o0ero o0pasoBaHus (JIMYHOCTHBIM, METANpE/IMETHBIM H MPEAMETHBIM ).
Hay4HO-METO/MYECKOH OCHOBOH /Ul pa3pabOTKH IUIAHUPYEMBIX pPE3YJIBTATOB  OCBOCHMA
POrpaMM CpejIHero oo11ero 0opa3oBaHus SBIAETCA CHCTEMHO-/1eS TeIbHOCTHBIN IOJIXO0/1.

B COOTBETCTBHH C CHUCTEMHO-JESTEIBHOCTHBIM IOJX0/IOM B CTPYKTYpE JIHYHOCTHBIX
pe3y/IbTaToB OCBOCHHsi npeamera «XHMHS» Ha YPOBHE CPEIHErO obuiero oOpazoBaHus
BbIJIEJICHBI CJIEIYIOIIHE COCTABJISIOIIHE:

OCO3HAHHE O00YYAIOIMMHCS POCCHHCKOH IpakIaHCKOH HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEILHOCTH M CAMOOIIPE/IC/ICHUIO;

HAJIMYHE MOTHBAIIMH K 00YYEHHIO;

LeJICHANIPABICHHOE Pa3BHTHE BHYTPEHHHX YOCKICHHH JHYHOCTH HA OCHOBE KIIOHUCBBIX
LEHHOCTEH M MCTOPUYECKUX TPaIUIIKi 0a30BOH HAYKH XUMHUH,

FOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCA B CBOCH [ICATE/ILHOCTH
IeHHOCTHO-CMBIC/IOBBIMH ~ YCTAHOBKAMH, TIPUCYLIMMH  LEJOCTHOH CHCTEME XHMHUECKOIO
oOpa3oBanus;

HAJIHYHE NPABOCO3HAHMS KOJOTHYECKOH KyJIbTYpbl M CIOCOOHOCTH CTaBMTh LEIH H
CTPOMTD )KU3HEHHBIE IIJIAHBL.

JINYHOCTHBIC PE3y/IbTAThl OCBOGHMsS IpeaAMeTa «XHMHS» JOCTUIAIOTCA B CJMHCTBC
y4eOHOH M  BOCIHMTATE/IbHOH JIEATENLHOCTH B  COOTBETCTBMM € I'yMaHHCTHYCCKHMH.
COLMOKY/JIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH ~ IICHHOCTAMH M HICalaMH POCCHHCKOIO
rpakJIaHCKOro OOIIeCcTBA, NMPHHATHIMH B OOLICCTBE HOPMaMM M TPABHJIAMH  TIOBC/ICHHA.
CIOCOOCTBYIONMMH MPOLIECCaM CaMOTIO3HAHMS, CAaMOPAa3BHTHS W HPAaBCTBEHHOrO CTaHOBICHHMA
JTHYHOCTH 00YyYaroLIHXCs.

JIMYHOCTHBIE Pe3y/IbTaThl OCBOCHMS NpEIMETa « XUMHS» OTPaXaroT c(OPMHPOBAHHOCTH
OMBITA [03HABATEILHOW M PAKTHUECKOH JESTEIbHOCTH OOYYarOLIMXCs [0  peanusaiii
[NPHHATHIX B OOUIECTBE UIEHHOCTEH, B TOM YHCIIC B 4aCTH:

1) rpak1aHCKOr0 BOCIIHTAHHA!

0CO3HAHHS 00YYAIOUIMMHCS CBOUX KOHCTHTYIIHOHHBIX NPaB M 00S3aHHOCTEH, YBAKCHHS K
3aKOHY M IIPAaBONOPSJIKY:

[pe/ICTAB/ICHHs O COLMATBHBIX HOPMaxX M MPaBHIAX MEKIMYHOCTHBIX OTHOILIEHUH B
KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOMN TBOPYECKO# AEATEIBHOCTH IIPH CO3/IaHHH y4eOHBIX MPOCKTOB.
pelleHHH y4eOHbIX U 03HABATE/IbHbIX 33/1a4, BbIIOJTHCHHH XMMHYCCKUX IKCTICPHMCHTOB,

CIIOCOOHOCTH MOHUMATh U IPUHHMATh MOTHBBI, HAMEPEHHUS, JIOTHKY H apryMCHTBI JIPYIHX
[IPH aHAJIM3€ Pa3/IMYHBIX BHJIOB y4eOHOM JesTEIbHOCTH,

2) NIaTPHOTHYECKOI'0 BOCITHTAHHS:

LEHHOCTHOIO OTHOILIEHHS K MCTOPHYECKOMY M HAyYHOMY HACJIEHMIO OTEYECTBCHHOM
XUMHH;

yBaKEHHs K TIPOIleCCy TBOPYECTBA B O0JIACTH TECOPHH H IPAKTHYECKOrO HMPHMCHCHH
XUMHH, OCO3HAHHMS TOrO, Y4TO JOCTHKEHHMsS HAayKH eCTh pe3y/bTar JUTMTEIbHBIX HaOJTIO/IEHHH,
KPOTIOTJIMBBIX SKCTICPHMEHTATBHBIX [I0MCKOB, OCTOSHHOIO TPy y4CHBIX U MPAKTHKOB:



MHTEpeCa M IMO3HABATEJIbHBIX MOTHBOB B I[IOJIYYCHHMH M MOCIEAYIOIIEM aHajlu3e
HHpOPMAIHH O TIePeIOBBIX TOCTHIKEHHSX COBPEMEHHON OTEUECTBEHHON XUMHHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHS:

HPABCTBEHHOI'O CO3HAHMUA, ITHYECKOrO MOBE/ICHMUS,

CIIOCOOHOCTH  OIIGHWBATh CHTYAllMH., CBS3aHHBIE C XHMHUYCCKMMH SIBICHUSMH. W
NPHHUMATh OCO3HAHHBIC PELICHHSA, OPHUEHTHPYACh HA MOpPAIbHO-HPABCTBEHHBIE HOPMbI U
LICHHOCTH;

FOTOBHOCTH OIICHHBATh CBOE IIOBEJIEHHE M IMOCTYIKM CBOMX TOBAPHIIEH C [O3MILUIL
HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHHE IIOCJIC/ICTBHH ITUX MOCTYIKOB:

4) dopMHpPOBaHHS KY.IbTYPbI 3/10POBbS:

MOHUMaHHUSA LEHHOCTEH 370poBOro M 0Oe30macHoro odpasa KH3HH, HEOOXOIMMOCTH
OTBETCTBEHHOI'O OTHOLIEHHA K COOCTBEHHOMY (PH3HUECKOMY M IICHXHUYECKOMY 3J10POBbIO;

Co0JI0/IeHHs TIpaBU/I Ge30MacHOro OOpaIleHUsl C BEIIeCTBAMH B OBITY, IOBCEIHEBHOI
KHM3HHU U B TPYJIOBOM /1€ TEILHOCTH;

NOHUMaHHUs [EHHOCTH MPAaBHJI MHIMBHJYAIBHOTO M KOJUIEKTHBHOIO 0€301acHOro
MOBEJICHHUS B CHTYALIHSX, YIPOKAIOIIMX 3/I0POBLIO U JKU3HH JTHOJICH;

OCO3HAHHsl MOCJIE/ICTBHH M HENPHUATHS BPEIHbIX NPHUBBIUCK (yNOTpeOJEHHs aIKOIros,
HaApKOTHKOB, KYPEHHSI);

5) Tpy10BOro BOCIIMTAHHS:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B  y4eOHO-HCCIICJ0BATEIBCKONW  JI€ATENbHOCTH.
OOIIECTBEHHO MOJIE3HOM, TROPYECKON U JAPYTHX BHAAX AEATEILHOCTH;

YCTQHOBKM Ha aKTHBHOE YYacTHE B PELICHHWH [PAKTHUECKHX 3aJay COILMaIbLHOM
HaIpaBJIEHHOCTH (B paMKax CBOEro KJjacca, IKOJIbI);

UHTEpeCa K MPAaKTHYECKOMY M3Y4eHHIO NMpodeccHil paziuyHOro poja, B TOM uMC/E Ha
OCHOBE NPUMEHECHHS IIPEAMETHBIX 3HAHUH 110 XHMHH;

YBaXK€HH K TPY/LY, JIIOJAM TPYJa U pe3ybTaTaM TPYJA0BO# JIeATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOPY HWHIMBHIYQIbHOH TPAeKTOPHH 00pa3OBaHmsl,
Oyayuieil npodeccHn u peanHs3alu COOCTBEHHBIX JKH3HEHHBIX ILUIAHOB C YYETOM JIHUHOCTHBIX
MUHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) YK0I0rHYeCKOr0 BOCIIHTAHHA:

DKOJIOTHYCCKH uenccooﬁpa.’sﬂoro OTHOILICHHSA K NpHPOJAC, KaK HCTOYMHHKY CYLICCTBOBAIIH
JKH3HHU Ha 3emuie;

NOHUMaHHUs I7100aIBHOIO XapakTepa JKOJOTHYECKHX Mpo0/ieM, BIHAHHS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE IPHUPOAHONH U COITHAIbHON CPEJIbI;

OCO3HAHHUS HEOOXOJAMMOCTH MCIIOJIb30BaHMs JOCTHKEHHH XUMHHU JUIs PELIEHHUs BOIIPOCOB
PalHOHAJILHOTO TPHPO/IONOJIB30BaAHHS;

AKTHBHOTO HENPHATHA JCHCTBHUH, NPHHOCALIMX BpPEI OKPYXKAIOLIEH MPHPOIHON cpeje,
YMEHHUS TIPOrHO3HPOBATH HEOJIArONPHUATHBIE IKOJIOTMYECKHE TOCIC/ACTBUS MPEANPHHAMAEMbIX
JIEHCTBHHU MU MIpe/IOTBpAIlaTh UX;

HAJIUYUsl Pa3BUTOrO 9KOJOIMYECKOr0 MBILUICHHUS, 9KOJOIMYECKOH KYJIBTYPBL, OIbITa
JICATEJIbHOCTH  JKOJIOTHYECKOH  HAIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHLCS HMH B
l'IOBHElBaTCIIhHOI:I., KOMM)’IIHK&THBHOﬁ H COLIHaJ'IbHOﬁ [TPAKTHKE, CrocOOHOCTH U YMCHHA aKTHBEHO
IIPOTHBOCTOSATH HICOJOIHH XeModoOHHu:

7) HEHHOCTH HAYYHOI'O MO3HAHHS:

C(hOPMHPOBAHHOCTH ~ MHPOBO33PEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
passuM1INA HAYKM 1 UGMCC[BCHHUH HPaAKTHKH,



MOHMMAHUS crelM(HKY XHMHH Kak HAayKH, OCO3HaHMs €€ poid B (OpMHpOBAHHMH
PALMOHAIBPHOTO HAYYHOTO MBIILUICHHS, CO3/aHHH 11eJI0CTHOTO NPEICTABICHHS 00 OKpYKaloLIeM
MHpE KaK O €JMHCTBE NPUPOJBI M YEJIOBEKA, B IMO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHuy mpodieM coXpaHeHHs IIPUPOIHOrO PAaBHOBECHS,

yOeRIEHHOCTH B 0CO0OM 3HAYAMOCTH XMMHH JUIS COBPEMEHHOM LMBHUIIM3ALMH: B €€
ryMaHHCTHYECKOH HAIPABICHHOCTH M BAXHOH POJHM B CO3JAHHH HOBOH 0a3hl MaTepualbHON
KyJIbTYpBI, PELIEHHH [J100albHbIX POOJIEM YCTOHYMBOTO PasBUTHs YEIOBEYECTBA — ChIPHEBOM.
JHEPreTHYECKOH, THINeBOH M IKOJIOIHYECKOH Oe30MacHOCTH, B Pa3sBUTHHM  MEIMIMHBL,
00eCreYeHH! YCIIOBHH YCIIEIIHOrO TPYy/1a M 9KOJOrHYEeCKH KOM(POPTHOH KH3HH KaXk/10r0 4ieHa
oOmiecTna;

€CTEeCTBEHHO-HAyYHOM TI'PaMOTHOCTH: IOHMMaHHWs CYIIHOCTH METOJOB  MO3HAHMI.
MCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax. CIIOCOOHOCTH MCIOJIb30BATDH MOIYYaEMbIC 3HAHHUS /LTI
aHAIM3a ¥ OODBACHEHMS SBJCHHH OKPYXKAIOIIEro MUpa M IPOMCXOAALIMX B HEM H3MCHCHHMI.
yMeHHs Jie1aTh 000CHOBAHHBIE 3aK/IFOUEHHS HA OCHOBE HAYYHbIX (PAaKTOB M HMEIOIIUXCA JIAHHBIX
C LIEJIBIO MOJTyYeHHs J0CTOBEPHBIX BBIBO/IOB;

CIOCOOHOCTH CAMOCTOSTEIBHO HCIIO/IB30BaTh XUMHYECKHE 3HAHUS /IS pelleHus 11podieM
B peasIbHbIX KU3HEHHBIX CHTYAIHAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOH JACATEIbHOCTH;

FOTOBHOCTH H CIIOCOOHOCTM K HENpPEphIBHOMY 00pa30BaHHIO M €aMOOOPAa30BAHUIO, K
aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHMH 10 XHMHH B COOTBETCTBMH C JKM3HCHHBIMH
NOTPeOHOCTAMH;

MHTEpeca K OCOOEHHOCTSM TpyJda B  PasiIMuHbIX cdepax MmpodeccHOHATBHOM
JIeSITeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

Mertarnpe/MeTHbIE pe3yJIbTaThl OCBOSHHs YueOHOro mnpeamera «XHMHsS» Ha YPOBHC
cpeaHero oduero odpa3oBaHHs BKIIIOUYAIOT:

3HauMMble Ul (POPMHUPOBAHUS MHPOBO33PEHUS OOYYAOLIMXCS MEAMCIHIIIHHAPHDIC
(MEXTIpeIMETHBIE) O0IIeHAY YHBIC TOHATHS, OTPAKAIOUIKE LEJTOCTHOCTD HAyYHOH KapTHHbI MU
U criennHKY METO/I0B [O3HAHHS, HCIIONb3YEMbIX B ECTECTBEHHBIX HayKaX (MaTepHs. BELICCTBO.
JHEPrusi, sIBJICHUE, IPOIECC, CHUCTEMA, Hay4Hbli (aKT, NPUHLMII, [HIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOPHsl, HCCIIE/I0BAHKE, HAOIOICHHE, H3MEPEHHE, IKCIIEPUMEHT H JIPyTHe);

VHUBEPCAJIbHbIE yueOHblE  JIEHCTBHSA (mo3HaBaTeJIbHBbIE, KOMMYHHKaTHBHBIEC,
perylIsTHBHBIE), oOecneunBaionme GopMupoBaHue (QYHKIUHOHAIBHOH —TPaMOTHOCTH W
COLMATbHOW KOMIIETEHIIMU 00yYarOI1XCs;

CIIOCOOHOCTH  OOYYAKOIIMXCS  MCIOJIb30BaTh  OCBOCHHBIC — MEKIAMCIHMILIMHADHBIC,
MHPOBO33PEHUECKHE 3HAHMS M YHHBEpCalbHble YueOHble JEHCTBMS B MO3HABATENLHOH M
COLHAIBLHON IPAKTHKE.

MeTanpeaMeTHble pe3y/ibTaThl OTPAKAIOT OBJAJICHHE YHMBEPCAIbHBIMH YYCOHBIMHU
[03HABATEIbHBIMH, KOMMYHUKATHBHBIMHU M PETYJIATHBHBIMHU ACHCTBUSAMH.

OB.1a/leHHEe YHHBEPCAIbHBIMH Y4eOHbIMH 1103HABATEIbHBIMH IeHCTBHAMU!

1) 6a3oBbie JIOTHYECKHE ACHCTBHS:

CaMOCTOSITEIbHO (DOPMYJIMPOBAaTh M AKTYIM3HPOBaTh IpOOJEMY, BCECTOPOHHE €€
paccMaTpHBaTh;

OnpeesTh LedH JeATeIbHOCTH, 3a/aBas [apamMeTpbl W KPHTEPHH HX JIOCTHKCHMS,
COOTHOCHTB PE3YJIbTAThI ACATCTLHOCTH C TOCTAB/ICHHBIMH LIC/IAMH,



MCIIOIBb30BaTh MPH OCBOCHUM 3HAHHM TIPHEMBI JIOTHYECKOIO MBIILIEHHS — BBUICIATH
XapaKTepHbIC IMPU3HAKH T[IOHATHH W  YCTAHAB/IMBAaTh WX B3aMMOCBS3b, HCIIOIB30BATE
COOTBETCTBYIOIHE MOHATHS /11 OOBACHEHHUS OT/IbHBIX (DAKTOB U SBICHHIA:

BBIOMPATh OCHOBAHMS U KPHTEPUH /LIS KIaCCH(DHKALIMK BELIECTB M XHMHYCCKHX peakimii;

yCTaHaB/IMBATH NPHYMHHO-CIIC/ICTBEHHBIE CBA3H MEKIY H3YYaeMbIMH SBICHUAMM:

CTPOHTH  JIOTHHYECKHE paCCYKIACHHUS (MHAYKTHBHBIC, JCJYKTHBHBIC, [0 aHAIOIMH).
BBIABJIATH 3aKOHOMEPHOCTH M NPOTHBOPEYHsI B PACCMATPHBAEMEIX SIBICHHSX, (OPMYIHPOBATH
BBIBO/IbI ¥ 3aKJIIOYCHHS;

IPUMCHATL B IIPOLIECCE MO3HAHMS, HCIIOJIb3yeMble B XHMHH CHMBOJIHYECKHE (3HAKOBBIC)
MOJIE/IH, IPE0OPA3OBBIBATE MO/IC/IBHBIE IIPE/ICTABIICHHS — XUMHUECKUI 3HAK (CHMBOIT) 2IeMEHTA.
XHMHYeCcKas (OpMysa, ypaBHEHHE XHMHYECKOHW peakuud — [pH peleHuH  yueOHbIX
[IO3HABATE/ILHBIX W IPAKTHYECKUX 3a/1a4, NMPUMEHSTh Ha3BaHHBIC MOJEIbHBIE T1PE/ICTABICHHUS
U1 BBISBJICHHS XapAKTEPHBIX IIPH3HAKOB H3YYaeMbIX BEIIECTB H XHMHUYECKUX PeaKIlHii.

2) HazoBbIe HCCIE10BATEILCKHE 1eHCTBHSA:

BJIJICTh OCHOBAMH METOJI0B HAYYHOI'0 [I03HAHHS BEIECTB U XHMHYECKHUX PEaKIlnii;

(opmynupoBath UeIM M 3a1aYM  MCCIIENOBAHMS, MCIONB30BATH TOCTABICHHBIC W
CaMOCTOATENIEHO C(OPMYIMPOBAHHbBIC BONPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHMS W OCHOBBI
st QOPMUPOBAHHMS THIIOTE3bI 110 [IPOBEPKE NPABHIBHOCTH BBICKA3bIBAEMbIX CYXKIEHHH;

BJI/ICTh  HABBIKAMHM CAMOCTOSTE/IBHOIO IUIAHHPOBAHHS M TIPOBEICHMS YYEHHYCCKHX
SKCIICPUMCHTOB, COBCPLICHCTBOBATh YMEHHs HAOMI0IATh 3a XOJOM IMPOLECCcd, CaMOCTOSTEIbHO
IIPOrHO3MPOBATh €ro pe3yibTar, (OPMYJIHPOBATH OOOOIICHUS M BBIBOABI OTHOCHTEBLHO
AOCTOBEPHOCTH pE3yJIbTATOB HCCIICIOBAHMS, COCTABIIATL OOOCHOBAHHBIH OTYET O MPOJICIAHHOI
pabore;

NpUOOpeTaTh OMNBIT YYCHHYECKOH MCCIIEI0BATENBCKON M IIPOEKTHOH  JIeATEIILHOCTH.
MPOSIBIATE  CMIOCOOHOCTE W TOTOBHOCTh K CaMOCTOSITEJILHOMY TOMCKY METOJI0B pelLIeHus
IIPAKTHYECKHX 3a/1a4, IPHMEHEHHIO Pa3/IMYHBIX METO0B MO3HAHHS,

3) pabora ¢ uapopmanueii:

OPHCHTHPOBATBCS B PA3IMYHBIX MCTOYHHKAX HMHQOpMaLMK  (HAYYHO-NONYISpHAS
JITEpATypa  XHMHYECKOrO  CONEPKaHHMA., CIPaBOYHbIE N0COOHsA, pecypesl  MHTepHeta).
AHAIM3MPOBATE  WHOOPMALMIO PA3TMYHBIX BHIAOB H (OPM  I[IpeACTaBIICHHS, KPUTHYECKH
OlLIEHHBATEL eé JIOCTOBEPHOCTL H HEIIPOTHBOPCYHBOCTD,

(opMyaHpoBaTH 3anpOChl W NPUMEHATH PA3THYHBIE METOIbI MpU IOMCKE W 0TOOpE
HHpOPMAIUMK, HEOOXOMMOI JUTS BBINOIHEHHS YYeOHbIX 3a/1a4 onpenea€HHOro THIa,

NPHOOPETATH ONBIT MCHONBL30BAHHS HHGOPMAIIHOHHO-KOMMYHHKATHBHBIX TEXHOIOIHIl I
Pa3IMYHBIX MTOUCKOBBIX CHCTEM:

CaMOCTOATE/ILHO BbIOHpATh ONTHMAIbHYIO (hOPMY Mpe/cTaBieHus HHPOPMALIMH (CXEMBI.
rpaduKH, IMarpaMMbl, TaOJIUILbI, PUCYHKH U JIPYTHE);

MCII0JIb30BaTh HAYYHBIH s3bIK B KayecTBE CpeACTBA MpH paboTe ¢ XUMHYECKOI
uHpoOpMAalMel: NPUMEHSTH MEKIpeaMeTHbIe ((pH3HYeCKHe M MaTeMaTHYeCKHe) 3HAKH M
CHMBOJIbI, hOPMYJibl, aOOpeBHATYPbI, HOMEHKJIATYPY:

MCI10JIb30BaTh H NIPe0OPA30BLIBATH 3HAKOBO-CHMBOJIMYECKHE CPE/ICTBA HATJIAHOCTH.

Osuajenne yHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH /1eHCTBHAMH:

3aJ1aBaTh BONPOCHI 110 CYIIECTBY 00CYXkAaeMOH TeMbl B XO/I€ IHAJIOra H/HIH JHCKYCCHH,
BBICKA3bIBATH  WJIeH, (OPMYIHPOBATH CBOH [PEIOKEHUS OTHOCHTEIBHO BbITOTHEHHS
NIPEe/UIOJKEHHOM 3a/1a4u;



BBICTYNATh C MpPE3CHTAlMEH pe3y/IbTaToB M03HABATEIbHOH JICATEIBHOCTH, MOIY4YCHHBIX
CAMOCTOSITE/IbBHO MM COBMECTHO CO CBEPCTHHKAMHM TIPH  BBINOJHEHHH XMMHYECKOIO
IKCIIEPUMEHTA, [PAKTHYECKOW paboThl 110 HCCIE0BAaHHIO CBOMCTB HM3Yy4YaeMbIX BECLICCTB,
peanu3aluu yu4eOHOro mpoekTa M (GOpMyJIMpOBaTh BBIBOJBLI 10 pe3yJIbTaTaM [POBEIEHHBIX
MCCIIeIOBAHUH MTYTEM COIIaCOBAHUS TIO3UIIHI B X0J1€ 00CYKIEHHS H 0OMEHA MHEHHAMH.

OBJ1a/IeHHEe YHHBEPCAIbHBIMH Pery.IsiTHBHbIMH JeHCTBHAMU:

CAMOCTOSTEIBHO TUIAHMPOBATH M OCYIIECTBISNTH CBOKO MMO3HABATE/IBHYIO JIEATEIBLHOCTD,
onpeensis €€ 1eJM W 3a1a4, KOHTPOJIMPOBATh U 10 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATEH
Mpe/iaraeMplii aIrOPUTM JICHCTBHH TPH BHINOJHEHHH y4eOHBIX H HCCIIEN0BATEIbCKUX 3a/1a4.
BBIOMpaTh Haubosee Y3GPEeKTHBHBINH CIOCOO UX PEIICHHS ¢ YYETOM MOJIYYEHHS HOBBIX 3HAHUH O
BEIIECTBAX H XMMHUYECKUX PEaKIHX;

OCYLIECTBJIATH CAMOKOHTPOIIb CBOEH JeATEIbHOCTH HAa OCHOBE CamoaHaiu3a M
CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHbIE pe3y IbTaThl OCBOCHHS Kypca «OpraHuyecKkas XHMHsD OTpaxator:

cOPMHPOBAHHOCTh  MPEJACTABICHUH O XHMHYECKOH COCTABISIOIICH €CTeCTBCHHO-
HAy4YHOH KapTMHbI MHpa, POJM XHMHH B IO3HAHWHM SBJCHMH HPHPOABL B (HOPMHpOBaHKH
MBIIJIEHHS. M KyJIBTYPBl JIMYHOCTH, €€ (YHKIMOHAIBHOH IPaMOTHOCTH, HEOOXOAMMOM s
pellieHHs MPAaKTHYeCKUX 3a1ad M OKOJOTHYECKH OOOCHOBaHHOIO OTHOLICHHS K CBOEMY
3JIOPOBBIO H IIPUPOIHOHN CpeJie;

BJAJICHHE CHCTEMOH XMMHYECKHX 3HAaHMUH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraloniue
MOHATHS (XMMHYECKHH 3JIEMEHT, aTOM, 2JIEKTPOHHAs 000J104Ka aTOMa, MOJIEKYJ1a, BAJICHTHOCTb.
31EKTPOOTPHIIATEILHOCTh, XHMHYECKas CBA3b, CTPYKTypHas ¢opmyna (pasBépHyras H
COKpalléHHasl), MOJb, MOJSpHas Macca, MOJSPHbIH  O00BEM,  YIVIEPOIHBIH  CKeJeT,
(GYHKIMOHAIbHAS TPYINA, PaJHKal, H30MEPHS., H30MEpbl, FOMOJOTHYECKHH PsiLl. TOMOIOTH.
YIJIEBOJ0PO/Ibl, KHCIOPOJ H a30TCO/EPIKALIME COCAMHEHUS, MOHOMED, MOJHMED, CTPYKTYPHOC
3BEHO, BBICOKOMOJICKYJISIPHBIC COCJIMHEHHMS ); TCOPHH H 3aKOHBI (TCOPHS CTPOCHHUS OPraHHYCCKUX
BemecTs A. M. ByriepoBa, 3aKOH COXpPaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3bIK XMMHMH; MHPOBO33PEHYECKHE 3HAHHSA, JIC)KAIIME B OCHOBE MOHUMAHMA
IPUYMHHOCTH M CHCTEMHOCTH XHMUYECKUX SIBJICHUH, (aKTOIOrHYeCKHe CBEICHHS O CBOHCTBAX,
COCTaBe, MOMYYEHUH M 0€301aCHOM HCIIOJIb30BaHHH BaXKHEHIIMX OPraHWYEeCKUX BEIIECTB B ObITY
M IIPaKTHUYECKOM JesATEIbHOCTH YEJIOBEKa,

cOPMHUPOBAHHOCTH YMEHHHU BbIABIIATH XapPaKTEPHBIEC NPH3HAKH MOHATHH, YCTAHABIMBATD
HX B3aUMOCBS3b, HCII0JIb30BaTh COOTBETCTBYIOLLME ITOHATHS IIPH OMKUCAHUM COCTaBA, CTPOCHHA H
MpeBpAICHUI OPraHUUECKHX COE/IMHEHUN;

chopMUPOBAHHOCTH YMEHHH HCIIOIb30BaTh XHMHYECKYIO CHMBOJMKY JUIf COCTABICHHMS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaEHHON) HOPMYJT OPraHHUECKNX BEIICCTH
M ypaBHEHHH XMMHYECKHX PEaKIHid, U3roTaBInBaTh MOJCIH MOJIEKYJ OPraHHYCCKHX BCUICCTB
JUIS WUTIOCTPALIMK X XUMHUYECKOT0 H IMPOCTPAHCTBEHHOI0 CTPOCHUSA,

c(pOPMHPOBAHHOCTE YMEHHH YCTaHABJIMBATH NIPHHAICKHOCTb H3YYEHHBIX OPraHHYCCKUX
BEIICCTB MO HMX COCTABY M CTPOEHHIO K OIpPeAe]EHHOMY Kjaccy/rpynie CoeAnHeHHH
(YrJIeBOJOPO/IbL,  KHCIOPOJ M a30TCOACpIKalllMe  COCIAMHEHHS,  BBICOKOMOJICKY.IAPHBIC



COeMHEHHs), JaBaTh MM HA3BaHHA M0 CHCTEMATHYCCKOH HOMCHKJIATYpE (IUPAC), a rtakxe
NPUBOMTH TPUBHAIbHBIC HA3BaHHS OTIE/IbHBIX OPraHWYECKUX BELICCTB (3THJIEH, NPOIIMIIEH.,
alleTU/IeH. JTHICHIJNKO/b, [IHUEPHH. (eHol, dopMaibiernjl, aneTalblIerui, MypaBbHHAS
KHCIIOTA, YKCYCHAs KHCIOTA, OJEMHOBAS KHCJIOTA, CTEAPHHOBAs KHCJIOTA, IIIOKO34, bpyKTO3a,
KpaxmaJl, [e/UTI0103a, JIHIHH):

c(OPMUPOBAHHOCTE YMEHHS OMPE/IE/ATh BHIbI XHMHYECKOH CBS3H B OpraHMYeCKHX
COEIMHEHHUSAX (OIMHAPHBIC U KPATHBIC ),

c(OPMHPOBAHHOCTb YMEHHSI NPUMEHSTh [1OJIOKCHHUS TCOPHHM CTPOCHHA OPraHHYCCKMX
semect8 A. M. byTiepoBa juisi 0OBSICHEHHs 3aBHCHMOCTH CBOWCTB BEILECTB OT MX cOCTasa
CTPOEHHS; 3aKOH COXPaHEHHA MAcChl BEIECTB,

cOPMHPOBAHHOCTh YMEHHH ~XapaKTepH3oBaTh COCTaB. CTPOCHHE, ¢bu3nyeckue u
XUMHMYECKHE CBOMCTBA TUIIMYHBIX MIPE/ICTABUTE/IEH Pa3IMYHBIX KJIACCOB OPraHHYECKUX BCLICCTB
(MeTaH, 3TaH, JTUJIEH, MPOIMJICH, AlCTHIICH, Oyraauen-1,3, MeTuaOyTaaueH-1.3, OeH30.1.
METaHOII, ITAHOII, THJIEHITIMKO/Ib, TJIMIEPHH, (EHOI, aleTalb/ACeIul, MypaBbuHas 1 YKCyCHas
KMCJIOTBL, TJIIOKO3a, KpaxMaj, /U003, AMHHOYKCYCHas KHCIIOTa), HILIIOCTPHPOBATH
FeHETHUYECKYIO CBA3b MEXK/y HHMH YPAaBHECHHSMH COOTBETCTBYIOLIMX XHMHYCCKHX peakuui ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX GOPMYJL;

c(hOpPMHPOBAHHOCTh YMEHMSl XAPAKTEpPU30BaThb HCTOYHHKH YIJICBOAOPOAHOIO  ChIpbs
(HedTh, NPUPOMHbIA ra3, Yroib), CnocoObl HX MEPepadOTKH M IPAKTHYECKOE IPHMCHCHHC
IPOJIYKTOB TepepadOTKH;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJMTH BbIYMCIICHHS 110 XMMHMYECKHM YPAaBHCHHAM
(Macchbl, 00BbEMA, KOIMYECTBA MCXO/HOrO BELIECTBA HJHM TPOIYKTa PEAKIHH IO H3BCCTHBLIM
Macce, 00bEMY, KOJIHYECTBY OHOIO M3 MCXO/IHBIX BEIIECTB HJIM IPO/YKTOB peaKiun);

chOPMHPOBAHHOCTH YMEHHIA BJIaIeTh CHCTEMOH 3HAHHH 00 OCHOBHBIX METO/AX HAY4HOIO
[O3HAHHS, HMCIOMb3YeMbIX B XHMHH [IPH HM3YHYCHHH BCIIECTB M XMMHYECKHX SBICHMH
(HabofieHHe, M3MepeHHe, OKCIEPHUMEHT, MOJICIMPOBAHHE), HMCMOIb30BATh  CHCTEMHBIC
XUMHYECKHe 3HAHUS JUIs TIPMHATHS PEIICHHH B KOHKPETHBIX )KU3HEHHBIX CHTYALHUAX, CBA3AHHBIX
C BEIIECTBAMH M UX IIPUMEHEHHEM!

cOpMHUPOBAHHOCTb YMEHHH COO/IIOATH NPaBUIIA OJIb30BAHUS XHMHYECKOH TOCY/10H H
1abopaTOPHBIM 000PY/I0BAHHEM, @ TAKHKE NPaBH/Ia OOPAILICHHS ¢ BEIECTBAMH B COOTBETCTBHH C
MHCTPYKLHAMH I10 BBINOJHCHHIO J1a00OPATOPHEIX XUMHUECKUX OIBITOR;

c(h)OPMHPOBAHHOCTh YMCHHMH [IJIAHHPOBATH M BBINOJIHATH XUMHYECKHH IKCHEPUMEHT
(IpeBpallleHusl OPraHWYeCKUX BEIIECTB NPH HArPEBAHUM, NOJIYUEHHE STHIICHA M H3YHCHHC CTO
CBOMCTB, KAueCTBEHHBIC PEAKIMH OPraHMYeCKHX BELICCTB. JCHATYpalus OeKOB  I1pH
HArpeBaHMH, [IBETHBIE PEaKIMU OEJIKOB) B COOTBETCTBHH C NPABHIIaMH TEXHHKH 0e3011acHOCTH
npu oOpaIeHHH C BEIIECTBAMH H J1abOpaTOPHBIM 000PYI0BAHHEM. MPEACTABIIATE PE3y IbTaThl
XMMHYECKOro 9KcrepuMeHTa B (opMe 3alkcH YpaBHEHHH COOTBETCTBYIOUIMX peakuuii M
dopMyIHPOBATH BBIBO/IbI HA OCHOBE 3THX PE3YJILTATOB;

c(OPMHPOBAHHOCT YMEHHH KPHTHYECKH aHAIM3MPOBATh XHMHYCCKYIO HH(OPMALHIO,
[OTy4aeMyIO M3 pa3HbIX HCTOUHHKOB (Cpe/IcTBa MAaCCOBOH undopmaiu, VIHTEpHET U Apyrux);

c(OPMHUPOBAHHOCTL YMEHMH COOMIOAATh MpaBHIa  HKOIOTHHYECKH 1esiecoodpasHoro
MOBEJCHUS B OBITY M TPYAOBOIl JEATEJBHOCTH B ILEJNSAX COXPAHCHHS CBOCro 310pOBbA H
OKpYJKaloleil PUPOAHOH CPe/ibl, 0CO3HABATH OMACHOCTH BO3JICHCTBHS HA JKHBBIC OPraHH3Mb
ONpeeEHHBIX OpPraHHYeCKHX BEIIECTB, MOHHMas CMBICI MOKasaTels [TJIK, noscusth Ha
npUMepax CrocoObl YMEHBLICHHS U MPE0TBPALLCHHS MX BPEIHOIO BO3JIGHCTBUSI HA OpraHu3M
4eJI0BEKa;



IS 0OYHAIOMMXCS ¢ OFPAHHYCHHBIMH BO3MOXKHOCTSIMH 3/10POBbS: YMEHHE MPHMCHSTH
3HAHMS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHMS BEIIECTB U XUMHYECKHX SBJICHHH!

IS CHenmbIX M CAa0OBHISIIMX OOYYAIONMXCS: YMEHHE HCIOJNb30BaTh pelibedHo-
TOYeUHYIO cucTeMy 00o3Hauennit JI. bpaiisis Ui 3anHucH XHMHYECKHX bopmy.

11 KIIACC

[IpeaMeTHble pe3yibTaTbl OCBOCHMS Kypea «OOmas M HCOPraHM4ecKas XHMHs»
OTpakaroT:

cOPMHPOBAHHOCTh TIPEJICTABICHHH: O XMMHYECKOH COCTaBIIAIOMICH —CCTECTBCHHO-
HAYYHOH KapTMHbI MHpA, POJM XHMHH B [O3HAHWHM SBJICHHH NPHPO/BI, B bopmupoBanmu
MBIIUICHHS M KYJIBTYPbl JTHYHOCTH, €& (YHKIHMOHATBHOH IPAMOTHOCTH, HEOOXOIMMOH JUid
pellleHHsi TPAaKTHYECKHX 3a1ad M JKOJIOTHYECKH OOOCHOBAHHOTO OTHOWICHHS K CBOCMY
3JI0POBBIO M IIPUPOJIHOM CpeJIe;

BlAJCHHE CHCTEMON XHMMHUYECKHX 3HAHMH, KOTOpas BKIHOYAeT: OCHOBOIOJAraioiue
MOHATHS (XMMHYECKHI HJIEMEHT, aTOM, H30TOII, S-, p-, d- 2JEKTPOHHBIC OPOUTAIH ATOMOB, HOH,
MOJIEKY/a, MOJb, MOJISSPHbIH 00BEM, BAIEHTHOCTh, OJICKTPOOTPULATEIBHOCTD, — CTCHCHE
OKHMC/ICHHS, XHMHUeCKas CBSI3b (KOBaIGHTHas, HOHHAS, METAIM¥ecKas, BOIOPO/IHAA).
KpHCTA/UIMYeCKas — PeIIETKA, THIBl  XMMHYCCKHX  PCAaKIMH, pacTBOp,  SJICKTPOIMTLI.
HEICKTPOJIMTHI, IEKTPOJIUTHYECKAs JMCCOLHMAIHS, OKHCIHTE b, BOCCTAHOBHTEIb, CKOPOCTH
XUMHYCCKOH  PEAKIMH, XHMHYECKOE  paBHOBECHE), TEOPHM M 3aKOHBI  (TCOPHA
IEKTPOJIMTHYECKOH Juccoumnauuy, mnepuomuueckuit 3akon JI. M. Mennesneesa, 3akoH
COXPAHEHHMsI MACChl BEIIECTB, 3aKOH COXPAHCHHS M NPEBPALICHHS SHEPrHH [PH XHMHUCCKAX
peaKiusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $3BIK XHMHHM, MHPOBO33PECHHUECKHE 3HAHMA.
JeXKale B OCHOBE TNOHMMAHMS [PHYHHHOCTH H CHCTEMHOCTH XHMHYECKHX SIBJICHHH.
(aKTOJIOrHUeCKHe CBEJICHHS O CBOMCTBAX, COCTaBe, MOJNYYCHHH H OE30MacHOM HCIOJIb30BAHHH
BaYKHEHIIIMX HEOPraHMYECKHUX BELIECTB B ObITY U IPAKTHYECKOH JICATEIbHOCTH YCI0BEKA:

chOPMHPOBAHHOCTH YMEHHIl BBISBIATH XapaKTepHbIC MPH3HAKH MOHATHH, YCTAHABIMBATL
MX B3aHMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIIME MOHATHS TPH ONHCAHHH HEOPraHHYCCKUX
BELIECTB U MX IPEBPALICHHH;

CpOPMHPOBAHHOCTb YMEHHH HCII0JIB30BATh XHMHYCCKYIO CHMBOJIMKY JUIA COCTAB/ICHH
hopMys BEIIECTB W YPaBHCHHI XHMHYECKHX PEAKIHH, CHCTEMATHYECKYIO HOMCHKIATYPY
(IUPAC) ¥ TpHBHaIbHbIC Ha3BaHHMs OTJEJIBHBIX HEOPraHWYECKHX BCIICCTB (yrapHblii ras,
YIJIEKMCIIbIH a3, aMMHMaK, raméHas W3BeCTb, HerameéHas M3BECTh, MUTHEBAS COJA, IHUPHT M
JIpyrHe);

c(hOpPMHPOBAHHOCTH YMEHHH ONPEIENATh BAICHTHOCTD H CTCICHb OKHCICHHS XHMHUCCKHX
)IEMEHTOB B COEJMHCHUSIX PA3THIHOrO COCTABA, BUI XHMHUECKOH CBsi3H (KOBAJICHTHASA, HOHHA,
MeTaJIMYeCcKasi, BOJOPOIHAs) B COCMHEHMSX, THII KPHUCTAIMYECKOH PEIIETKH KOHKPETHOIO
BelecTBa (aTOMHAsA, MOIEKYJApHas, HOHHAs, METaIMYecKasi), XapakTep Cpejbl B BOJHbIX
pacTBOPAX HEOPraHUYECKUX COEIMHEHHUIA!

c)OPMHPOBAHHOCTL YMEHHIi yCTAaHAB/IMBATh MPHHAIGKHOCTH HEOPraHUICCKUX BCILCCTH
[10 HX COCTABY K OMpe/IeIEHHOMY KJIaccy/rpynie Coe/IMHeHHH (POCThIC BEECTBA — METALIB! H
HeMeTaIBL, OKCH/IbI, OCHOBAHHMS, KHCIOTBI, aM(pOTEPHBIE THIPOKCH/IbI, COJH);

cHOPMHUPOBAHHOCTH YMEHHH PacKpbIBaTh CMBICI TMEPHOAMYECKOro  3aKOHa . W
MemieieeBa M J€MOHCTPHPOBATh  €r0  CHCTEMATH3HPYIOLIYIO,  OOBSCHHTEIbHYIO M
[IPOTHOCTHYECKYIO (PYHKIIHH,



ChOPMHPOBAHHOCTh ~ YMEHMH  XapaKTepH30BaTh IJIEKTPOHHOE CTPOEHHE  aTOMOB
XUMHYECKHUX 2JIeMeHTOB 1-4 nepro/10B [lepuoanueckoit cucteMbl XUMHYECKUX dneMeHToB J1. Y.
MenzeneeBa, HCNOb3ys MOHATHS «S-, P-. d-2JE€KTPOHHBIE OPOMTAIN», «3HEPreTHYECKHE
YPOBHH», OOBACHATH 3aKOHOMEDHOCTH W3MEHEHHS CBOMCTB XHMHUYECKHX JJIEMEHTOB M HX
COe/IMHEHHUH 110 neproiaM U rpynnam [lepronuyeckoi cucTeMbl xuMudeckux snementos J1. .
Meneneena;

C(hOPMHPOBAHHOCTL YMEHHH XapaKTepu3oBaTh (OMHMCBLIBATE) OOIIME XHMHYECKHE
CBOHCTBA HEOPraHMYECKMX BEUIECTB PA3IMYHBIX KJIACCOB, MOATBEPXkIAaTh CYIIECTBOBAHUE
TCHETHYECKON CBSI3M  MEK/Yy HEOPraHHYECKMMH BELIECTBAMH C [OMOLIBIO YypaBHEHHI
COOTBCTCTB}"}OUIHX XHMHYECKHX peaxum‘%:

chOpMHPOBAHHOCTh YMEHHS KJIACCH(GUUMPOBATH XUMHUYECKHE PEaKIHH 110 Pa3iHIHbIM
MpH3HAKaM (YMCIy M COCTaBy peardpyloluX BEIIECTB, TEIUIOBOMY I()(EKTy peakium,
M3MEHEHHIO CTENEHEH OKHCIICHUS JJIEMEHTOB, OOPAaTHMOCTH PEaKIIHH, YYaCTHIO KaTallu3aTopa):

c(hOPMHPOBAHHOCTb YMEHHI COCTABIIATh YPABHEHHS PEAKIMil pa3IM4YHBIX THIOB, MOJIHBIC
M COKpALIEHHBIC YPaBHEHHS PEaKilMii HOHHOIO OOMEHA, YYMTBIBAs YCJIOBHS, NIPU KOTOPBIX ITH
peaKMu UIYyT JI0 KOHIIA;

chOpMHPOBAHHOCTh YMEHHIl [POBOANTH PEAKIMH, [OJATBEPKIAIONINE KAUYeCTBEHHbIH
COCTaB pPa3MYHbIX HEOPraHMYECKHUX BEIIECTB, pAClO3HABATh ONBITHBIM IMYTEM  MOHBIL.
NPUHCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHUUYECKHX BEIECTB;

c(hOPMHPOBAHHOCTb YMEHHI PACKPHIBATH CYIIHOCTH OKHCIMTETBHO-BOCCTAHOBUTEIBHBIX
peaKifii MOCPECTBOM COCTABJICHUS JIEKTPOHHOIO OalaHca 3THX peaKi|il;

ChOPMHPOBAHHOCTb YMEHUH OOBSCHSTH 3aBHCHMOCTH CKOPOCTH XHMHUYECKOH PEaKiHH OT
pasIH4HbIX (AKTOPOB; XapakTep CMEIICHHS XHMHYECKOIO PaBHOBECHS B 3aBUCHMOCTH OT
BHENIHEro Bo3aercTBUs (npuHiun Jle [larensbe);

chOpMHPOBAHHOCTh YMEHHH XapaKTEePH30BaTh XHMHYECKME MPOLECCH, JICKAIHEe B
OCHOBE MPOMBIIIIJICHHOTO MOJYYE€HHsSI CEPHON KHCJIOThI, aMMHaKa, a Takxke COpMHPOBAHHOCTE
NPEACTABICHHH 00 OOIIMX HAay4YHBIX NPHHILMIAX W IKOJIOTHYECKHX MPOOJIEMaX XHMHYECKOro
[IPOU3BO/ICTBA;

cHOPMHPOBAHHOCTb YMEHHI [POBOJAWTH BHIYUCICHHS C HMCIOJb30BAHHEM TOHSTHS
«MaccoBasl JI0JIsl BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOLICHHH TIa30B INPH XHMHYECKHX
PeaKklMiax, MaccChl BELIECTBA HIIH 00BEMA razoB IO H3BCCTHOMY KOJIHUECTBY BCUICCTBA. Macce
WK 00BEMY OJIHOTO M3 YYacTBYIOUIMX B PEaKlUMH BEIIECTB, TEIUIOBOro >pdekTa peakinu Ha
OCHOBE 3aKOHOB COXPAHEHHUS MACChI BEIIECTB, IPEBPAILCHHS U COXPAHEHUS JHEPIUH;

C(hOpMHPOBAHHOCTbL YMEHHUH COOJIIOATh NPaBHiA M0JIb30BAHMS XHMHYECKOH Mmocy/10ii 1
71adOPaTOPHBIM 000PYI0BAHUEM, @ TAKJKe IpaBuIia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIIMAMH 110 BBIITIOJIHEHHIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB;

COPMHUPOBAHHOCTH YMEHHWil IJIAHUPOBATh M BBIOJIHATH XMMHYECKHH SKCIIEPHMEHT
(pasnokeHue nepoKcHaa BOAOPOJA B NPHCYTCTBHH KaTalu3aropa, OINpPEIeCHHe Cpejlbi
PacTBOPOB BEILECTB C MOMOIIBIO YHHBEPCAIBHOIO MHMKATOPA, BIUSHHE PA3IMYHBIX (HaKTOpOB
Ha CKOpPOCTb XHMHYECKOH PpeaKkilMH, peakllMH HOHHOIO OOMEHA, KAueCTBEHHbBIC peakilih Ha
cynb(ba'r-, Kap60HElT- H XJIOpH/1-aHHOHbI, Ha KaTHOH aMMOHHS, PCHICHHEC IKCIICPHMCHTAJIbHBIX
3a1a4 110 TeMmam «Mertamiby H «HEMBTBJ'L‘-'II)I))) B COOTBETCTBHH C IpaBHIIaMH TCXHHKH
0€e3011acHOCTH IIPH OOpAILEHUH C BELIECTBAMH H J1a00PaTOPHBIM 000PYI0BAHHEM, [IPEICTABIIATE
pe3yibTaTbl XHMMHYECKOIO OJKCIEpHMEHTa B (OpMe 3alUCH YpPaBHEHHH COOTBETCTBYIOIIMX
peakuuit 1 GOpMYIHMPOBATH BBIBO/IbI HA OCHOBE ITUX PE3YJIbTATOB:



Cti)OpMHpOBaHHOCTb ymeﬂuﬁ KPUTHYCCKH aHalIM3upoBaTh XHMHYECKYIO HHCbOpMaLlM}O.
MOJIY4aeMyK) M3 pa3sHbIX HCTOYHHKOB (cpencma MaccoBOM KOMMYHHKAIIHH, MHTEpHe'l' H
ApYTHX):

CcOPMUPOBAHHOCTL YMEHHH COOJI0/IaTh [paBMJIa  IKOJOTMYECKH  11€1ec000pa3Horo
I[TOBEJICHHUA B Gbl’['y H Tp)’ﬂOBOﬁ JCATC/IBHOCTH B HEJAX COXPAHCHHA CBOCIO 3/I0POBbBA H
OKpYy¥kalolled NpUpPOIHON cpejlbl, OCO3HABATHL ONACHOCTh BO3JAEHCTBUS HA JKUBBIC OPraHHU3MBbI
OnpeﬂeHéHHbe BCHICCTB, MOHHMAA CMBICII ITOKA3aTC]Id HHK. [TOSICHATE Ha IpHMCpax CIIOCOOBI
YMCHBIICHHUA H NPEA0TBpAlICHHA HX BPCIHOTO BO3/ICHCTBHSA Ha OpraHHu3M 4e€JI0OBEKA.

JIJTA OﬁyanOHIHXCFI C OrpaHHYE€HHBLIMH BO3MOXKHOCTAMH 3/I0POBBA: YMEHHE TNPHUMCHATH
3HAHUs 00 OCHOBHBIX JOCTYIIHBIX METO/1aX IMO3HAHHWA BEUICCTB H XHMHYCCKHX HBHeHHﬁ;

JUls  clenbIX W cl1abdOBHAALIMX OOy4arolMXCs: YMEHHE HCIOJb30BaTh pelibeHO-
TOUEYHYIO cucTeMy oOo3HaueHui JI. bpaiinis /i 3anucu XuMu4eckux Gopmyi.
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