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MHNOACHUTEJbHASA 3AIINCKA

[IporpaMMa mo XWMUH Ha YpOBHE CpedHEro oOmero oOpa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit Penepanum»,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (elepanbHOl 00pa3oBaTENbHOW MPOrpaMMbl CPEIHEro OOIIEero
obpazoBanust (POIl COO), mpeacraBieHHbIX B DenepanbHOM TOCYIApCTBEHHOM 00pa3oBaTEllbHOM
cragmapre COO, c¢ yuérom KoHueniuu mnpernogaBaHus ydeOHOro mnpeaMera «XUMHS» B
obpazoBarenbHBIX opranm3anusx Poccuiickoit denepannu, peaqu3ylonux OCHOBHBIE 00pa3oBaTelbHBIC
MIpOrpaMMBbl, 1 OCHOBHBIX NonoykeHui! «CTparerun pa3BuTHs BocriuTanus B Poccuiickoit @enepannu Ha
nepuof 1o 2025 roga» (Pacmopsikenue [IpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TIOAXOJOB K pa3pabOTKe MPOrpamMMbl 10 XUMHH, K ONpPEIEICHUIO0 OOIIEeH cTpaTeruu
00y4eHwsI, BOCIIUTAHUS U PA3BUTHS 00YJaIONIMXCS CPEJACTBAMH YUeOHOTo npeamera «Xumus» st 10—11
KJIaCCOB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIENTyanbHble mnoniokeHus OIOC COO o
B3aMMOOOYCIIOBICHHOCTH IeJed, COAepXKaHHs, PE3yJbTaTOB OOydeHHss W TpeOOBaHHA K YpPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

XuMudeckoe o0pa30BaHUE, MONTY4aeMOE BBITYCKHHMKAaMH 00Ie00pa30BaTeIbHON OpraHu3aluy,
SIBJIAETCSI HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAIONINM 3TAlloM peaTn3aliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIMX IETOCTHOW CHCTEMeE
XHUMHAYECKOro 0o0pa3oBaHUs. DTH IEHHOCTH KacaloTcs IO3HAHWS 3aKOHOB NPHUPOJBI, (HOPMUPOBAHHS
MHPOBO33pPEHHST M OOIIeH KyJNbTYyphl YENOBEKa, a TakKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JIOpPOBBIO M TPUPOAHOW cpene. Peanmsyercs xumuueckoe oOpa3oBaHHe OOydarolmuxcsi Ha
YPOBHE CpEIHEro o0Imero oOpa3oBaHUs CPEACTBAMHU YYEOHOTO MpeaMera «XUMHS», COJepKaHue H
MOCTPOCHUE KOTOPOTO OMPEIENEeHBl B MPOrpaMMe 10 XUMHHU C YYETOM clielM(PHUKH HAYKH XUMHH, €€
3HAYEHUS B MO3HAHUM NPUPOIBI U B MaTepHAIBbHOMN JKU3HN OOIIECTBA, a TAKXKE ¢ yUETOM OOLIMX IIENeH
MIPUHIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CHCTEMBbI CPEAHEro oOIlero odOpa3oBaHHs B
Poccuiickoit @eaepanuu.

XuMHsI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOyl0 pojb B COBPEMEHHOMH
LUUBWIN3AIMM, B CO3JaHUM HOBOM 0a3bl MarepuanbHOM KyibTyphl. OHa BHOCHUT CBOM BKIaj B
(hopMHpOBaHHE PALMOHAIBPHOIO HAY4YHOIO MBIIUIEHUS, B CO3JaHUE LEIOCTHOTO IpeicTaBlIeHUs 00
OKpYXXAarollleM MHUpPE KaK O €IWHCTBE IPUPOMABI U YEI0BEKa, KOTOpoe (popMHUpYyeTCsl B XUMHH Ha OCHOBE
[IOHUMAaHHUS BEIECTBEHHOI'O COCTaBa OKPY’KAIOIIEro MHpPa, OCO3HAHMS B3aUMOCBS3U MEXKIY CTPOCHHEM
BEILIECTB, UX CBOMCTBAMHU M BO3SMOXKHBIMU 00JIaCTSMU NIPUMEHEHUS.

TecHO B3aMMOIEHCTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMM, XHMHS CTajla HEOThEMIIEMOMH
4acThI0 MHUPOBOH KyJbTYpPbl, HEOOXOAMMBIM YCIOBHEM YCICIIHOTO TPYAa W JKU3HM KaXKAOTO 4JIeHa
obmectBa. CoBpeMeHHast XMMHUA KaK HayKa cO3MIaTebHasl, KAK HayKa BBICOKUX TEXHOJIOTUI HaIlpaBJIeHa
Ha pelleHue I00adbHbIX MPO0JIeM yCTOMYHMBOrO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOW, IHEPIETHYECKOH,
MUTIEBOH, SKOIOTUIECKON OE30MaCHOCTH M OXPaHBI 37I0POBBSI.

B coorBercTBUUM ¢ 00IIMMU LENSIMHU U MIPUHLUIIAMHU CPEOHEr0 00IIero o0pa3oBaHUs COEpKAHNE
npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypPOBEHb N3YUEHHS) OPUEHTHPOBAHO IPEUMYIIIECTBEHHO Ha
OOMIEKYTBTYPHYIO MTOATOTOBKY OOYYarOMUXCsl, HEOOXOMUMYIO UM Il BHIPAOOTKH MHPOBO33PEHUYECKUX
OPHEHTHPOB, YCIEIIHOIO BKJIIOUEHHsS B JKU3Hb COLMYMa, HNPONODKEHHS OOpa30BaHHs B Pa3IMYHBIX
0051aCTAX, HE CBA3aHHBIX HEIIOCPEACTBEHHO C XUMHEH.

CocraBnsgomMu peaMeTa «XUMus» ABISIIOTCS 0a3oBble Kypchl — «OpraHuyeckas XUMUS» U
«OO01as ¥ HeopraHuvecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUS KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHUM 110 HEOPraHWIECKOW XMMMH (C BKIFOUCHHEM 3HAHUH U3 OOLIeH XUMHHN)
W opraHuueckoil xumuu. DopMHpPOBaHME [JAaHHOH CHCTEMBl 3HAHWH NpPU HU3YyYEHUH NpenMera
obecrieunBaeT BO3MOXXHOCTh PACCMOTPEHHSI BCEr0 MHOI00OPa3Hs BEIIECTB Ha OCHOBE OOIIMX MOHSTHM,
3aKOHOB M TEOPU XUMHH.

Crpykrypa coaepkaHusi KypcoB — «Oprannueckas XumMus» 1 «OO0m1as 1 HeopraHuuecKast XuMHsD»
copMupoBaHa B MporpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO IOJIX0/Aa K HM3Y4EeHHIO y4eOHOro
MaTepuaga ¥ OOYCIOBIIEHa HMCTOPUYECKH OOOCHOBaHHBIM pa3BUTHEM 3HAaHUH Ha ONpenenEéHHBIX



TEOPETHUYECKUX YpOBHiX. Tak, B Kypce OpraHMYECKOM XMMHHU BEIEeCTBa pacCMAaTPUBAIOTCS HAa YPOBHE
KJIACCYECKOM TEOpUHU CTPOEHUS OPraHMUYECKHX COETUHEHHMH, a TaKKEe HAa YPOBHE CTEPEOXHMMHUECKUX U
3NEKTPOHHBIX MNPEICTaBIEHUH O CTpoeHUM BemlecTB. CBemeHns o0 M3ydaeMbIX B Kypce BelecTBax
Jaf0TCsl B Pa3BUTHUH — OT YTJIEBOJOPOJOB 1O CIOXHBIX OMONIOTMYECKH aKTUBHBIX coeArHeHHU. B kypce
OpPraHMYecCKOH XUMHM TIONYy4YaloT pa3BUTHE CQOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOMIErO
00pa3oBaHus MEpPBOHAYANLHBIE MPEACTABICHUS 0 XUMHUYECKOH CBSI3H, KJIACCHU(DUKAMOHHBIX MPHU3HAKAX
BEIIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMHUECKON PEaKIINH.

[lon HOBBIM yriiOM 3peHHs B MpeAMeTe «XUMHUs» 6a30BOr0 YPOBHS paccMaTpUBaeTCs M3y4CHHBIN
Ha YpOBHE OCHOBHOT'O 001Iero o0pa3oBaHusi TEOPETHUSCKHI MaTeprual U (PaKTONOTHYECKHE CBEICHHUS O
BEIIECTBAX M XMUMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias W HeopraHuvecKasl XUMUD)
o0ydJaromMMcsl TMPENOCTaBIsAeTCS BO3MOXKHOCT OCO3HATh 3HAYCHHUE TMEPHUOJMYECKOrO 3aKoHA C
O0IETEOPETUYECKUX M METOJOJOrMYECKUX IO3MIUH, TIy0Ke TIOHATh HCTOPHYECKOE H3MEHEHHe
(yHKIIH# 5TOro 3aK0Ha — OT 0000IIAOIIEH 10 OOBSCHSIONICH 1 TIPOTHO3UPYOIICH.

Enunas cucrema 3HaHMA O Ba)KHEWIMX BELIECTBaX, MX COCTaBe, CTPOCHUH, CBOMCTBaX U
MPUMEHEHNH, a TaKKe O XUMHUYECKHX PpEAKIUAX, WX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUA
nornonHseTcs B Kypcax 10 u 11 ximaccoB 3iaeMeHTaMu CofepKaHusl, UMEIOIIMMHU KYJIbTYPOJIOTHYECKUI U
MPUKIATHON XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT MOHHMMAaHHMIO B3aWMOCBS3M XHMHU C JPYTUMHU
HayKaMH, pacKphIBalOT €€ pojb B IIO3HABATENbHOW W MPAKTHYECKOW JESITETBHOCTH YeIOBeKa,
CIIOCOOCTBYIOT BOCHHMTAHHIO YBAXKEHHUsSI K IPOIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTHUYECKHX
MPHUIOKEHUH XMMHUH, IOMOTAIOT BBIITYCKHHKY OPUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npoOieMax, CBS3aHHBIX C XHMHEW, KPUTHYECKH OCMBICIUBATh HH()OpMAIMI0O M TPUMEHSTH €€ s
TIOTIOJTHEH S 3HAHUH, PEIIEHUS] MHTEIUIEKTYaIbHBIX W SKCIIEPUMEHTABHBIX UCCIIEAOBATENBCKUX 3a7a4. B
LIEIIOM CO/Iep)KaHWe y4eOHoro mpeameTa «XWMHSD JaHHOTO YPOBHSI W3YYEHHS OPHEHTHPOBAHO Ha
(dbopMHpOBaHHE y O0YYAIONIMXCSI MHUPOBO33PEHUYECKON OCHOBBI JUIsi TMOHHMaHHS (riiocopckux HieH,
TaKMX KaK: MaTepHaJbHOE E€IWHCTBO HEOPTaHHMYECKOr0 M OPraHWYeCcKOr0 MHpa, OOYCIOBIEHHOCTH
CBOWCTB BEIIECTB MX COCTABOM M CTPOEHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUN MyTEM DKCIIEPUMEHTA
W PEIIeHHs MPOTHBOPEUMI MEXAYy HOBBIMH (DaKTaMH M TEOPETUYECKHUMH TPEANOCHUTKAMH, OCO3HAHHE
pOTM XWUMHUH B PEUICHHH JKOJIOTHYECKAX IMPOOJIeM, a TakKe MpoOiieM cOepexeHHUs] IHEPTreTHUYECKUX
PECYPCOB, CBIPBs, CO3/TaHNS HOBBIX TEXHOJIOTHI I MaTEPHAJIOB.

B mmane pemeHus 3amad BOCIIMTAHUWS, PAa3BUTHS W CONMAIU3AINN OOy4AIONIMXCS MPHUHSITHIE
MpOrpaMMOi 1O XHUMHH TIOAXOABI K ONpPEHeNeHUIO COAepXaHWs W TIOCTPOSHHs TpeaMera
MpeaycMaTpUBAaIOT (OPMHUPOBAHNE YHHUBEPCAIBHBIX YYEOHBIX ACHCTBHI, MMEOMNX 0a30Boe 3HAUEHHE
JUTSI pa3JIMIHBIX BHIOB NEATEIEHOCTH: PEIICHUS Mpo0jIeM, IMOMCKa, aHaam3a U 00paboTKu MHGOPMAIIHH,
HEOOXOAWMBIX [UIS TPHOOPETEHUs OIbITa IPAKTUYECKOM ¥ HCCIENOBAaTENbCKONW JeATETbHOCTH,
3aHUMAOIIEH BAKHOE MECTO B TIO3HAHUU XUMHH.

B mpaktike mpenogaBaHWs XMMHW KaK Ha YpPOBHE OCHOBHOT'O OOIero oOpa3oBaHUS, TaK W Ha
YpOBHE CpemHero oOmero o0pa3oBaHWS, MPHU OMPENEICHUN COAEPKATENbHON XapaKTepPUCTUKU IIeel
W3Y4EeHUs TpeaMeTa HaIlpaBJICHHEM IIePBOCTENIEHHONH 3HAYMMOCTHA TPAJWIIMOHHO TPHU3HAETCA
(hopMupoBaHHE OCHOB XMMHYECKON HAYKHA KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHIECKON
NeSITETHHOCTH YellOBeKa M KaK OIHOrO M3 KOMIIOHEHTOB MHPOBOH KylbTypbl. C METOAMYECKOW TOYKH
3peHwsl TaKOH MOAXO/] K OMPENEIeHUIO [IeNel U3ydeHHs IMpeIMeTa SBISIETCS] BIIOJTHE OIPaBIaHHBIM.

CornacHo MaHHOM TOYKE 3pEHHS TIABHBIMU IEISAMH U3y4eHHS IMpenMera «XuMus» Ha 0a30BOM
ypoBHe (10 =11 xi1.) sBIISIFOTCS:

e (hopMUpOBaHHE CHCTEMBl XMMHUYECKHX 3HAHWM KaK Ba)KHEWIeH COCTaBJISAIONIEH eCTeCTBEHHO-
Hay4YHOW KapTWHBI MHpa, B OCHOBE KOTOPOW JIeKAT KIFOYEBBIE MOHATHA, (pyHIaMeHTaIIbHBIC
3aKOHBI M TEOPHH XUMHH, OCBOEHHE S3bIKa HAyKW, YCBOGHHE W IIOHHMaHUE CYIIHOCTH
JOCTYITHBIX O0OOIIEHNH MHPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHHE C HUCTOpHEeH HuX
Pa3BUTHUSA U CTAHOBJICHMUS,

e (QopMupoBaHME M pPa3BUTHE MPEICTABICHUH O HAy4YHBIX METOJaX IO3HAHHUs BEIIECTB U
XUMHAYECKUX pPeakIHuid, HEOOXOAMMBIX ISl MPUOOPETEHUsI YMEHUI OpPHEHTHPOBATHCS B MHUDE



BEIICCTB M XMMWYECKHX SBJICHHH, MMEIOINIMX MECTO B TPHUPOAC, B TNPAKTUYECKOH U
MTOBCETHEBHOW KU3HU;

e DPa3BUTHEC YMCHUW U CIOCOOOB JEATEIHLHOCTH, CBS3aHHBIX C HAONIONECHHEM W OOBSICHCHUEM
XUMHYECKOTO SKCIIEPUMEHTA, COOMIOACHUEM MPaBUil OS30I1acCHOr0 00pAIeHHs C BEIISCTBAMH.

Hapsgy ¢ 3tuM, comepkaTelbHAas XapaKTEpUCTHKA IeNed W 3a/Jad W3YyYeHHUs MpenMera B
mporpaMMe 0 XUMHHM YTOYHEHA M CKOPPEKTHpPOBaHA B COOTBETCTBUU C HOBBIMHU IPUOPUTETAMHU B
cUCTeMe cpemaHero ooOiero ooOpa3oBanus. CerogHss B MPENOJaBaHUM XWUMHUA B OOJIBIICH CTEICHU
oTAaéTcs TPEANOYTEHUE MPAKTHYECKOW KOMITOHEHTE COAepKaHUs OOy4eHHUs, OPHEHTHPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I1e00pa30BaTeNbHON OpraHu3alluK, BJAJCIOIICr0 HE HA0OpPOM 3HAHWM, a
(hYyHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHMSMM aKTHUBHOIO TOJYYCHHS 3HAHWHA U
MPUMEHEHHS MX B PEATbHOMN JKU3HU JIJISl PEIICHUS IPAaKTUYECKUX 3a/1ay.

B cBs3M ¢ 3THM NpU M3YYEHUHU MpeaMera «XHUMHUs» JOMUHUPYIOIICEe 3HauYeHHE MpPUOOpETaroT
TaKHe U U 3a/1a4M, KaK:

ajanTaius O0ydJarolMXCs K YCJIOBHUSM JMHAMHUYHO pPa3BUBAIOLICTOCS MHpa, (GopMupoBaHue
MHTEIUICKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K  €amMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIIBHOMY TPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX
C BEIIECTBAMH U UX IPUMEHECHUEM;

(dopMupoBaHue y OOYYAIOUIMXCSA KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), MMEIOIIMX
YHUBEpPCAIbHOE 3HAYCHHUE IS PAa3JIMYHBIX BUJIOB JCATEIBHOCTH: PELICHHS MPoO0JieM, MMOMCKa, aHAIN3a U
00paboTku MH(OpPMAIIMU, HEOOXOAUMBIX JUIS IPHOOPETEHHUS OIbITa JICATEIBHOCTH, KOTOpas 3aHUMAaeT
Ba)XHOE MECTO B IO3HAHMM XHMHH, a TAKKE JJIS OICHKH C IMO3WIMH JKOJIOTHYECKOH 0€30MacHOCTH
XapakTepa BIUSHHUS BEIISCTB U XMMHUYECKMX ITPOIICCCOB HA OPTaHM3M YelIOBEKa M MPUPOIHYIO CPEy;

pa3BUTHE I[I03HABATEIBHBIX HMHTEPECOB, HHTEUICKTYaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
00y4aroMMXCs: CIIOCOOHOCTH CaMOCTOSATENFHO MPHUOOPETaTh HOBBIE 3HAHUS M0 XMMUU B COOTBETCTBUU C
YKU3HEHHBIMHU MTOTPEOHOCTSAMH, UCIIOIB30BaTh COBpEMEHHBIE HH()OPMAITMOHHBIE TEXHOIOTUN IS TTOUCKa
W aHaJM3a y9eOHON ¥ HAYIHO-TIOMYISIPHONH MHPOPMAIMH XUMHYECKOTO COJICPKAHMUS,

(dbopMHpOBaHHE M DPAa3BUTHE Yy OOYYAIONIMXCS ACCOIMATUBHOIO W JIOTHYECKOTO MBIIIICHUS,
HaOII0IaTENNFHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOMUMEBI, B YaCTHOCTH, TIPH
IJJAHUPOBAHUY M TPOBEACHNN XUMHYECKOT0 AKCIIEPUMEHTA;

BOCIIHTaHWE y OOy4arommxcsi yOeKIEHHOCTH B TYMAaHHCTHYECKOW HAIMPABIEHHOCTH XHMHH, €&
BXHOW POJHM B pEIIEHUH TIO0ANTBHBIX MPOOJIEM PAIOHAIBHOTO MPUPOAONOIH30BAHMS, TOMOTHEHUS
JHEPTeTUYECKUX PECYpPCOB M COXPAHEHUS NPHPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH
OepeXHOTO OTHOMICHUS K MPUPOZE U CBOEMY 3II0OPOBBIO, a TAKKe MPHUOOPETEHHS ONBITA MCIIONB30BAHUS
MIONTyYeHHBIX 3HAHUHM IS MPUHATHS TPAMOTHBIX PEUICHWHA B CHTYAIHsIX, CBS3aHHBIX C XHUMHYECKHMH
SIBIICHUSIMU.

B y4eOnoM mutaHe cpemHero oomiero oo0pa3oBaHus MpeaMeT « XUMHsD 0a30BOTO YPOBHS BXOIUT B
COCTaB MpeAMETHOH o0acTn «EcTeCTBeHHO-HAYYHBIE IPEIMETHI».

OO1ee 9nciIo 9acoB, OTBEAEHHBIX IS M3yYEHUs] XMMUHU, Ha 0Aa30BOM YpOBHE CPEIHEro OOIIero
oOpasoBaHus, coctaBisieT 68 wacos: B 10 xiracce — 34 gaca (1 gac B Henmemro), B 11 kmacce — 34 gaca (1
gac B HEIETIO).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTrnyeckne 0CHOBBI OPraHMYecKOil XMMHUH

Hpez[Mer OpI‘aHH‘IeCKOfI XHUMUH: €€ BO3HHMKHOBCHHC, Pa3BUTUC U 3HAYCHUC B IMOITYUCHHWUN HOBBIX
BEIIeCTB U MaTepuaioB. Teopus CTpoeHHs opraHHMYecKuX coeauHeHUd A. M. byTiepoBa, e€ OCHOBHBIE
nosioxkeHus. CTpyKTypHbIE (OPMYJIBI OPraHUYECKUX BEIISCTB. [ OMOJIOrusi, M3oMepus. XUMUYeCKas
CBA3b B OPTaHUYCCKUX COCAMHCHHUAX — OAMHAPHBIC K KPATHBLIC CBA3H.

[IpencraBnenre o KiIacCUPHUKAMK OpPraHUYECKHX BelmlecTB. HoMeHKIaTypa OpraHMYecKux
COeMHEHNH (cucTemMaThyeckas) W TpPUBHAIbHBbIE HAa3BaHUS BaXKHEHIINX IIpEeICTaBUTENEH KIACCOB
OPraHnvYCCKNX BCIICCTB.

9KCHepI/IMeHTaJ'ILHLIe MCTOJIbI HU3Y4YCHUA BCIIECTB U HUX HpeBpaHIeHHfIZ O3HAKOMJICHHUE C
oOpasliaMi OpraHHYECKHX BEIIECTB W MaTepuajiaMi Ha WX OCHOBE, MOJCIHPOBAHHE MOJICKYI
OpPraHnvdeCKruX BCUICCTB, Ha6HIOI[eHI/Ie U ONHUCAaHHUEC JACMOHCTPAIlMOHHBIX OIIBITOB IO IMPEBPALICHUIO
OpraHMYEecKHX BEIIECTB MPU HATPEBaHWU (TUIABJICHUE, OOYTIIMBAHUE U TOPEHNUE).

Yraesonopoasl

AJNKaHBI: COCTAaB M CTPOEHUE, TOMOJIOTHYECKUH psi. MeTaH u 3TaH — MPOCTEUIIHE PEeICTaBUTENN
aNKaHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBAa (PEakIMH 3aMelIeHWs M TOPEHWs), HaXOXKIECHUE B
MIPUPOJIE, ITOTYYEHHUE U IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTpPOEHHE, TOMOJOTHYECKHMH pAA. OTWIEH W TPONWIeH — MpocTeHmme
NPEICTAaBUTENIN  aJKCHOB: (U3WYECKHME M XHMHYECKHE CBOMCTBA (peakuuMd THIPHPOBAHUS,
raJIOr€HUPOBAHUS, TUAPATALMH, OKUCIICHHUS U ITOJIUMEPHU3aLUN ), IIOIy4YeHHE U IPUMEHEHUE.

Anxamuensl: 6yraauen-1,3 u merminOyramuen-1,3: cTpoeHre, BAKHEHITNE XUMHYCCKHE CBOWCTBA
(peaxuus nonuMepuzanuu). [loaydeHre CHHTETUYECKOTIO KayduyKa U PE3UHBL.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJOTHYCCKHM psm. AICTHICH — IMPOCTEHIITHII
[IpPEACTaBUTENb aJKUHOB: COCTaB, CTpoeHHe, (U3MYeCKUe M XUMMYECKUE CBOIicTBa (peakiuu
TUIPUPOBAHMS, TAJIOTCHUPOBAHUSI, THAPATALIMH, TOPEHNUS ), IOITY4YECHHE U IPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHme, (U3MYECKHME W XHUMHYECKHE CBOWCTBA (peakIuu
rajJOreHUPOBAHNS U HUTPOBAHUS), IOIy4YEHHE U IPUMEHeHue. 101yon: cocmag, cmpoenue, uzuveckue u
Xumuueckue C@ouUcmea (peakyuu 2an02eHUpPoSaHusi U HUMPOBAHUs), NONYHYeHUe U HNpUMeHeHuUe.
Tokcu4HOCTh apeHOB. ['eHeTHueckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAUISKALIIMMU K Pa3IMYHBIM
KJaccam.

[Ipuponusie ncTouHnkn yriaeBoaoponos. [Ipuponnsrii ra3 u nmomytaele HehTsIHBIE Ta3bl. HedTh 1
e€ mpoucxoxaerne. CrocoObl mepepabOTKM  HeTH: TeperoHka, KpEeKWHT  (TePMHUYECKHIA,
KatanuTuueckuil), muponus. [Iponykrel nepepaboTku He)TH, MX NPUMEHEHHE B MPOMBIIIIEHHOCTH U B
ObITy. KaMeHHBIH yronb U mpoayKThI €ro nepepadboTKy.

OKCHepUMEHTalbHbIE METOIbl HM3Y4YEHHS BELIECTB M MX MPEBPAIUCHUNA: O3HAKOMJICHHE C
o0pasuamu miacTMacce, KaydyKoB U pe3uHbl, Komiekuuu «HedTs» u «YTomab», MogenupoBaHue MOJIEKYI
YIJIEBOIOPOJOB U TaJIOr€HONPOM3BOAHBIX, MPOBEACHHE NPAKTHYECKOW paboThl: MOJydeHUE 3TWIEHA U
W3y4YEHHE eT0 CBOMCTB.

Pacuérnble 3agaun.

Bbluucnenrss mo ypaBHEHHIO XMMHYECKOM peakUuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO

BEIleCTBa MM MPOAYKTA PEAKIHH 10 WU3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO U3 HMCXOJHBIX
BEIIIECTB WJIH MPOAYKTOB PEAKIIUN ).

Kucnopoacoaep:xaniue opranndecKue coeTuHeHUsI

[IpenenbHBIE 0JHOATOMHEIE CIIHPTHI. METAHONI M 3TAHON: CTPOCHUE, (PU3UUYECKHE M XUMHUUYECKHE
CBOlicTBa (peakiMM C AaKTUBHBIMH METaJJIaMH, TaJOr€HOBOJOPOJaMH, TOpPEHHE), IpPUMEHEHHE.



Bonopoansie cBA3M MexAy MOJIEKylaMH cCOUpTOB. JlelicTBME MeTaHONa M 3TaHOja Ha OPraHu3M
YeoBeKa.

MHOroaToMHbI€ CHUPTHL. OTUJICHTIMKOND M TJIHLEPUH: CTpoeHHe, (pu3nyeckue U XUMHUYECKUE
CBOMCTBa (B3aMMOJCHCTBHE CO IIETOYHBIMH METaJIaMM, KAa4eCTBEHHAs pPEakiys Ha MHOrOaTOMHBIC
cnupThl). JlelicTBUE Ha OpraHu3M 4enoBeka. [IpuMeHeHne rueprHa U STUIICHTITUKOISL.

@deHon: cTpoeHHWE MONEKYNbl, (DU3MYECKHE W XHMHYECKHE CBOWCTBA. TOKCHYHOCTH (QeHona.
[Mpumenenue deHomna.

Anpaerunsl U xemoHwvl. DopMmanbaerui, aueraiblIerui: CTpoeHHe, (QU3HUYECKHEe H XUMHUYECKUE
CBOMCTBA (peaKklMy OKHUCIEHHS U BOCCTAHOBJICHHS, KAUEeCTBEHHBIE PEAKIINH ), IOJIyU€HUE U IPHMEHEHUE.

OnHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBBIE KHUCIOTH. MypaBbuHasT M yKCyCHasi KHCJIOTHI:
cTpoeHne, (PU3MUECKHMEe W XWMHUYECKHE CBOMCTBa (CBOWCTBa, OOLIME IS Kiacca KHUCIOT, pPEeaKius
sTepuduKanum), monydeHne u npuMeHenrne. CTeaprHOBas U OJIEMHOBAsl KHUCIOTHI KaK IMPEACTaBUTENIH
BBICIIMX KapOOHOBBIX KHCIIOT. MbLIa KaK COJTM BBICIINX KapOOHOBBIX KUCIIOT, HX MOIoIIIee JieiicTBHE.

Crnoxsble 3(Upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. [MApOnH3 CIOKHBIX 3QHUpOB. KUpHL
I'mapoinns sxupos. IIpuMeHeHue xxupoB. bruonoruyeckas posib >KUpOB.

VYrneBomsl: coctaB, KiaccHu(UKAIMs YrieBoAoB (MOHO-, M- W Tonucaxapujpl). [Jrokoza —
MPOCTEHIINI MOHOCAXapH: OCOOCHHOCTH CTPOEHUS MOJIEKYJbI, QU3MUECKHE M XUMHUYECKUE CBOWCTBA
(B3aumopeiictBue ¢ ruapokcumom meau(ll), okucieHne ammuadHbIM pacTBOpoM okcuuma cepedpa(l),
BOCCTaHOBJIEHHE, OpOYKEHHE TIIOKO3bI), HaXOXJAECHHE B NPUPOAE, MPUMEHEHUE, OMonornyecKkas poib.
®otocunTe3. OpyKTO3a KaK N30MEP TIFOKO3HI.

Kpaxman w memronoza kak mNpupoaHbie momuMepbl. CTpoeHHe Kpaxmalla W LEIITION03bI.
du3uvecKkrne 1 XMMUIECKre CBOWCTBA KpaxmMaia (THAPOIN3, KadeCTBEHHAS PEaKIisl C HOIOM).

OKcIiepruMeHTaNbHBIE METOBl H3yUEHHSI BEIIECTB U MX MPEBPAIICHUN: poBeieHNe, HabIoAeHre
¥ ONMHCaHUE EMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIMPTOB, KaYeCTBEHHBIE PEAKIIMH OIHOATOMHBIX
CIUpTOB (OKHCIIeHHE 3Tanona okcumoM Mean(ll)), MHOroaTOMHBIX CITUPTOB (B3aMMOICHCTBHE TIIMIICPHUHA
¢ ruapokcugom wmemu(ll)), ampmernmoB (OKHWCIIEHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) m
ruapokcugom Meau(ll), B3anmMomelcTBHE Kpaxmana C HOIOM), TPOBEACHHE IMPAKTHUECKOH paboTHI:
CBOMCTBa PacTBOpPa YKCYCHOM KUCJIOTHI.

Pacuérnrie 3amaun.

Brruncnenns mo ypaBHEHHIO XMMHYECKOH peakmuu (Macchl, 00hEMa, KOJIMYECTBA HCXOTHOTO
BEIIeCTBa FJIM MPOAYKTa PEAKIHH 10 M3BECTHBIM Macce, 00BEMY, KOIMYECTBY OIHOTO W3 HMCXOIHBIX
BEIIIECTB MJIH MPOAYKTOB PEAKIINN).

A3zoTcozepKaIne OpraHuiIecKrie COSIMHEHHUSI.

AMUHOKHCIIOTHI KakK aM{QoTepHble OpraHWYecKhue coenuHeHus. Du3ndeckne W XUMHYECKHe
CBOWCTBAa aMHHOKHCJIOT (Ha IpuMepe TIUIHA). bromorndeckoe 3HaueHre aMHHOKUCIOT. [lenTupl.

benku xak mpupoHbIE BRICOKOMOJNEKYIISIpHBIE coennHeHs. [lepBuyHas, BTOpUYHAS U TPETUUHASL
CTpYKTypa OenmkoB. XHUMHUYECKHe CBOWCTBA OENKOB: THAPOIN3, ACHATYpAIHsl, KAYeCTBEHHBIC PEaKI[iu Ha
Oemku.

OKCIIeprIMEHTANbHBIE METOIBI U3yUSHHs BEIIECTB M MX MpeBpaIleHuil: HaOIr0eHNe U OIHMCaHue
JIEMOHCTPAIIMOHHEIX OIBITOB: IEHATYpAI¥sl OSTKOB IPH HATPEBAHWH, IIBETHHIE PEAKIINH OEITKOB.

BricokomolieKkyIApHbIE COeTUHEHUS

OCHOBHBIE TIOHSATHS XUMHH BBICOKOMOJNEKYJSIPHBIX COENWHEHHWI: MOHOMEp, IOIIUMeEp,
CTPYKTYPHOE 3BEHO, CTEleHb ITONIMMEPU3aliN, CPEIHssl MOJNeKyispHas Macca. OCHOBHBIE METO[IbI
CHHTE3a BHICOKOMOJIEKYIISPHBIX COSTUHEHUH — TIOJTMMEPH3AIIHs U TTOTUKOH ISHCAIIHS.

OKCIIeprMEHTANbHBIE METONbl HM3y4YeHWs] BEIIeCTB W WX IMpEeBpaIleHUH: O3HAKOMJIEHHE C
o0pasmamu MPUPOTHBIX M UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAyUyKOB.

MexripenMeTHbIe CBSI3H.

Peanuzamnus MexnpenMeTHBIX CBA3€M Mpu HU3ydyeHUU opraHnuydeckod xumuu B 10 Kmacce
OCYLIECTBIIIETCSl Yepe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M NOHSITHI,
SIBIISTIOLINXCSL CHCTEMHBIMU JJIS1 OTJAENBHBIX MTPEMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.



OOIe ecTeCTBEHHO-HAYYHbBIC TMOHATHA: SABJCHWE, HAydHBIH (DakT, TMIIOTE3a, 3aKOH, TEOpHS,
aHaliM3, CHUHTE3, KIACCH(PUKAIUA, MEPUOANYHOCTh, HAOMIOMCHNE, W3MEPEHHE, JKCIIEPHUMEHT,
MO/ICTTPOBAHUE.

dusvka: MaTepus, SHEPrUs, Macca, aToOM, OBJCKTPOH, MOJEKYJIa, JHEPreTHUYECKHA YPOBEHb,
BEIIIECTBO, TeI0, O0BEM, arperaTHOE COCTOSHHE BEIIECTBA, (PU3MUYCCKHUE BETHYMHBI W CAMHHUIBI WX
HU3MEpEHU.

Buonorus: xierka, opraHusMm, Ouocdepa, OOMEH BeIIECTB B oOpraHusMe, (OTOCHHTE3,
OMONOrMUECKH aKTUBHBIE BEIeCTBa (OCNKH, YIIIEBObI, )KUPHI, (DEpPMEHTHI).

T'eorpadus: MuHEpabl, TOPHBIE IIOPOIBI, TIOJIE3HBIE HCKOMTaEMBIE, TOIIHBO, PECYPCHI.

Texnomorus: MUIICBBIC MNPOAYKTBI, OCHOBLI pPAUOHAJILHOI'0 IIHTAaHUA, MOIOIIHUE CPCIACTBA,
JICKapCTBCHHBIC M KOCMCETHYCCKHE IIpflaparbl, MaTr€pualibl M3 MHCKYCCTBECHHBIX U CHUHTCTUUYCCKUX
BOJIOKOH.

11 KUIACC
OBIIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XHMHHU

XUMHUYeCKAH JIeMEHT. AToM. SIIpo aToma, U30TOIEI. DIEKTPOHHAS 000JI0UKa. DHEPreTHIECKUE
YPOBHH, TOIYPOBHH. ATOMHbIe oOpOuTanu, S-, P-, O- a31emenThl. OCOOCHHOCTH pacHpeneeHus
JJIEKTPOHOB MO OpOWTAIsIM B aTOMax »JJEMEHTOB TMEPBBIX UETHIPEX TMEPHOAOB. OJIEKTPOHHAS
KOH(UTYpanys aTOMOB.

ITepuonmueckuii 3akoH u Ilepuoanueckas cucreMa xumudeckux anemeHTos . M. Menpeneesa.
CBs13b TIepHOAMYECKOr0 3aKoHa U Ileproandeckoit cucteMbl XuMudeckux dneMerToB JI. M. Menneneena
C COBPEMCHHOW TEOpHWEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH W3MCHCHHUS CBOMCTB XHMHUYCCKUX
3JIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BEIIECTB IO TPyNIaM H TepuojaM. 3HAaueHHE
MEPUOANYECKOT0 3aKOHA B PA3BUTUU HAYKU.

Crtpoenne BemecTBa. XUMUYECKask CBS3b. BUIBI XUMUYECKOH CBS3U (KOBaJeHTHAs HETONISIpHAs U
MOJISIpHAs, WOHHAS, MeTaJUTmueckas). MexaHn3Mmbl 00pa3oBaHHUS KOBAJIEHTHOH XWMHUYECKOH CBS3H
(0OMEeHHBIA W JOHOPHO-aKIENTOPHEIN). BomopomHas cBs3b. BajaeHTHOCTB. DJIEKTPOOTPHIIATEIIEHOCTD.
Crenenp okucnenus. MIoHbI: KATHOHBI 1 aHUOHEL.

BerectBa MONEKyIApHOTO W HEMOJIEKYISIPHOTO CTPOCHUS. 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTBA.
THIBI KPUCTATUNTMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THIA KPHCTAJUINIECKON PEMIETKH.

[lonsTe o nucnepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMAHBIE pPacTBOpPHL. MaccoBasi IO
BEIIleCTBa B pPacTBOpE.

Kraccudukanuss HeopraHmueckux coenanHeHHi. HoMeHKiIaTypa HEOpPraHWYeCKHX BEIeCTB.
['enerndeckas CBs3b HEOPTAHUYECKHUX BEIIECTB, MPUHAIISKANINX K PA3IAIHBIM KIIaccaM.

Xumudeckas peakmusi. Kiaccuukamus XMMIYIECKUX PEaKIIiii B HEOPTaHMYECKOH U OpTaHUIeCKOH
XUMHUH. 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXpPaHEHWS M TPEBpalleHUs HSHEPTHH IIPHU
XUMHYECKUX PEaKIIHIX.

CKOpOCTh peakiiny, e€ 3aBUCUMOCTh OT pa3uYHbIX (hakTopoB. OO0paTUMBbIE peakiiny. XUMAYECKOe
paBHOBecre. DaKTOpHI, BIUSIONINE HA COCTOSHUE XUMUIecKoro paBHoBecus. [Ipuniun Jle Illarense.

OnexTponutuieckas aucconuanud. CUibHBIE U clia0ble dIeKTponuThl. Cpena BOJHBIX pACTBOPOB
BEIIIECTB: KHUCas, HEUTpaabHas, MIEIOYHAS.

OKHCIHTENBHO-BOCCTAHOBUTENLHBIE PEAKIIHH.

OKCIIeprMEHTANbHBIE METOJbl M3y4YeHHS BENIECTB W WX IPEBpPANICHUN: JIEMOHCTpAIHs TaOJHIl
«[lepuogmueckass cucrema xumudeckux odnemerntoB JI. W. MenneneeBay, wu3ydeHue Monenen
KPUCTAJUIMYECKUX DPEIIETOK, HAOJIIONEHNE W OIMCAHME JIEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIBITOB
(pa3nokeHHE MEPOKCHAA BOIOPOAA B MPUCYTCTBUM KaTajM3aTropa, ONpeleseHHE Cpenbl PacTBOPOB
BEIIECTB C MOMOLIbI0 YHHUBEPCAIBHOI'O MHIWKATOpA, PEAKUUH HOHHOrO OOMEHa), IpOBEICHHE
MPAaKTUYECKOH paboThl «BnusHue pa3iniHbix (pakTopoB HA CKOPOCTH XUMHUYECKOH PEaKLIUn.



Pacuérnsie 3anaumn.

Pacuérel mo ypaBHEHHSM XUMHYECKMX pPEAKUUN, B TOM YHCIEC TEPMOXUMHUYCCKUE PACUETHI,
pacy€Thl C UCIIOIB30BAHUEM MOHSITHUS «MACCOBAs JIOJISI BEHICCTBAY.

Heopranuyeckas xumus

Hemeramnsl. [Tonoxenue nemeramioB B [lepuonnueckoit cucreme XuMu4eckux snemeHToB /. U.
MeHnneneeBa U OCOOEGHHOCTH CTpOeHHsS aTtoMoB. Dusndeckue cBOMCTBa HEMETAUIOB. AJUIOTPOMHS
HEMETaJUIOB (Ha IpUMeEpe KUCIOopoa, cepbl, pocdopa u yriaepoaa).

XWMHUYECKHE CBOMCTBA BaYKHEHUIIMX HEMETANIOB (TaJIONeHOB, Cephl, a30Ta, ¢ocdopa, yriepoja u
KPEMHHUS) U UX COCAMHECHUHN (OKCUIOB, KUCIOPOACOACPIKAIIUX KUCIOT, BOJOPOJHBIX COSIUHEHHU ).

IIpumenenne BaXXHENIIIMX HEMETAIJIOB U UX COEAMHEHU.

Meramnbl. Ilonoxxenue meramnoB B Ilepuonuueckoi cucreme XxumMudeckux snemeHtos [[. M.
Menneneea. OcOOCHHOCTH CTPOEHHS JJIEKTPOHHBIX 000J10ueK aToMOB MeTauioB. OOmme ¢Gusnyeckue
cBoiicTBa MeTaiToB. CIIJIaBBI METAJUIOB. DJIEKTPOXUMUICCKUH Psii HATIPSHKEHU METaJIIOB.

XUMHYECKAE CBOMCTBA BAXKHEHIINX METAIJIOB (HATpWA, Kajwi, KaabI[Mi, MarHWi, aJIOMUHHUH,
[IUHK, XPOM, KeJIe30, MEIb) U UX COCTMHCHUM.

O6mue crocoOsl MoTy4YeHus: MeTayuIoB. [IpuMeHeHre MeTalioB B OBITY U TEXHUKE.

9KCHepI/IMeHTaJ'ILHLIe METOABI HM3Y4YCHHA BCIICCTB U HX HpeBpaIlIeHHfli HU3YYCHUC KOJUICKIIUU
«Metamipl B CIUIaBBI», 00pa3lloB HEMETANIOB, PEIICHHE JKCIIEPUMEHTANBHBIX 3a/ad, HAONIoJACHUE U
ONnMCaHnue€ JAEMOHCTPAIIMOHHBIX U na6opaT0pHHx OIIBITOB (BSaHMO}IeﬁCTBHe TUAPOKCHUAA aJIFOMUHUA C
pacTBOpaMu KHMCJIOT U IIIGJ'IO'—ICI‘/‘I, Ka4Y€CTBCHHBIC PCAKIIMU HA KAaTHOHBI MeTaJ'IJ'IOB).

Pacuérnsbie 3anaumn.

Pacuaérer Maccel BemecTBa Wi 00bEMA Ta30B IO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WIIH
00BEMY OTHOTO M3 YYACTBYIOIINX B PEAKITUU BEIICCTB, PACUETH MacChl (00bEMa, KOIMYECTBA BEIIECTBA)
HPOJIYKTOB PEAKIUH, €CIIU OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHS U KM3Hb

Ponp xumum B 0OECIICUCHHHM DJKOJIOTHYECKOM, JHEPIeTUYCCKOH W TIHIIEBOW Oe30MacHOCTH,
pa3BuTUU MenUUKHBL [IoHATHE 0 HAYYHBIX METOAAX [TO3HAHUS BEUIECTB U XUMUUECKUX PEAKII M.

[pencrarnenuss 00 OOIMMX HAYYHBIX MPHHIUIAX POMBIIUICHHOTO TONYYCHHS BasKHEHITHX
BELLECTB.

YemoBek B MUpE BEUIECTB M MATEPUANIOB: Ba)KHEMIIME CTPOUTENBHBIE MAaTEpUAbL,
KOHCTPYKLIMOHHBIE ~MAaTepuajbl, Kpackd, CTEKJIO, KepaMHKa, MaTepuaibl s DJIEKTPOHUKH,
HaHOMaTepuaibl, OpraHUIeCKHEe 1 MHHEPAIbHBIC Y00 PEHHSI.

XuMHS U 300pPOBbE YENIOBEKA: MPAaBUJIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB, IpaBUIIA
0e301acHOT0 UCTIONH30BAHMSI ITPEITapaToB OBITOBOW XMMHH B TTOBCEHEBHOM KH3HM.

MexnpeaMeTHbIe CBSI3H.

Peanmzarms MeXnpeaAMETHBIX CBs3eH NpH W3YYeHWH OOIIed W HEeopraHW4ecKo XxumMuu B 11
KJIACCEe OCYIIECTBIISIETCS dYepe3 HCIIONB30BAaHWE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX IOHSITHH, TaK W
MOHSTUH, SIBJSIOLIUXCSI CHCTEMHBIMU JJIS1 OTJIENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmme ecTecTBEHHO-Hay4YHBbIE TOHATHS: HAyYHBIA (aKT, TUIMOTE3a, 3aKOH, TEOpHs, aHalm3,
CHHTE3, KiIaccH(UKalWs, MEepUOTUIHOCTh, HAOIIOAEeHWE, AKCIEPUMEHT, MOJAEIHpPOBaHUE, H3MEpEeHHe,
SIBJICHHE.

Odusuka: MaTepusi, HHEPrusi, Macca, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HU30TOI,
PaaroaKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUIECKUI YPOBEHB, BEIIECTBO, TEII0, 00BbEM, arperaTHOe COCTOSHUE
BelllecTBa, (PM3MUYECKHe BETMUNHBI U €IUHUIIBI MX U3MEPEHUs, CKOPOCTb.

buonorus: xierka, opraHu3M, 3KocucTeMa, Oumocepa, MAKpOo- ¥ MHUKPOIJIEMEHTHI, BUTAMUHBI,
O0OMEH BEIECTB B OPTaHU3ME.

I'eorpadus: MuHEpAIIBI, TOPHBIE TIOPOJIBI, TOJIE3HBIE UCKOTIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHonorus: XUMHUYECKas IPOMBIIIIEHHOCTb, METAJUIYypPrusi, MPOU3BOACTBO CTPOUTEIbHBIX
MaTepuasoB, CEIbCKOXO3SIMCTBEHHOE MPOW3BOACTBO, IMHINEBAS MPOMBIIIIEHHOCTh, ()apMaleBTU4YecKas



MNPOMBIIIUICHHOCTb, IPOU3BOACTBO KOCMCTUYCCKUX MPCIapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepualioB, 3JICKTPOHHAS MPOMBIIIIJIICHHOCTh, HAHOTCXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIPOTPAMMBI 110 XUMHWU HA BA30BOM
YPOBHE CPEAHEI'O OBIIIET'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranapiuBaeT TPeOOBAaHUS K pPE3yJibTaTaM OCBOCHHUS OOYYAIOIIUMUCS MPOrpaMMm
cpenHero oOmero o0pa3oBaHUS (JMYHOCTHBIM, MeETalpeJMETHBIM M IpeAMeTHbIM). Haydno-
METOANYECKOH OCHOBOW IJisi pa3paOOTKH IJIAHUPYEMBIX pe3ylbTaTOB OCBOCHHS IPOrpaMM CpETHETO
o0111ero 00pa3oBaHusl SABISETCS CUCTEMHO-ICATENIbHOCTHBIN MTOIX O/,

B cooTBercTBHU C CUCTCMHO-ACATCIIbHOCTHBIM IMOAXO0A0M B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHUS TIpeaMmera «XHMHS» Ha YpOBHE CpenHero oO0Iero oOpa3oBaHHs BBIICICHBI CICAYIOIINE
COCTaBJISIOIINE:

OCO3HaHHE OOYYAIOIIMMHUCS POCCHUCKOW TPaKAAHCKOW MIGHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITETLHOCTH M CAMOOIIPEENEHHUIO;

HaJIM4ne MOTUBAIINU K OGy‘IeHI/IIO;

LIeJICHANIPABJICHHOE DPAa3BUTHE BHYTPEHHHX YOSKICHHMH JIMYHOCTM Ha OCHOBE KIIFOUEBBIX
LEHHOCTEeH W UCTOPHUECKHUX TPaJUIMK 0a30BOI HAYKH XHMUH;

TOTOBHOCTh W CIIOCOOHOCTH OOY4YaIOIIMXCS PYKOBOJICTBOBAaThCSI B CBOGH JIESITEINBHOCTH
IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaAMH, IIPUCYHIUMHA IleJIOCTHOﬁ CUCTEME XUMHNYECCKOI'O O6paSOBaHI/ISI;

HaJIM4Yue€ MpaBOCO3ZHAHUSA 3KOJIOTHUECKON KYJIBTYPBI U CIIOCOOHOCTH CTaBHUTH neinm " CTPOUTH
JKN3HCHHBIC I1JIaHBbI.

JImgHOCTHBIE pE3yAbTATHI OCBOCHUS MpeaMeTa «XWUMHUS» JOCTUTAIOTCS B €IUHCTBE YICOHOH H
BOCHHUTATEIbHON JACATCIIBHOCTU B COOTBETCTBHU C I'YMaHUCTUYCCKUMHU, COUUOKYJIbTYPHBIMH, TYXOBHO-
HPAaBCTBCHHBIMU LIEHHOCTSMH U HJ€aJaMU POCCHHCKOrO TIpa)KAaHCKOro OOIIecTBa, HPUHSITHIMU B
o0liecTBe HOpMaMM U MpaBWJIaMM IIOBEJIEHHs, CIIOCOOCTBYIOLIMMHU IIpoleccaM CaMOIIO3HAHUS,
CaMOpa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUS JTMYHOCTU O0YHaIOIIHUXCA.

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHUS IpeaMeTa «XHMUS» OTpaxaroT c(hOPMHUPOBAHHOCTH OIIBITA
[I03HABATEIbHOM U MPAKTUYECKON AEATEIbHOCTH OOYUYaIOLIMXCS 110 peajau3alyy NPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS .

0CO3HaHUs 00YYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPaB M 0053aHHOCTEH, YBaXKEHUS K 3aKOHY
U TIPaBOIOPSIIKY;

IIPEACTABJICHUS O COLMAIBHBIX HOPMaX U MPaBUIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM IEATENbHOCTH IPH CO3AaHUM YUEOHBIX IIPOEKTOB,
peleHnn y4eOHbIX U T03HABATENbHBIX 3324, BHITOJTHEHUN XUMUUYECKUX IKCIIEPUMEHTOB,;

CIOCOOHOCTH NMOHMMATh U NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTBl Ipyrux npu
aHaJIN3e Pa3IM4YHbIX BUJOB YU€OHOH NEeATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMSA

LIEHHOCTHOT'O OTHOIIEHHSI K HCTOPUYECKOMY U HAYYHOMY HACJICAUIO OTCUYECTBEHHON XUMUM;

YBa)KEHHMsI K IIPOLIECCY TBOPYECTBA B 00JACTH TEOPHHM M NPAKTHUECKOTO NMPUMEHEHHS XUMHH,
OCO3HaHUSl TOTO, YTO JOCTHIKEHHWS HAyKHd €CThb PE3yJbTaT UIMTEIbHBIX HaOJIONEHHUH, KPOMOTIMBBIX
JKCIEPUMEHTAIILHBIX IOUCKOB, TIOCTOSIHHOI'O TPy/a YUEHBIX U NPaKTHKOB;

HWHTepeca W MO3HABATEIbHBIX MOTHBOB B IIOJYYEHHH M IOCJIEOYIOIIEM aHaju3e HHpOpManuu O
MEPEeOBbIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHON XHUMUHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOT'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CHUTYalllW, CBSI3aHHBIE C XMMHYECKHMMH SIBICHUSIMM, U NPUHUMATbH
OCO3HaHHBIE PEILICHHUs, OPUEHTUPYSICh HA MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE ITOBEJIEHUE M TIOCTYIKH CBOMX TOBAPHILEH ¢ O3 HPaBCTBEHHBIX
1 TIPABOBBIX HOPM M OCO3HaHUE MOCIEACTBUN 3TUX MOCTYIKOB;

4) popmMupoBaHNs KYJIbTYPbI 310POBBSI:



MOHUMaHMUA ILEHHOCTed 3A0poBOro M  Oe3zomacHoro obOpa3a JKM3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILECHHUS K COOCTBEHHOMY (PH3HMUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOMIoACHUS TpaBHil OE30MaCHOTO OOpAIIEHUs C BEIeCTBAMH B OBITY, TOBCEIHEBHOM >KU3HU U B
TPYAOBOH AEATEIBHOCTH;

MOHUMAaHHS LEHHOCTH TpaBWJI WHIUBHIYaTbHOTO W KOJUIGKTUBHOrO 0€30MacHOrO MOBEACHHS B
CUTYyalMsIX, YTPOXKAIOIIUX 340POBbIO U KU3HU JIFOEH;

OCO3HaHHWSl TIOCIECACTBHA M HENPHUATUS BpPEAHBIX TPHUBBIYEK (YHNOTpEOJEHUs —aJKOroJs,
HapKOTUKOB, KypeHHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATENBCKON JeATEbHOCTH, O0IECTBEHHO
MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAX AESATEINbHOCTH;

YCTaHOBKU Ha aKTUBHOC Y4aCTUC B PCIICHUHN MPAKTUYCCKHX 3aJav counaanoﬁ HalpaBJICHHOCTHU
(B pamMKax CBOET0 KJjiacca, IIKOJIb);

HWHTEepeca K MPaKTHUYECKOMY H3Y4YeHHUIO IpodeccHil pa3inyHOro pojaa, B TOM YHCIE HAa OCHOBE
MMPUMEHCHUA TPEAMETHBIX 3HAHWUM T10 XHUMUH,

YBAXKEHHUS K TPYLY, JIOJAM TPYAa U Pe3yJbTaTaM TPYJI0OBOU AESITENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBUAYaJIbHOW TPAaeKTOpUU o0Opa3oBaHus, Oymyiiei
HpO(beCCI/H/I n pecaiu3anuun COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C yT-IeTOM JIMYHOCTHBIX HMHTEPCECOB,
CIIOCOOHOCTEH K XMMHH, HHTEPECOB U IOTpeOHOCTEN 00111ecTBa;

6) 3K0J10rMYECKOr0 BOCIUTAHHS:

9KOJIOTUYECKH IIeJIECO00Pa3HOro OTHOMIEHHUS K MPHPOJE, KaK UCTOYHUKY CYIIECTBOBAHMS >KU3HU
Ha 3emiie;

MOHUMAaHHUS TJI00AIBLHOTO XapakTepa OSKOJOTrHYCCKHUX HpO6_HCM, BIIMSIHUA J3KOHOMUHYCCKUX
MPOIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBHOU CpPEIbl;

OCO3HaHHWs HEOOXOMUMOCTH WCIIONB30BAHUS JIOCTHOKCHHH XWMHH JIJISl PElIeHUs BOIPOCOB
PaIOHAIBHOTO PUPOIOIIOIH30BAHMS;

AKTUBHOT'O HENPUATUS JEHCTBUM, MPUHOCAIIMX Bped OKpYKarollled MPUPOIHON cpene, yMeHusd
MIPOTHO3WPOBATh HEOJIATONMPHUATHBIE SKOIOTHYECKHE TMOCIEACTBUS MNPEANPUHUMAEMBIX NEHCTBHHA U
MpeIoTBpaIIaTh UX;

HaJMYUs Pa3BUTOTO SKOJIOTHYECKOT'0 MBIIUICHUS, YKOJIOTHIECKON KYIbTYPHI, OIbITA eI TETHbHOCTH
JKONIOTUYECKOH  HAIlpaBIIEHHOCTH, yMEHHS  PYKOBOJACTBOBAThCI WMH B  II03HABATENHHOM,
KOMMYHUKATHBHOM W COIMAIbHOW TPAaKTHKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO IPOTHBOCTOATH
HIICOTTOTUH XeMOo()OOHH;

7) LeHHOCTH HAYYHOI'0 IO3HAHUSL:

c(hOpMHUPOBAaHHOCTH MHPOBO33PEHIS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTH
HayKH ¥ O0IIeCTBEHHON MTPAKTHKH,

MTOHUMAaHUS CTIEU(GUKN XUMHUH KaK HayKH, OCO3HAHUS e€ polr B (QOPMHUPOBAHUHU PAIIMOHAIHEHOTO
HayYHOTO MBIIUIEHUS, CO3JAHUH IEIIOCTHOTO MPENCTaBICHUS 00 OKPYXAIOMIeM MHUpPE KaK O €IWHCTBE
MPUPOIBI M YEIOBEKa, B MO3HAHWU IMPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIIEHWH IPOOJIeM COXPaHEHUs
MIPUPOTHOTO PABHOBECHS,;

yOexa€HHOCTH B 0CO0OM 3HAYAMOCTH XHMHHU JJI COBPEMEHHON [MBHIHM3AIMK: B €€
T'YMaHUCTHYECKOW HATPABIEHHOCTA W Ba)KHOW POJH B CO3JJAHUU HOBOU 0a3bl MaTepuaIbHON KYJIbTYPHI,
pelIeHuH TI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOW, YHEPTETUYECKOM,
MUIIEBOM U AKOJIIOTHYECKOH OE€30MMacHOCTH, B Pa3BUTHH MEIUITUHBI, 00ECTIEYSHUH YCIIOBUH YCIIEIIHOTO
Tpy/Aa U SKOJIIOTHYECKHA KOM(OPTHOH KM3HH KaXKIOT0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOH I'PaMOTHOCTHU: MTOHMMAHUS CYITHOCTH METO/IOB IIO3HAHUS, UCTIONB3yEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HWCIOJB30BATH IMONydaeMble 3HAHUA IS aHauu3a U OOBSICHEHUS
SIBJICHUI OKPY)XKAroOIEero MHUpa W TMPOUCXOAAIIMX B HEM HM3MEHEHWH, YMEHHs JenaTb 000CHOBaHHBIC
3aKJIFOUEHMs] Ha OCHOBE HAy4YHBIX (DaKTOB M HMMEIOIIMXCS JAHHBIX C IENBI0 MOMy4EHHUS JOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIBh30BaTh XMMHUYECKHUE 3HAHHUS JUIA pEHICHUS MpoOjaeM B
peaTbHbBIX KU3HEHHBIX CUTYAIUSX;
HWHTepeca K MO3HAHUIO U UCCIIEIOBATENBCKOMN eI TENbHOCTH;
TOTOBHOCTH ¥ CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHMIO M CaMOOOPA30BAHHUIO, K AKTHBHOMY
MOJYYEHHIO HOBBIX 3HAHUM M0 XUMHH B COOTBETCTBUH C )KM3HEHHBIMH OTPEOHOCTAMH;
HMHTEpeca K 0COOSHHOCTSIM TPpyJia B pa3IuYHbIX cdepax MpodecCHoHaIbHON NI TEbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3y/IbTaThl OCBOCHHUS YUEOHOro mpeamera «XHMHS» Ha YPOBHE CPEIHEr0
o011ero 00pa3oBaHus BKIFOYAIOT:

3HaYMMble U1 (OpMHUpPOBAaHUS  MHPOBO33PECHUS  OOYYAIOUIMXCS — MEXAUCIHIIMHAPHBIC
(MexXnpenMeTHbIe) OOIIEHAYYHBIC IOHSTHS, OTPAKAIONIME IENIOCTHOCTh HAYYHOW KapTUHBI MHUpa H
CHeHI/I(I)I/IKy MCTOJIOB MMO3HAHUSA, UCIIOJIB3YEMbIX B €CTCCTBCHHBIX HAayKax (MaTepI/IH, BCUICCTBO, DHEPrus,
SIBJICHUE, TPOLIECC, CHCTEMa, HAayuHbId (AKT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHS,
HCCIIe/IOBaHNE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U APYTHE);

YHUBEpCaJIbHbIC YydeOHbIC JieiicTBUSl (MO3HABATeIbHbIE, KOMMYHHKATHBHBIC, DPETYJISITHBHBIE),
obecrieunBatone (GopMupoBaHue (YHKIIMOHAIBHOH TI'PaMOTHOCTH M COLMAJIBHONH KOMIICTCHIIUU
00yJaroIIHXCS;

CIOCOOHOCTh 00y4aroIIMXCs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIJINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHBEpCAIbHbIC ydeOHBbIC JCHCTBHS B ITO3HABATENHFHOH W COIMATbHOW
IIPAaKTHUKE.

MeranpeaMeTHbIe  PE3yJIbTaThl  OTPAKAIOT  OBJAJCHHUE  YHHBEPCAIBHBIMH  y4EOHBIMH
IMO3HaBaTCIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATHUBHBIMHA HeﬁCTBHHMH.

OBJ1aiecHH e YHUBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbLHBIMH €l CTBUSIMH:

1) 6a3oBbIe JJornyecKue JeiicTBUs:

CaMOCTOSTENBHO (OPMYITMPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE ¢€ pacCMaTpPHUBaTh,

OIIPENENATh ISIU MEATSIbHOCTH, 3a1aBas mapaMeTpbl U KPUTCPHUH UX JTOCTHUYKCHHSI, COOTHOCHTD
pe3yabTaThl ACATEIBHOCTH C IIOCTABICHHBIMH LIEIISIMU;

KCIIOIb30BaTh IIPU OCBOCHUHU 3HAHUN MPHEMBI JIOTHYSCKOT'0 MBIIIJICHHUS — BBIACISATh XapaKTEpHbIC
MPHU3HAKK TOHATUI W YCTAaHABIMBATH WX B3aWMOCBS3b, HCIOIB30BAaTh COOTBETCTBYIONIUE TOHSITHS IS
00BSCHEHHUS OTHEIHHBIX (DAKTOB W SBJICHU;

BBIOMpATh OCHOBAHUS M KPUTEPUU /IS KIIaCCU(DUKAIIMK BEIIECTB U XMMUYECKUX PEaKIIUM;

yCTaHABIMBATh MPUYMHHO-CIIEICTBEHHBIC CBSI3H MEXK]y U3y4aeMbIMHU SBIICHHSIMU;

CTPOUTH JIOTHYECKHE pACCYXJCHUs (MHIYKTUBHBIC, JCAYKTHBHBIC, IO AaHAJOTHWHU), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEUYHS B pacCMaTPUBACMBIX SIBJICHHSX, (QOPMYJIHPOBATH BBHIBOIBI U
3aKJTIOYCHHS;

MPUMEHSITh B MPOIecce MO3HAHMUS, UCIIONb3YeMbIe B XUMHM CHMBOIIUYECKUE (3HAKOBBIC) MOJICITH,
MpeoOpa3oBbIBATH MOJICTBHBIC MPEICTABICHUS — XUMHYECKAW 3HAK (CUMBOJ) JJIEMEHTA, XUMHYCCKAs
(dbopmyna, ypaBHEHHE XUMUICSCKOW PEaKIIU — TIPU PEIICHUH YUeOHBIX TTO3HABATENBHBIX U MPAKTHYCCKUX
3aja4, MPUMCHATh Ha3BaHHBIC MOJCIbHBIC MPECTABICHUS JUIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYCCKUX PEAKIIUH.

2) 6azoBble HCCIeI0BATEILCKUE 1eiiCTBUS:

BIIQJICTh OCHOBAMHU METOJIOB HAYYHOIO TIO3HAHUSI BEIIECTB U XUMHUECKUX PEAKIINH;

(bopMyITUpOBaTh IEMU U 33JIa4d MCCIICIOBAHMS, UCIIOIb30BAThH MOCTABICHHBIC H CAMOCTOSTEIBHO
c(OpMyIUPOBAHHBIC BOMPOCHI B KAaueCTBE HMHCTPYMEHTA MO3HAHUS W OCHOBBI JUisi (DOPMHUPOBAHHMS
TUIOTE3bI MO IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KICHUI;

BIIQJICTh  HAaBBIKAMH  CAMOCTOSTENLHOrO  IUIAHUPOBAHUS YW TMPOBENCHHS  YUCHHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUs HAONIOIATh 3a XOJOM TPOIEecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3ysbTaT, (OPMYIHPOBATH 000OIIEHHS W BBIBOJIBI OTHOCUTENHHO JIOCTOBEPHOCTH
Pe3yIbTaTOB UCCIIEIOBAHUS, COCTABIIATE 0OOCHOBAHHBIN OTYET O MPOJIEIAHHON padoTe;



npuoOpeTaTh ONBIT YUYEHHYECKOH HCCIENOBATEIbCKOM M MPOCKTHOW AESTEIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATENILHOMY ITOMCKY METONIOB peIIeHHS MPaKTUYECKHX 3ajad,
MIPUMEHEHHIO Pa3IMYHbIX METOI0B ITO3HAHNUS.

3) pabora ¢ nndopmanueii:

OPHCHTHPOBATHCSI B Pa3lMYHBIX HMCTOYHHMKAX HH(OpManuu (HAyYHO-TIOMYNSApHAsl JHTEpaTypa
XHUMHAYECKOTO COJep KaHusl, CIIPaBOYHBIE TOCOOUsI, pecypchl MHTepHeTa), aHAIM3UPOBaTh HHPOPMAIHIO
pa3IMYHBIX BUAOB W (GOpPM MpEACTaBICHHS, KPUTHYECKH OIECHUBATH €€ JIOCTOBEPHOCTh H
HEMpPOTUBOPEUUBOCTE;

(dhopMyITupOBaTh 3aMPOCHl U MPUMEHSTH Pa3MuHbIE METOABI IIPU TIOMCKE U 0TOOpe MH(OpMAIIHH,
HEOOXOJIMMOM JIsl BBITIOJTHEHMsI yUeOHBIX 3a/1a4 ONPeAeNEHHOTO TUTIA;

npuoOpeTaTh ONBIT HUCIOIB30BaHUS HMH(DOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHONOTUH |
Pa3IUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEIFHO BBIOMPATh ONTHMAIBHYIO (QOpMy TMpeacTaBieHuss HHGOPMAUK  (CXEMBI,
rpad¥Ky, qUarpaMMBbl, TaOJIUIbI, PUCYHKH U JIPYTHE);

WCTIOJb30BaTh HAYYHBIA S3bIK B KauecTBE CPEICTBA MPH paboTe ¢ XMMUYECKOW WH(pOpMaIrei:
MPUMEHSTh MEKIpeAMETHbIe ((pHU3MuecKHe HW MaTeMaTU4YecKhe) 3HAKd W CHUMBOJBI, (HOPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

WCIIONIB30BaTh M MPE0OPa30BBIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISTHOCTH.

OBnaneHue yHUBEPCAJbLHBIMA KOMMYHMKATHBHBIMH 1EHCTBUSIMM:

3a/aBaTh BOMNPOCHI TI0 CYHIECTBY OOCYKJAaeMOW TeMbl B XOJ€ JHAalora W/WIU JHCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYIMPOBATh CBOW MPEIJIOKECHUS OTHOCHUTEIBHO BBIONHEHUS IMPEIJIOKEHHON
3a/1a4m;

BBICTYHIaTh C TIPE3CHTALMEH pPE3yNbTaTOB IMO3HABATEIBHON JIEITEIHHOCTH, IOMyYEHHBIX
CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHUKAMHU IIPH BBIIOJHEHHH XHMHUYECKOTO OJKCIIEPHMEHTA,
[IPAKTUYECKON pabOThI 110 UCCIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILECTB, pealu3aluy y4eOHOIro IpoeKTa
1 GOpMYyITHPOBATH BEIBOMKI IO pe3yIbTaTaM IPOBEAEHHBIX NCCICIOBAHUN ITyTEM COTJIACOBAHUS TTO3UITHI
B X0JIe 00CYKIEeHH 1 0OMEHa MHEHHSIMHU.

OBiafeHne yHUBEPCAJbHBIMH PEryJIITHBHBIMH JCHCTBUAMM:

CaMOCTOATENBHO IJIAHUPOBATh U OCYILECTBIIATH CBOIO ITO3HABATEIBHYIO JNEATEIBHOCTD, ONPEACTI
e menu M 3aJadd, KOHTPOIHMPOBaTh W IO Mepe HEOOXOOMMOCTH KOPPEKTHPOBAThH IMpelylaraeMbli
QITOPUTM JACHCTBUH IpPU BBIIOJHEHHHM YYEOHBIX M MCCIECAOBATENbCKMX 3alad, BbIOMpaTh HauOosee
3¢ eKTUBHBINA CIIOCO0 MX PEIICHHUS C y4ETOM MOJIyYEHHsS HOBBIX 3HAHMM O BEIIECTBAX U XMMUYECKHX
peaKnusx;

OCYILECTBIIATH CAMOKOHTPOIIb CBOEH JEATEIBHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeamerHblie pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckast XuMHsD» OTPaskaroT:

c(hOPMHUPOBAaHHOCTh TPEACTABICHHA O XHMHYECKOH COCTAaBIIIONIEH eCTeCTBEHHO-HAYYHOM
KapTHHBI MHUpPa, POJIM XMMHH B ITO3HAHUU SBJICHUI NPUPOILI, B HOPMUPOBAHUH MBIIIICHUS U KYJIbTYphI
JUYHOCTH, €€ (PYHKIMOHAJBHOM TIPaMOTHOCTH, HEOOXOOUMOH MAJsl pelieHHs IMPaKTUYEeCKHX 3ajad U
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3J0POBbIO U IPUPOIHOH Cpele;

BJIA/ICHUE CHUCTEMOW XWMHYECKMX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJATAOLINE ITOHSTHUS
(XMMHUYECKUH ~ 3JIEMEHT, aTOM, DJJIEKTpOHHast  000JO0YKa  aroMa, MOJIEKyJda, BaJEHTHOCTb,
3JIEKTPOOTPULIATENBHOCTb, XUMHUECKas CBA3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas M COKpallEHHAs),
MOJIb, MOJISIPHAsE Macca, MOJSPHBIA OOBEM, YIJIEPOAHBIM CKeleT, (GYyHKIMOHAJIbHAS TPYINa, paadKal,
M30MepUsl, U30MEPBI, TOMOJIOTMYECKUN Psii, TOMOJIOTH, YIJIEBOJOPO/BI, KHCIOPOA M a30TCOJEpXkKalline
COE/IMHEHHUsI, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHUS); TEOPUH U
3aKOHBI (TEOpHsA CTpOEeHUsl opraHuueckux BemiecTB A. M. ByriepoBa, 3akOH COXpaHEHUSI MacChl



BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XMUMHH; MHUPOBO33PEHUYECKHE 3HAHUS, JISKAIIHE B
OCHOBE MOHUMAHHSI TPUYNHHOCTA ¥ CHCTEMHOCTH XMMUYECKUX SIBICHUH, (JAKTOIOrHYECKHE CBEJCHUS O
CBOMCTBax, COCTaBe, MOJyYEeHUH U 0E30IaCHOM HCIOIb30BaHUM BaKHEHIINX OPraHUYECKHX BEIIECTB B
OBITY U IPAKTUYECKOH JIESITENbHOCTH YEI0BEKa;

c(OPMUPOBAHHOCTE YMEHHUU BBISBIATH XapaKTepHbIE MPH3HAKA TOHSITHH, yCTaHABIMBATH HX
B3aMOCBS3b, HCIIOJIIb30BAaTh COOTBETCTBYIOIIUE TMOHATHA TPU OMNHCAHMM COCTaBa, CTPOEHUS H
MPEBPAILICHUI OPraHUYECKUX COEANHEHUM;

cOPMUPOBAHHOCT, yYMEHHH MCIIONB30BATh XHMHYECKYIO CHMBOJHMKY JUIS COCTaBJICHUS
MOJIEKYJISPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpamEéHHOW) (OpMyNn OpPTaHMYECKHX BEIIECTB H
yYpaBHEHUIl XUMHUYECKUX pEaKIUil, HU3roTaBIMBaTh MOJEIM MOJIEKYJl OpPraHMYeCKHX BEIIECTB s
WJUTIOCTPALMK UX XUMUYECKOT0 ¥ IPOCTPAHCTBEHHOI'O CTPOCHUS;

cOPMUPOBAHHOCTh YMEHWH YyCTAaHABIMBATh MPUHAUIGKHOCTh HM3YYEHHBIX OpraHMYECKUX
BEIIIECTB 10 WX COCTaBY M CTPOCHHUIO K ONpENeIEHHOMY KJIacCy/Tpyrie COSAMHEHHH (YrieBOaopOIbl,
KHCJIOPOJ] M a30TCOJIEpIKAIINE COEAUHEHUS, BHICOKOMOJIEKYJISIPHbIE COSMHEHUS), TaBaTh UM Ha3BaHUS
no cucremarudeckorr HomeHknarype (IUPAC), a taxke mpuBOAUTH TPUBHATIBHBIC HA3BAHUS OTIEIBHBIX
OpPraHMYEeCKHX BEHIeCTB (ATHJIEH, WPONWJIEH, alleTWICH, OSTWICHIJIMKONb, TIHIEPHH, (eHol,
dbopmanbieru, aneranblern]i, MypaBbHHAs KHUCIOTAa, YKCyCHas KHWCIIOTA, OJIEMHOBAsl KHCIIOTA,
CTeapHHOBAas KUCIIOTA, TII0K03a, PpyKTOo3a, Kpaxmal, IeIi03a, TINIHIH);

c(hOpMHUPOBAaHHOCTh YMEHHUS OIPENEATh BUAbI XUMHUECKON CBSI3M B OPTaHWYECKUX COEIMHEHHSIX
(omuHApHBIE U KPAaTHBIE);

c(hOpMHUPOBAaHHOCTH YMEHUS IPUMEHATH MOJIOKEHHS TEOPUU CTPOEHUSI OPTraHWYECKHUX BEIIECTB A.
M. BbyrtnepoBa s OOBSICHEHHS 3aBHCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOSHHS; 3aKOH
COXpaHEHHs MacChl BEIIECTB;

cpOopMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTPOCHUE, (DU3MUCCKHE W XHMHUYECKUE
CBOMCTBA TUIMYHBIX IPEICTaBUTENEH pa3INYHbIX KIaCCOB OPraHUUYECKUX BELIECTB (METaH, 3TaH, STHUJIEH,
TIPOTIHMJICH, arleTuiieH, OyrammeH-1,3, mermiOyramuen-1,3, OEH30J, METAHON, DTAHOJ, DTHJICHTJIUKONIb,
[JIMLEPHH, (EHON, aleTaabAeru, MypaBbUHAs U YKCYCHas KUCJIOTHI, IJIFOKO3a, Kpaxmall, LEJUII0JI03a,
aMHHOYKCYCHasl KHCJOTa), WUIIOCTPUPOBATh TIE€HETUYECKYIO CBA3b MEKIY HHMH YpaBHEHUSIMU
COOTBETCTBYIOILMX XMMHUYECKUX PEAKIUH ¢ UCIIONb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHMKH YIJICBOAOPOIHOIO CHIphbs (HEPTs,
IPUPOAHBIM TIa3, yromp), CIOCOOBI HX IepepadOTKM M TPAKTUIECKOE IPUMEHEHHE IPOAYKTOB
epepadoTKy;

c(OPMUPOBAHHOCTE YMEHHMH IPOBOAWUTH BBIYMCICHUS 10 XHUMUYECKUM YpPaBHEHMSM (Macchl,
00béMa, KOIHMYecTBAa HCXOJHOTO BELIECTBA MM MPOAYKTa PEAKIMM IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB WM IPOLYKTOB PEAKLIUN);

chOpMHUPOBAaHHOCTH YMEHHWH BIAJeTh CHUCTEMOH 3HAaHUH 00 OCHOBHBIX METOAaX HAyYHOTO
MIO3HAHUS, UCIONb3yEMbIX B XUMHM IPH W3YyYCHUHU BEIIECTB M XMMHUYECKHMX SBJICHUN (HaOironeHwue,
W3MEpEHHEe, SKCIEPUMEHT, MOICIUPOBAHME), MHCIONb30BaTh CHCTEMHBIE XMMHUYECKUE 3HAHMS IS
NPUHATAA PEMIEHWA B KOHKPETHBIX JKH3HEHHBIX CHTYallHsSX, CBSI3aHHBIX C BEHNIECTBAMH H HUX
MIPUMEHEHHEM;

chOpMHUPOBAaHHOCTh YMEHHW COONIOJATh TMpaBHJIa TOJIH30BAHMS XHMHUYECKOH TIOCYIOH W
nabopaTopHBIM O0OpPYIOBaHHMEM, a TAaKKE MpaBwja OOpAIlICHUs] C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKLHUSMH MO BHITOJTHEHHUIO TAO0PATOPHBIX XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTE YMEHUH IUIAHUPOBATb M BBIIOJIHATH XUMHYECKUH  SKCHEPHUMEHT
(mpeBpalleHus] OPTaHMYECKUX BELIECTB NMPH HATPEBAHWH, MOTYUYEHHE 3THUJIEHA U U3yUEHUE €r0 CBOKCTB,
Ka4yeCTBEHHbIE PEAaKLUWU OPraHMYECKUX BELIECTB, JAEHATypalus OCJIKOB NPH HArPEBaHWUM, LIBETHbIC
peakunu OeNKOB) B COOTBETCTBUU C MIPABUIIAMHU TEXHUKHU O€30MIaCHOCTH MPHU OOPAILEHNH C BEIIECTBAMH U
nabopaTopHBIM 00OPYAOBaHHEM, NPEACTABIATH PE3YNbTaThl XHMHYECKOTO OJKcIiepUMeHTa B (opme
3allMCH YPaBHEHMH COOTBETCTBYIOUIMX peEakuuil M (OpMyIupoBaTh BBIBOABI Ha OCHOBE 3THX
pe3yIbTaTOB;



cOPMUPOBAHHOCTh ~YMEHHH KPUTHUYECKM AaHaJM3UpPOBAaTh XHMHYECKYI0  HH(OpMAIHIO,
MOJTy4aeMylo U3 pa3HbIX HCTOYHUKOB (CpencTBa MaccoBoi nH(popmanmu, MIHTepHET 1 Apyrix);

c(OpPMUPOBAHHOCTh YMEHHH COONIONATh MpPaBUJIA SKOJOTMYECKU LENeco00pa3Horo MOBENCHHS B
OBITY M TPYAOBOH AEATENBHOCTH B LIENSAX COXPAHEHHs CBOET'O 3/I0POBbS W OKpY)Karolled MpUPOAHON
Cpelpl, OCO3HABaTh OMACHOCTH BO3JEHCTBHS Ha >KHUBBIE OPraHU3MBI OIpPENENEHHBIX OPraHMYECKUX
BellecTB, MoHWMas cMbicn Tokazatens [IJK, moscHsTh Ha mnpuMepax crnocoObl YMEHBUICHUS H
NPEAOTBPALIEHU UX BPEIHOIO BO3ICUCTBUS HA OPTaHU3M YEJIOBEKA;

JUIA 06yqafoumxc;1 C OIrpaHUYCHHBIMU BO3MOXXHOCTAMU 30POBbA: YMCHHUEC NIPUMCHATL 3HAHUA 00
OCHOBHBIX OTOCTYIHBIX METOAAX IMO3HAHUA BECIICCTB U XUMHUYCCKUX HBHCHHﬁ;

IVl CHeNbIX M CIA0OBUAAIIMX OOyJaroOLIMXCSA: YMEHHE HCIOIb30BaTh pelbe(hHO-TOUCUHYIO
cucremy obo3Hauennii JI. Bpaiins ans 3anucu XuMu4ecKux Gopmyi.

11 KUIACC

[Ipeamernpie pe3yabTaThl OCBOEHUS Kypca «O01mas u HeopraHudeckass XUMUsD) OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEIACTABJICHUN: O XUMHYECKOW COCTABJSIONICH €CTECTBEHHO-HAYYHOH
KapTUHBI MHpa, PO XMMHUHU B MMO3HAHUM SIBJICHUH TPUPOBI, B (DOPMUPOBAHUHU MBIIIICHUS U KYJIbTYPhI
JINYHOCTH, €€ (YHKIIMOHAJIBHOM I'PAMOTHOCTH, HEOOXOAMMOH JUIsS pEIICHUS NPAaKTHYSCKHX 3a1ad |
AKOJIOTHIECKH 00OCHOBAHHOT'O OTHOIIICHUS K CBOEMY 3JI0POBBIO M TIPUPOTHON CpEIE;

BJIaJICHUE CHCTEMON XMMHYECKHX 3HAHHWK, KOTOpas BKJIIOYAECT: OCHOBOITOJNATAONINE TOHSTH
(XMMHWYECKHi 3JIEMEHT, aTOM, W30TOI, S-, P-, d- 3JEKTPOHHBIE OPOMTAIM ATOMOB, MOH, MOJIEKYJIa, MOJIb,
MOJIIPHBIA 00BEM, BaJEHTHOCTh, DJIEKTPOOTPHUIATEIIBHOCTh, CTEIEHb OKUCIICHHUS, XMMHYECKas CBS3b
(KoBasIeHTHAs, MOHHAS, METAJUIMYECKasi, BOJOPOAHAS), KPUCTAIUIMYECKAs] PEMETKA, THUITBI XHMHYCCKUX
peaxmuii, pacTBOp, JJIEKTPOIHUTHI, HEIJIEKTPOIUTHI, SJEKTPOTUTHUECKAS IUCCOIUAIUS, OKHCIUTENb,
BOCCT@HOBHTENb, CKOPOCTh XUMHUYECKON PEaKINi, XUMHUECKOE PAaBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
BIEKTPOIMTUYECKON AHUCCcOoLMaInu, nepuoandeckuid 3axon J1. . MeHieneeBa, 3aKOH COXpaHEHUS! MAaCChI
BEIIIECTB, 3aKOH COXPAaHEHUS W MPEBPAICHH JHEPTHH MPH XUMHUYECKUX PEaKIINIX), 3aKOHOMEPHOCTH,
CUMBOJMYECKAN SI3bIK XHUMHH, MHPOBO33PEHUYECKHE 3HAHUS, JIKAIINE B OCHOBE ITOHUMAHHS
MPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SBICHHH, (DAKTOJOTHIECKUE CBEICHHS O CBOMCTBAX, COCTaBE,
MONTy4YeHNH W O€30MacHOM WCIOJNh30BAHUH BAKHEHIINX HEOPTaHWYECKHX BEIIECTB B OBITY H
MPaKTHIECKON JeITeThHOCTH YEIOBEKa;

c(hOpMHUPOBAaHHOCTh YMEHHI BBISBISATh XapaKTE€PHbIE IMPU3HAKA TOHATHH, YCTaHABIMBATH WX
B3aMMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIONINE ITOHITHS TIPY OMMCAHUH HEOPTaHMYECKUX BEIIECTB M WX
MpeBpaIlleHUH;

chOpMHUPOBAaHHOCTh YMEHHH HCIOJIH30BATh XMMHUYECKYIO CHMBOJHUKY JUISI COCTaBIEHHUS (HOpMYIT
BEIIECTB ¥ ypaBHEHHWH XWMHUYECKAX peaknuii, cucremarndeckyio HomeHknatypy (IUPAC) wu
TpUBHAIFHBIC Ha3BaHUS OT/ENbHBIX HEOPTaHUYECKUX BEIIeCTB (YrapHBINA Ta3, YIIIEKUCIBIN a3, aMMHAK,
raméHasi U3BeCTb, HeranéHas U3BeCTh, IIUThEBAs COJa, TUPUT U IPYTHE);

chOpMHUPOBAaHHOCTh YMEHHUH OIPEeNeNsITh BAJIEHTHOCTh W CTEMEHb OKHCICHUS XWUMHUYECKHUX
JJIEMEHTOB B COCIMHEHHSX pPAa3IMYHOrO COCTaBa, BHJ[ XHUMHYECKOW CBS3M (KOBAJICHTHAs, WOHHA,
MeTaJUTMYecKas, BOIOPOIHAs) B COCAMHEHUSX, TUIl KPUCTAIUIMYECKOH PEmIETKH KOHKPETHOTO BEIecTBa
(aTromHas, MoNeKylspHas, WOHHAs, MeETAJUIMYECcKas), XapakTep Cpeabl B BOIHBIX pacTBOpax
HEOPTaHWYECKUX COSAMHEHUM;

chOpMHUPOBAaHHOCTh YMEHHI YCTaHABIMBATH MPHHAUISKHOCTh HEOPTAHWUYECKUX BEIIECTB MO MX
COCTaBy K ONPEAETIEHHOMY KJIacCy/TpyIe COeUHEeHHH (MPOCThIe BEeNIeCTBa — METAJUIbl U HEMETaJUIbI,
OKCH/IbI, OCHOBaHUS, KHCIIOTHI, aM(OTEPHBIE THAPOKCH/IBI, COJN);

chOpMHUPOBAaHHOCTh YMEHHI PACKpPBIBATh CMBICH Tepuoandeckoro 3akoHa JI. M. MenzaeneeBa u
JIEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIYI0, O0BSICHUTEIBHYIO U TIPOTHOCTUYECKYIO ()YHKIIHH;

c(hOPMHUPOBAaHHOCTh YMEHHI XapaKTepPH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKHX
snemeHToB 1-4 mnepuonoB Ilepuoguueckoil cucreMbl xumuueckux siemeHToB [[. WM. Menneneena,
UCTIONB3YSl TIOHSTUS «S-, P-, O-DJCKTPOHHBIC OPOUTANH», «PHEPreTUYECKUE YPOBHUY, OOBICHSTH



3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHUYECKHX 3JEMEHTOB M HMX COEAMHEHUH IO NepuoiaMm H
rpynnaM Ilepuoguueckoi cucreMsl XuMudecKux 3seMeHToB J[. . Menneneesa;

cOPMUPOBAHHOCTE YMEHUH XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XHMHUYECKHE CBOWCTBA
HEOPTaHWYECKUX BEIIECTB Pa3lIWYHBIX KJIACCOB, MOATBEPIKIATh CYIIECTBOBAHHUE T€HETUYECKOM CBS3H
MEXKJy HEOpPraHWYEeCKHMMHM BEIECTBAMU C IIOMOIIbI0 YpPAaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKkuuit;

cOPMUPOBAHHOCTh YMEHHS KIIACCU(DUIIMPOBATH XUMUUYECKUE PEAKIIUH 110 Pa3IMYHBIM [TPU3HAKAM
(YMCcy W COCTaBy pearupymolluX BEIIeCTB, TEMIOBOMY 3(QQeKTy peakiuu, U3MEHEHHIO CTeleHei
OKHCJICHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIUH, YYACTHIO KaTaan3aTopa);

cOPMUPOBAHHOCT, YMEHHUH COCTaBISTH ypPaBHEHUS peaKUWi pa3iIWYHBIX THIIOB, TOJNHBIE M
COKpaméHHbIC YPaBHEHHs PEAKIUil MOHHOTO OOMEHA, YUHMTHIBAas YCIOBHsI, P KOTOPBIX 3TH pPEaKIHU
WIYT 10 KOHIA;

cOPMUPOBAHHOCT, YMEHUH MPOBOJUTH PEAKIMH, MOJATBEPKIAMOIINE KAaueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHMYECKHX BEIIECTB, PACIO3HABAaTh OMBITHBIM IYTEM HOHBI, MPHUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTaHUYECKHX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKIHi
MOCPEACTBOM COCTABIICHHSI AJIEKTPOHHOI'0 OajlaHca 3TUX PEaKIIHii;

c(hOpMHUPOBAaHHOCTh YMEHHH OOBSCHATH 3aBHCHMOCTH CKOPOCTH XHMHYECKOW pPEaKIHUHU OT
pa3inu4HbIX (HaKTOPOB; XapakTep CMEIEHHs XUMHUYECKOrO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozzeiictBud (mpuniun Jle [llaTtense);

c(hOpMHUPOBAaHHOCTh YMEHHH XapaKTepH30BaTh XHMHUYECKHE IMPOIECCH, JIOKAIIUE B OCHOBE
MPOMBIIIICHHOTO TIONYYEHHsI CEPHOW KHCIIOTHI, aMMHaKa, a Takke c()OPMHPOBAHHOCTD IMPECTABICHUH
00 0OIIMX HAYYHBIX MPUHIIMIIAX U SKOJIOTHYECKUX MPOOJIEeMax XUMHYECKOTO MTPOU3BOICTRA;

c(OPMUPOBAaHHOCTh YMEHHUM IIPOBOAMUTH BBIYMCIIEHUS C HCIONb30BAaHMEM IIOHATHUS «MaccoBas
JI0JIsL BEIIECTBA B PAaCTBOPE», OOBbEMHBIX OTHOIIEHUM ra3oB PU XMMUYECKUX PEAKIUIX, MACChl BEIIECTBA
niM 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILlECTBA, MacCe MM 00BEMY OHOI'O U3 yYacTBYIOUIUX B
pEaKIMK BELIECTB, TEIUIOBOrO 3¢ eKkTa peakuuy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIECTB,
MIPEBPALICHUS U COXPAaHEHHs] DHEPTHH;

c(hOpMHPOBAaHHOCTh YMEHHH COONIFONATh IIpaBUjia TIOIL30BAHHUS XHUMHYECKOH TIOCYIOW U
7abopaTOpHBIM 00OpYIOBaHUEM, a TaK)Ke TMpaBuiIa OOpalleHws C BEIIeCTBAMH B COOTBETCTBHUU C
HWHCTPYKLHUSIMU IO BHIITOJTHEHUIO Ja00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAaHHOCTh YMEHUH IUIAHUPOBATh U BBINOIHATh XMMUYECKUH 3KCIIEPUMEHT (Pa3iokKeHUe
MIEPOKCUAA BOAOPOAA B MPHUCYTCTBHM KaTaaM3aTOpa, OINPENEIEHHUE CpeIbl PAacTBOPOB BEIIECTB C
[IOMOIIbI0 YHUBEPCAJIBPHOIO HMHIUKATOpPA, BIMSHHUE PAa3IMYHBIX (PaKTOPOB HA CKOPOCTh XHMHYECKOH
peakuuy, peakuyu HOHHOTO 00MEHa, Ka4eCTBEHHBIE PEaKU Ha Cyab(ar-, KapOoHaT- ¥ XJIOPHI-aHUOHBI,
Ha KaTHOH aMMOHMSI, PeLIeHHE SKCIEPUMEHTAIbHBIX 3aaad 1o TemaM «Mertawis» u «Hemeramnbs») B
COOTBETCTBUHU C MpPaBUJIAMU TEXHUKU OE30MaCHOCTH IpU OOPALIEHUH C BEIIECTBAMU U J1aOOPATOPHBIM
000pynoBaHMEM, MPEACTABIATh PE3YNbTAThl XMMHUYECKOI'0 3KCIIEpUMEHTa B (hOpMe 3amucy ypaBHEHUN
COOTBETCTBYIOILMX PeakUuil 1 GOPMYyIHUPOBATH BBIBOJABI HA OCHOBE 3THX PE3YNIbTATOB;

cOPMUPOBAHHOCTE YMEHUH KPUTHYECKHM aHAJIM3MPOBaTh XMMHYECKYI0 HH(opmamuio,
MOTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (CPEICTBa MACCOBON KOMMYHUKalH, IHTepHET U npyrux);

c(OpPMUPOBAHHOCTh YMEHHH COONIONATh MPaBMIJIA SKOJOTMYECKU LEecO00Pa3HOro MOBENCHHS B
OBITY M TPYIOBOM AEATENBHOCTH B LEJISAX COXPAHEHMS CBOErO 3[0POBBS M OKPYXKAIOILIEH MPUPOIHON
Cpelpl, OCO3HAaBaTh ONACHOCTh BO3JEHCTBHS Ha YKUBBIE OpPraHU3MBI ONpPENEIEHHBIX BELIECTB, TOHUMAs
cmbicn nokazatens IIJIK, moscHATe Ha mpuMepax crnocoObl yYMEHBIICHHS W NPENOTBPALICHUS HX
BPEIHOr0 BO3/ICHCTBHSI HA OPraHN3M YENIOBEKA;

U1l 00y4alomuXCcsl ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI: YMEHUE MIPUMEHATH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUM;

UL CIlenbIX W cHaOOBHUIAIMX OOYYaIOUIMXCS: YMEHHE HCIONb30BaTh pelbeHO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpailns ans 3anucu XuMU4ecKuX Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
. http://school-
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3 i
collection.edu.ru
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
29 HenpenenbHbie yrieBoI0poabl: AIKEHBI, 6 1
' aJIKaJJECHbI, aJIKUHbI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
24 [IpupoHbIE HICTOYHUKH YIIIEBOJIOPOJIOB U 3 1
' ux nepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.9 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
' CnoxHble dQUpsI
3.3 VraeBoanl 3 1



http://school-collection.edu.ru/
http://school-collection.edu.ru/

Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH htto:/ischool
:/Ischool-
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3 ARALABENO0™
collection.edu.ru
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPEeaKIUU 6 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranms 9
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHS U )KU3HD 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3



http://school-collection.edu.ru/
http://school-collection.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Koa-Bo DJIeKTPOHHbIE
Ne 4yacosn ara udposbie ONMOJIHUTEJIbLHASI
Tema ypoka A unpp A
n/n B H3ydeHusi | oOpa3oBaTeibHble | HH(pOPMANUS
cero pecypchbl
1 [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, 1 http://school-
pa3BHUTHE W 3HAYCHHE 01.09.2023 | collection.edu.ru
5 Teopus CTPOEHHsI OPraHUYECKUX COeAUHEHUH A. M. 1 http://school-
ByriiepoBa, €€ OCHOBHBIC ITOJIOKCHHS 08.09.2023 collection.edu.ru
[IpencraBnenue o KIacCUPUKAIMKA OPTAHUIECKUX BEIIECTB. http://school-
3 HoMmeHKmIaTypa (cucTeMaTuuecKas) U TpUBHATbHbIE 1 15.09.2003 collection.edu.ru
HA3BaHUS OPTaHUYECKHUX BEILECTB T
http://school-
4 AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTHUCCKUN PsI 1 i
|y pAA 22 09.2023 collection.edu.ru
http://school-
5 MertaH ¥ 3TaH — IPOCTEUIIINE PEACTABUTEIN aJTKaHOB 1 i
p pen 29.09.2023 collection.edu.ru
http://school-
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA 1 i
|y 06.10.2023 collection.edu.ru
7 DTUIIEH ¥ MPOIHIIEH — MPOCTCHUIIINE MTPEICTABUTEIN 1 http.// S_Ch°°|'
AJIKCHOB 13.10.2023 collection.edu.ru
8 [IpakTuueckas pabora Ne 1. «Ilomyuenue stunena u 1 http:// S_Ch°°|'
W3Yy4YEHUE €ro CBOMCTBY 20.10.2023 Collection.edu.ru
9 Ankanuensl. byranuen-1,3 u metmnoyranuen-1,3. 1 http://school-
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[TonyueHre CHHTETUYECKOTO KaydyKa U Pe3UHBI 27.10.2023 | collection.edu.ru
AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS, http://school-
10 TOMOJIOTHYECKUH Psi. AICTUIICH — TIPOCTEHIIN collection.edu.ru
pL. AL P 10.11.2023
MIPEJICTAaBUTENb AJIKHHOB
http://school-
11 Brrancnenus mo ypaBHEHUIO XUMHUYECKON PEaKIINU i
Yp peakn 17.11.2023 collection.edu.ru
http://school-
12 ApeHbl: 0eH30J1 U TOJIyoJ. TOKCHYHOCTH apeHOB i
p Y p 24.11.2023 collection.edu.ru
[eHeTHYECKas CBA3b YIIEBOI0POI0B, IPUHAIEKAIINX K http:// s_chool-
13 collection.edu.ru
pa3IUYHBIM KJIaccam 01.12.2023
[IpupoHbIE HICTOYHUKH YTJIEBOIOPOIOB: TPUPOIHBIN I'a3 U http://school-
14 HOIYTHBIE HEPTAHBIE T'a3bl, HEPTh ¥ IPOAYKTHI €€ collection.edu.ru
08.12.2023
nepepadoTKu
[IpupoHbIE UCTOYHUKH YIJIEBOJOPOIOB: MPUPOIHBIN T'a3 U http://school-
15 TIOMyTHBIE He(TAHbIE Ta3bl, He(Th M MPOTYKTHI €& collection.edu.ru
15.12.2023
nepepaboTKu
http://school-
16 KontposabHas padora mo pasaeiny «YTJIEBOI0POIbDy i
p p paszieiry A0POa 22 122023 collection.edu.ru
17 [IpenenbHBIe OJHOATOMHBIE CUPTHI: METAHOJ U ATAHOJL. http:// S_Ch°°|'
Bonopoanas cBs3b 29.12.2023 collection.edu.u
http://school-
18 MHOroaToMHBIE CIIUPTHL: 3TUIECHIIINKOIEL U TIULIEPUH i
p nep 12.01.2024 collection.edu.ru
@DeHoM: CTPOSHHUE MOJIEKYIIbI, PU3NYECKHE U XUMUUECKHE http:/ S_Ch°°|'
19 . collection.edu.ru
CBOMCTBA, IPUMEHEHNUE 19.01.2024
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http://school-

20 Anpreruabl: GopManbACTH U alleTAIBICTH. ALIETOH 96.01.2024 collection.edu.ru
21 OIHOOCHOBHEIE TIPEICIIbHBIC KAPOOHOBBIC KUCIIOTHI: http:// S_ChOOI'
MYypaBbHUHAs U YKCYCHAas 02.02.2024 collection.edu.ru
29 [Ipaktuueckas padota Ne 2. «CBoicTBa pacTBOpa YKCYCHOM http:/ s'chool-
KUCIIOTBD 09.02.2024 collection.edu.ru
CreapuHOBas ¥ OJIEMHOBAS KUCJIOTHI, KaK MPEICTAaBUTEITH http://school-
23 collection.edu.ru
BBICHIMX KapOOHOBBIX KHCIIOT 16.02.2024
24 Mpbuta Kak COJTM BBICITUX KaPOOHOBBIX KHCIIOT, UX MOIOIIEE http:// S_ChOOI'
neifcTie 01.03.2024 | collection.edu.ru
o5 CrnoxHbIe 2(DUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. http:// s_chool-
IM'aaponus cinoxHbIX 3(hUpoB 15.03.2024 collection.edu.ru
JKupsr: runponus, npuMeHeHne, OUoJIOTHIecKast POJib http:/ S_Ch00|'
26 KHPOB 05.04.2024 | collection.edu.ru
VYrieBoapl: cocTas, kiaccudukarusa. Bakueiimme http://school-
27 collection.edu.ru
MPEACTaBUTENH: TIIIOK03a, (PPYKTO3a, caxapo3a 12.04.2024
http://school-
28 Kpaxman u niemnoso3a Kak MpUpoIHbIC MTOJTUMEPHI 19.04.2024 collection.edu.ru
KonTtponsnas pabota no pazaeny «Kucnopoaconepxkanire http://school-
29 collection.edu.ru
OPraHUYECKUE COCTUHEHUSDY 26.04.2024
http://school-
30 AMUHBI: METHUJIAMHMH 1 aHUJIUH 03.05.2024 collection.edu.ru
31 AMMHOKHCIIOTBI KaKk aM(pOTEepHbIE OpraHu4ecKue http://school-
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COEIMHEHNS, NX OMOJIOrNUeCcKoe 3HaueHue. [lenTumpl 10.05.2024 | collection.edu.ru

http://school-

32 b 1 ;

€JIKM KaK IPHUPOJIHBIC BBICOKOMOJICKYIISIPHBIC COCAMHCHHUS 17.05.2024 collection.edu.ru

33 OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX 1 http:// S_ChOOI'
COEIMHEHUI 24.05.2024 collection.edu.ru

4 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX 1 http://school-
coenuHeHuil. [lmacTmaccsl, kKaydyky, BOJOKHA 31.05.2024 collection.edu.u
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11 KVIACC

Koa-Bo DJIeKTPOHHbIE
Ne T 4acoB Mara nugposbie JlonosHUTEIbHASA
eMa ypoka
n/n P u3yueHusi | ooOpasoBarejibHble | HH(poOpManus
Bcero
pecypcsl
1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS 1 http://school-
KOH(pHUTyparysi aTOMOB 07.09.2023 | collection.edu.ru
[Tepnoanueckuit 3akoH u [lepnoanueckas cucrema http://school-
2 xuMHudeckux anemeHnToB JI. V1. MenaeneeBa, ux cBs3b C 1 14.09 2023 collection.edu.ru
COBPEMEHHOM TEOpHEH CTPOESHHUS aTOMOB T
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKHUX http://school-
2JIEMEHTOB ¥ UX COEMHEHUH IO TPYIIIIaM U IIEPUOJIaM. collection.edu.ru
3 3HadYeHHE MEPUOINIECKOTO 3aKOHA U CHCTEMBI 1 91.09.2023
XuMHYeCKHX dyeMenToB JI.M. MenzeneeBa B pa3BUTHI T
HayK1
Crpoenue BeliecTBa. XUMUYECKas CBSI3b, €€ BUIBI, http://school-
4 MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H. 1 collection.edu.ru
28.09.2023
Bonoponnas cBsizb
BanentHocTh. D1€KTpOOTpUIIATENbHOCTh. CTENEHD http://school-
5 oKucieHus. BemjecTBa MOIEKyISIpHOTO U 1 collection.edu.ru
P 05.10.2023
HEMOJIEKYJIIPHOTO CTPOCHHUS
[TonsiTue o gucnepcHeIX cucteMax. ICTUHHBIE U http://school-
6 KOJUIOMJHBIE pacTBOPBI. MaccoBast JOJIsl BEIIECTBA B 1 collection.edu.ru
12.10.2023
pacTtBope
Knaccugukanus 1 HOMEHKIaTypa HEOPraHMUECKUX http://school-
7 CoeMHEHUN. ['eHeTnYecKas CBsi3b HEOPraHUYECKUX 1 19.10.2023 collection.edu.ru

BCIICCTB, PA3JIMYHBIX KIIACCOB
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Knaccugukanus XuMHYECKIX peakuii B HEOPraHUIeCKOH
1 OpPraHUYEeCKON XUMHUU. 3aKOH COXPAaHEHUS MacChl

http://school-
collection.edu.ru

8
BEILIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS YHEPTUU TTPU 26.10.2023
XUMHYECKUX PEaKIIHIX
CkopocTs peakuuu. OGpaTuMble peakiuy. XUMHYECKOe http://school-

9 collection.edu.ru
paBHOBecCHE 16.11.2023
[IpakTiueckas padorta Ne 1. «BaustHue pa3audHbIX http://school-

10 y collection.edu.ru
(hakTOpOB Ha CKOPOCTh XUMUUYECKOU PEAKIIUI 23.11.2023
DIekTpoauTHyeckas gucconuanus. [lonarue o http://school-

1 BOJIOpOiHOM rokasatene (PH) pactBopa. Peakiuu collection.edu.ru
HOHHOTO OOMeHa. ['uaAponn3 opraHunyecKux u 30.11.2023
HEOPraHWYECKUX BEIIEeCTB
OKHCITUTENBHO-BOCCTAHOBHTEIbHBIE peakin. IToHsATHE 06 http://school-

12 y collection.edu.ru
AIEKTPOJIN3E PACIIABOB U PACTBOPOB COJICH 07.12.2023

13 KonTtponbHas padoTa no pasaeny «Teoperndeckue http:/ S_Ch00|'
OCHOBBI XUMUI 14.12.2023 collection.edu.u
Mertanel, ux noJyioxkenue B [lepuoauyeckoii cucreme http://school-

14 xuMu4ueckux snemenToB J[. 1. Menaeneena u collection.edu.ru
0COOEHHOCTH CTpOCHHUs aToMOB. O0IHe GU3NIECKUEe 21.12.2023
CBOICTBa METAJIOB

15 CmuiaBbl METAIIOB. DIIEKTPOXUMUYECKUN Psil HAIPSKEHUN http.// S_Ch°°|'
METALIOR 28.12.2023 collection.edu.ru
XUMHUUECKUE CBOMCTBA BAXKHEHUIIINX METAJIOB (HATPHIA, http://school-

16 N . y y . collection.edu.ru
KaJIWH, KaJIbIUi, MAaTHUH, A TFOMUHAN) U UX COCTUHCHUIN 11.01.2024

. . http://school-

17 XUMUYECKUE CBOMCTBA XpOMa, MEIIM U UX COEAUHEHUN

18.01.2024
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collection.edu.ru

http://school-

18 XuMHYecKHe CBOMCTBA IIMHKA, JKeJle3a U UX COSIMHECHHH i
I 1! 25 01.2024 collection.edu.ru
19 I[IpakTuueckas padora Ne 2. "Pemenue http://school-
AKCIIEPUMEHTAJIbHBIX 337124 10 TeMe «MeTamibny" 01.02.2024 collection.edu.ru
Hewmerannsl, ux nonoxenue B [lepuoanueckoit cucreme http://school-
20 XUMHUYeCKuX d1eMenToB J. . Menpeneesa u 08.02.2024 collection.edu.ru
0COOEHHOCTH CTPOCHHSI AaTOMOB R
duznyecKkue CBOMCTBa HEMETAIIOB. AJITOTPOTIHS http://school-
21 HEMeTaJIoB (Ha IpuMepe KHCIopoa, cepsl, Gocdopa n collection.edu.ru
15.02.2024
yTiiepoa)
http://school-
22 XuMHYECKHEe CBOMCTBA raJIOreHOB, CEPBl U MX COCIMHEHMI i
p it 22 02.2024 collection.edu.ru
http://school-
23 XuMHndeckre CBOMCTBA a30Ta, pocdopa U UX COSTUMHEHUI i
docdop i 29.02.2024 | Collection.edu.ru
24 XHUMHYECKUE CBOMCTBA yIriiepojia, KpEMHUS U UX http:/ S_ChOOI'
COEIUHEHUM 07.03.2024 collection.edu.ru
http://school-
25 IIpuMeHeHne Ba)KHENIINX HEMETAJIIOB M X COSAUHEHUI i
p gl 14.03.2024 collection.edu.ru
O0600111eH1E U CUCTEMATHU3aIIUs 3HAHUH 10 TEME http://school-
26 «HemeTtaiply». BelunciaeHus no ypaBHEHUSM XUMHUYECKUX 04.04.2024 collection.edu.ru
peakiuii ¥ TepPMOXUMHUYECKHIE PACUETHI T
97 ITpaxktuueckas pabora Ne 3. «Pemenue http:// s.chool—
SKCIIEpUMEHTANIbHBIX 3aa4 110 TeMe "HemeTambr"» 11.04.2024 collection.edu.ru
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28 KonrponbsHas paboTa no teMam «MeTaib» U L http://school-
«HemeTramib 18.04.2024 collection.edu.ru
29 Heopranuyeckue 1 OpraHu9eCKHe KUCIOTI. 1 http://school-
Heoprannueckue u oprannueckiue OCHOBAHUS 25.04.2024 collection.edu.ru
AmdoTepHbIe HEOPraHUYECKUE U OPraHUYECKHE http://school-
30 T 1 collection.edu.ru
coenuHeHUs. [ eHeTHYecKast CBSI3b HEOPraHUIECKUX U 02.05.2024
OpPraHMYECKUX BEIIECTB
Ponp xuMuu B o0ecrieueHuH YKOJI0THICCKOM, http://school-
31 i it 6 1 collection.edu.ru
SHEPreTHYECKON U MUIIEBOI 0€30TTaCHOCTH, Pa3BUTHU 08.05.2024
MEUITHHBI
32 IIpencrapienns 06 00MKUX HAYIHBIX TPUHIIUIAX 1 http://school-
MIPOMBIIIJIEHHOTO TIOJTYYEHHUS BaXKHEHIIINX BEIIECTB 15.05.2024 collection.edu.u
http://school-
33 4 1 i
CJIOBCK B MUPEC BCIICCTB U MaTCpPUaJIOB 18.05.2024 collection.edu.ru
http://school-
34 X 1 i
VMU U 3J0POBEE UCIIOBCKA 22 05.2024 collection.edu.ru
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus, 10 knacc/ Pynsutuc I'.E., ®enpaman @.I°., AkiponepHoe o0miectBo «M3maTenscTBo
«IIpocsemenue»
» Xumus, 11 knacce/ Pymsutuc I.E., ®enpaman @.I°., AkuuronepHoe o01ecTBo «M31aTenscTBo

«IIpocsemenne»

METOANYECKHUE MATEPHUAJIBI AJI5S1 YUUTEJIS

Meroauueckoe rmocobue mo yueouuky Pymsuruca I'. E.

HMHUDPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET
http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru






