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MHNOACHUTEJbHASA 3AIINCKA

[IporpaMMa mo XWMUH Ha YpOBHE CpedHEro oOmero oOpa3oBaHus pazpaboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanmu B Poccuiickoit ®Denepanum»,
TpeOOBaHUI K pe3ynbTaTaM OcBOeHUs (eaepalbHOM oOpa30BaTeNbHOM MPOrpamMMbl CPEJHEro OOIIEro
obpazoBanust (POIl COO), mpeacraBieHHbIX B DenepanbHOM TOCYIApCTBEHHOM 00pa3oBaTEllbHOM
cragmapre COO, c¢ yuérom KoHueniuu mnpernogaBaHus ydeOHOro mnpeaMera «XUMHS» B
oOpazoBaTenbHBIX opranm3anusx Poccuiickoit denepannu, pealn3yOmX OCHOBHBIE 00pa30BaTENbHBIC
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 TOJXOIOB K pa3pabOTKe MPOrpaMMbl IO XUMHH, K OINPEICICHUIO OOINeH CTpaTeruu
00y4eHwsI, BOCIIUTAHUS U PA3BUTHS 00YJaIONIMXCS CPEJACTBAMH YUeOHOTo npeamera «Xumus» st 10—11
KJIaCCOB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIENTyanbHble mnoniokeHus OIOC COO o
B3aMMOOOYCIIOBICHHOCTH ILIeNiel, CcolepKaHus, pe3yabTaToB OOY4YeHUS M TpeOOBaHUI K YpPOBHIO
MOJITOTOBKH BBITTYCKHHKOB.

XuMudeckoe o0pa30BaHUE, MONTY4aeMOE BBITYCKHHMKAaMH 00Ie00pa30BaTeIbHON OpraHu3aluy,
SIBJIIETCSI HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTH. OHO CITYKUT 3aBEPIIAIONINM 3TAllOM pean3alnun
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIINX IEIOCTHOM CHCTEME
XHUMHAYECKOro 0o0pa3oBaHUs. DTH IEHHOCTH KacaloTcs IO3HAHWS 3aKOHOB NPHUPOJBI, (HOPMUPOBAHHS
MHUPOBO33pPEHUST U OOIIEH KyJIbTYphl YENOBEKa, a TAKKe IKOJIOTHYECKM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JIOpOBBIO M TpPUPOAHOW cpene. Peamusyercss xuMudeckoe oOpa3oBaHHE OOydarolIMXcs Ha
YPOBHE CpEIHEro o0Imero oOpa3oBaHUs CPEACTBAMHU YYEOHOTO MpeaMera «XUMHS», COJepKaHue H
MOCTPOEHUE KOTOPOTO OMNPEIEICHBl B MPOrpaMMe 10 XUMHU C YYETOM clelU(PHUKH HAYKH XUMUH, €
3Ha4yeHUs B IO3HAHUU IIPUPOABI U B MaTepUaIbHON KM3HM OOIECTBA, a TAKXKE ¢ YUETOM OOLIMX Lesel U
MIPUHIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CHCTEMBbI CPEAHEro oOIlero odOpa3oBaHHs B
Poccuiickoit @eaepanuu.

XuMHsI Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOylo pojb B COBPEMEHHOMH
LUUBWIN3ALMM, B CO3JaHUM HOBOM 0a3bl MaTepualbHOM KyiabTyphl. OHa BHOCUT CBOH BKIaJ B
(hopMHpOBaHHE PALMOHAIBPHOIO HAY4YHOIO MBIIUIEHUS, B CO3JaHUE LEIOCTHOTO IpeicTaBlIeHUs 00
OKpYXXAarollleM MHUpPE KaK O €AMHCTBE IPUPOABI U YEI0BEKa, KOTOpoe (GOPMHUPYETCS B XUMHUU HA OCHOBE
[IOHUMAaHHS BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHpPA, OCO3HAHMSI B3aUMOCBSI3U MEXKIY CTPOCHHEM
BEILIECTB, UX CBOMCTBAMHU M BO3SMOXKHBIMU 00JIaCTSMU NIPUMEHEHUS.

TecHO B3aMMOIEHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTajla HEOThEMJIEMOH
YacThI0 MHUPOBOH KyJbTYpPbl, HEOOXOAWMBIM YCIOBHEM YCIEIIHOIO TpyJda M JKU3HU KaKIOro wieHa
obmectBa. CoBpeMeHHast XMMHUA KaK HayKa cO3MIaTebHasl, KAK HayKa BBICOKUX TEXHOJIOTUI HaIlpaBJIeHa
Ha pelleHue I00adbHbIX MPO0JIeM yCTOMYHMBOrO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOW, IHEPIETHYECKOH,
MUTIEBOH, SKOIOTUIECKON O€30MaCHOCTH M OXPaHBI 3JI0POBBSI.

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

CocraBnsgomMu peaMera «XUMuUs» ABISIIOTCSA 0a30Bble Kypcehbl — «OpraHudeckas XUMHUS» U
«OO01as ¥ HeopraHu4decKasi XMMHUsD, OCHOBHBIM KOMIIOHEHTOM COJIEPKAaHMS KOTOPBIX SIBIISIFOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHUM 110 HEOPraHWIECKOW XMMMH (C BKIFOUCHHEM 3HAHUH U3 OOLIeH XUMHHN)
u opraHudeckod xumuu. PopMHpOBaHHE [OAaHHOM CHUCTEMBI 3HAHUH NP HM3YYEHUH INpenMera
obecrieunBaeT BO3MOXHOCTh PACCMOTPEHMS BCEr0 MHOT000pa3usl BEIIECTB Ha OCHOBE OOIIMX ITOHSTHH,
3aKOHOB M TEOPU XUMHH.

Crpykrypa coaepkaHusi KypcoB — «Oprannueckas XumMus» 1 «OO0m1as 1 HeopraHuuecKast XuMHsD»
copMupoBaHa B MporpamMme MO XMMHUM Ha OCHOBE CHCTEMHOrO MOJAXOJa K HM3YYEHHIO Y4eOHOro
MaTepuaga ¥ OOYCIOBIIEHa HMCTOPUYECKH OOOCHOBaHHBIM pa3BUTHEM 3HAaHUH Ha ONpenenEéHHBIX



TEOPETHUYECKUX YpOBHiX. Tak, B Kypce OpraHMYECKOM XMMHHU BEIEeCTBa pacCMAaTPUBAIOTCS HAa YPOBHE
KJIACCYECKOM TEOpUHU CTPOEHUS OPraHMUYECKUX COETUHEHMH, a TaKKe Ha YPOBHE CTEPEOXHMUYECKUX U
3NEKTPOHHBIX MNPEICTaBIEHUH O CTpoeHUM BemlecTB. CBemeHns o0 M3ydaeMbIX B Kypce BelecTBax
Jaf0TCsl B Pa3BUTHUH — OT YTJIEBOJOPOJOB 1O CIOXHBIX OMONIOTMYECKH aKTUBHBIX coeArHeHHU. B kypce
OpPraHMYecKO XUMHM TIONy4YaloT pa3BUTHE CQOPMUPOBAHHBIE HAa YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus MEpPBOHAYANLHBIE MPEACTABICHUS 0 XUMHUYECKOH CBSI3H, KJIACCHU(DUKAMOHHBIX MPHU3HAKAX
BEIIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMHUECKON PEaKIINH.

[Tox HOBBIM yriiOM 3peHHsI B MpeaMeTe «XUMHUs» 0a30BOr0 YPOBHS paccMaTpUBAETCS M3y4EHHBIH
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)
oOydJarolmuMcsl TMPENOCTaBIsIeTC BO3MOXKHOCTH OCO3HATh 3HAYCHUE IEPUOJUYECKOrO 3aKOHA C
O0IETEOPETUYECKUX M METOJOJOrMYECKUX IO3MIUH, TIy0Ke TIOHATh HCTOPHYECKOE H3MEHEHHe
(yHKIIH# 5TOro 3aK0Ha — OT 0000IIAOIIEH 10 OOBSCHSIONICH 1 TIPOTHO3UPYOIICH.

Enunas cucrema 3HaHUMKM O BaKHEHIIMX BEHIECTBAX, HMX COCTABE, CTPOEHHWM, CBOWCTBAX H
MPUMEHEHNH, a TaKKe O XUMHUYECKHX PpEAKIUAX, WX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUA
nornonHseTcs B Kypcax 10 u 11 ximaccoB 3iaeMeHTaMu CofepKaHusl, UMEIOIIMMHU KYJIbTYPOJIOTHYECKUI U
MPHUKIAJIHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHMMAHHMIO B3aWMOCBSI3M XHMUHU C JIPYTUMH
HayKaMH, pacKphIBalOT €€ pojb B IIO3HABATENbHOW W MPAKTHYECKOW JESITETBHOCTH YeIOBeKa,
CIIOCOOCTBYIOT BOCHHMTAHHIO YBAXKEHHUsSI K IPOIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTHUYECKHX
MPHUIIOKEHU XMMHUH, IOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JINYHOCTHO 3HAYMMBIX
npoOieMax, CBS3aHHBIX C XHMHEW, KPUTHYECKH OCMBICIUBATh HH()OpMAIMI0O M TPUMEHSTH €€ s
TIOTIOJTHEH S 3HAHUH, PEIIEHUS] MHTEIUIEKTYaIbHBIX W SKCIIEPUMEHTABHBIX UCCIIEAOBATENBCKUX 3a7a4. B
LIEJIOM CO/IepKaHWe Y4eOHOro mpeaMera «XHMHUS» JAHHOTO YPOBHS H3y4EHHS OpPHEHTHPOBAHO Ha
(dbopMHpOBaHHE y O0YYAIONIMXCSI MHUPOBO33PEHUYECKON OCHOBBI JUIsi TMOHHMaHHS (riiocopckux HieH,
TaKMX KaK: MaTepHaJbHOE E€IWHCTBO HEOPTaHHMYECKOr0 M OPraHWYeCcKOr0 MHpa, OOYCIOBIEHHOCTH
CBOWCTB BEIIECTB MX COCTABOM U CTPOEHHEM, TIO3HABAEMOCTh TTPUPOTHBIX SBICHUH 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/TaHUS HOBBIX TEXHOJOTHI ¥ MaTepHasoB.

B mmane pemeHus 3amad BOCIIMTAHUWS, PAa3BUTHS W CONMAIU3AINN OOy4AIONIMXCS MPHUHSITHIE
MpOrpaMMOi 1O XHUMHH TIOAXOABI K ONpPEHeNeHUIO COAepXaHWs W TIOCTPOSHHs TpeaMera
MpeaycMaTpUBaOT (OPMHUPOBAHNE YHUBEPCAJIHHBIX YIEOHBIX NEHCTBHIA, UMEIOIMUX 0a30BOE 3HAUYCHHE
JUTSI pa3JIMIHBIX BHUIOB NEATEIBHOCTH: PEIIeHUs Mpo0jieM, TOMCKa, aHamm3a U 00paboTku mHOOpMaIWH,
HEOOXOAWMBIX [UIS TPHOOPETEHUs OIbITa IPAKTUYECKOM ¥ HCCIENOBAaTENbCKONW JeATETbHOCTH,
3aHUMAOIIEH BAKHOE MECTO B TIO3HAHUU XUMHH.

B mpaktike mpenogaBaHus XMMUU Kak Ha YPOBHE OCHOBHOI'O OOIIETr0 OOpa3oBaHUs, TaK W Ha
YpOBHE CpemHero oOmero o0pa3oBaHWS, MPHU OMPENEICHUN COAEPKATENbHON XapaKTepPUCTUKU IIeel
W3Y4EeHUs TpeaMeTa HaIlpaBJICHHEM IIePBOCTENIEHHONH 3HAYMMOCTHA TPAJWIIMOHHO TPHU3HAETCA
(hopMupoBaHHE OCHOB XMMHYECKOW HAYKH KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHICCKOH
NeSITETHHOCTH YellOBeKa M KaK OIHOrO M3 KOMIIOHEHTOB MHPOBOH KylbTypbl. C METOAMYECKOW TOYKH
3peHwsl TaKOH MOAXO/] K OMPENEIeHUIO [IeNel U3ydeHHs IMpeIMeTa SBISIETCS] BIIOJTHE OIPaBIaHHBIM.

CornacHo TaHHOM TOYKe 3pEHUs TJIABHBIMU HETSIMH W3ydeHHs MpenaMera «XuMush» Ha 0a30BOM
ypoBHe (10 =11 xi1.) sBIISIFOTCS:

e (dopMHpOBaHNE CHUCTEMbl XMMWYECKHX 3HAHWHA KaK Ba)KHEHUIIEH COCTABIIAIONICH eCTeCTBEHHO-
Hay4YHOW KapTWHBI MHpa, B OCHOBE KOTOPOW JIeXKAT KIFOYEBbIE MOHATHA, (pyHIaMeHTaIIbHBIC
3aKOHBl M TEOPHH XUMHH, OCBOEHHE S3bIKa HAayKH, YCBOGHHUE W IIOHMMaHHE CYIIHOCTH
JOCTYITHBIX O0OOIIEHNH MHPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHHE C HWCTOpHEeH WX
pPa3BUTHUS U CTAHOBJICHUS;

e (¢opMHpOBaHME W pPa3BUTHE IMPEJCTABICHUH O HAyYHBIX METOJAx TIIO3HAHUS BEIIECTB U
XUMHYECKUX DPEAKIUN, HeOOXOAUMBIX M MPHOOPETeHUs YMEHHIl OpUEHTHPOBATHCS B MHUPE



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

® Dpa3BUTHE YMCHUH W CIIOCOOOB JEITEIHHOCTH, CBS3aHHBIX C HAONIOJICHHEM U OOBSICHCHUEM
XUMHYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM MPABUII 0€301aCHOr0 OOPAIECHUS C BEIIICCTBAMH.

Hapsgy ¢ 3tuM, comepkaTelbHas XapaKTEpUCTHKA IeNed W 3a/Jad W3YyYeHHUs MpenMera B
mnmporpaMMme Mo XHMMHH YTOUHCHA MW CKOPPCKTHpPOBaHa B COOTBETCTBHM C HOBBIMH IIPUOPUTCTAMU B
cUcTeMe cpemaHero obOiuiero oOpasoBanusi. CerogHs B TPENOJaBaHUM XMMHU B OOJIBIICH CTCICHU
OTAaéTCcA TPEANOYTEHHUE MPAKTHYECKOW KOMITOHEHTE COAepKaHUs OOy4eHHUs, OPHEHTHPOBAaHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00Ie00pa3oBaTeIbHON OpPTraHW3allii, BIIAJACIONICTO HEe HaOOpOM 3HAHUM, a
(YHKIMOHANBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH aKTUBHOTO IOMY4YEHHUs 3HAHWH W
MNPpUMCHCHUA UX B pCaHBHOP'I JKU3HU JJIA pCIICHUA TPAKTUICCKUX 3aday.

B cBs3M ¢ 3THM Npu M3YYEHUHU TNpenMera «XUMHUsS» JOMHHHPYHOIEE 3HAYCHHUE NMPUOOPETAIOT
TaKHe 1EeU U 3a/1a4M, KaK:

ajanTtanus oOYyYaromMXCsl K YCIOBUSIM JIMHAMHYHO DPAa3BHBAIOLIETOCS MEpa, (OPMUPOBAHHE
WHTEIUICKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K  €amMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOATCIbHOMY IMPUHATUIO I'PAMOTHBIX peIHeHI/Iﬁ B KOHKPCTHBIX XU3HCHHBIX CUTYyalllsaX, CBA3aHHBIX
C BCIICCTBAMHA U UX IPUMECHCHUCM

dhopmupoBaHre y OOYYAIOMIMXCS KITFOUEBBIX HABBIKOB (KITIOYEBHIX KOMITETEHITUN), MMEIOIINX
YHUBEpPCAIbHOE 3HAYCHHUE JUIS PAa3JIMYHBIX BUJIOB JACATEIBHOCTH: PELICHHS MPoO0JieM, MOMCKa, aHAIu3a U
00paboTku MHpOpMaIK, HEOOXOAMMBIX JUIS MPHOOPETEHUS OIbITa JISITEIBHOCTH, KOTOpas 3aHUMaeT
Ba)XHOE MECTO B IIO3HAHWM XHUMHUH, a TAKKE JUISl OLEHKH C IMO3UIUH SKOJOTHYECKOH 0e30macHOCTH
XapakTepa BIUSHHUS BEIISCTB U XMMHUYECKMX ITPOIICCCOB HA OPTaHM3M YelIOBEKa M MPUPOIHYIO CPEy;

Pa3sBUTHUE TIO3HABATCIIBHBIX HWHTEPECOB, HWHTCIICKTYAJIbHBIX W TBOPYCCKUX CHOCO6HOCT€I7[
00y4aroMMXCs: CIIOCOOHOCTH CaMOCTOSITENIFHO MPHOOpPETaTh HOBBIE 3HAHUS MO0 XMMHUHU B COOTBETCTBHUU C
KU3HEHHBIMHU MTOTPEOHOCTSAMH, UCIIOIB30BaTh COBpEMEHHBIE HH()OPMAITMOHHBIE TEXHOIOTUN IS TTOUCKa
Y aHaJIM3a y4eOHOM U HAyIHO-TIONYISPHON HH(POPMAIIMK XUMUYECKOTO COAEeP KaHMUS,;

(dopMupoBaHHEe W pPa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATHBHOTO W JIOTHYECKOTO MBIIIICHHS,
HaOII0IaTENIEHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOMWMEBI, B YaCTHOCTH, TIPH
IJJAHUPOBAHUH M MIPOBEICHUH XMMHYECKOT'0 SKCIIEPUMEHTA;

BOCIIHTaHWE y OOy4arommxcsi yOeKIEHHOCTH B TYMAaHHCTHYECKOH HANpPaBICHHOCTH XUMUH, e
BXHOW POJHM B pEIIEHUH TIOO0ANTBHBIX MPOOJIEM PAIOHAIBHOTO MPHUPOAONOIH30BAHMS, TTOMOTHEHUS
JHEPTeTUYECKUX PECYpCOB M COXPAHEHWS MPHPOTHOTO pPAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXHOTO OTHOMICHUS K MPUPOZAE U CBOEMY 3/I0POBBIO, a TAKXKe MPHOOPETEHHUS OIbITa UCTIONh30BAHUS
TIONTyYeHHBIX 3HAHUHM IS MPUHATHS TPAMOTHBIX PEUICHWH B CHTYAIVSIX, CBS3aHHBIX C XHUMHYECKHMH
SIBIICHUSIMU.

B y4eOHnoM mutaHe cpemHero o0mero o0pa3oBaHus MpeaMeT « XUMUsD» 0a30BOTO YPOBHSI BXOAWT B
COCTaB MpeAMETHOM o0acTn «EcTeCTBeHHO-HAYYHBIE IIPEIMETHI».

OO1ee 9nciIo 9acoB, OTBEAEHHBIX NI U3y4YEHUs] XMMUHU, Ha 0Aa30BOM YpOBHE CPEIHEro OOIIero
oOpasoBaHus, coctaBisieT 68 wacoB: B 10 xiracce — 34 gaca (1 gac B Henmenro), B 11 kmacce — 34 gaca (1
gac B HEIETIO).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHNYecKOil XMMHUH

Hpez[Mer OpI‘aHH‘IeCKOfI XHUMUH: €€ BO3HHMKHOBCHHC, Pa3BUTUC U 3HAYCHUC B IMOITYUCHHWUN HOBBIX
BEIIeCTB U MaTepuajoB. Teopus cTpoeHHs opraHudeckux coenuHeHuil A. M. BytnepoBa, e€ ocHOBHbIE
nosioxkeHus. CTpyKTypHBIC (OPMYJIBI OPraHUYECKUX BEIIECTB. [ OMOJIOTHS, W30MEpHs. XUMUYECKas
CBA3b B OPTaHUYCCKUX COCAMHCHUAX — OAMHAPHBIC Y KPATHBLIC CBA3U.

[Ipencrasienne o KiIacCUPUKAMK OpPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHMYecKhX
COeUHEeHN (cucremMaTnyeckas) W TpUBHAJIbHBIE Ha3BaHMWS BaKHEMIIUX MPEICTaBUTENEH KIIAacCOB
OPraHnvYCCKNX BCIICCTB.

9KCHepI/IMeHTaJ'ILHLIe MCTOJbI HU3Y4YCHUA BCIIECTB U HUX HpeBpaHIeHHfIZ O3HAKOMJICHHE C
oOpaslaMi OpraHHYeCKMX BEIIECTB W MaTepHajaMd Ha WX OCHOBE, MOJCIMPOBAHHE MOJEKYI
OpPraHnvdeCKruX BCUICCTB, Ha6HIOI[eHI/Ie U OINHCAHUEC ACMOHCTPAIIMOHHBIX OIBLITOB II0 HNPEBPALICHUIO
OpraHMYEecKHX BEIIECTB MPU HATPEBAHWU (TUIABJICHUE, OOYTIIMBAHUE U TOPEHNUE).

Yraesonopoasl

AJNKaHBI: COCTAaB M CTPOEHUE, TOMOJIOTHYECKUH psfl. MeTaH M 3TaH — MPOCTEUIINE MPEICTaBUTENN
aNKaHoB: (U3MYECKHEe M XUMHYECKHE CBOICTBa (pEeaKkiuH 3aMEIIeHUs M TOPEHWs), HaXOKIECHHE B
MPUPOJIE, ITOTYYEHHUE U IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTpPOEHHE, TOMOJOTHYECKMH pAn. OTWIEH W TPONHWIeH — MpocTeHme
NPE/ICTAaBUTENIN  aJKCHOB: (HU3MYECKHME M XHMHYECKHE CBOMCTBA (peakuumd THIPHPOBAHUS,
raJlOreHUPOBAHHUS, TUAPATALIUY, OKUCICHUS U ITOJMMEPU3aLUN), II0JIy4eHUE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u MerminOyTaaueH-1,3: crpoeHue, BakKHEHIINEe XMMHUCCKUE CBOMCTBA
(peaxuus nonumMepuzanun). [loaydeHre CHHTETUYECKOTO KaydyKa U PE3UHBL.

AJIKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUM PsAM. ATIETHIICH — IMPOCTEHIITHII
[PEACTaBUTENb aJKUHOB: COCTaB, CTpOEHHE, (U3NUECKHE M XHUMHYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHMS, TAJIOTCHUPOBAHUSI, THAPATALIMH, TOPEHNUS ), IOITy4YECHHE U IPUMEHEHUE.

Apensl. benszon: cocrtaB, cTpocHHWE, (QHU3MUYECKHE W XUMHYECKHE CBOMCTBA (peaKIIuu
rajJOreHUPOBAHNA U HUTPOBAHUS), IOIy4YEHHE U IPUMEHeHue. T01yon: cocmag, cmpoenue, uzuveckue u
Xumuueckue Cc@ouUcmea (peakyuu 2an02eHUpPoOSaHusi U HUMPOBAHUs), NONYHYeHUe U HNpUMeHeHuUe.
TokcuuHOCTh apeHOB. I'eHerndeckas CBA3b MEXAY YIVIEBOAOPOAAMH, INPUHAUISKAIIMMHU K Pa3InIHbIM
KJaccam.

[Ipuponusie ucrounnku yriaesoaoponos. [Ipupoansrit ra3 u monytHsie HedTsaHbIE Ta3bl. HedTh 1
e€ mpoucxoxaenne. CrocoObl mepepabOTKM HeTH: TeperoHka, KpeKUHT  (TePMHUYECKHIA,
KatanuTuieckuil), nuponus. [lponykrel nepepaboTku HEPTH, UX NPUMEHEHHUE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHbIH yronb U mpoayKThl €ro nepepadboTKy.

OKCHepUMEHTalbHbIE METOIbl HM3Y4YEHHUS BELIECTB M MX MPEBPAIUCHUNA: O3HAKOMJICHHE C
o0pasuamu miacTMacce, KaydyKoB U pe3uHsbl, Komaekunu «HedTs» u «YTonp», MonenupoBaHie MOJIEKYT
YIJIEBOIOPOJOB U TaJIOr€HONPOM3BOAHBIX, NPOBEACHHE NPAKTHYECKOW paboThl: MOJIydeHHE 3TWIEHA U
W3y4YEHHE eTO CBOMCTB.

Pacuérnble 3agaun.

Bbluucnenrss mo ypaBHEHHIO XMMHYECKOM peakUuu (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO
BEILIECTBA HMJIM NPOAYKTa PEAKUHMU IO HM3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO M3 HCXOTHBIX
BEILIECTB MJIM IPOLYKTOB PEAKIINHN).

Kucaopoacogep:xamnue opranndeckue coeJuHeHus!

[IpenenbHple 0OAHOATOMHBIE COUPTHL. METaHON W 3TaHON: CTPOEHHE, (PU3NUECKHE U XUMHYECKUE
CBOMCTBa (peakuuM C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOAOPOJAMH, TOpEHHUE), MpHUMEHEHHE.




Bopopoansie cBA3M MeXAy MOJEKyJIaMH CHUpTOB. J[lelicTBHMe MeTaHoJda W 3TaHONA HAa OpPraHU3M
YeoBeKa.

MHOroaToMHbI€ CHUPTHL. OTUJICHTIMKOND M TJIHLEPUH: CTpoeHHe, (pu3nyeckue U XUMHUYECKUE
CBOMCTBa (B3aMMOJCHCTBHE CO IIETOYHBIMH METaJUlaMH, KadecTBEHHas peaknus Ha MHOTOaTOMHBIE
cnupThl). JlelicTBUE HA OpraHu3M 4enoBeka. [IpuMeHeHne rmiepruHa U 3THIICHTJINKOIS.

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

Anpaerunsl U xemoHwvl. DopMmanbaerui, aueraiblIerui: CTpoeHHe, (QU3HUYECKHEe H XUMHUYECKUE
CBOMCTBA (peaKlMy OKHUCIEHHUS U BOCCTAHOBIIEHHS, KAUECTBEHHBIE PEaKIiH), IOJTy4YeHEe U TIPUMEHEHHE.

OnHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBBIE KHUCIOTH. MypaBbuHasT M yKCyCHasi KHCJIOTHI:
cTpoeHre, (U3UUECKHEe W XUMHUYECKHE CBOicTBa (CBOWCTBa, OOMIME Ui Kiacca KHUCIOT, peaKius
sTepuduKanum), monydeHne u npuMeneHre. CTeaprHOBas W OJEUHOBAs KUCIOTHI KaK MPEICTaBUTENIH
BBICIIMX KapOOHOBBIX KHCIIOT. MbLIa KaK COJTM BBICIINX KapOOHOBBIX KUCIIOT, HX MOIoIIIee JieiicTBHE.

Crnoxsble 3(QUpHl KaKk MPOU3BOHBIE KAPOOHOBBIX KHCIOT. ['Maponu3 ciioxkHbIX 3¢upoB. Kupsr
I'mapoinus xxupos. IIpuMenenue xxupoB. bronorudeckas posib JKHpOB.

VYrneBomsl: coctaB, KiaccHu(UKAIMs YrieBoAoB (MOHO-, M- W Tonucaxapujpl). [Jrokoza —
MPOCTEHIINI MOHOCAXapHa: OCOOEHHOCTH CTPOCHUSI MOJEKYJbI, (pU3nUeckne U XMMHUYECKHE CBOWCTBA
(B3aumopeiictBue ¢ ruapokcumom meau(ll), okucieHne ammuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJIEHHE, OpOYKEHHE TIIOKO3bI), HaXOXJAECHHE B NPUPOAE, MPUMEHEHUE, OMonornyecKkas poib.
®otocunTe3. OpyKTO3a KaK N30MEpP TITFOKO3BL.

Kpaxman w memronoza kak mNpupoaHbie momuMepbl. CTpoeHHe Kpaxmalla W LEIITION03bI.
du3nvecKkrne 1 XMMUIECKHe CBOWCTBA Kpaxmaia (THAPOIU3, KaYeCTBEHHAs PEaKIus C HOIOM).

OKcIiepruMeHTaNbHBIE METOBl H3yUEHHSI BEIIECTB U MX MPEBPAIICHUN: poBeieHNe, HabIoAeHre
¥ ONMHCaHWE EMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHMPTOB, KaYECTBEHHBIC PEAKIUH OIHOATOMHBIX
CITUPTOB (OKHCIICHHE 3TaHoja okcuaoM Meau(ll)), MHOroaTOMHBIX CITUPTOB (B3aUMOICHCTBHE TIIHIICPHUHA
¢ ruapokcugoMm wmemu(ll)), ampmernmoB (OKHWCIIEHHE aMMHAYHBIM pPacTBOpOM oOkcuaa cepedpa(l) m
ruapokcugom Meau(ll), B3anmMomelcTBHE Kpaxmana C HOIOM), TPOBEACHHE IMPAKTHUECKOH paboTHI:
CBOMCTBA PacTBOpa YKCYCHOM KUCJIOTHI.

Pacuérnrie 3amaun.

Brruncnenns mo ypaBHEHHIO XMMHYECKOH peakmuu (Macchl, 00hEMa, KOJIMYECTBA HCXOTHOTO
BEIleCTBa WM MPOAYKTa PEAKIHU M0 M3BECTHBIM Macce, 00BhEMY, KOIMYECTBY OJHOTO M3 HMCXOMHBIX
BEIIIECTB MJIH MPOAYKTOB PEAKIINN).

A3zoTcoepKamne OpraHuIecKrue COSIMHEHHS.

AMUHOKHCIIOTHI KakK aM{QoTepHble OpraHWYecKhue coenuHeHus. Du3ndeckne W XUMHYECKHe
CBOWCTBAa aMHHOKHCJIOT (Ha IpUMepe TIUIMHA). bronormueckoe 3HaueHne aMUHOKHCIOT. [lenTumapt.

benku xak mpupoaHbIE BRICOKOMOJIEKYIISpHBIE coenuHenns. [lepBruyuHas, BTOpUYHAS U TPEeTHYHAS
CTpYKTypa OenmkoB. XHUMHUYECKHe CBOWCTBA OENKOB: THAPOIN3, ACHATYpAIHsl, KAYeCTBEHHBIC PEaKI[iu Ha
Oemku.

OKcIIeprMEeHTaNbHBIE METOMBI M3YUSHHS BEIIECTB M WX NPEBpAllleHH: HaONMIOIeHIEe H ONMUCAHNe
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIlHs OSITKOB TIPY HATpEBaHUH, [IBETHBIE PEAKIIUN OETKOB.

BricokomolieKkyIApHbIE COeTUHEHUS

OCHOBHBIE TIOHSATHS XUMHH BBICOKOMOJNEKYJSIPHBIX COENWHEHHWI: MOHOMEp, IOIIUMeEp,
CTPYKTYPHOE 3BEHO, CTEIEeHb IOIIMMEPU3AlliY, CPEHHssl MOJIeKynspHas macca. OCHOBHBIE METO[bI
CHHTE3a BBICOKOMOJIEKYIISPHBIX COSTUHEHUH — TIOJTMMEPH3aIIHs U TTOTNKOH ISHCAIIHS.

OKCIIeprMEHTANbHBIE METONbl HM3y4YeHWs] BEIIeCTB W WX IMpEeBpaIleHUH: O3HAKOMJIEHHE C
o0pasramu MPUPOTHBIX M UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyIyKOB.

MexripenMeTHbIe CBSI3H.

Peanuzamnus MexnpenMeTHBIX CBs3e€dl Npu H3ydeHHM opraHudeckod xumuu B 10 kiacce
OCYLIECTBIIIETCSl Yepe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M NOHSITHI,
SIBIISTIOLINXCSL CHCTEMHBIMU JJIS1 OTJAENBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.



OOIMe ecTeCTBEHHO-HAYYHbBIC TMOHSTHA: SBJICHWE, HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHaliM3, CHUHTE3, KIACCH(PUKAIUA, MEPUOANYHOCTh, HAOMIOMCHNE, W3MEPEHHE, JKCIIEPHUMEHT,
MO/ICTTPOBAHUE.

dusvKa: Marepusi, DHEPrHs, Macca, aToM, 3JEKTPOH, MOJEKyJa, JHEPreTHYeCKUil YpOBEHb,
BEIIIECTBO, TeI0, O0BEM, arperaTHoe COCTOSHHE BEIIECTBA, (M3HUCCKUE BEIUYMHBI M CIHHMIIBI HX
HU3MEpEHU.

Buonorus: xierka, opraHusMm, Ouocdepa, OOMEH BeIIECTB B oOpraHusMe, (OTOCHHTE3,
OMONOTMUECKH aKTUBHBIE BelIecTBa (OCKU, YIIIEBOABI, JKUPBI, (PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOTAEMBIE, TOITHBO, PECYPCHI.

Texnomorus: MUIICBBIC MNPOAYKTBI, OCHOBLI pPAUOHAJILHOI'0 IIHTAaHUA, MOIOIIHUE CPCIACTBA,
JICKAPCTBCHHBIEC M KOCMETHYCCKHE IIpflaparbl, Marcpualibl M3 HCKYCCTBCHHLBIX U CHUHTCTHYCCKUX
BOJIOKOH.

11 KUIACC
OBIIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XUMHUH

XUMHYeCKAH JIeMEHT. AToM. SIIpo atoma, W30TOIBI. DIEKTPOHHAS 000JI0UKa. DHEPTeTHIECKUE
YPOBHH, TOIYPOBHH. ATOMHbIE oOpOHTanu, S-, P-, O- a31emenThl. OCOOCHHOCTH pacHpeneseHus
JJIEKTPOHOB MO OpOWTAISIM B aTOMax »dJEMEHTOB TMEPBBIX YETHIPEX TMEPHOAOB. OJIEKTPOHHAs
KOH(UTYpanys aTOMOB.

ITepuonnueckuii 3akoH u Ilepuoauueckas cucreMa xumudeckux anemeHTos Jl. M. Menneneesa.
CBs13b TIepHOAMYECKOT0 3aKoHa U Ilepronnueckoil cucTeMbl XuMUUYecKuX daeMmenToB 1. M. Menneneena
C COBPEMCHHOM TEOpHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH W3MCHEHHS CBOWCTB XHUMHYECKHUX
JJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX M CIOXKHBIX BEIIECTB IO TPyINIaM H TepuojaM. 3HaueHHE
MEPUOANYECKOT0 3aKOHA B PA3BUTUU HAYKU.

Crtpoenne BemiecTBa. XUMHUYECKask CBSA3b. BUIBI XUMUYECKOH CBS3U (KOBaJeHTHAs HETONSIpHAs U
MOJISIpHAs, WOHHAS, METaJTMYecKas). MexaHu3mbl 00pa30BaHUS KOBAJIEHTHOW XHMHYECKOW CBS3ZH
(oOMeHHBIM W JOHOPHO-aKIENTOPHEIH). BomopomHasi cBsi3b. BajaeHTHOCTh. DNIEKTPOOTPHUIIATEIBHOCTS.
Crenenp okucnenus. MIoHbI: KATHOHBI 1 aHUOHEL.

BermectBa MONEKyIApHOTO U HEMOJIEKYISIPHOTO CTPOEHHUS. 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTBA.
THIBI KPUCTATUNTMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THIA KPHCTAJUIMIECKON PEIIETKH.

[lonsaTre o nucnepcHBIX cucTeMax. VICTHHHBIE W KOJJIOMIHBIE PAcTBOPBHL. MaccoBasi IOns
BEIIleCTBa B pacTBOpE.

Knaccudukanmss HeopraHmuecknx coeAnHeHWH. HoMmeHkmaTypa HEOPTaHWYECKHX BEIIECTB.
I'enerndeckas CBs3b HEOPTAHUYECKHUX BEIIECTB, MPUHAIISKANINX K PA3IAIHBIM KJIaccaM.

Xumudeckas peakmusi. Kiaccuukamyss XMAMAYECKUX PEAKIUA B HEOPTAHUIECKOH W OpTraHHIeCcKOn
XUMHUH. 3aKOH COXpPaHEHHWS MacChl BEIIECTB, 3aKOH COXPAaHEHWS W TPEBPAIICHUS DSHEPTHUH TpHU
XUMHYECKUX PEaKIIHIX.

CKOpOCTh peakiiny, e€ 3aBUCUMOCTh OT pa3NuYHbIX (hakTopoB. OOpaTUMBIE peakiny. XUMAYECKOe
paBHOBecre. DaKTOpEI, BIUAIONINE HA COCTOSTHUE XUMHUUeckoro paBHoBecus. [Ipuniun Jle Illarense.

OnexTponutuieckas aucconuanus. CuibHble U cnadbie 35eKTponuThl. Cpena BOMHBIX pacTBOPOB
BEIIIECTB: KHUCas, HEUTpaIbHas, MIEIOYHAS.

OKHCIHTENBHO-BOCCTAHOBUTENFHBIE PEAKIIHH.

OKcIIeprMEHTaNbHBIE METOABl M3y4YeHHsI BEIIECTB W WX IPEBpAIICHUHN: JTEMOHCTpanus TaOJHIl
«[lepuogmueckass cucrema xumudeckux odnemeHToB J[. W. MeHneneeBay, wu3ydeHHe Monenen
KPUCTAJUIMYECKUX DPEIIETOK, HAOJIIONEHNE W OIMCAHME JIEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIBITOB
(pa3nokeHHe MEpPOKCHAA BOJIOPOAA B NPUCYTCTBUH KaTalM3aTopa, OINpEAe]eHUE cpeldsl PacTBOPOB



BEIIECTB C TMOMOLIbIO YHUBEPCAILHOTO WHIMKATOPA, PEAaKUUH HOHHOTO OOMEHa), NpOBEACHHE
MPaKTUYeCKOW paboThl « BiusiHUE pa3andHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOH PEaKIIum.

Pacuérnsie 3anaumn.

Pacuérel mo ypaBHEHMSIM XHUMHYECKMX PEAKIUNA, B TOM YHCIE TEPMOXUMHUUYECKHE DPACUETHI,
pacyéThl C UCIOIB30BAHNEM IOHATHS «MaccoBas OISl BELIECTBAY.

Heopranuyeckas xumust

Hemeramnsl. [Tonoxkenue HemeramioB B [lepuoanueckoil cucreme XumMudeckux snemeHtoB [I. U.
MeHnneneeBa U OCOOEGHHOCTH CTpOeHHsI aToMoB. (Du3nyecKkre CBOMCTBA HEMETAJUIOB. AJLIOTPONHS
HEMETaJUIOB (Ha IIpUMeEpe KUCIOopoa, cepbl, pocdopa u yriaepoaa).

XWMUYECKHE CBOMCTBA BaYKHEUIITUX HEMETAUIOB (TaJIoreHOB, cephl, a30Ta, hocdopa, yriepoaa u
KpPEMHHUS1) U MX COETUHECHUH (OKCHUIOB, KHCIOPOJICOACPIKAIIMX KHCIOT, BOMOPOAHBIX COSTUHEHUH ).

IIpumeneHne BaXXHENIIIMX HEMETAJJIOB U UX COEAMHEHUM.

Meramibl. Ilonoxxenune meramnoB B Ilepuonuyeckoil cucreme xumudeckux snemeHtoB [ H.
Menneneea. OcOOCHHOCTH CTPOSHHS DJIEKTPOHHBIX 000J104eK aToMOB MeTauioB. OOume ¢Gusnyeckue
cBoiicTBa MeTayu1oB. CIUTaBbl METAIIOB. DIEKTPOXUMUYECKHUM P HAMIPSDKEHUH METaIOB.

XUMHYECKHE CBOMCTBA BaXKHEHIIMX METAIIOB (HATPWUM, KadWii, KaJbI[Mi, MarHWi, aJlOMHUHUMN,
[IUHK, XPOM, KeJIe30, ME/lb) U UX COCTMHCHUM.

Oo6mume crocoObl MoTy4YeHus] MeTaiuIoB. [IpuMeHeHre MeTaslioB B OBITY M TEXHHKE.

3KCHepI/IMeHTaHBHBIe METOABI HM3YYCHHSA BCIICCTB U HX HpeBpameHm‘/'I: HN3YUYCHUC KOJUICKIINU
«MeTaJIbl M CIUIaBbD», 00pPa3IOB HEMETAJUIOB, PEUICHHE 3KCIEPUMEHTANBHBIX 3a/1ad, HAaONIOEHHE U
OMMCaHnue€ AEMOHCTPAIIMOHHBIX U na6opaTopHHx OIIBITOB (BSaHMOﬂeﬁCTBHe TUAPOKCHUTAa AJIIOMUHUA C
pacTBOpaMu KHMCJIOT U IIIeJ'IO'-IeI‘/‘I, Ka4Y€CTBCHHBIC PCAKIIMU HA KAaTHOHBI MeTaJ'IJ'IOB).

Pacuérnsbie 3anaumn.

Pacuérer macchl BemecTBa Wi 00bEMA ra30B MO M3BECTHOMY KOJIHMYECTBY BEIECTBA, MACCe HITU
00BEMY OTHOTO M3 YYACTBYIOIINX B PEAKITHU BEIICCTB, paCUETH MacChl (00hEMA, KOJTMIECTBA BEIIECTBA)
MIPOAYKTOB PEAKIINH, €CITH OHO W3 BELIECTB HMEET MPUMECH.

XuMHS U KU3Hb

Ponp xumum B 0OECHICYCHHHM DKOJOTHYCCKOW, DHEPTETUYECKOW W THINEBOM OE30IMacHOCTH,
pa3BuTHN MeTUIHBL. [[0HATHE 0 HAyYHBIX METO/aX IMO3HAHUS BEIIECTB U XMMHYECKIX PEaKIIHA.

[IpencraBnenuss 06 OOMMX HAyYHBIX TNPHUHIMIAX TPOMBIILICHHOTO MONydeHUs Ba)KHEHIINX
BEIIIECTB.

UenoBek B MHpe BEMECTB W MaTepuajoB: BaKHEHIIHE CTPOUTENbHBIE MaTepHAaIIbI,
KOHCTPYKIIMOHHBIE =~ MaTepHallbl, KpacKd, CTEKJIO, KepaMmuKa, MaTepHanbl i DJIEKTPOHUKH,
HaHOMaTepuaibl, OpPraHNYECKHUE U MUHEPAILHBIE YA00pEHUSI.

XUMHUS W 370pOBhE YENOBEKa: MPaBWJIa HCIIONB30BAHUS JIEKAPCTBEHHBIX IPENaparoB, MpaBHia
0€30I1acHOT0 UCTIONBF30BAHMSI ITPETIapaToB OBITOBOW XMMHH B TTIOBCEIHEBHOMN KH3HM.

MexnpenMeTHbIE CBSI3H.

Peanmzamms MeXnpeaMETHBIX CBs3€H NpH W3YYEHWH OOIIell M HeopraHWdYecKol xumuu B 11
KJIACCEe OCYIIECTBIISIETCS dYepe3 HCIONB30BaHWE KaK OOIIMX €eCTeCTBEHHO-HAyYHBIX IOHSITHH, TaK W
MIOHSITAHN, SBJISIOIINXCSI CHCTEMHBIMH IS OT/IENIBHBIX TIPEMETOB €CTECTBEHHO-HAYIHOT'O IIUKJIA.

OOmme ecTecTBEHHO-Hay4YHBIE TOHATHSA: HAy4YHBIA (DAaKT, THUMOTE3a, 3aKOH, TEOpHWs, aHAJMN3,
CHHTE3, Kiaccu(uKanus, MepuOIUYHOCTh, HaOIIOACHWE, AKCIEPUMEHT, MOJACIHpPOBaHHUE, H3MEpEHHE,
SIBIICHUE.

Odusuka: MaTepusi, JHEPrus, Macca, aToM, O3JEKTPOH, IPOTOH, HEHUTPOH, WOH, W30TOII,
PaArOaKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUIECKUN YPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHUE
BelllecTBa, (PM3NYECKHe BETMUNHBI U €UHUIIBI MX U3MEPEHUs, CKOPOCTb.

buonorus: xierka, opraHu3M, 3KocucTeMa, Ouocepa, MAKpo- ¥ MHUKPOIJIEMEHTHI, BUTAMUHBI,
00OMEH BeIeCTB B OPraHU3Me.

I'eorpadusi: MUHEpAIIBI, TOPHBIE TOPOJIBI, ITOJIE3HBIE UCKOITAEMbIE, TOIUTHBO, PECYPCHI.



Texnonorus: XuMHUYecKas IMPOMBIIIIJICHHOCTb, MCTAJUIYPIrud, IMPOU3BOACTBO CTPOUTCIBbHBIX
MaTepualioB, CEIIbCKOX 035U CTBEHHOE IMPOU3BOACTBO, IMMUIICBASA IMPOMBIIIJICHHOCTD, (I)apMaHCBTI/IIIeCKaH
MNPOMBIIIUICHHOCTb, IIPOU3BOACTBO KOCMCTUYCCKUX IIPENapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepualioB, 3JICKTPOHHAS MPOMBIIIIJIICHHOCTh, HAHOTCXHOJIOTUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIPOTPAMMBI 110 XUMHWU HA BA30BOM
YPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranapiuBaeT TpeOOBaHUs K pe3yjbTaTaM OCBOCHHUS OOYUYAIOUIMMUCS IMPOrpaMm
cpenHero oOmero o0pa3oBaHUS (JMYHOCTHBIM, MeETalpeJMETHBIM M IpeAMeTHbIM). HaydHo-
METOIMYECKOH OCHOBOW Il pa3paOOTKH IJIAHUPYEMBIX pe3ylbTaTOB OCBOEHHS IPOrPaMM CpETHETO
o0111ero 00pa3oBaHusl SIBISETCS CUCTEMHO-ICATENIbHOCTHBIN MTOIX O/,

B cooTtBercTBHU C CUCTEMHO-ACATCIIbHOCTHBIM IMOJAXO0A0M B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHUS TIpenMera «XHWMHs» Ha YpOBHE CpelHero oOIero oOpa3oBaHHs BBIIENEHBI CIEAYIOIINE
COCTaBIISIIOIINE:

OCO3HAHUE OOYYAIOUIMMKCS POCCHHCKOW TIpakKIAHCKOW HWIAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIEHOCTH ¥ CAMOOTIPEICIICHHUIO;

HaJIM4ne MOTUBAIINU K O6yT-IeHI/IIO;

LIeJICHAIPABJICHHOE PAa3BUTHE BHYTPEHHHX YOKICHHMHM JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEW W MCTOPUUYECKUX TPATUINA 0a30BOI HAYKH XHMHUU;

TOTOBHOCTh W CIIOCOOHOCTH OOYYaIONIMXCS PYKOBOJICTBOBAaThCS B CBOCH JIEATEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, IPUCYIIIMMH LETOCTHON CHCTEME XHMHYECKOT0 00pa30BaHUS;

HAJIMYHME MPABOCO3HAHMS DKOJIOTUYECKOW KYIbTYPhl W CIIOCOOHOCTH CTAaBHTh IIEIA M CTPOUTH
YKU3HEHHBIC TIJIaHBL

JImgHOCTHBIE pe3yabTaThl OCBOEHUS IpeaMeTa «XHUMHUS» JOCTHTAIOTCS B €IWHCTBE y4eOHOH u
BOCTIMTATEIIbHOM JESATEIHbHOCTH B COOTBETCTBUHU C TYMAaHHCTHYECKUMH, COLMOKYIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMH IEHHOCTSIMH W HJ€alaMHd POCCHHCKOTO TPa)XKJTaHCKOTO OOIIecTBa, MNPUHATHIMH B
o0miecTBe HOPMaMH W TIpaBHJIAMH IIOBECHHS, CIIOCOOCTBYIOIIMMH IIPOIIECCAM CaMOIIO3HAHUS,
CaMOpPa3BUTHS ¥ HPABCTBEHHOTO CTAHOBJIIEHHUS TMIHOCTH 00YJATOIINXCSL.

JImgaHOCTHBIE Pe3yIbTaThl OCBOGHUS IpeaMeTa «XUMUS» OTpakaroT c(POPMHPOBAHHOCTH OIBITA
MMO3HABaTEeNbHON M MPAKTUYECKON AEATETHbHOCTH OOYYAIOMIMXCS 10 peajn3alliyl MPHHITHIX B O0IIeCTBe
LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS .

OCO3HAHUS OOYUYAONIMMICS CBOMX KOHCTHTYIIMOHHBIX IPaB U O0SI3aHHOCTEW, YBaYKEHHSI K 3aKOHY
Y TIPaBOTIOPSIIKY;

MIPEJICTABIIEHHUS O COIMATIBHBIX HOPMaX U MPaBUiIaxX MEXKITHIHOCTHBIX OTHOIICHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATETPHOCTH TIPH CO3AaHHH Yy4EOHBIX IPOEKTOB,
pelIeHuy y4eOHBIX 1 MMO3HABATENbHBIX 33144, BRITIOTHEHUN XUMHUYECKUX SKCIIEPHUMEHTOB;

CHOCOOHOCTH TIOHUMATh M MPHHUMATH MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI IPYTUX TpH
aHaJIM3e Pa3IMYHBIX BUJOB y4eOHOU JeSTebHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMSA

[IEHHOCTHOT'O OTHOIIIEHHS K HICTOPUYECKOMY U HAyYHOMY HACJIEUI0 OTEYECTBEHHONW XHUMHUM;

YBa)KEHHUSI K TPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W MPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHUSl TOTO, YTO JOCTHXKEHHUS HAyKU €CTh Pe3yNbTaT UIUTENBHBIX HAONOJEHUN, KPOIOTIMBBIX
AKCIIEPUMEHTAIIBHBIX TIOMCKOB, TIOCTOSIHHOT'O TPYy/Ia YYEHBIX U MPAKTHKOB;

HWHTEepeca W MO3HABATENbHBIX MOTHBOB B MOJYYEHHH M MOCIEAYIOIIEM aHalIu3e MH(OpMaluuu o
MEPEeIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XHUMUHY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA



HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TIOBEICHMS;

CIOCOOHOCTH OLIGHMBATh CHUTYallUH, CBSI3aHHBIE C XWMHYECKHMMHU SBICHUSMH, W NPUHUMATH
OCO3HaHHBIC PEIICHHUs, OPUEHTUPYSICh HA MOPATbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE MMOBEJICHUE U MOCTYIKM CBOUX TOBAPHILEH C MO3ULIUN HPaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HaHUE MOCIEACTBUN 3TUX MOCTYIKOB;

4) popMupoBaHusi KYJbTYPHI 310POBbSI:

MOHUMaHMUA IEHHOCTeW 3A0poBOro M  0Oe3omacHoro obOpa3a JKU3HH, HEOOXOJUMOCTH
OTBETCTBCHHOI'O OTHOIIICHUA K CO6CTBCHHOMy (I)I/I?:I/ILICCKOMY " ICUXUYCCKOMY 3/10POBbIO;

COOJIIOIEHUs TIPaBUJI O€30MacHOro OOpalleHus C BEIIECTBAMU B OBITY, MIOBCEIHECBHOW KU3HU U B
TPYLOBOH NEATEIbHOCTH;

MMOHMMaHus HEHHOCTU MpaBHUJI WHAWBUAYAJIBHOI'O M KOJUICKTUBHOI'O 0€e30I1acHOro IIOBE€ACHUA B
CUTYalMsIX, YTPOXKAIOIIUX 340POBbI0 U KU3HU JIOACH;

OCO3HaHWSl TIOCIEICTBHA W HENPHUATUS BpPEAHBIX TPHUBBIYEK (YHNOTPEOJEHUs —aJKOroJs,
HapKOTHUKOB, KypeHHs);

5) TpyaoBoro BocnuTanus:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENBCKON JeATEbHOCTH, O0IECTBEHHO
MOJIE€3HOM, TBOPUYECKOM U JIPYTUX BUAAX JIEATEIbHOCTH;

YCTaHOBKM Ha aKTHUBHOC Y4aCTUC B PCIICHUHN MPAKTUYCCKHUX 3aJaq COI.II/I&HI)HOﬁ HalpaBJICHHOCTHU
(B pamMKax CBOET0 KJjiacca, IITKOJIBI);

HWHTEepeca K MPaKTHYECKOMY W3Y4YeHHUI0 NpodeccHil pa3iimyHoro poja, B TOM YKCIE HAa OCHOBE
MIPUMEHCHUA TPEAMETHBIX 3HAHWUH I10 XUMUH,

YBXKEHHUS K TPYLY, JIOJAM TPyAa U Pe3yJbTaTaM TPYJI0BOU AESTENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaJIbHOM TPAeKTOPUU OOpa3oBaHms, Oymymieit
npodeccuy W peanu3aliid COOCTBEHHBIX JKU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMHUH, MHTEPECOB M TIOTPEOHOCTEH 0O0IIeCTBA;

6) 7K0I0rMYeCKOr0 BOCTIMTAHMS:

9KOJIOTUYECKH IIeJIeCO00Pa3HOro OTHOIIEHUS K MPHUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHMUS JKU3HU
Ha 3emiie;

MIOHMMAaHUs TJIO0ANBHOTO XapakTepa OJKOJOTHYECKUX TpoOiaeM, BIUSHHUSI 3KOHOMHYECKHX
MPOIECCOB HAa COCTOSTHUE MPUPOJHON U COLIMATIBHOU Cpeibl;

OCO3HAHUSI HEOOXOJMMOCTH WCIIONIb30BAHUS JIOCTYDKEHHM XUMHH JUIS PEIIeHHs BOIPOCOB
PaIoOHAIBHOTO TPUPOIOTIONH30BAHUS;

AKTHUBHOI'O HENPUATHS ACUCTBUM, MPUHOCSIIIMX BpPEA OKpYKAaroUledl MPUPOAHOH cpene, yMEHUs
MIPOTHO3UPOBATh HEOIATONMPHUATHBIE SKOIOTHYECKHE MOCIHEACTBUS MPEANPUHAMAEMBIX JEHCTBUN U
MpeI0TBpAIIaTh UX;

HaJM4HUs Pa3BUTOTO SKOJIOTMYECKOT'0 MBIIUICHHUS, YKOJIOTHYECKON KYIbTYPHI, OIBITA NESITeThHOCTH
JKOIIOTUYECKOH  HAINpaBIIEHHOCTH, yMEHHS  PYKOBOJACTBOBAThCSI WMH B  IIO3HABATENHHOM,
KOMMYHHUKAaTHBHOM W COIMANbHOW TPAaKTHKE, CIOCOOHOCTH W YyMEHHUS AaKTUBHO IPOTHBOCTOATH
uaeonoruu xeModoonw;

7) HeHHOCTH HAYYHOTI'0 IO3HAHUSL:

c(hOpMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH ¥ O0IIeCTBEHHON MTPAKTHKH,

TTOHMMAaHUS CTIEU(UKN XUMHUH KaK HayKH, OCO3HAHUS €€ polr B (QOPMUPOBAHUHU PAIMOHAIHEHOTO
HayYHOT'O MBIIUIEHUS, CO3JaHUH IEIOCTHOIO IMPENCTaBICHUsS 00 OKPYXAIoIleM MHUpPE KaK O EIHHCTBE
MPUPONBI M YEIOBEKa, B MO3HAHWU IMPHUPOIHBIX 3aKOHOMEPHOCTEH W PENIEHWH IPOOJIeM COXPaHEHUs
MIPUPOTHOTO PABHOBECHS,;

yOeKIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHM JJII COBPEMEHHOM IMBWIM3AIAA: B €€
TYMaHUCTHYECKOW HANPABICHHOCTH W Ba)KHOW POJM B CO3JIAHWUU HOBOW 0a3bl MaTepUabHOW KYJbTYPHI,
pelIeHnn T00aNbHBIX MPOOJIeM YCTOWYMBOIO pa3BUTHS UEJIOBEUYECTBA — CHIPHEBOM, 3HEPreTHUECKOH,



MUIIEBONH U DKOJIOTMYECKON OE30MacHOCTH, B Pa3BUTHU MEIAMIMHBI, 00CCIICUCHHN YCIOBHU YCIEIIHOIO
Tpy/Ja U 3KOJOTHYeCKH KOM(POPTHOM JKU3HU Ka)KIOr0 YiIeHa 00LIeCTBa;

€CTECTBCHHO-HAYy4YHOW IPaMOTHOCTHU: TIOHMMAHHUs CYIITHOCTH METOOB ITO3HAHUSI, UCTIOIb3YEMBIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIONb30BaTh MONy4YaeMble 3HAHHS Ul aHAIU3a U OOBSCHEHHS
SIBJICHHI OKpPYXXAroLIero MHUpa M MPOHCXOSIIMX B HEM M3MCHEHHMH, YMEHHUS JenaTh OOOCHOBAaHHBIC
3aKJIFOYCHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS AHHBIX C ILENIBI0 MOJYYCHHS JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOIB30BAaTh XMMHUYECKHE 3HAHUS Ui pelieHUsl mpodjeM B
peabHBIX KU3HCHHBIX CUTYAIIUsX;

WHTepeca K IO3HAHUIO U UCCIIEIOBATENBCKON JeTeNbHOCTH;

TOTOBHOCTH ¥ CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M caMOOOpa30BaHUIO, K AKTHBHOMY
MOJYYCHUIO HOBBIX 3HAHHI 110 XMMHH B COOTBETCTBHHU C KU3HECHHBIMH OTPEOHOCTIMM;

HHTEpeca K 0COOSHHOCTSIM TPpyJa B Pa3Iu4HbIX chepax MpodheCCHOHAIBHOM JIeITeIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3y/IbTaThl OCBOCHHUS YUeOHOro mpeaMmera «XHMHS» Ha YPOBHE CPEIHEr0
o0111ero 00pa3oBaHus BKIIFOYAIOT:

3HaUYMMBbIE JUII  (DOPMUPOBAHUS  MHPOBO33pPEHHS]  OOy4AIOMMXCS  MEXAUCHUIUIMHAPHBIE
(MexXmpenMeTHple) OOIIeHaydYHBIE MOHATHS, OTPaXKaroIlMe IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa W
CHCHI/I(i)I/IKy MCTOJI0B IMO3HAHUSA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKaxX (MaTepI/ISI, BCUICCTBO, DHEPrus,
SIBJICHHME, MPOIECC, CUCTEMa, HAy4dHbIM (DaKT, MPHHIMI, THUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHS,
HCCIIeI0BaHNe, HAOIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHe);

YHUBEpCAJIbHbIC ydeOHbIC JIeicTBUS (IO3HABATEIbHbIC, KOMMYHHKATHBHBIC, DPETYJISTHBHBIE),
obecnieunBarone (GopMuUpoBaHHue (YHKIIMOHAIBHOH TIPaMOTHOCTH M COLIMAJIBHOH KOMIICTCHIIMU
00yJaroIuXCs;

CIOCOOHOCTh 00y4aroIIMXCs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUITMHAPHBIE,
MHPOBO33PCHUYECKHE 3HAHUS U YHHBEpPCAJbHbIC Y4eOHBbIC NCHCTBHS B II03HABATEIBHOM M COIHAJIBHOM
MIPaKTHKE.

MeranpeaMeTHble  PE3yJIbTaThl  OTPAKalOT  OBJAJCHHE  YHHBEPCAIBHBIMH  y4EOHBIMH
MO3HABATENTLHBIMH, KOMMYHUKATHBHBIMH U PETYISTUBHBIMU JICHCTBUSMH.

OBiiajeHUe YHUBEPCAJLHBIMU Y4eOHBIMHU MO3HABATEILHBIMH JICHCTBHAMU:

1) 6a30BbIe JOrnUecKue AeiicTBUSL:

CaMOoCTOSTENEHO (OPMYIUPOBAThH M AKTYAIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTPHBATH;

OIIPENENATh ISIU MEITSIbHOCTH, 3a1aBas mapaMeTpbl U KPUTCPHUH UX JIOCTHIKCHHSI, COOTHOCHTD
PE3YNBTaThl ACSITETHHOCTH C TOCTABICHHBIMH EIISIMH;

WCTONB30BATh MPH OCBOCHUH 3HAHWUHN MPUEMBI JIOTHUECKOTO MBIIUICHHS — BBIACIATh XapaKTepHbIC
MPHU3HAKY MOHATUI W YCTAHABIMBATH WX B3aWMOCBS3b, HCIOIB30BATh COOTBETCTBYIONIUE MOHSATHS IS
OOBSICHEHUS OTIENBHBIX ()aKTOB U SBIICHHIA;

BBIOUPATH OCHOBAHHS U KPUTESPHH IS KITacCU(DUKAIIMU BEIIECTB U XUMUYCCKUX PEaKIUi;

yCTaHABIHUBATh MPUYMHHO-CIEICTBEHHBIC CBSI3H MEXKy U3y4aeMbIMHU SBICHHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXICHUs (MHIYKTUBHBIC, ACAYKTHBHbBIC, IO AaHAJOTHWHU), BBISBIATH
3aKOHOMEPHOCTH W TPOTHBOPEYMsS] B PACCMATPUBACMBIX SBJICHUSX, (OPMYIUPOBATH BBIBOJBI U
3aKIIIOYCHHS;

MPUMEHSITh B MPOIECcCe MO3HAHMUS, UCIIONb3YEMbIC B XUMHHM CHMBOJIUYECKUE (3HAKOBBIC) MOJICIH,
MpeoOpa3oBbIBATH MOJICTBHBIC MPEICTABICHUS — XUMHYECKUN 3HAK (CUMBOJ) 3JIEMEHTA, XMMHUECKAs
(dbopmyIa, ypaBHEHHE XUMUYECKON PEaKIIMU — TIPU PEIICHUH YUeOHBIX TO3HABATENBHBIX U MPAKTHYSCKUX
3aja4, MPUMEHATh Ha3BaHHBIC MOJICIbHBIC MPECTABICHUS JUIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUYECKUX PEaKITUH.

2) 6azoBble HCCIeI0BATEILCKUE IeiiCTBUS:

BIIAJICTh OCHOBaMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB U XMMUYECKUX PEAKIIHIA;



(dhopMynupoBaTh LETU U 3aJ]a4d MCCICAOBAHMS, UCIIOIb30BATh MMOCTABICHHBIE U CAMOCTOSTENBHO
cOpMyTUPOBaHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTa MO3HAHUS W OCHOBBI sl (OPMUPOBAHHS
TUIOTE3BI IO MPOBEPKE NMPABUIBHOCTH BBHICKA3bIBAEMBIX CYKIEHUI;

BJIAJIETh HAaBBIKAMH  CaMOCTOATENBHOTO  IUIAHWPOBAHHA W MPOBENCHHUS  YUCHHUYECKHX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATH YMEHHUS HAONIONATh 3a XOJOM IMpOIlecca, CaMOCTOATENBHO
MPOTHO3UPOBATH €r0 Pe3yibTaT, POPMYIHUPOBATH 0OOOLICHUSI U BBIBOJBI OTHOCHTENBHO JOCTOBEPHOCTH
PE3yJIBTATOB UCCIICIOBaHMUS, COCTABIIAT, 00OCHOBAHHBIN OTYET O MPOJIEIAHHON padoTe;

npuoOpeTaTh ONBIT YUYEHHUYECKOH HCCIENOBATEIFCKOM M MPOCKTHOW AEATEIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEILHOMY ITOMCKY METONIOB PCIICHHS TMPaKTHYECKUX 3a/ad,
MIPUMEHEHHIO Pa3InYHbIX METO/I0B TO3HAHNS.

3) padora ¢ unopmaumeii:

OPHCHTHPOBATHCS B PAa3IMYHBIX HMCTOYHHMKAX HH(opManuu (HAyYHO-TIOMYNSApHAsl JHMTEpaTypa
XUMHYECKOTO COJIep KaHusl, CIIPABOYHBIE TIOCOOUsI, pecypchl MHTepHeTa), aHAIM3UPOBaTh UHPOPMAIHIO
pa3iMYHBIX BUJAOB W (GOPM TMpPECTABICHUS, KPUTHYECKH OICHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTE;

(dbopMyITupOBaTh 3aMPOChl U MPUMEHSTH Pa3MYHbIE METO/BI IIPU TIOMCKE U 0TOOpe MH(OpMAIIHH,
HEOOXOJIMMOM JIsl BBITIOJTHEHMsI yUeOHBIX 3a/1a4 ONpPeIeNEHHOTrO THTIA;

npuoOpeTaTh OIMBIT UCIONB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJNOTUH |
Pa3TUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMPATh ONTHUMAIBHYIO (QOpMy TmpeacTaBiieHuss HHGOPMAIUK  (CXEMBI,
rpaduku, AEarpaMMel, TaOJIHUIBI, PUCYHKU U APYTHE);

WCTOJIb30BaTh HAYYHBIA S3bIK B Ka4eCTBE CPEICTBA MPHU paboTe ¢ XMUMHYECKOW WH(OpPMAIUEH:
MPUMEHSTh MEXKIpeAMeTHble ((pHU3nueckue HW MaTeMaTU4ecKhe) 3HaKH UM CHMBOIBL, (OpMYIbI,
ab0OpeBnaTypbl, HOMCHKIIATYPY;

HCTIONB30BaTh M PeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPEACTBA HATIISTHOCTH.

OniiajeHUue YHUBEPCAJIbLHBIMU KOMMYHUKATUBHBIMHU 1eiiCTBHSIMU:

3a7aBaTh BOMPOCHI MO CYIIECTBY OOCY)XJaeMOH TeMbl B XOJ€ [Hajora W/WIM HCKYCCHH,
BBICKa3bIBaTh HJIEH, (DOPMYNHUPOBATH CBOM IPEAJIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS IPEIIOKEHHON
3aja4y;

BBICTYIIaTh C IPE3CHTAlMedl pe3yJbTaToOB II03HABATENbHON AEATEIBHOCTH, IOIY4YECHHBIX
CaMOCTOSTEIBHO MJIM COBMECTHO CO CBEPCTHHKAMH IIPH BBINOJHEHWH XWMHYECKOI'O 3KCIIEPUMEHTA,
MIPAKTUYIECKON pabOThI 1O MCCIEIOBAHUIO CBOWCTB U3y4aeMbIX BEILECTB, PeaIn3aluy y4eOHOro IPOEKTa
u (OpMyJIUPOBATh BBIBOJBI 110 PE3YIbTaTaM IPOBEAEHHBIX UCCIEJOBAHUM ITyTEM COTIIaCOBAHMS MO3ULIUH
B x07ie 00CyX/IeHHs 1 0OMeHa MHEHHUSIMU.

OsilaleHUe YHMBEPCAJbHBIMH PeryJITUBHBIMHU ACHCTBUSIMU:

CaMOCTOSITENIBHO TNIAHUPOBATh U OCYILECTBIISITH CBOIO TIO3HABATENbHYIO IESITEIbHOCTD, ONPEHesisl
e Lenmu M 3aJaud, KOHTPOIMPOBaTh U IO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh IpeAiaraeMblil
QITOPUTM JACHCTBUH NpPU BBIOJHEHUH YYEOHBIX M HMCCIEIOBATENbCKUX 3aJad, BBIOMpaTh Haubolee
3¢ GeKTUBHBINA CIOCO0 MX PEIIEHHs C y4ETOM MOJIyYEHHS HOBBIX 3HAHMM O BEIIECTBAX U XMMUYECKHX
peakuusx;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOCH AEATEILHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

HPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOCHHS Kypca «Opranndeckasi XuMHs» OTPaskaloT:
c(OPMUPOBAHHOCTh TPENCTABICHUH O XHMHUYECKOW COCTaBIIOIIEH eCTeCTBEHHO-HAyYHOH
KapTHHBI MHUpPa, POJIM XMMHUH B ITO3HAHWU SBJICHUI NPUPOJLI, B HOPMUPOBAHUH MBIIIICHUS U KYIbTYphI



JIUYHOCTH, €€ (YHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAMMOHN JUIS peIleHUS NMPaKTHYECKHX 3a1ad |
9KOJIOTHYECKH 00OCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO U IPUPOTHOH cpeie;

BIIaJICHUE CHCTEMON XMMHYECKHX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOUIUE TOHSATHUSA
(XMMUYEeCKHUI ~ BJIEMEHT, aToM, DJJICKTpOHHAas  O00OJO0YKa  aroMa, MOJIGKyJa, BaJICHTHOCTD,
3NIEKTPOOTPHUIIATEIILHOCTh, XMMHUYECKas CBs3b, CTPYKTypHas (opmyna (pa3BépHyTash U COKpaliéHHas),
MOJIb, MOJISIPDHAsI Macca, MOJIAPHBIA 00BEM, YIIICPOIHBIN CKeleT, (YHKIMOHAJIbHAS TPYIINa, pajukal,
M30Mepusi, U30Mephl, TOMOJOTHYECKUN Psijl, TOMOJIOTH, YIJIEBOJOPO/bI, KHUCIOPOJ M a30TCOMAEpIKallie
COCIMHEHUSI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIUHEHUS); TCOPUHU U
3aKOHBI (TEOpUsA CTPOEHHUSI opraHuyeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUS MACChI
BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIHMYECKHHA S3BIK XMMHHW; MHPOBO33PCHUCCKUE 3HAHUS, JIGKAIIUEC B
OCHOBE ITOHMMAaHUS IPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKHMX SIBJICHUH, (DAKTOIIOTUYECKHE CBEACH U O
CBOWCTBAaxX, COCTaBe, MOJYUYCHUU U OS30IIaCHOM MCIIOJIb30BAHUU BaXHEUIIMX OPraHMYECKHX BEIIECTB B
OBITY U TIPAKTUYECKOM EATEIIbHOCTH YEI0BEKa;

c(hOPMHUPOBAHHOCTh YMEHHI BBISBISATh XapaKTEPHBIC NMPHU3HAKW TOHSATHH, YCTaHABIMBATH WX
B3aMMOCBSI3b, HCIIONIB30BaTh COOTBETCTBYIOIIME IIOHSATHS IIPH OMHCAaHWUHM COCTaBa, CTPOCHUSI W
MpPEBpAILEHU OPraHUYECKUX COEANHEHUM;

c(hOPMHUPOBAHHOCTh YMEHUU HCIIOJNB30BaTh XHMHUECKYH) CHMBOJIMKY JUIS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAIIEHHOM) (OPMYN OpPraHWYEeCKUX BEIIECTB H
YpaBHEHUH XHUMHYECKUX pEAKIWA, H3TOTABIMBATH MOJCIM MOJEKYJI OPTraHWYECKUX BEIIECTB IS
WUTIOCTPAIMHA UX XUMHYECKOTO ¥ TIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPHHAMISKHOCTh HW3YYCHHBIX OPTaHUYIECKHUX
BEIIIECTB 110 WX COCTaBY M CTPOCHUIO K OMpeNeNEHHOMY KilacCy/TpyIie COelNuHEeHUuH (yrieBogopobl,
KHCJIOPOJ, M a30TCOJIEpIKAIINE COEANHEHUS, BHICOKOMOJIEKYIISIPHBIE COCMHEHNS), IaBaTh UM Ha3BaHHS
o cucremarndeckoii HomeHknarype (IUPAC), a Taxke NpUBOANUTH TPUBHAJIBHBIC HAa3BaHUS OTICIBHBIX
OpPraHWYECKHX BENIeCTB (ITHIICH, NPOMUJICH, aleTHJIeH, OTHJICHTIUKOIb, TIUIEPUH, (EHOI,
(dopmanbrernn, ameranbIerd], MypaBbHHAs KHCJIOTa, YKCyCHas KHCIIOTa, OJEWHOBas KHCIOTa,
CTeapHHOBAas KUCIIOTA, TII0K03a, PpyKTO3a, Kpaxmal, IeNII03a, TIINIHIH);

chOpMHUPOBAaHHOCTH YMEHHUS OIPEENATh BUABI XMMIUECKON CBSI3U B OPTaHUYECKUX COCTUHEHUIX
(ommHApHBIC U KpaTHBIC);

c(hOpMHUPOBAaHHOCTh YMEHUS MPUMEHSATH ITOJIOKEHUS TEOPUH CTPOCHHUSI OPTAaHWYECKHUX BEIeCTB A.
M. BbyrnepoBa i OOBSICHEHHS 3aBHCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa W CTPOSHHS; 3aKOH
COXpaHEHH MacChl BEIECTB;

chOpMUPOBAaHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTpPOeHHE, (hHM3WYECKHEe W XUMHUYECKHE
CBOWCTBA TUIIMYHBIX MPEACTABUTENEH PA3NNIHBIX KIIACCOB OPTaHWYECKHUX BEMIECTB (METaH, 3TaH, DTHJICH,
MIPOMMJIEH, ameTwiieH, OyraaweH-1,3, meTmnOyraaneH-1,3, GeH301, METaHON, ITAHOMN, STHUIIEHTIIUKOID,
TIIALeprH, (EHON, aleTalbJeru, MypaBbUHAS W YKCYCHAasl KHCIIOTHI, TJIIOK03a, Kpaxmall, IeJUTI0N03a,
aMUHOYKCYCHasl KHCJIOTa), WJUIIOCTPHPOBATh TEHETUYECKYI0 CBS3b MEXAYy HUMH ypaBHEHHSIMH
COOTBETCTBYIOIINX XHUMHUYECKUX PEAKIIUN C HCIIOIb30BAaHIEM CTPYKTYPHBIX (POPMYIT;

chOpMHUPOBAaHHOCTh YMEHHsSI XapaKTepPH30BaTh HCTOYHHKH YTIEBOJOPOTHOTO CHIPhs (HE(TH,
MPUPONHBIA Ta3, Yroib), CHOCOOBI WX IepepaboTKH W MPAKTHYECKOEe NPHUMEHEHHE IPOTyKTOB
nepepaboTK;

c(hOPMHUPOBAaHHOCTh yYMEHUH NPOBOJUTH BBIYUCICHHS 10 XHMHYECKAM YpaBHEHUSM (Macchl,
00bEMa, KOJIMYECTBA HWCXOIHOTO BEMIECTBA M IMPOAYKTA PEAaKIWH 0 M3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJTHOT'O U3 HUCXOAHBIX BEIIECTB WIIH MTPOAYKTOB PEaKIINN);

chOpMHUPOBAaHHOCTh YMEHHH BIAJETh CHUCTEMOH 3HAHWH 00 OCHOBHBIX METOAaX HAyYHOIO
MMO3HAHMS, UCTOIB3YyEMBIX B XUMHH IPH U3YYEHHH BEUIECTB W XWMHUYECKUX SBIIEHUH (HaOmoneHue,
W3MEpeHHe, SKCIIEPUMEHT, MOJIEIMPOBAaHNE), WCIIONB30BAaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS IS
NPUHATUS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTyallUiX, CBA3aHHBIX C BELIECTBAMU M HX
MIPUMEHEHUEM;



cOPMUPOBAHHOCTE YMEHHUI COONIOAATh MpaBHia TONb30BaHHUS XUMHUYECKOH TOCYIOH U
nabopaTopHbIM O00OpYIOBaHHMEM, a TaKKe MpaBwia OOpalIeHUs] C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMH MO BHITOTHEHHUIO Ta00PATOPHBIX XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTh ~YMEHUH IUIAHUPOBATH M BBINOJIHATH XUMHYECKUH  OKCHEPHUMEHT
(mpeBpalleHNs] OPTaHMYECKUX BEUIECTB MPH HArPEBAaHUU, MOIydYEHHE ITHIIEHA U U3Y4YEHUE €r0 CBOWCTB,
KauCCTBCHHLIC PCAKIIUMU OPraHruYCCKHUX BEHICCTB, ACHATYypallHd OEIKOB IIpyu HaArpe€BaHuu, LBCTHLIC
peakIuu OCJIKOB) B COOTBETCTBUU C MPABUJIAMHU TEXHHUKH 0€30MMaCHOCTH IIPHU OOpAIlEHUH C BEIlECTBAMU U
nabopaTopHbIM 00OPYAOBaHHEM, INPEACTABIATH PE3YNbTaThl XMMHYECKOTO OJKcIiepuMeHTa B (opme
3allUCH YPaBHEHHWH COOTBETCTBYIOUIMX peakUuid U (QopMynMpoBaThb BBIBOJIBI HAa OCHOBE 3THX
PE3yNbTaTOB;

cOPMUPOBAHHOCTh ~YMEHWUH  KPUTHYECKHM  aHAJIM3UPOBATh XHMHUYECKYI0 HMH(OpManuio,
MOJTy4aeMyIo U3 pa3HbIX HCTOYHUKOB (CpelncTBa MaccoBol nH(popmanmu, MHTepHET 1 JpyrHx);

cpopMHPOBAHHOCTh YMEHMI COONIONATH MpPaBMJIAa SKOJOTMYECKH 1L1eJIeCO00pPa3sHOro MOBEAEHUS B
OBITY U TPYIOBOW JEATEIBHOCTH B IIEISX COXPAHEHUS CBOCTO 37I0POBbS M OKPYXKAIOIICH MPUPOTHON
Cpeabl, OCO3HABaTb OIIACHOCTb BOSJJ;GI‘/'ICTBI/ISI Ha JXUBBIC OPraHU3MbI onpeneHéHme OpPraHn4CCKux
BeIlecTB, MOHMMasg cmbichn mokazarens [IJIK, moscHATP Ha mnpuMepax CHocoObl YMEHBIIEHHS H
NPEAOTBPALIEHU UX BPEJHOIO BO3/IEUCTBUS HA OPraHU3M YEIIOBEKa;

JUIA 06yqa}om1/1xc;1 C OIrpaHUYCHHBIMH BO3MOKXHOCTAMM 300POBbA. YMCHUEC IPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIHBIX METOAAX IMO3HAHUA BEIIECTB U XUMHUYCCKUX HBHCHHﬁ;

IVl CHIeNbIX M CIAa0OBUAAMINX OOYYArONIIMXCSA: YMEHHE HCIIONIb30BaTh PEIbe(hHO-TOUCUHYIO
cucremy obo3Hauenuid JI. Bpaiins ans 3amucy XuMU4ecKUX GopMyI.

11 KJIACC

IIpeamerHble pe3ynbTaThl OCBOEeHHs Kypca «O01mas 1 HeopraHuueckas XUMUsD) OTPaXKaroT:

c(hOpMHPOBAHHOCTh TPEACTABIICHUNA: O XUMHUYECKOM COCTABISIIOIICH eCTECTBEHHO-HAYJHOM
KapTUHBI MHpPa, POJIM XHMHH B TIO3HAHHUHU SIBJICHUH NMPHUPOJIBI, B (OPMHUPOBAHUY MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHONH TPAaMOTHOCTH, HEOOXOAMMOHW IS PEHICHHS HpPaKTHYEeCKHX 3a1ad |
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370pOBbIO U IIPUPOIHOM Cpele;

BJIAJICHUE CUCTEMOHW XMMHYECKMX 3HAHHUI, KOTOpas BKJIIOYAET: OCHOBOIOJATaloLINe IOHATHUS
(XMMHYECKHUIl JIEMEHT, aTOM, M30TOIl, S-, P-, 0- AJIEeKTpOHHbIE OPOUTAIH AaTOMOB, HOH, MOJICKYJa, MOJIb,
MOJIIPHBIE 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHMCIECHHS, XUMHUYECKas CBS3b
(KoBaleHTHAsl, MOHHAs, METAJIMYECKasi, BOJOPOAHAs), KPUCTAIMUYECKAs PELIETKA, THIIbI XMMHUYECKHX
peakuuii, pacTBOpP, IJIEKTPOJIUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTUYECKAs] AWCCOLHMALNSA, OKHUCIUTENb,
BOCCTaHOBHTENb, CKOPOCTh XUMHUYECKOH PEaKLi, XUMHUECKOE PABHOBECUE); TEOPUU U 3aKOHBI (TEOPHS
3JEKTPOIUTUYECKON TUCCOLMAluM, nepuoandeckuid 3akoH J1. Y. MeHnneneeBa, 3aKOH COXpaHEHHUSI MacChl
BEILECTB, 3aKOH COXPAaHEHMS M IPEBPAIICHUS YHEPTUH MPU XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI S3bIK XHMMHHM, MHPOBO33PEHUECKHE 3HAHMA, JIGKAIIME B OCHOBE ITOHMMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (PaKTOIOTHUECKUE CBEACHUS O CBOICTBAX, COCTaBe,
MOJTy4YeHMH U O€30IacHOM HCIONb30BaHUM BAKHEHIIMX HEOPTaHWYECKHX BEIIECTB B OBITY H
MPAKTUYIECKON AEATEIbHOCTH YETI0BEKa,;

c(OPMUPOBAHHOCTE YMEHHMU BBIABIATH XapaKTEpHbIE MPHU3HAKU IOHSATHH, YCTAaHABIMBATH HMX
B3aMMOCBS3b, HCIIOI30BaTh COOTBETCTBYIOIINE OHATHS IPH ONMCAHUN HEOPraHWYECKUX BEIIECTB M UX
MpeBpallCHUN;

c(OpPMUPOBAHHOCTE YMEHUH HCIONb30BaTh XMMUYECKYIO CHMBOJHUKY ISl COCTaBiIEHHUs (HOopMyI
BEIIECTB M ypaBHEHHH XMMHUYECKHX peakmnwii, cucremarnmdeckyro HoMmeHkiarypy (IUPAC) wu
TPUBHAJIbHBIC HA3BAHUS OTAEIBbHBIX HEOPTaHUYECKUX BEIIECTB (yrapHBIN ra3, yrJIeKUCIBINA Ta3, aMMHaK,
raméHas U3BeCThb, Heran€Has U3BeCTb, MUTHEBAS COMIA, TUPUT U APYTHUE);

c(OPMUPOBAHHOCTE YMEHHMH ONpENENATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHUX
3JIEMEHTOB B COEIMHEHHUSX Ppa3IMYHOrO COCTaBa, BHJ XHMHYECKOW CBs3M (KOBaJieHTHas, HMOHHas,



MeTaJUIMYecKas, BOJOPOIHAsA) B COCANHEHUAX, TUIl KPUCTAJUINYECKON PEHIETKM KOHKPETHOTO BEIIECTBA
(aTromMHasi, MOJEKyNApHas, WOHHAs, MeTaJUIMYecKas), XapakTep cpeasl B BOJHBIX PacTBOpax
HEOPTaHUYECKUX COEANHEHUM;

c(OPMUPOBAHHOCT, YMEHUH YCTaHABJIMBATh MPUHAIICKHOCTE HEOPTAaHUYECKHX BEIIECTB MO UX
COCTaBY K OMpeNeNéHHOMY Kiaccy/Tpylie COeqUHEHUH (MPOCThie BElIeCTBA — METaUIbl U HEMETAILThI,
OKCHUJIBI, OCHOBAaHUsI, KUCIOTHI, aM(pOTEPHBIE THIPOKCHIBI, COJIN);

c(hOpPMHUPOBAaHHOCTh YMEHHI PAacKpPhIBATh CMBICI TNepuoandeckoro 3akoHa JI. M. Menpeneepa u
JEMOHCTPUPOBATH €ro CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIINU;

cOPMUPOBAHHOCT, YMEHUH XapaKTEepU30BaTh JIIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHUYECKHUX
snemenToB 1-4 mepuonoB Ilepuommyeckoil cucteMbl xumudeckux diemeHToB [[. M. Menneneesa,
UCTIOJIB3YSl TIOHATHS «S-, P-, 0-3JICKTPOHHBIC OpOHMTANN», «IHEPTETUYECKHE YPOBHH», OOBSCHSATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMMHYECKHX JJIEMEHTOB M MX COEIMHEHHWH M0 IepuomaM u
rpynnaM Ilepuoguueckoi cucteMbl XuMuueckux 3s1eMeHToB J[. . Menneneesa;

cOPMUPOBAHHOCT, YMEHUH XapaKTeph30BaTh (OMUCHIBATH) OOIIME XHMHYECKHE CBOWCTBA
HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHHME T'€HETHUECKOM CBS3U
MEKAY HEOpPraHMYeCKHMMH BEIIECTBAMU C IIOMOIIbIO YpPaBHEHUI COOTBETCTBYIOIIMX XHMHUYECKUX
peakuuit;

c(OPMUPOBAHHOCTh YMEHHS KIIACCU(DUITMPOBATH XUMUUYECKHE PEAKITUH 110 Pa3IMYHBIM MTPU3HAKAM
(uncmy M cocTaBy pearnpyromuX BEIIECTB, TEIIOBOMY 3((eKTy peakIud, N3MEHEHHIO CTeleHen
OKHCJICHHSI 3JIEMEHTOB, OOPAaTHMOCTH PEAKIINH, YIYACTHIO KaTaln3aTopa);

cOPMUPOBAHHOCT, YMEHHUW COCTaBISTH ypaBHEHUS peaKlIWi pa3iIWYHBIX THIIOB, TOJNHBIE H
COKpaIéHHbIC YpaBHEHHs PEAKIUi MOHHOTO OOMEHa, YUHMTHIBAsl YCIOBHSI, NPU KOTOPBIX 3TH pPEaKIHU
WIYT 10 KOHIA;

c(OpMUPOBAHHOCTE YMEHUH IPOBOJAMTH PEAKLIMHU, MOATBEPKAAIOLINE KaueCTBEHHBIH COCTaB
pa3IMYHbIX HEOPraHMYECKUX BEIECTB, pAacllO3HaBaTh OIBITHBIM IyTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PacTBOpax HEOPraHUUECKUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CYLIHOCTb OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
IIOCPEACTBOM COCTABJIEHHSI 3IEKTPOHHOI0 OajlaHca 3TUX PEaKIHii;

c(OpMUPOBAHHOCTE YMEHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOH PpEAKIHMH OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMELIEHHUS XUMHUYECKOTO PAaBHOBECHS B 3aBHUCHMOCTH OT BHELIHErO
BozneticTeus (mpuaIun Jle [larensbe);

cOpMUPOBAaHHOCTE YMEHHH XapaKTepU30BaTh XHUMHUYECKHE IIPOLECCHI, JIEKAIIMEe B OCHOBE
MIPOMBIIIIEHHOTO IOIY4€HHsI CEPHON KHCIIOTHI, aMMHUaKa, a Takke c(HOPMHUPOBAHHOCTD IIPEACTaBICHUM
00 00IMX HayYHBIX IPHUHIMIIAX U SKOJOTHYECKUX MpoOIeMax XUMHUYECKOIO POU3BOJICTBA;

c(OpMUPOBAaHHOCTE YMEHHM IPOBOAWTH BBIYMCIECHUS C HCIONb30BAaHMEM IIOHITHUSA «MaccoBast
JI0JIsL BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH ra3oB MPH XMMUYECKUX PEAKIMIX, MACChl BEIIECTBA
niM 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce MM 00bEMY OIHOTO U3 YUaCTBYIOIIUX B
peaKkuru BELIECTB, TEMJIOBOro 3¢¢eKra peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEILECTB,
MPEBPALICHUS U COXPAHEHUS SHEPTUH;

chOpMHUPOBAaHHOCTh YMEHHU COONIOAATh TMIpPaBHUJIA IIOJB30BAHUS XWMHUYECKOH TOCYAOH U
abopaTOpHBIM O00OpPYAOBAaHWEM, a TaKKe MpaBuUia OOpalleHUs C BEIIeCTBAMH B COOTBETCTBHHU C
WHCTPYKLHUSMH MO BHIITOJTHEHHUIO TAO0PATOPHBIX XUMUYECKUX OITBITOB;

c(OpMUPOBAaHHOCTH YMEHUH IIaHUPOBATEH U BBINOIHATH XMMHUUECKHH 3KCIIEPUMEHT (Pa3iioKeHne
MEpOKCUIa BOIOPOJAa B NPUCYTCTBUM KaTalM3aTopa, OINpPENeleHHE Cpenbl PacTBOPOB BELIECTB C
MOMOIIbI0 YHUBEPCAJIBHOIO HHIUKATOpPA, BIMSHUE PAa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XHMHYECKOH
peakunu, peakuu HOHHOTO 00MEHa, Ka4eCTBEHHBIE PEaKy Ha Cyab(ar-, KapOoHaT- ¥ XJIOPHI-aHUOHBI,
Ha KaTHOH aMMOHMSI, pellIeHrEe SKCIEePUMEHTANbHBIX 3a7au mo temaMm «Merams» 1 «Hemeramnsr») B
COOTBETCTBHU C MpPaBHJIAMU TEXHUKM OE30MaCHOCTH NpU OOpalIeHWH C BELIECTBAMU MU J1aOOPaTOPHBIM
000opynoBaHMEM, MPEACTABIATh PE3YNbTAaThl XMMHUYECKOI'0 dKCIIepUMeHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOILMX PEeaKUil U GOPMYIUPOBATH BHIBOJBI HA OCHOBE ATHUX PE3YNbTATOB;



cOPMUPOBAHHOCTh ~YMEHHUH KPUTHYECKM aHaJIM3MpPOBaTh XHMMHUYECKYI0 HH(opmalmio,
MOTy4aeMyIO U3 pa3HBIX HCTOYHUKOB (CPENCTBa MACCOBON KOMMYHUKalH, IHTepHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHHH COONIONATH MpPaBUIa SKOJOTUYECKH LIEIecO00pa3HOro MOBEACHHS B
OBITY M TPYAOBOH AEATENBHOCTH B LIENSX COXPAHEHHS CBOETO 3J0POBBS M OKPYXKAIOMIEH MpPUPOTHON
Cpelbl, OCO3HaBaTh ONACHOCTh BO3JEHCTBUS Ha YKUBBIE OPraHU3MBI ONpPENEIEHHBIX BELIECTB, MOHUMAs
cmbicn mokazatens IIJIK, mosicHAT, Ha mpuMepax crnocoObl YMEHBIIEGHWs W MPEAOTBpAILCHHS HX
BpEIHOTO BO3/IEHCTBHSI HA OPTaHU3M YEJIOBEKa;

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

JUISL CHeNbIX M CIA0OBUAAIIMX OOYYarOIIMXCA: YMEHHE HCIOIb30BaTh pElbe(h)HO-TOUCUHYIO
cucremy obo3zHauenuit JI. Bpaiins ans 3anvucu XuMU4ecKuX Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/n KonTtpoibHbie IIpakTHYeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsI Aara padoThI Aara
pecypchl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[IpenMeTt opraHUYeCKON XUMUU.
11 Teopust cTpoeHUsI OpraHUIECKUX 3
coenuHeHuit A. M. byrneposa
Hroro mo pazmeny 3
Pasznesa 2. YriieBoaopoanbl
51 [IpenenbHble yraeBoaopoasl — 5
' aJIKaHBI
HenpenenbHble yrieBo1opoasl:
2.2 pea YHIEROZOPOA 6 1 23.10
AJIKEHbI, AJIKaJIUCHBI, AJIKUHBI
2.3 ApoMaTHYEeCKHE YTIeBOI0POIbI 2
[IpupoHbIE HCTOUHUKHU
2.4 PHEPOA 3 1 8.01
yIJIEBOJIOPOIOB U UX NepepaboTka
Utoro mno pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cruptsl. DeHon 3
Anbnerunsl. KapOoHoBbie
3.2 ACTRAR. =P 7 1 19.02
KUCToThl. CoKHBIE YPUPHI
3.3 VraeBoanl 3 1 15.04




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Pasznea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tmactmaccrl. Kayaykn. Bonmokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne n/n P KonTtpoJbHbie IIpakTHYeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsI Adara padoThbI Aara
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepruoanueckuit
11 3akoH u [lepuoanueckas cucrema 3
' XUMHUYECKHX deMenToB JI. U.
MenneneeBa
19 CrpoeHue BelecTna. 4
' MHorooGpasue BEIIECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 8.12 1 17.11
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertamib 6 26.01
2.2 Hemerans 9 1 19.04 12.04
53 CBs13b HEOPraHUYECKUX U 5
' OpPraHUYECKUX BEUIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3

[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
HU3yUYeHusi

Oara
¢aKTnyeckoro
nposeaeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipenmer oprannueckoi
XUMHH, €€ BOSHUKHOBEHUE,
pa3BHUTHE U 3HAYCHUE

4.09

Teopus crpoeHus
OPraHNYeCKUX COCTMHEHUN
A. M. byrtneposa, eé
OCHOBHBI€ ITOJIOKEHUS

11.09

[IpencraBnenue o
Kiaccudukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TPUBHUAJIbHBIC HA3BAHUS
OpraHMYECKUX BEILEeCTB

18.09

AnKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKUIH pAaa

25.09

Mertan u 3TaH — NpocTenIme
MIPE/ICTAaBUTENH aTKaHOB

2.10

AJIKEHBI: COCTaB U CTPOCHHE,
CBOICTBa

9.10

OTUJIeH U IMPOMUJICH —

16.10




[IPOCTEMIINE TPEACTABUTEIN
AJIKCHOB

[Ipaktuyeckas padora Ne 1.
«Ilomyuenne sTuneHa u
H3y4YEHUE €ro CBOWCTB)»

23.10

Anxanuensl. byraguen-1,3 u
MeTtminoOyraauen-1,3.
[Tony4yeHne CMHTETUYECKOTO
KaydyKa U Pe3HHBI

13.11

10

AJKUHBI: COCTaB U
O0COOEHHOCTH CTPOCHHUS,
TOMOJIOTHYECKHM P
AneTuneH — npocTenmmn
IIPEICTAaBUTEND aJIKHHOB

20.11

11

Boruncnenus no ypaBHEHHUIO
XUMHUYECKON peaKiuu

27.11

12

Apenbl: O€H30J1 U TOJIYOJI.
ToKCHYHOCTH apeHOB

4.12

13

I'eneTuueckas cBSI3b
YTII€BOIOPOIOB,
MPUHAYICKAINX K
Pa3IMYHBIM KjIaccam

11.02

14

[TpupoaHbIe HCTOYHUKU
YTJIEBOJIOPOJIOB: TIPHPOIHBIN
ra3 v MoIyTHbIe HEPTSHbIE
rasbl, HeTh ¥ MPOTYKTHI €€
nepepaboTKu

18.02

15

[IpupoaHble HICTOYHUKN

25.12




YTJIEBOJOPOIOB: IIPUPOTHBII
ra3 ¥ MOIyTHbIE HEPTSIHbIC
ras3pl, HepTh ¥ MPOIYKTHI €€
nepepadboTKu

16

KonTtponsHas pabora o
paszaeny «YTIeBOAOPOIbI»

8.01

17

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bopoponnas cBsizb

15.01

18

MHOroaTroMHbIE CIUPTHI:
STUJIEHTJIMKOJIb U TJINLEPUH

22.01

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(1)I/ISI/IT-IGCKI/IG U XUMHWYECKHE
CBOICTBA, MPUMEHEHUE

29.01

20

Anpaerunsl: GopManbaeTuI U
areTanbaerug. AlneTod

5.02

21

OAHOOCHOBHBIE Mpe/IeNIbHbIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHUHAS U YKCYCHAas

12.02

22

[IpakTrueckas padota Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KUCIIOTBD»

19.02

23

CTeapI/IHOBaH K OJICMHOBaAsd
KHCJIOTHI, KaK IIPpCACTaBUTCIIN
BBICIIINX Kap6OHOBI>IX KHUCJIOT

26.02

24

MpEpu1a Kak COJIM BBICIIIAX
KapOOHOBBIX KUCIIOT, UX
MoIolIee AeHCTBUE

4.03




25

Crnoxwuble 3(pupbl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX
KUCHOT. 'MApOIN3 CIOKHBIX

3¢upoB

11.03

26

Kupsr: runpoinns,
MpUMEHEHHEe, ONOJIOTHIECKas
POITb JKUPOB

18.03

27

VrneBoasl: coCcTas,
kinaccudukanus. Baxuenmme
MIpPe/ICTaBUTENHN: TITF0KO03a,
¢bpykTo3a, caxaposa

1.04

28

Kpaxman u nemrronos3a kak
MIPUPOIHBIE ITOJIUMEPEI

8.04

29

KonTtponsHas padota no
paszmeny
«Kucnopoacoaepxarine
OPraHUYECKUE COCTUHEHUSY

15.04

30

AMMHBI: METHJIAMHH U
AHUJINH

22.04

31

AMMHOKHCIIOTHI KaK
amdoTepHbIC OPraHUYECKUE
COCAUHEHMS, UX
OHOJIOrMYECKOE 3HAUECHHE.
IlenTuasl

29.04

32

benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

6.05

33

OCHOBHBIC TTOHATUS XUMUH

13.05




BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI

OcCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX

34

. 1 20.05
coeauHeHui. IlmacTmacchl,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34

10 [TPOT'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHnrpoJuabHbie
Bcero P
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3yUYeHus!

Oara
¢aKTnyeckoro
nposeaeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.

DneKTpoHHas KOHPUTypanus
aTOMOB

8.09

[Tepronnueckuii 3aKOH U
[Iepnoanueckas cucrema

XUMHUYeCKnX deMeHToB J1. 1.

MeHnneneeBa, UX CBSA3b C
COBPEMEHHOM TeOopHei
CTPOEHUS aTOMOB

15.09

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUYECKUX
3JIEMEHTOB U UX COCAUHEHUIA
10 TpYIIaM U MEPUOJIaM.
3HaYeHUe MePUOIUYECKOTO
3aKOHa U CUCTEMBbI
XHMHUYECKUX 31eMeHTOB JI. M.
MenneneeBa B pa3BUTHH

HayKu

22.09

CrtpoeHue BellecTBa.
XyMH4YECKas CBA3b, €€ BUIBL,
MEXaHHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBS3H.
Bopoponnas cBs3b

29.09




BanenTtHoCTb.
DIEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHS.
BemectBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

6.10

[TonaTHEe 0 AUCTIEPCHBIX
cucremax. VIcTHHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 101 BeliecTBa B
pactBope

13.10

Knaccudukanus n
HOMEHKJIaTypa

HCOPraHNM4CCKUuX COGJIHHGHHfI.

T'eneTnyeckas cBsA3L
HEOPraHMYECKHUX BEIECTB,
pPa3IMYHBIX KJIACCOB

20.10

Knaccudukanus xuMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHM4ecKO XUMHUH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXpaHEHUs U
MIpEBpAICHUS SHEPTUU TIPU
XUMHUYECKUX PEAKITUIX

27.10

CkopocTb peakiu.
OO0patuMble peakiuu.
XHUMHUYECKOE PaBHOBECUE

10.11

10

IIpakTuyeckas padora Ne 1.
«BnusiHMe pa3nTUYHbIX
(akTOpOB Ha CKOPOCTh

17.11




XUMHUUYECKON PEAKIIUN»

11

DNEeKTPOIUTHYECKAs
nuccounanud. [lonstue o
BOJIOpOIHOM Tokazarene (PH)
pactBopa. Peakuuu HOHHOTO
obmeHa. ['maponms
OpPraHu4e€CKux nu
HCOPraHNM4YCCKUX BCIICCTB

24.11

12

OKHCIUTENTHHO-
BOCCTaHOBHTEIIHHBIC PEAKITHH.
[TonsTue 06 >nmekTponmse
pacIuiaBoB U PacTBOPOB COJICH

1.12

13

KounTpossHas pabora no
pazaeny «TeopeTnueckue
OCHOBBI XUMHUI

8.12

14

Mertaibl, UX MOJOKEHUE B
[Tepuonnueckoii cucreme
XUMHUYECKuX 3eMeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O0mIne
(bu3uvecKue CBOMCTBA
METAaJIIOB

15.12

15

CruiaBbl METAJLIOB.
DIEeKTPOXUMHUYECKUN P
HaMpPsHKEHUH METaJIOB

22.12

16

XHMHYECKHE CBOMCTBA
BaKHEMIIINX METAJIOB
(HaTpuit, Kanuii, KaJabIUii,
MarHuii, aJroMUHUIN) U UX

29.12




COEIMHEHUN

17

XHUMUYECKUE CBOMCTBA XpOMa,
MeIU U UX COCIUHECHNNU

12.01

18

XuMHYeCcKre CBOMCTBA IIMHKA,
JKeJie3a M UX COCTMHEHUH

19.01

19

[IpakTnueckas padora Ne 2.
"Perienue
IKCIIEPUMEHTATBHBIX 33124 TI0
TeMe «MeTaabe»"

26.01

20

Hemeramniel, UX MOJIOKEHNE B
[Tepuonnueckoit cucreme
XUMHUYeCKnX deMeHToB J1. 1.
MeneneeBa 1 0COOCHHOCTHU
CTPOCHHS aTOMOB

2.02

21

®u3nuecKue CBOMCTBA
HEMETAJUI0B. AJUIOTPOTIUS
HEMETAJIJIOB (Ha MpuMepe
KHCJIopoa, cepsl, hochopa u
yriepojia)

9.02

22

XUMHUYECKHE CBOUCTBA
rajioreHoOB, CEPhI U UX
COEUHEHNN

16.02

23

XUMHUYECKUE CBONCTBA a30Ta,
dhocdhopa u uX coeTMHCHUI

1.03

24

XMUMHYECKHE CBOMCTBA
yIJIEpOJa, KPEMHUS U UX
COeIUHEHUU

15.03

25

[IpuMeHeHre BaKHENIINX

22.03




HEMETAJIOB U UX COETMHEHUN

26

O06o0061IeHNE U
CHCTEMAaTH3aIHs 3HaHUH 110
TeMe «HemeTamnsy.
Brrunciienus no ypaBHEHHUSIM
XUMHUYECKUX PEAKIINHI U
TEPMOXUMUYECKUE PACUETHI

5.04

27

[IpakTnueckas padora Ne 3.
«Pemienue
IKCIIEPUMEHTAIBHBIX 33134 TI0
teMe "HemeTamnr"»

12.04

28

KonTpossHas pabora no
TeMaM «MeTaJuIeD) U
«HemeTtamey

19.04

29

Heopranuueckue u
OpraHUYeCKHe KUCIIOTHI.
Heopranuueckue u
OpraHNYeCcKUe OCHOBAHUS

26.04

30

AmdoTtepHbIe
HEOPraHU4ecKue
OpraHUYeCcKUe COCAMHCHHS.
I'eHeTnueckas cBs3b
HEOPraHU4eCKUuX 1
OpPraHUYeCKUX BEIICCTB

17.05

31

Poib xumMuu B o0OecrieueHHN
9KOJIOTHYECKOH,
SHEPreTUYECKOM U MUILEBON
0€30MaCHOCTH, Pa3BUTUHU
MEIUILIMHEI

24.05




[IpencraBnenust 06 0OmMUX

39 HAyYHBIX TPUHIIUATIAX 1
MIPOMBIIIIJICHHOTO MTOJTYYeHUS
BaKHEUINX BEIIECTB

33 Yenosek B MUpE BELIECTB U 1
MaTepHUajoB

34 XuMHS ¥ 3J0pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB 34

10 [TPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



