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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 pe3ylbTaTaM OCBOCHUS (elepanbHOl 00pa3oBaTENbHOW MPOrpaMMbl CPEIHEro OOIIEero
obpazoBanuss (POIT COO), mpencraBneHHbIXx B DenepanbHOM TOCYIApPCTBEHHOM 00pa3oBaTEIbHOM
cragmapre COO, c¢ yuérom KoHueniuu mnpernogaBaHus ydeOHOro mnpeaMera «XUMHS» B
oOpazoBatenbHBIX opranm3anusx Poccuiickoit denepannu, peanu3ylonmx OCHOBHBIE 00pa3oBaTelbHBIC
MIPOrpaMMBbl, 1 OCHOBHBIX MOokeHUI «CTpaternuu pa3BuTHs BocnuTaHus B Poccuiickoit @enepaunn 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
00y4eHUs], BOCIIUTAHUS U PA3BUTHS 00yUarOIINXCS CPENCTBAMH yueOHOro npenmera « Xumusi» s 10-11
KJIaCCOB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIENTyanbHble mnoniokeHus OIOC COO o
B3aMMOOOYCIIOBICHHOCTH LIeNIel, CONIepKaHHs, pPe3yabTaToB OOydeHHss W TpeOOBaHWH K YpPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

XuMudeckoe o0Opa3oBaHUE, MOTy4aeMOE BBITYCKHHUKAaMHU 00Ie00pa30BaTeNbHON OpraHu3alluy,
SIBJIIETCSI HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTH. OHO CITYKUT 3aBEPIIAIONINM 3TAllOM pean3alnun
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIMX IETOCTHOW CHCTEMeE
XHUMHAYECKOr0 00pa3oBaHUS. ODTH IIEHHOCTH KAacaloTcs IO3HAHWSI 3aKOHOB IPUPOJBI, (POPMUPOBAHHUS
MHPOBO33PEHHSI M OOIIeN KyJNbTYypbhl YENOBEKa, a TakKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JIOpPOBBIO M TPUPOAHOW cpene. Peanmsyercs xumuueckoe oOpa3oBaHHe OOydarolmuxcsi Ha
YPOBHE CpeIHEro o0Iero oOpa3oBaHUS CPEJACTBAMH YYEOHOrO MpeaMera «XUMHS», COJepKaHue H
MOCTPOEHUE KOTOPOTO OMNPEIEICHBl B MPOrpaMMe 10 XUMHU C YYETOM clelU(PHUKH HAYKH XUMUH, €
3HAYEHHUS B MO3HAHUM MIPUPOBI M B MAaTEPHUATBLHOM JKMU3HN OOIIECTBA, a TAKXKE ¢ yIETOM OOLIMX Ielel U
MIPUHIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CHCTEMBbI CPEAHEro oOIlero odOpa3oBaHHs B
Poccuiickoit @eaepanuu.

XuMHsI Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOylo pojb B COBPEMEHHOMH
LUMBWIN3AIMM, B CO3JZaHUM HOBOM 0a3bl MarepuaibHON KynbTypsl. OHa BHOCUT CBOH BKJIal B
(hopMHpOBaHHE PALMOHAIBPHOIO HAY4YHOIO MBIIUIEHUS, B CO3JaHUE LEIOCTHOTO IpeicTaBlIeHUs 00
OKpYXXAarollleM MHUpPE KaK O €AMHCTBE IPUPOABI U YEI0BEKa, KOTOpoe (GOPMHUPYETCS B XUMHUU HA OCHOBE
[IOHUMAaHHUS BEIIECTBEHHOI'O COCTAaBa OKPY’KAIOIIEro MHpa, OCO3HAHMS B3aHMMOCBSI3H MEXKIY CTPOCHHEM
BEILIECTB, UX CBOMCTBAMHU M BO3SMOXKHBIMU 00JIaCTSMU NIPUMEHEHUS.

TecHO B3aMMOIEHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTajla HEOThEMJIEMOH
4acThI0 MHUPOBOH KyJbTYpPbl, HEOOXOAMMBIM YCIOBHEM YCICIIHOTO TPYAa W JKU3HM KaXKAOTO 4JIeHa
obmectBa. CoBpeMeHHasi XMMHS KaK HayKa CO3UAaTeNbHasl, KaK HayKa BBICOKUX TEXHOJIOTUH HarpaBiieHa
Ha pelleHue I00adbHbIX MPO0JIeM yCTOMYHMBOrO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOW, IHEPIETHYECKOH,
MUTIEBOH, SKOIOTUIECKON OE30MaCHOCTH M OXPaHBI 37I0POBBSI.

B coorBercTBUUM € 00IIMMU LENSAMH U NMPUHLUIAMU CPEJHErO O0LIero o0pa3oBaHUs COAEPKAHHE
npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypPOBEHb N3YUEHHS) OPUEHTHPOBAHO IPEUMYIIIECTBEHHO Ha
OOMIEKYTBTYPHYIO MTOATOTOBKY OOYYarOMUXCsl, HEOOXOMUMYIO UM Il BHIPAOOTKH MHPOBO33PEHYECKUX
OPHEHTHPOB, YCIEIIHOIO BKJIIOYEHHUS B JKM3HB COLMYMa, MPONODKEHHS OOpa3oBaHUS B PA3IMUYHBIX
0051aCTAX, HE CBA3aHHBIX HEIIOCPEACTBEHHO C XUMHEH.

CocraBnsgomMu peaMera «XUMuUs» ABISIIOTCSA 0a30Bble Kypcehbl — «OpraHudeckas XUMHUS» U
«OO01mas 1 HeopraHu4ecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZIEPKAHHSI KOTOPBIX SIBJISIOTCSI 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 BO3MOXXHOCTh PACCMOTPEHMS BCEr0 MHOT000pas3usl BELIECTB HA OCHOBE OOLIMX IOHSTHH,
3aKOHOB M TEOPU XUMHH.

Crpykrypa coaepkaHusi KypcoB — «Oprannueckas XumMus» 1 «OO0m1as 1 HeopraHuuecKast XuMHsD»
copMupoBaHa B mporpamMme MO XMMHUM Ha OCHOBE CHCTEMHOTO MOJX0Ja K H3YYEHHIO y4eOHOro
MaTepuaja u OOYCIIOBJIEHa MCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAaHUI Ha ONpenelEHHBIX



TEOPETHUYECKUX YpOBHiX. Tak, B Kypce OpraHMYECKOM XMMHHU BEIEeCTBa pacCMAaTPUBAIOTCS HAa YPOBHE
KJIACCYECKOM TEOPUHU CTPOEHUS OPraHMYECKHX COETUHEHHH, a TaKKe HAa YPOBHE CTEPEOXMMHMUYECKUX H
SNEKTPOHHBIX TPENCTaBIeHUH O CTpoeHWH BemiecTB. CBeneHHsi 00 M3ydaeMbIX B Kypce BelecTBax
Jaf0TCsl B Pa3BUTHUH — OT YTJIEBOJOPOJOB 1O CIOXHBIX OMONIOTMYECKH aKTUBHBIX coeArHeHHU. B kypce
OpPraHMYecKOl XUMHM TIONy4YaloT pa3BUTHE CQOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus MEpBOHAYANILHBIE MPECTABICHUS 0 XUMHUECKON CBS3M, KIACCH(QUKAITMOHHBIX MPH3HAKAX
BEIIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMHUECKON PEaKIINH.

[lox HOBBIM yriiOM 3peHHsI B MpeAMeTe «XUMHsD» 0a30BOT0 YPOBHS paccMaTpUBaeTCs M3y4eHHBIN
Ha YpPOBHE OCHOBHOT'O 00IIero o0pa3oBaHMsi TEOPETHUECKUI MaTeprall U (aKTOJIOTHUECKHE CBEICHHS O
BEIIECTBAX M XMUMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias W HeopraHuvecKasl XUMUD)
o0ydJarolmMMcsl TMPENOCTaBIsIeTCS BO3MOXKHOCTH OCO3HATh 3HAYCHWE MEPHUOAMYECKOTO 3aKOHa C
O0ILETEOPEeTHYECKHUX M METOJIOJOTMYECKUX IO3UIHK, TIIy0XKe TOHSATh HCTOPHUYECKOE H3MEHEHHE
(yHKIIH# 5TOro 3aK0Ha — OT 0000IIAOIIEH 10 OOBSCHSIONICH 1 TIPOTHO3UPYOIICH.

Enunas cucrema 3HaHMA O BaKHEWINMX BEUIECTBAX, WX COCTABE, CTPOECHHUM, CBOMCTBaxX U
MPUMEHEHNH, a TaKKe O XUMHYECKHUX PpEeaKIHUAX, UX CYIIHOCTHM M 3aKOHOMEPHOCTSIX TpOTEKaHUs
nornonHseTcs B Kypcax 10 u 11 ximaccoB 3iaeMeHTaMu CofepKaHusl, UMEIOIIMMHU KYJIbTYPOJIOTHYECKUI U
MPHUKIAJIHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHHMAaHHIO B3aWMOCBSI3U XHMHH C JIPYTUMH
HayKaMH, pacKphIBAIOT €€ pojb B II03HABATENBPHOW W TPAKTHYECKOH JEATENbHOCTH 4YellOBEKa,
CIIOCOOCTBYIOT BOCHHMTAHHIO YBAXKEHHUsSI K IPOIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTHUYECKHX
MPHIOKEHUH XUMHUH, IOMOTal0T BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobieMax, CBSI3aHHBIX C XHMHEW, KPUTHYECKH OCMBICIUBATH WHQOPMAIMIO M TPUMEHSTh e s
TIOTIOJTHEH S 3HAHUH, PEIIEHUS] MHTEIUIEKTYaIbHBIX W SKCIIEPUMEHTABHBIX UCCIIEAOBATENBCKUX 3a7a4. B
LIEJIOM CO/Iep’KaHWe Y4eOHOro mpeaMera «XHMHS» JaHHOTO YPOBHS H3yYEHHS OPHUEHTHPOBAHO Ha
dhopMupoBaHre y OOYJAIONTUXCSI MHPOBO33PEHUYECKONW OCHOBBI IJIi TTOHMMaHHs (PUIOCOPCKUX HACH,
TaKMX KaK: MaTepHaJbHOE E€IWHCTBO HEOPTaHHMYECKOr0 M OPraHWYeCcKOr0 MHpa, OOYCIOBIEHHOCTH
CBOWCTB BEIIECTB MX COCTABOM U CTPOEHHEM, TIO3HaBAEMOCTh IIPUPOJHBIX SBICHUHN MyTEM SKCIIEPHMEHTA
W pElIeHHs MPOTHBOPEUHil MEXIYy HOBBIMH (paKTaMH M TEOPETHUYECKHMHU MPEANOCHUIKAMH, OCO3HAHWE
pOTM XWUMHUH B PEUICHHH JKOJIOTHYECKAX IMPOOJIeM, a TakKe MpoOiieM cOepexeHHUs] IHEPTreTHUYECKUX
PECYPCOB, CBIPBS, CO3/TaHUS HOBBIX TEXHOJOTHI ¥ MaTepHasoB.

B mmane pemeHus 3amad BOCTIMTAHWS, Pa3BUTHS W CONHMAITU3AINHN OOYYAIOMIMXCS TPUHATHIE
MpOrpaMMOi 1O XHUMHH TIOAXOABI K ONpPEHeNeHUIO COAepXaHWs W TIOCTPOSHHs TpeaMera
MpeaycMaTpUBaOT (OPMHUPOBAHNE YHUBEPCAJIHHBIX YIEOHBIX NEHCTBHIA, UMEIOIMUX 0a30BOE 3HAUYCHHE
JUTSI pa3JIMIHBIX BHIOB NEATEIIEHOCTH: PEIICHUS Mpo0jeM, ITOMCKa, aHaIn3a M 00paboTKu MHGOpMAaITIH,
HEOOXOAWMBIX [UIS TPHOOPETEHUs OIbITa IPAKTUYECKOM ¥ HCCIENOBAaTENbCKONW JeATETbHOCTH,
3aHUMAOIIEH BAKHOE MECTO B TIO3HAHUU XUMHH.

B mpaktuke mpenogaBaHus XMMHW KakK Ha ypOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs, Tak W Ha
YpOBHE cpemHero oOmiero oOpa3oBaHWS, MPHU OMPEHENCHUH COJEpPKATeIbHOH XapaKTEepUCTHKH Ieneit
W3Y4EeHUs TpeaMeTa HaIlpaBJICHHEM IIePBOCTENIEHHONH 3HAYMMOCTHA TPAJWIIMOHHO TPHU3HAETCA
(hopMupoBaHHE OCHOB XMMHYECKOW HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHYECKON
JEeSITETFHOCTH YelIOBeKa M KaK ONHOTO M3 KOMIIOHEHTOB MHUPOBON KyNbTyphl. C METOMUYECKOH TOYKH
3peHwsl TaKOH MOAXO/] K OMPENEIeHUIO [IeNel U3ydeHHs IMpeIMeTa SBISIETCS] BIIOJTHE OIPaBIaHHBIM.

CornacHo aHHOW TOYKE 3pEHHS TJIABHBIMU MEISAMH U3yUeHHS INpenMera «XUMus» Ha 0a30BOM
ypoBHe (10 =11 xi1.) sBIISIFOTCS:

e (dopMHpOBaHUE CHUCTEMBl XMMHUYECKHX 3HAHWA KaK Ba)KHEHIIEH COCTABIISIONICH €CTeCTBEHHO-
Hay4YHOW KapTWHBI MHpa, B OCHOBE KOTOPOW JIeXKAT KIFOYEBbIE MOHATHA, (pyHIaMeHTaIIbHBIC
3aKOHBI M TEOPHHM XUMHH, OCBOEHHE S3bIKa HAyKW, YCBOSHHE W IIOHHMaHUE CYIIHOCTH
JOCTYITHBIX O00OOIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C HWCTOpHEeH HuX
Pa3BUTHS U CTAHOBIICHUS;

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



BEIICCTB M XUMHUECKHUX SBJICHHHA, HMEIOLNIMX MECTO B TPHUPOAE, B MPAKTUIECKOW U
MOBCEHEBHOH JKH3HHU;

® pa3BUTHE YMEHUH M CIOCOOOB AESTENBHOCTH, CBSI3aHHBIX C HAOMIOAEHHEM M OOBSICHEHHEM
XUMHAYECKOT0 HKCIIEPUMEHTa, COOII0ICHHEM MpaBHJl 6€30MacCHOT0 00paIeHHUS! C BEIIECTBAMHU.

Hapsany c¢ stum, coxmepxarenbHasi XapakTepUCTMKA IelNed M 3aJad HM3ydeHUs MpeaMeTa B
mporpaMMe 10 XMMHUHM YTOYHEHa U CKOPPEKTHPOBAaHA B COOTBETCTBHM C HOBBIMH IMPHOPUTETAMH B
cUcTeMe cpemaHero obOiuiero oOpasoBanusi. CerogHs B TPENOJaBaHUM XMMHU B OOJIBIICH CTCICHU
oTAaéTcs TPEANOYTeHHUE IMPAKTHYECKOW KOMIIOHEHTE COAEp)KaHusi oOydeHHWs, OpUEHTHPOBAHHOW Ha
MOJTrOTOBKY BBITyCKHUKA 00I1e00pa3oBaTeNbHON OpraHU3alny, BiaJeloniero He HabopoM 3HaHWM, a
(YHKIMOHANBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH aKTUBHOTO IOMY4YEHHUs 3HAHWH W
MPUMEHEHHS UX B PEabHOM )KU3HU TS PEHICHUS PaKTHUECKHUX 3a/1a4.

B cBs3M ¢ 3TUM TpU M3y4YEHHU MpeAMeTa «XUMHs» JOMHHHPYIOIIee 3HA4YeHHe MPHOOpeTaroT
TaKkue 1eMu U 331a49H, KaK:

ajanTtanus oOYyYaromMXCsl K YCIOBUSIM JIMHAMHYHO DPAa3BHBAIOLIETOCS MEpa, (OPMUPOBAHHE
WHTEIUICKTYaIbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOH K  €amMoOOpa3oBaHHWIO,  COTPYAHUYECTBY,
CaMOCTOSTEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX
C BEIIECTBAMH U MX MPUMEHEHUEM;

(dbopMupoBaHUE Y OOYYAIOMIUXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIMH), UMEIOIINX
YHHBEpCAIbHOE 3HAYEHHE JIJIsI PA3JIMYHBIX BHUJIOB JICITEIBHOCTH: PEIIeHHs Mpo0ieM, MoucKa, aHalu3a 1
00paboTku MH(OpPMAIIUU, HEOOXOAUMBIX IS IIPHOOPETEHHUS OIbITa JICATEIBHOCTH, KOTOpas 3aHUMAaeT
BaXKHOE MECTO B ITO3HAHWUU XUMHUH, & TAKXKE JUI OIEHKA C TIO3WIUA IKOJOTHYECKOW O0e30MacHOCTH
XapakTepa BIHSIHUS BEIIECTB U XUMHUYECKUX MTPOIIECCOB Ha OPTaHM3M UYeNIOBEKa M MPHPOIAHYIO CPEY;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HWHTEIUICKTYalbHBIX W TBOPYECKUX CIOCOOHOCTEH
00y4aroMMXCs: CIIOCOOHOCTH CaMOCTOSITENIFHO MPHOOpPETaTh HOBBIE 3HAHUS MO0 XMMHUHU B COOTBETCTBHUU C
KHU3HEHHBIMU TIOTPEOHOCTSIMH, MCIIONH30BATh COBPEMEHHBIE HHPOPMAIIMOHHBIC TEXHOJIOTHH JIJISI TIOMCKa
W aHaJM3a y9eOHO! ¥ HAYIHO-TIONMYISIPHON MHQOPMAIMH XUMHYECKOTO COJICPKAHMUS,

(dopMupoBaHHEe W pPa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATHBHOTO W JIOTHYECKOTO MBIIIICHHS,
HAOJIOIaTENTFHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, TIPU
IJJAHUPOBAHUY M TPOBEACHNN XUMHYECKOT0 AKCIIEPUMEHTA;

BOCIIHTaHWE y OOy4arommxcsi yOeKIEHHOCTH B TYMAaHHCTHYECKOH HANpPaBICHHOCTH XUMUH, e
BaXHOW POJM B pEIICHUH TIIO0ATBHBIX MPOOJIEM paIOHATBHOTO MPUPOAOINOIB30BAHUS, TTOMOTHEHUS
JHEPTeTUYECKUX PECYpPCOB M COXPAHEHUS NPHPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH
OepeXHOTO OTHOMICHUS K MPUPOZAE U CBOEMY 3/I0POBBIO, a TAKXKe MPHOOPETEHHUS OIbITa UCTIONh30BAHUS
MTONTyYeHHBIX 3HAHUHM IS MPUHATHS TPAMOTHBIX PEIISHWH B CHTYAIlUsX, CBA3aHHBIX C XUMHUYECKHMU
SIBIICHUSIMU.

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

OO1ee 9nciIo 9acoB, OTBEAEHHBIX NI U3y4YEHUs] 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 XUMUSA

TeopeTnyeckne 0CHOBbI OPraHNYecKOil XMMHUH

Hpez[Mer OpI‘aHH‘IeCKOfI XHUMUH: €€ BO3HHMKHOBCHHC, Pa3BUTUC U 3HAYCHUC B IMOITYUCHHWUN HOBBIX
BEIIeCTB U MaTepuaioB. Teopusi CTpoeHHs opraHHMYecKuX coeauHeHHd A. M. bytiepoBa, e€ OCHOBHBIE
nosioxkeHus. CTpyKTypHBIC (OPMYJIBI OPraHUYECKUX BEIIECTB. [ OMOJIOTHS, W30MEpHs. XUMUYECKas
CBA3b B OPTaHUYCCKUX COCANHCHUAX — OAMHAPHBIC Y KPATHBLIC CBA3U.

[IpencraBnenre o KiIacCH(PHUKAMK OpPraHUYECKHX BemlecTB. HoMeHKIaTypa OpraHHYecKux
COeUHEeHN (cucremMaTnyeckas) W TpUBHAJIbHBIE Ha3BaHMWS BaKHEMIIUX MPEICTaBUTENEH KIIAacCOB
OPraHnvYCCKNX BCIICCTB.

9KCHepI/IMeHTaJ'ILHLIe MCTOJIbI HU3Y4YCHUA BCUICCTB U UX HpeBpaH.[eHPIfI: O3HAKOMJICHHE C
oOpasliaMi OpraHHYECKHX BEIIECTB W MarTepuajiaMl Ha WX OCHOBE, MOJCIHUPOBAHHE MOJICKYI
OpPraHnvdeCKruX BCUICCTB, Ha6HIOI[eHI/Ie U OINHCAHUEC ACMOHCTPAIIMOHHBIX OIBLITOB II0 HNPEBPALICHUIO
OpraHMYEecKHX BEIIECTB MPU HATPEeBaHWU (TUIABJICHUE, OOYTIIMBAHKUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTAaB M CTPOEHUE, TOMOJIOTHYECKUH psii. MeTaH u 3TaH — MPOCTEUIINEe PEeICTaBUTENN
aNKaHoB: (U3MYECKHEe M XUMHYECKHE CBOICTBa (pEeaKkiuH 3aMEIIeHUs M TOPEHWs), HaXOKIECHHE B
MPUPOJIE, ITOTYYEHHUE U IIPUMEHEHHUE.

AJNKEeHBI: COCTaB W CTPOEHHE, TOMOJOTHMYECKHWH pAn. OTWIEH MW TPONWJIEH — MpocTelmme
NPE/ICTAaBUTENIN  aJKCHOB: (HU3MYECKHME M XHMHYECKHE CBOMCTBA (peakuumd THIPHPOBAHUS,
raJlOreHUPOBAHHUS, TUAPATALIUY, OKUCICHUS U ITOJMMEPU3aLUN), II0JIy4eHUE U IPUMEHEHHE.

Anxamuensl: 6yraauen-1,3 u merminOyramueH-1,3: cTpoeHre, BAKHEHITNE XUMHYCCKHE CBOWCTBA
(peaxuus nonumMepuzanun). [loaydeHre CHHTETUYECKOTO KaydyKa U PE3UHBL.

AJIKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUM PsAM. ATIETHIICH — IMPOCTEHIITHII
[IpPEACTaBUTENb aJKUHOB: COCTaB, CTpOEHHE, (U3NYECKUEe M XUMUYECKHE 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: cocmasg, cmpoenue, usudeckue u
Xumuueckue Cc@ouUcmea (peakyuu 2an02eHUpPoOSaHusi U HUMPOBAHUs), NONYHYeHUe U HNpUMeHeHuUe.
TokcuuHOCTh apeHOB. I'eHerndeckas CBA3b MEXAY YIVIEBOAOPOAAMH, INPUHAUISKAIIMMHU K Pa3InIHbIM
KJaccam.

[Ipuponusie ncTouHnkn yriaeBoaoponos. [Ipuponnsrii ra3 u nmomyraele HedTsIHBIE Ta3bl. HedTh 1
e€ mpoucxoxaenne. CrocoObl mepepabOTKM HeTH: TeperoHka, KpeKUHT  (TePMHUYECKHIA,
KatanuTuieckuil), nuponus. [lponykrel nepepaboTku HEPTH, UX NPUMEHEHHUE B MPOMBIIUIEHHOCTH U B
ObiTy. KamMeHHBIH yronb u IpoAayKThI €ro nepepaboTKH.

OKCHepUMEHTalbHbIE METOIbl HM3YYEHHUS BELIECTB M MX MPEBPAIUCHHUNA: O3HAKOMJICHHE C
o0pasuamu miacTMacce, KaydyKoB U pe3uHsbl, Komaekunu «HedTs» u «YTonp», MonenupoBaHie MOJIEKYT
YIJIEBOIOPOJOB U TaJIOr€HONPOM3BOAHBIX, MPOBEACHHE 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 MIPOLYKTOB PEAKIINH).

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 MexIy MOJEKylaMH cOupToB. [lelicTBue MeTaHONa M 3TaHONA HA 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. [IpuMeneHue raueprHa U STHICHTTUKOISL.

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

Anpaerunsl U xemoHwvl. DopMmanbaerui, aueraiblIerui: CTpoeHHe, (QU3HUYECKHEe H XUMHUYECKUE
CBOMCTBA (peaklUU OKUCIEHHS U BOCCTAHOBJIEHUSI, KAUECTBEHHbIE PEAKINH ), ITIOITyYEeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBBIE KHUCIOTH. MypaBbuHasT M yKCyCHasi KHCJIOTHI:
cTpoeHre, (U3UUECKHEe W XUMHUYECKHE CBOicTBa (CBOWCTBa, OOMIME Ui Kiacca KHUCIOT, peaKius
sTepuduKanum), monydeHne u npuMeHenrne. CTeaprHOBas U OJIEMHOBAsl KHUCIOTHI KaK IMPEACTaBUTENIH
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'mapoinns sxxupos. IIpuMeneHue xxupoB. bruonoruyeckas posib >KUpOB.

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

Kpaxman wu memronoza kak mnpupogHbsie momuMmepbl. CTpoeHrHe Kpaxmaia W IIeJUTIOJIO3EI.
du3uvecKkrne 1 XMMUIECKre CBOWCTBA KpaxmMaia (THAPOIN3, KadeCTBEHHAS PEaKIisl C HOIOM).

OKcIiepruMeHTaNbHBIE METOBl H3yUEHHSI BEIIECTB U MX MPEBPAIICHUN: poBeieHNe, HabIoAeHre
¥ ONMHCaHWE IEeMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIIMPTOB, KaUeCTBEHHBIE PEAKIHUU OIHOATOMHBIX
CIUpTOB (OKHCIIeHHE 3Tanona okcumoM Mean(ll)), MHOroaTOMHBIX CITUPTOB (B3aMMOICHCTBHE TIIMIICPHUHA
¢ ruapokcugoMm wmemu(ll)), ampmernmoB (OKHWCIIEHHE aMMHAYHBIM pPacTBOpOM oOkcuaa cepedpa(l) m
ruapokcugom Meau(ll), B3anmMopelcTBHe Kpaxmana ¢ HOJOM), IPOBEIACHHE IMPAKTHYCCKOW pPaOOTHI:
CBOMCTBa PacTBOpPa 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 WJIH MMPOIYKTOB PEAKIINN).

A3zoTcozepKaIne OpraHuiIecKrie COSIMHEHHUSI.

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

benku xak mpupoIHBIE BRICOKOMONEKYISIPHBIE coeAnHEHNs. [lepBidHas, 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
JIEMOHCTPAIIMOHHEIX OIBITOB: ACHATypaIis OSTKOB P HATPEBaHWH, I[BETHBIE PEaKIIIH OSITKOB.

BricokomolieKkyIApHbIE COeTUHEHUS

OCHOBHBIE TIOHSATHS XUMHH BBICOKOMOJNEKYJSIPHBIX COENWHEHHWI: MOHOMEp, IOIIUMeEp,
CTPYKTYPHOE 3BEHO, CTEIEeHb IOIIMMEPU3AlliY, CPEHHssl MOJIeKynspHas macca. OCHOBHBIE METO[bI
CHHTE3a BHICOKOMOJIEKYIISPHBIX COSTUHEHHN — TIOTMMEPH3AIIHs U TTOTNKOHISHCAIIHS.

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 (haKkT, THIIOTE3a, 3aKOH, TEOPHS,
aHaliM3, CHUHTE3, KIACCH(PUKAIUA, MEPUOANYHOCTh, HAOMIOMCHNE, W3MEPEHHE, JKCIIEPHUMEHT,
MO/ICTTPOBAHUE.

dusvKa: Marepusi, DHEPrHs, Macca, aToM, 3JEKTPOH, MOJEKyJa, JHEPreTHYeCKUil YpOBEHb,
BEIIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (M3HUECKUE BEIUYMHBI M CIUHMIIBI HX
HU3MEpEHU.

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

I'eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOMTaeMbIe, TOILIIMBO, 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 »JJEMEHTOB 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 AaTOMOB. 3aKOHOMEPHOCTH M3MCHEHHS CBOWCTB XHUMHYCCKHUX
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
MoJIsIpHAsi, WOHHAs, MeTauindeckas). MexaHu3Mbl O0pa30BaHUs KOBAJICHTHOW XWMHYECKOH CBSI3H
(oOMeHHBIM W JOHOPHO-aKIENTOPHEIH). BomopomHasi cBsi3b. BajaeHTHOCTh. DNIEKTPOOTPHUIIATEIBHOCTS.
Crenenp okucnenus. MIoHbI: KATHOHBI 1 aHUOHEL.

BermectBa MONEKyIApHOTO U HEMOJIEKYISIPHOTO CTPOEHHUS. 3aKOH MOCTOSTHCTBA 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.

Knaccudukammss HeopraHmuecknx coeinHeHWH. HoMmeHkmaTypa HEOPraHMYECKHX 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. CuiabHble U cadbie 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. MeHneneeBa», wu3ydeHHe Mouenen
KPUCTAJUIMYECKUX DPEIIETOK, HAOJIIONEHNE W OIMCAHME JIEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIBITOB
(pa3nokeHHe MEpPOKCHAA BOJIOPOAA B NPUCYTCTBUH KaTalM3aTopa, OINpEAe]eHUE cpeldsl PacTBOPOB



BEIIECTB C TMOMOLIbIO YHUBEPCAILHOIO 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,
pacyéTh C UCIOIB30BAHNEM MOHATHS «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 MpUMepe KUCIopoaa, cepbl, pocdopa u yriaepona).

XWMHUYECKHE CBOMCTBA BaYKHEHUIIIMX HEMETAJIOB (TaJIONEHOB, Cephl, a30Ta, ¢ocdopa, yriepoja u
KpPEMHHUS1) U MX COETUHECHUH (OKCHUIOB, KHCIOPOJICOACPIKAIIMX KHCIOT, BOMOPOAHBIX COSTUHEHUH ).

IIpumeneHne BaXXHENIIIMX HEMETAJJIOB U UX COEAMHEHUM.

Meramnbl. Ilonoxxenne meramnos B Ilepuonmueckoil cucreme xumudeckux siiemeHtos [l U.
Menneneea. OcOOCHHOCTH CTPOSHHS DJIEKTPOHHBIX 000J104eK aToMOB MeTauioB. OOume ¢Gusnyeckue
cBoiicTBa MeTayu1oB. CIUTaBbl METAIIOB. DIEKTPOXUMUYECKHUM P HAMIPSDKEHUH METaIOB.

XUMHYECKHE CBOMCTBA BAXKHEHIINX METAJUIOB (HATpHi, Kamui, KalblUWA, MarHui, aJlOMUHUU,
[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
«MeTayibl M CIUIaBbD»Y, 00pPa3IOB HEMETAJUIOB, PEUIEHUE SKCIEPHUMEHTAJIbHBIX 3aflad, HAOMIOAeHWE 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 Ta30B MO M3BECTHOMY KOJIIMYECTBY BEIIECTBA, MAcce WIIH
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 0OECIICUCHHHM DJKOJIOTHYECKOM, DHEPIeTUYCCKOH W TIHIIEBOW Oe30MacHOCTH,
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 BEMIECTB W MaTEpPHAJIOB: BAXHEHIIME CTPOUTENBHBIE MAaTEpPHUAIIBI,
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.



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

JJMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranapiuBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOCHUS OOYYAIOIIMMHUCS MPOrPaMM
cpenHero oOmero o0pa3oBaHUS (JMYHOCTHBIM, MeETalpeJAMETHBIM M IpeAMeTHbIM). Hayduno-
METOANYECKOH OCHOBOW IJisi pa3paOOTKH IJIAHUPYEMBIX pe3ylbTaTOB OCBOCHHS IPOrpaMM CpETHETO
o0111ero 00pa3oBaHusl SABISETCS CUCTEMHO-ICATEIbHOCTHBIN MTOIX O/,

B cooTBercTBHU C CUCTCMHO-ACATCIIbHOCTHBIM IIOAXO0JA0M B CTPYKTYPC JIMYHOCTHBIX PE3YyJIbTATOB
OCBOCHUS TIpeaMmera «XHMHS» Ha YpOBHE CpenHero oO0Iero oOpa3oBaHMs BBIICICHBI CICAYIOIINE
COCTaBIISIIOLINE:

OCO3HaHHE OOYYAIOIIMMHUCS POCCHUCKOW TPAKAAHCKOW HMISHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITENEHOCTH ¥ CAMOOIPEIEICHUIO;

HaJIM4ne MOTUBAIINU K OGy‘leHI/IIO;

LIeJICHANIPABJICHHOE PAa3BUTHE BHYTPEHHHX YOSKICHHMH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEeH W UCTOPHUECKHUX TPAJAUIIHN 0a30BOI HAYKH XMMUH;

TOTOBHOCTh W CIIOCOOHOCTH OOYYAIONIMXCS PYKOBOJICTBOBATHCS B CBOGH JICATEIHHOCTH
IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaAMH, IIPUCYHIUMHA IleJ'[OCTHOﬁ CUCTEME XUMHNYECCKOI'O O6paSOBaHI/IH;

HaJIM4Yue€ MpaBOCO3HAHUMA SKOJIOTHUECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBHUTH neinm u CTPOUTH
JKN3HCHHBIC I1JIaHBbI.

JImgHOCTHBIE PE3yIaBTATHI OCBOCHUS MpeaMeTa «XWUMHUS» JOCTHTAIOTCS B €IWHCTBE yUEOHOW M
BOCHHUTATEIbHON JACATCIIBHOCTU B COOTBETCTBHU C I'YMaHUCTUYCCKUMHU, COUUOKYJIbTYPHBIMH, TYXOBHO-
HPAaBCTBCHHBIMU LIEHHOCTSMH U HJ€aJaMU POCCHHCKOrO TIpa’KAaHCKOro oOIIecTBa, HPUHSATHIMU B
o0miecTBe HOPMaMH U NpPABHJIAMU IOBEICHUS, CIIOCOOCTBYIOIIMMHU IIpOIecCaM CaMOIO3HAHMA,
CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JTMYHOCTU O0YHAIOIINXCA.

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHUS IpeaMeTa «XHMUS» OTpaxarT c(HOPMHUPOBAHHOCTH OIIBITA
[I03HABATEIbHOM U MPAKTUYECKON AEATENbHOCTH OOy4aloIIUXCs MO pealu3alluy MPUHATHIX B OOILECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS .

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

MIPEACTABJICHHUS O COLMAIBHBIX HOPMAX U IIPAaBUIIAX MEKIMYHOCTHBIX OTHOLLICHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM IEATENbHOCTH IPH CO3AaHUM YUEOHBIX IIPOEKTOB,
peleHnn y4eOHbIX U M03HABATENbHBIX 3324, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIOCOOHOCTH NMOHMMATh U NPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY M apryMEHThl IPYIHX NpH
aHaJIN3€ Pa3IMYHbIX BUJIOB yIEOHOH IESTENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMSA

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

YBa)KEHMsI K IIPOLIECCY TBOPYECTBA B 00JACTH TEOPHHM M NPAKTHUECKOTO NMPUMEHEHHS XUMHH,
OCO3HaHUS TOTO, YTO IOCTHKEHHS HAyKH €CTh PE3yNbTaT UIMTEIbHBIX HAOIIOAEHWH, KPOMOTIUBBIX
9KCIEPUMEHTAIILHBIX IOUCKOB, IIOCTOSIHHOI'O TPy/a YUEHBIX U PaKTHKOB;

HWHTEpeca W MO3HABATEIbHBIX MOTHBOB B NOJYYEHHHM M MOCIEAYIOIIEM aHalIu3e MH(OpMauuu O
MEPEeOBbIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHON XHUMUHY;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CHUTYallMH, CBSI3aHHBIE C XWMHYECKMMHU SBJICHUSMH, W HPUHUMATh
OCO3HaHHBIE PELICHHUs, OPUEHTUPYSICh HA MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHWBAThH CBOE MOBEIECHUE U OCTYIKH CBOMX TOBAPHILEH € MO3ULIUN HPABCTBEHHBIX
1 TIPABOBBIX HOPM M OCO3HaHUE MOCIEACTBUN 3TUX MOCTYIKOB;



4) popmMupoBaHNs KYJbTYPbI 310POBbS:

MOHUMaHMUA ILEHHOCTeH 3A0poBOro M  Oe3zomacHoro obOpasa JKM3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILEHHUS K COOCTBEHHOMY (DPU3NUECKOMY U TICHXHYECKOMY 3/10pOBbIO;

coOMIOACHUS TIpaBHil OE30MaCHOTO OOpAIIEHUs C BEIeCTBAMH B OBITY, TOBCEIHEBHOH >KU3HU U B
TPYAOBOH IEATENBHOCTH;

MMOHMMaHus HEHHOCTU MpaBHUJI WHIAWBUAYAJIBHOI'O W KOJUICKTUBHOI'O 0€e30I1acHOro IIOBE€ACHUA B
CUTYyalMsIX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOACH;

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

5) TpynoBoro BocnuTanus:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATENBCKON JeATENbHOCTH, O0IECTBEHHO
MOJIE3HOM, TBOPUYECKON U IPYTUX BUAX JEATEIBHOCTH;

YCTaHOBKU Ha aKTHUBHOC Y4aCTUC B PCIICHUHN MPAKTUYCCKHX 3aJ1av counaanoﬁ HalpaBJICHHOCTHU
(B pamMKax CBOET0 KJiacca, IITKOJIbI);

WHTEepeca K MPaKTHUYECKOMY H3Y4YeHHWI0 Ipodeccuil pa3inyHOro pojaa, B TOM YKCIE HAa OCHOBE
MMPUMEHCHUA TPEAMCTHBIX 3HAHUH 110 XHUMUWH,

YBAXKEHHUS K TPYLY, JIOJAM TPyAa U Pe3yJbTaTaM TPYJI0OBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TPaeKTOPHUU OOpa3oBaHUs, Oymymiei
HpO(beCCI/H/I n pecaiu3anuun COOCTBEHHBIX JKHM3HEHHBIX IUIAHOB C yT-IeTOM JIMYHOCTHBIX HMHTEPCECOB,
CIIOCOOHOCTEH K XMMHH, HHTEPECOB U IOTpeOHOCTEN 00I11ecTBa;

6) 3K0J10rMYECKOr0 BOCIUTAHHS:

9KOJIOTUYECKH IIeJI€CO00Pa3HOro OTHOMIEHUS K MPHPOJE, KaK MCTOYHHUKY CYIIECTBOBAHUS KU3IHU
Ha 3emiie;

MMOHUMAaHUA TJIO0ATBHOTO XapakTepa OJKOJOTHYECKHX MpoOJIeM, BIUSHUS HKOHOMHYECKUX
MPOIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBHOU CPEIbl;

OCO3HaHWs HEOOXOMUMOCTH WCIIONB30BAHUS JIOCTHXKEHHH XWMHH ISl PElIeHUs BOIPOCOB
PaIOHAIBHOTO MTPUPOIOIIONH30BAHHS,

AKTUBHOT'O HEMPUATUS JEHCTBUM, MPUHOCAIIMX Bped OKpYKarollled MPUPOIHON cpene, yMeHusd
MIPOrHO3UPOBATh HEOIATOMPUATHBIE OSKOIOTHYECKHE MOCTEACTBUS MPEAIPUHUMAEMBIX JEHCTBHI U
MpeIoTBpaIIaTh UX;

HaJMYHUs Pa3BUTOTO SKOJIOTMYECKOT'0 MBIIIUIEHHUS, YIKOJIOTHYECKOW KYIbTYPHI, OMBITa A TEIHHOCTH
JKONIOTUYECKONH  HAIMpaBIIEHHOCTH, yMEHHS  PYKOBOJACTBOBAThCI WMH B  II03HABATENHHOM,
KOMMYHUKATHBHOM W COIMAIbHOW TPAaKTHKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO IPOTHBOCTOATH
HIICOTTOTUH XeMO()OOHH;

7) LEHHOCTH HAYYHOI'0 IO3HAHUS:

c(hOpMHUPOBAaHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTH
HayKH ¥ O0IIeCTBEHHON MPAKTHKH,

MMOHUMAaHUS CTIENU(UKA XUMUH KaK HaAyK{, OCO3HAHUS e€ pond B (POPMHUPOBAHUY PAIIMOHAIEHOTO
HayYHOT'O MBIIUIEHUS, CO3JaHUH IEIOCTHOTO IMPENCTaBICHUS 00 OKPYXAIOIleM MHUpPE KaK O EIHHCTBE
MPUPOIBI M YEIOBEKa, B MO3HAHWU IMPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIIEHWH IPOOJIeM COXPaHEHUS
MIPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHM JJIi COBPEMEHHOM IMBWIM3AIMA: B €€
T'YMaHUCTHYECKOW HANPABIEHHOCTH W Ba)KHOW POJH B CO3JIAHWW HOBOW 0a3bl MaTePHAIBHOU KYIBTYPHI,
pelIeHu TI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOW, IHEPTETHUYECKOM,
MUIIEBON M AKOJIIOTHYECKOH OE€301MacCHOCTH, B Pa3BUTHH MEIUITUHBI, 00ECTIEYSHUH YCIIOBUH YCIIEIIHOTO
TpyZAa U SKOJIOTHYECKH KOM(OPTHOH XKU3HH KaXKIOT0 YJieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOH I'PaMOTHOCTHU: MTOHMMAHUS CYITHOCTH METO/IOB IO3HAHUS, UCTIONB3yEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIONb30BaTh IONydYaeMble 3HAHUS Ui aHaIu3a U OOBSICHEHHS
SIBJICHUI OKPYKAIOIIero MUpa W IMPOUCXOASININX B HEM HM3MEHEHUU, YMEHHs JeNaTh OOOCHOBAaHHBIE



3aKJIFOYCHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEIBIO MOJYYEHHs JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENBHO HCIOJIB30BaTh XUMHUYECCKUE 3HAHUS Uil PEIICHUs NpoOieM B
peabHBIX KU3HCHHBIX CUTYALIUsX;

HWHTepeca K IO3HAHUIO U UCCIIeIOBATENLCKON A TENbHOCTH;

TOTOBHOCTH ¥ CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M caMOOOpa30BaHUIO, K AKTHBHOMY
MOJYYCHUIO HOBBIX 3HAHUI 10 XMMHH B COOTBETCTBHHU C KM3HECHHBIMH NOTPEOHOCTIMHU;

HHTEpeca K OCOOCHHOCTSM TPpyJa B pa3IuYHbIX chepax MpoheCCHOHAIBHOMN eI TeIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

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

3HaYMMble U1 (OpMHpPOBAaHUS  MHPOBO33PECHUS  OOYYAIOUIMXCS — MEXAUCIHIIMHAPHBIC
(MexXnpenMeTHbie) OOIIEHAYYHbIE TOHTHS, OTPAKAIOIIUE IEOCTHOCTh HAYYHOW KapTUHBI MHUpa H
CHeHI/I(I)I/IKy MCTOJI0B IMO3HAHUSA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKaX (MaTepI/IH, BCIICCTBO, DHEPrus,
SIBJICHUE, TPOLIECC, CHCTEMa, HAayuHbIi (AKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHS,
HCCIIeIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIC YydueOHbIC JieicTBUS (NO3HABATENbHBIC, KOMMYHHKATHBHBIC, DPETYJISTHBHBIE),
obecrieunBarone (GopMupoBaHue (YHKIMOHATIBHOH TIPaMOTHOCTH M COLIMAJIBHONH KOMIIETEHIIMH
00yJaroIIHXCS;

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

MeranpeaMeTHbIE — Pe3yldbTaThl  OTPaXKAIOT  OBIQJICHWE  YHHBEPCAIBHBIMA  Y4eOHBIMH
MO3HABATENTLHBIMH, KOMMYHUKATHBHBIMH U PETYJISTUBHBIMU JICHCTBUSMH.

OgiiajeHe YHUBEPCAJLHBIMYU Y4e0HBIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBbIe JJornyecKue JeiicTBUs:

CaMOCTOSATENFHO (GOPMYIIMPOBAThH H AKTYAIN3UPOBATH POOJIEMY, BCECTOPOHHE €€ pacCMaTpPHUBATH;

OIPEIETISITh TIeH JISITEbHOCTH, 3a/iaBasi apamMeTpbl U KPUTEPUH UX JIOCTHIKEHHUS, COOTHOCUTD
PE3YNIBTaThI ICSITEIBHOCTH C MOCTABICHHBIMH ISIISIMU;

WCTIOJIF30BATh MPH OCBOCHHH 3HAHWUH TMPUEMBI JIOTHUECKOTO MBINICHUS — BBIICNSATh XapaKTepPHbIC
MPHU3HAKY MOHATUH W YCTAaHABIMBATH WX B3aWMOCBS3b, HCIOIB30BaTh COOTBETCTBYIONIUE TOHSITHS IS
00BSICHEHHUS OTHEIHHBIX (DAKTOB M SBJICHU;

BBIOMPATh OCHOBAHHS M KPUTEPUH JIJIS KIIacCU(UKAIIMN BENISCTB M XMMUYECKUX PEaKIHii;

yCTaHABJIMBATh MPHYHHHO-CIICICTBEHHBIC CBSI3U MEXKy NU3y4aeMbIMHU SIBJICHUSIMH,

CTPOUTH JIOTHYECKHE PACCY)XICHUs (MHIYKTUBHBIC, ACAYKTHBHBIC, IO aHAJOTWHU), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEYMST B pacCMATPUBACMBIX SIBICHUSAX, (OPMYIHPOBATH BBIBOABI U
3aKITIOYCHYS,

MPHUMEHSITh B MPOIECcCe MO3HAHMUS, UCIONb3YeMbIC B XMMHUU CHMBOJMYECKUE (3HAKOBBIC) MOJICIH,
MpeoOpa3oBbIBATH MOJICTBHBIC MPEICTABICHUS — XUMHYECKAW 3HAK (CUMBOJ) JJIEMEHTA, XMMHYCCKAs
(dbopmyna, ypaBHEHHE XUMUYCSCKOW PEaKIUU — TIPU PEIICHUH YUeOHBIX TTO3HABATENBHBIX U MPAKTHYSCKUX
3a7a4, MPUMEHATh Ha3BaHHBIC MOJICNLHBIC MPEICTABICHUS JUISl BBISIBICHHS XapaKTECPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYESCKUX PEAKIIUH.

2) 6azoBble HCCIeI0BATEILCKUE 1eiiCTBUS:

BIIQJICTh OCHOBAMHU METOJIOB HAYYHOIO TIO3HAHMSI BEIECTB U XUMHUYECKUX PEAKIIHH;

(bopMyITUpOBaTh IEMU U 33J]a4d HCCIICOBAHUS, UCIOIb30BATh MOCTABICHHBIC M CAMOCTOSTEIBHO
c(OpMyIUPOBAHHBIC BOMPOCHI B KAaueCTBE HMHCTPYMEHTA MO3HAHUS W OCHOBBI JUisi (DOPMHUPOBAHHMS
TUIIOTE3BI IO MTPOBEPKE MPABUIHBHOCTH BBHICKA3BIBAEMBIX CYKICHHIA,

BIIAJICTh HaBBIKAMHU  CaMOCTOATEIBHOTO IUIAHUPOBAHUS W TMPOBEICHHUS  YYCHHYECKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUs HAONIOIATh 3a XOJOM TPOIEecca, CaMOCTOSTEIbHO



MPOTHO3UPOBATH €r0 pe3yibTaT, GOPMYIHUPOBATH OOOOMIEHUS U BBIBOJBI OTHOCHTEIHFHO JOCTOBEPHOCTH
PE3YIbTAaTOB UCCIEJOBAHUS, COCTABIATH 0OOCHOBaHHBIN OTUET O MPOJEIaHHON padoTe;

npuoOpeTaTh ONBIT YUYEHHYECKOH HCCIENOBATENIbCKOM M MPOCKTHOW AESTEIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATENILHOMY IIOMCKY METONIOB PpEIICHHS MPaKTHYECKUX 3a/ad,
MIPUMEHEHHIO Pa3InYHBIX METOO0B MTO3HAHMSL.

3) padora ¢ unopmanmeii:

OPHCHTHPOBATHCS B PAa3IMYHBIX HCTOYHHMKAX HH(opManuu (HAyYHO-TIOMYNSApHAsl JHUTEpaTypa
XHUMHAYECKOTO COJep KaHusl, CIIPaBOYHBIE TOCOOUsI, pecypchl MHTepHeTa), aHAIM3UPOBaTh UHPOPMAIHIO
pa3IMYHBIX BUAOB W (GOpPM IMpEACTaBICHHS, KPUTHYECKH OIECHUBATH ©€ JIOCTOBEPHOCTh H
HEMpPOTUBOPEUUBOCTE;

(dhopMyITupOBaTh 3aMPOCHl U MPUMEHSTH Pa3MYHbIE METOABI IIPU TIOMCKE U 0TOOpe MH(OpMAIIHH,
HEOOXOJIMMOM JUIsl BHITIOJTHEHMsI yUeOHBIX 3a/1a4 ONPeAeNEHHOrO THTIA;

npuoOpeTaTh ONBIT HUCIOJIB30BaHUS HMH()OPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOIOTUH |
Pa3IUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMPATh ONTHMAIBHYIO (QOpMy TMpeacTaBieHuss HHGOpMALUK  (CXEMBI,
rpad¥Ku, qUarpaMMBbl, TaOJIUIbI, PUCYHKH U JIPYTHE);

WCTIOJIb30BaTh HAYYHBIA S3bIK B KauecTBE CPEICTBA MpH padoTe ¢ XMMUYECKOW WH(pOpMaIUei:
MPUMEHSTh MEKIpeAMETHbIe ((QHU3nuecKne HW MaTeMaTU4yeckhe) 3HAKd W CHUMBOJBI, (HOPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

WCIIONIB30BaTh M MPE0OPa30BBIBATh 3HAKOBO-CUMBOINYECKNE CPEACTBA HATIISTHOCTH.

OBnaneHue yHUBEpPCAJbLHBIMH KOMMYHMKATHBHBIMH 1IeHCTBUSIMM:

3a/aBaTh BOMNPOCHI TI0 CYHIECTBY OOCY)KJAaeMOW TeMbl B XOJ€ JHAalora W/WIU JHCKYCCHUH,
BBICKa3bIBaTh HJIEH, (DOPMYIHMPOBATh CBOW MPEIJIOKECHUS OTHOCHUTEIBHO BBIONHEHUS IMPEIJIOKEHHON
3a/1a4y;

BBICTYIIaThb C IpPE3CHTALMEd pPE3yNbTaTOB IO3HABATEIBHOM  JEATEIBHOCTH, IONyYEHHBIX
CaMOCTOSITENIBHO WM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIIIOJHEHHH XHMHUYECKOTO OJKCIIEPHMEHTA,
[IPAKTUYECKON padOThI 110 UCCIEIOBAHUIO CBOMCTB U3y4aeMbIX BELECTB, pealu3aluy yyeOHOro IpoeKTa
1 GOpMYyITHPOBATH BEIBOMKI IO pe3yIbTaTaM IPOBEAEHHBIX NCCICIOBAHUN ITyTEM COTIACOBAHUS TTO3UITHI
B X0JIe 00CYKI€HHS 1 0OMEHa MHEHHSIMHU.

OByafeHne yHUBEPCAJIbHBIMH PeryJISITHBHBIMH JCHCTBHAMM:

CaMOCTOATENBHO IIJIAHUPOBATh U OCYILECTBIIATH CBOIO ITO3HABATENBHYIO NEATEIBHOCTD, ONPEACTsI
e menu M 3aJadd, KOHTPOIMPOBaTh W IO Mepe HEOOXOOMMOCTH KOPPEKTHPOBAThH IMpelylaraeMbli
QITOPUTM JACHCTBUH HpPU BBIOJHEHHH YYEOHBIX M MCCIECAOBATENbCKMX 3ajad, BeIOMpaTh HauOosee
3¢ eKTUBHBIN CrIOcO0 MX PEIIEHHs C y4ETOM MOJIyYEHHsS HOBBIX 3HAHMM O BEIIECTBAX U XMMUYECKHX
peaKnusx;

OCYILECTBIIATH CAMOKOHTPOIIb CBOEN JEATEIBHOCTH Ha OCHOBE CAMOaHAIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOCHUS Kypca «OpraHnyeckast XMMHsD» OTPakaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUH O XMMHUYECKOH COCTaBILIOIIEH eCTeCTBEHHO-HAyYHOH
KapTHHBI MHUpPa, POJIM XMMHH B ITO3HAHUU SBJICHUI NPUPOLI, B HOPMUPOBAHUH MBIIIICHUS U KYJIbTYphI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM TIPaMOTHOCTH, HEOOXOOUMOH MAJsl pelieHHs MPaKTUYEeCKHX 3ajad U
9KOJIOTMYECKH 00OOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3J0POBbIO U IPUPOIHOH Cpele;

BJIA/ICHUE CHUCTEMOW XMMHYECKMX 3HAHMH, KOTOpas BKIIIOYAET: OCHOBOIOJATAOLIME IOHSTHUS
(XMMHUYECKUH ~ 3JIEMEHT, aTOM, DJJIEKTpOHHas  000J0YKa  aroMa, MOJIeKyJda, BaJEHTHOCTB,
3JEKTPOOTPULATENBHOCTb, XUMHUECKas CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas M COKpallE€HHas),
MOJIb, MOJISIDHAs Macca, MOJSPHBIA OOBEM, YIJIEPOAHBIM CKeleT, (GYyHKIMOHAJIbHAS TPYINa, paadKal,



M30Mepusi, U30MEpHl, TOMOJIOTHYECKUN Psii, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOA M a30TCOAepXKalline
COEIMHEHUsI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIUHEHUS); TCOPUH U
3aKOHBI (TEOpHsA CTpOEHUsl opraHuueckux BemlecTB A. M. ByriepoBa, 3akOH COXpaHEHHSI MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHUS, JISKAIIHE B
OCHOBE MOHUMAaHHSI TPUYMHHOCTA ¥ CHCTEMHOCTH XMMUYECKUX SIBICHUH, (AKTOIOrHYECKHE CBEJCHUS O
CBOMCTBax, COCTaBe, MOJyYEeHUH U 0E30MaCHOM HCIOIB30BAaHUM BaKHEHIINX OPraHUYECKHX BEIIECTB B
OBITY U IPAKTUYECKOH JIESITENBHOCTH YEIOBEKa;

cOPMUPOBAHHOCT, YMEHHUU BBISBIATH XapaKTepHbIE MPH3HAKA TOHATHH, yCTaHABIMBATH HX
B3aMOCBS3b, HCIIOJIIb30BAaTh COOTBETCTBYIOIIUE TMOHATHA TIPU ONHCAHMM COCTaBa, CTPOEHUS H
MPEBpAILICHU OPraHUYECKUX COEANHEHU;

cOPMUPOBAHHOCT, yYMEHHMH MCIIONB30BATh XHMHYECKYI) CHMBOJHMKY JUIS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpamEéHHOW) (OpMys OpPraHUYECKHX BEIIEeCTB H
ypaBHEHUI XUMHUYECKUX pEAKIUil, HU3roTaBIMBaTh MOJEIM MOJIEKYJl OpPraHMYECKHX BEIIECTB s
WJUTIOCTPALMY UX XUMHUYECKOT0 ¥ IIPOCTPAHCTBEHHOI'O CTPOCHUS;

cOPMUPOBAHHOCT, YMEHUH YyCTAaHABIMBATh MPUHAUIGKHOCTh W3YYEHHBIX OPraHHYECKUX
BEIIIECTB 10 WX COCTaBY M CTPOCHHUIO K ONpENeIEHHOMY KJIacCy/Tpyrie COSAMHEHHH (YrieBOaopOIbl,
KHCJIOPOJ] U a30TCOJIEpIKAIINE COEAUHEHUS, BHICOKOMOJIEKYJISIPHbIE COCMHEHNS), TaBaTh UM Ha3BaHUS
no cucremarudeckorr HomeHknarype (IUPAC), a taxke NpuUBOJAUTH TPUBHATbHBIC HA3BAHUS OTIIEIBHBIX
OpPTaHWYECKMX BEIIECTB (ITHJIEH, TPOIMWJICH, AaleTWJIeH, OTWICHTJIMKONb, TIWIEpUH, (EeHo,
(dopmanberny, ameranbIerd], MypaBbHHAs KHCJIOTa, YKCyCHas KHCIIOTa, OJEMHOBas KHCIOTa,
CTeapHHOBAas KUCIIOTA, TIII0K03a, PpyKTOo3a, Kpaxmal, IeII03a, TIIUIHIH);

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

c(OpPMUPOBAaHHOCTh YMEHUSI IIPUMEHATH I1OJIOXKEHUS TEOPUU CTPOEHHs OPraHUYECKUX BELIECTB A.
M. BytnepoBa mins oOBSCHEHHS 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHHS; 3aKOH
COXpaHEHHsI MACChI BEIIECTB;

c(OpMUPOBAaHHOCTE YMEHHM XapaKTepH30BaTh COCTAB, CTPOEHME, (PU3UUECKHE U XUMHUYECKUE
CBOMCTBA TUIMYHBIX IPEICTaBUTENEH pa3IUYHbIX KJIaCCOB OPraHUYECKUX BEIECTB (METaH, 3TaH, 3TUJIEH,
TIPOTIMJICH, arleTuiieH, OyrammeH-1,3, mermiOyramuen-1,3, OEH30J, METAHON, ATAHOJ, THIICHTIIUKONIb,
ITIMLEpHUH, (EHON, aleTaableru, MypaBbUHAs M YKCYCHAs KUCIIOTHI, IJIFOKO3a, Kpaxmall, LEJUII003a,
aMHHOYKCYCHasl KHCJOTa), WJUIIOCTPUPOBATh TI'€HETHYECKYI0 CBA3b MEKIY HHMH YypPaBHEHUSIMU
COOTBETCTBYIOILMX XMMHUYECKUX PEAKIUH C HCIONb30BAHIEM CTPYKTYPHBIX (HOPMYII;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh HCTOYHHUKH YIJICBOAOPOIHOIO ChHIPbs (HEDTH,
NPUPOAHBIM TIa3, yroib), CIOCOOBI HX TMEpepadOTKH M MNPaKTUYECKOe IMPUMEHEHHE IPOLYKTOB
epepadoTKy;

c(OPMUPOBAHHOCTE YMEHHMH MPOBOAWUTH BBIYMCICHUS IO XHUMUYECKUM YpPaBHEHHMSM (Macchl,
00béMa, KOIWYecTBAa HCXOOHOTO BELIECTBA MM NPOAYKTa PEAKIHMM IO W3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJJHOTO U3 MCXOTHBIX BEIIECTB MM IPOLYKTOB PEaKIHH);

chOpMHUPOBAaHHOCTh YMEHHH BIAJETh CHUCTEMOH 3HAaHHMH 00 OCHOBHBIX METOAaX HAyYHOIO
MIO3HAHUS, UCIONB3yEMBbIX B XUMHM NPH H3yYCHUHU BEIIECTB U XUMHUYECKUX SIBICHUH (HaOmroneHue,
HU3MEpEHHEe, SKCIEPUMEHT, MOICIUPOBAHKE), MHCIONb30BaTh CHCTEMHBIE XHMHUYECKUE 3HAHMS UL
NPUHATHA pPEMICHUWA B KOHKPETHBIX JKH3HEHHBIX CHTYallMsSX, CBSI3aHHBIX C BEHNIECTBAMH H HUX
MIPUMEHEHHEM;

cOpPMUPOBAHHOCTE YMEHHI COONIOAATh MpaBUjla TIOJIB30BAHMS XUMHUYECKOH TOCYIOH U
nabopaTopHBIM O0OpPYIOBaHHEM, a TAaKKE MpaBwja OOpAIlICHUS] C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKLHUSMHU IO BHIITOTHEHUIO TA00PAaTOPHBIX XUMUYECKUX OITBITOB;

cOPMUPOBAHHOCTE ~YMEHUH IUIAHUPOBATb M BBIIOJHATH XUMHYECKUH  SKCHEPHUMEHT
(mpeBpalleHHs OPraHMYECKUX BELIECTB NMPH HAIPEBAHWH, MOJTyUYEHHE 3TUIIEHA U U3yUEHUE €rO CBOWCTB,
Ka4yeCTBEHHbIE PEAaKLUUU OPraHUYeCKMX BEIIECTB, AeHAaTypalus OETKOB NpPH HAarpeBaHWH, LIBETHbHIE
peakunu OeNKOB) B COOTBETCTBUU C MIPABUIIAMHU TEXHUKH O€30MIaCHOCTH MPH OOpAaILleHNH C BEIIECTBAMU H



nabopaTopHbIM 00OPYAOBaHHEM, MPEACTABIATH PE3YNbTaThl XHMHYECKOTO OJKCIiepUMeHTa B (opme
3allUCH YPaBHEHHWH COOTBETCTBYIOUIMX peakuud W (popMynHpoBaThb BBIBOABI HAa OCHOBE 3THX
pe3yabTaTOB;

cOPMUPOBAHHOCTh ~YMEHHUH KPUTHYECKM aHaJIM3MPOBaTh XHMMHYECKYI0  HH(opmaimio,
MOJTy4aeMylo U3 pa3HbIX HCTOYHUKOB (CpencTBa MaccoBol nH(popmanmu, MIHTepHET 1 Opyrix);

cpopMHUPOBAHHOCTb YMEHMI COOIIONATH MPaBUIJA YKOJIOTHMUYECKU I€1eCO00pa3HOro MOBEJCHUS B
OBITY U TPYIOBOH JCATEIBHOCTH B IICISX COXPAHCHUS CBOCTO 37I0POBbS M OKPYXKAIOIICH MPHPOTHON
Cpcabl, OCO3HAaBaThb OIIACHOCTb BO3ILCI\/'ICTBI/ISI Ha JKUBBIC OPraHU3MbI OHpCILCJIéHHI)IX OpPraHn4cCKux
BellecTB, moHuMas cmbicn mokazatens [IJK, moscHAT, Ha npuMepax crocoObl YMEHBIICHUS |
NPEAOTBPALIEHU UX BPEJHOIO BO3ICUCTBUS HAa OPraHU3M YeNIOBEKa;

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

IVl CHeNbIX M CIA0OBUAAIIMX OOYJArOLIMXCSA: YMEHHE HCIOIb30BaTh Pelbe(hyHO-TOUCUHYIO
cucremy obo3Hauenuid JI. Bpaiins ans 3anvucu XUMU4eCKUX GopMyI.

11 KUIACC

[Ipenmernbie pe3yabTaThl OCBOEHHS Kypca «OO0Iast 1 HeopraHndeckast XUMHUSD OTPaKaroT:

c(hOpMHPOBAHHOCTh TPEACTABICHUNA: O XWMHUYECKOM COCTABJISIONICH €CTeCTBEHHO-HAYYHOM
KapTHHBI MHpPa, POJIM XMMHUH B ITIO3HAHWUU SBJICHUI NPUPOJBI, B GOPMUPOBAHUH MBIIIICHUS U KYIbTYphI
TUYHOCTH, e€ (PYHKIIMOHANBHON TPaMOTHOCTH, HEOOXOJMMOW JUIS pElIeHUs MPAKTUYECKHX 3a7ad |
9KOJIOTNYeCKH 0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON CPEIE;

BJIaJICHUEC CHCTEMOM XHMHUYECKUX 3HaHPII>'I, KOTOpasA BKIIOYACT: OCHOBOIIOJIATarolInue ITOHATHA
(XMMHUYECKU# 2JIEMEHT, aTOM, U30TOII, S-, P-, d- AJIEKTPOHHBIE OPOUTATIH ATOMOB, HOH, MOJIEKYJa, MOJIb,
MOJSIpHBIH  00BEM, BAJICHTHOCTH, JJICKTPOOTPHUIIATENLHOCTh, CTEIEHh OKHCICHUS, XUMHUYECKas CBS3b
(xoBayieHTHAsI, NOHHASA, METAJUIMYeCKas, BOAOPOAHAS), KPUCTAJUIMYECKAs] PEIETKa, THUIBI XHMHYECKHX
peaxmuii, pacTBOp, JJIEKTPOIHUTHI, HEDJIEKTPOIUTHI, SJEKTPOTUTHYECKAs ITUCCOIUAIUS, OKHCIUTENb,
BOCCT@HOBHTENb, CKOPOCTh XHMHUYECKOW PEAKIINH, XUMHUIECKOEe PABHOBECHE); TEOPHH U 3aKOHBI (Teopus
SIEKTPOIMTUYECKON IUCCOIUAINY, TTiepuoanueckuii 3akoH 1. . MeneneeBa, 3aK0OH COXpaHEHHS] MacChl
BEIIIECTB, 3aKOH COXPAaHEHUS W MPEBPAICHHS YHEPTHH MPH XUMUYECKAX PEAKIIHIX), 3aKOHOMEPHOCTH,
CUMBOJMYECKAN SI3bIK XHUMHH, MHPOBO33PEHUYECKAE 3HAHUS, JIKAIINEe B OCHOBE IMOHUMAHHS
MIPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBIEHUH, ()aKTOIOTHYECKHEe CBEIEHHS O CBOICTBaX, COCTaBe,
MONTy4YeHNH W O€30MacHOM WCIOJNh30BAHWH BAKHEHIINX HEOPTaHWYECKHX BEIIECTB B OBITY H
MIPaKTUIECKON JeSITeTbHOCTH YEIOBEKa;

c(hOpMHUPOBAaHHOCTh YMEHHH BBISBISATh XapaKTE€pHbIE IMPHU3HAKKA TOHATHH, YCTaHABIMBATH WX
B3aMMOCBSI3b, MCIIOIB30BAaTh COOTBETCTBYIONIUE ITOHITHS TIPY OMMCAHUHA HEOPTaHMYECKUX BEIIECTB M WX
MpeBpallCHUN;

c(hOpMHUPOBAaHHOCTh YMEHHI HCHOIH30BATH XUMHUYECKYIO CHMBOIWKY JIJISl COCTaBIEHHs (pOpMyI
BEIIECTB ¥ ypaBHEHWH XWMHUYECKHX peakmnwii, cucremarndeckyro HoMmeHknarypy (IUPAC) wu
TpUBHAIFHBIC Ha3BaHUS OT/ENbHBIX HEOPTaHUYECKUX BEIIeCTB (YrapHBINA Ta3, YIIIEKUCIBIN a3, aMMHAK,
raméHasi U3BeCTh, HeTaléHas U3BeCTh, MUThEBAsI COJA, IUPHUT U APYTHE);

chOpMHUPOBAaHHOCTH YMEHHH OIpeNeNsaTh BAaJEHTHOCTh M CTENEHb OKHCIEHHS XUMHYECKHX
JJIEMEHTOB B COCIMHEHMSX Pa3IMYHOrO COCTaBa, BHJ[ XHUMHYECKOW CBS3W (KOBAJICHTHAs, WOHHaf,
MeTaJUTHYecKasi, BOIOPOIHAs) B COCAMHEHUSX, TUIl KPUCTAJUINYECKON PENIETKA KOHKPETHOTO BEIIeCTBa
(aromHas, MoNeKylspHas, WOHHAs, MeETAJUIMYECKas), XapakTep CpeAbl B BOAHBIX PacTBOpax
HEOPTaHWYECKUX COSAMHEHUM;

chOpMHUPOBAaHHOCTh YMEHHI YCTaHABIMBATH MPHHAUISKHOCTh HEOPTAHWYECKUX BEIIECTB MO HX
COCTaBY K OINpeNeNEHHOMY Kilaccy/TpylIe COelMHeHUH (IPOCThIE BEIIeCTBa — METaUIbl U HEMETAILIbI,
OKCHUJIbI, OCHOBAHHSI, KUCIOTHI, aM(pOTEPHBIE IHIPOKCHIBI, COJIN);



c(OpPMUPOBAHHOCT, YMEHUH pacKphIBaTh CMBICH mepuoandeckoro 3akona Jl. M. MenneneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYIO, OOBSICHUTENbHYIO U TPOTHOCTHYECKYIO (DYHKIINY;

cOPMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHUYECKHUX
anemeHToB 1-4 mepuomoB Ileproandeckoil cucrembl xumuueckux sinementoB [I. W. Menneneesa,
UCTIONB3YSl TOHATHA «S-, P-, U-3JCKTPOHHBIC OpPOMTANIN», «IHEPTETUUECKHE YPOBHM», OOBICHSITH
3aKOHOMCPHOCTH HU3MCHCHUA CBOMCTB XHMMYECKHX DJJIEMCHTOB M UX COCI[I/IHCHI/II\/'I nmo mnepuoaamM H
rpynnaM Ilepuoguueckoi cucteMbl XUMHUeCKUX 351eMeHToB JI. Y. Menneneesa;

c(hOPMHUPOBAaHHOCTh YMEHHMH XapaKTepu30BaTh (ONHUCHIBATh) OOINME XWMHUYECKHE CBOWCTBA
HCEOPraHM4CCKUX BCHICCTB pPA3JIMYHBIX KJIACCOB, IMOATBCPKAATH CYHIECTBOBAHUC T€HETUYECKOM CBSI3U
MCXKAY HCEOPraHM4dCCKMMHU BE€OIECTBAMU C IMOMOIIbBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XHUMHNYCCKUX
peaKkuuii;

c(hOPMHUPOBAHHOCTh YMEHUS KJIAaCCU(PHUIIUPOBATH XUMUIESCKHE PEAKIIUH TI0 Pa3IMYHBIM IIPU3HAKAM
(uMcmy W COCTaBy pEarupylolIMX BEHIECTB, TEINIOBOMY J(QQEKTy peakiuu, W3MEHEHHIO CTereHel
OKHCJICHHSI DJIEMEHTOB, OOPaTUMOCTH PEAKIINH, YIACTHIO KaTaJIn3aTopa);

c(hOPMHUPOBAaHHOCTh YMEHHI COCTABIIATh ypPaBHEHMS PEAKIMi pa3IMUYHBIX THIIOB, IMOJHBIE U
COKpalIEHHbIE ypaBHEHHS pEaKIUil MOHHOrO OOMEHa, YYUTHIBAsl YCIOBHS, MPU KOTOPBIX ITH PEAKIUH
UIYT 70 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHUH NPOBOJWUTH PEAKIIUH, TOATBEPKIAIOIMNE KAaueCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTaHWYCCKUX BCUICCTB, pacCliO3HaBaTb OIBITHBIM HYTéM HNOHBI, NPHUCYTCTBYIOIIUE B
BOJHBIX paCTBOpax HECOPraHUYCCKUX BEIICCTB,

c(hOpMHPOBAaHHOCTh YMEHHI PACKPBHIBATH CYITHOCTH OKHCIUTEIHFHO-BOCCTAHOBUTEIHHBIX PEAKITHI
MOCPEZCTBOM COCTABIICHHSI AJIEKTPOHHOI'0 0allaHca 3TUX PEaKIIHii;

c(hOpMHPOBAHHOCTh YMEHUU OOBACHATH 3aBUCHMOCTh CKOPOCTH XWMHYECKOW pPEaKIMH OT
pasTMYHBIX (PAKTOPOB; XapakTep CMEMIEHWS XWMHUYECKOrO pPaBHOBECHS B 3aBHUCHUMOCTH OT BHEITHEro
BozneiicTBus (punIun Jle [larensbe);

chOpMHUPOBAaHHOCTh YMEHHH XapaKTepH30BaTh XHMHUYECKHE IMPOIECCHl, JIKAIIUE B OCHOBE
MIPOMBIIIUIEHHOTO TIOYYEHHUSI CEPHOM KHCIIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTH MPECTaBICHUN
00 00ImKX HayYIHBIX IPUHIIUIAX ¥ SKOJIOTHIECKUX MPOoOIeMax XHMUYECKOT0 TIPOM3BOJICTBA;

chOpMHUPOBAaHHOCTh YMEHUH MPOBOIUTH BBIYUCIECHHUS C KCIIONB30BAHHUEM IIOHSATHS «MaccoBas
JIOJTSI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH Tra30B MPH XUMHUYECKUX PEaKIUIX, MacChl BEIIeCTBA
1 00bEMa Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OHOTO U3 yYACTBYIOIIHNX B
peaKIuy BEImIeCTB, TEIIoBOro 3¢hekra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIpEeBpAIIEHUS U COXPAaHEHHS YHEPTHH;

chOpMHUPOBAaHHOCTH YMEHHH COONIOJAaTh TMpaBHJIa TOJIH30BAHMS XHMHUYECKOH TOCYIOH W
mabopaTOpHBIM O00OpYIOBaHMEM, a Tak)Ke MpaBuia oOpalleHHs C BEIeCTBAMH B COOTBETCTBHHU C
WHCTPYKIUSIMHU 110 BBITOTHEHUIO Ta00paTOPHBIX XUMHUUECKUX OTIBITOB;

chOpMHUPOBAaHHOCTh YMEHHUU TNIAHUPOBATH U BBHIIOTHATh XHMHUYECKHA SKCIIEPUMEHT (pasioKeHne
MEPOKCHIa BOAOPOAA B MPHUCYTCTBHH KaTalW3aTopa, OIpelelieHHe CpeAbl pPacTBOPOB BEIIECTB C
MIOMOIIFIO YHUBEPCAIFHOTO WHIUKATOPA, BIHUSHUE DPA3NWYHBIX (AKTOPOB Ha CKOPOCTh XUMHUYECKON
PeaKIum, peakui HOHHOTO OOMeHa, KaueCTBEHHBIE PEaKIUH Ha CyIh(aT-, KapOOHAT- U XJIOPUA-aHUOHEI,
Ha KaTHOH aMMOHHS, pelIeHHe SKCIEPUMEHTABHBIX 331a4 mo TeMaM «Meramte»y u «Hemeramnsny) B
COOTBETCTBHUH C MPaBHJIAMH TEXHUKH O€30MAaCHOCTH MpH OOpallleHUH C BEIEeCTBAaMHU U JabOpaTOPHBIM
000pyIOBaHHMEM, TPEACTABIATh PE3YIbTATHl XUMHYECKOT'0 AKCIEpUMEHTa B (hOpMe 3aIlliCH YpaBHEHUI
COOTBETCTBYIOIINX PeaKnii M POPMyIMPOBaTh BEIBOABI HA OCHOBE 3THX PE3YIJIbTATOB;

chOPMHUPOBAaHHOCTh ~YMEHHH KPUTHYECKH AaHAIM3WPOBATh XHMHUYECKYI0 HH(POPMAIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOYHUKOB (CPE/ICTBA MAaCCOBOW KOMMYHUKANWHU, IHTEpHET U IpyTuXx);

chOpMHUPOBAaHHOCTh YMEHUH COONIOAATH MpaBUia IKOJOTHMUYECKH IEIIeCO00Pa3HOTr0 MOBENEHUS B
OBITY M TPYAOBOM AEATENBHOCTH B LIENISAX COXPAaHEHHS CBOETO 370POBBS M OKPY)KAIOIIEH NPUPOIHOMN
Cpenbl, OCO3HABATh ONMACHOCTh BO3JCHCTBHs Ha KHMBbIE OPraHU3MbI ONMpPEAEIEHHBIX BEIIECTB, MOHMMAs



cmbicn mokasatens IIJIK, mosicHATE Ha mpuMepax crnocoObl yYMEHBIICHHS W TMPENOTBPALICHUS HX
BpEIHOT0 BO3/IEHCTBHSI Ha OPTaHU3M YETIOBEKA;

JUIsl 00y4alomUXCcsl ¢ OrpaHMYCHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI: YMEHUE MPUMEHATH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHU;

JUIL CIIeNbIX W CHaOOBUISIIMX OOYYaIOUIMXCA: yMEHHE HCIONb30BaTh peiabeyHO-TOYSUHYIO
cucremy obo3zHauenuid JI. Bpaiins ans 3anvcu XuMU4ecKuX GopMyi.



TEMATHUYECKOE IIVTAHUPOBAHME

10 KUIACC
KoanuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KounTtpoabHble IIpakTHueckue
NporpamMmsl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI pecypest
Paznen 1. TeopeTudeckue 0CHOBbI OPraHU4eCKONH XMMHUH
IIpenmer oprannyeckoit xumuu. Teopusi
11 CTPOEHHUS OPTraHMYECKHX COeTMHEHUN A. 3
M. Bytneposa
Hroro no pazaeiny 3
Paznen 2. YraeBonopoabl
2.1 [IpenenbHbIC YTICBOI0POIbI — AJTKAHBI 2
59 HenpenenbHble yrieBogopoabl: alKeHBI, 6 1
aJIKaIUeHBbl, aTKUHBI
2.3 ApoMaTHYECKHE YTIIEBOI0POIbI 2
54 [IpuponHbie HICTOYHUKH YIIIEBOIOPOJOB U 3 1
ux mepepadboTka
Uroro no pazpeny 13
Pazpen 3. Kuciopoaconep:kamue opraHudeckue coeJuHeHust
3.1 Cruptel. Deron 3
3.9 Anpnerunasl. KapOOHOBEIE KHCTIOTHI. 7 1
CrnoxHbIe 2UPHI
3.3 VrieBoasl 3 1
Wroro mo pazneny 13

Pazpnen 4. Aszorcoaep:kamue opraHudeckue coeJuHeHust




4.1 AmuHBI. AMUHOKUCIOTHL. benku 3
Hroro no pazaeny 3
Pasznea 5. BbicOkOMOJIeKYJIsIpHBIE COeIMHECHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro o pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34




11 KUIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m Kontpoabnbie | IIpakTnuyeckue
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTuueckue 0CHOBBLI XMMUHU
Crtpoenne aromoB. Ileprnoanueckuii 3aKoH
11 u [lepuoauueckast cucteMa XMMUYECKUX 3
anemenToB JI. 1. Menneneera
19 Crtpoenmne BemniecTBa. MHOrooOpasue 4
' BEIECTB
1.3 XUMUYECKHE PEaKIIHH 6 1 1
Hroro no pazaeiny 13
Pa3znen 2. Heopranuyeckasi XuMust
2.1 Meramnnst 1
2.2 Hemeramnst 9 1 1
53 CBs13p HEOPTaHUIECKUX W OPTAHNYECKUX 5
' BEIECTB
Uroro mo pazneny 17
Pazpen 3. Xumus U xKM3Hb
3.1 XuMUS 1 )KU3HB 4
HUroro mo pazneny 4
OBILIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 34 2 3







MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KoauyecTBo 4acoB DJIEKTPOHHBIE
Ne Hara nudposbie
n/n Tema ypoxa Bcero Kontpoabie | Tpaktiiecke H3yYeHUs o0pa3oBaTe/ibHbIe
padoThI padoThI pecypest
IIpeamer opraHnyecKol XUMHUH, €€
1 BO3HWKHOBEHHE, Pa3BUTHE U 3HAUEHUE. 1 0.5 06.09.2023
BXo/Hast KOHTPONIbHAs paboTa. R
9 Teopusi CTpOEHUSI OPraHUYECKUX COECTMHEHU N 1
A. M. bytnepoBa, €€ 0OCHOBHBIE TIOJIOKEHUS
[pencrarnenue o knaccupuKaIu
3 opraHuueckux BemniectB. HomeHkinarypa 1
(cucremarmdeckasi) ¥ TPHBHAIBHBIC HA3BAHUS
OpPTaHUYECKHUX BEIIEeCTB
4 AJIKaHBI: COCTaB M CTPOCHUE, 1
TOMOJIOTUYECKUM psit
5 MeraH u 3TaH — MpocTeuIe 1
MIPECTaBUTENH aIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
7 OTWIIEH U PONHIIEH — MPOCTEUIITIE 1
MIPEICTaBUTENH aTKEHOB
3 [IpakTudaeckas padora Ne 1. «Ilomyaenue 1 1
STUJICHA ¥ NU3YYEHHUE €0 CBOMCTB»
Anxanuensl. byraguen-1,3 u
9 MetunoyraaueH-1,3. [lomyaenue 1
CHHTETUYECKOT0 KayuyKa v PE3UHBI
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOESHHSI,
10 TOMOJIOTHYECKHHA Psifl. ATIETHIIEH — 1
MPOCTEHILINI peCcTaBUTEND AJTKHHOB




Brruncienus no YpaBHCHUTIO XUMHUYCCKOM

11
peakuuu

12 Apenbl: 6eH3071 1 TOIyol. TOKCHYIHOCTD
apeHoB

13 I'enernueckas cBA3b YIi€BOJOPOIOB,
MPUHAATIEKAIIUX K Pa3THIHBIM KJlaccaM
[IpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPOJIHBIN T'a3 U MOMYyTHBIE HeTAHBIC Ta3bl,
He(Tb U MPOAYKTHI €€ mepepadboTku
[IpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB:

15 MPUPOHBIN T3 U MOMYTHEIE HEDTSHbBIE ra3bl,
He(Th U MPOAYKTHI €€ TepepaboTKu

16 KonTposnbsHas pabora 1o pasueny
«YTIeBOIOPOABD» 27.12.2023

17 [IpenenbHbIe OMHOATOMHBIE CIIUPTHI: METAHOI
u 3Ta”oi. Bogopoanas cBsi3b

18 MHOroaToOMHBIE CITUPTHI: TUIEHTIINKOIb U
TJIALIEPUH

19 DeHoI: CTpOeHHE MOJIEKYIbI, PU3NIECKUE U
XUMHYECKHE CBOICTBA, TPIMEHEHHE

20 Anpaeruanl: popMaIbACTHI U alleTaabICTH]L.
AteroH

21 OmHOOCHOBHBIE TIpeieTbHBIe KapOOHOBEIE
KHCIIOTHI: MypaBbHHASA U YKCyCHAS

29 [IpakTudeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KHCIIOTEI»

23 CreapuHOBas ¥ OJIGMHOBASI KMCIIOTHI, KaK
MIPEJICTABUTENH BBICIINX KaPOOHOBBIX KUCIIOT

24 Mpi1a Kak CONHM BBICHIMX KapOOHOBBIX

KHUCJIOT, UX MOIOIIIEC ,Z[eﬁCTBPIe




CrnoxxHble 3QUpBI KaK MPOU3BOTHBIE
25 KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIOKHBIX

3¢upos

26 Kupsl: Tuaponus, npuMeHeHue,
OuonoruuecKas poib KUPOB

YrneBonsl: cocTaB, KiaccupUKaIUs.
27 Baxuelime npeacTaBUTeNN: TI1I0K03a,
¢dpykTo3a, caxaposa

28 Kpaxwman u nenstono3a Kak mpupoHbIe

MIOJINMEPBI

KonTponbHas pabora 1o pasaeny
29 «Kucnopoacoaeprkaline OpraHuuecKue
COCITMHEHHU S

30 AMUHBI: METUIAMUH U aHWJINH

AMWHOKHCIIOTHI KaK aM(OTepHBIC
31 OpraHUYEcKHE COCUHEHHUS, NX
ouonoruyueckoe 3HaueHue. [lenTu st

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COeTNHEHIS

32

33 OCHOBHBIE ITOHATHS XUMHH

BBICOKOMOJIEKYJISIPHBIX COCTMHEHUMN

OCHOBHBIE METOJIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTMHEHHA.

34 [ImacTmaccel, KaydyKd, BOJIOKHA.
MIPOMEXKYTOYHASI aTTeCcalns 32 KypC XHMUN
10 xmacca

0.5

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoabubie
padoThbI

IIpakTHueckue
padoThbI

Jara
H3yYeHus

JJIeKTPOHHBbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchbl

XUMHYECKUN dTIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HTYpalus aTOMOB

ITepuonnueckuii 3axkoH u [lepuonnueckas
crucTeMa XMMHU4YecKux 3jieMeHToB /1. U.
MeHnneneeBa, X CBA3b C COBPEMEHHOU
TEOpUEN CTPOEHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHNYCCKUX DJICMCHTOB U UX COQZII/IHGHI/Iﬁ 10
TpyIIaM 1 TepuoaaM. 3HauCHNE
MIEPUOANYECKOT0 3aKOHA U CHCTEMBI
xuMudeckux 3jaeMeHToB J[.J1. Menneneera B
Pa3BUTHU HAYKH

Crtpoenue BemiecTBa. XUMHUYECKas CBS3b, €€
BH/IBI, MEXaHU3MBI 00pa30BaHUS KOBAJIIEHTHOM
cBs3u. BomopoiHas cBs3b

BaneHTHOCTB. DIEKTPOOTPHUIIATENEHOCTb.
Crenensp okucnenus. BemecTtsa
MOJIEKYIISIPHOTO M HEMOJIEKYIIIPHOT'O CTPOCHHS

ITonsiTue o nucnepcHbIX cucreMax. MicTuHHbBIE
Y KOIUIOMIHBIE pacTBOPBI. MaccoBasi Tomst
BEIlleCTBa B PacTBOpe

Knaccudukanus u HoMeHKIIaTypa
HEOpraHMYeCKUX COeqUHEHHH. I 'eHeTnueckas
CBSI3b HEOPTAHUYECKHUX BEILLECTB, PA3IHUHBIX
KJIaCCOB




Kiaccudukarms XuMHUIeCKUX PEaKIvii B
HEOPraHWYECKOM U OPraHUYECKOM XUMUMU.
3aK0H COXpaHEHHUS MACCHI BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAICHUS YHEPTUH TPU
XUMUYECKUX PEAKIIHIX

Ckopoctsb peakiyn. OOpaTUMBIE PeaKIUH.
XUMHUYECKOE PABHOBECHE

10

[paktuyeckas padora Ne 1. «Bnusaue
pa3IHYHBIX PaKTOPOB HA CKOPOCTh
XUMUYECKOU pEaKIINI)

11

DnekTponuTuieckas aguccornuanus. [lonstue o
BozoponHoM mokazarene (pH) pactBopa.
Peaxmuu monnoro oomena. I'naponms
OPraHuvYCCKNX U HCOPTaHNYCCKUX BEIICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIHH.
[TonsiTre 06 >MeKTponn3e paciiaBoB U
pacTBOpPOB coJieit

13

KontponbeHas paborta 1o paszeny
«TeopeTruecKre OCHOBBI XUMUI)

14

Merannsl, ux nonoxxenue B [lepuoandeckoit
CHCTEME XUMHUYECKHX djieMeHToB /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS
aromoB. O0mue pu3nIecKne CBOMCTBA
METaJIOB

15

CriaBel METaIUIOB. DIEKTPOXUMHUYECKUHN Pl
HAaIpsDHKEHUN METAIJIOB

16

XHUMHYECKHE CBOHMCTBA BAYKHEUIIINX METAIIOB
(Hatpwmii, Kanuii, KaabIHid, MarHui,
ATIOMHUHUN) M KX COCTUHCHHUI

17

XUMUYeCKre CBOMCTBA XpOMa, MEITU U UX
COEIMHEHU M




18

XUMHYCECKHE CBOMCTBA I[MHKA, JKejIe3a U UX
COeIUHEHUIT

19

[paktudeckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAIIBHBIX 3a71ad [0 TeMe
«Metaas»"

20

Hemeramnsl, ux nonoxenue B Ilepuonnueckoit
CUCTEME XUMMUYECKUX 1eMeHToB 1. 1.
MenneneeBa 1 0COOCHHOCTH CTPOEHHSI AaTOMOB

21

dusnyecKkre CBOWCTBa HEMETAIIIOB.
AsutoTpornust HeMeTauioB (Ha IpuMepe
KHCI0po/a, cepbl, pocdopa u yriaeposa)

22

XUMHUYECKHUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COeIMHEHUI

23

Xumuueckre cBoiicTBa a3ora, pocodpa u ux
COCIVHEHU I

24

XUMHYECKUE CBOMCTBA yriiepojia, KpeMHHUS U
HX COCOUHEHUIN

25

IIpumeHeHne BaXXHEHIITMX HEMETAINIOB U UX
COoeINMHEHU

26

O0001IeHNEe U CUCTEMATH3AMNS 3HAHWH 110
teme «Hemeramiey. Berancnenus mo
YpaBHEHUSAM XUMUYECKUX PEaKIuil U
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTudeckas padora Ne 3. «Permenne
9KCIEPUMEHTAIIBHBIX 3372 [0 TeMe
"Hemeramnsr"»

28

Kontponbhas pabora no remam «Mertauisl» 1
«Hemeranmbn»

29

HeOpFaHI/I‘IeCKI/Ie " OpTraHUYCCKUC KHUCIIOTHI.
HeOpFaHI/I‘IeCKI/Ie " OpraHNYCCKNEC OCHOBAHUA




AmboTepHbIe HEOPTaHUYECKUE U
OopraHudeckue coequHeHus. I 'enernueckas

30 CBSI3b HEOPTAHUYECKUX M OPraHUYECKHX !
BEIIICCTB
Ponp xumun B 00ecriedeHnH 3KOJIOTHYECKOH,

31 SHEPreTUYECKON U MUIIEBON 0E30MaCHOCTH, 1
Pa3BUTHH MEIUITHBI
[pencraienus 06 00X HAYYHBIX

32 MIPUHIIMIIAX TPOMBIIUIEHHOT'O TOTYYEHHS 1
BaKHEHIIINX BENIECTB

33 UYenoBek B MHpE BEIIECTB U MaTEPUAIIOB 1

34 XuMHUS U 370POBhE UETOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

METOANYECKHUE MATEPUAJIBI JJI51 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






