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MHOACHUTEJIbHASA 3AIIUCKA

[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 (enepanbHON 00pa3oBaTelIbHOW MPOrpaMMbl CPEAHErO OOIIEro
obpazoBanust (POIl COO), mpeacraBieHHbIX B DenepanbHOM TOCYIApCTBEHHOM 00pa3oBaTEllbHOM
cragmapre COO, c¢ yuérom KoHueniuu mnpernogaBaHus ydeOHOro mnpeaMera «XUMHS» B
oOpazoBatenbHBIX opranm3anusx Poccuiickoit denepannu, peanu3ylonmx OCHOBHBIE 00pa3oBaTelbHBIC
MIpOrpaMMbl, 1 OCHOBHBIX MoJIokeHUH «CTpareruu pa3BuTHs BocniuTaHus B Poccuiickoit @enepannu Ha
nepuof 1o 2025 roga» (Pacmopsikenue [IpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TIOAXOJOB K pa3pabOTKe MPOrpamMMbl 10 XUMHH, K ONpPEIEICHUIO0 OOIIEeH cTpaTeruu
00y4eHwsI, BOCIUTAHUS U Pa3BUTHsI OOYUAIOLIUXCS CPEACTBAMH YUueOHOro npeamera « Xumus» st 10-11
KJIaCCOB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIENTyanbHble mnoniokeHus OIOC COO o
B3aMMOOOYCIIOBICHHOCTH LIeNIel, CONIepKaHHs, pPe3yabTaToB OOydeHHss W TpeOOBaHWH K YpPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

XuMudeckoe o0pa30BaHUE, MONTY4aeMOE BBITYCKHHMKAaMH 00Ie00pa30BaTeIbHON OpraHu3aluy,
SIBJIIETCSI HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTH. OHO CITYKUT 3aBEPIIAIONINM 3TAllOM pean3alnun
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIMX IETOCTHOW CHCTEME
XHUMHAYECKOro 0o0pa3oBaHUs. DTH IEHHOCTH KacaloTcs IO3HAHWS 3aKOHOB NPHUPOJBI, (HOPMUPOBAHHS
MHPOBO33PEHHSI M OOIIeN KyJNbTYypbhl YENOBEKa, a TakKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JIOpOBBIO M TPUPOAHOW cpene. Peamm3yercs xumuueckoe oOpa3oBaHHe OOydaromuxcs Ha
YPOBHE CpEIHEro o0Imero oOpa3oBaHUs CPEACTBAMHU YYEOHOTO MpeaMera «XUMHS», COJepKaHue H
MOCTPOEHUE KOTOPOTO OMNPEIEICHBl B MPOrpaMMe 10 XUMHU C YYETOM clelU(PHUKH HAYKH XUMUH, €
3HAYEHHUS B MO3HAHUM NPUPOIBI M B MAaTEPHUATBHOM JKM3HN OOIIECTBA, a TAKXKE € yIETOM OOIIMX Lenel 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 MarTepualbHON KynbTypbl. OHa BHOCHT CBOM BKJIag 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, OCO3HAHUS B3aMMOCBSA3H MEXKIY CTPOECHHEM
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. CoBpeMeHHast XMMHUA KaK HayKa cO3MIaTeNbHasl, KAK HayKa BBICOKUX TEXHOJIOTUI HallpaBieHa
Ha pelleHue I00adbHbIX MPO0JIeM yCTOMYHMBOrO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOW, IHEPIETHYECKOH,
MUTIEBOH, SKOIOTUIECKON OE30MaCHOCTH M OXPaHBI 37I0POBBSI.

B coorBercTBUUM ¢ 00IIMMH LENSIMH U MPUHLUUIIAMU CPEIHErO 00LIero o0pa3oBaHUs COLEpKAHHE
npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypPOBEHb N3YUEHHS) OPUEHTHPOBAHO IPEUMYIIIECTBEHHO Ha
OOMIEKYTBTYPHYIO MTOATOTOBKY OOYYarOMUXCsl, HEOOXOMUMYIO UM Il BHIPAOOTKH MHPOBO33PEHYECKUX
OPHEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B >KU3Hb COLMYMa, MPONODKEHHs OOpa3oBaHUSI B Pa3IMUYHBIX
0051aCTAX, HE CBA3aHHBIX HEIIOCPEACTBEHHO C XUMHEH.

CocraBnsgomMu peaMera «XUMuUs» ABISIIOTCSA 0a30Bble Kypcehbl — «OpraHudeckas XUMHUS» U
«OO01mas 1 HeopraHu4ecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJZIEP)KaHUSI KOTOPBIX SIBJISIFOTCSI 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 MHOT000pa3us BELECTB 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
MaTepuaga u OOYCIIOBJIEHa MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha ONpeneléHHBIX



TEOPETHUYECKUX YpOBHiX. Tak, B Kypce OpraHMYECKOM XMMHHU BEIEeCTBa pacCMAaTPUBAIOTCS HAa YPOBHE
KJIACCYECKOM TEOPUHU CTPOEHUS OPraHMYECKHX COETUHEHHH, a TaKKe HAa YPOBHE CTEPEOXMMHMUYECKUX H
9NEKTPOHHBIX TPENCTaBICHUH O CTpoeHUHM BemiecTB. CBeneHHs o0 H3ydaeMbIX B Kypce BellecTBax
Jaf0TCsl B Pa3BUTHUH — OT YTJIEBOJOPOJOB 1O CIOXHBIX OMONIOTMYECKH aKTUBHBIX coeArHeHHU. B kypce
OpPraHMYecKOl XUMHM TIONy4YaloT pa3BUTHE CQOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus MEpBOHAYAILHBIC MPEICTABICHUS 0 XUMHUYECKOH CBSI3M, KJIACCU(QUKAIMOHHBIX MPHU3HAKAX
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 oOpa3oBaHUsl TEOPETHUECKUI MaTeprall U (HaKTOIOTHIECKHE CBEACHUS O
BEIIECTBAX M XMUMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias W HeopraHuvecKasl XUMUD)
o0ydJarolmMMcsl TMPENOCTaBIsIeTCS BO3MOXKHOCTH OCO3HATh 3HAYCHWE MEPHUOAMYECKOTO 3aKOHa C
O0IETEOPEeTHYECKUX M METOJIOJIOTMYECKUX TMO3UIHK, TIIy0XKe TOHSITh HCTOPHUYECKOE H3MCEHEHHE
(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 CYIIHOCTH W 3aKOHOMEPHOCTSIX IPOTEKaHUs
nornonHseTcs B Kypcax 10 u 11 ximaccoB 3iaeMeHTaMu CofepKaHusl, UMEIOIIMMHU KYJIbTYPOJIOTHYECKUI U
MPHUKIAJIHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHHMAaHHIO B3aWMOCBSI3U XHMHH C JIPYTUMH
HayKaMH, pacKphIBAlOT €€ pojb B II03HABATENBPHOW W TMPAKTUYECKOM JEATENbHOCTH 4YellOBeKa,
CIIOCOOCTBYIOT BOCHHMTAHHIO YBAXKEHHUsSI K IPOIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTHUYECKHX
MPHIOKEHUH XMMHUH, IOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JINYHOCTHO 3HAYUMBIX
npobieMax, CBSI3aHHBIX C XHMHEW, KPUTHYECKH OCMBICIIMBATHL WH(POPMAIMIO M TPUMEHATh e€ s
TIOTIOJTHEH S 3HAHUH, PEIIEHUS] MHTEIUIEKTYaIbHBIX W SKCIIEPUMEHTABHBIX UCCIIEAOBATENBCKUX 3a7a4. B
LIEJIOM CO/Iep’KaHWe Y4eOHOro mpeaMera «XHMHS» JaHHOTO YPOBHS H3yYEHHS OPHUEHTHPOBAHO Ha
(dbopmupoBaHUE y OO0YJAIOIMXCS MUPOBO33PEHUECKON OCHOBBI JIIsl TMOHUMAaHUST (HIOCOPCKUX WJICH,
TaKMX KaK: MaTepHaJbHOE E€IWHCTBO HEOPTaHHMYECKOr0 M OPraHWYeCcKOr0 MHpa, OOYCIOBIEHHOCTH
CBOWCTB BEIIECTB MX COCTABOM U CTPOEHHEM, TIO3HaBAEMOCTh IIPUPOJHBIX SBICHUHN MyTEM SKCIIEPHMEHTA
W peIleHUsS TPOTUBOPEYHA MEXTY HOBBIMH (PAKTAMH W TEOPETHUECKUMHM MPEANOCHUTKAMH, OCO3HAHUE
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 CONHMAIU3AINHN OOy4JaroOMIUXCA MPUHSATHIE
MpOrpaMMOi 1O XHUMHH TIOAXOABI K ONpPEHeNeHUIO COAepXaHWs W TIOCTPOSHHs TpeaMera
MpeaycMaTpUBaOT (OPMHUPOBAHNE YHUBEPCAJIHHBIX YIEOHBIX NEHCTBHIA, UMEIOIMUX 0a30BOE 3HAUYCHHE
JUTSI pa3IMIHBIX BHIOB NEATEIIEHOCTH: PEIICHUS Mpo0jeM, ITOMCKa, aHaIn3a U 00paboTKu WHQOpMAaITIH,
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, TPU ONPEACTCHHH COIEPKATeTbHONW XapaKTepUCTHKH Ierneit
W3Y4EeHUs TpeaMeTa HaIlpaBJICHHEM IIePBOCTENIEHHONH 3HAYMMOCTHA TPAJWIIMOHHO TPHU3HAETCA
(hopMupoBaHHE OCHOB XMMHYECKOW HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHYECKON
NEeSITETHHOCTH YelIOBeKa M KaK ONHOTO M3 KOMIIOHEHTOB MHPOBOH KyNmbTyphl. C METOMUYECKOH TOUKH
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 (opMHpoBaHNE CHCTEMBl XUMWUYECKHX 3HAHWN KaK Ba)KHEHINEH COCTaBIISIONIEH €CTECTBEHHO-
Hay4YHOW KapTWHBI MHpa, B OCHOBE KOTOPOW JIeKAT KIFOYEBBIE MOHATHA, (pyHIaMeHTaIbHBIC
3aKOHBI M TEOPHHM XUMHH, OCBOEHHE S3bIKa HAyKW, YCBOSHHE W IIOHHMaHUE CYIIHOCTH
JOCTYITHBIX O0OOIIEHNH MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIGHHE C HWCTOpHEeH WX
pPa3BUTHUS U CTAHOBJICHUS;

e ¢QopMmupoBaHHE ¥ Pa3BUTHE TMPEICTABICHUNW O HAyYHBIX METOAAaX IIO3HAHUS BEIIECTB U
XUMHYECKUX DPEAKIUN, HeOOXOAUMBIX M MPHOOPETeHUs YMEHHIl OpUEHTHPOBATHCS B MHUPE



BEIICCTB M XHMHUYECKHX SBIICHMH, WMECIONMX MECTO B MPHPOJEC, B MPAKTHUYECKOW H
MTOBCETHEBHOW KU3HU;

® pa3BUTHE YMCHHH M CIIOCOOOB JCATEILHOCTH, CBS3aHHBIX C HAOJIOJCHUEM U OOBSICHEHHEM
XUMHYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM MPABUII 0€301aCHOr0 OOPAIECHUS C BEIIICCTBAMH.

Hapsgy ¢ 3tuM, comepkaTelbHas XapaKTEpUCTHKA IEJIeH W 3aJad HM3YYCHUS INpeaMETa B
nmporpaMMe 10 XUMHHM YTOYHEHA M CKOPPEKTHpPOBaHA B COOTBETCTBUU C HOBBIMHU IPUOPUTETAMHU B
cUcTeMe cpemaHero obOiuiero oOpasoBanusi. CerogHs B TPENOJaBaHUM XMMHU B OOJIBIICH CTCICHU
oTAaéTcs TPEANOYTEHHUE IMPAKTHYECKOW KOMIIOHEHTE COAEpKaHusi oOydeHWs, OpUEHTHPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I1e00pa30BaTeNbHON OpraHu3alluy, BJAJCIOIICr0 HE HA0OpPOM 3HAHWM, a
(hyHKIIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMCHHMSIMM aKTHBHOT'O TOJYYCHHS 3HAHWHA U
MPUMEHEHHS MX B PEATIbHOM JKU3HU JJIsl PEIICHUS TPAKTUUECKUX 3a/1a4.

B cBs3M ¢ 3THM NpU M3YYEHUHU MpenMera «XHUMHUs» JOMUHHUPYIOIICe 3HauYeHHE MpPUOOPETaroT
TaKHe 1EeU U 3a/1a4M, KaK:

ajanTaius O0ydJarolMXCs K YCIOBUSM JWHAMHYHO pPa3BUBAIOIICIOCS MHpa, (HOPMUPOBAHUE
MHTEIUICKTYaJlbHO  Pa3BUTOM  JMYHOCTH, TOTOBOH K  camMooOpa30BaHHMIO, COTPYAHUYECTBY,
CaMOCTOSITEIIBHOMY TPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX
C BEIIECTBAMH U UX IPUMEHECHUEM;

(dopMupoBaHUe y OOYYAIOUIMXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIIMI), MMEIOIINX
YHHBEpPCAIbHOE 3HAUEHHUE I PA3IMYHBIX BUIOB JCATEIBHOCTH: PEIICHUS MpoOieM, MOMCKa, aHaIu3a 1
00paboTku MH(OpPMAIIUU, HEOOXOAUMBIX IS IIPHOOPETEHHUS OIbITa JICATEIBHOCTH, KOTOpas 3aHUMAaeT
Ba)XHOE MECTO B IIO3HAHWM XHUMHUH, a TAKKE JUISl OLEHKH C IMO3UIUH SKOJOTHYECKOH 0e30macHOCTH
XapakTepa BIUSHHUS BEIIECCTB M XMMHUECKUX MTPOIECCOB Ha OPraHM3M YeIOBEKa U IPUPOIAHYIO CPEIy;

pa3BUTHE I[I03HABATEIBHBIX HMHTEPECOB, HMHTEUICKTYaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
00y4aroMMXCs: CIIOCOOHOCTH CaMOCTOSITENIFHO MPHOOpPETaTh HOBBIE 3HAHUS MO0 XMMHUHU B COOTBETCTBHUU C
KHU3HEHHBIMU TIOTPEOHOCTSIMH, HCIIONH30BATh COBPEMEHHBIE HHPOPMAIIMOHHBIC TEXHOJIOTHH JIJISI TIOMCKa
W aHaJM3a y9eOHO! ¥ HAYIHO-TIONMYISIPHON MHQOPMAIMH XUMHYECKOTO COJICPKAHMUS,

(dopMupoBaHHEe W pPa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATHBHOTO W JIOTHYECKOTO MBIIIICHHS,
HaOII0JaTEILHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOMWMEBI, B YaCTHOCTH, TIPH
IJJAHUPOBAHUY M TPOBEACHNN XUMHYECKOT0 AKCIIEPUMEHTA;

BOCIIHTaHWE y OOy4arommxcsi yOeKIEHHOCTH B TYMAaHHCTHYECKOH HANpPaBICHHOCTH XUMUH, e
BXHOW POJM B pEIIEHUH TIIO0ATBHBIX MPOOJIEM PaIlOHAIBHOTO MPUPOAOIOIb30BAHMS, TTOMOTHEHUS
JHEPTeTUYECKUX PECYpPCOB M COXPAHEHUS NPHPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH
OepeXHOTO OTHOMICHUS K MPUPOZAE U CBOEMY 3/I0POBBIO, a TAKXKe MPHOOPETEHHUS OIbITa UCTIONh30BAHUS
MTONTyYeHHBIX 3HAHUHM ISl MPUHATHS TPAMOTHBIX PEIISHWH B CHTYAIlUsX, CBS3aHHBIX C XUMHUYECKHMHU
SIBIICHUSIMU.

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

OO1ee 9nciI0 4acoB, OTBEAEHHBIX IS U3ydEHUS XUMHHU, Ha 0A30BOM YpOBHE CPEIHETO OOIIero
oOpasoBaHus, coctaBisieT 68 wacos: B 10 xiracce — 34 gaca (1 gac B Henmemro), B 11 kmacce — 34 gaca (1
gac B HEIETIO).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTruyeckne 0CHOBBI OPraHHYECKOH XUMHUHU

[Ipeamer opraHnveckoil XMMUU: €€ BOZHUKHOBEHHE, Pa3BUTHE W 3HAUCHHE B IONyYCHUH HOBBIX
BEIIECTB U MaTepuaioB. Teopus CTpoeHHs opraHHMYecKuX coeauHeHHd A. M. byTiepoBa, €€ OCHOBHBIE
nojokeHusi. CTpyKTypHbIe (DOPMYINIBI OpPraHUYECKHX BEIIECTB. | OMOJOTHWs, HM30MepHus. XUMHUYECKas
CBSI3b B OPTaHMYECKUX COCANHEHUSAX — OJJHHAPHBIC U KpaTHBIE CBSI3H.

[IpencraBnenre o KiIacCHPUKANMK OpPraHUYECKHX BelmlecTB. HoMeHKIaTypa OpraHHYecKux
COeMHEeHNN (cucTremMaTnyeckas) W TpUBHAJIbHBIE HAa3BaHMWS BaKHEMIIUX MPEICTaBUTENEH KIIAcCOB
OpPTaHUYECKHUX BEIECTB.

OKCIIepMEHTANbHbIE METOIbl HM3y4YeHMs] BEIIECTB W HX MPEBPAILEHUN: O3HAKOMJIEHHE C
oOpasliaMi OpraHHYeCKHX BEIIECTB W MarepuajiaMi Ha WX OCHOBE, MOJCIHPOBAHHE MOJICKYI
OpPTaHWYECKHX BEIIECTB, HAOJIOJAEHHWE M OMNKCAHWE JEMOHCTPALIMOHHBIX OIBITOB MO IPEBPAIICHUIO
OpraHMYEeCcKHX BEIICCTB MPU HATPEBaHWU (ITUIABJIEHHE, OOYTIIMBAHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTAaB M CTPOEHNE, TOMOJIOTHYECKUH psii. MeTaH u 3TaH — MPOCTEUIIHE PEeICTaBUTENN
aNKaHoB: (U3MYECKHEe M XUMHYECKHE CBOICTBa (pEeaKkiuH 3aMEIIeHUs M TOPEHHs), HaXOKIECHHE B
MIPUPO/IE, TTOTyYE€HUE U TTPIMEHEHHE.

AJKEHBI: COCTaB M CTpPOEHHE, TOMOJOTHYECKHN psA. OTWIeH W TPONHIEH — MpocTemme
NPEICTAaBUTENIN  AJKCHOB: (HU3MYECKHME M XHMHYECKHE CBOMCTBA (peakuumd THIPHPOBAHUS,
raJlOreHUPOBAHHUS, TUAPATAIIUY, OKUCICHUS U ITOJMMEPU3aLuN), II0JIy4eHUE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u MerminOyTaauen-1,3: cTpoeHne, BaKHEHIIME XMMHUCCKHUE CBOMCTRA
(peaxuus nonumMepuzanun). [loaydyeHre CHHTETUYECKOTIO KayuyKa U PE3UHBL.

AJIKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUM PsAM. ATIETHIICH — IMPOCTEHIITHI
IpEACTaBUTENb aJKUHOB: COCTaB, CTpOEHHE, (U3NYECKHEe M XUMHUYECKUE CBOMcTBA (peakuuu
TUIPUPOBAHMS, TAJIOTCHUPOBAHUSL, THAPATALIMH, TOPEHNUS ), IOIY4YECHHE U IPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpocHHE, (QHU3MUYECKHE W XUMHYECKHE CBOMCTBA (peaKImu
rajJOreHUPOBAHNS U HUTPOBAHUS), IOIy4YEHHE U IPUMEHeHue. 101yon: cocmas, cmpoenue, uzuveckue u
Xumuueckue CoUcmea (peakyuu 2an02eHUposaHusi U HUMPOBAHUs), NONYHYeHUe U HNpUMeHeHuUe.
TokcuuHoCTh apeHOB. ['eHerndeckass CBA3b MEXAY YIVIEBOAOPOAAMH, INPUHAUISKAIINMHU K Pa3InIHbIM
KJaccam.

[Ipuponusie ucTouHMKH yriaeBoAoponos. [lpupoansrit ra3 u momyTHble HeTAHBIE Ta3bl. HeTh 1
e€ mpoucxoxaerne. CrocoObl mepepabOTKM  HedTH: TeperoHka, KpEeKWHT  (TEPMHUYECKHIA,
KatanuTuieckuil), nuponus. [lponykrel nepepaboTku HEPTH, UX NPUMEHEHHUE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHbIH yronb U mpoayKThl €ro nepepadboTKy.

OKCHepUMEHTAIbHbIE METOAbl H3Y4YCHUS BEIIECTB W HMX IMPEBPAIICHUH: O3HAKOMJICHHE C
o0pasuamu miacTMacce, KaydyKoB U pe3uHsbl, Komaekunu «HedTs» u «YTonp», MonenupoBaHie MOJIEKYT
YIJIEBOIOPOJOB U TaJOr€HONPOM3BOAHBIX, MPOBEACHHE NPAKTHYECKOW paboThl: MOJIydeHUE 3TWICHA U
W3y4YEHHE eTO CBOMCTB.

Pacuérnsle 3agaun.

Bbluucnennss mo ypaBHEHHIO XMMHYECKOM peakUuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEILIECTBA HMJIM NMPOAYKTa PEAKUHMU IO HM3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO M3 HCXOTHBIX
BEILIECTB MJIM IPOLYKTOB PEAKIINN).

Kucaopoacoaep:xkamue opraHndecKue coeqnHEHUsI

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




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

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

@deHon: cTpoeHHWE MONEKYNbl, (DU3NYECKHE W XHMHYECKHE CBOWCTBA. TOKCHYHOCTH (QeHona.
[Mpumenenue deHomna.

Anpaerunsl U xemoHwvl. DopMmanbaerui, aueraiblIerui: CTpoeHHe, (QU3HUYECKHEe H XUMHUYECKUE
CBOMCTBA (peaKklMu OKUCIEHHS U BOCCTAHOBJIEHUS, KaUeCTBEHHBIE PEaKIINH ), TOIyYeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBBIE KHUCIOTH. MypaBbuHasT M yKCyCHasi KHCJIOTHI:
cTpoeHre, (U3UUECKHEe W XUMHUYECKHE CBOicTBa (CBOWCTBa, OOMIME Ui Kiacca KHUCIOT, peaKius
sTepuduKanum), monydeHne u npuMeHenne. CTeaprHOBas U OJIEMHOBAsl KHUCIOTHI KaK IMPEICTABUTEIN
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 sxupos. IIpuMeHeHue xxupoB. bruonoruyeckas posib >KUpOB.

VYrneBonsl: coctaB, KiaccH(HKalus YrieBoloB (MOHO-, IU- W Tonucaxapujpl). [Jrokoza —
MPOCTEHIINI MOHOCAXapHa: OCOOEHHOCTH CTPOCHUSI MOJEKYJbI, (pU3nUeckne U XMMHUYECKHE CBOWCTBA
(B3aumopeiictBue ¢ ruapokcumom meau(ll), okucieHne ammuadHbIM pacTBOpoM okcuuma cepedpa(l),
BOCCTaHOBJIEHHE, OpOJKEHHE TIIIOKO3bI), HAXOXJICHHE B NPUPOJIE, MPUMEHEHHE, OHOJIOTHYeCcKas pPOJlb.
®otocunTe3. OpyKTO3a KaK N30MEpP TITFOKO3BL.

Kpaxman w memronoza kak mNpupoaHbie momuMepbl. CTpoeHHe Kpaxmalla W LEIITION03bI.
du3uvecKkre 1 XUMUIECKHE CBOMCTBA KpaxMaia (THAPOIIH3, KAYeCTBEHHAS PEAKIINS C HOIOM).

OKcIiepruMeHTaNbHBIE METOBl H3yUEHHSI BEIIECTB U MX MPEBPAIICHUN: poBeieHNe, HabIoAeHre
¥ ONMHCaHWE EMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHMPTOB, KaYECTBEHHBIC PEAKIUH OIHOATOMHBIX
CIIUpTOB (OKHCIIeHHE 3TaHona okcumoM Mean(ll)), MHOroaTOMHBIX CITUPTOB (B3aUMOIEHCTBHE TIIHIICpPHHA
¢ ruapokcugoMm wmemu(ll)), ampmernmoB (OKHWCIIEHHE aMMHAYHBIM pPacTBOpOM oOkcuaa cepedpa(l) m
ruapokcugom Meau(ll), B3anmMomelcTBHE Kpaxmana C HOIOM), TPOBEACHHE IMPAKTHUECKOH paboTHI:
CBOMCTBa PacTBOpPa YKCYCHOM KUCJIOTHI.

Pacuérnrie 3amaun.

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

A3zoTcozepKaIne OpraHuiIecKrie COSIMHEHHUSI.

AMUHOKHCIOTHI KaKk aM(OTepHble OpraHWYecKne coeAnHeHus. Du3uyueckne W XUMHYECKHE
CBOWCTBAa aMHHOKHCJIOT (Ha IpUMepe TIUIMHA). bronormueckoe 3HaueHne aMUHOKHCIOT. [lenTumapt.

benku xak mpupoHbIE BRICOKOMOJNEKYIISIpHBIE coennHeHs. [lepBuyHas, BTOpUYHAS U TPETUUHASL
CTPYKTypa OenmkoB. XMMHUYECKHE CBOWCTBA OENKOB: THIIPONIN3, AEHATYpAIlHs, KadeCTBEHHBIE PEaKIIny Ha
Oemku.

OKcIIeprMEeHTaNbHBIE METOMBI M3YUSHHS BEIIECTB M WX NPEBpAllleHH: HaONMIOIeHIEe H ONMUCAHNe
JIEMOHCTPAIIMOHHEIX OIBITOB: IEHATYpAI¥sl OSTKOB IPH HATPEBAHWH, IIBETHHIE PEAKIINH OEITKOB.

BricokoMolieKkyIAPHbIE COeTUHEHUS

OCHOBHBIE TIOHSATHS XUMHH BBICOKOMOJNEKYJSIPHBIX COENWHEHHWI: MOHOMEp, IOIIUMeEp,
CTPYKTYPHOE 3BEHO, CTEIEeHb IOIIMMEPU3AlliY, CPEHHssl MOJIeKynspHas macca. OCHOBHBIE METO[bI
CHHTE3a BHICOKOMOJIEKYIISPHBIX COSTUHEHUH — TIOJTMMEPH3AIIHs U TTOTUKOH ISHCAIIHS.

OKCIIeprMEHTAIbHBIE METOAbl HM3y4YeHHs BEIIeCTB W WX IMPEBpAIICHUN: O3HAKOMIICHHE C
o0pasramu MPUPOTHBIX M UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyIyKOB.

MexripenMeTHbIe CBSI3H.

Peanuzamnus MexnpenMeTHBIX CBA3€M Mpu HU3ydyeHUU opraHnuydeckod xumuu B 10 Kmacce
OCYLIECTBIIIETCSl Yepe3 HCIIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M NOHSITHI,
SIBIISTIOLINXCSL CHCTEMHBIMU JJIS1 OTJAENBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.



OOIe ecTeCTBEHHO-HAYYHbBIC TMOHATHA: SABJCHWE, HAydHBIH (DakT, TMIIOTE3a, 3aKOH, TEOpHS,
aHaln3, CHHTE3, KIACCH(UKAIUA, MEPUOJUYHOCTh, HAOMIOMCHHE, W3MEPEHHE, DKCIIEPUMEHT,
MO/ICTTPOBAHUE.

dusvKa: Marepusi, DHEPrHs, Macca, aToM, 3JEKTPOH, MOJEKyJa, JHEPreTHYeCKUil YpOBEHb,
BEIIIECTBO, TeI0, O0BEM, arperaTHOE COCTOSHHE BEIIECTBA, (PU3MUYCCKHUE BETHYMHBI W CAMHHUIBI WX
HU3MEpEHU.

Buonorus: xierka, opranusM, Ouochepa, OOMEH BeIIeCTB B oOpraHusMe, (HOTOCHHTE3,
OMONOTMUECKH aKTUBHBIE BelIecTBa (OCKU, YIIIEBOABI, JKUPBI, (PEPMEHTHI).

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

Texnomorus: IMUIICBBIC MNPOAYKTBI, OCHOBLI pPAMOHAJILHOI'0 ITUTAHUA, MOIOIIUE CPEACTBA,
JICKAPCTBCHHBIEC M KOCMETHYCCKHE IIpflaparbl, Marcpualibl M3 HCKYCCTBCHHLBIX U CHUHTCTHYCCKUX
BOJIOKOH.

11 KUIACC
OBIIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XHMHHU

XUMHYeCKAH JIeMEHT. AToM. SIpo aToma, U30TOIBI. DJIEKTPOHHAS 000JI0YKa. DHEPTreTHIECKUe
YPOBHH, TOIYpPOBHH. ATOMHbIE oOpOuTanu, S-, P-, O- 31emenThl. OCOOCHHOCTH pacHpeneeHuUs
JJEKTPOHOB MO OpOWTAISIM B aTOMax »JJEMEHTOB TMEPBBIX UETHIPEX TMEPHOAOB. OJIEKTPOHHAS
KOH(UTYpanys aTOMOB.

ITepuonmueckuii 3akoH u Ilepuoauueckas cucrema xumudeckux syeMeHToB [[. Y. Menneneesa.
CBs13b TIepHOANYECKOr0 3aKoHa U Ilepronnyueckoit cucteMbl XuMUUecKuX daeMmenToB M. . Menneneesa
C COBPEMCHHOW TeOpHWEH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH W3MCHCHHUS CBOMCTB XHMHUYCCKUX
3JIEMEHTOB M 00pa3yeMbIX HMH MPOCTHIX M CIOKHBIX BEMIECTB MO TpyHIaM W IMepHoaaM. 3HadeHHe
MEPUOANYECKOT0 3aKOHA B PA3BUTUN HAYKU.

Crtpoenne BemiecTBa. XUMHUYECKask CBS3b. BUIBI XUMUYECKOH CBs3U (KOBaJeHTHAs HEMONSIpHAs U
MOJISIpHAs, WOHHAs, MeTaJUImdeckas). MexaHn3mbl 00pa3oBaHHUS KOBAJIEHTHOH XHMHUYECKOH CBS3H
(oOMeHHBIM W JOHOPHO-aKIENTOPHEIH). BomopomHasi cBsi3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATEIBHOCTS.
Crenenp okucnenus. MIoHbI: KATHOHBI 1 aHUOHEL.

BerectBa MONEKyIApHOTO W HEMOJIEKYISIPHOTO CTPOCHUS. 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTBA.
THIBI KPUCTATUTMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIMYECKON PEIIETKH.

[lonsatre o nmucnepcHBIX cucTeMax. VICTHHHBIE W KOJJIOMIHBIE PAcTBOPBHL. MaccoBasi IONs
BEIIleCTBa B pPacTBOpE.

Kraccudukanmss HeopraHmuecknx coenavHeHHi. HoMeHKnaTypa HEOpPraHWYeCKHX BEIECTB.
I'enerndeckas CBsA3b HEOPTAHWYECKHUX BEIIECTB, MPHHAISKAIINX K PA3TMIHBIM KIIACCaM.

Xumudeckas peakmusi. Kiaccuukamyss XMAMAYECKUX PEAKIUA B HEOPTAHUIECKOH W OpTraHHIeCcKOn
XUMHUH. 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXpPAaHEHWS M TMPEBpalleHUs JSHEPTHH IPHU
XUMHYECKUX PEaKIIHIX.

CKOpOCTh peakiiny, e€ 3aBUCUMOCTh OT Pa3nu4yHbIX (pakTopoB. OOpaTUMbIe peakni. XUMHIECKOe
paBHOBecre. DaKTOpEI, BIUAIONINE HA COCTOSTHUE XUMHUUeckoro paBHoBecus. [Ipuniun Jle Illarense.

OnexTponutudeckas aucconuanui. CuibHbIE U clia0ble dIeKTponuThl. Cpena BOJHBIX paCTBOPOB
BEIIIECTB: KHUCas, HEUTpaIbHasl, IeT0YHAs.

OKHCIHTENBHO-BOCCTAHOBUTENFHBIE PEAKIIHH.

OKcIIeprMEHTaNbHBIE METOABl M3y4YeHHsI BEIIECTB W WX IPEBpAIICHUHN: JTEMOHCTpanus TaOJHIl
«[lepuogmueckass cucrema xuMmudeckux odnemerntoB JI. W. MenneneeBay, wu3ydeHune Monenen
KPHUCTAJUIMYECKUX DEIIETOK, HAOJIOEeHNE M OMHCAaHHWE JAEMOHCTPALMOHHBIX M J1a0OpaTOPHBIX OIBITOB
(pa3nokeHHEe MEPOKCHAA BOJIOPOAa B NPUCYTCTBUH KaTalM3aTopa, OINpEAe]eHHUE cpelasl PacTBOPOB



BEIIECTB C TMOMOLIbI0 YHHUBEPCAIBHOI'O WMHIWKATOpPA, PEAKIUH HOHHOTO OOMEHa), TNpOBEICHHE
MpaKkTU4ecKor paboThl « BausHue pa3nuuHbix PaKkTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUM».

Pacuérnsie 3anaumn.

Pacuérel mo ypaBHEHMSIM XHUMHYECKMX PEAKIUNA, B TOM YHCIE TEPMOXUMHUUYECKHE DPACUETHI,
pacyéThl C UCMOIb30BAHUEM TOHATHS «MaccoBasi J0JIs BEIIECTBAY.

Heopranuyeckas xumust

Hemeramnsl. [Tonoxxenue nemeramioB B [lepuonuueckoi cucreme XUMUYECKUX 3aeMeHToB [, U.
MeHnneneeBa U OCOOEGHHOCTH CTpOeHHsI aToMoB. (Du3nyecKkre CBOMCTBA HEMETAJUIOB. AJLIOTPONHS
HEMETaJUIOB (Ha IIpUMeEpe KUCIOopoa, cepbl, pocdopa u yriaepoaa).

XMMUYECKUE CBOMCTBAa BKHEHUIITMX HEMETAUIOB (TaJIOreHOB, Cephl, a30Ta, ocdopa, yriepoaa u
KpPEMHHUS1) U MX COETUHECHUH (OKCHUIOB, KHCIOPOJICOACPIKAIIMX KHCIOT, BOMOPOAHBIX COSTUHEHUH ).

IIpumeneHne BaXXHENIIIMX HEMETAJJIOB U UX COEAMHEHUM.

Meramnbl. Ilonoxxenne meramnoB B Ilepuonuueckoi cucreme xumudeckux snemeHTtos J[. U
MenneneeBa. OCOOCHHOCTH CTPOSHHS AJIEKTPOHHBIX 000JIOUEK aTOMOB MeTa/uioB. OOmme (u3nueckue
cBoiicTBa MeTayu1oB. CIUTaBbl METAIIOB. DIEKTPOXUMUYECKHUM P HAMIPSDKEHUH METaIOB.

XUMHYECKAE CBOMCTBA BAXKHEHIINX METAJIOB (HATpWA, Kajwi, KaabI[Mi, MarHWi, aJFOMUHHUH,
[IMHK, XPOM, KeJ1e30, MENIb) U UX COCTUHEHUI.

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

3KCHepI/IMeHTaHBHBIe METOABI HM3YYCHHSA BCIICCTB U HX HpeBpameHm‘/'I: HN3YUYCHUC KOJUICKIINU
«MeTayibl M CILIaBbD», 00pPa3IOB HEMETAJUIOB, PElIeHHE IKCIEPUMEHTAJIbHBIX 3ajad, HaONMI0JeHre U
OonrcaHne AEMOHCTPAIIMOHHBIX U na60paToprlx OIIBITOB (B331/IMO)ICI71CTBI/IC TUAPOKCHUA AJIIOMUHUA C
pacTBOpaMu KHMCJIOT U IIIeJ'IO'-IeI‘/‘I, Ka4Y€CTBCHHBIC PCAKIIMU HA KAaTHOHBI MeTaJ'IJ'IOB).

Pacuérnsbie 3anaumn.

Pacuérpr macchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WU
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 MeTUITUHBL [[0HATHE O HaAyYHBIX METOAX MMO3HAHUS BEUIECTB U XMMHYECKIX PEaAKIIHA.

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

UenoBek B MHpe BEMIECTB W MaTepHUajoB: BAXHEHIIME CTPOUTENBHBIE MaTepHabl,
KOHCTPYKIIIOHHBIE =~ MaTepHaibl, KpPAacKHW, CTEKJIO0, KepaMuKa, MaTepuaisl Ui  DIIEKTPOHHKH,
HaHOMaTepuaibl, OpPraHNYECKHUE U MUHEPAILHBIE YA00pEHUSI.

XUMHUS W 370pOBhE YENOBEKa: MPaBWJIa HCIIONB30BAHUS JIEKAPCTBEHHBIX IPENaparoB, MpaBHia
0€301acHOT0 UCTIONB30BAHMSI ITPEIIapaToB OBITOBOW XMMHH B TTIOBCEIHEBHOMN KM 3HU.

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/IENBHBIX TIPEMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTecTBEHHO-Hay4YHBIE TOHATHSA: HAy4YHBIA (DAaKT, THUMOTE3a, 3aKOH, TEOpHWs, aHAJMN3,
CHHTE3, Kiaccu(UKalus, MepUOIUYHOCTh, HAOIIOJeHNE, DKCIEPUMEHT, MOJEINpPOBaHUE, H3MEpEeHHE,
SIBIICHUE.

Odusuka: MaTepus, O3HEPrus, Macca, aToM, O3JEKTPOH, TIPOTOH, HEUTPOH, WOH, W30TOIl,
PaaroaKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUIECKUN YPOBEHB, BEIIECTBO, TENO0, 00BEM, arperaTHoe COCTOSHIE
BelllecTBa, (PM3NYECKHe BETMUNHBI U €UHUIIBI MX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTeMa, Ounocdepa, MAKpo- M MHUKPOIJIEMEHTHI, BUTAMHUHEI,
00OMEH BeIeCTB B OPraHU3Me.

['eorpacdusi: MUHEpaIIBI, TOPHBIE TOPOJIBI, ITOJIE3HBIE UCKOMTAEMBbIE, TOIUTHBO, PECYPCHI.



Texnonorus: XuMHUYecKas IMPOMBIIIIJICHHOCTb, MCTAJUIYPIrud, IMPOU3BOACTBO CTPOUTCIBbHBIX
MaTepualioB, CEIIbCKOX 035U CTBEHHOE MMPOU3BOACTBO, MUIICBAsA MPOMBINIJICHHOCTD, (bapMaHCBTI/IIICCKaH
MNPOMBIIIUICHHOCTb, IIPOU3BOACTBO KOCMCTUYCCKUX IIPENapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepualioB, 3JICKTPOHHAS MPOMBIIIIJIICHHOCTh, HAHOTCXHOJIOTUH.



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

JJMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranapiuBaeT TpeOOBaHHUs K pe3yJbTaTaM OCBOCHHUS OOYYaIONUMHCS IPOrpamMmm
cpenHero oOmero o0pa3oBaHUS (JMYHOCTHBIM, MeETalpeJMETHBIM M IpeAMeTHbIM). Haydno-
METOIMYECKOH OCHOBOW IJIsi pa3paOOTKH IIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOrpaMM CPEIHEro
o0111ero 00pa3oBaHusl SABISETCS CUCTEMHO-ICATENIbHOCTHBIN MTOIX O/,

B cooTBercTBHU C CUCTCMHO-ACATCIIbHOCTHBIM IMOAXO0A0M B CTPYKTYPC JIMYHOCTHBIX PE3YJILTATOB
OCBOCHHS TIpeaMmera «XHMHS» Ha YpOBHE CpenHero oO0Iero oOpa3oBaHHs BBIIECICHBI CICAYIOIINE
COCTaBIISIIOIINE!

OCO3HaHHE OOYYAIOIIMMHUCS POCCHHCKOW TPaKAAHCKOW HMISHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIILHOCTH U CAMOOIIPEICICHUIO;

HaJIM4ne MOTUBAIINU K OGy‘IeHI/IIO;

LIeJICHANIPABJICHHOE DPAa3BUTHE BHYTPEHHHX YOSKICHHMH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEeH W UCTOPHUECKUX TPAAUIIIA 0a30BOH HAYKH XHMHHU;

TOTOBHOCTh W CIIOCOOHOCTH OOY4YaIOIIMXCS PYKOBOJICTBOBATHCSI B CBOCH JIESATEIBHOCTH
IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaAMH, IIPUCYHIUMHA HCHOCTHOﬁ CHUCTEME XUMHNYECCKOI'O 06pa3013aH1/151;

HaJIM4Yue€ MpaBOCO3HAHUSA 3KOJIOTHUECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBHUTh neinm u CTPOUTH
JKN3HCHHBIC I1JIaHBbI.

JImgHOCTHBIE pE3yIbTATHI OCBOCHUSA MpEaMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE YICOHOH H
BOCHHUTATEIbHON JACATCIIBHOCTU B COOTBETCTBHU C I'YMaHUCTUYCCKUMHU, COUUOKYJIbTYPHBIMH, TYXOBHO-
HPAaBCTBEHHBIMU LIEHHOCTSIMH U HJEalaMU POCCUHCKOrO TIPakKJaHCKOI'O OOILIecTBa, IPUHATHIMU B
oOmiecTBe HOPMAaMH W TpPAaBWJIAMH IOBEICHUS, CIIOCOOCTBYIONIMMH MpOLECcCaM CaMOIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS JTMYHOCTU O0YHAIOIINXCA.

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHUS IpeaMeTa «XHUMUS» OTpaxaroT c(HOPMHUPOBAHHOCTH OIbITA
[I03HABaTEIbHOM U MPAKTUYECKON AEATENbHOCTH OOyJaroIIuXcs MO peanu3allu NMPUHATHIX B OOILECTBE
LIEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS .

0CO3HaHUs 00YJarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00513aHHOCTEH, YBAaXKEHUS K 3aKOHY
U TIPaBOIOPSIIKY;

MIPEACTABJICHHUS O COLMAIBHBIX HOPMAX U IIPAaBUIIAX MEKIMYHOCTHBIX OTHOLLICHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM IEATENbHOCTH IPH CO3JAaHUM YUEOHBIX IIPOEKTOB,
peleHnn y4eOHbIX U M03HABATENbHBIX 3324, BHINOJTHEHUN XUMUUECKUX IKCIIEPUMEHTOB,;

CIOCOOHOCTH NMOHMMATh M NPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY M apryMEHTbl OPYrHX IpU
aHaJIN3€ Pa3IM4YHbIX BUJOB YU€OHOH NEATENIbHOCTH;

2) N1aTPUOTHYECKOI0 BOCIIMTAHMSA

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

YBa)XEHMs K IIPOLIECCY TBOPYECTBA B OOJIACTH TEOPUHM M HPAKTHUYECKOTO NPUMEHEHHS XHUMHH,
OCO3HaHUSl TOTO, YTO JOCTIIKEHHWS HAyKHd €CThb PEe3yNbTaT UIMTEIbHBIX HaOJIONEHHUH, KPOMOTIMBBIX
9KCIEPUMEHTAIIBHBIX IOUCKOB, TIOCTOSIHHOI'O TPYy/a YUEHBIX U NPaKTHKOB;

HWHTEpeca W MO3HABATEIbHBIX MOTHBOB B MOJYYEHHH M IOCIEIYIOUIEM aHagu3e WHPOPMALH O
MEPEeOBBIX JOCTHKEHUIX COBPEMEHHOM OT€UECTBEHHON XHMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CHUTYallMH, CBSI3aHHBIE C XWMHYECKMMHU SBJICHUSMH, W HPUHUMATh
OCO3HaHHBIE PELIeHHUs, OPUEHTUPYSICh Ha MOPAIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

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



4) popmMupoBaHNs KYJbTYPbI 310POBbS:

MOHUMaHUs IIEHHOCTeW 310poBOro M  Oe3zomacHoro obOpa3a JKM3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILECHHUS K COOCTBEHHOMY (PH3MUECKOMY U IICUXUIECKOMY 3/I0POBBIO;

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

MMOHMMaHus LHEHHOCTU IIpaBUJI MHAUBUAYAJIBHOI'O U KOJIJICKTHUBHOI'O 6C3OHaCHOFO IIOBECACHUA B
CUTyalMsIX, YTPOXKAIOIIUX 340POBbIO U KU3HU JIFOEH;

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

5) TpynoBoro BocnuTanus:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATENBCKON JeATENFHOCTH, O0IECTBEHHO
MOJIE3HOM, TBOPUYECKOM U JIPYTUX BUMIAX JAESATEINbHOCTH;

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

HWHTEepeca K MPaKTHUYECKOMY W3YyUYeHHIO MPOoQeccHil pa3iiMyHOro poja, B TOM YHUCIE Ha OCHOBE
MMPUMEHCHUA TPEAMETHBIX 3HAHWUM T10 XHUMUH,

YBAXKEHHUS K TPYLY, JIOJAM TPyAa U Pe3yJbTaTaM TPYJI0OBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TPaeKTOPHUU OOpa3oBaHUs, Oymymiei
HpO(beCCI/H/I u pcajin3anuun COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C y‘IéTOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHH, HHTEPECOB U IOTpeOHOCTEN 00I11ecTBa;

6) 3K0J10rMYECKOr0 BOCIUTAHHS:

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

MMOHUMAaHUs TJIO0ANBHOTO XapakTepa OJKOJOTHYECKUX NpoOiaeM, BIUSHHUSI 3KOHOMHYECKHX
MPOIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBHOU CPEIbl;

OCO3HaHWs HEOOXOMUMOCTH WCIIONB30BAHUS JIOCTHXKEHHH XWMHH ISl PElIeHUs BOIPOCOB
PaIOHAIBHOTO MTPUPOIOIIONH30BAHHS,

AKTUBHOI'O HENPUATUS JEHCTBUI, MPUHOCIIIMX Bped OKpYKalollled MPUPOIHOU cpene, yMEHUs
MIPOrHO3WPOBATh HEOJIATONMPHUATHBIE SKOIOTHYECKHE MOCIEACTBUS MNPEANPUHUMAEMBIX NEHCTBHHA 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 Pa3BUTHS
HayKH ¥ O0IIeCTBEHHON MPAKTHKH,

MTOHUMAaHUS CTIENU(GUKN XUMHUH KaK HayKd, OCO3HAHUS e€ polr B (QOPMHUPOBAHUHU PAIMOHAIHEHOTO
HayYHOT'O MBIIUIEHUS, CO3JaHUH IEIOCTHOTO IMPENCTaBICHUS 00 OKPYXAIOIleM MHUpPE KaK O EIHHCTBE
MPUPOIBI M YEIOBEKa, B MO3HAHWH NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHWH MPOOJIEM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS,;

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

€CTECTBEHHO-HAyYHOH IPaMOTHOCTHU: IOHUMAaHHS CYIIIHOCTH METO/IOB TIO3HAHUS, UCTIOIh3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BATH IOJydaeMble 3HAHUS IJIsl aHaliu3a U OOBSICHEHHUs
SIBJICHUI OKPYKAIOIIero MUpa W IMPOUCXOASININX B HEM HM3MEHEHUU, YMEHHs JeNaTh OOOCHOBAaHHBIE



3aKJIFOYCHHSI HA OCHOBE HAay4YHBIX (PAKTOB M HMMEIOIIMXCS JAHHBIX C IIENBIO MOMYYCHHS JOCTOBEPHBIX
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 3HAHHI 110 XMMHH B COOTBETCTBHHU C KM3HECHHBIMH TIOTPEOHOCTIMM;

HHTEpeca K OCOOCHHOCTSM TPpyJa B pa3IuYHbIX chepax MpoheCCHOHAIBHOMN eI TeIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

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

3HaYMMble U1 (OpMHUpPOBAHUS  MHPOBO33PECHUS  OOYYAIOUIMXCS — MEXAUCIHIIMHAPHBIC
(MexXnpenMeTHbIe) OOIIEHAYYHBIC TOHSTHS, OTPAKAIOIIUE IEOCTHOCTh HAYYHOH KapTHHBI MHpa U
CHeHI/I(I)I/IKy MCTOJIOB IMO3HAHUSA, UCIIOJIB3YEMbIX B €CTCCTBCHHBIX HAayKaxX (MaTepI/IH, BCUICCTBO, DHEPrus,
SIBJICHUE, TPOLIECC, CHCTEMa, HAayuHbId (AKT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHS,
HCCIIeI0BaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE),

YHUBEpCAJIbHbIC YydeOHbIC JieiicTBUSI (MO3HABATENbHbIC, KOMMYHHKATHBHBIC, DPETYJISTHBHBIE),
obecrieunBarone (GopMupoBaHue (YHKIIMOHAIBHOH TI'PaMOTHOCTH M COLIMAJIBHONH KOMIICTCHIIMU
00yJaroIIUXCS;

CHOCOOHOCTh 00y4aroIIMXCst HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTITMHAPHBIE,
MHPOBO33pPEHYECKNE 3HAHWA W YHHBEpCAIbHbIE y4eOHBIE NEHCTBHA B TIO3HABATEIBHOM M COI[MATBHOM
IIPAaKTHUKE.

MeranpeaMeTHble  PE3yJIbTaThl ~ OTPAKAalOT  OBJAJCHHE  YHHBEPCAIBHBIMH  y4EOHBIMH
M03HaBaTEIbHBIMU, KOMMYHHUKATHBHBIMU M PETYJISTHBHBIMU JACHCTBUSAMHU.

OBJ1aieHHEe YHUBEPCAJIbHBIMH YY€OHBIMH MO3HABATEIbLHBIMH I€HCTBUSIMM:

1) 6a3oBbIe JJorMYecKue JeiicTBUS:

CaMOCTOSTENBHO (OPMYITMPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE ¢€ paccMaTpHUBaTh;

OIIPENENATh ISIU MEATSIbHOCTH, 3a1aBas mapaMeTphl U KPUTCPHUH HUX JIOCTHUIKCHHSI, COOTHOCHTD
PE3YNIBTaThI ICSITEIBHOCTH C MTOCTABICHHBIMHU IEISIMH;

KCII0Jb30BaTh IIPU OCBOCHUHU 3HAHUN MPHEMBI JIOTHYECKOT'0 MBIIIJICHHS — BBIACIATH XapaKTEpHbIC
MPHU3HAKY MOHATUH W YCTAaHABIMBATH WX B3aWMOCBS3b, HCIOIB30BAaTh COOTBETCTBYIONIUE TOHSITHS IS
00BSICHEHHUS OTHEIHHBIX (DAKTOB M SBJICHU;

BBIOMpATh OCHOBAHUS U KPUTEPUH I Ki1acCU(DUKAIIMU BEIIECTB U XUMHUYCCKHX PEaKIIHIA;

yCTaHABIMBATh MPUYMHHO-CIIEICTBEHHBIC CBSI3H MEXK]y U3y4aeMbIMHU SBICHHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXICHUs (MHIYKTUBHBIC, ACAYKTHBHBIC, IO AaHAJOTHWHU), BBISBIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYMsSI B pacCMATPUBACMBIX SIBJICHHSX, (OPMYITHPOBATH BBIBOIBI W
3aKTIOYCHHS;

MPUMEHSITh B MPOIecce MO3HAHMUS, UCIONb3YeMbIe B XUMHM CHMBOIUYECKUE (3HAKOBBIC) MOJICITH,
MpeoOpa3oBbIBATH MOJICTBHBIC MPEICTABICHUS — XUMHYECKAN 3HAK (CUMBOJ) JJIEMEHTA, XMMHYCCKAs
(dbopmyIna, ypaBHEHHE XUMUYCSCKOW PEAKIIUK — TIPU PEIICHUH YUeOHBIX TTO3HABATENBHBIX U MPAKTHYCCKUX
3aja4, MPUMEHATh Ha3BaHHBIC MOJICIbHBIC MPECTABICHUS JUIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYESCKUX PEAKIIUH.

2) 6azoBbIe HCCJIeI0BATEILCKUE 1eiiCTBUS:

BIIQJICTh OCHOBAMH METOJIOB HAYYHOIO MIO3HAHUS BEIIECTB U XUMHUCCKHUX PEaKIIHIA;

(bopMyITUpOBaTh IEMU U 33]Ia4d MCCIICIOBAHMS, UCIIOIb30BATh MOCTABICHHBIC U CAMOCTOSTEIBHO
c(OpMyIUPOBAHHBIC BOMPOCHI B KAaueCTBE HMHCTPYMEHTA MO3HAHUS W OCHOBBI JUisi (hOPMHUPOBAHHMS
TUIOTE3BI TIO MTPOBEPKE MPABUIIBHOCTH BBHICKA3BIBAEMBIX CYXKICHHIA,

BIIAJICTh HAaBBIKAMH  CaMOCTOATEIBHOTO IUIAHMPOBAHUS W TMPOBEICHHUS  YYCHHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUs HAONIONATh 3a XOJOM TPOIEecca, CaMOCTOSTEIbHO



MPOTHO3UPOBATH €r0 pe3yibTaT, GOPMYIHUPOBATH OOOOMIEHUS U BBIBOJBI OTHOCHTEIHFHO JOCTOBEPHOCTH
PE3YIbTAaTOB MCCIE0BAaHUS, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOAENaHHON paboTe;

npuoOpeTaTh ONBIT YUYEHHYECKOH HCCIENOBATENIbCKOM M MPOCKTHOW AESTEIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATENILHOMY IIOMCKY METONIOB PpEIICHHS MPaKTHYECKUX 3a/ad,
MIPUMEHEHHIO PAa3JINYHBIX METOAOB 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 MpEACTaBICHHS, KPUTHYECKH OICHUBATH €€ JOCTOBEPHOCTh U
HEMpPOTUBOPEYUBOCTE;

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

npuoOpeTaTh ONBIT HUCIOJIB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOIOTUH |
Pa3TUYHBIX TTOUCKOBBIX CHCTEM;

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

WCTIOJIb30BaTh HAYYHBIA S3BIK B KauecTBE CPENCTBA MpH padoTe ¢ XMMUYECKOW WH(OpMaIUei:
MPUMEHSTh MEKIpeAMeTHble ((pHU3nueckue H MaTeMaTU4ecKhe) 3HaKH UM CHMBOIBL, (OpMyIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

WCIIONIB30BaTh M MPE0OPa30BBIBATh 3HAKOBO-CUMBOINYECKNE CPEACTBA HATIISTHOCTH.

OBnaneHue yHUBEpPCAJbLHBIMH KOMMYHMKATHBHBIMH 1IeHCTBUSIMM:

3a/aBaTh BONPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMbl B XOJ€ JHaliora W/MIM JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (DOPMYIHMPOBATh CBOW MPEIJIOKECHUS OTHOCHUTEIBHO BBIONHEHUS IMPEIJIOKEHHON
3a1a4m;

BBICTYHIaTh C TIPE3CHTALlMEH pPE3yNbTaTOB IMO3HABATEIBHON IEITEIHHOCTH, IOMyYEHHBIX
CaMOCTOSATENbHO WM COBMECTHO CO CBEPCTHHKAMHU IPH BBIOJHEHHUH XHMHUYECKOTO JIKCIEPUMEHTA,
MPaKTHIECKONW pabOTHI 1O MCCIIEJOBAHUIO CBOWCTB M3YYaeMBIX BEIIECTB, PEAsIM3aliy YIeOHOTrO MPOeKTa
1 GOpMYyITHPOBATH BEIBOMKI IO pe3yIbTaTaM IPOBEAEHHBIX NCCICIOBAHUN ITyTEM COTIACOBAHUS TTO3UITHI
B X0/I¢ 00CYKICHHS 1 0OMEHa MHEHUSMHU.

OBiaieHUe YHUBEPCAJBHBIMH PeryJsiITHBHBIMH J1eHCTBUAMMU:

CaMOCTOATENBHO IJIAHUPOBATh W OCYIIECTBIISITh CBOIO IMTO3HABATENBHYIO JIEATEIbHOCTD, OMPEAesis
e€ menM W 3a/Ja4yd, KOHTPOJIWPOBATH M IO Mepe HEeoOXOMUMOCTH KOPPEKTHPOBATH IpeIIaraeMblit
aNTOPUTM JACHCTBUII TIpYM BBINIOJHEHWH YYEOHBIX M HCCIIENOBATENbCKHX 3a/ad, BRIOMpATh Hambolee
3¢ (eKTUBHBIN COCO0 WX pemieHHs] ¢ YIETOM TOITYYeHHS HOBBIX 3HAHUH O BEIMIECTBAX M XMMHUYECKHX
peaxIusx;

OCYIIIECTBIIATH CAMOKOHTPOITb CBOEH JeATeThHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOI[CHKH.

HNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHS Kypca «Opranndeckasi XuMHs» OTPaskaloT:

c(OPMUPOBAHHOCTh TMPEICTABICHUH O XHMHUYECKOH COCTaBIIIOIIEH eCTeCTBEHHO-HAyYHOH
KapTHHBI MHUpPA, POIM XMMHUH B ITO3HAHUU SBJICHUI NPUPOIBI, B (YOPMUPOBAHMH MBILIICHHUS U KYJIbTYDBI
JUYHOCTH, €€ (PYHKIMOHAJIBHON TPaMOTHOCTH, HEOOXOAMMOM Ul pELIeHUs NMPAKTHYECKHX 3a7ad |
9KOJIOTMYECKH 00OOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3J0POBbIO U IPUPOIHOM Cpee;

BJIAJICHUE CHUCTEMOHW XMMHYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJATAOLINE IOHSTHUS
(XMMHUYECKUH ~ 3JIeMEHT, aToOM, OJJIEKTpOHHas  00O0JOYKa  aTroMa, MOJEKyJla, BaJleHTHOCTb,
3JEKTPOOTPULATENBHOCTb, XUMHUECKas CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas M COKpallEHHas),
MOJIb, MOJISIDHAs Macca, MOJSPHBIA OOBEM, YIJIEPOAHBIM CKeleT, (PYyHKIMOHAIbHAS TPYINa, paadKal,



M30Mepusi, U30MEphl, TOMOJIOTHYECKUN Psijl, TOMOJIOTH, YIJIEBOJOPOBI, KUCIOPOJ M a30TCOAEpIKallie
COEIMHEHUsI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIUHEHUS); TCOPUH U
3aKOHBI (TEOpHs CTpOeHUsl opraHuueckux BemiecTB A. M. ByriepoBa, 3akOH COXpaHEHUsI MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XMMHH; MHUPOBO33PEHUYECKUE 3HAHUS, JISKALIUE B
OCHOBE MOHUMAaHHSI TPUYMHHOCTA ¥ CHCTEMHOCTH XMMUYECKUX SIBICHUH, (AKTOIOrHYECKHE CBEJCHUS O
CBOMCTBAax, COCTaBe, MOJYYECHUH U 0E30IaCHOM HCIONB30BaHUH BAKHEHIINX OpraHMYECKUX BEIECTB B
OBITY U IPAKTUYECKOHN NESTEIBHOCTH YEIIOBEKa;

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

cOPMUPOBAHHOCT, YMEHHH HCIONB30BATh XHMHYECKYIO CHMBOJHKY [UISI  COCTaBJICHUSI
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpamEéHHOW) (OpMys OpPraHUYECKHX BEIIEeCTB H
ypaBHEHUI XUMHUYECKUX pEAKIUil, HU3roTaBIMBaTh MOJEIM MOJIEKYJl OpPraHMYECKHX BEIIECTB s
WJUTIOCTPALMY UX XUMHUYECKOT0 ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

cOPMUPOBAHHOCT, YMEHUH YyCTAaHABIMBATh MPUHAUIGKHOCTh W3YYEHHBIX OPraHHYECKUX
BEIIIECTB 10 WX COCTaBY M CTPOCHHUIO K ONpENeIEHHOMY KJIacCy/Tpyrie COSAMHEHHH (YrieBOaopOIbl,
KHCIIOPOJ] U a30TCOJIEpIKAIINe COEANHEHUS, BHICOKOMOJIEKYIIIPHbIE COENMHEHNS), aBaTh UM Ha3BaHUS
no cucremarudeckori HomeHknarype (IUPAC), a taxke NpuUBOJANTH TPUBHATIbHBIC HA3BAHUS OTIEIBHBIX
OpPTaHWYECKMX BEIIECTB (ITHJIEH, TPOIMWJICH, AaleTWJIeH, OTWICHTJIMKONb, TIWIEpUH, (EeHo,
(dopmanperny, ameranbIerdi, MypaBbHHAs KHCIOTa, YKCyCHas KHCIIOTa, OJEWHOBas KHCIOTa,
CTeapHHOBAas KUCIIOTA, TIII0K03a, PpyKTOo3a, Kpaxmal, IeII03a, TIIUIHIH);

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

c(OpMUPOBAHHOCTh YMEHUS IIPUMEHATH IIOJIOKEHUSI TEOPUU CTPOCHUS OPTaHUUECKUX BEILECTB 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 TUIIMYHBIX IPEICTaBUTENEH pa3IUYHbIX KJIaCCOB OPraHUUYECKUX BELIECTB (METaH, 3TaH, STHUJIEH,
TIPOTIMJICH, arleTuiieH, OyrammeH-1,3, mermiOyramuen-1,3, OEH30J, METAHON, ATAHOJ, THIICHTIIUKONIb,
[NIULEpHH, (EHON, aleTaibAerui, MypaBbHHAs M YKCYCHAas KHCIIOTHI, IJIIOKO3a, Kpaxmaj, LeUI0J03a,
aMHHOYKCYCHasl KHCJOTa), WUIIOCTPUPOBATH TIE€HETUYECKYIO CBA3b MEKIY HHMH YpPaBHEHUSIMU
COOTBETCTBYIOILMX XMMHUYECKUX PEAKIUH C HCIONb30BAHIEM CTPYKTYPHBIX (HOPMYII;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh HCTOYHHUKH YIJICBOAOPOIHOIO ChHIPbs (HEDTH,
IPUPOAHBIM TIa3, yroib), CIOCOOBI HX MEPepadOTKM M MNPAKTUYECKOE IPUMEHEHHE IIPOAYKTOB
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 PEAKLIUN);

chOpMHUPOBAaHHOCTh YMEHHH BIAJETh CHUCTEMOH 3HAaHHMH 00 OCHOBHBIX METOAaX HAyYHOIO
MIO3HAHUS, UCIONB3yEMBbIX B XUMHM NPH H3yYCHUHU BEIIECTB U XUMHUYECKUX SIBICHUH (HaOmroneHue,
HU3MEpEHHEe, HKCIEPUMEHT, MOICIUPOBAHKE), HCIOIb30BAaTh CHCTEMHBIC XHUMHWYECKUE 3HAHHUS IS
NPUHATHA pPEMICHUWA B KOHKPETHBIX JKH3HEHHBIX CHTYallMsSX, CBSI3aHHBIX C BEHNIECTBAMH H HUX
MIPUMEHEHHEM;

cOpPMUPOBAHHOCTE YMEHHI COONIOAATh MpaBUjla TIOJIB30BAHMS XUMHUYECKOH TOCYIOH U
nabopaTopHBIM O0OpPYIOBaHHMEM, a TAaKKE NpaBWia OOpAllleHHs C BEUIECTBAMH B COOTBETCTBHU C
WHCTPYKLHUSIMH MO BHIITOJTHEHUIO TaO0PATOPHBIX XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTE ~YMEHUH IUIAHUPOBATb M BBIIOJHATH XUMHYECKUH  SKCHEPHUMEHT
(mpeBpalLeHHsT OPraHMYECKUX BELIECTB NPH HATPEBAHUH, MOJIYUYECHUE ITUJICHA U M3yYEHHE €TO CBOWCTB,
Ka4yeCTBEHHbIE PEAKLUWU OPraHMYeCKUX BELIECTB, JAEHATypalus OEJIKOB NPH HArPEBaHUM, LIBETHHIC
peakunu OeNKOB) B COOTBETCTBUU C MIPABUIIAMHU TEXHUKH O€30MIaCHOCTH MPH OOpAaILleHNH C BEIIECTBAMU H



nabopaTopHbIM 00OPYAOBaHHEM, NPEACTABIATH PE3YNbTaThl XHMHYECKOrO JKCIepUMeHTa B (dopme
3allUCH YPaBHEHHWH COOTBETCTBYIOUIMX peaKuuii M (HOpMyIMpoBaTh BBIBOABI Ha OCHOBE 3THUX
pe3yabTaTOB;

cOPMUPOBAHHOCTh ~YMEHHUH KPUTHYECKM aHaJIM3MPOBaTh XHMMHYECKYI0  HH(opmaimio,
MOTy4aeMylo U3 Pa3HBIX HCTOYHUKOB (CpEICTBa MacCOBOW MHpopManyu, IHTEepHET U APYIHX);

cpopMHUPOBAHHOCTh YMEHUI COONIONATH MpPaBHJIa 3KOJOTMYECKH LIe1eCO00pa3sHOro MOBEAEHUS B
OBITY U TPYIOBOH JCATEIBHOCTH B IICISX COXPAHCHUS CBOCTO 37I0POBbS M OKPYXKAIOIICH MPHPOTHON
Cpcabl, OCO3HAaBaThb OIIACHOCTb BO3ILCI\/'ICTBI/ISI Ha JKUBBIC OPraHU3MbI OHpCILCJIéHHI)IX OpPraHnuvYCCKuX
BellecTB, MoHuUMas cMbicn nokazatens [IJAK, moscHsTr Ha mnpuMepax crnocoObl YMEHBLICHUS H
NPEAOTBPALIEHU UX BPEJHOIO BO3ICUCTBUS HAa OPraHU3M YeNIOBEKa;

JUIA 06yqafoumxc;1 C OIrpaHUYCHHBIMU BO3MOXXHOCTAMU 30POBbA: YMCHHUEC NIPUMCHATL 3HAHUA 00
OCHOBHBIX JTOCTYIHBIX METOAAX IMMO3HAHUS BCIICCTB U XUMUUYCCKHUX HBJIGHI/II\/'I;

IUISL CHeNbIX M CIA0OBUAAMIMX OOYJarOLIMXCSA: YMEHHE HCIIOIb30BaTh Pelbe(hHO-TOUCUHYIO
cucremy obo3Hauenuid JI. Bpaiins ans 3anvucu XUMU4eCKUX GopMyI.

11 KUIACC

[IpenmerHbie pe3yabTaThl OCBOEHHS Kypca «OO0IIast 1 HeopraHudeckas XMMUsD) OTPakaroT:

c(hOpMHPOBAHHOCTh TPEACTABICHUNA: O XUMHUYECKOM COCTABISIIOIICH eCTECTBEHHO-HAYJHOM
KapTHHBI MHpPa, POJIM XMMHUH B ITO3HAHWUU SBJICHUI NIPUPOJIBI, B GOPMUPOBAHUH MBIIIICHUS U KYIBTYphI
TUYHOCTH, e (PYHKIIMOHANBHON TPaMOTHOCTH, HEOOXOIMMOW JUIS pelleHUs MPAKTHYECKWUX 3a/1ad U
9KOJIOTNYEeCKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO M TIPUPOIHON Cpere;

BJIaICHUC CHCTEMOM XHMHUYECKUX 3HaHPII>'I, KOTOpasAa BKJIIKOYACT: OCHOBOIIOJIATrarolInue ITOHATHA
(XMMHYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, - JIEKTPOHHBIC OPOUTATM AaTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJSIpHBIH 00BEM, BAJIEHTHOCTB, DIJIEKTPOOTPHIIATENLHOCTD, CTEIEHh OKHCICHHS, XUMHUYECKas CBS3b
(xoBayieHTHAsI, NOHHASA, METAJUIMYEeCKas, BOAOPOAHAS), KPUCTAJUTMYECKasl PElI€TKa, THUIBI XHMHYECKHX
peaxmuii, pacTBOp, JIEKTPOIHUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTHYECKAs AWCCOIUAINS, OKHCIHTENb,
BOCCT@HOBHTENb, CKOPOCTh XUMHUYECKON PEaKINi, XUMHUECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BIIEKTPOIMTUYECKON IUCCOIUAINK, Tiepuoanueckuii 3akoH 1. . MeneneeBa, 3aKOH COXpaHEHHS] MacChl
BEIIIECTB, 3aKOH COXPAaHEHUS W MPEBPAIeHHs YHEPTHH MPH XUMHYECKHX PEAKIHUIX), 3aKOHOMEPHOCTH,
CUMBOJMYECKAN SI3bIK XHUMHH, MHPOBO33PEHUYECKAE 3HAHUS, JIKAIINEe B OCHOBE ITOHUMAHHS
MIPUYUHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBIEHUH, ()aKTOJIOTHYECKHEe CBEIEHHS O CBOICTBAaX, COCTaBe,
MOoNydeHNH W Oe30MacHOM WCIOJIB30BAHUM BAXXKHEHIINX HEOPraHWYEeCKWX BEIIECTB B OBITY U
MPaKTHIECKON JeITeThbHOCTH YEIOBEKa;

chOpMHUPOBAaHHOCTh YMEHHH BBISBISATh XapaKTEepHbIE IMPHU3HAKKA TOHATHH, YCTAaHABIMBATH WX
B3aMMOCBSI3b, MCIIOIB30BAaTh COOTBETCTBYIONIUE ITOHITHS TIPY OMMMCAHUHA HEOPTaHMYECKUX BEIIECTB M WX
MpeBpallCHUN;

chOpMHUPOBAaHHOCTh YMEHHI HCIOJIH30BATh XMMHUYECKYIO CHMBOIHUKY JUISI COCTaBIEHHS (DOPMYII
BEIIECTB ¥ ypaBHEHWH XHMHUYECKHX peakmnwii, cucrtemarndeckyro HoMmeHknarypy (IUPAC) wu
TpUBHAIFHBIC Ha3BaHUS OT/ENbHBIX HEOPTaHUYECKUX BEIIeCTB (YrapHBINA Ta3, YIIIEKUCIBIN a3, aMMHAK,
raméHasi U3BeCTb, HeraméHasi U3BeCTh, TUThEBAs COJA, TUPUT U IPYTHE);

chOpMHUPOBAaHHOCTH YMEHHH OIpeNeNsaTh BAaJIEHTHOCTh M CTENEHb OKHCIEHHS XUMHUYECKHX
JJIEMEHTOB B COCIMHEHMSX pa3IMYHOrO COCTaBa, BHJ[ XMUMHYECKOW CBS3W (KOBAaJIGHTHAs, WOHHa,
MeTaJUTMYecKas, BOIOPOIHAS) B COCAMHEHUSX, THIT KPUCTAIUIMUECKON PEIIETKH KOHKPETHOTO BEIECTBa
(aTromHas, MoNeKylspHas, WOHHAs, MeETAJUIMYECKas), XapakTep CpeAbl B BOAHBIX PacTBOpPax
HEOPTaHWYECKUX COSAMHEHUM;

chOpMHUPOBAaHHOCTh YMEHHI YCTaHABIMBATH MPHHAUISKHOCTh HEOPTAHWYECKUX BEIIECTB MO HX
COCTaBY K ONpeNeNEéHHOMY Kiaccy/TpylIie COeqUHEHUH (MpOoCThie BEUIecTBA — METauIbl U HEMETAILIbI,
OKCHUJIbI, OCHOBAHHSI, KUCIOTHI, aM(pOTEPHBIE IHIPOKCHIBI, COJIN);



c(OpPMUPOBAHHOCT, YMEHUH pacKphIBaTh CMBICH mepuoandeckoro 3akona Jl. M. MenneneeBa u
JEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOUIYIO, O0OBSICHUTEIBHYIO M TPOTHOCTHYECKYIO (DYHKIIUH;

cOPMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHUYECKHUX
anemeHToB 1-4 mepuomoB Ileproandeckoil cucrembl xumuueckux sinementoB [I. W. Menneneesa,
UCTIOJIB3YSl TOHATHS «S-, P-, O-3JCKTPOHHBIC OpOHMTANN», «IHEPTETUYECKHE YPOBHH», OOBICHSATH
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) OOIIME XHMHYECKHE CBOMHCTBA
HCEOPraHM4CCKUX BCUICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPKAATH CYHICCTBOBAHUC TE€HETUYECKOM CBS3H
MCXKAY HCEOPraHM4dCCKMMHU BE€OIECTBAMU C IMOMOIIbBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XHUMHNYCCKUX
peaKkuuii;

c(hOPMHUPOBAHHOCTh YMEHUS KJIACCH(PUIIMPOBATh XMMHYCCKHIE PEAKIIUHU 110 PA3JIUYHBIM MPHU3HAKAM
(YMCcIy W COCTaBy pearupymolluX BEUIeCTB, TEMIOBOMY 3(QQeKTy peakiuu, U3MEHEHHIO CTeleHei
OKHCJICHHSI DJIEMEHTOB, OOPaTUMOCTH PEAKIINH, YIACTHIO KaTaJIn3aTopa);

c(hOPMHUPOBAaHHOCTh YMEHHI COCTABIIATh ypPaBHEHMS PEAKIMi pa3IMUYHBIX THIIOB, IMOJHBIE U
COKpam€HHbIC YpaBHEHHs PEAKIMii MOHHOTO OOMEHa, YYHMTHIBAas YCIOBHsI, IPU KOTOPBIX 3TH pPEaKIHH
UIYT 70 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHUH NPOBOJWUTH PEAKIIUH, TOATBEPKIAIOIMNE KAaueCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTaHWYCCKUX BCUICCTB, pacCliO3HaBaTb OIBITHBIM HYTéM HOHBI, NPHUCYTCTBYHOIIUE B
BOJHBIX paCTBOpax HECOPraHUYCCKUX BCIIECTB,

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

c(hOpMHPOBAHHOCTh YMEHUU OOBSCHITh 3aBHUCHMOCTh CKOPOCTH XHMHYECKOH pPEaKIuu OT
pasTMYHBIX (PAKTOPOB; XapakTep CMEMIEHUS XHMHUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT BHEUIHETO
BozneiicTBus (punIun Jle [larensbe);

chOpMHUPOBAaHHOCTh YMEHHH XapaKTepH30BaTh XHMHUYECKHE IMPOIECCHl, JIKAIIUE B OCHOBE
MPOMBIIIICHHOTO TIOMYYEHUsI CEPHOU KHCJIOTHI, aMMHaKa, a Takke cOpMUPOBAHHOCTH MPEICTABICHUHA
00 00ImKX HayYIHBIX IPUHIIUIAX ¥ SKOJIOTHIECKUX MPOoOIeMax XHMUYECKOT0 TIPOM3BOJICTBA;

chOpMHUPOBAaHHOCTh YMEHUH MPOBOIUTH BBIYUCIECHHUS C KCIIONB30BAHHUEM IIOHSATHS «MaccoBas
JIOJTsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIIEHUN Ta30B MPH XUMHUYECKIX PEAKIIHIX, MACCHI 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 YMEHHU COONIOJATh IMIpaBHJIA TIIOJB30BAHMAA XWMHUYECKOM TMOCYAOH U
mabopaTOpHBIM O00OpYIOBaHMEM, a Tak)Ke MpaBuia oOpalleHHs C BEIeCTBAMH B COOTBETCTBHHU C
WHCTPYKIUSIMHU 110 BBITOTHEHUIO Ta00paTOPHBIX XUMHUUECKUX OTIBITOB;

chOpMHUPOBAaHHOCTh YMEHHH TNIAHUPOBATH U BBHITIONHATH XUMHYECKHI SKCIIEPUMEHT (pa3liosKeHUe
MEPOKCHIa BOAOPOAA B MPHUCYTCTBHH KaTalW3aTopa, OIpelelieHHe CpeAbl pPacTBOPOB BEIIECTB C
MIOMOIIFIO YHUBEPCAIFHOTO WHIUKATOPA, BIHUSHUE DPA3NWYHBIX (AKTOPOB Ha CKOPOCTh XUMHUYECKON
PeaKIum, peakui HOHHOTO OOMeHa, KaueCTBEHHBIE PEeaKIny Ha cynb(dat-, 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
000pyIOBaHHUEM, TPEACTABIATh PE3YIbTaThl XUMUYECKOTO JKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHHA
COOTBETCTBYIOIINX PeaKnii M POPMyIMPOBaTh BEIBOABI HA OCHOBE 3THX PE3YIJIbTATOB;

chOPMHUPOBAaHHOCTh ~YMEHHH KPUTHYECKH AaHAIM3WPOBATh XHMHUYECKYI0 HH(POPMAIHIO,
MOJTy4aeMyI0 U3 Pa3HBbIX HCTOYHUKOB (CPECTBa MacCOBOW KOMMYHHKaIMH, IHTEpHET U APYTHX);

chOpMHUPOBAaHHOCTh YMEHUH COONIOAATH MpaBUiIa IKOJOTHMUYECKH IEIeCO00Pa3HOT0O MOBENEHUS B
OBITY M TPYAOBOM AEATENBHOCTH B LIENISAX COXPAaHEHHS CBOETO 370POBBS M OKPY)KAIOIIEH NPUPOIHOMN
Cpenbl, OCO3HABATh ONACHOCTh BO3JECHCTBHS HA JKMBbIE OPraHW3MBbl ONpENENEHHBIX BEIIECTB, MOHUMAS



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 METOJ[aX MO3HAHMSI BELIECTB U XUMUYECKUX SIBJICHUI;

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

Ne n/m

HaunmenoBanue pa3iejioB 1 TEM NPOrpaMMbI

KoaunuecTBo 4yacoB

Bcero

KonTtpoabusie
padoThI

IIpakTHYeckue
padoThI

Pazgen 1

. Teopeanecmle OCHOBBI OpFaHH‘leCKOﬁ XHMHUHA

11

[Ipenmer opranmdeckoil XuMum. Teoprs CTPOSHUS OPTraHMYECKUX CoequHEeHn A. M.

byrneposa

Hroro no pazaeny

Paznen 2. YraeBomopoabl

2.1

[IpenensHbIE YTIIEBOIOPOAB — aTKAHBI

2.2

HemnpenenbHble yriIeBOIOPOABI: aTKEHBI, aJTKaTACHBI, aTKUHBI

2.3

ApomaTHYecKre YTiIeBOJI0POIbI

2.4

[IpupomHbIe NICTOYHHUKH YTIEBOJOPOOB U X MepepadoTka

WIN I O®N

Hroro no pazgeny

Pa3zgen 3

. Kucaopoaconep:kauniue oprannyeckue coeJuHeHHs

3.1

Cruptel. Denon

3.2
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3.3

VYrineBoabst
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13
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4.1
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5.1
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11 KUIACC

N KoaunuecTBo yacos
]
o/ HaunMeHoBaHue pa3ieoB U TeM NPOrPaMMbl B Kontpoabunie | I[IpakTHueckue
cero
padoThI padoThI
Pa3nen 1. TeopeTuueckue 0CHOBBLI XMMHUHU
11 Crpoenne atromoB. [lepnonnueckuii 3akoH u [lepronnueckas cucreMa XuMU4Ieckux daeMenToB [, U. 3
' Meneneesa
1.2 Crpoenue BemectBa. MHOrooOpasue BelecTs
1.3 XUMUYECKHE PEaKIINH 6 1 1
Hroro no pazaeiny 13
Pa3znen 2. Heopranuyeckasi XumMust
2.1 Meramibt
2.2 Hemeramnst 9 1
2.3 CBs13b HEOPraHUYECKUX U OPTaHUYCCKUX BEILIECTB
Hroro no pazneny 17
Pa3nen 3. XumMus  )KU3Hb
3.1 XUMHUS U KU3HD 4 ‘
Uroro mo pazneny 4
OBILIEE KOJIMYECTBO YACOB 110 [IPOTPAMME 34 2 ‘ 3







MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KonnyecTBo | JyeKTpoHHBIE
Ne 4acoB ngponbie
n/n Tema ypoka :)Iﬁl()l:lI;OBaTeﬂbele
Bcero pecypet
[Tpenmer opraHuYecKoil XUMHH, €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHHUEC https://lib.myschool.edu.ru
Teopust cTpoeHUs OpraHuyecKux coeauHennit A. M. BytiiepoBa, €€ 0CHOBHBIE MTOJIOKEHHUS https://lib.myschool.edu.ru
3 [pencrasieHue o KacCU(PHUKAIMKA OpraHuYeckuX BemiecTB. HoMeHkmaTypa (cucreMaTudeckast) u 1 https://lib.myschool.edu.ru
TPUBHAJIbHBIC HA3BAHMSI OPTaHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHM PSIJT 1 https://lib.myschool.edu.ru
5 MertaH ¥ 3TaH — MPOCTEHIIINIE MPEACTABUTEIH ATKaHOB 1 https://lib.myschool.edu.ru
6 AJIKEHBI: COCTAaB M CTPOEHHE, CBOMCTBA 1 https://lib.myschool.edu.ru
7 DTHIIEH U POITUIIEH — TPOCTEHIIE TIPEACTABUTENN AIKEHOB 1 https://lib.myschool.edu.ru
8 Ipaxtugeckas padora Ne 1. «IlonyueHne dTHIEHA U H3YYEHHE €0 CBONCTB» 1 https://lib.myschool.edu.ru
9 Ankamvensl. byraanen-1,3 u merunbyraauen-1,3. TTonydeHne CHHTETHYECKOTO KayIyKa ¥ PE3HHBI 1 https://lib.myschool.edu.ru
10 AJIKAHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUI psl. AIIETHIEH — IIPOCTENINNI PeICTaBUTEND 1 https://lib.myschool.edu.ru
AIIKHHOB
11 BeruuciieHus o ypaBHEHHIO XUMUIECKOH PeaKIiu https://lib.myschool.edu.ru
12 Apenbl: 6eH30I1 U TOTyosI. TOKCHYHOCTD apEeHOB https://lib.myschool.edu.ru
13 I'eHerrueckas CBs3b YIICBOIOPOIOB, IPUHAICKAIINX K PA3IMIHBIM Kilaccam https://lib.myschool.edu.ru
1 [pupo/HbIe HCTOYHUKH YTIICBOIOPOIOB: IPUPOIHBINA Ta3 M MOMYTHBIC HePTAHBIC Ia3bl, HEYTh U MPOLYKTHI €& 1 https://lib.myschool.edu.ru
nepepaboTKn
15 ITpupo/HbIe HCTOYHUKH YTIICBOIOPOIOB: IPUPOIHBINA Ta3 M MOMYTHBIC HePTAHBIC I'a3bl, HEYTh U MPOLYKTHI €& 1 https://lib.myschool.edu.ru
nepepaboTKu
16 KonTponsHas pabota mo pazzueny «YTIeBoI0pOIbDy https://lib.myschool.edu.ru
17 IpenenbpHbIC OMHOATOMHBIE CITUPTHI: METAHOJ U 3TaHON. BogopoaHas cBsi3b https://lib.myschool.edu.ru
18 MHOroaToMHbI€ CITUPTHI: STHIICHTIUKOIb W TIHIIEPUH https://lib.myschool.edu.ru
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19 deHoIT: CTPOCHHUE MOJIEKYJIIbI, (PU3MUECKUE U XUMHUSCKUE CBOMCTBA, MPUMEHEHHE 1 https://lib.myschool.edu.ru
20 Anpaerunibl: GOpMAaTBACTHT U alleTalbIeru. AlleTOH 1 https://lib.myschool.edu.ru
21 OnHOOCHOBHBIE MTpeebHBIE KapOOHOBBIE KHCIOTHI: MypaBbUHAS U YKCYCHAS 1 https://lib.myschool.edu.ru
22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa pacTBopa YKCYCHOH KHCIIOTBI» 1 https://lib.myschool.edu.ru
23 CreaprHOBas U 0JIEMHOBASI KUCIOTHI, KaK MPEACTABUTENH BBICIINX KapOOHOBBIX KHCIOT 1 https://lib.myschool.edu.ru
24 MpITa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE AEHCTBHE 1 https://lib.myschool.edu.ru
25 CnoxxHbIe 3pUpbI KaK MPOM3BOAHBIC KAPOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX A3(PUPOB 1 https://lib.myschool.edu.ru
26 JKupbl: ruaposn3, npuMeHeHne, OuoIoruuecKas poib KHUPOB 1 https://lib.myschool.edu.ru
27 VYraeBomsl: cocTas, Kiaccuukarys. BakHelime mpecTaBuTeN: TIII0Ko3a, PpyKTo3a, caxaposa 1 https://lib.myschool.edu.ru
28 Kpaxmai u 1eJuti103a Kak pUPOIHbIE OTUMEPHI 1 https://lib.myschool.edu.ru
29 KonTponbHas pabota o pasueny «Kuciaopoaconepxaiiye opraHnuecKue CoeTnHEHHD) 1 https://lib.myschool.edu.ru
30 AMWHBI: METHJIAMHH ¥ AHHITHH 1 https://lib.myschool.edu.ru
31 AMHHOKHCIIOTBI Kak aM(OTepHbIC OPraHMYECKHE COSTUHEHH S, UX OMOJIOTHYecKoe 3HaueHue. [lenTus 1 https://lib.myschool.edu.ru
32 Benku kak MpUPOAHBIE BEICOKOMOJIEKYISIPHBIE COETNHEHHUS 1 https://lib.myschool.edu.ru
33 OCHOBHEBIE TTOHATHSI XMMHUH BEICOKOMOJIEKYISAPHBIX COEIMHEHIH 1 https://lib.myschool.edu.ru
34 OCHOBHBIE METO/IBI CHHTE3a BBICOKOMOJIEKYIISIPHBIX CoeAnHeHni. TlmacTMacchl, KaydyKu, BOJIOKHA 1 https://lib.myschool.edu.ru
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34
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11 KUIACC

KonnyecTBo | JjeKTpoHHBIE
Ne 4acoB ngponbie
n/n Tema ypoka :)Iﬁl‘)l:lI;OBaTeﬂbele
Bcero
pecypchl
1 XUMHYECKU# 37eMeHT. ATOM. DIeKTpOHHAs KOH(UTypalns aTOMOB 1 https://lib.myschool.edu.ru
) [Mepuonnueckuii 3akoH u [lepuoandeckas cuctema XuMuueckux seMeHToB Jl. Y. MeHeneeBa, ux cBs3b C 1 https://lib.myschool.edu.ru
COBPEMEHHOI TEOpHEil CTPOCHHST aTOMOB
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMUYECKUX DJIEMEHTOB U MX COSIUHEHHH 110 TPYIIaM U TIEpUOIaM. https://lib.myschool.edu.ru
3 3HadeHne MeproANYECKOr0 3aKOHA U CHCTEMBI XUMUYecKnX anemeHToB J[.M. MeHneneeBa B pa3BUTHH 1
HayK{
4 Crpoenne BelnecTBa. XUMHUECKas CBSI3b, €€ BU/IBI;, MEXaHU3MbI 00pa30BaHUs KOBAJEHTHOMN CBSI3H. 1 https://lib.myschool.edu.ru
BonoponHas cBsi3b
5 BajeHTHOCTB. DIIEKTPOOTpHUIATENbHOCTE. CTEeHb OKHUCIEHHS. BemecTBa MOJIEKYIIPHOTO 1 1 https://lib.myschool.edu.ru
HEMOJICKYJISIPHOT'O CTPOCHUS
6 ITousATHE O AMCIIEPCHBIX CHCTEMAaxX. VICTHHHBIE M KOJIIOMIHBIE PACTBOPEL. MaccoBast 101l BEIIECTBA B 1 https://lib.myschool.edu.ru
pacTBope
7 Krnaccudukanus 1 HOMEHKIATypa HEOPraHUUECKUX COeTHHEHHH. [ eHeTHYecKas CBSI3b HEOPraHMIECKUX 1 https://lib.myschool.edu.ru
BEIIECTB, Pa3IMYHBIX KJIACCOB
g Knaccuukamnys XMUMHYECKUX pEaKInii B HEOPTaHUIECKON ¥ OPraHUIECKON XUMUM. 3aKOH COXpaHEHHUS 1 https://lib.myschool.edu.ru
MaccChl BELIECTB; 3aKOH COXPAHEHUSI U MIPEBPALICHHUS SHEPTUH PU XUMUYECKHUX PEAKIIUIX
9 Ckopocts peakuuu. O6paTUMBbIE peakini. XHMHUYIECKOE PABHOBECHE https://lib.myschool.edu.ru
10 IMpakTuyeckast pabora Ne 1. «BiusiHue pa3indHbiXx (aKTOPOB Ha CKOPOCTh XUMHUECKON PEaKIIHI https://lib.myschool.edu.ru
1 DeKTponuTHYECKas auccormartis. [IonsaTre o BomopoaHoM mokasarese (PH) pactBopa. Peakuuu HOHHOTO 1 https://lib.myschool.edu.ru
oOMeHa. ['HIpONN3 OpraHu4ecKuX U HEOPraHMYECKUX BELIECTB
12 OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. [loHsTHEe 00 351eKTpOosH3e pacilaBoB U pacTBOPOB COJIEH https://lib.myschool.edu.ru
13 KontponbHas padora 1o paszaeny «Teoperndeckue OCHOBBI XMMHUHY https://lib.myschool.edu.ru
1 Merannsl, ux nonoxenue B [leproauyeckoit cucreme xumuueckux snementoB JI. . Menneneesa u 1 https://lib.myschool.edu.ru

0COOEHHOCTHU CTPOCHHA aTOMOB. O6H_II/Ie (1)I/IBI/I‘IGCKI/IG CBOICTBA METAJIJIOB
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15 CIuiaBel METAJUIOB. DJIEKTPOXUMHYUSCKUH PSIJT HAIPSHKEHUH METaJLIOB 1 https://lib.myschool.edu.ru

16 XI/IMI/I‘IGCKI{G CBOICTBA BOKHEHIIIUX METAIJIOB (HATPHIA, KaJIvii, KaabIMid, MAarHUH, aJJIOMUHHAN) U UX 1 https://lib.myschool.edu.ru
COCIMHEHHI

17 XuMHUYeCcKre CBOMCTBA XpoMa, MEIH ¥ UX COEITUHEHUH https://lib.myschool.edu.ru

18 XHUMHUUECKH€E CBOMCTBA 1IMHKA, XKeJle3a U UX COEeIMHEHUI https://lib.myschool.edu.ru

19 [Ipaktudeckas padora Ne 2. "Pemenne skcriepuMeHTaIbHBIX 33/1a4 M0 TeMe «MeTaib»" https://lib.myschool.edu.ru

20 Hemeramel, ux mojaokenue B [leproanyeckoi cucreme xumuueckux anementos 1. Y. MeneneeBa n 1 https://lib.myschool.edu.ru
0COOCHHOCTH CTPOCHUST aTOMOB

1 dusnyecKre CBOMNCTBA HEMETATOB. AJIIIOTPOITHS HEMETAUTOB (Ha IpUMepe KUCIIopoia, cepsl, hochopa u 1 https://lib.myschool.edu.ru
yriaepona)

22 XUMHYECKHE CBOWCTBA T'aJIOTeHOB, CEPhI U UX COSTMHEHHI 1 https://lib.myschool.edu.ru

23 XuMHYecKre CBONCTBA a30Ta, pocodpa U UX COSIMHEHUI 1 https://lib.myschool.edu.ru

24 XUMHYECKHe CBONCTBA YIiIepo/ia, KPEMHHSI U UX COSMHEHU I 1 https://lib.myschool.edu.ru

25 IIprMeHeHnE BaKHENIIINX HEMETAIIIOB M UX COEANHEHMIMA 1 https://lib.myschool.edu.ru

26 O606mi:HHe W CHCTeMaTH3aIHS 3Haf11/1171 o TeMe «HeMeTamibly. BerauciieHus 1Mo ypaBHEHUSAM XHMHIECKHX 1 https://lib.myschool.edu.ru
PEaKIHii ¥ TePMOXHUMHUYECKHE PacUETh

27 Ipaxtrueckas pabora Ne 3. «PelieHne 9KCIIEpUMEHTANIBHBIX 3a1a49 Mo Teme "HemeTamib"» https://lib.myschool.edu.ru

28 Konrponbuas pabora mo Temam «Mertaimnsi» u «Hemerasmsn https://lib.myschool.edu.ru

29 Heopraunueckne v oprannvecKkie KACIOThl. Heopranmaeckue u OpraHinueckre OCHOBAHHUS https://lib.myschool.edu.ru

30 AMQOTepHBIE HEOPTAHUYECKHME U OPTaHUIECKUE COSAMHEH . | eHeTHUecKas CBSI3b HEOPraHMYECKUX U 1 https://lib.myschool.edu.ru
OpraHUYECKUX BEIIECTB

31 Posib XUMHUH B 00CCIICYCHUH YKOJIOTHYECKOM, SHEPTETUIECKON U MHIIEBON 0€30I1aCHOCTH, Pa3BUTHH 1 https://lib.myschool.edu.ru
METUITAHBI

32 IMpencraBierus 00 OONMX HAYYHBIX MPUHIIUIIAX TPOMBIIIIEHHOTO TOMYyYCHHUS BAKHEHIIINX BEIICCTB https://lib.myschool.edu.ru

33 YennoBeK B MUPE BEIIECTB U MATEPHAIIOB https://lib.myschool.edu.ru

34 XuMus ¥ 3710pOBbE YETOBEKA https://lib.myschool.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

METOANYECKHUE MATEPUAJIBI JJI51 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






