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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma Mo XuMuM Ha ypOBHE CpeAaHEro oliiero oopazoBanus paspadoTaHa Ha
ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6 oOpa3oBaHuM B
Poccuiickoit ®enepanuuy», TpeOoBaHMI K pe3yabTaTaM OCBOEHUS (enepanbHON
oOpasoBaTeNnbHOM MporpamMmbl  cpeaHero obmiero ooOpaszoBanus (POII  COO),
npencTaBiIeHHBIX B DeepanbHOM rocyaapcTBeHHOM obpa3oBaTtenbHoM ctannapte COO,
¢ yuérom KoHuenuuu npenogaBanus yueOHOro npeaMeTa «XHUMus» B 00pa3oBaTeIbHbIX
opranmzanusax Poccuiickoit dexepanun, pearn3ylOIIUX OCHOBHBIE 00pa3oBaTebHbIC
IIPOrpaMMBbl, U OCHOBHBIX MoioxkeHuM «CtpaTernu pa3BuTHs BocniuTaHusa B Poccuiickoi
®enepannn Ha niepuon 10 2025 roma» (Pacmopsikenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOZ0B K pa3pabOTKe MpOrpamMMbl MO XUMHHU, K ONpPEAeIeHUI0 00Iei
cTpaTeruu OOy4YeHHs, BOCIIHMTAHUS M PAa3BUTUS OOYYAIOMIUXCS CPEACTBAMH y4EOHOTO
mpenmera «Xumus» st 10-11  xmaccoB Ha  0a30BOM  ypOBHE  COCTaBUIU
koHentyaipHble nonoxeHus PI'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH,
COJIEp)KaHUs, PE3YJIbTaTOB OOy4deHHss U TpeOOBaHUN K YPOBHIO IOATOTOBKHU
BBIMTYCKHHUKOB.

Xumuyeckoe o0Opa3zoBaHHE, IMOJY4aeMOE€ BBIMTYCKHUKaMU 0011e00pa3oBaTeIbHOMN
OpraHM3alluy, SIBISETCA HEOThEMJIEMOM 4YacThio WX 00pa3oBaHHOCTH. OHO CIIYXKUT
3aBepUIAIOLIMM H3TallOM peaju3alMd Ha COOTBETCTBYIOLUIEM €My 0a30BOM YpOBHE
KIIFOYEBBIX LEHHOCTE!, MPUCYIIUX LIETIOCTHOM CHCTEME XMMHUYECKOro 00pa3oBaHus. JTU
LEHHOCTH KacaroTCsl MO3HaHMWs 3aKOHOB NPUPOAbI, (GOPMHUPOBAHHUS MHUPOBO33PEHUS U
oOmel KyapTyphl 4YEJIOBEKa, a TaKKe HKOJOTMYECKd OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 370pOBBI0O U MpHUPOIHOW cpene. Peammsyercs xumuueckoe o0Opa3oBaHUe
o0yyaromuxcsi Ha YpPOBHE CpeAHEro ooOmero oOpa3oBaHUS CPEICTBAMHU y4eOHOTO
npeamMera «XUMHs», CoAepkKaHUe U MOCTPOCHUE KOTOPOTo ONpe/ieieHbl B IPOrpaMMe 1o
XUMHHM C Y4€TOM crenu(puKy HayKu XMMUHM, €€ 3HAueHUs B NMO3HAHUU MPUPOAbl U B
MaTepUaIbHOW KU3HU OOLIECTBA, a TaKXke C Y4€TOM OOIIMX IleJiel M MPUHLUIIOB,
XapaKTEepU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEHEr0 0011Iero oopa3oBaHus B
Poccuiickoit @enepanmu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyl poib B
COBPEMEHHOI IWBUJIM3ALMH, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOW KyJabTyphl. OHa
BHOCHT CBOM BKJIaJ] B JOPMUPOBAHKE PALIMOHAIBHOTO HAYYHOTO MBIILIECHUS, B CO3/IaHUE
IIEJIOCTHOTO TPEJCTaBICHUS 00 OKpYXKalIIeM MHpEe Kak O €IMHCTBE MPHUPOAbl U
YelioBeKa, KOTopoe (opMHpyeTcss B XMMUUM Ha OCHOBE IOHHMMAaHHUS BELIECTBEHHOTO
COCTaBa OKPY’KAIOILEro MHUpa, OCO3HAHUS B3aUMOCBSI3M MEKJY CTPOCHHEM BEILECTB, UX
CBOICTBaMU M BO3MOKHBIMU 00JIACTSAMH IIPUMEHEHUS.

TecHO B3aUMOJAEHCTBYS € JPYIMMH €CTECTBEHHbIMH HAayKaMH, XHMHs cCTaja
HEOTHEMJIEMON YaCThI0O MUPOBOI KyJIbTYPhl, HEOOXOJIUMBIM YCIIOBUEM YCIEIIHOTO TPy/Jaa
¥ JKU3HU KaX/10To 4ieHa oomectBa. CoBpeMeHHass XMMHUS KaK HayKa co3uaaTeibHasl, Kak
HayKa BBICOKMX TEXHOJOTMH HalpaBjleHa Ha peuieHue TJI00ANbHBIX MpobiaeM



YCTOMYMBOTO pAa3BUTHA YEJIOBEUECTBA — CBHIPHEBOW, SHEPIreTHYECKOW, MHILEBOM,
9KOJIOTMYECKON 0€30MacHOCTH U OXPAaHbI 3J0POBBSI.

B coorBerctBMM ¢ OOMKMMH UENSIMH W NPUHLUNAMH CPEIHETO OOIIEro
oOpazoBanusi cojaepxkanue mnpeamera «Xumusa» (10—11 xmaccel, 0a30BBI ypOBEHB
U3y4YeHHsI) OPUEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY
oOyJaromuxcsi, HeOOXOJUMYI0 UM Il BBIPAOOTKM MHUPOBO33PEHUECKHX OPHEHTHUPOB,
YCIICNITHOTO BKJIFOUEHUSI B KU3Hb COIMyMa, MPOJOJDKEHHUS OOpa30BaHUS B Pa3IMUHBIX
o0acTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTaBisonuMu npeameTa «XuMus» sBIS0TCsS 0a30Bble Kypchl — « Opranndeckas
xumusi» U «OO01as 1 HeopraHU4ecKas XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIep KaHUS
KOTOpBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKW: CHUCTEMa 3HAHMHA 110 HEOpPraHUYECKOU
XUMUH (C BKJIIOYCHHEM 3HAaHUW W3 OOMed XWMHM) W OpPraHUYEeCKOW XUMUHU.
@dopMuUpOBaHHUE JIaHHOW CHCTEMBl 3HAHUU MPU HM3YYEHHUHM NpeaMeTa O0eCHeuuBacT
BO3MOXXHOCTh PACCMOTPEHUSI BCETO MHOI000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHSATHUH,
3aKOHOB U TEOPUN XUMHH.

Crpykrypa conxepkanusi KypcoB — «Opranudeckass xumusi» u «OOmas u
HeopraHuyeckast XMMHs» c(hOpMHpOBaHa B MpOrpaMme MO0 XMMUU HA OCHOBE CUCTEMHOTO
MOAX0/a K U3YUEHHI0 yueOHOT0 MaTepuaia u o0ycIOBlIeHa HCTOPUIECKH 0O0CHOBAaHHBIM
pa3BUTHMEM 3HAHUM Ha ONPEACIEHHBIX TEOPETHYECKUX YpOBHAX. Tak, B Kypce
OpraHMYEeCKOW XMMHUHU BEIIECTBA PAacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPHH
CTPOCHMSI OpPTraHMYECKHX COCJUHEHUM, a TakKe Ha YpPOBHE CTEPEOXUMUYECKUX H
ANIEKTPOHHBIX MPEJCTABICHUI O cTpoeHuH BemiecTB. CBeneHus: 00 M3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOJAOB JI0 CIOXHBIX OHOJIOTHYECKU
AKTUBHBIX COEAWHEHMH. B Kypce OpraHmyeckod XUMHUHM TMOJY4YalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO o0OIIero o00pa3oBaHUs IepBOHAYAJIbHbBIE
MPEJICTABIICHUSI O XUMHYECKOW CBS3HM, KIACCU(PHUKAIMOHHBIX TNPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BELIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKIUU.

[lon HOBBIM yrjaoMm 3peHuss B mpeameTe «XuMHs» 0a30BOr0  YpOBHS
paccMaTpuBaeTCsl M3yuY€HHBII Ha  YpPOBHE OCHOBHOro oOmiero oOpa3oBaHUs
TEOPEeTUYECKUI MaTepuan U (aKTOJIOTMUECKHe CBEIACHHUS O BEIEeCTBAX U XUMHYECKOH
peakuuu. Tak, B 4acTHOCTH, B Kypce «O01as 1 HeopraHmdeckasi XuMus» 00y4Jaronumcst
MIPEAOCTABIIETCS  BO3MOXKHOCTH OCO3HAaTh 3HAYCHUE IEPUOJAMYECKOTO 3aKOHA C
OOIIETEOPETUUECKUX M METOAOJIOTHYECKUX MMO3ULUN, TIy0XKe MOHATh HCTOPHUYECKOE
W3MEHeHne (YHKIMA O5TOro 3akoHa — OT oboOmarmel 10 OOBACHSIOMEH Hu
MPOTHO3UP YIOLIEH.

Enunas cucrtemMa 3HaHMN O BaXKHEHIIMX BEIIECTBAaX, MX COCTaBe, CTPOCHHH,
CBOMCTBaX M MNPUMEHEHUH, a TaKXKE€ O XHUMHUECKUX PEaKUHUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX NpOTeKaHusi aomnoyiHseTcss B Kypcax 10 u 11 kimaccoB anemeHTamu
COZICpKaHUs, UMECIOIIMMH KYJIbTYPOJIOTMYECKUI U NMPUKIAJIHON XapakTep. DTH 3HAHMS
CHOCOOCTBYIOT TOHMMAHMIO B3aMMOCBSI3U XMMHUHU C JIPYTUMU HayKaMH, pPacKpbIBalOT €€
pOJib B TO3HABATEIbHOM M NPAKTUYECKOW JAESTENIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT
BOCIIMTAHUIO YB)XCHHSA K MPOIECCY TBOPYECTBA B OOJIACTH TEOPHUU U TNPAKTUUYECKHX
MPWIOKEHU XWUMHH, TOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U



JUYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XHMHEH, KPUTHYECKH OCMBICITHBATH
WHGOPMAIIHIO ¥ IPUMEHSTH €€ IS MIOTIOJHEHUS 3HAHUH, PEIICHUSI HHTEIUICKTYATbHBIX U
AKCMIEPUMEHTAIILHBIX HCCIICIOBATEILCKUX 3a1ad. B 1meinoMm cojaepxaHue y4eOHOTO
npenMera «XUMUS» JaHHOTO YPOBHSI W3YYCHHsI OPUEHTHUPOBAHO Ha (opMHUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUECKONW OCHOBBI JIJIsl TOHUMaHUsI GUIOCOPCKUX UICH, TaKUX
KaKk: MaTepuaJbHOE E€IUHCTBO  HEOPraHMYECKOr0 W OPraHu4eckoro  Mupa,
00yCIIOBJICHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM W CTPOEHHEM, I03HABAEMOCTh
MIPUPOJIHBIX SIBJICHUH MyTEM SKCIICPUMEHTA W PEIICHUSI POTUBOPCUUN MEXKIY HOBBIMHU
dakTaMu M TEOPETUYCCKUMHU MPENOCHUIKAMHU, OCO3HAHHE POJIM XUMHUH B PEIICHUU
IKOJIOTHYECKHUX TPOOJIeM, a Tarkke MpolieM COEpPeKEeHHs SHEPreTUYCCKUX PECYpPCOB,
CBIPBSI, CO3/IaHUS HOBBIX TEXHOJIOTUH M MAaTEPUAIIOB.

B mane pemieHus 3ama4 BOCIUTAHUS, PA3BUTHS U COLUAIH3AIUU OO0YUYAOIUXCSI
MPUHSTHIE TPOTPAMMON 110 XUMHUU TOJIXOIbI K ONPEACIICHUIO COJCPIKAHUS U TIOCTPOSHUS
npeaMeTa mpeaycMaTpuBaioT (OPMHUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX JACHCTBUIA,
UMeronuX 0a30Boe 3HAUCHHUE I PA3IMYHbBIX BUJIOB JCATEILHOCTH: PEHICHHs MpoOieMm,
MIOWCKa, aHaJn3a U 00pabOTKKU MHGPOPMAIIUU, HEOOXOIUMBIX ISl MPUOOPETCHHSI OIBITA
MPAKTUYECKOW M HCCIIEAOBATEIBLCKON NEATeTLHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B
MO3HAHUY XUMHH.

B mpaktuke mpernogaBaHUS XHMHH KaK Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHusl, TaK U Ha YPOBHE CpeaHero odmiero oOpa3oBaHUs, MPU ONpPEIEICHUH
COJIEpP)KATEbHOW  XapaKTePUCTUKU IeNied M3y4YeHHs TpeaMeTa  HarpaBiIeHUEM
NEPBOCTENIEHHOW 3HAYMMOCTH TPAJAMIMOHHO TpHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOW HAyKH KaKk O0O0JacTH COBPEMEHHOTO €CTECTBO3HAHMUS, TNPAKTHICCKON
JCSATEIBHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyabTyphl. C
METOJIMYCCKOM TOYKH 3pEHUS TAKOHW MOJXOJ K OTIPEICIICHUIO [IeJIeH U3YUeHUs MpeIMeTa
SIBJISICTCSI BIIOJTHE OTIPaBIaHHBIM.

CornacHo JaHHOUM TOYKE 3PEHUS TJIABHBIMH IEJIIMH U3YYCHUS TpeaMeTra « XuMUs»
Ha 6a30BoM ypoBHE (10 —11 ki1.) aBasIOTCS:

e (opmupoBaHuE CHCTEMBl XMMHUYECKHX 3HAHWN KaK BOXKHEWINEH COCTABIISIIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpPa, B OCHOBE KOTOPOH JIekKAT KIIOYCBHIC
TOHSTHSI, (yHIAMEHTAIbHBIE 3aKOHBI U TEOPUHA XUMUHU, OCBOCHHE SI3bIKAa HAYKH,
YCBOCHHE U MMOHUMAaHHUE CYIIHOCTU JOCTYITHBIX 0000IIEHUI MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBIICHHUS,

e (opmupoBaHue W pa3BUTHE MNPEJACTABICHUI O HAay4YHBIX METOJaX IMO3HAHUS
BCIIECTB U XUMHYECKHUX PEAKIMH, HEOOXOMMMBIX ISl TPHOOPETECHUS YMEHHI
OpPUEHTHPOBATHCS B MHUPE BEMIECTB U XUMHUYCCKUX SIBJICHHA, UMCIOMUX MECTO B
IIPUPOJE, B IPAKTUUECKON U ITOBCEHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CHOCOOOB MESTEILHOCTH, CBSI3aHHBIX C HAOIIOJIEHUEM U
00BSICHEHUEM XMMHUYECKOTO IKCIIEPUMEHTA, COOTI0CHUEM TPaBMII 0€30M1acHOTO
oOparieHus ¢ BelecTBaMHu.

Hapsimy ¢ aTuM, cojaepikaTelibHas XapaKTEPUCTHKA IEed W 3aJad U3YYCHHS
npeaMeTa B MporpaMMme 1Mo XMMHH YTOYHEHAa W CKOPPEKTHPOBAHA B COOTBETCTBHH C



HOBBIMU TPUOPUTETaMH B CHUCTEME cpenHero oOmiero ooOpa3oBanus. CerojaHs B
MPEToJaBaHUU XWMHH B OOJIBIIEH CTEMCHW OTAAETCS MPEANOYTEHHE MPAKTHIECKON
KOMITOHCHTE COZCpX)aHUsl OOYYCHHs, OPHCHTUPOBAHHOW HA IOATOTOBKY BBITYCKHHUKA
o01reo0pa3oBaTeIbHOM  OpraHM3alliy, BIAJCIONIET0 HE HabopoM  3HaHWM, a
(YHKIIMOHATTBHOW TpPaMOTHOCTBIO, TO €CTh CINOCOO0aMH W yMEHHSMH aKTHBHOTO
NOJTyYeHUs] 3HAHUM ¥ MPUMEHEHHUS MX B PEaTbHOM KH3HU YISl PEUICHUS MPAKTUIECKUX
3aad.

B cBsi3M ¢ 3TUM Npu HM3ydYECHHUH NpeaMeTa «XUMUS» JOMHHHPYIOIIEe 3HAYCHUE
NpruoOpPETAIOT TaKUE IEIH U 33Ja9d, KaK:

ajanrainys OOYYaroIIMXCsA K YCJIOBHSAM JIMHAMHYHO Pa3BHBAIOLIETOCS MHPA,
(dbopMUpOBaHHE WHTEIIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOH K CaMOOOpPa30BAaHHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIIbBHOMY TPUHSTUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

dbopMupoBaHHe y 00y4YaIOUIUXCs KIIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHLMH),
UMEIONIUX YHHMBEpPCAIbHOE 3HAYEHUE MJISl Pa3IMYHBIX BHUJIOB ACSTEIBHOCTH: PEIICHUS
npoOieM, T[OWMCKa, aHauuM3a ¢ O00paboTku HWHQOpMAIMHM, HEOOXOTUMBIX IS
MPUOOPETEHHS ONBITA NIEATEIBLHOCTH, KOTOpas 3aHMMAcT BaXKHOE MECTO B TO3HAHUU
XUMHH, a TaKKe JUIsI ONCHKA C TIO3HMIMA DKOJIOTHYECKOW OE30TacHOCTH XapakTepa
BITUSTHUSL BEIIECTB M XMUMHYECKHX IPOIIECCOB HA OPraHW3M YeJIOBEKa M TPHPOIHYIO
cpeny,

pa3BUTHE TIO3HABATENIBHBIX HHTEPECOB, HWHTEIUIEKTYAIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH OOy4arolUXCs: CHOCOOHOCTH CaMOCTOSITEIBbHO MPUOOPETaTh HOBBIC
3HaHUS IO XUMHUHU B COOTBETCTBHHM C YXHU3HEHHBIMH IOTPEOHOCTSIMH, HCIIOJIB30BATh
COBPEMCHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH JIJIsl TIOMCKA ¥ aHaJIn3a y4eOHOW M HayJIHO-
HOIYJISIPHON HH(POPMAITUN XUMHUYECKOTO COACPKAHUS;

dbopMupoBaHHE W pa3BUTHE y OOYYAIOMIMXCS ACCOIUATHBHOTO W JIOTUYECKOTO
MBIIIJICHUS, HAONIOAATeTLHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOPbIE OCOOECHHO
HEOOXOMUMBI, B YACTHOCTH, NPH IUIAHUPOBAHWH W TIPOBEJACHUU XUMUYECKOTO
AKCIEPUMEHTA;

BOCIIUTAaHHUE Y 00y4aroIuXcsi YOSKIEHHOCTU B TYMAaHUCTUUECKOW HAMIPaBICHHOCTH
XUMHHM, €€ BaXXHOW pOJM B PEIIEHHH TJI00ATbHBIX MPOoOJIeM paloOHAIBLHOTO
MPUPOJIOTIONIE30BAHMSI, TIOMOJIHEHHUS JHEPIeTHUECKHX PECYpCOB M COXPaHEHUS
MPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEKHOTO OTHOIIEHUS K
MPUPOJIE W CBOEMY 3J0POBBIO, a TaKXKE MPHUOOPETEHUS OIbBITA WCIIOIH30BAHUS
TIOJTYYCHHBIX 3HAHWH NI MPHHATHS TPAMOTHBIX PEIICHUNA B CHUTYAIlHsIX, CBS3aHHBIX C
XUMHUYECKUMHU SIBICHUSMH.

B ydeOHoMm 1utane cpemgHero oOiiero obpa3zoBaHUs MpeAMET «XUMHs» 0a30BOTO
YPOBHS BXOJIUT B COCTaB MpeaMeTHOU o01acTu «EcTecTBeHHO-HAYyYHBIE MTPEAMETH.

OOmiee 4KMCIO 4YacoB, OTBEIEHHBIX /JId W3Y4YEHUS XUMHH, Ha 0a30BOM YypOBHE
cpeanero oobiero odpa3oBaHus, cocTaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 gac B
HEZICIIO0), B 11 KJjacce — 34 yaca (1 4ac B HEJIEINIO0).



COJEPKXAHUE OBYUYEHMUAA
10 KJTIACC
OPI'TAHUYECKAS XUMUA

TeopeTuyeckue 0CHOBbI OPraHMYecKOH XUMHH

[IpenMer opraHmdeckod XuUMHUH: €€ BO3HMKHOBEHHUE, pa3BUTHE M 3HAYCHHUE B
MIOJIyYEHHH HOBBIX BELIECTB MW MaTepuanoB. Teopus CTPOEHHsS OPraHUYECKUX
coenuHeHuit A. M. ByrtnepoBa, €€ ocHOBHble mnosoxkeHUs. CTpyKTypHble (HOPMYJIIBI
OpraHMyecKkux BemiecTB. ['omonorus, n3omepusi. XuUMUYecKas CBSI3b B OpraHUYECKUX
COEJIMHEHUAX — OJIMHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenue o KiIaccu@UKaluyM oOpraHudeckux BemecTts. HomeHknaTypa
OpPraHMYECKHX COEJUHEHUH (CHUCTEMATHYECKasi) U TPUBUAJIbHBIE HA3BAHUS BaXKHEMILINX
MIPEICTaBUTENEN KIIACCOB OPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAIBHBIE ~ METOJbl H3Y4YEHHUS BEIIECTB M HUX MPEBpaLICHUI:
O3HAaKOMJIEHHE C 00Opa3lamMHu OpraHMYeCKUMX BELIECTB M MaTepuajlaMH Ha HUX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJl OpraHMYeCKUX BELIECTB, HAOMIOJEHHE U  ONHMCaHUe
JEMOHCTPAIIMOHHBIX ONBITOB I10 MIPEBPALLEHUIO0 OPraHUYECKUX BEUIECTB IIPU HarpEBaHUU
(nnaBneHue, 00yriIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUUECKUH psia. MeTaH 1 3TaH — NpOoCTenIIne
NpeACTaBUTENN ANKAHOB: (pU3MUYECKHEe U XMMHUYECKHE CBOMCTBA (peakluyu 3aMeleHus 1
TOpEHUs ), HAXOKIECHHUE B IPUPO/JIE, TOTYyUYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKHH psii. OTWIEH M HPONWIEH —
OpocTeiIne NpeJCTaBUTENHN ATKEHOB: (PU3UYECKUE M XUMHUYECKUE CBOMCTBa (peakiuu
TUAPUPOBAHUSA, TaJOr€HUPOBAHUSA, THUApATAllMU, OKHUCICHHS U MOJHUMEpHU3allnn),
MOJTyYEHHUE U MPUMEHEHHE.

Ankanuensl: OyraameH-1,3 u wMertunOyraauen-1,3: cTpoeHue, BaKHEUIIHE
XMMHUYECKHE CBOMCTBA (peakuus noaumepusauun). [loaydyeHne CHHTETHYECKOTO KayuyKa
Y PE3UHBIL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, FOMOJIOTUYECKHH psAl. AUETHIEH —
HOPOCTEHIINNA MPeICTaBUTENb AIKUHOB: COCTaB, CTPOEHHE, (PU3MUECKHe U XMMHUYECKHUE
CBOWCTBa (peakuuM TUAPUPOBAHHUSA, TaJOr€HUPOBAHUS, THUApaTallud, TOPEHHs),
MOJIy4€HUE U IPUMEHEHHUE.

Apenbl. beHson: coctas, cTpoeHue, PU3NUECKue U XUMUYECKHE CBOMCTBA (peaKIuu
TaJIOTCHUPOBaHUsI W HUTPOBAHMS), MOJIy4YeHUE U TpuMmeHeHue. Toryon: cocmas,
cmpoenue, @uauueckue U XumMuueckue ceolcmea (peakyuu 2an0ceHupo8aHus U
HUMPOBAHUsl), NoLyyeHue u npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHyeckas CBA3b
MEX/y YIJIEBOJOPOIaMH, IPUHAIEKAIMMHI K pa3IM4YHbIM KIlaccaM.

[IpupoaHble UCTOYHUKH YIIIEBOAOPOAOB. [IpupoaHblii ra3 v nmonyTHele HeTIHbIE
ra3pl. Hedthb 1 e€ mpoucxoxaenue. Crocobbl nepepaboTku He(THU: MEPEroHKa, KPEKUHT
(TepMuyeckuil, KaTanuTUyeckuil), mnuponus. I[IpoaykTbl mnepepaboTku HedTH, UX



MPUMEHEHUE B TNPOMBIIUIEHHOCTH M B ObITy. KaMeHHBIIl yronb W NpPOAYKTHI €ro
nepepadoTKH.

OKCIEPUMEHTAIBHBIE  METOABI HW3Y4YEHHs BEUIECTB W HX IPEBPAICHUN:
O3HaKOMJIEHHE ¢ 00pa3llaMM IUIaCTMAacC, KaydyKoB M pe3uHbl, Kojuiekuuu «HepTb» u
«Yrosby», MOAEIUPOBAHUE MOJEKYJI YIVIEBOJAOPOJOB U  TAJIOIE€HOIPOU3BOIHBIX,
NpOBE/ICHNE NPAKTUYECKON PabOTHI: MONYYEHUE 3TUICHA U U3yUYEeHUE ero CBOMCTB.

PacuétHrle 3agaun.

Boruncnenus no ypaBHEHUI0 XMMHMYECKOM peaklHH (Macchl, 00bEMa, KOJIUYECTBA

UCXOJTHOTO BEIECTBA WJIM TPOJYKTa pEaKIUU IO HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WIH MPOIYKTOB PEAKIIHH).

Kucnopoacoaep:kanue oprannyeckne coeJuHeHUs

[IpenenbHble 0IHOATOMHBIE CIIUPTHI. METaHOI U 3TAHOJ: CTpOeHUEe, GU3NUECKUE U
XUMUYECKHE CBONCTBAa (pEaKklUU C aKTUBHBIMU METaJUlaMH, TajOr€HOBOJOPOJaMH,
ropeHue), npuMeHeHue. BomopoaHbie cBsI3M MeXay MOJeKylaMu cnupToB. [leiicTBue
METaHOJIa ¥ 3TaHOJIa HA OPTaHKU3M YelIOBeKa.

MHoOroaToOMHbIE CIUPTHI. DTUICHIJINKOIb U TIUIEPUH: CTpOeHUE, GU3NYecKue u
XUMUYECKHE CBOWCTBAa (B3aUMOJICUCTBUE CO WIEIOYHBIMU METaUIaMHU, KadeCTBEHHAs
peakiisi Ha MHOTOATOMHBIE CIUPTHI). JlelicTBMe Ha opraHu3M 4enoBeka. lIpumeHeHue
TJIMIIEPUHA U STUJICHTJIMKOJIA.

@deHoI: CcTpOCHUE MOJIEKYIbl, (U3MYECKHEe U XUMHYECKHE CBOMCTBA. TOKCUYHOCTH
tdenomna. [Ipumenenue denoma.

Anpaeruabpl U kemownsi. Dopmanblerui, aleTanbIerHl: CTpoeHue, Gpu3ndeckue u
XUMUYECKHE CBOMCTBA (pEaKkiM OKHUCJICHUS ¥ BOCCTAHOBJICHUS, KayeCTBEHHBIE
peaKim), MoayuYeHne U MPUMEHEHHE.

OnHOOCHOBHBIC TpeNeibHble KapOOHOBBIE KHCIOThl. MypaBbuHAs U YKCYCHas
KHUCTIOTHI: CTpOeHUE, GU3NIECKHe U XUMUYECKHE CBOMCTBA (CBOICTBA, 00IIMe s Kilacca
KHUCTIOT, peakmus JTepudukanuu), monydeHue u mnpumeHeHue. CreapuHOBas U
OJICMHOBAsI KUCJIOTHI KaK MPEJACTaBUTENIU BHICIINX KapOOHOBBIX KUCIOT. Mblja Kak COJIN
BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JICHCTBUE.

CrnoxHble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MAPOJIN3 CIOKHBIX
adupoB. Kupsl. ['uaponus xupos. [Ipumenenue xxupos. buongornueckas poib KUPOB.

VYrieBonpl: coctaB, KiaccuuKais YrieBoJOB (MOHO-, IU- U TOJUCAXaPUJbI).
['mroko3a — npocTelnii MOHOCaxapHl: OCOOEHHOCTH CTPOEHHS MOJIEKYJIbI, (PU3NYEeCKue
U XUMHUYECKHE CBOMWcTBa (B3aumojeilictBue ¢ rugapokcugom wmeau(ll), oxucnenue
aMMMAuYHBIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHHE, OpOKEHUE TIIOKO3bI),
HaXO0XJICHUE B MIPHUPOJIE, TPUMEHEHHE, Ononoruueckas poiib. @orocunte3. OpykTo3a Kak
U30MEp TIIFOKO3BI.

Kpaxman u wemntono3a Kak mpupojHble mnonumepbl. CTpoeHue Kpaxmalia Hu
1esutroa03el. dusndeckre U XUMUYECKHUE CBOMCTBA Kpaxmana (THIpOoJin3, KaueCTBEHHAs
peaKIusi C HOJI0OM).

OKCnepUMEHTAIbHBIE METOABl HW3Y4YEHHS BEHIECTB U WX  IPEBpaIlCHUN:
MpoBeJIeHNE, HAOMIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OTBITOB: TOPEHUE CIHPTOB,
Ka4eCTBEHHBIC PEAKIMH OJTHOATOMHBIX CIIUPTOB (OKHCIeHHE dTaHona okcuaom meau(11)),



MHOTOATOMHBIX CIHPTOB (B3auMojiciicTBue TauiepuHa ¢ ruapokcuaom Mmeau(ll)),
anbJeruioB (OKUCIEHHE aMMHUAa4yHbIM pacTBOpoM okcuaa cepebpa(l) m rumpoxcumom
menu(ll), B3aumopeiicTBue Kpaxmana C HOJOM), MPOBEIACHUE MPAKTUYECKOW pPabOTHI:
CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBHI.

PacuétHrle 3agaun.

Bbruncnenus mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOIUYEeCTBa
UCXOJHOTO BEIIeCTBA WJIM NPOAYKTAa peaKklWd N0 U3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIIIH).

AzoTCoepKalliie OpraHu4ecKre COeqMHEeHMS.

AMUHOKUCIIOTB Kak aM@OTepHble OpraHudeckue coeAuHeHus. Duznueckue u
XMMHUYECKHE CBOMCTBA aMHHOKMCIIOT (Ha MpUMEpE IIMIMHA). bruosiornueckoe 3HaueHUe
amMmuHOKHUCHOT. [lenrTuabl.

benku Kkak mNpUpPOJIHBIE BBICOKOMOJIEKYJSpHbIE coeauHeHus. llepBuuHas,
BTOPUYHAs U TPETHYHAsI CTPYKTypa OenKoB. XMMHUYECKHE CBOWCTBA OEJIKOB: MIPOJIU3,
JIeHaTypalysl, KaueCTBEHHbIE peaKLUU Ha OENKH.

OKCIIEpUMEHTAIBHBIE  METOJbl H3Y4YEHHUS BEIIECTB M UX IPEBPALICHUI:
HaOJIIOJICHUE M OIMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JI€HaTypanus O€IKOB IHpH
HarpeBaHUH, IBETHBIE PEAKLUU OEJIKOB.

BricokoMouIeKyIsIpHbIE COCANHEHHS

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJEKYJSIPHBIX COEOUHEHHI: MOHOMED,
HIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIMMEPH3AIUH, CPEIHAS MOJIEKYIISIpHAs Macca.
OcCHOBHBIE METO/ABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECOUHEHUN — IOJMMEpU3alus U
MOJINKOHJICHCALHSI.

OKClepUMEHTAJIbHBIE  METOJbl H3Y4YeHHUS BEIIECTB M WX MpEeBpalICHUI:
O3HaKOMJIEHHE ¢ o00pa3laMl MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJacTMacc,
Kay4yKOB.

MexmpeameTHbIe CBSA3HU.

Peanuzanus MeXnpeaIMETHBIX CBA3€d NpU M3YYEHUU OopraHudeckod xumuu B 10
KJ1acce OCYLIECTBISIETCS Yepe3 MCIOJIb30BaHUME KaK OOIIMX €CTECTBEHHO-HAay4HbIX
NOHATHMA, TaK M TOHATHM, SBIAIOIIUXCS CHUCTEMHBIMM MU OTIEJBHBIX IIPEAMETOB
€CTECTBEHHO-HAy4YHOTI' 0 LIUKJIA.

OOmue ecTecTBEHHO-HAay4YHble IOHSTHS: SIBJIEHUE, HAay4YHBIM (akT, Trunoresa,
3aKOH, TEOpUs, AaHalu3, CHUHTE3, KiIacCU(UKalMsi, MEePUOJUIHOCTb, HAOIIOIECHUE,
U3MEpEHUE, SKCIIEPUMEHT, MOJIETTUPOBaHHUE.

®dusmnka: Matrepus, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJA, SHEPreTHUECKUM
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHWE BEIECTBA, (U3MUYECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHHUS.

buonorus: xnerka, opraHuszM, Ownocdepa, oOMEH BelIeCTB B OpraHU3ME,
(doTocuHTE3, OMOJIOTrMYECKH AaKTUBHBIE BellecTBa (OEJIKH, YIIIeBOAbL, KUPHI, (DepMEHTHI).

['eorpadus: MuHepanbl, TOpPHbIE TOPOJIbI, IOJIE3HbIE HCKOMAEeMble, TOIJIUBO,

peCypCHlI.



Texuonorus: MUIICBLIC MPOAYKTBI, OCHOBBLI PAllMOHAJIBHOTO IIHMTAaHWA, MOIOIIUC
CpCacCTBa, JICKAPCTBCHHBIC U KOCMETUYCCKHEC NIPCIIapaThbl, MATCPUAJIBI U3 HCKYCCTBCHHBIX
1 CHHTCTHYCCKHUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHNYECKAS XUMUSA

Teoperuyeckue 0CHOBBI XUMHUM

XUMHUYECKUN 3JIeMeHT. ATOM. Slapo atoMa, M30TOMbl. DJIEKTPOHHAs 00O0JIOUKA.
DHepreTUYecKue YpPOBHH, IMOAYPOBHHU. ATOMHBIC OpOWTanmu, S-, P-, d- 3JIEMEHTHI.
Oco0OeHHOCTH pachpeielIeHUs] AJIEKTPOHOB 10 OPOUTANISIM B aTOMAax 3JIEMEHTOB TEPBbIX
YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(PUTypaIis aTOMOB.

Ilepnonnueckuii 3axkoH U Ilepuoanueckas cucrema XxuMudeckux iemeHTos 1. 1.
MenpeneeBa. CBsi3b nepuoANYEcKOro 3akoHa u [lepuoanyeckoil cuCTEMbl XUMUYECKUX
anementoB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHMsSI aTOMOB.
3aKOHOMEPHOCTH HU3MEHEHHS CBOMCTB XHMMHUYECKHUX OJJIEMEHTOB U 00pa3yeMblX UMHU
IPOCTBIX M CIIOXHBIX BEUIECTB IO TPYyIINaM U MNEpUOJaM. 3HAYEHUE MEPUOIHYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKas CBSA3b. BUIbI XUMHUUECKOW CBs3U (KOBaJECHTHAs
HEenoJisipHasT M TOJspHas, WOHHAsA, MeTauinyeckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHOM XWMHUYECKOW CBsA3U (OOMEHHBIN M JOHOPHO-aKIENTOpHBIN). Bomopognas
CBAA3b. BaneHTHOCTB. DnekTpooTpuuaTenbHOCTh. CTeneHb okucaeHus. IoHbl: KaTUOHBI U
AQHUOHBI.

BemiecTtBa MOJEKYJISPHOIO M HEMOJIEKYJISPHOIO CTPOEHMs. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. WMl KPUCTAJUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA BEILIECTB
OT TUIA KPUCTAIIIMYECKON PELIETKH.

IlonsiTue o0 pgucHepcHbIX cucTteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBast 1071 BelecTBa B paCTBOPE.

Knaccupukanusa HeopraHmueckux coenuHeHuid. HoMeHknaTypa HeopraHMYeCKHX
BEIIECTB. |'eHeTnuecKkas CBsI3b HEOPraHMYECKHUX BEIIECTB, IPHUHAICKAMUX K
pa3InYHBIM KJIaccaM.

Xumunyeckasi peakuusi. Knaccupukanus XUMUYECKUX pPEaklUii B HEOPraHUYECKOH
U OPraHMYeCKOM XUMHUH. 3aKOH COXPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS H
MIPEBPALICHUS YHEPTUM IPU XUMHYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTuMbIe
peakuuu. XUMHYECKOe paBHOBecHe. DaKTOPBI, BIMSIOIIAE HA COCTOSHHE XMMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Dnekrponutudeckas auccoruarusa. CwibHble W cimaOble aAnmexkTponuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCJIast, HEUTpaJbHas, EJI0YHAs.

OKHCIINTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.

OKCHEpUMEHTAIbHbIE METOAbl HW3Y4YEHHs BEIIECTB W UX IPEBPALICHUN:
nemoHcTparus Tabmun «llepuoguyeckas cucrema XuMuueckux osiemeHtoB /J[. .



MeneneeBay, n3ydeHUE MOJIENICH KPUCTANIMUECKUX PEIIETOK, HAOII0ACHUE U OTHCaHUE
JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (pa3iOoKEHHE TEPOKCHAA BOJOpPOIa B
MPUCYTCTBUU KaTajdu3aTropa, OMNPENIEICHUE CPeabl PACTBOPOB BEIIECTB C TMOMOIIBIO
YHUBEPCAJTBLHOTO MHIMKATOpPAa, PEAKIIMU MOHHOTO OOMEHA), MPOBEACHUE MPAKTUUYECKOU
paboThl «BiausHue pa3IUyHbIX (PAaKTOPOB HA CKOPOCTh XUMHUECKOMW PEaKITUN.

PacuétHrle 3agaun.

Pacu€Thl 110 ypaBHEHHMSIM XUMHUUYECKHUX PEAKIMi, B TOM YHUCJIE TEPMOXUMUUYECKUE
pacy€Thl, pacYEThI C UCIIOIL30BAHUEM TTOHSATHUS «MACCOBas JI0JIsI BEIIECTBAY.

Heoprannueckas xumus

Hemeramnel. Tlonoxxkenne nHemertamnoB B llepwomnyeckoil cUCTEME XUMHUYECKHUX
anemenToB J[. V1. MenneneeBa 1 0COOEHHOCTH CTpOEHUsI aTOMOB. Du3nueckne CBOMCTBA
HEMETAJUIOB. AJUIOTpONUsS HEMETAIOB (Ha MpuUMepe Kuciopona, cepsl, ¢ochopa u
yraeposa).

XYUMHUYECKHE CBOWCTBA BaKHEHIIUX HEMETAUIOB (TaJOreHOB, CEphbl, a30Ta,
docdopa, yriaepona U KpeMHHUS) U UX COCIUHEHHH (OKCHIOB, KHCIOPOJICOACPM KAITUX
KHCJIOT, BOJIOPOJIHBIX COCTUHECHU).

[IpruMmeHeHrne BaXHENIIMX HEMETAIUIOB M MX COEIMHEHHUM.

Meramnsl.  Ilonoxenne wmeramioB B llepuonmueckol cHCTEME XHMHYECKHX
anemeHnToB [l. V1. MenneneeBa. OcOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
meramioB. OOmme  ¢usmueckue  cBoiictBa  MerauioB.  CIiaBel  METaJLIOB.
DJIEKTPOXUMHUYECKUIN PsJT HAMPSIKEHU I METaJIJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATpUM, KWK, KaJlbIlUid, MarHui,
ATIOMHUHUM, IIUHK, XPOM, JKEJIe30, MEJIb) U UX COCTMHCHUM.

O61ue cnocoos! nojydeHus MeTauioB. [IpuMeHeHe MeTamioB B ObITY U TEXHUKE.

OKCHepUMEHTATBHBIE METOJIBI U3YUYCHHUSI BEIIECTB U UX NPEBPAIICHUI: U3ydCHUE
KOJUICKITUHU «MeTtaiiel W CIUIaBBI»,  0OpasIoB HEMETAJJIOB,  pEIICHHE
OKCMIEPUMEHTANILHBIX  3a/lay, HaONIOJIEHWe W ONHCAHHWE JIEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OTBITOB (B3aUMOICHCTBHE THIPOKCHIA ATFOMUHUS C PACTBOPAMU KUCIIOT
U 11eJI0YEH, KaYECTBEHHBIE PEaKIIMN Ha KATUOHBI METAJIIOB).

Pacuérnrle 3amaun.

Pacuétber maccel BemecTBa WM OO0OBEMA Ta30B 10 H3BECTHOMY KOJIHYECTBY
BEILIECTBA, MAacCe WM 00BbEMY OJIHOIO U3 yYaCTBYIOIIUX B PEAKIMU BEIECTB, PACUETHI
Macchbl (00bE€Ma, KOJIMYECTBA BELIECTBA) MPOIAYKTOB pPEAKIMM, €CIU OJHO W3 BELIECTB
HMMEET MPUMECH.

XUMHA U KU3Hb

Poner Xxumum B 0OEClEYECHHHM SKOJOTHYECKOH, JHEPreTHYeCKOW M IHUIIEBOM
0€30MacHOCTH, pa3BUTUHM MeIUIMHBL. [IoHATHE 0 HAYIHBIX METOdaX IMO3HAHUS BEIECTB H
XUMHUYECKHUX PEaKLIUMN.

[IpenacraBnenuss 06 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIIJICHHOTO TMOJTYyYEHUS
BOKHEUIIINX BEIIECTB.

YenoBek B MUpPE BEIIECTB M MaTEPUAJIOB: BAKHEUIIINE CTPOUTEIHHBIE MaTEPHAIIHI,
KOHCTPYKLIMOHHBIE  MaTepuaibl, Kpackd, CTEKI0, KepaMHKa, MaTepuaybl i
ANIEKTPOHUKHU, HAHOMATEPHUAIbl, OPraHUYECKUE U MUHEPATbHbIE yI00pECHMUS.



XumMusg W 3J0pOBbE YEJIOBEKA: IMpaBWia HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, INpaBuja OE30MAaCHOIO HCIHOJb30BAHMS IMpEnapaToB OBITOBOM XUMHUH B
MOBCEIHEBHOM KU3HU.

MexmpeaMeTHbIE CBA3H.

Peanuzanust MEXNpeAMETHBIX CBsI3ed MPU H3YyYEHUU OOIIEH W HEOPraHMYECKOUH
xuMuH B 11 Kjacce OCYIIECTBISIETCS] Yepe3 MCIMOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHUW, TAK W TMOHATHH, SBISIIOIIUXCS CHUCTEMHBIMHU JUIS  OTJEJIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TIOHATHS : HAyYHbIN (aKT, TUTIOTE3a, 3aKOH, TEOpUs,
aHaJlu3, CHHTE3, Kiaccudukanmusi, MNEPUOJAUYHOCTb, HAONIOJCHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHNE, UBMEPEHHUE, SIBJICHHUE.

dusnka: Marepus, dHEPTHs, Macca, aToM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH,
W30TOI, PAJUOAKTUBHOCTb, MOJIEKYJIA, DHEPre€TUYECKHUWA YPOBEHb, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSTHME BeEIeCTBA, (M3MUECKHE BEJIMYUHBI M EIUHHUIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kierka, opranusm, skocucreMa, ouocepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAMUHBI, 0OMEH BEILIECTB B OpPraHU3ME.

['eorpadusa: MuHepanbl, TOpPHBIE TMOPOJABI, IOJIE3HBIE HCKOIMAEMbIe, TOIUIUBO,
peCypCehl.

TexHomorus:: XUMHUYECKasl MPOMBIIUIEHHOCTh, METAJUIYprusi, IMPOU3BOJCTBO
CTPOUTENIBHBIX  MaTEpHaloOB,  CEJIbCKOXO3SWCTBEHHOE  IMPOM3BOJCTBO,  IHUIIEBAs
IIPOMBIIIIEHHOCTD, dapmarieBTHUECKAS MIPOMBIIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKHUX  MpEenaparoB, MPOU3BOACTBO  KOHCTPYKIMOHHBIX  MAaTEPHAOB,
AIEKTPOHHAS MPOMBIIIEHHOCTb, HaHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUNU HA
HBA30BOM YPOBHE CPE/IHET'O OBIIEI'O OGPA3OBAHNI

JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBnmuBaer TpeOOBaHUS K  pe3ynbTaTaM  OCBOCHUS
oOydJaronuMucs  MporpaMM  CpelHero  odmiero  oOpa3oBaHUsl  (JIMYHOCTHBIM,
METanpeIMETHBIM U MpeaMeTHbIM). HaydHO-MeToauuecKkoid OCHOBOW sl pa3pabOTKu
TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS MPOTpaMM CpEIHEro oOmero oOpa3oBaHUS
SABJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO0/.

B cooTBeTrcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJAOM B  CTPYKTYype
JMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MpeameTa «XHUMUsS» Ha YPOBHE CpeIHEero oOIiero
o0pa3oBaHusl BbIIEIEHBI CIEAYIOUIUE COCTABISIONINE:

OCO3HaHHE OOYYaIOUUMHUCS POCCHMCKOM TpakJIaHCKOW HJIEHTUYHOCTH  —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEACIICHUIO;

HaJIMYUE MOTUBAIIMH K O0yUYEHHUIO;

LIEJICHANIPaBICHHOE PAa3BUTUE BHYTPEHHUX YOEXKJAECHHH JIMYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TPAAUIINM 6a30BOI HAYKH XUMUU,

TOTOBHOCTh W CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBAaTHCA B  CBOEH
NEeSATETbHOCTH IEHHOCTHO-CMBICIIOBBIMY YCTaHOBKaMU, MPUCYIIUMU LEIOCTHON CHUCTEME
XUMHUYECKOr0 00pa3oBaHus;

HaJIMYue MPaBOCO3HAHUS SKOJOTMYECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh LIETHU
U CTPOUTH KU3HEHHBIE TUIaHBbI.

JIn4uHOCTHBIE pe3yapTaThl OCBOCHHUS MPEAMETA «XUMUSI» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIHTATENBbHOW JAEATEIHHOCTH B COOTBETCTBHUM C T'YMAHHCTHYECKHMHU,
COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM U HJI€AJIaMU POCCHUIICKOTrO
IpaXKJaHCKOro OOIIecTBa, MPUHATHIMU B OOIECTBE HOPMAaMH M MpaBUJIAMU MOBEACHUS,
CHOCOOCTBYIOIIMMHU ~ TIPOLIECCAM  CAMOIIO3HAHUSA, CaMOPA3BUTHS M HPABCTBEHHOI'O
CTaHOBJICHUS JIMYHOCTH 00yYarOIInuXCs.

JInuHOCTHBIE ~ pe3ynbTaTbl  OCBOEHMsI  IpeaMera  «XHMHSA»  OTPaKaroT
c()OPMHUPOBAHHOCTh  OMbITA  IIO3HABATEJIBHOM W  NPAKTUYECKOM  JESATEIBHOCTH
00y4aroIuxcs 1o peayn3aly NPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCJIE B YaCTHU:

1) rpa:knaHCKOro BOCIMTAHUA:

OCO3HaHUsl OOYYarOMIMMHCS CBOUX KOHCTUTYIIMOHHBIX IpaB U OO0s3aHHOCTEH,
YBa)KEHUS K 3aKOHY U MTPaBONOPSAKY;

NIPEJICTABICHUS O COLMAJIbHBIX HOPMaX U MPaBUJIaX MEKIUYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATENBHOCTH MPHU CO3JAHUU YUeOHBIX
IPOEKTOB, PEIICHWH Y4EeOHBIX W IO3HABATEJIbHBIX 3a/a4, BBIIOJIHEHUH XUMHUYECKHUX
IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JJOTHUKY U apryMEHTHI
JPYTUX NpU aHAJIU3€ Pa3IMYHbIX BUJIOB yUeOHOU e TEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHMS



LEHHOCTHOTO  OTHOLIEHHA K HUCTOPUYECKOMY M  HAay4dHOMY  HACIEIHUIO
OTECUYCCTBECHHOM XUMUH;

YBOXKEHHUSI K TPOLECCY TBOPYECTBA B O0JIACTU TEOPUU M TMPAKTUYECKOTO
MPUMEHEHHUsS] XHMHH, OCO3HAHHUS TOr0, YTO JOCTHKEHHUS HAyKH €CTh pe3yJbTar
JUITTEIBHBIX HAOMIOJEHUHN, KPOMOTIUBBIX IKCIIEPUMEHTAIBHBIX MMOUCKOB, TTOCTOSTHHOTO
TpyAa Y4EHBIX U MPAKTHKOB;

MHTEpeca M MO3HABaTEJIbHBIX MOTHBOB B TOJYYEHUH M TMOCIEAYIOLIEM aHaln3e
MH(GOPMaLIMU O TIEPEOBBIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalluW, CBS3aHHBIE C XUMHYECKUMH SIBICHUSIMH, U
MIPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYICh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEACHHUE M MOCTYIKH CBOMX TOBApHILEH ¢ MO3ULUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCJIEICTBUNA ATUX MOCTYIKOB;

4) popMHUpPOBaHUA KYJIbTYPHI 310POBbS:

NOHMMAHMsI LIEHHOCTEN 3/10pOBOT0O U Oe30macHoro odpasa >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (HU3WYECKOMY M TIICUXUYECKOMY
3/I0pOBBIO;

coOmofeHus TmpaBwiI Oe30macHOro oOpalieHus: ¢ BellecTBaMU B OBITY,
MIOBCEIHEBHOM XKM3HU U B TPYAOBOH JESITEILHOCTH;

MOHUMAaHWUSI [IEHHOCTH MPaBWJI WHIUBUIYATBHOTO M KOJUIEKTUBHOTO 0O€30MacHOTO
MOBE/ICHUS B CUTYyallUsIX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCHEJICTBUM U HENPUSATHUA BPEIHBIX MNPHUBBIUCK (yMOTpeOaeHus
aJIKOT0JIs1, HAPKOTUKOB, KypEHHUSI);

5) Tpya0BOro BOCIUTAHUSA:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATENLCKON JIEITEILHOCTH,
00IIeCTBEHHO TOJIE3HOW, TBOPUECKON M APYTUX BUIAX JIEATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4YacTHE€ B PELIEHWU MPAKTUYECKUX 3a/ad COLUUAIbHOU
HaNpaBJIEHHOCTH (B paMKax CBOET0 Kj1acca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYECHHIO MpodeccHil pa3inuyHoro pojia, B TOM YHUCIIEe
Ha OCHOBE MPUMEHEHUs NMPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TPyJa U pe3ybTaTaM TPYI0BOH 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAIBHOW TPAEKTOpPUHM O0Opa3oBaHMS,
Oynymeil mnpodeccun U peanu3anvi COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XHMMHUH, HWHTEPECOB M MOTpeOHOCTEH
00I1IeCTBA;

6) 3K0J10rM4eCcKOro BOCIIUTAHUS:

HKOJIOTUYECKU  1I€JIECOO0Pa3HOr0 OTHOIIEHUS K MpPUpOJie, KaK HCTOYHHUKY
CYyILIECTBOBAaHUs KU3HU Ha 3eMIIE;

NOHUMAaHMsI  TJ00AJBHOTO  XapakTepa JKOJOTMYECKHX MpoOieM,  BIIMSHHUS
SKOHOMMUYECKHX IPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOM Cpeibl;



OCO3HaHUSl HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHXKEHUM XUMHMH JJIs pPELICHHS
BOITPOCOB PAallMOHAIBHOIO IPUPOAOIIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHUCTBHUN, NMPUHOCAIINX BpEI OKPYKAKOLIEW MPUPOIHOU
cpelle, YMEHMs MPOTHO3MPOBATH HEOJATONPUSATHBIE SKOJOTUYECKUE TOCIE/ICTBUS
MPEINPUHUMAEMbBIX ACHCTBUN U MIPEAOTBPAILATH UX;

HaJIM4usl Pa3BUTOTO HKOJIOTHYECKOIO MBIIUIEHUS, JKOJOTHYECKOU KYJIBTYpHI,
OIBbITA JEATEIBHOCTA JKOJIOTMYECKON HANPABICHHOCTH, YMEHUS PYKOBOICTBOBATHCS
MMHU B TO3HABaTEIbHOW, KOMMYHUKATHUBHON W COIMAJIbHON MpPAaKTHKE, CIIOCOOHOCTU U
YMEHUsI aKTUBHO MPOTHUBOCTOSTh UACOJIOTHU XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPaKTUKH;

NOHMMAaHUs Ceun()UKH XUMHUHM KaK HAyKH, OCO3HAHUA €€ PO B (POPMUPOBAHHUH
palMOHATIBHOTO HAyYHOTO MBIIIJICHUS, CO3JAaHMM IIEJIOCTHOTO TPEACTABICHUS 00
OKPY’KaloIlleM MHpE KaK O €IMHCTBE NPHUPOJbl U YEJIOBEKAa, B MO3HAHUHU MPUPOAHBIX
3aKOHOMEPHOCTEN U pelieHu  MpoodieM COXpaHeHHs PUPOIHOTO paBHOBECHS,

yOeXIEHHOCTU B 0CO00M 3HAUMMOCTH XUMHUU JJIi COBPEMEHHON LIMBUIIU3AIUU: B
e€ TYMaHHCTMYECKOW HAaNpaBJICHHOCTH M BaXXHOM pOJIM B CO3JAHUU HOBOW Oa3bl
MaTepHaIbHOM KyJIbTYpbl, PEHICHUH TIJI00AIbHBIX MPOOJIEM YCTOWYMBOTO Ppa3BUTHS
YeJI0BEYECTBA — ChIPbEBOM, YHEPTETUUECKOM, MUIIEBOI U IKOJOTUYECKON O€30MacHOCTH,
B Pa3BUTHU MEIUIMHBI, 00ECIIEYEHUN YCIOBHI YCIHEIIHOTO TPyAa U DKOJIOTHUECKH
KOM(OPTHOM KU3HH KaKA0T0 YjeHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: NMOHUMAHMs CYIIHOCTH METOJIOB ITO3HAHWS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh MOJydyaeMble
3HaHUS Ui aHallu3a U OOBSICHEHMs SIBIICHUN OKpY)KAIOIIEr0o MUpa U MPOUCXOSIINX B
HEM WU3MEHEHUH, yMEHMs JejaTb OOOCHOBAHHBIE 3AaKIIOYEHHMS HA OCHOBE HAay4YHBIX
(haKTOB ¥ UMEIONTUXCS TAHHBIX C IEIIBI0 TOTYyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSATEIBHO HCIOIB30BaTh XUMUYECKHE 3HAHMS ISl PEIICHHS
npo6JieM B peasibHbIX KU3HEHHBIX CUTYAIIUSIX;

MHTEpeca K ITO3HAHUIO U UCCIIE0BATEIbCKON IEATEIIBHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BAHHUIO,
K aKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUU MO XUMHH B COOTBETCTBHH C >KU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeCca K OCOOEHHOCTSAM Tpylda B pa3iMuHbIX cdepax mnpodeccuoHaIbHON
NESATEIBHOCTH.

METANPEIMETHBIE PE3YJIBTATbHI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOCHHS yUeOHOTO TpeaMeTa « XUMUs» Ha YPOBHE
CpeaHero o0Iero 00pa3oBaHus BKIIOYAIOT:

3HaYNMBbIC TUIS dbopMupoBaHus MHPOBO33PECHHUS oOydJarommxcs
MEXIUCIUTUTMHAPHBIE  (MEXMpEAMETHbIE) OOIIeHAyYHbIE TOHSATHSA, OTPAKAIOIIUE
[IEJIOCTHOCTh HAYYHOW KapTHUHBI MUPA U CHEIU(PUKY METOJOB MO3HAHUS, HCIIOIH3YEMBbIX
B CCTCCTBCHHBIX Haykax (MaTepus, BEIIECTBO, SHEPTHUs, SBJICHUE, MPOIECC, CUCTEMa,



Hay4HbIA (haKT, TPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUSs, HCCIEI0BaHUE,
HaOJII0/ICHNE, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHUE);

yHUBEpCajbHble y4eOHbIe JeWcTBUS (TO3HABAaTENbHBIE, KOMMYHUKATHUBHEIE,
peryniaTuBHbIe), obOecneuuBaromue (GopMupoBaHue (QyHKIMOHAIBHOM TPaMOTHOCTH U
COILIMAJIbHOW KOMITETEHIIUN 00YyJarOIINXCS;

CIIOCOOHOCTh 00YyYarONIMXCS WCIOJIb30BaTh OCBOEHHBIE MEXIUCIHUILTHHAPHBIE,
MUPOBO33PEHUYECKHE 3HAHUS U YHHUBEpCaJIbHbIC YyUeOHBIC JICHCTBUS B TO3HABATEILHON U
COLIMAJIbHOM MPAKTHKE.

MertanpeameTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATLHBIMU YUYCOHBIMHU
NO3HABATCIIbHBIMU, KOMMYHHKATUBHBIMU M PETYISTUBHBIMH JICHCTBUSIMH.

OBiaieHUe YHUBEPCATbHBIMH Y4eOHBIMHU MO3HABATEJIbHBIMHU JeHCTBUSIMH:

1) 6a30BbIe JIOTHYECKHE IEHCTBHS:

CaMOCTOSITEITFHO (POPMYITUPOBATh U AKTYaTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEIENATh LEeTU IeATCIIbHOCTH, 3a1aBasi apaMeTPhl U KPUTEPUU MX JTOCTHIKEHUS,
COOTHOCHUTD PE3YNIbTAThI ICITEIHHOCTH C TIOCTABJICHHBIMHU LIECJISIMHU;

WCIOJIb30BaTh IMPU OCBOCHMM 3HAHUW NPUEMBI JIOTUYECKOTO MBIIUJICHUS —
BBIJICJISITh  XapaKTepHbIC TMPU3HAKA TIOHATUW U YCTAHABIWBATH HMX B3aUMOCBSA3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME TOHITUS JUIsi OOBSCHEHHS OTICIBHBIX (AKTOB U
SIBJICHUH

BBIOMPATh OCHOBAHHUS W KPHUTEPHUH I KIACCU(HKAIIUA BEIIECTB U XHMHUYECKHUX
peaKuuii;

yCTaHaBJIMBATh MPUUYUHHO-CIICACTBEHHBIE CBA3U MEXK]1y U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHUE paCCYXACHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTU M TMPOTHBOPEYMST B pPacCMaTPUBAEMBbIX  SIBIICHUSX,
(hopMyITHPOBATH BHIBOJIBI M 3AKITFOUCHHUS ;

NPUMEHSATh B TMPOLIECCE TO3HAHUSA, HCIOJb3yEeMble B XHMHUH CHUMBOJUYECKUE
(3HAKOBBIE) MOJIEIH, MPEOOPA30OBLIBATH MOJICIIHHBIE MPEJICTABICHUS — XUMUYECKUI 3HAK
(cumBO) dMeMeHTa, XUMHUYeckas ¢GopMmysa, YpaBHCHHE XUMHUYECKOW peakiuu — IpHU
peleHur y4eOHBIX TO3HABATENbHBIX W MPAKTUYECKUX 3aj]ad, MPUMEHSITh Ha3BaHHBIC
MOJICNIbHBIC TIPEJICTABJIICHUS JJIs BBISBICHHS XapaKTePHBIX IPU3HAKOB H3y4aeMBbIX
BEILIECTB U XUMHUECKUX PEaKIU.

2) 0a30BbIe HCCIEA0BATEIbCKHE IECTBUS:

BJIaJICTh OCHOBAMU METOJIOB HAYYHOT'O IMMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINH;

dbopmynupoBaTh MENW U 3aJa4d HCCJIEJAOBAaHUS, HCIOJIB30BaTh MOCTABJICHHBIC U
CaMOCTOSITEILHO CHOPMYIUPOBAHHBIC BOIPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUSA U
OCHOBBI U1l (DOPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

BJIQJICTh HABBIKAMU CaMOCTOSTENILHOTO IJIAHUPOBAHUS U MPOBEJICHUS YUCHUUECKUX
OKCIIEPUMEHTOB, COBEPILICHCTBOBAaTh yMEHUS HaOMOJaTh 3a XOJAOM MpoIlecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (GopMynaupoBaTh 0O0OOIIEHUS W
BBIBOJIbl OTHOCHUTEIBHO JOCTOBEPHOCTU PE3YJbTATOB HCCIEIOBAHUS, COCTaBISAThH
00OCHOBaHHBII OTUET O MPOAETaHHOMN padoTe;



IpHOOpPETaTh ONBIT YYEHUUYECKOW MCCIIE0BATENbCKON U IPOEKTHOM JesATEIbHOCTH,
MPOSABIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIbHOMY IOUCKY METOJIOB PELIECHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IUYHbIX METOJOB MO3HAHHUS.

3) padora ¢ ungopmanueii:

OPHEHTUPOBATHCSI B PA3IUYHBIX MCTOYHMKAX HHGOpMaIUU (HayYHO-TIOMYJIsIpHAs
JAUTEepaTypa XMMHUYECKOTO COJepXaHMs, CIpaBOUYHbIE MocoOus, pecypcel MHTepHeTa),
aHaTU3UPOBATh MH(DOPMALIMIO Pa3IUYHBIX BUAOB M (HOPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATD €€ JJOCTOBEPHOCTh U HENPOTUBOPEUNBOCTH;

bopMynHUpOBaTh 3aMpPOCHl U MPUMEHSATH Pa3IMYHbIe METOIbI IPU MOUCKE U O0TOOpE
uHpopMaIun, HeOOXOJUMOM JITsl BBITIOJIHEHUS YUEOHBIX 3a/1a4 ONpeeEHHOTO TUIIA;

npuoOpeTraTh  OMBIT  MCIOJIB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3Iu4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOATEIHPHO BBIOMPATh ONTUMAIBHYIO (OpMY MpPEACTaBICHUS WH(POPMAINH
(cxembl, TpaduKH, TUarpamMMBbl, TaOIUIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIM S3bIK B KaueCTBE CPEJACTBA MpH padoTe C XUMHUYECKOMH
UHpOpMaLMel: TPUMEHATh MEXIIpeIMeTHbIE ((pU3nuecKue U MaTeMaTU4ecKue) 3HaKu U
CUMBOJIBI, POpMYIIbl, a00pEeBHATYpPHI, HOMEHKIIATYPY;

UCIONB30BaTh U NPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKUE  CPEJICTBA
HAarJIs THOCTH.

OgiaeHune yHNBepCcaIbHBIMH KOMMYHUKATUBHBIMH JeHCTBHAMU:

3aJjaBaTh BONPOCHI IO CYILECTBY OOCYXJaeMOH TeMbl B XOJ€ AHajora W/WIH
JMCKYCCUM, BBICKAa3bIBaTh HAEH, (OPMYIMPOBATH CBOM MPEUIOKEHHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TMpEe3eHTallMed pe3yJlbTaToB IO3HABAaTEIbHOW JEATEIbHOCTH,
MOJYYEHHBIX CaMOCTOATENbHO WM COBMECTHO CO CBEPCTHUKAMHU IPH BBIMOJTHEHUHU
XUMHYECKOIO JKCIEPUMEHTA, NPAKTUUYECKOW padoThl IO UCCIEIOBAHUIO CBOMCTB
M3y4aeMBbIX BEUIECTB, pealH3aly y4eOHOTO MpoeKkTa M (POpMyIHpOBaTh BBIBOABI IO
pe3yiabTaraM IPOBEAEHHBIX MCCIEJOBAHMM MYTEM COIJACOBaHMs IO3ULUNA B XOJ€
o0CyX/1eHUs] 1 0OMEHAa MHEHHUSMHU.

OgiaieHHe YHHBeEPCATbHBIMHU PeryJsiTUBHBIMH 1eHCTBUAMMU:

CaMOCTOATEIBHO IUIAHUPOBAaTh M OCYILECTBISATH CBOIO  IO3HABAaTEJbHYIO
NEeSTENbHOCTh, Ompeaensss €€ Lead MW 3aJadyd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh NPEIaraeMblil alrOPUTM JIEUCTBUM MIPHU BHIIIOJHEHUU
yueOHBIX U HMCCIEOBATENbCKUX 3aJad, BbIOMpaTh Hambosee 3((EeKTUBHBIA CIIOCOO HMX
pelIeHNs ¢ yY4ETOM MOTYyYEHHUs] HOBBIX 3HAHUH O BEILIECTBAX U XUMUYECKUX PEAKLUAX;

OCYIIECTBIIAITh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH Ha OCHOBE caMoOaHalu3a U
CaMOOIICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIIACC

IIpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasl XuMHUs» OTPaXaroT:



c(hOpMHUPOBAHHOCTH MPEJACTABICHUN O XUMUYECKOU COCTABIISIONICH €CTECTBEHHO-
Hay4YHOU KapTUHBI MHUPA, POJIM XMMUHU B TTIO3HAHUH SBJICHUUN MPUPOJIBI, B (POPMUPOBAHUHU
MBIIIJIEHUS! U KYJIbTYPbl JUYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOAUMOMN
JUIA pelIeHHus MPAKTUYECKUX 3a7ad M SKOJOTMYECKM OOOCHOBAHHOI'O OTHOLIEHHS K
CBOEMY 3/I0pPOBBIO M IPUPOJHON CpeE;

BJIa/ICHUE CHUCTEMOM XMMHUYECKHUX 3HAHUM, KOTOpask BKIIOYAET: OCHOBOIIOJIATAIOIINE
NOHATHS (XUMHYECKHH DSJIEMEHT, aToM, DJJEeKTpOHHas oOO0O0JIoYKa aToMa, MOJIeKYyJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATENILHOCTh, XUMHUUYECKasi CBs3b, CTPYKTypHas Qopmyra
(pa3BépHyTas U COKpami€HHasi), MOJib, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, YrIepoIHbIN
ckener, GQyHKIMOHANIbHAS TPy, paauKall, K30Mepus, U30MEPbI, TOMOJIOTUYECKUI Ps/I,
TOMOJIOTH, YIJIEBOAOPOJbI, KHCIOPOJ M a30TCOACpXKAIIUE COEAUHEHMS, MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTtpoeHMst opranndeckux Bemects A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKH SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS,
JeXalle B OCHOBE NMOHUMAHUS NMPUYMHHOCTH M CUCTEMHOCTH XMMUYECKUX SIBJICHUH,
(dakrosoruueckre CBEACHHS O CBOICTBaX, COCTaBe, IMOJNy4YeHUH U Oe30MacHOM
WCIIOJIb30BAHUM BAKHEMIIMX OpPraHMYECKMX BEIIECTB B OBITY M NPAKTUYECKOH
NeSITENIbHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh yYMEHUW BBISIBJISATH XapaKTepHbIE TMPU3HAKU TOHSATHH,
yCTaHABJIMBATh WX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHATUSA IpHU
ONMCAaHUU COCTaBa, CTPOCHUS U IPEBPAILECHUI OPraHU4eCKUX COEANHEHUN;

chOpPMUPOBAHHOCTh YMEHHUM HCIOJIB30BATh XUMHUYECKYIO) CHUMBOJIMKY  JUISI
COCTaBJIEHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpauéHHON) (opmyin
OpraHMYECKHX BEUIECTB M YPABHEHUN XMMHMYECKHMX pEaKIUil, W3rOTaBIMBaTh MOJEIH
MOJIEKYJ]l ~ OpraHMYeCKMX BEIIEeCTB JJs  WUIIOCTPAlMM HUX  XUMHYECKOro H
IIPOCTPAHCTBEHHOI'O CTPOEHHS;

chOpPMUPOBAHHOCTh YMEHHH  YCTAHABIWBATh MPUHAIICKHOCTh HM3YYCHHBIX
OpPTaHMYECKHX BEUIECTB IO MX COCTaBY M CTPOCHHIO K OIMpPENEIEHHOMY KIIACCY/TpyIIe
coenmuHeHU  (YIrJIeBOJOpPOABI,  KHUCIOPOA M a30TCOJAEpXallhe  COSAUHEHUS,
BBICOKOMOJIEKYJISIDHbIE COEJIMHEHUs), JlaBaTb MM Ha3BaHHUA [0 CHCTEMAaTUYECKOU
Homenkinarype (IUPAC), a Takke NpHUBOIAWTHL TPUBHAIBHBIC HA3BaHHUS OTICIBHBIX
OpraHMYECKHX BEIIECTB (3TWUJIEH, MPONWIEH, AUETWIEH, 3TUJIEHIJIMKOJb, TJIULEPHH,
¢denon, dopmanpaerun, aneTanbIerui, MYpaBbUHAs KHCIOTa, YKCYCHas KHUCIIOTa,
OJIEMHOBAsl KHMCIIOTa, CTEAPUHOBAsI KUCJIOTA, INII0K03a, PPYKTO3a, KpaxMal, LEeJI0J103a,
TJIALUH);

c(hOpMUPOBAHHOCTh YMEHHUS ONPEACTSTh BUIbI XUMUYECKOU CBSI3U B OPTaHUYECKUX
COeIMHEHUSX (OMHAPHBIC U KPaTHBIE);

chOpPMUPOBAHHOCTh ~ YMEHHUS TPHUMEHATH TOJIOKEHUS  TEOPUHM  CTPOCHHS
opranuueckux BemectB A. M. byrnepoBa 1isi 0ObsSiCHEHHS 3aBHCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOECHMUS; 3aKOH COXPAHEHHSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA TUMUYHBIX MPEACTAaBUTENEH Pa3IUYHBIX KJIACCOB OPTaHHMYECKUX
BEIECTB (METaH, 9TaH, JTWJICH, MPOIWIEH, aleTwieH, OyranueH-1,3, meTunOyraaueH-



1,3, OeH30/1, METaHOJ, 3TaHOJ], JTWICHIJIMKOIb, TJIMIEPUH, (EHON, alleTalbAeTu/,
MypaBbHHAsE W YKCYCHas KHCJOTBHI, IJIIOKO3a, Kpaxmaj, LEJUII0JI03da, aMUHOYKCYCHas
KHCIIOTa), WIIIOCTPUPOBATh TE€HETUYECKYI0 CBS3b MEXKIY HHUMH YpaBHECHHSIMU
COOTBETCTBYIOIIUX XUMHYECKUX PEAKIIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

chOpPMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HCTOYHUKH YTIEBOIOPOTIHOTO
ChIpsi (HE(Th, MPUPOJIIHBIN Tra3, Yrojb), CIOCOOBI MX MepepabOTKU U MPAKTUIECKOE
PUMEHEHHE MTPOYKTOB MepepadoTKu;

c(hOpMUPOBAHHOCTH YMEHUI MPOBOIUTH BHIYUCIEHUS 110 XUMUYECKUM YPaBHEHUSIM
(maccbl, 00OBEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM MPOAYKTAa peakuuu IIo
U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB
peakuun);

c(hOpMUPOBAHHOCTh YMEHHH BIIAJIETh CHCTEMON 3HAHWW OO0 OCHOBHBIX METOJAX
Hay4YHOr0 TO3HAHHUS, UCIOJIb3YEMbIX B XUMHUU MPU U3YYEHUU BEIIECTB U XUMHUUYECKUX
sBJICHUN (HaOJIOZeHUE, HM3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE), HCIIOJIb30BATh
CUCTEMHBIE XMMHUYECKHE 3HAHUA JJI1 NPUHATHUS PEIICHU B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsX, CB3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OPMUPOBAHHOCTh yYMEHUN COONIOAATh TMpaBUjia MOJB30BAHUS XUMUYECKOU
MOCy10¥ 1 1abopaTOpPHBIM 000pYAOBaHUEM, A TAKXKE MPABUIIA OOpAIICHHS C BEIIECTBAMU
B COOTBETCTBUH C HHCTPYKIIUSMU IO BBITIOJIHCHHUIO J1a00OPATOPHBIX XUMHUECKHX OIBITOB;

chOpMUPOBAHHOCTh ~ YMEHUW  IUIAHUPOBATH M BBIMONHATH  XUMHYECKHIA
SKCIIEPUMEHT (MPEBpALICHUsI OPraHMYECKUX BEIIECTB IPU HArpeBaHUU, MOJYy4YCHHE
STUJIEHA W WU3YYEHHUE €ro CBOMCTB, KAYECTBEHHbIC PEAKIMHU OPraHUYECKUX BEIIECTB,
JeHaTtypaius OeNKOB NpPH HarpeBaHWU, LIBETHbIE PEAKIUU OCIKOB) B COOTBETCTBUU C
MpaBWJIaMU TEXHUKHU O€30MacHOCTU NMpHU OOpalleHHH C BEllecTBaMHU U J1a0OpaTOPHBIM
o0opy/sOBaHHEM, NPEACTaBIATh pPE3yJAbTaThl XUMHUYECKOTO SKCIepuMeHTa B ¢dopMme
3alyiCy YpaBHEHUN COOTBETCTBYIOIIHMX PeaKIUid M (OPMYyIUpPOBATH BHIBOABI HA OCHOBE
3TUX PE3yJbTATOB;

chOPMUPOBAHHOCTh ~ YMEHHW  KPUTUYECKH  AQHAIM3UPOBATH  XUMHYECKYIO
uHpOpMaIIHIO, MTOJy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeAcTBa MaccoBOM MHpopmMaliu,
WuTepHeT u Apyrux);

chOpMHUPOBAHHOCTh YMEHUU COOJIIOIaTh MPaBHJIa KOJOTUYECKHU 11e51eco00pa3HOTO
MOBEACHUS B OBITY U TPYJIOBOM JIEATEIBHOCTH B LIENSAX COXPAHEHHS CBOETO 370POBbS U
OKpYKalolllell MPUPOJHOM Cpelbl, OCO3HABAaTh OINACHOCTh BO3JCHCTBHUS HA KUBBIC
OpraHu3MBbl ONPENENEHHBIX OPraHMYECKHUX BEIIECTB, MOHUMAas cMmbica nokazatens 11K,
MOSICHATh HAa TPUMEpPAX CIMOCOOBI YMEHBIICHUS U MPEJOTBPAIICHUS HX BPETHOTO
BO3JICHICTBYS HA OPTaHU3M YEJIOBEKA;

JUIsE  OOYYaromIMXCS C OrPAaHUYEHHBIMH BO3MOXHOCTAMH 3/I0POBBS: YMEHHE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYIMHBIX METOJaX TO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHHM;

JUTSL CJENBIX W CIA0OBUISAIINX OOYUYAIOIIMXCS: YMEHHE HMCIOJb30BaTh peibedHO-
TOYEUYHYIO cucTeMy oO0o3HaueHwuit JI. bpaiins mis 3anucu xumudyeckux Gopmyi.

11 KJIACC



[IpenMeTHBIC pe3yNbTaThl OCBOCHHs Kypca «OOIIass W HeopraHWYECKas XUMUS»
OTpaXaloT:

C(OPMHUPOBAHHOCTH MPEACTABICHUN: O XMMHYCCKOW COCTABJISIONICH €CTeCTBEHHO-
HAYYHOH KapTHHBI MUPA, POJIK XUMUH B MTO3HAHUH SBJICHUN MPHUPOJIBI, B POPMUPOBAHUH
MBIIUJICHUSI ¥ KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM
JUIS PEIICHHUS TMPAKTUYCCKUX 3a/7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U TIPUPOTHOU CpeIe;

BJIQJICHUE CHUCTEMOM XUMHUYCCKUX 3HAHUH, KOTOpask BKIFOYAET: OCHOBOIIOJIATAIONNE
MOHATUS (XMMHUYECKHI DJIEMEHT, aToM, HM30TOI, S-, P-, d- 3JCKTpPOHHBIC OpPOUTAIH
aTOMOB, WOH, MOJICKYIIa, MOJTb, MOJISIPHBIT 00BEM, BaJICHTHOCT,
ANIEKTPOOTPHUIATEIIBHOCTb, CTENEHbh OKHUCIICHHS, XHMHUYECKass CBSI3b (KOBAJICHTHAS,
WOHHAsI, METAJTMYECKasi, BOAOPOIHAS), KPUCTAIUTUYECKAsT PEIIETKA, TUTBI XUMHUYECKUX
PEaKIHii, pacTBOP, SJICKTPOJIUTHI, HEIICKTPOJIUTHI, IEKTPOJIUTHYCCKAS TUCCOIUAIIMS,
OKHCJIMTENh, BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKOW PEaKIUH, XUMHUYECKOE
paBHOBECHE); TEOPUM W 3aKOHBI (TEOPHS  AIEKTPOIUTHYCCKOW  TUCCOIMAIIHH,
nepuoguuecknid 3akoH J[. M. MeHaeneeBa, 3aKOH COXpaHEHUS MACCHI BEIIECTB, 3aKOH
COXPaHEHHS W TPEBpAIICHUS SHEPTUU MPH XUMHUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUN S3BIK XUMHH, MHPOBO33PECHUYCCKUEC 3HAHUS, JIC)KAIIHNE B OCHOBE
NOHUMAaHMsI TPUYUHHOCTH M CHUCTEMHOCTH XUMHUYCCKHX SIBICHUH, (DaKkToIOTHYecKue
CBEJICHUS O CBOMCTBAx, COCTaBe, MOJYYCHHH U OE30TIACHOM HCIOJIh30BAaHUH BaXKHEHIIIHX
HEOPTaHMYECKHX BEIIECTB B OBITY M MPAKTUICCKOM JICATECILHOCTH YCIIOBEKA;

cOPMHUPOBAHHOCTh YMCHHUH BBISBISITh XapaKTEepPHbIC MPHU3HAKH TTOHSATHUH,
YCTaHABIIMBATh WX B3aMMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOIIUC TMOHATUS TIpU
OIMHMCAaHWU HEOPTAHUYECKUX BEIECTB U UX MPEBPAIICHUI;

chOpPMUPOBAHHOCTh YMEHHWH HCIOJIB30BATh XUMHUYECKYID) CHUMBOJIMKY  JUISI
cocTaBlieHUs1 GOPMYJ BEIIECTB M YPABHEHHUI XUMUYECKUX PEAKIUH, CHCTEMAaTHUYECKYIO
Homenknatypy (IUPAC) wu TpuBmanbHble Ha3BaHUS OTACIBHBIX HEOPTaHHUYECKUX
BelIecTB (YrapHbId Ta3, YIIIeKUCIbINA T'a3, aMMHUAK, TaliéHas U3BeCTh, HeTalIéHas: U3BECTh,
NIUTHEBask COJA, MUPHUT U APYTHUE);

c(hOpPMUPOBAHHOCTh YMEHHH ONPENEIATh BAJICHTHOCTh M CTEIEHb OKUCIICHHS
XUMHYECKUX DJIEMEHTOB B COCIUHEHUSX Pa3IMIHOTO COCTaBa, BHUJ XUMHUYECKOUW CBS3U
(KOBaJICHTHAsl, HWOHHAs, METAJUIMYECKas, BOJOPOJMHAs) B  COCAWHCHHSX, THUI
KPHCTAJUTUYECKON PEmETKH KOHKPETHOTO BEIIeCTBa (aTOMHAsI, MOJCKYJIsIpHAsl, HOHHAS,
METaJUTHYECKasl ), XapaKTep CPe.ibl B BOJHBIX paCTBOPAX HEOPTraHMICCKUX COCTUHCHMIA,

C(OPMHUPOBAHHOCTh YMCHHU YCTAaHABIMBATH MPHHAIIC)KHOCTh HEOPTaHHYECKUX
BEIIECTB 10 HMX COCTaBy K OIPEACIEHHOMY KIAacCy/TpyIIe COCAMHECHUU (IMPOCTHIC
BEIECTBA — METAIBI M HEMETA/UIbl, OKCHJbI, OCHOBAaHHUS, KHUCJIOTHI, aM(oTepHbIC
TUJIPOKCHIBI, COJTH);

c(hOpMHUPOBAHHOCTh YMEHUU pPaCKpBIBaTh CMBICT mepuoaudeckoro 3axona JI. U.
MenzeneeBa W JEMOHCTPHPOBATh €r0 CHCTEMATH3UPYIONIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTHYECKYIO (PYHKLUU;



c(OpMUPOBAHHOCTh YMEHUN XapaKTEpPH30BaTh 3JIEKTPOHHOE CTPOECHHE ATOMOB
XUMUYECKHX JJIeMeHTOB 1—4 mnepuonoB Ileproanyeckoid CHUCTEMBI XUMHUYECKUX
anemenToB J[. 1I. MeHnzeneeBa, UCHIONB3ys TIOHITHS «S-, P-, O-DJICKTPOHHBIC OPOUTAIIH,
(QHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XUMHUYECKHUX JJIEMEHTOB M UX COEIMHEHUM MO mepuoaam U rpymnmam l[lepuonnueckon
cUCTEMbI XUMUUYeCcKuX 3eMeHToB J[. 1. Menpaeneena,;

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE XUMHUYECKHE
CBOMCTBA  HEOPraHMYECKHWX  BELIECTB  pAa3IMYHBIX  KJIACCOB,  MOIATBEPXKIATh
CyLLIECTBOBAaHNUE TE€HETUYECKOM CBS3M MEXJYy HEOPraHMYECKHMMHU BELIECTBAMHU C
MOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIL;

chOpPMUPOBAHHOCTh YMEHHUS KJIaCCU(PHUIMPOBATh XHUMHUYECKUE PEAKIUU TI0
Pa3IUYHBIM MPU3HAKAM (YUCIIY U COCTaBY PEarupyrollnX BEMIECTB, TEIIOBOMY Y (eKTy
peakuuy, W3MEHEHHIO CTENEHEW OKUCIEHUS JIIEMEHTOB, OOpaTUMOCTH pEaKLMH,
YUYaCTHUIO KaTajln3aTopa);

c(OpMUPOBAHHOCTh YMEHHM COCTaBJISATh ypaBHEHUs PEaKlUil pa3IMYHbIX THUIIOB,
MOJTHBIE U COKpAIIEHHBIC YPaBHEHHS PEaKIuii MIOHHOTO 0OMEHa, yUYUTHIBAs yCIOBUS, IPU
KOTOPBIX 3TH PEAKIUU UIYT A0 KOHIA;

cOPMUPOBAHHOCTh ~ yYMEHUW  MPOBOAWTH  PEAKIMHU,  MOJATBEPKIAIOIINE
Ka4EeCTBEHHBIN COCTaB PA3JIUYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM
MyTE€M MOHBI, IPUCYTCTBYIOUIUE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB;

chOpMUPOBAHHOCTD YMEHUU pacKpbIBaTh CYIIHOCTh OKHCIIUTEIBbHO -
BOCCTAaHOBUTEJIBHBIX PEAKIMI MOCPEJICTBOM COCTaBIICHUS AJICKTPOHHOTO OanaHca 3TUX
peakumii;

c(hOPMUPOBAHHOCTh YMEHHM OOBSCHITH 3aBHCHUMOCTh CKOPOCTH XUMHUYECKOU
peakiMu OT PAa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHEIIHETO Bo3jaeicTBus (npunuui Jle llarense);

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh XUMHUECKHUE TPOIIECCHI, JISKAIINE B
OCHOBE IPOMBIIUICHHOTO IIOJY4YEHHUS CEPHOM KHCIOTBI, aMMHAaKa, a TaKKe
c(OpMUPOBAHHOCTh MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTHMUYECKHUX
npobsieMax XUMHUYECKOTO IPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHM MPOBOJUTH BBIUMCICHUS C MCIOIB30BAaHUEM MOHATHS
«MaccoBasi JI0J1sl BEIIECTBA B pacTBOPE», 00BEMHBIX OTHOILIEHHUM Ta30B MPU XUMUUYECKUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wik 00bEMY OJHOIO M3 YYacTBYIOLIMX B PEAaKIUMU BEUIECTB, TEIUIOBOTO 3¢ dekra
pEeaKkIMu Ha OCHOBE 3aKOHOB COXPAaHEHHs MACChl BEIIECTB, MPEBPAILCHNUS] U COXPAHCHUS
SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAaTh MpaBujia TOJIB30BAHUA XUMUYECKOM
TIOCY/IOH M JTabopaTOPHBIM 000PYIOBaHUEM, a TAK)KE MTpaBHIa OOpAIICHHS C BEIICCTBAMH
B COOTBETCTBUH C MHCTPYKIIMSIMU TIO BBITIOJHEHHIO JTaOOPATOPHBIX XMUMUYECKUX OTIBITOB;

cOPMUPOBAHHOCTh ~ YMEHHMM  IUTAHUPOBATh M BBIMOJHATH  XUMHUYECKUM
SKCIEPUMEHT (pa3jo’KeHUEe TMepoKcHUIa BOAOpPOJa B MPHUCYTCTBHM KaTalu3aropa,
ONpEelEICHUE CpeAbl PacTBOPOB BEIIECTB C IOMOIIBI) YHHUBEPCAIBHOIO WHIUKATODA,
BIIUSTHUE PA3NIMYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMH, PEaKIMu HOHHOTO



oOMeHa, KaueCTBEHHBIC peaKlnu Ha Cyinbdar-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KaTHOH
aMMOHWUS, PEIICHHE YKCIIEPUMEHTAIBHBIX 33a/1a4 10 TeMaM «MeTamnel» u «Hemeramibny)
B COOTBETCTBHH C MPAaBWJIAMHU TEXHUKUA 0€30MaCHOCTH MPHU OOpAIICHUH C BEIIECTBAMH U
71a60paTOPHBIM 000pyIOBaHKEM, MPEACTaBIATh  pPE3yJbTaThl  XHMHUYECKOTO
JKCIIEpUMEeHTa B (opme 3amWcu ypaBHEHHW COOTBETCTBYIOIIMX pPEAKIUA U
(hopMynHpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YIIHTATOB;

chOpPMUPOBAHHOCTh ~ YMEHMM  KPUTUYECKH  aQHAIMU3UPOBATH  XUMHUYECKYIO
uHpOpMalLIMIO, TOJYy4aeMyld U3  pa3HbIX HCTOYHHMKOB  (CpeAcTBa  MacCOBOM
KOMMYHHKAIUU, THTepHET U Apyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOTIOATH MPaBUIa YKOJOTHYECKH IeIeCO00pa3HOTO
MOBEJICHHUS B OBITY M TPYJIOBOM JEATEIHHOCTH B IIETSAX COXPAHEHHUSI CBOETO 370POBBS U
OKPYKalolllell MPUPOJHOM Cpelbl, OCO3HABAaTh OIACHOCTh BO3JCHCTBHUS HA KUBbIC
OpTraHW3MBbI OTIPENIEIEHHBIX BENMIECTB, MOHUMAs cMbIich mokazatens [1JIK, moscHaTh Ha
npuMepax CcrocoObl YMEHbBIIEHUS MU MPEeAOTBpAIICHUS HMX BpPEAHOTO BO3ACUCTBUS Ha
OpraHH3M 4YeJIOBEKa;

JUIsE  O0yYaromMXCs C OrPaHUYEHHBIMH BO3MOXHOCTSMH 3J0POBBSI: YMEHHE
MPUMEHSITh 3HAHUSA OO0 OCHOBHBIX JOCTYIMHBIX METOAAX IIO3HAHHUS BEIIECTB U
XUMHUYCCKUX SBIICHUI;

JUTSL CJETNBIX W CIA0OBUIAIINX OOYUYAIOIIMXCS: YMEHUE HCIOIB30BaTh PEIbepHO-
TOUEYHYI0 cuctemMy oOo3HadeHuil JI. bpaiinsg s 3amucu xumuudeckux Qopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIIACC

KoanuecTBo yacoB DJIeKTpPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM (uudpoBbie)
Ne ni/m Konrpossnbie | IIpakruyeckue
NMPOrpaMMsl Bcero c 5 oOpa3oBaTeJibHbIE
padoTsI padoThI pecypet
Pa3nes 1. Teoperuueckue OCHOBbI OPraHH4eCKOH XUMHH
IIpenmet opranndeckoi xumun. Teopus
11 CTPOCHUS OPTaHUIECKUX COCAMHEHHUN A. 3 0 0.25
M. Bytneposa
Uroro mo paznery 3
Pa3ges 2. Yraesonopoanst
2.1 [IpenensHbIE YTIEBOAOPOIBI — aJTKAHBI 2 0 0.25
99 HemnpenenbHbIe yTI€BOIOPOIBL: ATKEHBI, 5 0 1
' QJIKaIMeHBI, AJIKUHBI
2.3 ApomaTtnieckue yriieBoaopO bl 2 0 0.25
IIpupoaHble UCTOYHUKH YIJIIEBOAOPOIOB U
2.4 prp Y P 3 1 0.25
UX nepepadoTka
Uroro no pazaeny 13
Pa3nea 3. Kuciiopoacoaep:kamue oprannyeckue coeJuHeHUst
3.1 Cruptel. Genon 3 0 05
Anbaeruzpl. KapOoHOBBIE KHCIIOTEL.
3.2 ACTIVIRL Bab 7 0 1
CrnoxHble 3GHUpHI
3.3 YrneBoast 3 1 05
Hroro mo pazaeny 13

Paznen 4. A3orconep:xaiiie OpraHu4ecKie coeTnHeHus




41 AMUHBL. AMUHOKHCIIOTHI. beiku 3 0.25
Uroro mo pazneny 3
Pa3ges 5. BeicokomoJieKy JIsipHbIe COeTTHEHUS

51 [Mnactmaccel. Kayayku. Bonokna 2 0.25
Hroro no paznemny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 45




11 KUIIACC

N HauMeHOBaHUe KosmuecTBO 9acoB
11/-11 pa3nesioB U TeM B KonTposnbheie | IMpakTuueckme | JJIeKTPOHHbIE (UMD POBBIE) 00pa3oBaTebHbIe pecypehl
NMPorpaMMel cero padoTbl padoTbl
Paznen 1. Teoperuueckne 0CHOBBI XUMHH
CrpoeHue aToMOB.
IIepuonnueckuii
3aKOH U http://maratakm.narod.ru
11 [Mepromnueckast 3 0 05
cucTeEMa XUMHAYECKUX
anemenToB 1. U.
MennenaeeBa
Crpoenue BemecTsa, http://www.chem.msu.su/rus/school/zhukovl/welcome.htm
1.2 MHuoroob6pazue 4 0 0.75 1
BEILECTB
http://www.hemi.nsu.ru
13 XuMHU4YecKne 5 1 1
peaxkyn
Uroro mo paznery 13
Pa3nen 2. Heopranuyeckasi XuMus
https://him.1sept.ru/urok/
2.1 Merausl 6 0 1
https://him.1sept.ru/urok/
2.2 Hemeramisl 9 1 1
23 Cpsi3b 2 0 195 http://bobych.ru/lection/himiya/

HEOPraHn4€CKux u



http://maratakm.narod.ru/
http://www.chem.msu.su/rus/school/zhukov1/welcome.html
http://www.chem.msu.su/rus/school/zhukov1/welcome.html
http://www.hemi.nsu.ru/
https://him.1sept.ru/urok/
https://him.1sept.ru/urok/
http://bobych.ru/lection/himiya/

OpPraHuv4CCKuX

BEILECTB
Hroro no paznemny 17
Paznen 3. Xumus u :Kn3HbL
https://www.edu.yar.ru/russian/cources/chem/op/opl.html
3.1 XUMUS U KU3Hb 4 0.25
Uroro mo pazneny 4
OBIIEE KOJIMYECTBO 34 5 75

YACOB 110 ITPOI'PAMME



https://www.edu.yar.ru/russian/cources/chem/op/op1.html

YYEBHO-METOJUYECKOE OBECIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI /IS YYEHUKA

» Xumus, 10 kimace/ I'abpuensa O.C., OctpoymoB W.I"., Cnagkos C.A.,
AxkunonepHoe obiectBo «M3narensctBo «IIpocBenienne»
» Xumws, 11 kmace/ I'abpuensia O.C., Octpoymos IN.I'., Cnagkos C.A.,

AxrmmonepHoe o6mectBo «M3natenscTBO «IIpocBemeHuey

METOANYECKHUE MATEPHUAJIBI JJIS1 YYUTEJA

Xumus. 10 knace: yaeOHHK it 0011eo0pa3oBaT. opraHu3aiuii: 6a30BbIi
ypoBeHb/O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos. - M. :IlpocBemienue.
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