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HOACHUTEJIBHASA 3AIIMCKA

[Mporpamma mo xumun st 10 — 11 kaccoB Ha ypOBHE OCHOBHOTO 00IIIEro 00pa3oBaHuUs
pazpaboTaHa B COOTBETCTBUU ¢ (denepanpbHO pabodell MporpamMMoil CpeaHero o0Iero
oOpa3zoBaHus 1Mo npeaMeTry «XuMus» (6a30BbIH YpOBEHb) Ha OCHOBE TPEOOBAHUIM K pe3yabTaTam
OCBOCHUS (enepaibHON 00pa30BaTEIBHON MPOrpaMMbI cpeiHero oodmero odpazoanust (DPOIT
COO), npencrapiiennbix B DeepalibHOM rocy1apcTBEHHOM oOpa3oBarenbHoM crangapte COO,
¢ yuérom Konmemmmun npenogaBaHus ydeOHOTO mpeaMmera «XuUMHUsS» B 00pa30BaTENbHBIX
opranmzanusix  Poccuiickoit  ®enepanuu, pealM3ylOIIMX OCHOBHBIE 00pa3oBaTelibHbBIC
IIPOrpaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTteruu pas3BUTHUsI BocnUTaHus B Poccuiickoit
@enepauun Ha nepuon 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot 29.05. 2015 Ne
996 - p.).

OcHOBY TMOJXOJOB K pa3paboTKe MpOTpaMMbl IO XUMHH, K OTPEISICHHUIO OO0IIei
CTpaTerul 0OydeHHsI, BOCIIUTAHUS U PAa3BUTHsI OOYYAIOUINXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» st 10—11 xmaccoB Ha 0a30BOM YpPOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBJICHHOCTH II€JIed, COJIep)KaHus, pe3yJbTaToB OOyueHus u
TpeOOBaHMI K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe 00pazoBaHUE, IIOJIydaeMO€ BBITYCKHHUKaMU  0O0mie00pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOTbEeMJIEMOM YacThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peaju3aldid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IIEHHOCTEH, TPHUCYIIUX IEJIOCTHONW CHUCTEME XHUMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (POPMUPOBAHHSI MHPOBO33PEHHSI M OOMIEH KyIbTYpPHI
Yell0oBEeKa, a TaKKe OHKOJIOTHUYECKH OOOCHOBAHHOIO OTHONIEHHMS K CBOEMY 3/J0pPOBbI0 H
npupoaHON cpeze. Peanusyercs xuMmuueckoe 00pazoBaHue 00y4arommXxcsi Ha YpOBHE CPEIHETO
o0miero oOpa3oBaHUsl CPEICTBAMHM y4eOHOTO TpeaMera «XUMUs», COJEpKaHUEe U MOCTPOEHUE
KOTOPOTO OIpeNeieHbl B MpoTrpaMMe IO XHMHUU C Y4ETOM CHEHU(PUKHA HAyKH XUMHUHU, €€
3HAYEHUS B TIO3HAHUU MPHUPOJBI U B MaTepUaIbHOMN KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIINUX
1ene M MPUHILMUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPEIHEro OOIIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHUS KakK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYI0 pOJib B COBPEMEHHOM

LUMBUIIU3AIMU, B CO3JaHUM HOBOM 0a3bl MarepualbHOM KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3/IJaHUE LIEJIOCTHOTO MPEACTABICHUS
00 OKpy’KarolleM MUpe Kak O €IMHCTBE MPUPOIbI U YellOBeKa, KOTopoe GopMUpyeTcs B XUMUU
Ha OCHOBE MOHMMAHHUS BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MUpPA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.
TecHo B3aMMOJEMCTBYS C JAPYrUMHU €CTECTBEHHBIMU HAayKaMM, XHMHs CTajla HEOThEMJIEMO
4acTbI0 MUPOBOHM KYIBTYpPbI, HEOOXOJUMBIM YCIOBHEM YCIICIIHOTO TPyJAa M >KM3HH Ka)JI0TO
yiieHa oOmectBa. CoBpeMeHHass XHMMHUS KaK HayKa CO3UJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUN HampaBjeHa Ha pelIeHUuEe TIJI00albHBIX MpOoOJIeM YCTOWYMBOIO pa3BUTHUS
Yell0BEYEeCTBA — CHIPbEBOM, HHEPreTHUECKOM, MHIIEBOM, HKOJOTUYECKOW Oe30MacHOCTH U
OXpaHbI 3I0POBBSL.

B cooTBercTBUM ¢ OOIMMH LENSIMU M MPUHLUIAMU CpPEAHEro oOmiero obpa3oBaHus
conepxanue npeamera «Xumus» (10—11 xmaccsl, 6a30Bblil ypOBEHb H3yU€HHs) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJArOTOBKY OOY4YaloIIMXCs, HEOOXOJUMYI UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IIPOJI0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.
CocTtaBisiomuMu npeaMera «XuMus» ABIsAOTCS 0a30Bble Kypchl — «Opranndeckas XUMus» U
«O01as 1 HeOpraHu4ecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUsI KOTOPBIX SIBIISIOTCS
OCHOBBI 0A30BO HAyKHU: CHCTEMa 3HAaHUW MO0 HEOPraHMYECKOW XUMUH (C BKIIOUEHUEM 3HAHUH U3
oOmel XUMHM) M OpraHuuecko xumuu. DOpMHUpPOBAHUE ITAHHOM CHCTEMbl 3HAHUH TpPU
M3yYEHHH TpeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHsI BCET0O MHOT000pa3usl BEIIEeCTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa conepxanusi KypcoB — «Opranudeckast XuMus» 1 «O01as 1 HeoOpraHudecKas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME TI0 XMMHH Ha OCHOBE CHCTEMHOTO TOJX0Ja K M3Y4EHUIO
yuyeOHOTro Martepuana u oOyCIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUI Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHHS OPraHMYECKUX COEAMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Ceenenusi 00 M3ydyaeMbIX B KypCE€ BEILLECTBaX AAIOTCSI B PAa3sBUTUU — OT YIJIEBOAOPOJOB 0
CIIOXKHBIX OMOJIOTUYECKH AaKTHBHBIX COCAMHCHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs IE€pPBOHAYAIbHBIC
MIPEJICTABJICHHUS] O XUMUYCCKOU CBSI3H, KIACCH(PUKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIIUU.

[Tox HOBBIM yriIOM 3peHHs B NpeameTe «XuMmus» 0a30BOr0 YpPOBHS pacCMaTpHUBAETCS
U3YYEHHBII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(hakTOJIOTMUECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmasi 1 HeopraHuyeckas: XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HAYEHUE MEePUOJNYECKOr0 3aKOHA C OOIIETEOPEeTUYECKMX M METOJI0JIOTUYECKUX IO3UIINH,
riy0Xe MOHATh HCTOPUYECKOE H3MEHEHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeit 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cuctema 3HaHUN O BaXKHEHIIMX BEIIECTBAX, X COCTAaBE, CTPOEHUH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUIX, HX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMm  CoAEpKaHUS, HWMEKLMMU
KyJIbTYpOJOTHYECKAM ¥ TIPUKIATHON XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHHUMAaHUIO
B3aMMOCBSI3W XUMUU C JAPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEesITeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IpoOIEcCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUJIOKEHUH XUMHUHU, MOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl NOMOTHEHUs 3HAaHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a4ad. B nenom conepkanue
yueOHOro npenMera « XUMUs» JAHHOTO YPOBHS U3Yy4EHHUS] OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yyaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOWMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MTyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU IMPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOOJeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTMI U MaTepUaJIOB.

B mnnane pemenust 3ajad BOCHUTAHUS, Pa3BUTHS U COLMAIHM3AIUH OO0YYarOIINXCS

MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPENEICHUIO COJEpPXKaHUs U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaroT (OPMHUPOBAHHE YHHBEPCAIBHBIX yUEOHBIX NEHCTBUM, UMEIOIINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEILHOCTH: pEIIeHUs MpoOeM, MOUCKa, aHAIu3a 1
00paboTkn wmH(bOpMAIUK, HEOOXOMUMBIX [UII TPHOOPETCHHS OMbITa IPAKTUYECKOW U
HCCIIEA0BATENbCKOM AEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B ITO3HAHUU XUMHUH.
B mpakTuke mpenogaBaHus XUMUU KaK HA yPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsl, TaK U Ha
ypOBHE CpeAHero oOmiero oopazoBaHus, MPU OMPEIEIICHUU COJIEPKATENBHON XapaKTePUCTHKU
uened UM3ydeHUs MpeJAMeTa HalpaBICHHUEM NEePBOCTENEHHOW 3HAYMMOCTH TPATULUOHHO
npu3Haércss  QopMHpOBaHME OCHOB XHMHUYECKOM HAyKM Kak OONacTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKOM [EATEIbHOCTH 4YEeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJabTypbl. C METOAMYECKOW TOUKHM 3PEHMs] TAKOM MOAXOJ K OINpEAENICHUIO Lieneil
W3Yy4YEeHUs MPEeAMETA SIBISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHUs TJIABHBIMU LEISIMU U3YYEHHs mpeaMera «XUMHUs» Ha
6azoBom ypoBHe (10 —11 kJ1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMBl XUMHUYECKHX 3HAHWA Kak BaXHEHIEH COCTaBISAOLIEH
€CTECTBEHHO-HAyYHOU KapTUHBI MHpPA, B OCHOBE KOTOPOM JIEXKAT KIIIOYEBBIE MOHSATHUS,



(yHIaMEHTaJIbHBIE 3aKOHBI M TCOPUH XHMHH, OCBOCHHUE SI3bIKa HAyKH, yYCBOCHUE H
MOHMMAHKUE CYIIHOCTH JIOCTYIHBIX O0O0O0OIIEHNII MHUPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C HCTOPHUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX TMO3HAHHS BEIICCTB U
XUMHYECKUX PEaKInid, HeOOXOIUMBIX ISl TIPUOOPETCHHSI YMCHHI OPUCHTHPOBATHCS B
MHUpPE BENIECTB U XUMHUYCCKUX SBIICHUH, UMEIONINX MECTO B MPUPOJIC, B MPAKTUICCKOU H
MMOBCEIHEBHOMU JKU3HU;

® pa3BUTHEC YMCHHA U CIIOCOOOB JCATECIHHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSCHEHUEM XUMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TIpaBUI 0O€30MacHOro
oOpaleHus ¢ BeIEeCTBAMH.

Hapsimy ¢ atuM, coneprkaTelibHas XapaKTePUCTHKA IIeNIed W 3a/ad M3ydeHUs IpeaMeTra B
MpOrpaMMe TI0 XUMHUHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPHUTETAMU
B cHcCTeMe cpenHero ooOmero oOpazoBaHusi. CerojHs B MpENOJaBaHUW XHMHH B OOJbIIEH
CTCTICHH OTMAETCS TPEANOYTCHUE MPAKTUYCCKOW KOMIIOHEHTE COJIEpKaHusi OOydeHus,
OpPMEHTHUPOBAHHONW Ha TOJATOTOBKY BBIIYCKHHKA 0O0I[e00pa3oBaTeIbHOM  OpraHu3aIliy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWMU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHSMHU aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHON KU3HU JIIS PEIICHUS
MPAKTUYECKUX 3a/1a4.

B ¢Bs13u ¢ 3TUM IIpH H3YYCHHUH TTPEIMETa « XHUMHUS» JOMUHUPYIONIEE 3HAUCHUE TIPUOOPETAOT
TaKHe [EIH U 33JIa4H, KaK:

e amanTanus OOyYarOMMXCSs K  YCJIOBUSAM JHHAMHYHO  Pa3BHBAIOIICTOCS  MUPA,
(hOopMHPOBAHKHE HHTEIUICKTYAJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYJTHHYECTBY, CaAMOCTOSITCIIBHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

e ¢opmupoBaHHE y OOYYAIONIUXCS KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHITUN),
MMEIOLIUX YHUBEpPCAIbHOE 3HAUCHUE JJISl PA3IMUHBIX BUAOB JAEATEIHHOCTH: PELICHUS
npobsieM, TMOWCKa, aHaau3a W 00paboTku wHMOpPMAIMU, HEOOXOIUMBIX IS
MpUOOpETEeHUsl OMbITa AESITEIbHOCTH, KOTOpas 3aHUMAaeT Ba)XHOE MECTO B IO3HAHUU
XMUMHH, a TaKKe U1 OLEHKH C TO3MIMHA HKOJOTUYECKOW Oe30MacHOCTH XapakTepa
BIIMSIHUSL BEUIECTB M XMMHUYECKUX IPOILIECCOB HA OPraHM3M YeJOBeKa M MPUPOIHYIO
cpeny;

® pa3BUTHE NMO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyuarouuxcs: CocoOHOCTH CaMOCTOSITENILHO MPUOOPETAaTh HOBBIE 3HAHMS [0 XHUMHUH B
COOTBETCTBUU C  IKU3HEHHBIMU  MOTPEOHOCTSMHU, HCIOJB30BAaTh  COBPEMEHHBIC
nH(OpPMaLMOHHBIE TEXHOJIOTUU JUIA MOMCKA M aHalIu3a y4eOHOW U HAYyYHO-TOMYISIPHOMN
nH(OPMALIUK XUMUYECKOTO COJICPIKAHUS;

e (QopmupoBaHue u pazBUTHE Yy OOYYAIOIIMXCS AaCCOIMATHUBHOTO M JIOTMYECKOTO
MBIIILJICHHUS, HAOMI0JATeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpbIE€ OCOOEHHO
HEOOXOIUMBI, B YaCTHOCTH, NpPU IUIAHUPOBAHWU U TPOBEICHUU XUMHUYECKOTO
IKCIEPUMEHTA;

e BOCINUTaHUE Yy OOydarommuxcsi yOexJAEHHOCTH B TyMaHHUCTHYECKOW HAmpaBICHHOCTH
XUMHH, €€ BaKHOM pOMUM B PEIICHWH TJI00aNbHBIX TMPOOJIEeM PpPalMOHATBLHOTO
MPUPOIOTONIL30BAHUS, TIOTIOJHEHUS JHEPreTHYEeCKUX PECypcoB M COXpaHECHHS
MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpeKHOTO OTHOLIEHUS K
MpUPOJIE M CBOEMY 3J0POBBIO, a TaKkKe MPHOOPETEHUs OMbITa MCIOJIb30BAHUS
MOJIYYEHHBIX 3HAHWUN TSI TPUHATHS TPAMOTHBIX PEIICHWH B CHUTYallUSX, CBSI3aHHBIX
C XUMUYECKUMU SBJICHUSIMH.

B yuebGHOM TmutaHe cpeanero oOmiero obpa3zoBaHus mpeaMeT «Xumus» 0a30BOTO YPOBHS

BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHBIE MPEAMETHI.

OO1ree yucinoO 4YacoB, OTBENEHHBIX JUISI M3YYEHHUS XUMHUH, Ha 0a30BOM YPOBHE CpPETHETO
obmiero oopazoBanus, coctanisier 136 gacoB: B 10 kmacce — 68 yaco (2 yaca B Hezneno), B 11
KJacce — 68 yacoB (2 yaca B HEJIETIO).



1 gac mo denepanbHOl 00pa30BaTENBHON TporpamMme cpeaHero odmiero oopasoanust u |
9ac, BBIJICIICHHBIA U3 YacOB 4acTH (POpPMHUPYEeMOi yJaCTHHKAMHU 00pa30BaTeIbHBIX OTHOIICHUH.

JlanHBIE dYachl, WCHOJNB3YIOTCSA JUIsS OpTraHW3ald  Pa3sHOOOPa3HBIX BHJOB Y4eOHOU
JIeSITEIbHOCTH: UHAUBUAYATIbHOMN, TPYNIIOBOM, KOHCYIIBTaTUBHOM, TOMCKOBO -UCCIIEA0BATEIIHCKOM,
YTO MO3BOJISIET TOOMBAThCsl 00Jiee MPOYHOTO OCBOCHUS 3HAHMHM O XMMHUYECKOW COCTaBISIONICH
€CTEeCTBEHHOHAYYHON KapTHUHBI MUPA, BAXXHEHUIITNX XUMUYECKUX MOHATU X, 3aKOHAX U TEOPHUIX

COIJEP KAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUS
Teoperudeckne 0CHOBbI OPraHU4eCKON XUMUM

[Ipeamer oprannyeckoil XUMHUU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYCHHUEB IMOJTYYCHUH
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus: oprannueckux coequHennit A. M. byrneposa,
e€ ocHOBHBIE mMoOJoOXeHUs. CTpyKTypHBIE (GOPMYIBl OPraHUYECKHUX BemiecTB. ['oMosorusi,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIEC CBSI3U.

[IpencraBnenne o  kiaccUpUKAIMK  OpPraHMYecKUx  BemecTB.  HomeHkmarypa
OPraHWYECKUX COCAMHEHUW (CHCTeMaTHYecKas)) W TpPHUBHAIbHBIC HAa3BaHUS BaKHEHIINX
MIPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

OKCHEPUMEHTAIBHBIC METOJIBI M3YYCHMsI BEIIECTB WM WX MPEBPAIIEHUN: O3HAKOMJICHHE C
o0pasramMu OpraHMYecKUX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJCITUPOBAHHE MOJIEKYI
OPraHWYECKUX BEIIECTB, HAOMIOJEHUE W ONMHCaHWE JCMOHCTPAIIMOHHBIX OMBITOB TIO
MIPEBPALEHUIO OPraHUYECKUX BELECTB MpU HarpeBaHuu (IJIaBjieHre, OOYTrIIMBaHUE U TOPEHHUE).
YriaeBoaopoabl

AJIKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKHI psiA. MeTaH W 3TaH — TpoCTerlIne
MIPEJICTaBUTENN aJIKaHOB: (pu3Mueckue M XUMHUYECKHE CBOMCTBA (peaklUMM 3aMelleHus |
TOpeHUs ), HaX0Xk/IeHHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHI psifl. DTUIECH W MPOMUJIEH — MPOCTEHIINE
MIPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, TUIPATALlMU, OKHCIECHUS U MOJIMMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxanuensl: OyramueH-1,3 u MetunOyraauen-1,3: cTpoeHHe, BaKHEUITNE XUMHYECKUE
cBOICTBa (peakus noauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMYECKMH psia. ALETUIeH —
MPOCTEHIINI PECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu rUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIH, TOPEHUS), TOJIydeHUE U IPUMEHEHHE.

Apenbl. beHszon: coctaB, crpoeHue, (pu3MUecKue M XUMHYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), TOJIy4eHHE W MpUMEHEeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peakyuu 2ai02eHUpPOSanUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTh  apeHOB. ['eHeTHyeckass  CBs3b  MEXKAY  YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3JIMYHbIM KJlaccaMm.

[IpupoaHbie UICTOYHUKH YTIEeBOAOPOa0B. [IpupoaHblil ra3 u monyTHble HEPTSIHBIC Ta3bl.
Hedbts u e& mpoucxoxaenue. CrmocoObl mepepaboTk HEPTH: TEPEeroHKa, KPEeKHHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel mepepaboTku HeTH, UX TPUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroab U MPOIYKTHI €ro nepepaboTKy.
OKCHEpPUMEHTAIbHBIE METOJIbl M3YYEHHMs] BEUIECTB M WX IPEBPAICHUA: O3HAKOMIIEHHE C
oOpa3iiaMu miacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedpte» u «Yronby, MoaenupoBaHue
MOJIEKYJI  YTJIEBOJIOPOJIOB W TaJIOT€HOMPOU3BOJHBIX, MPOBEICHUE MIPAKTUYECKONH pPabOThI:
MOJTy4eHHUE 3TUIICHA U U3yYEHUE €r0 CBOMCTB.

Pacuérnbie 3a1aun.

Brruncnenuss mo ypaBHEHHIO XMMHUYECKOUW peaknuu (Macchl, 00bEMa, KOIMYECTBA MCXOJIHOTO
BEI[ECTBA WM MPOJYKTa peakluu 1O HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
HCXOJIHBIX BEIIECTB WJIH MPOIYKTOB PEAKIIUN).




Kucjiopoaconep:kauue opranuueckue coeJnHeHus

[IpenenvHble OJHOATOMHBIE CIUPTHL. METaHOJI M STaHON: CTPOEHHUE, (U3UYECKUE WU
XUMUYECKHE CBOMCTBA (pPEakuMW C aKTUBHBIMU METalIaMH, TaJOT€HOBOJOPOAAMHU, TOPEHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAy MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHOIa U 3TaHOoJIa
Ha OpPraHM3M YeJOBEeKa. MHOroaTOMHbBIE CHHMPTHI. DTUJICHIVIMKOJNb M TIUIEPHH: CTPOCHUE,
¢u3nyeckne M XUMHYECKHE CBOICTBAa (B3aMMOJEHCTBHE CO MICJOYHBIMH METaJUIaMH,
KayeCTBEHHasl pPEaklusi Ha MHOTOATOMHBIC CIUPTHI). JlelicTBME Ha OpraHu3M 4eJOBeKa.
[IpuMeHeHue TIUIeprUHA U STUIICHTJINKOJIS.

@eHOoJI: CTPOEHHE MOJICKYIbI, (U3UYECKHE W XUMUYECKHE CBONCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunpl ¥ kemousl. DopManbIeTHA, aneTANbICTH]: CTPOCHHUE, (usnyeckne u
XAMUYECKHE CBOMCTBAa (pEaKIWU OKHCICHHWS W BOCCTAHOBJICHHS, KadeCTBEHHBIEC DPEAKIINM),
MOJTyYeHUE ¥ IPIMEHEHHE.

OHOOCHOBHBIE TIpEeNbHBIE KapOOHOBBIE KUCIOTEL. MypaBbUHAsI U YKCYyCHasl KUCIOTHI:
CTpoeHHE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKaANNN), TONydeHHne u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAS KHCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbIIa KaK COJH BBICIIUX KapOOHOBBIX KHUCIIOT,
ux Motomiee neiicteue. Cioxuble 3(pUpBl KaK TPOHM3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponms
cinoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupos. bruongorudeckas poiib KHPOB.

VYrieBojapl: cocTaB, KiIacCU(pUKAIUS YIIIEBOJIOB (MOHO-, TU- U TIOJIMcaxapu/ibl). ['moko3a
— MPOCTENIINI MOHOCaXapH/l: 0COOEHHOCTH CTPOEHMSI MOJIEKYIIbI, (PU3MUECKUe U XUMUYECKUE
cBoiicTBa (B3aumojeictBue ¢ ruapokcunom Mmeau(ll), okucieHne amMMHAayHBIM PacTBOPOM
okcuaa cepeOpa(l), BoccTaHoBieHHe, OpoKEHHE TIIIOKO3bl), HAXOXIEHHE B MPUPOJE,
npuMeHeHne, ouosornyeckas posib. dorocuntes. OpykTo3a kak uzomep TIOKO3bl. Kpaxman u
LEJUTI0NI03a KaK MpUpoaHble mojumepbl. CTpoeHue Kpaxmana U Hesutioio3bl. dusnueckue u
XMMHYECKHE CBOMCTBA Kpaxmaiia (TUIPOIN3, KaUeCTBEHHAs! PEaKIIHs C HO/I0M).
OKCIIEpUMEHTAIBHBIC METOJbl _M3YYEHHs BEIIECTB M WX TNPEBpAIICHUN: MPOBEICHHE,
HaOO/IeHNe W OMMCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaueCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcuaoMm wmeau(ll)), MHOTOAaTOMHBIX
cnupToB (B3ammojelcTBre rhunepuHa ¢ ruapokcuaoM menu(Il)), ampaernmoB (okucieHue
aMMMaYHBIM pacTBopoM okcuaa cepedpa(l) m rumpoxcumom wmeau(ll), B3ammopeicTBue
KpaxMaja C HOJIOM), IPOBEJIEHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPACTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3a1aun.

Boruncnenuss mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO
BEIECTBA WJIM MPOJYKTa pEaklUu MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
MCXOJHBIX BEILIECTB WJIM MPOIYKTOB PEAKIUN).

A3oTcoep:Kalye oprannyeckne coeMnHeHusl.

AmuHbBI. MeTHIaMuH ¥ aHWIMH: COCTaB, CTpOeHHe, (PU3NYECKHe U XUMUYECKUEe CBOWCTBA
(ropeHue, B3aMMOJCHCTBHE C BOJOW U KHUCIOTaMH). AMHUHOKHCIOTBHI Kak amQoTepHbIe
opraHuueckue coefuHeHus. OuU3nyecKkue U XMMUYECKHE CBOICTBA aMUHOKHCIOT (Ha MpuUMepe
riunuHa). bruonornyeckoe 3HaueHne aMuHOKHUCIOT. [lenTu bl

benku kak mpuUpoOJHBIE BBICOKOMOJIEKYISIpHbIE coequHeHus. llepBuuHas, BTOpUYHas U
TPETUYHAsi CTPYKTypa OenkoB. XHMMHYECKHE CBONCTBAa O€JIKOB: THAPOJHU3, JEHATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

OKcIepuMEeHTAIbHbIE METO bl U3YYEHUs BEIIECTB M MX INPEBPAIEHUI: HaOII0JeHHe U ONUCaHNue
JIEMOHCTPAIIMOHHBIX OTIBITOB: IeHATypalys OSJIKOB ITPU HArpeBaHUU, LIBETHBIE PEaKIH OEIKOB.
BbicokoMoieKyIsIpHbIE COeMHEHU

OCHOBHBIE TOHSATHS XWMHUH BBICOKOMOJEKYISIPHBIX COEJUHEHUH: MOHOMEp, IMOJUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPU3ALNHU, CPEIHsSs MOoJeKyinsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUI — MOJIMMEpHU3aLis U MOJTUKOH ICHCAIUS.




OKCIIEpUMEHTAJILHBIE METO/bl M3YYEHHUs BELIECTB M UX IPEBPALICHUI: O3HAKOMJIEHHE C
o0pa3aMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, Kay4dYKOB.

MexIpeaAMETHBIC CBA3H.

Peanuzanus MeXIpenIMETHBIX CBsI3ed INpU H3YYEHMM opraHuyeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK H
MOHATHUH, SBISIOUIUXCA CUCTEMHBIMU Il OTJIENIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.
OOmire ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: SBJICHHE, HAYYHBIH ()aKT, TUMOTE3a, 3aKOH, TEOPH,
aHaIM3, CUHTE3, KiacCH(UKAIMs, NEpUOJUYHOCTh, HAOIIOJEHUE, WU3MEPEHHUE, IKCIIEPHMEHT,
MOJIEJIUPOBaHUE.

®dusuka: MaTepus, SHEPrus, Macca, aroM, IEKTPOH, MOJIEKYJa, SHEPreTUYECKUH YpOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BETUYMHBI U €AUHUIIBI
UX U3MEpPEHUSI.

buonorus: knerka, opranusM, Ouocdepa, oOMeH BeHIeCTB B oOpraHusme, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBA (OENKU, YIIIeBOb, )KUPBL, (DEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTAeMbIE, TOTUINBO, PECYPCHI.
TexHosorusi: muIIEBbIE MPOIYKTH, OCHOBBI PAIlOHAJIBHOIO IMHTAHUS, MOIOILIUE CPENCTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MaTEpUaIbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMMUA

Teopernyeckue 0CHOBbI XUMHU

XUMHUYECKUN diIeMEeHT. AToMm. Sapo aroma, H30TOMBL. JEKTPOHHAs 000JOYKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOUTany, s-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JIeKTPOHOB MO OpOUTaIsiM B aTOMaX 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[lepuonuueckuii 3akoH u Ilepuogmueckass cucTteMa XUMHYECKHUX dyeMeHTOB [l
N. MengeneeBa. Csizb NepuOAUYECKOro 3akoHa M Ilepuoanyeckoil CHUCTEMBbI XHUMHUYECKUX
anementoB JI. M. MeHneneeBa ¢ COBpEeMEHHOW TEOpHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BELIECTB
I10 TpyInaM U neprojaM. 3Ha4€HHUE MTEPUOINYECKOr0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemecTBa. XHUMHUYECKash CBSI3b. Buapl XuMUYecKol CBs3M (KOBaJCHTHAs
HEMnoJIApHasl U TOJSpHAasi, MOHHAsA, MeTauinyeckas). MexaHu3mbl oOpa3oBaHMs KOBaJCHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKkTpooTpulaTeNbHOCTh. CreneHb OkuciaeHus. HMoHbl: KaTHOHBI W aHUOHBLBemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA COCTaBa BellecTBA. THIIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBHUCUMOCTbh CBOMCTBA BEIIECTB OT THUIMA KPUCTAIUIMYECKOU
PEIIETKY.

[Tonsarue o aucnepcHbIx cucremax. VICTHHHBIE U KOJUIOUIHBIE pacTBOpbL. MaccoBast 1015
BEILIECTBA B PaCTBOPE.

Knaccudukanuss HeopraHM4eckux coeauHeHW. HoMmeHknaTypa HeOpraHU4ecKHX
BellecTB. ['eHeTnyeckass CBSI3b HEOPraHWYECKHUX BEIECTB, MPUHAMICKAIIUX K PA3THUYHBIM
KJIacCaM.

Xumuyeckas peakuusa. Kmaccudukanus XUMHUECKUX pPEAKIMi B HEOPraHUYECKOH u
OpPraHMYECKOW XUMHH. 3aKOH COXPAHEHHUs MACChl BELIECTB, 3AKOH COXPAHEHHUs U MPEBpAIICHUS
SHEPrUM MpPU XUMHUUYECKHX peakiusax.CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT pa3JIMYHBIX
dakropoB. OOpaTUMBbIE peakIuu. XUMHUYeCKoe paBHOBecHe. DaKTOPhI, BIUSIONINE HA COCTOSTHUE
xuMuueckoro pasHoBecus. [Ipunuun Jle [larense.

DnexTponuTHueckas aucconuanus. CuinpHble U cialbie d7IeKTpoauThl. Cpefa BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, I11eJI0OUHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKILIUH.



OKCIIEpUMEHTAJILHBIE METO/Ibl U3YYEHUs BEIIECTB M UX NPEBPAICHUN: TEMOHCTpaLMs TaOIuI
«Ilepnoguueckas cucreMa xumudeckux sneMeHToB [l M. MenpeneeBa», uzydeHue monenen
KPUCTANTMYECKUX PEIIETOK, HAOJIOJCHUEN OINMCaHWE IEMOHCTPAIMOHHBIX M J1aOOpAaTOPHBIX
OTBITOB (pa3yIoKEeHHE NEPOKCUIA BOJOPOIa B MPUCYTCTBUM KaTalu3aTopa, ONPENEICHUE CPEIb
pPacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHAMKATOPA, PEAKIMM HOHHOTO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XMMHYECKOU
peaxKum».

Pacuérnbie 3aauu.

Pacu€rbl o ypaBHEHHAM XUMHUYECKMX DPEAKIHUil, B TOM 4YHUCIIE TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM HOHSTHS «MAacCcOoBast J0JIsl BEIIECTBAY.

Heoprannueckass xumus

Hemeramnel. Ilonoxenue HemerayioB B [lepmogudeckoil cucTeMe XMMHUYECKUX
anemenToB JI. U. MenneneeBa M OCOOEHHOCTH CTpO€HHUsI aToMoB. DuU3nMyecKue CBONCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJIJIOB (Ha MpUMeEpe KUCIopoa, cepbl, hochopa u yriaeposa).
XUMHUYECKHE CBONCTBA BAXKHEUIIINX HEMETAIIOB (TaJIOT€HOB, CEphI, a30Ta, (hocdopa, yriaepoaa u
KpEMHHUSI) M HX COEAMHEHUH (OKCHJIOB, KHCIOPOJACOAEpKAIIUX KHCIOT, BOJOPOIHBIX
coemuHenui). [I[puMeHeHne BaXKHEUIINX HEMETAUIOB M UX COCTMHEHHIA.

Mertamnel. [Tonoxxenue metamioB B [leproanueckoi cucteMe XUMHUYECKUX 1eMEHTOB /1.
N. MenneneeBa. OcoOEHHOCTH CTPOCHHMSI DIIEKTPOHHBIX 000J104eK aTOMOB MeTauioB. Oomue
¢uznueckue cpoictBa MeTaioB. CrulaBbl METaIOB. DJIEKTPOXUMHUYECKUN Pl HANpPSHKEHUN
MeTayioB. XMMHUYECKHE CBOICTBA Ba)KHEUIIMX METAJUIOB (HATpWU, Kajduil, KaJbLUWN, MarHuu,
ATIOMUHHUMA, TWHK, XPOM, J>X€JIe€30, MeIb) W uX coeauHeHud. OOmmue crnocoObl MOTydeHUs
MeTaiioB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE.

OKCIEPUMEHTAIbHBIE METO/IbI M3YYEHMS] BEIIECTB M MX MPEBPALICHUN: M3YYEHHE KOJUICKIUU
«Metamnel W CIUIaBbl», OOpa3lOB HEMETAJVIOB, pEIIEHHE SKCIEPUMEHTAIBHBIX 3a7ad,
HaOMo/IeHNe U OMHCAHME JEMOHCTPALMOHHBIX U JIa0OPAaTOPHBIX OMBITOB (B3aUMOJEHCTBUE
TUAPOKCHU/IA ATIOMUHHUS C paCTBOPaMU KUCJIOT U LIEN0Yel, KAYECTBEHHbIE PEAKIIMM HA KATHOHBI
METaJIJIOB).

PacuérHeble 3a1auu.

Pacuérbl Macchl BemiecTBa M 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBa, Macce WU
00BEMY OJTHOTO M3 YYAaCTBYIOLIMX B PEaKIMM BEHIECTB, pacuéThl Macchl (00bEMA, KOIMYECTBA
BEIIECTBA) MPOIYKTOB PEaKIUH, €CIIU OJJHO U3 BEUIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Ponp xumuum B oOeCHeUeHUH OSKOJOTMYECKOM, OSHEpPreTM4ecKOW U MUIIEeBOU
0€30MacHOCTH, Pa3BUTHH MeAULMHBL. [loHSATHE O HAy4YHBIX METOJAaX IO3HAHUS BEIIECTB U
xuMuueckux peaknuil. IlpencraBnenuss 00 OOMIMX HAYYHBIX MPUHILHUINAX MPOMBIIUIEHHOTO
MOJY4YEHUS] BAKHEUIINUX BELIECTB.

UenoBek B MHUpE BELIECTB M MaTEPUAIOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTEpHalbl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKW, CTEKJIO, KepaMHKa, MaTepHaslbl JUIsl SJIEKTPOHUKH,
HaHOMATepHUAaJIbl, OPraHUYECKHE U MUHEPATIbHBIC yI0OpEHUSI.

XuUMHS M 370pOBbE YEJIOBEKA: MpaBWiia MCIOJb30BAHMS JIEKAPCTBEHHBIX IPENaparoB,
IIpaBUJIa 6e30macHOTO HCIIOJIb30BaHUS MpenaparoB OBITOBOA XUMUU
B IIOBCE/IHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzamnusi MeXMnpeIMETHBIX CBSI3ed MpH M3y4eHUH OOIIe U HeopraHMdeckod xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIINUX €CTECTBEHHO-HAYYHBIX TOHITHIM, TaK
U TIOHSTUH, SBISIIOUIMXCS CHUCTEMHBIMHM JUIsl OTHENIbHBIX MPEIMETOB E€CTECTBEHHO-HAY4YHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAyYHBIC TMOHSATHS: HAYYHBIM (PAKT, TUMOTE3a, 3aKOH, TEOPHs], aHAJM3,
CHHTE3, Kiaccu(uKanus, MEepUOJUYHOCTb, HAONIOJCHUE, OHKCIIEPHUMEHT, MOJEeITUPOBaHHE,
U3MEpPEHUE, SBIICHUE.




dusuka: marepusi, SHEPrus, Mmacca, aroM, O3JICKTPOH, MHPOTOH, HEHUTPOH, HWOH, H3O0TOII,
PaIMOAKTHBHOCTD, MOJICKYJIA, SHEPIeTHUECKUI ypOBEHb, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOAAHUEC BCIUICCTBA, (1)I/I3I/I‘-IeCKI/Ie BCJIMYMHBI U CAUHUIBI UX U3MCPCHUA, CKOPOCTh.

buonorus: kinerka, opraHusm, dKOCUCTeMa, Ouocdepa, Makpo- U MUKPOIIEMEHTBI, BUTAMHHBI,
oOMeH BelIecTB B OpraHu3Me.

['eorpadusi: MuHEpasIbl, FOPHBIC TIOPOIBL, TOJIC3HBIC UCKOTIAEMBIC, TOTUTUBO, PECYPCHI.
TexHonorns: XUMHUUYECKas MNPOMBINIJICHHOCTb, MCTAJLNIyprus, IMPOU3BOACTBO CTPOHUTCIbHBIX

MaTepuraiosB, CEIIbCKOXO03SMCTBEHHOE MpoOun3BOACTBO, nuiieBas MMPOMBIIIJICHHOCTD,
(bapMaHeBTI/I‘-IeCKaFI IMPOMBIIIJIICHHOCTD, IMpou3BOACTBO KOCMETHUYCCKUX npemnaparos,
IIPOU3BOJACTBO KOHCTPYKLIMOHHBIX Marcpuralion, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU S

JJMYHOCTHBIE PE3YJBbBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUSI OOYyJarOIIUMUCS
MPOrpaMM CpeJIHEro oO0IIero oopa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM H IPEIAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uis pa3pabOTKU IUIAHUPYEMBIX pEe3yJIbTaTOB OCBOEHUS
MpOTrpaMM CPEHETo 00IIero 00pa3oBaHus SBISETCS CHCTEMHO-/IEATEILHOCTHBINA MTOAXO0.

B COOTBETCTBHM C CHUCTEMHO-ACATEILHOCTHBIM TIOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3ynbTaTOB OCBOCHHUS TpeAMeTa «XUMHS» Ha YPOBHE CpeaHero oO0Iiero o0pa3oBaHUS
BBIJICJICHBI CIIEAYIONINAE COCTABIISIOININE:

® O0CO3HaHHWE OOYYAIOIIUMHCS POCCUHUCKOW TPAKIAHCKONW HMIACHTUYHOCTH — TOTOBHOCTH K

CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH ¥ CAMOOIIPEACIICHHUIO;

® HAIMYME MOTUBAIMH K O0YyUCHHUIO;
e [ICJICHAMPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIICHHWH JIMYHOCTH HAa OCHOBE KITFOUEBBIX

IIEHHOCTEN W UCTOPUUYECKHUX TPAAULIHK 0a30BOM HAYKH XUMUU;

® TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JIEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMH, TIPUCYIITUMHU IEJIOCTHONW CHCTEME XMMHUYECKOTO
00paszoBaHus;

® HAIMYME IMPABOCO3HAHUS SKOJOTHUECKOW KYJIbTYpPhl M CIHOCOOHOCTH CTaBUThH IEIH H

CTPOMTD KU3HEHHBIC TIJIAHBI.

JIngHOCTHBIE pe3yIbTaThl OCBOCHUS MpeaMeTa «XUMUsD» TOCTUTAIOTCSA B €IMHCTBE yUCOHOU
1 BOCTIMTATENIbHOW JIEATEILHOCTH B COOTBETCTBHU C TYMAHHUCTUYECKUMHM, COIIMOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LEHHOCTAMU M UJAEaJaMH POCCUICKOTO TPa)kJaHCKOTO OOIIecTBa,
MPUHATHIMU B OOLIECTBE HOPMaMH M MpaBUJIAMH TOBEICHUSI, CIIOCOOCTBYIOIIMMU IPOIECCaM
CaMOTIO3HAHUs1, CAMOPAa3BUTHUS U HDABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YUaIOIINXCS.
JIn4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMera «XHUMHs» OTpakarT CHOPMUPOBAHHOCTD
OTbITa TIO3HABATEIILHOM M MPAKTHUECKON JEsTeIbHOCTH OOydYaloluXcs IO peanu3aluu
MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIC B YaCTH:
1) rpaaaHCcKOro BOCIIMTAHMS
® 0CO3HAHHS O0YYAIOIIMMHUCA CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHUS
K 3aKOHY ¥ MPABOTIOPSIKY;
® TMPEACTaBICHUS O COIHUAIBHBIX HOPMax M TMpaBUIaX MEXKIHMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHUBE;
® TOTOBHOCTH K COBMECTHOM TBOPUECKOH JIEATEIHHOCTH MPHU CO3/IaHUU YIEOHBIX TPOEKTOB,
pemieHnd  y4eOHBIX W TO3HABATENBHBIX  3a7a4,  BBINOJHEHUU  XUMHUYECKUX
IKCIIEPUMEHTOB;
® CIOCOOHOCTH TMOHUMATh W TNPUHUMATh MOTHBBI, HAMEpPEHUS, JIOTUKY U apTryMEHTHI
JPYTUX TPU aHAITHU3E PA3TUYHBIX BUJOB YU€OHOU IEeSTENHHOCTH;
2) NIaTPHOTHYECKOTO BOCTIMTAHUS



LIEHHOCTHOTO OTHOILIECHUS K HMCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTE€YECTBEHHOMU
XUMUU;

YBOKEHUS K IMPOILECCY TBOPYECTBA B OOJACTH TECOPUU U MPAKTHYECKOTO MPUMEHCHHS
XUMHH, OCO3HAHUSA TOrO, 4YTO JOCTMKEHHS HAYKH €CThb PE3YyJbTaT JJIMTEIbHBIX
HAOJIOJICHUH, KPOTIOTJIMBBIX SKCIIEPUMEHTATBHBIX ITOMCKOB, TIOCTOSIHHOTO TPY/Aa YIEHBIX
Y MPAKTUKOB;

HHTEpECA W T[O3HABATEJbHBIX MOTHUBOB B IMIOJYYEHHMM U TMOCIEIYIOIIEM aHalu3e
WH(OPMAIIAH O TTEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

HPABCTBEHHOTI'O CO3HAHUS, ITUYECKOTO IIOBE/ICHHS;

CIIOCOOHOCTH  OIIGHHMBATh CHUTYyallUW, CBSI3aHHbIE C XUMHYECKMMM  SIBJICHUSIMH,
Y IPUHAMATh OCO3HAHHBIC PEUICHUS, OPUEHTHPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IIOBEJICHUE M IOCTYNKM CBOMX TOBApUILEH C IMO3HUIHN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPbI 310POBbI:

MMOHMMAaHMs TIEHHOCTEH 3I0pOBOTO0 W 0e30macHOTO 00pasza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUYECKOMY U TCHUXHYECKOMY
3JI0POBBIO;

coOmoieHnst paBuil 06€30MacHOro0 OOpalIeHusl ¢ BEIIeCTBAaMH B OBITY, MOBCETHEBHON
JKU3HU U B TPYJIOBOW JEATEIBHOCTH;

IIOHUMAaHHUA LICHHOCTU HpaBI/I.]'I I/IH)II/IBI/I)IyaJ'IBHOFO U KOJIJICKTHUBHOTO 6630HaCHOF0
MTOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 30POBBIO U KU3HHU JTFOJICH;

OCO3HAHHUS TOCJICJCTBUN W HENPHITHS BPEIHBIX MPHUBBIYCK (YIOTPEOJICHUS aTKOTOJIS,
HapKOTHUKOB, KypeHUsI);

5) Tpy10BOr0 BOCIIUTAHUSI:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4eOHO-HCCIICI0BATEIBCKOW JEATCIHHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTUX BUAAX JICATCILHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTHE B PEIICHUHM IPAKTUYECKHX 3aJa4 COIHUAIBHOMN
HAIPaBJICHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

HMHTEpeca K MPAKTUYCCKOMY HM3YUYCHHIO MPOQEeCCHi Pa3IMYHOro poja, B TOM YHUCIIe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBOKCHHUS K TPYLy, JIFOJSIM TPYyJa M pe3yJIbTaTaM TPYIO0BOH JIeATSIBHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBHIYaJIbHON TpaeKTOpHUH 0Opa3oBaHUs,
Oyaymed mnpodeccun W peaiau3alMd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHUMHH, HMHTEPECOB M MOTpeOHOCTEH
0O0IIIeCTBA;

6) 3K0JI0rHYeCKOro BOCIUTAHHUSI:

9KOJIOTHYECKH  1IeJIeCOO0pa3HOTO  OTHONIICHHMs K  MPHpPOJAe, KaK  HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMII€;

MTOHUMAaHUS II00aJIBHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM, BIUSHNAS SKOHOMUYECKUX
IIPOLIECCOB HAa COCTOSIHUE IPUPOIHON U COLIMATIBHOU CPEJIBI;

0CO3HaHMS HE0OXOAMMOCTH MCIIOJIB30BaHUS JOCTHKEHUH XUMUU /17Tl peIIeHHsI BOIIPOCOB
palMOHAIBHOTO IPUPOAOIIOIB30BaAHNUS;

AKTUBHOTO HENPUATHUS JECHUCTBUMN, MPUHOCSIINX BpPEA OKPYXKAlOIIEW NMPUPOIHON Cpene,
YMEHHsS  INPOTHO3UPOBATH HEOJaronpusATHbIE  HKOJOTMYECKHUE  IMOCIEACTBUS
MpeANPUHIMAEMBIX JEHCTBUI U TPEeIOTBPAIATh UX;

HaJIM4usl Pa3BUTOTO SKOJOTMYECKOIO MBIIUIEHHS, SKOJIOTMUECKON KyJIbTYpPBI, OIbITa
JESITEIBHOCTH JKOJIOTMYECKON HAINpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATbCSI HMHU B
MO03HABATEIbHON, KOMMYHUKATUBHOW U COLMAIIBHON MPAKTHUKE, CHOCOOHOCTH M YMEHHUs
aKTUBHO MIPOTUBOCTOSTH UJCOJIOTHU XeMOo(poOouu;



7) HEHHOCTU HAYYHOI'O MO3HAHUSA

c(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHUS CIeNU(PUKH XUMHUU KaK HayKd, OCO3HaHMA €€ poi B (POPMUPOBAHUH
paIMOHATILHOTO HAYYHOTO MBIIIJICHHUS, CO3JAaHUHM IICJIOCTHOTO IPEJICTaBICHHUS 00
OKpyXaromeM MHUPEC KaK O CAMHCTBC IMPUPOAbI WU YCJIOBCKA, B IMO3HAHHWU IMPHUPOAHBIX
3aKOHOMEPHOCTEH M PEIICHUU TIPOOJIeM COXpaHEHUS TIPUPOTHOTO PABHOBECHS;
yOexAEHHOCTH B 0COOOWM 3HAYMMOCTU XHUMHUU JUIsl COBPEMEHHOM LMBWIM3ALMU: B €€
T'YMaHUCTUYECKON HAmpaBICHHOCTH M BAXHOH pOJM B CO3JAaHMM HOBOH 0a3bl
MaTepUAILHOW KYJIBTYPBI, PEIICHHH TJO0ATBHBIX MPOOJIIEM YCTOHYHMBOTO pa3BUTHS
YEJIOBEUECTBA — CHIPHEBOM, SHEPTeTUUECKOM, MHUIIEBOI U IKOJIOTHYECKOM O€30TacHOCTH,
B Pa3BUTUU MEIUIMHBI, OOECIEUEHUU YCIOBUH YCHEIIHOIO TpyJAa M SKOJIOTHYECKH
KOM(OPTHOH JKMU3HH KaKJOTO YIeHa O0IIeCTBa,

GCTGCTBCHHO-HaquOfI rpaMOTHOCTH: TIOHMMaHHWsA CYIIHOCTH MCTOJOB IIO3HAHUA,
HCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIOJb30BaTh ITOTydaeMbIe
3HAHMS JJIS aHalu3a U OOBSICHEHMS! SIBJICHUI OKPY)KAIOIIEro MUpPa M MPOUCXOISIINX B
HEM I/I3MCHCHHI>1, YMCHHA ACIIAaTh 000CHOBAHHBIE 3aKJIFOYEHUS HAa OCHOBE HAay4YHBIX
(baKTOB U MMCIOUXCA JaHHBIX C HEJIBIO MOJYYCHUA JOCTOBCPHBIX BBIBO/IOB,
CIIOCOOHOCTH CaMOCTOSITEIPHO HCIIOJIB30BaTh XUMUYCCKUE 3HAHHS JUIS PEIICHUS
HpO6J'IeM B PCAJIbHBIX JKU3HCHHBIX CUTYallusaX;

WHTepeca K MO3HAHUIO U HCCIIEIOBATEBCKOH eI TETHHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHUIO M CamMOoOOpa30BaHHIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHMM MO XUMHMHM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSMU;

WHTEpeca K OCOOCHHOCTSAM TpyJda B pasIuYHBIX cdepax mnpodecCHoHATbHON
NeSITeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaThl OCBOCHHUS y4eOHOro mpeaMera «XHUMHS» HAa YPOBHE

CpeaHero o6mero O6pa3OBaHI/I$I BKJIFOYAIOT:

3HaYuMbIe JUIsI (POPMUPOBAHUS MHMPOBO33PEHHS OOYJAIOMIMXCS MEXAUCHUIIIIMHAPHBIC
(MexXTpeAMeTHbIE) OOILIeHAyYHbIE MOHATHS, OTpa)Kalollhe IEJIOCTHOCTh HAayYHOU
KapTUHBl MHpa M CHeUu(PUKy METOJOB MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepus, BEIEeCTBO, SHEPrus, sBIIEHUE, MPOIECC, CUCTEMa, HAaydHbIM (axT,
MPUHIINI, TUIMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHME, HAOIIOJCHHE,
M3MepeHue, SKCIIEPUMEHT U JPYTHUe);

yHHUBEpCalbHble  yuyeOHble  JeWCTBUA  (MIO3HABATENbHBIE,  KOMMYHUKATHBHBIE,
perynatuBHble), obecrneunBaromue (GopmupoBanue (yHKIMOHATHHOW TPAMOTHOCTH U
COILIMANIbHOM KOMIIETEHIIH 00y4JaroluXcs;

CIIOCOOHOCTh ~ OOYYarOIIMXCS  HCIOJb30BaTh  OCBOCHHBIE  MEXIUCIMILTUHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAIbHBIE YUeOHbIC JCHCTBHS B MMO3HABATEIHHON U
COIIMAIbHOW MPAKTHUKE.

MeTaHpeﬂMeTHLIC pe3yJIbTaTbhl  OTPAKAKOT  OBJIAZAICHUC  YHHUBCPCAJIbHBIMU y‘le6HLIMI/I
MO3HABATCIIbHBIMU, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMUA JICHCTBUSIMU.
OBnaneHne YHuBEpCaJdbHbIMHA y‘leﬁﬂbIMI/I NMO3HABATEJIbHBIMH JICHCTBUSAMM:

1) 6a30oBble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO (POPMYJIUPOBAaTh M AKTYaJIM3UPOBaTh MpOOJIEMYy, BCECTOPOHHE &
paccMaTpuBaTh;



ONpEEATh LEIN JEATENIBHOCTH, 3a7aBas NapaMeTpbl M KPUTEPUU UX JOCTHXKEHMS,
COOTHOCHTb PE3YJIbTAThI ACATEILHOCTHU C IIOCTABICHHBIMU LIENISMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUUECKOTO MBIIIJICHUS — BBIICISTH
XapaKTepHble NpPU3HAKW NOHATUH M YCTAHABIMBATh WX B3aUMOCBS3b, HCIOJb30BaTh
COOTBETCTBYIOIINE MOHSTHSI ISl OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SBIICHUIA;

BBIOMPATh OCHOBAaHUS W KPUTEPUH IS KIACCH(PUKAIUU BEHISCTB W XUMHUYCCKUX
peakumii;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEX/1Y N3Yy4aeMbIMU SIBJICHUSIMU;
CTPOUTH JIOTHYECKHE pacCyXACHHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, [0 AaHAJOTHUH),
BBIBJISITH 3aKOHOMEPHOCTH W TPOTUBOPEYMS B  PAaCCMATPUBAEMBIX  SIBICHHSX,
(hopMyIupoBaTh BHIBOABI U 3aKIIOUECHHUS;

MIPUMEHSTH B MPOLECCE MO3HAHUS, UCIIOJIb3yeMbIE B XUMHUM CUMBOJIMYECKHE (3HAKOBBIEC)
MoJIeNu, TpeoOpa3oBbIBaTh MOJENIbHBIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI)
JJIEMEHTa, XUMHUYeckass (Qopmysia, ypaBHEHHE XMMMUYECKON peakluu — IpH pelIeHun
Y4eOHBIX MMO3HABATEIBHBIX M MPAKTUUECKUX 3aJ]lay, MPUMEHSITh Ha3BAaHHBIE MOJICIHHBIC
MPEACTABICHUS Il BBISBICHUS XapaKTEPHBIX TMPU3HAKOB HM3Yy4aeMbIX BEIIECTB W
XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUS:

BJIAJICTb OCHOBAMMH MCTOA0B HAYYHOTO MMO3HAHHWA BCIICCTB U XUMHWYCCKUX peaKHI/Ifl;
dbopMymupoBaTh IENM W 334l HMCCJCJOBAHUWS, WCIOJNB30BaTh ITOCTABIICHHBIC U
CaMOCTOSITSIIBHO C(OPMYITUPOBAHHBIC BOIPOCH B KaueCTBE WHCTPYMEHTA IMO3HAHUS U
OCHOBBI JIsd CbOpMI/IpOBaHI/IH THUIIOTE3bI IO IMPOBEPKE MNPAaBUIBHOCTHU BBICKA3bIBACMBIX
CYXKJICHUH;

BJIQZIETh HABBIKAMHM CAMOCTOSITEJILHOTO IJIAHUPOBAHUS U TPOBENCHUS YYEHUUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUs HAOMIOJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIPHO TPOTHO3UPOBATH €r0 pe3ylnbTar, (OPMYIHpOBaTh OOOOIICHHUS U
BBIBOJIBI OTHOCHUTEIBHO JIOCTOBEPHOCTH pPE3yJIbTAaTOB HCCIEAOBaHUS, COCTaBJIAThH
000CHOBaHHBIN OTUYET O MPOJIeTIaHHON paboTe;

MpUOOpETaTh OIBIT YYCHHUUYECKOH MCCIEA0BATEeIbCKON U MPOEKTHOW JAeATeIbHOCTH,
MIPOSIBJIATH CLIOCOOHOCTH U TOTOBHOCTH K CAMOCTOATEIHLHOMY IOUCKY METOJIOB PELICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB [TO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATbCS B PAJIMYHBIX HMCTOYHHMKAX MHGOPMAIUK (HAYYHO-TIOMYJISIpHAS
JIUTEpaTypa XHMHUYECKOTO COJIEp’KaHMs, CIpaBOYHBIE Mocoousi, pecypcsl MHTepHera),
aHAIM3UPOBATh MH(OPMALMIO PA3IUYHBIX BHJOB M (OPM IPEICTaBICHHS, KPUTHYECKU
OLIEHHMBATH €€ I0CTOBEPHOCTh U HENTPOTHBOPEUUBOCTD;

(GopMyIHpOBaTh 3alpPOCHl U MPUMEHATh PA3IMYHBIE METOJbl NPU TOUCKE M OTOOpE
nHpOpPMaIMK, HEOOXO MO IS BBITIOJIHEHHS YUSOHBIX 33]1a4 ONpPEICIEHHOTO TUIIA;
IPUOOPETaTh OMBIT MCIIOIB30BaHMS NH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (JOPMY MpEJICTaBICHUS UHPOPMAIIUH (CXEMBI,
rpaduKy, 1uarpamMMbl, TaOJIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAy4HBIM S3bIK B KauecTBE CpEACTBA MpH paboTe C XUMHUYECKOM
nHbopManueit: TPUMEHITh MEXIIpeIMETHbIEe ((PU3NUECKUe U MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, POPMYJIbI, a00peBUATYpPbI, HOMEHKIIATYDY;

HCIOJIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OB.TIa)IeHI/le YHUBEpPCAAbHBIMA KOMMYHUKATUBHBIMHA JeHCTBUSMM:

3aaaBaTb BOIIPOCHI 1o CYHICCTBY O6CY)K)13.CMOI\/’I TEMBI B xXoae Juajiora
W/ WITH AUCKYCCHUH, BBICKA3bIBaTb  HJCH, (I)OpMYJ'II/IpOBaTB CBOM  TPCIJIOKCHUA
OTHOCHUTCIIbHO BBIIIOJTHCHUA HpeHHOX(CHHOﬁ 3aaa4u,



BBICTYIIATh C MPE3CHTAILMCH PE3yJbTaTOB MO3HABATEIBHON JCSITEIBHOCTH, MOJYY4CHHBIX
CaMOCTOSITEJILHO HWJIK COBMECTHO CO CBEPCTHHKAMH IIPU BBINOJHCHUH XHUMHYECKOTO
IKCIEPUMEHTA, MPAKTHYSCKON pabOThI MO MCCIICIOBAHUIO CBOMCTB M3ydaeMbIX BEIIECTB,
peanuzanuu y4e0HOTO POEKTa u bopMyIupoBaTh BBIBO/IbI
0 pe3ysibTaTaM MPOBEAEHHBIX HCCICIOBAHUN IMyTEM COTJIACOBAHUS TO3HMIIMNA B XOJE
0OCYKICHHS 1 0OMEHA MHEHUSIMHU.

OBjaaaenue YHUBEPCAJIbHBIMU PEryJIATUBHBIMH JeHCTBUSAAMM:

CaMOCTOSITEJIBHO IIAHUPOBATH M OCYIIECTBIISATH CBOIO TIO3HABATEIBHYIO JCSITEIHLHOCTD,
ompenenss €€ IeTd W 3aJa4d, KOHTPOJIHMPOBAaTH M IO Mepe HEO0OXOIMMOCTH
KOPPEKTHPOBATh MPEIaraéMbIii aITOPUTM JICHCTBUN TIPU BBIMOJTHCHUHA YYEOHBIX U
HCCIIeIOBATEIIbCKUX 3ajad, BbIOMpaTh Hamboliee d(P(OEeKTHUBHBIA CITOCOO WX PEHICHUS C
Y4ETOM TIOJYJICHHSI HOBBIX 3HAHHI O BEIIECTBAX U XUMHUUYECKUX PEAKITUSX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOEH JIETETPHOCTH Ha OCHOBE CaMOaHAIM3a |
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckast XUMUSD OTPaXKaroT:
c(hOpMUPOBAHHOCTh TMPEJACTABICHUNH O XUMHYECKOW COCTABISIONMIEH €CTeCTBEHHO-
Hay4yHOM KapTHHBI MUpPa, POJIM XUMHUU B IMIO3HAHUU SBJIEHUI MPUPOJIBI, B HOPMUPOBAHUH
MBIIIJIEHUS] ¥ KYJIbTYPhl JUYHOCTH, €€ (PYHKUIHMOHAIBHON T'PaMOTHOCTH, HEOOXOIUMOM
g PEIICHHUA TMPAKTUYCCKUX 3aJad MU OKOJOTM4CCKH 000CHOBAHHOTO OTHOIIEHUSA K
CBOEMY 3JI0POBBIO M IPUPOIHON cperie;

BJIQJICHUE CHCTEMOM XHMMHUYECKUX 3HAHUM, KOTOpas BKIIOYACT: OCHOBOIOJArarolue
MOHATHS (XMMHYECKUH BJEMEHT, aToM, OJJIEKTpOHHas o0o0Jiouka aroma, MOJeKyJa,
BaJICHTHOCTh, 3JEKTPOOTPUIATENILHOCTh, XHWMHUYECKasi CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTas U CokpamiéHHas ), MOJIb, MOJSIPHAsI Macca, MOJIIPHBIN 00BbEM, YIepOIHbIN
ckener, GyHKIMOHAJIbHAs TPYIa, paguKail, U30Mepus, U30Mepbl, TOMOJOTUYECKHI psif,
TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOA U a30TCOAEpXallhe COECTUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYSPHbIE COCTUHEHMS); TECOPUU U 3aKOHBI
(Teopusi cTpoeHus opraHnueckux BemectB A. M. bByTiiepoBa, 3aKk0H cOXpaHEHHSI MACChI
BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XUMUU; MUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE NMOHMMAHUS NMPUYMHHOCTH M CHUCTEMHOCTH XUMMUYECKUX SIBJICHHIA,
(akTosoruueckue CBEJIEHUSI O CBOWCTBAX, COCTaBe, IMOJYYEeHHUH U Oe30MacHOM
WCIOJIb30BAHUN BAXKHEHIIMX OPraHUYECKHUX BEIIECTB B ObITY U MPAKTUYECKOU
JeSITeNIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISIBJISATH XapaKTEepHbIEC TPU3HAKU TOHATUH, YCTAHABIINBATh
UX B3aUMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOLIME TMOHITHUS TMPH ONUCAHUU COCTaBa,
CTpOEHUS U MPEBPAILIEHUI OPraHUnYeCKUX COeIMHEHUI;

c(OpMUPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHUYECKYI0O CUMBOJMKY JAJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpPMYIT OpraHMYECKUX
BEIIECTB M YPaBHEHMH XHMHUYECKUX pEaKIHMid, H3roTaBIUBaTh MOJAEIH MOJICKYI
OpPraHMYECKUX BEIIEeCTB Uil HWIUTIOCTPAlMM WX XHUMHYECKOTO U TMPOCTPAHCTBEHHOTO
CTpOEHUS;

chOpMHUPOBAHHOCT, ~ yYMEHUW  YCTaHABIMBATh  NPHUHAUICKHOCTH  HM3YYCHHBIX
OpPraHMYECKUX BEHIECTB MO WX COCTABY U CTPOCHHIO K OMPENEIEHHOMY KIacCy/TpyIie
COeMHEHUN  (YrIeBOAOPOABI,  KUCIOPOJA H  a30TCOAEpKAllde  COCTUHEHHUS,
BBICOKOMOJICKYJISIPHBIE COCJMHEHHWS), JaBaTh WM Ha3BaHUA TIO0 CUCTEMATHUYECKOU
nomenknarype (IUPAC), a Ttaxke OpHBOIUTH TPUBUAIbHBIE HA3BaHHUS OTACIHHBIX
OpPraHMYECKUX BEUIECTB (ITHIICH, MPOMUJICH, alleTWUJICH, JTUJICHTIHKOJb, TJIUIEPHUH,
¢denon, ¢dopManmpaerui, aneTaibAeTHA, MypaBbUHAs KHCIOTA, YKCYCHas KHCIOTa,



OJIEMHOBAsI KHUCJIOTA, CTEApPUHOBAs KUCIOTA, TIIIOK03a, (hpYyKTO3a, Kpaxmal, IeJUTI003a,
TJIUIUH);

e chopMUPOBAHHOCTP YMEHHS OINPEACTATh BHJbI XMMHYECKOH CBSI3M B OPraHUYECKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

e chopMUPOBAHHOCTH YMECHHS MPUMEHSTH IOJIOKECHUS TCOPHH CTPOCHHSI OPraHHYECKUX
BemecTB A. M. ByrnepoBa uis OOBSCHEHHS 3aBHCHMOCTH CBOWCTB BEIIECTB OT HX
COCTaBa U CTPOCHUS; 3aKOH COXpPaHEHUSI MACChI BEIIECTB;

e chopMUpOBaHHOCTh YMEHUH XapaKTePU30BaTh COCTaB, CTpPOCHHUE, (HU3MUeckue u
XMMHYECKAE CBOWCTBA THUIWYHBIX IMPEJACTABUTEICH Pa3IMUHBIX KIACCOB OPraHHUYECKUX
BeIlleCTB (MeTaH, ATaH, ATHJICH, MPONUJICH, aleTuieH, Oyraauen-1,3, metunOyraaueH-
1,3, OeH30i1, METaHOJ, ATaHOJ, ATWICHIJIUKOJb, TIUIEPUH, (EHOJ, aleTaabIeTHlI,
MYpaBbUHAs U YKCYCHas KHCJIOTHI, TJIIOKO3a, Kpaxmal, IeJUTI0I03a, aMHHOYKCYCHas
KHCIIOTa), WUTFOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXKIYy HUMH ypPaBHCHHSIMHU
COOTBETCTBYIOIINX XUMHUYECKHX PEAKIIHHA C UCIOJL30BAHUEM CTPYKTYPHBIX POPMYIT;

e chOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HUCTOYHUKHU YIJIEBOJOPOJHOTO CHIPhS
(HepTb, NPUPOIHBIA Tra3, yroyib), CHOCOOBI HUX MEpepadOTKH U MPAKTUUYECKOE
MIPUMEHEHHE MTPOJYKTOB MepepadoTKH;

¢ chopMUPOBAHHOCTP YMEHHH TPOBOJUTH BBIYHCICHHS TI0 XUMHYECCKHM YPaBHCHHSIM
(Maccel, 00BEMa, KOJIMYECTBA MCXOJHOTO BEMIECTBA WM TPOIYKTa PEAKIUU 10
W3BECTHBIM  Macce, O0O0bEMY, KOJHMYECTBY OJIHOTO W3 HCXOJIHBIX  BEIIECTB
WM MPOJIYKTOB peaKLnn);

e chOpPMHUPOBAHHOCTh YMEHHH BIIAJIETh CHCTEMON 3HAaHWUH OO0 OCHOBHBIX METOJIaX
HAayYyHOTO TMO3HAHUS, MCMOJIb3YEMbIX B XUMHUH MPU HU3YYECHUH BEIIECTB U XUMUYECKUX
SBJICHUM (HAOIIO/IEHHEe, W3MEpPEHHE, SKCIIEPUMEHT, MOJICIHMPOBAHKE), HCIIOJIH30BAThH
CUCTEMHbIE XMMHYECKHUE 3HAHUS Ui MPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIUIX, CBA3AHHBIX C BEIIECTBAMH U UX PUMEHEHHUEM;

e chOpPMHUPOBAHHOCTh YMEHHI COONIOAATH MPaBUJIa TOJIb30BAHUS XUMHYECKOUW MOCYI0ON 1
Ja0opaTOpHBIM O0OPY/ZOBAaHUEM, a TaKXe IpaBUiia OOpaIleHHUsS C BEIIeCTBAMH B
COOTBETCTBUU C MHCTPYKLHUSMH IO BBITOJHEHUIO J1a00PaTOPHBIX XUMHUUECKUX OIBITOB;

e chopMUPOBAHHOCTh yYMEHUN IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpamieHuss OpraHMYECKHX BEIIECTB IPU HArpeBaHUU, TMOJYYCHHE OTUJICHA H
M3Y4YE€HHUE €ro CBOMCTB, KaYECTBEHHBIE PEaKIMU OPraHUYEeCKUX BEIIECTB, JCHATypalus
OENKOB MpU HArpeBaHWU, IBETHbIE PEaKIUU OEIKOB) B COOTBETCTBUU C IpaBUIAMU
TEXHUKH Oe30MacHOCTH TMpu OOpalleHud C BellecTBaMu U JabOpaToOpHBIM
000py/nOBaHUEM, MPEACTABIATH PE3YIbTAThl XUMUYECKOTO OKCIIepUMEHTa B (opme
3aMMcy YpaBHEHHUM COOTBETCTBYIOLIUX PEAKIMI U (OPMYIHPOBATH BBHIBOJBI HA OCHOBE
3THX PE3yIbTATOB;

¢ chopMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(POpPMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoil mHpopmanuu, MHTEpHET M
JPYTUX);

e chopMUpOBaHHOCT, YMEHHI COOMIOATh IMpaBWJIa JKOJIOTUYECKH LeJIeco00pa3HOro
MOBEACHUS B OBITY M TPYIOBOM NEATEIHHOCTH B IIENIAX COXPAaHEHUSI CBOETO 3JI0POBBS U
OKpY)Karollel MPUPOAHON Cpelbl, OCO3HAaBAaTh OMACHOCTh BO3ACWCTBHUS Ha KHUBBIC
OpraHu3Mbl OTPEJENIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs cMmbica mokaszarens 11K,
MOSICHATh HAa TMPHUMEpPax CrnocoObl YMEHBIICHHS W MPEAOTBPAIIEHUS HX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEIIOBEKa;

e ISl 00YYarOIIMXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 37I0POBBSI: YMEHHE MPUMEHSTh
3HAHMSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHIA,

e Uil CJHENbIX W CIA0OBHIANIMX OOYy4aIONIMXCsA: YMEHHE UCIOJIb30BaTh pelbeHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaiins ans 3anucu XuMudeckux (GopMyiL.

11 KJIACC



[IpenmeTtHbIe pe3ynbTaThl 0OCBOSHHS Kypca «O01ast 1 HeopraHHuecKasi XUMHsD OTPaXKaroT:

c(OPMHUPOBAHHOCTh TIPEJCTABICHUN: O XUMHUYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOUW KapTHHBI MUPA, POJIM XUMUU B MIO3HAHUU SBIICHUH MPHUPOJIBI, B (HOPMHUPOBAHUH
MBIIIICHUS U KYJIbTYPBI JUYHOCTH, €€ (PYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM
JUISL pelleHus MPaKTUYECKUX 3aJad M SKOJOTHMYECKHM OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3/I0pPOBbIO M IPUPOJIHOM CPEJIE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUW, KOTOpas BKIIKOYAET: OCHOBOIOJIATAKOLIUE
MOHATHSA (XUMHUYCCKHH 3JEMEHT, aTOM, HM30TOI, S-, P-, O- 3JIeKTpOHHBIC OpOUTAIU
aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
ANEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUUYECKass CBs3b (KOBAJICHTHAs,
WMOHHAs, METAJNINYECKasi, BOJOPOJAHAS), KPUCTAJUIMUECKAsT PEIIETKA, TUIIBI XUMUYECKUX
peakiuii, pacTBOpP, SJEKTPOJIUTHI, HEIJIEKTPOJUTHI, DIEKTPOJUTHYECKAS IUCCOLUAIIMS,
OKUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOW  pEAKIUH, XUMHUYECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (TEOPHUS  DIIEKTPOJIUTHUUYECKOW  JAUCCOIMAIINH,
nepuoanueckuid 3akoH . M. MenneneeBa, 3aKOH COXpPaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHHUs M TPEBPAIICHUs] PHEPTUU NMPU XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHMS, JIeKallue B OCHOBE
MMOHUMAaHMSI TPUYUHHOCTH M CHCTEMHOCTH XMMHYECKHUX SIBJICHHH, (PAKTOIOTHYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJTYYCHHH U O€30MMaCHOM HCIOJIb30BAHUN BaXKHEHIIINX
HEOPraHMYECKHUX BEIIECTB B OBITY U MPAKTUUECKON JEATETHHOCTH YEJIOBEKA;
c(hOpMUPOBAHHOCTh YMEHUH BBISBIISITH XapaKTEPHBIC MPU3HAKU MMOHATHHN, YCTaHABIUBATh
WX B3aWMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME TOHATUS TPH  OMHUCAHUU
HEOPraHMYECKHUX BEIIECTB M UX MIPEBPAIICHUI;

c(hOpMUPOBAaHHOCTh YMEHHH HCIOJb30BaTh XUMUUYECKYIO CHUMBOJIUKY JISI COCTABJICHUS
(hopMys BEIIEeCTB M YpaBHEHUM XUMHUECKHX PEAKIIMMA, CHCTEMATHYECKYI0 HOMEHKIIATYPy
(IUPAC) u TpuBHasbHBIC Ha3BAHUS OTACIBHBIX HEOPTraHUICCKUX BEIIECTB (yrapHbIi Ta3s,
VTJIEKUCIIBIN Ta3, aMMHUAK, FaliéHasl U3BECTh, HETalll€Hasi U3BECTh, TUTHEBAS COJA, TUPUT
¥ Ipyrue);

chOpMUPOBAHHOCTh YMEHHMH ONPENEISATh BaJCHTHOCTh M  CTETICHb OKHCICHUS
XUMHUUYECKUX AJIEMEHTOB B COCAMHEHMSIX PA3JIUYHOTO COCTaBa, BUJ XMMHUYECKOU CBA3U
(koBaJIeHTHasl, HWOHHAs, MeTa/UIMYecKas, BOJOPOJIHAs) B COCIWHCHUSX, THII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIIEeCTBA (aTOMHAs, MOJICKYJISIpHAs, MOHHAS,
MeTaJUTMYeCcKas ), XapakTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHU;
chOpMUPOBAHHOCTh YMEHHMHM YCTAaHABIMBATh TMPHUHAIICIKHOCTh HEOPraHUYECKUX
BEIIECTB IO WX COCTAaBY K ONpPEAeIEHHOMY KJacCy/Tpynme coeAuHEeHUuH (IpocThie
BEIIECTBA — METAUIbI U HEMETalIbl, OKCHJbI, OCHOBAaHHMs, KHCIOTBI, aM(oTepHbIC
TUAPOKCHIBI, COJIN);

chOpMUPOBAHHOCTh, YMEHUW paACKpbIBaTh CMBICH IMepuoauyeckoro 3akona [l
W. MenneneeBa u JI€MOHCTPUPOBATh €r0 CHUCTEMATU3HUPYIOUIYI0, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh ~YMEHHMH XapaKTepHU30BaThb JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuoguueckoil cucTeMbl XHMHUYECKHX
anementoB J[. Y. MeneneeBa, HCIOb3Ys MOHATHUS «S-, P-, 0-3JIEKTPOHHBIC OpOUTATTHY,
(QHEPTreTUYECKHE ypPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHS  CBOWCTB
XUMHUYECKUX AJIEMEHTOB M HX COEIMHEHMU MO mnepuojaaMm u rpynmnam llepuonnueckoit
CHCTEeMBbI XUMHYECKUX deMeHTOB JI. 1. Menaeneena;

chOpMUPOBAHHOCTh YMEHHMM XapaKTepu3oBaTh (OMHCHIBATH) OOIIUME XHUMHYECKHE
CBOMCTBA  HEOPraHMYECKMX  BEILIECTB  pa3IUYHBIX  KJIAcCOB,  TMOJTBEPKIATh
CYILLIECTBOBAaHUE TE€HETHUYECKOW CBSI3M MEXJYy HEOPraHMYeCKMMHU BEUIECTBAMU C
MOMOIIBIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUECKUX PEAKLIUN;

c(OpMUPOBAHHOCTh YMEHHS KIacCU(PUIMPOBATH XMMHUYECKUE PEAKIIUU 10 Pa3THYHBIM
Mpu3HaKaM (YUCITY M COCTaBY Peardpyrollux BeEIIeCTB, TEIIOBOMY dPQEKTy peakiuu,



W3MCHCHHUIO CTCICHEeW OKHUCIICHHS JJEMEHTOB, OOpaTUMOCTH PEaKIUH, YYaCTHIO
KaraauzaTopa);

cOPMHUPOBAHHOCTh yMEHUW COCTABJIATH YpPAaBHCHUS PEAKIUN pa3IMYHBIX THUIIOB,
TMIOJIHBIE ¥ COKpPAIEHHBIC YPAaBHEHUS PEAKIIM HOHHOTO 0OMEHa, yIUThIBAsI YCIOBHS, IIPU
KOTOPBIX 3TH PEAKIIMHU UAYT JI0 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHHUH TPOBOJUTH PEAKIWHU, TOITBEPKIAIONINE KaueCTBEHHBIN
COCTaB PA3IMYHBIX HEOPraHUYECKUX BEHIECTB, PACIIO3HABATh OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHMUECKHUX BEILIECTB;

c(OpPMHUPOBAHHOCTh YMECHHI PACKPBIBATH CYIIHOCTh OKHCIHTEIHLHO-BOCCTAHOBHTEIBHBIX
peaxkiuii HoCpeCTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OanaHca ITUX pPeaKILMii;
c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peaKInu
OT Pa3JINYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS] XUMHUECKOTO PAaBHOBECHS B 3aBUCUMOCTH
oT BHenrHero BoznencTeus (npunuui Jle larense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMUYECKHUE IPOIIECCHI, JICKAIIUE B
OCHOBE TIPOMBIIUICHHOTO TIOJYYEHHS CEpPHOWM KHCJIOTHI, aMMHaka, a TaKxke
c(hopMUPOBAHHOCTh MPEJICTABIICHUNH 00 OOIIMX HAYYHBIX MPUHIIUIIAX U IKOJOTHUECKUX
pooIeMax XUMHUECKOTO TIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUM TIPOBOJUTH BBIUYMCICHHUS C WCIOJIB30BAHUEM TIOHSITHUS
«MaccoBasi JIOJIsl BEIIECTBA B PaCTBOPE», 00BEMHBIX OTHOIIIEHUH Ta30B MPH XUMUYECKUX
peaKkIusIX, MacChl BEIIECTBA MM 00BEMaA Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYacTBYIOIIMX B peaklMU BELIECTB, TEIJIOBOro 3¢ddexra
peakIy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAcChl BEIIECTB, MPEBPALIECHUS U COXpPaHEHUS
SHEpruuy;

c(hopMUPOBAaHHOCTh YMEHHUH COOIIOATh MpaBHIIa MOJIH30BAHUS XUMUYCCKON TOCYA0H 1
Ja0opaTOpHBIM O0OPY/ZOBAaHUEM, a TaKXe IpaBUiia OOpaIleHUs C BEIIeCTBAMH B
COOTBETCTBUU C MHCTPYKLHUSMU IO BBHIOJHEHUIO JJA00PATOPHBIX XUMUYECKUX OTIBITOB;
cOpMUPOBAHHOCTh YMEHHUI TMJIAHUPOBATH U BBIMOJHATh XUMHUYECKUNA HSKCIEPUMEHT
(pa3znokeHue MepoKcHaa BOJOpOJa B MPUCYTCTBUU KaTallM3aTopa, OMPEIEIIEHUE CPeabl
pPacTBOpPOB BEIIECTB C TMOMOIIBIO YHHBEPCAIHHOTO HMHIUKATOPA, BIUSHHUE Pa3IMUHBIX
(hakTOPOB HAa CKOPOCTh XMMHUYECKON peaKiuy, peaklluid HOHHOTO 0OMEHa, KaueCTBEHHBIE
peakuuu Ha cynbdar-, kKapOoOHAT- U XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUS, pEIICHUE
SKCIIEPUMEHTAJIbHBIX 3a/lau 1o TemaMm «Metamnel» u «Hemeramnbs») B COOTBETCTBUU C
MpaBUJIAMH TEXHUKH OE30MAaCHOCTU NMPH OOpAIlEHHH C BEIIeCTBaMU U Ja0OpaTOPHBIM
0o0opy/nOBaHUEM, TMPEACTABIATh PE3YIbTATHl XUMUYECKOTO OKCIIEpUMEHTa B (opme
3aMyucy YpaBHEHHUM COOTBETCTBYIOLIMX PeakIuil U (OopMYyIHpPOBATH BBIBOAbBI Ha OCHOBE
3THX PE3yIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUU KPUTHUYECKH AHAIU3UPOBATh XUMUYECKYIO WH(MOPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHKOB (Cpe/ICTBA MACCOBOI KOMMyHUKanuu, HTepHET u
APYTHX);

cOpMUPOBAHHOCTh YMEHUN COOJIOAATh TpaBHJa SKOJOTHYECKH I1e1eco00pa3Horo
MOBEACHUS B OBITY M TPYIOBOI NEATEIHHOCTH B IIENIAX COXPAHEHUSI CBOETrO 3JI0POBbS U
OKpYXarollled MPUPOAHOW Cpebl, OCO3HABATH OINACHOCTh BO3JECUCTBUS HA IKUBBIE
OpraHu3Mbl ONpPENEIEHHBIX BEIIECTB, MOHMMAas cMbica nokazatens I[IJIK, nmoscHATe Ha
puMepax crnocoObl YMEHBIICHUS U TPEIOTBPALIEHUS WX BPEIHOTO BO3JCHCTBHUS Ha
OpraHu3M YeJIOBEKa;

Ui 00y4YaroIIUXCsl ¢ OTPAaHHMUYEHHBIMH BO3MOYKHOCTSIMH 3/7I0POBbS: YMEHHUE MPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHIA,
JUIS CJETBIX W CIHA0OBHUIANIMX OOYyYaIONIMXCS: YMEHHE WCIOIb30BaTh pelbeqHO-
TOYEYHYIO cucTeMy o0o3HaueHwuit JI. bpaiins ans 3anucu XuMudeckux (GopMyiL.

TEMATHYECKOE IINTAHUPOBAHHUE



10 KJIACC

Ne |[HanmeHoBaHue pa3iesion
II/T1||Kl TeM TPOTPaMMBbI

KonmuectBo yacos

OnextpoHHbIe (TU(POBLIE)

Bcero|[KoHTpoJibHBIE
paboThI

[IpakTrueckue
paboThHI

00pa3oBaTENIbHBIE PECYPCHI

Pa3nen 1. Teopernueckue 0OCHOBBI OpraHUUECKON XUMUU

1.1|IIpeamer opranudeckoir |19 1 [bu6mmoTeka 11OK]
xumun. Teopus cTpoeHUs https://lesson.academy-
OpraHUYECKUX content.myschool.edu.ru/04/10
coenuHeHu A. M.
byrneposa
‘I/ITOFO 0 pas3ieny ||9 ||1 || H ‘
‘Pasnen 2. YrneBoa0poibl ‘
2.1|[TTpenenbHbIC 2 [bu6mmoTeka 11OK]
YTJIEBOJIOPOIBI — AJIKaHBI https://lesson.academy-
content.myschool.edu.ru/04/10
2.2 ||HenpenenbHbIe 7 1 [bubmmoTeka 11OK]
YTJIEBOJIOPO/IbI: AJIKEHBI, https://lesson.academy-
aJIKaINCHBI, AIKUHBI content.myschool.edu.ru/04/10
2.3||ApomaTuyieckue 6 [bubmmoTeka 11OK]
YTJIEBOIOPO/IBI https://lesson.academy-
content.myschool.edu.ru/04/10
2.4|[TpupoaHbie ICTOUYHUKH ||6 1 [bubmmoreka 11OK]
YTJIEBOJIOPOJIOB M MIX https://lesson.academy-
nepepaboTka content.myschool.edu.ru/04/10
‘I/ITOFO o pazjaeny ||21 ||1 ||1 H ‘

|Pa3z[eJ1 3. Kucnopoacoaepxaniyge OpraHu4ecKie CoOeTMHEHUS

3.1||Criuptel. DeHou 5 [bubmmoTeka [{OK]
https://lesson.academy-
content.myschool.edu.ru/04/10
3.2||Anpaerunpl. Kapoonoseie ||7 1 [bubmmoTeka [{OK]
KUCIOTEL. ClOKHBIE https://lesson.academy-
3hupsI content.myschool.edu.ru/04/10
3.3||YraeBoabl 10 1 [bubnnoreka [{OK]
https://lesson.academy-
content.myschool.edu.ru/04/10
‘I/ITOFO 0 pasaeny ||22 ||1 ||1 H ‘

‘Pa3I[CJ'I 4, A30Tconep>i<auu/1e OpPraHNn4eCKUuC COCANHCHUA

4.1||AMuHBI. AMHHOKHUCIIOTHI. |12 1 1 [bubmmoTeka [{OK]
benku https://lesson.academy-
content.myschool.edu.ru/04/10
‘I/ITOFO IO pa3feiny ||12 ”1 ||1 H ‘

‘Pa3,Z[CJ'I 5. BBICOKOMOHCKYHHPHBIC COCOUMHCHUA

5.1|[ITmactmaccel. Kayayku.
Bonokna

4

[bubmmoreka [{OK]
https://lesson.academy-
content.myschool.edu.ru/04/10
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Ne |HammeHoBaHME pa3nenoB ’KOHI/I‘-IGCTBO 4acoB ‘SHGKTpOHHbIG (uudpoBsie)

TI/TI{|1 TEM POTPaAMMBI Beero|[Kontponshsre|[Ipaktiueckue 00pa3zoBaTesbHbIE PECYPCHI
paboThHI paboThHI

‘I/ITOFO 10 paszeny ’4 H ” H

OBLIEE KOJIMYECTBO 68 |4 3

YACOB I10 ITPOI'PAMME

TEMATHYECKOE IINTAHUPOBAHHUE

YACOB II0 ITPOTPAMME

11 KJIACC
Ne |HammenoBanue pasnenos |[KonudecTBo yacos ‘3J‘I€KTp0HHI)Ie
/T TeM IIPOTpaMMbi Beero|[Kontpoususte|[Ipaxtiueckuel| (1PPoBHIE)
paGoTHI paGoTHI 00pa3zoBaTeNbHbIC
pecypcesl
Paznen 1. Teopetnueckne 0CHOBBI XUMHH ‘
1.1||Ctpoenue aToMOB. 6 https://lesson.academy-
[Mepuoauueckuii 3aK0H 1 content.myschool.edu.ru/
[Iepnoanueckas cucrtema
XUMHUUYCCKUX DJICMCHTOB
. . MenneneeBa
1.2||Ctpoenue BemiecTna. 7 1 https://lesson.academy-
MHoroo0pasue BelecTs content.myschool.edu.ru/
1.3|| Xumudeckue peaxiuu 19 1 1 https://lesson.academy-
content.myschool.edu.ru/
Hroro no pasznmeny 32 2 1 https://lesson.academy-
content.myschool.edu.ru/
Paznen 2. Heoprannueckas Xumust ‘
2.1||Hemeraimsl 11 1 1 https://lesson.academy-
content.myschool.edu.ru/
2.2 ||Metamisl 14 1 1 https://lesson.academy-
content.myschool.edu.ru/
2.3|CBs13p HEOpraHUYECKUX U ||6 1 https://lesson.academy-
OpraHUYeCKUX BEIIECTB content.myschool.edu.ru/
HWtoro mo pazaeny 31 |3 3 https://lesson.academy-
content.myschool.edu.ru/
‘Pa3zleﬂ 3. XuMu4d U )KU3Hb ‘
3.1||[XuMus v )KU3HB 5 https://lesson.academy-
content.myschool.edu.ru/
‘I/ITOFO 10 pasfeny |5 || ‘
OBILIEE KOJIMYECTBO 68 5 3
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