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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3y/nbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENbHOM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBIE 00pa3oBaTebHbIC IMPOrPaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpareruun pa3BUTUSA
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MNporpaMMbl 1O XHMHH, K OIPENEICHUI0 OO0IIei
CTpaTeruy oOy4eHHs, BOCIIMTAHUS U Pa3BUTUS O0Yy4arOIUXCs CPEeACTBaMHU Yy4eOHOro mpeamMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJbHbIE MOJOXKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4YeHHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeabHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYLIUX LEJIOCTHOM cHUCTeME XHMUYECKOro o0pa3oBaHHA. OJTU ILEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHHe 00Y4arOIIUXCs HA YPOBHE CPEIHEro
o01rero od6pa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEpPKaHHE U MOCTPOEHUE
KOTOPOIO ONpeZeNieHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHEIM(UKM HAyKd XHUMHH, €&
3Hau€HUs B MO3HAHUU MPHUPOABI U B MaTepUATbHOM KU3HU OOIIECTBA, a TAaKXKe ¢ y4ETOM OOIINX
Hesel ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIN3AlMH, B CO3/IaHUM HOBOM 0a3bl MaTepUalbHOM KyabTypbhl. OHa BHOCHT CBOHM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE NIOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPY’KAOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMeHHAas XMMHUsI KaK HayKa cO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJIOBEYECTBA — CBHIPbEBOM, HYHEPreTUYecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/I0POBBSI.

B coorBercTBHM ¢ 0OOUIMMM LEISIMM M MPUHLUIAMH CpeIHEro oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnstomuMu  npeaMera «XuUMUS» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuyeckas
xuMus» 1 «OO011ast 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HaHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMBbI 3HAHUN
IpU M3Y4YEHUHU MpeaMeTa OOecleyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUs BCErO0 MHOIrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.



CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUA» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHWHM Ha
onpefeNiéHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOM XHMMHUU BEIECTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaKk)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX IMPEACTaBICHUM O CTPOEHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM yrjioMm 3peHusi B mpeaMere «XuMmusi» 0a3z0BOro ypoBHSI pacCMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHWs TEOPETUYCCKHA MaTepuan u
dakTonornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYarOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HaYEHHE TMEPUOJNYECKOr0 3aKOHA C OOIIETEOPETUYECKHMX U METOJOJIOTMYECKUX TMO3HIIMIA,
riry0Ke TMOHATh MCTOPUYECKOe M3MEHeHHE (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHUH, a TAaK)Ke 0 XMMUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTUMH HayKaMH, pacCKphIBalOT €€ poJib B TO3HABATEIHLHON U
MPAKTUYECKON JESITeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpPYECTBA B OOJACTH TEOPUH U MPAKTUYCCKUX MPHUIOKEHUU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ JJIsl MOMOJHEHUsI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaroIUXCcsl MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCO(DCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
W pelIeHUs TPOTUBOPEUYH MEXIYy HOBBIMH (aKTaMH U TEOPETUYECKUMH TMPEANOCHUIKAMU,
OCO3HaHHE POJIM XUMHUU B PEIICHUH IKOJOTUYECKUX MPOOIIeM, a Takke MpodieM cOepexeHHs
OYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX TEXHOJIOTHI  MaTepHasoB.

B murane pemeHus 3amad BOCHHUTAHMS, PA3BUTHS U COLMATHM3AIMH  OOYUYaIONUXCS
MPUHATBIE TPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHHUIO COJEPKaHUS W TOCTPOEHUS
npeaMeTa MpeayCcMaTpUBalOT (OPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JCSITCIBHOCTH: PEIICHUS MPoOJieM, MMOUCKa, aHAIN3a U
o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM JIEATETLHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero ooOmero o0pa3oBaHWsA, TP  ONPEIACICHUH  COJEpKATeIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPaJWLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW Haykd Kak obmactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JIeATEbHOCTH YEJOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW TMOIXO0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMmeTa «XUMHUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWW KaK Ba)KHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHNH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, copepkarenbHas XapaKTepUCTUKA LI€JE€H U 3a7a4 U3y4yeHUs MperMeTa B
porpaMMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS TNPEANOYTEeHUE TMPAKTUYECKOW KOMIIOHEHTE COJep)KaHusi OO0ydyeHus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3alHH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSMH aKTUBHOTO TOJYYCHUs] 3HAHUM M MPUMEHEHHUS WX B PEaTbHOM KU3HU ISl PEIICHUS
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TnpH H3ydeHMHM TpenMera «XUMHS» JOMHUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanus 0oOydYaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
(dopMHpOBaHHE MHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K €aM00OOpa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE JIJIS PA3TUYHBIX BUIOB JEATEIBHOCTH: PEIIeHUs MpodieMm,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIMU, HEOOXOMUMBIX UIsi MPUOOpPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHMU XMMHH, a TakKe JJid OLEHKH C
MO3UIMI IKOJIOTUYECKOH 0€30I1aCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE HH(OPMALIMOHHbIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHON WH(DOPMAIIUA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATHBHOTO U TIOTUYECKOTO MBITIICHUS,
HaAOJI0/IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKON HalpaBlIE€HHOCTU
XUMUHM, ©€ BaXHOW pONMM B  pEIIEHWH TJI0O0ANbHBIX  MPOOJEeM  palOHaIbLHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpCcOB M COXpPaHEHUs MPHUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHUsI OIbITa MCIOJIB30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
TPAMOTHBIX PELICHUN B CUTYaIUsX, CBA3AHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yueGHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00nacTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01mee yuCIIO YacoB, OTBEAEHHBIX ISl U3YUEHUs XUMUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 4gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).

COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHuYecKkoi XMMHH: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B MOJIYYCHUU
HOBBIX BEIIECTB U MaTepuajoB. Teopus cTpoeHUs: oprannyeckux coequHenuit A. M. byrieposa,
e€ ocHOBHbIe NOJOKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbIE CBSI3U.

[lpencraBaenne o  kiaccudukauum — opraHuueckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEIIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BEUIECTB U MX NPEBpAIlICHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepuajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI
OpraHMYECKHUX BEIECTB, HAONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUHU (IUIaBJICHUE, 0OYTIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psa. MeTaH m 3TaH — mpocTeumme
NPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakuuu 3aMeleHUs |
TOpEHHs1), HaX0XKJICHHE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTHIEH U MPONWIEH — NPOCTEHUIINe
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPU3alllN ), TOIYy4eHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYECKUH psia. AlETuiaeH —
POCTEHIINN MPEACTaBUTENb aJIKUHOB: COCTaB, CTPOEHHE, (PU3NUECKHNE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHHUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (HU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyd€HHE M TNpUMEHeHHe. Toxyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBs3b MEXIYy YIUVIEBOAOPOJaMH,
MPUHAJIEKAITMME K Pa3IMYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTaeBOAOpOAOB. [IpupoHblil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIN yrosb U MPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHHE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHbl, kojutekuuu «HedTs» u «Yromnas», MonenupoBaHue
MOJIEKYJ YTJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE IPAKTHUYECKOW pPAaOOTHI:
IIOJIyYEHHUE 3TUJICHA U U3YYECHHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).




Kucaopoaconep:xamme oprannyeckue coeMHEeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUu C aKTUBHBIMU METaJlJIaMH, T'aJOT€HOBOJOPOAAMH, FOPEHUE),
npuMeHeHue. BonopoHble ¢BA3M MeX1y MOJIEKyJaMU ClUpToB. JleficTBHe MeTaHOIa U 3TaHOoJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBUE CO ILIEI0OYHBIMU METaJlJIaMH, KaYECTBEHHAs] pEaKLIMsl Ha
MHOIOaTOMHBIE CHMpTHI). JlelicTBUE Ha oOpraHu3M denoBeka. llpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBONCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anbrerugpl M kemonwvl. DopManbIeruj, aueTalbAETHA: CTpOeHUe, (usnueckue u
XUMHYECKHE CBOMCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIE PEAKIIMH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUeCKue 1 XUMHUECKUE CBOMCTBA (CBOMCTBA, 00IIMe /171 Kilacca KUCIIOT, PeakLus
TepudUKaNMK), TOoNydeHHe U npuMeHeHne. CTeapuHOBass W OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE NEHCTBUE.

CrnoxHble 3QUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KHCIOT. ['MIposnu3 cIoXHBIX 3(UpOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. buosnorudeckas poib KUPOB.

VYrieBoJbl: cocTaB, KiIacCU(pUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTHU CTPOEHHSI MOJEKYJbl, (U3HUECKHEe U XUMUYECKHE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcuoM meau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoOBIeHHE, OpOKEHHE TJIIOKO3bl), HAXOXJACHHE B TMPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. Ppykros3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemntonosa kak npupoaHsle nonuMepsl. CTpoeHne Kpaxmalla U LEJIH0JIO3bL.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKIns C HOI0M).

OKCHepUMEHTAJIbHbIE METOJbl W3Y4YEHMsI BEIIECTB U MX MPEBpALlCHMI: NpPOBEACHUE,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE CIHMPTOB, KAayeCTBEHHBIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKMcieHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMmHbIX
cnupToB (B3auMmojeiicTBue rauuepuHa ¢ ruapokcuaom meau(ll)), ampaerunoB (oxucieHue
aMMHUa4HbIM pacTtBopoM okcuga cepebpa(l) u rugpoxcumom menu(ll), B3aumonelicTBue
KpaxMaja C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKLIHUU IO H3BECTHBIM Macce, 00BEMY, KOJIHYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTEI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IiuiuHa). buonornyeckoe 3HaueHHe
amMuHOKUCIOT. [lentumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpPEeTU4Hasl CTPYyKTypa OenkoB. XHMMHUYECKME CBOMCTBAa O€NKOB: TUAPOJU3, JEHATypalus,
Ka4eCTBEHHBIC pEaKIUH Ha OENKH.

OKclepUMEHTalbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOJrofeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalnus OEJIKOB IpH HArpeBaHWH, LBETHBIC
peakiuu OeIKOB.

BbicokomoieKyIsIpHBbIEC COCUHEHHS



OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3aLUHU, CPEOHAs MOJEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U TOJIMKOHICHCALINS.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IpU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBIEHHE, HAy4HbIH (akT, TUIoTes3a, 3aKoH,
TEOpHsl, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

®usnka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BelecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, TIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThI, OCHOBBI PallMOHATIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETUUYECKHE ITPENapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernuyeckne 0CHOBbI XUMHHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. JJEKTPOHHAs O0OJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacrpeieieHusi SJIEKTPOHOB MO OpPOUTANSIM B aTOMaX AJIEMEHTOB IMEPBBIX UYETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

Ilepuonnueckuii 3akoH u llepuomgmyeckas cucrema XuMuueckux osnemeHtos J[. H.
MengeneeBa. CBs3b NepUOAMYECKOTO 3akoHa M Ilepnoanyeckoil cHUCTEMBl XUMHUYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM MIPOCTHIX M CIOKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3HauYeHUuEe NEePUOIMYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

CrtpoeHue BemiecTBa. XHUMHUYECKas CBS3b. BuAbl XUMHYECKONW CBSI3U (KOBaJIEHTHAas
HEMoJIsIipHasl W TOJSpHAs, MOHHAs, MeTajndeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMHYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBs3e. BaneHTHOCTH.
DneKTpooTpUulaTenbHOCTh. CTenenb okuciieHus. IOHbI: KATUOHBI U AHHOHBI.

BemecTtBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue 0 AMCHEPCHBIX cucTeMax. VICTHHHBIE U KOJIJIOMIHbIE pacTBOpBL. MaccoBas 101st
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiarypa HeOpraHMYECKHX
BEILECTB. ['eHeTnyeckas CBSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumuueckass peaknusa. Kiaccupukamumss XMMHUYECKUX pEaKIWii B HEOPTaHUYECKOW |
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBpAIICHUS
SHEPI'MU NPU XUMUYECKUX PEAKIUSAX.



CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiu4HbIX (hakTopoB. OOpaTuMble peakLuu.
XnMmuyeckoe paBHOBecHe. DakTOpbI, BIUAIOIME HA COCTOSHHUE XMMHYECKOTO DPAaBHOBECHS.
ITpunnun Jle larense.

OnexrtpoauTnueckas aucconuanus. CuibHble M ciadble 31eKTpoauTsl. Cpena BOJIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpalibHas, 111eJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/Abl M3YYEHHUsl BELIECTB M UX IPEBpAlllEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJeNiell  KPUCTAIMYECKUX peImEToOK, HAOMI0JeHWe M ONUCAaHHWE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (Pa3jIoXKEeHHE NEepOKCHAa BOAOpPOJA B IPHUCYTCTBUM KaTallu3aropa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BELIECTB C IMOMOUIbIO YHUBEPCAJIBHOIO MHIMKATOPA, pEaKkLuu
HMOHHOro OOMeHa), MPOBEJCHHE NPAKTUYECKOH paboThl «BiusHue pa3nnyHbIX (PAaKTOPOB Ha
CKOpPOCTb XUMHYECKOU PEAKLIM».

PacuérHrble 3amaumn.

Pacuérbl 1o ypaBHEHHUAM XUMUYECKUX PEAKIUIl, B TOM YKCJIE TEPMOXUMUUYECKHE PACUEThI,
pPacu€Thl ¢ UCIIOIB30BAHUEM IOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemerawioB B Ilepuonnmyeckoil cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa u 0coOeHHOCTH cTpoeHHsl atroMoB. dusmueckue cBOHCTBa
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepona).

XVWMUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TAJOTCHOB, Cephl, a30Ta, ¢ocdopa,
yriepoja U KpeMHHUsI) U UX COeTUHEHUH (OKCHA0B, KUCIOPOACOIEPKAILUX KHCIOT, BOJOPOIHBIX
COEJIMHEHUN).

ITpuMeHeHnEe BaXXHENIINX HEMETANIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenne meramnos B [lepruogudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS HJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmiue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METAJIOB. DJIEKTPOXMMMUYECKUN P HANpsKEHUI
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEUIIMX METAJIOB (HATPHUM, KaJlWid, KaJbI[Md, MarHuu,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ure crocoOb! Moay4YeHUs! MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIIMU «MeTajulbl M CIUIaBbl», OOpa3lOB HEMETAJUIOB, DPEIIEHUE HKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJIEHME W  ONHMCAHUWE JIEMOHCTPAI[MOHHBIX W  JIAOOPAaTOPHBIX  ONBITOB
(B3auMoJielicTBUE TUAPOKCHIA aJIOMUHHUS C PAcTBOPaMHM KHCIOT U IIENOYel, KaueCTBEHHbIE
peakIMy Ha KaTHOHBI METAIIJIOB).

Pacuérnrie 3amaun.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce MU 00BbEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEaKIMM BELIECTB, pacu€Thl Macchl (00bEMA,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Posib xumMuu B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpPreTUYeCKOr U MUIIeBOi O€30MacHOCTH,
pa3BUTUN MenuuuHBL. [loHATHE O Hay4YHBIX METOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBaenns 00 OOWMX HayyHbIX MNPUHLOUIAX [POMBIIUIEHHOTO IOJY4EHUS
BAKHEUIIUX BELICCTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAKHEHIIME CTPOUTENBHBIE MAaTepHabl,
KOHCTPYKLIMOHHBIE MaTe€pHuasbl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl I SJIEKTPOHHKH,
HaHOMaTepHalibl, OPraHMYECKUE U MUHEPAJIbHBIE YI00pEHUs.

XvMHs M 3[I0pOBbE YEJIOBEKA: MpaBUjIa HCIOJb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB,
IpaBuiIa 6€30MacHOr0 MCIIOJIb30BaHMs IPENapaToB ObITOBOM XUMHUH B TOBCETHEBHOM KU3HU.



MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3EH MPHU W3YyYEHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce oCyIIECTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK U MOHSTUM, SBJISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
[IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIC MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHanmu3,  CHHTE3,  Kiaccu(uKkanusi, MEepUOAMYHOCTb,  HAONIOJCHHE,  AKCIEPHUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

dwusmnka: mMarepus, dHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, M30TOII,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKHil YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPTaHU3ME.

['eorpacdusi: MuHEpabl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XUMHAYECKass  MPOMBIIIJICHHOCTb, METAJUIyprHsi,  TPOU3BOICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MNPOMBIILICHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUaOB, 3JEKTPOHHAS MPOMBIIIJICHHOCTS,
HAHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XUMHWHU HA
HbA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuMBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IpOrpaMM CpegHero oOiiero oopa3zoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U IMPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM sl pa3pabOTKH IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeTHEro 00IIero 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBIA MOIXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3y/IbTaTOB OCBOECHMS TNpeaMmeTa «XHUMHsS» Ha YPOBHE CpeJHEro oouero ooOpazoBaHuUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHUE OOYYAIOIIMMUCS POCCUHUCKONW TPaKJAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

IeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHX YOEKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIMXCsl PYKOBOJICTBOBATbCS B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHYECKOTO
o0Opa3oBaHus;

HaJIMYue MPaBOCO3HAHUS DKOJOTUYECKOW KYyJIbTYpbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B €IWHCTBE
yuyeOHOIl M BOCIUTATENbHOW JEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLIMOKYJIBTYPHBIMHM, JyXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH U HJCAaMH  POCCUHCKOTO
IpaXJIAaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNPAaBWIAMHU TOBEICHHS,
CHOCOOCTBYIOUIMMHU NPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOI'O CTaHOBJIECHUS
JUYHOCTH 00YJarOIIUXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NMpeaMeTa «XUMUS» OTPa)xaroT c(hOPMHUPOBAHHOCTh
ONbITa TO3HABATEIBHOM M MPAKTHUYECKOW MAEATENbHOCTH OOYYaloMMXCs [0 pealn3alnuu
IPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCJIE B YaCTH:



1) rpaIaHCKOro BOCIUTAHMS

OCO3HAHUs O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIMOHHBIX MPAaB U 00S3aHHOCTEH, YBOKCHUS K
3aKOHY U MPABOIOPSIIKY;

MIPEACTABJICHUS O COIMAIBHBIX HOPMax W IpaBWIaX MEKJIUYHOCTHBIX OTHOIICHHH B
KOJLJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEILHOCTH MPU CO3JaHUU YICOHBIX IMPOCKTOB,
pemeHI/m y‘IG6HLIX U I103HABaTCJIbHBIX 3a1a4, BBIITOJHCHUU XUMHUYCCKUX 3KCHepI/IMeHTOB;

CITOCOOHOCTH IMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U aprYMEHTBI IPYTUX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUYEOHOH NEesTEIHHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

IHCHHOCTHOI'O OTHOIIICHHA K I/ICTOpI/I‘-IeCKOMy 158 HaquOMy HaCJICINIO OTCHCCTBCHHOﬁ
XHMUH;

YBa)KeHI/Iﬂ K Hpoueccy TBOpquTBa B O6JIaCTI/I TeOpI/II/I 158 HpaKTI/I‘IeCKOFO HpI/IMeHeHI/Iﬂ
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3yNbTaT JJIUTENbHBIX HAONIOJACHUH,
KpOHOTJII/IBI)IX BKCHepI/IMeHTaJII)HBIX IIOHUCKOB, IIOCTOAHHOI'O prna y‘-IéHI)IX nu HpaKTI/IKOB;

MHTEpeCca M TI03HABATENbHBIX MOTHMBOB B IMIOJIYYEHHHM M TMOCIEAYIONIEM aHajIu3e
MH(pOpPMaLIUU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HpaBCTBeHHOFO CO3HaHUus, OTUYCCKOI'O ITIOBCACHU A,

CIIOCOOHOCTH OIICHHBATh CHUTYallMd, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSMHU, U
NpUHUMATh OCO3HAHHBIE pPELICHUS, OPUEHTUPYSICh Ha MOpPaIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHUBATH CBOE IIOBCACHHUC U HOCTYHKI/I CBOHX TOBapHHIGﬁ C HOSI/IHI/Iﬁ
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS IIEHHOCTEW 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBCHHOI'O OTHOIIICHHUA K CO6CTB€HHOMy (1)I/I3I/I‘-ICCKOMY u HCI/IXI/I‘-IGCKOMy 3JIOpOBI)IO;

coOMrofieHus MpaBuiI 0E30MacHOrO OOpalleHUs] ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU JEATEIBbHOCTH;

MOHMMAHUSA 1EHHOCTH TPaBWJI WHAMBUAYATBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCIEJICTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEILCKOW JICSITEIIBHOCTH,
00IIECTBEHHO TIOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEILHOCTH;

YCTaHOBKI/I Ha AaKTHUBHOC yqaCTI/IC B peI_HeHI/II/I HpaKTI/I'-IeCKI/IX 3a1a4 COHI/IaJIBHOfI
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY HM3YUYCHHIO MPOQPECCU pa3IudHOro Poja, B TOM YHCIIE HA
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBAKEHUS K TPYAY, JIOASM TpyAa U pe3yiabTaraM TPYJAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYaTbHOW TpPaeKTOPUH OOpa30BaHMS,
Oynymieil mpodeccnu U peanuszanui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

IKOJIOTMYECKH TIeJIECO00Pa3HOT0 OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

IIOHUMAaHUS FHOG&HBHOFO xapaKTepa 3KOJOTHUYCCKHUX HpOGJIeM, BIINAHUA 3KOHOMHNYCCKUX
MPOIECCOB Ha COCTOSIHUE TPUPOAHON U COLIMATIBHOM Cpebl;

OCO3HaHUuA HGOGXOIII/IMOCTI/I HCITIOJIB30BAHUS IIOCTI/I)KGHI/Iﬁ XUMHUHU JIA peIJ_IeHI/IH BOHpOCOB
PaIMoOHAIBHOTO MPUPOIOTIOIH30BAHNS,



AKTUBHOI'O HENPUATHUS JEUCTBUM, NMPUHOCAIIMX BpPEI OKPYKAlOLIEW NMPUPOIHOM Cpelne,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsTHBIE HSKOJIOTHYECKHUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JIEATENIbHOCTH  DKOJOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHHMS PYKOBOACTBOBATbCA HMH B
MO03HABATEJILHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTUKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHON MPAKTHKHY;

MOHWMAHUS CHEIU(PUKA XUMUU KaK HAyKH, OCO3HaHUsA e€ poiau B (OPMHUPOBAHHUU
paloHaIbHOIO HAYYHOT'O MBIIUICHUS, CO3JaHUH LEIOCTHOTO MPEICTaBICHUs 00 OKPYKaIOIIEM
MHUpE KaK O €IMHCTBE MPUPOALI M YEJIIOBEKA, B MO3HAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEH H
pelIeHnu IpodiieM COXpPaHEHUs TPUPOIHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMU: B €&
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHAH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBO,
SHEPreTUYeCKOM, MHUIIEBOM M HOKOJIOIMYECKOH Oe30MacHOCTH, B Pa3BUTHUH MEIULIUHBI,
00€eCTeueHNN yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAaHHS CYIIHOCTH METOJ0B IO3HAHHS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIb30BATh MOJy4aeMble 3HAHUS AJIs
aHajan3a U OOBSCHEHHUs SBIEHUN OKPYXKAIOUIEro MUpa U MPOUCXOMSIIIUX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO UCTOIB30BaTh XUMUYECKUE 3HAHUS JIJISl PELICHUS TpoOiieM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

MHTEpeca K ITO3HAHUIO U UCCIIEN0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTA M CIIOCOOHOCTHM K HEMPEpPhIBHOMY OOpa30BaHHUI0 M CaMOOOpA30BaHUIO, K
AKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUW MO XHUMHM B COOTBETCTBUM C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix cdepax mpodeccrHoHanbHOU
JIEATEIIbHOCTH.

METANPEAMETHBLIE PE3YJIbTATHI

MerTanpeaMeTHbIe pPe3yJbTaThl OCBOCHHUS YYEeOHOTrO MpeaMeTa «XUMHS» Ha YPOBHE
cpemHero o0mero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC ISl (POPMHPOBAHUS MHUPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUTLTHHAPHBIC
(MeXmpeMeTHBIE) OOIIEHayYHbIE TIOHATHS, OTPAKAIOIIKE [[EIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO,
SHEprus, SIBJICHUE, MPOIECC, CUCTeMa, HAYYHBIH (haKT, MPHUHIUII, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIC0OBaHKE, HAOI0ICHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHUE);

YHHUBEpCaTbHBIC yaeOHbBIe JEeNCTBUS (To3HaBaTeIbHbIE, KOMMYHHKATHBHBIC,
peryasTHBHBIC), oOecneunBarone (OpMUpOBaHHE (PYHKIIMOHAIBLHOW T'PAMOTHOCTH |
COIMAJILHOW KOMITETECHITMH 00YJYarOIIHXCS;

CIIOCOOHOCTh ~ OOYYaIOMmUXCsl  KCIOJh30BaTh  OCBOCHHBIE — MEXKIMCIUIUTMHAPHBIC,
MHPOBO33PECHYCCKUE 3HAHUS M YHUBEPCAIbHBIC YyUeOHBIC JCHCTBHS B ITO3HABATCIBHOW U
COLIMAJIbHOM IIPAKTHKE.

MeTanpeaMeTHbIe Pe3yJbTaThl OTPAKAIOT OBJAJACHHE YHUBEPCAIBHBIMH yUEeOHBIMHU
M03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OBRJiaieHHe YHHBEPCAJbHBIMU YU€OHBIMH NMO3HABATEIbHBIMH JeHCTBUSIMU:



1) 6a3oBble JIOrHYecKHe AeCTBUS:

CaMOCTOSITENIbHO  (pOPMYJIMPOBaTh M aKTYaJM3UpOBATh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpeneNaATh LeJNN AEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPHUM HX JIOCTUKEHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEJSIMU;

UCIOJIb30BaTh IMPU OCBOCHMM 3HAHUN NPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHble INPU3HAKK TIOHATHM U yCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOLLME MTOHATUSA AJIs1 OObSICHEHMsI OT/ICJIbHBIX (PAKTOB U SIBJIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIEC, JAECIyKTHUBHBIE, IIO aHAJOIHH),
BBISBJISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

OPUMEHATHh B Ipoliecce MO3HAHUS, UCIOJIb3yeMble B XUMUHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — HpU peleHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3ajay, NPUMEHSTHh HAa3BaHHbIE MOJEJbHBIE MPEACTABICHUS
JUIs BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUM;

dopMynupoBaTh LEAM M 33Ja4d  HMCCIEIOBAHMS, WCIIOJIb30BAaTh IIOCTABJIEHHBIE U
CaMOCTOSITENILHO c(hOpMyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BIAJIETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M IIPOBEIACHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 3a XOJOM IPOIIECCa, CaMOCTOSITENIBHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMymupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOEJIaHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIeIOBAaTeIbCKOM M IPOEKTHOM JAesITeTbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) padora ¢ nnpopMmanmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKaX HHGMoOpManuu (HAy4HO-TIOMYJISIpHas
JaUTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHera),
aQHAIM3UPOBATh HH(GOPMALIMIO PA3IWYHBIX BUIAOB M (OpPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbI NpPU IOHCKE M OTOOpe
uHpopManru, He0OXOAMMOM IS BBITTOJIHEHHSI YU€OHBIX 3aay ONpeeEHHOTO THIIa;

pUOOpeTaTh OMBIT MCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CcpeAcTBa Mpu paboTe € XUMHYECKOU
uHpopMalell: MPUMEHSATh MEXIpeIMeTHble ((U3NYEeCKue M MaTeMaTHYecKue) 3HAKU H
CHUMBOJIBI, (hOpMyIIbI, a00OpeBUATYpPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aaBaTh BOIPOCHI 10 CYILECTBY O0CYXIaeMOW TEMBbI B XOJI€ JAUAIOra W/WIN JAUCKYCCHH,
BBICKA3bIBaTh HJ€H, (POPMYJIHMPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIAaTh C MpPE3CHTAIel pe3yabTaToOB MO3HABATEIBHOM JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOro mpoekTa M (OPMYIHPOBATH BBIBOJBI IO pPE3yJIbTaTaM IMPOBEIEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMS MTO3UIHMIA B X0/1€ 00CYXKIeHUS 1 0OMEHa MHEHHSIMU.

OsJaieHne YHUBEPCAJIBHBIMH PeryJssTHBHBIMU e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompenenss e€ eI W 33aJa4d, KOHTPOJIHUPOBATh M MO0 MEpe HEOOXOJMMOCTH KOPPEKTUPOBATh
npeJiaraéMblii alrOPUTM JICHCTBUI TPU BBIIOJHEHUU YYEOHBIX M MCCIEOBATENBCKUX 33734,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYyYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOCW JICATEIBHOCTH Ha OCHOBE CaMOaHaIW3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUsH OTPAKAIOT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI O XWUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (OopMHpOBAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTHU, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelieHusT TPaKTUYECKHX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJTHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BalEHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTh, XWUMHUYECKast CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEPOAHBIH  CKEleT,
GyHKIMOHATBHAS TPYIINa, paauKail, W30MEpHusi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YTJIEBOJOPOAbI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIC COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUST OPTaHUYECKHUX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH; MHPOBO33PEHUECKHE 3HAHUS, JIEKAIle B OCHOBE MOHMMAaHUS
MPUYMHHOCTU ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEJACHUS O CBOMCTBAX,
COCTaBe, TOJYYCHUH B 0€301MaCHOM HCITOJIb30BaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPaKTUYECKOM JEeSTENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISABIIATH XapaKTepPHBIC NMPU3HAKN TOHSATHH, YCTAaHABINBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILICHUI OPTaHUYECKUX COCTUHEHUM;

c(OpMHUPOBAHHOCTh YMEHHI HCIOIb30BaTh XUMHYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKLUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALUK X XUMHYECKOTO M MIPOCTPAHCTBEHHOTO CTPOCHUS,;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJICKHOCTh U3yUYEHHBIX OPTaHUYECKIX
BEIIECTB 10 HX COCTaBYy U CTPOEHHUIO K OMNpeAeNéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrieBolopoapl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE
COCIMHCHMS), JTaBaTh UM Ha3BaHUs Mo cuctemMatudeckoir HomeHkiaatype (IUPAC), a Taxxke
NPUBOAUTH TPUBHUAJIbHBIE HA3BAHMS OTACJIBHBIX OPraHMYECKUX BEIECTB (ITHJICH, MPOIUJIEH,
aleTUJICH, STWICHIVIUKOJb, TIULEPUH, (QeHod, (GopManbAeruj, ameTalbAerdj, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHUCIIOTa, TIIOK03a, QPYKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);



c()OPMUPOBAHHOCTh YMEHHS OIPEACNSATh BHIBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
CoeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYECKHX
BetiecTB A. M. bytnepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEICTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIICCTB
(MeTan, 2TaH, STWIEH, NPOMWICH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHsoul,
METaHOJ, dTAHOJ, YTHJICHTIUKOIb, TIUIEPUH, (CHON, aleTallbJeTul, MypaBbUHAS U YKCYCHAs
KHUCITIOTBI, TJIOKO3a, Kpaxmall, IeJUII0JI03a, aMHUHOYKCYCHAas KHCJIIOTa), WILIIOCTPUPOBAThH
TEHETHUYECKYIO CBSI3b MEKIYy HUMHU yYPaBHEHUSMHU COOTBETCTBYIOIIUX XHMUYECKUX pPEaKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTICBOIOPOIHOTO CBHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CHOCOOBI HUX MEPepadOTKH U TMPAKTUYECKOE MPUMEHEHUE
IPOJYKTOB NEpepaboOTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOJIYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHUMHU MPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HabmroieHne, W3MEpPEHUe, OKCICPUMEHT, MOJICJIUPOBAHKUE), HCIOIB30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS JIJISl IPUHATHUS PEUICHU B KOHKPETHBIX )KU3HEHHBIX CUTYalIUAX, CBI3aHHBIX
C BEIIECTBAMU U MX IPUMCHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYION U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMIOJIHATE XHMHYECKUH JKCIECPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U U3YYCHHE €ro
CBOWMCTB, KaueCTBEHHBIC PEAKIMM OpPraHWYECKHX BEIIECTB, JCHATYypalus OCIKOB TIpH
HarpeBaHUU, I[BETHBIC PEAKIIMU OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
MpU OOpAIllEHUH C BEIIECTBAMH U JIa0OpaTOPHBIM 000PYT0BAHUEM, MPEJICTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCIepuMeHTa B (GopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pPEaKIUuil U
(GbopMyIMPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYI0 WH(GOpPMAIIUIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanmu, HTEpHET U IpYyrux);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUiIa HKOJOTHMYECKH IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBS U
OKpYKarolled MPUPOIHON Cpelbl, OCO3HABAaTh OMACHOCTh BO3ACUCTBHS HA JKUBBIE OPraHU3MBI
OTpeICIEHHBIX OPTraHMYEeCKUX BEMIECTB, MOHMMAas cMbIc mokaszatens [1/IK, moscHATe Ha
npuMepax crmocoObl YMEHBIIEHHS M MPEJOTBPAIICHHUS X BPEIHOTO BO3JICHCTBUS HA OPTaHHU3M
YeJI0BEeKa;

JUIsE 00YYaroOIIUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE MPUMEHSTH
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BENICCTB H XUMHUYCCKHX SBJICHHIA,

JUISL  CIETBIX W CIA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE WCIONb30BaTh penbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas M HeopraHudeckas XUMHsD)
OTPAXKAIOT:



c()OPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOW COCTABISAIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHusT TPAaKTHUYECKUX 3a7ad M SKOJOTHYECKHM OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY
3/10pOBBIO U IPUPOJIHON Cpeie;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHHOCTh, CTEIEHb
OKHUCIJICHHS, XUMHMUYecKas CBs3b (KOBAJECHTHAas, WOHHAs, MeETaJNIMYecKas, BOJOPOIHAsA),
KpUCTAJUIMYECKasl  pelETKa, TUIIBl XMMHYECKHX  pEeakUHuid, pacTBOp,  DJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAsT JUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKOH  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akon J[. WM. MenngeneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPALLEHUS SHEPrUU MPU XUMUUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeXalue B OCHOBE IIOHMMaHHsS MPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKUX SIBJICHUU,
(akToJIOrMYeCKre CBEJCHUS O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX BELIECTB B ObITY U MPAKTUUYECKOM JIEATEIHHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEPHBIC NMPU3HAKU MOHSATUH, YCTAaHABIMUBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJIF30BaTh XUMHUYECKYIO CHUMBOIIMKY JIJISI COCTaBIICHUS
dopMyn BEIIECTB U YypPaBHEHUM XHUMUYECKUX PEAKIUI, CHUCTEMaTHMYECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPTaHUUYECKMX BEHIECTB (yrapHblii ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas U3BECTh, Heram€Has W3BeCTb, NUThEBAs COJa, MUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTEIIEHb OKUCICHNUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHA,
MeTaJIJINYeCcKasi, BOJOPO/AHAsA) B COCAUHEHMSX, TUI KPUCTANIMYECKOW PEmIETKH KOHKPETHOI'O
BelllecTBa (aTOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTraHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe COelMHEHUH (IIPOCThIE BELIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCHUIBI, COITH);

c(hOpMUPOBAHHOCTh YMEHUU pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBAaTH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTENbHYIO H
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepPHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 neprnoaos Ileprnoanyeckoi cucTeMbl XUMHYECKUX 371eMeHToB /1. 1.
MeHnneneeBa, HCIOJIB3Ysl MOHATHUS «S-, P-, d-3IEKTPOHHBIE OPOUTAINY», «IHEPTETHYCCKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam Ileproaudeckoi cucreMbl XMMHUYECKUX 31eMeHToB /[I. .
Menneneena;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHBIX KJIACCOB, MOJATBEPXkIAaTh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXJAY HEOPraHMYeCKMMH BEIIECTBAMU C ITIOMOIIbIO YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCHU(DHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IUnIHBIM
nmpu3HaKaM (YHCIy W COCTaBy pEarupyroluxX BEMIECTB, TEIIOBOMY 3(h(dEKTy peakiuu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YIACTHIO KaTalu3aTopa);



c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpallléHHbIC YPAaBHEHUS PEAKLMHA MOHHOIO OOMEHa, YUYHUThIBAs YCIIOBHs, IIPU KOTOPBIX 3TH
peaKuuu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUI MPOBOAUTH PpEAKLUH, MOATBEPXKAAIOLIME KaueCTBEHHbIN
COCTaB pAa3IMYHbIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJAHBIX paCTBOpaxX HEOPraHMYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKuMii HOCPEICTBOM COCTABIICHUS IEKTPOHHOIO OajaHca 3TUX PeaKIUi;

c(OPMHUPOBAHHOCTh YMEHHI OOBSICHATh 3aBUCUMOCTh CKOPOCTH XHMHYECKOH PEeakluu OT
pasinyHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTr0 paBHOBECUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aelcTeus (npunuun Jle [larense);

Cc(OPMHPOBAHHOCTh YMEHHUH XapaKkTepHU30BaThb XHWMHUYECKHE IIPOLECCHI, JIXKaIlUe B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHHsI CEPHOW KHCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTD
npezcTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMaX XMMHUYECKOIro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI IPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHATHUS
«MaccoBasi 0l BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIECHUH Ta30B INPU XUMHUYECKHUX
peakIMax, Macchl BellecTBa WM 00bEMaA ra3oB M0 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOTO 3(ddekra peakuun Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBHUJIA MOJB30BAHUS XUMUYECKOW MOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MIPaBUiIa OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHMM IUIAHUPOBaTh M BBINOJHATH XUMHYECKHHA HKCIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpPEeJbl
pPacTBOPOB BELIECTB C MMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3JINYHBIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklUd HOHHOro oOME€Ha, KaueCTBEHHbIE peaklUuu Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-aHUOHBI, HA KAaTHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbIX
3amay no temaM «Meramie» U «Hemeramibsl») B COOTBETCTBUM C NpaBHJIAMH TEXHUKU
0€30IacCHOCTH MPpH 0OpallleHUH C BELIECTBAaMH H JIAOOpaTOPHBIM 000PYOBAHUEM, NIPE/ICTABIISAThH
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMaIHUIO,
MIOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MaccOBOW KOMMYHHUKaluH, MHTepHET n
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
MOBE/IEHNUA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHNS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIst 00y4aroluXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbSI: YMEHHE HPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHMS BEIIECTB M XUMUUYECKHUX SBJICHUM;

JUISL  CIIETBIX M CJIa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE MCIONb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy ob6o3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m
NPOrpamMMbl Bcero KO; TPOILHBIC HpﬁaKanecKne o0pa3oBaTte/ibHbIE
padoTbl padoTbI pecypes
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYEeCKOH XUMUM
[Ipeamer oprannueckoit xumuu. Teopust
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nea 2. Yruesogopoasl
2.1 [IpenenbHbIe YTIeBOAOPOABI — ATKAHBI 2
29 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 5 1
' aJKaJMEHbI, AJIKUHBI
2.3 ApomMaTH4eCKHe yTIeBOAOPOIbI 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' ux nepepaboTka
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaep:kaiue opranu4eckue coeJuHeHHs
3.1 Crupter. @enon 3
32 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CroxHble 3¢upbl
3.3 VrneBoasl 3 2
Hroro 1o pasneny 13
Pa3znea 4. A3oTconeprkaiue opraHudecKkue coe{uHeHust
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3




Uroro no pazgeny

Pa3pnen S. BeicOkoMOJIeKY/ISIpHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 3 2
11 KJIACC
KounuecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Ne n/m ——— Beero Kognponbm)le HpﬁaKanecKHe 0BpA30BATEIBHBIE
padoThI padoThI pecypebi
Pa3znea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenne atoMoB. [lepnonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB [I. 1. Menaeneera
19 Crpoenue BemecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro no paszneny 13
Paznen 2. Heoprannyeckasi XuMust
2.1 MerTainbsl 6 1
2.2 Hewmeranist 9 1 1
23 CBs13b HEOPTaHUYECKUX U OPTaHHUUYECKUX 5
' BELIECTB
Hroro no pazneny 17

Pa3znena 3. XumMus U ;KM3HL




3.1 ‘ XUMMSL U )KU3Hb 4
Htoro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara ngposbie
n/n Tema ypoka Bcero Konrpounbhble | IIpakradeckue fI[Sy‘ICHPIH :)Iﬁlt)l:lgosaTenbnme
padoThI padoThI pecypebi
1 [Ipenmert oprannyecko XumMuu, e€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYECHHE
Teopus cTpoeHHs OpraHM4YECKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o knaccuukanum
3 opranudeckux Beuiects. HomeHnkiatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHUs OPraHMYECKUX BEIIECTB
4 AJnKaHsbl: COCTaB U CTPOCHIE, 1
TOMOJIOTMUYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUieH U NpONUIeH — IpocTeiine 1
IIPEICTAaBUTENH aJIKEHOB
8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STHJIEHA U U3yYEHHUE €r0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTUYECKUH PSAll. ALIETHUIEH — 1
MIPOCTENIINN TPEICTABUTEND aJTKUHOB
11 BbruncneHus no ypaBHEHUIO XUMHUYECKOM 1




peaku

ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH

12
apeHOB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
IPUHAIIEKALIMX K Pa3IMUHBIM KIaccam
[IpupoHBIE MCTOUHUKH YTIIEBOJOPOIOB:

14 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC
ra3bl, HeTh U IPOYKTHI €€ repepaboTKu
[IpupoHBIE HCTOYHUKY YTIIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th M IPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTta mo pazaery
«YTIeBOIOPOIBI»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHast cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1
TJIULEPUH

19 ®deHo: cTpoeHue MOIIEKYJIEL, ¢buznyeckue
¥ XUMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruasl: GopMambaeTHI U
areTanbJeruy. AueToH

21 OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE
KHUCJIOThI: MypaBbUHAsl U YKCYCHas

29 IIpaxTrueckas pa6f)Ta Ne 2. «CBolicTBa
pacTBopa YKCYCHOW KHCIIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 Mpina Kak conu BBICIIINX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE NENCTBHE

o5 CroxHble 3(UpbI KaK MPOU3BOIHBIE

Kap6OHOBI)IX KHCJIOT. FI/I)IpOJ'II/IS CJIOXKHBIX




a¢hupoB

XKupsl: runpoan3, npuMeHeHue,

26
OMO0JIOTNYECcKast POJIb KHUPOB

VYTaeBobl: COCTaB, Kilaccuukanus.
27 Baxneiimme npeacTaBuTENN: TIOKO03a,
¢bpykTO3a, caxaposa

8 Kpaxman u nemnono3a Kak nNpupogHbie
MOJINMEPBI

KoHnTposbpHas padora o paszaeriy

29 «Kucnopoaconepxaiiie opraHnaeckue
coequHeHUs»/ Beepoccuiickast
poBepoyHas paboTa

OOmas XxapakTeprCTUKA a30TCOIePIKAIINX

30 OpPraHUYECKUX COCAMHCHUH /
Bcepoccwuiickas mpoBepouHas pabota

31 AMUJHBI: METWIAMUH U aHWJINH

AMUHOKHUCIIOTHI Kak aM(OTepHbIE
OpPraHWYECKUE COCTUHEHUS, HX

32 ouoaoruueckoe 3HaueHue. [lenTuas.
benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

33 OCHOBHBIE TTOHSITHS XUMHH
BBICOKOMOJICKYJIAPHBIX COG}II/IHGHI/II\/'I

OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH.
[ImacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME




11 KJIACC

Ne

n/

Tema ypoka

XUMHUYeCKHi
3JIEMEHT. ATOM.
DJeKTpOHHAs
KOH(UTyparus
aToOMOB
[Tepuoanueckuit
3aKOH U
[Tepnonuueckas
cHcTeMa
XUMHYECKHUX
anemenTtoB Jl. U.
Mengeneena, ux
CBSI3b C
COBPEMEHHOM
TEOPHUEN CTPOCHUS
aToOMOB

KoaudecTBO 9acoB

KoHuTtpoJsb
HbIE
padoThI

Bce
IO

IIpakTuye
CKHe
padoThI

Jlara
usyue
HUS

DJIEeKTPOHH
bIe
uugposbie
oOpa3oBareJ
bHbIE

pecypchl

3aKOHOMEPHOCTH
W3MEHCHUS
CBOICTB
XHUMUYECKHX
3JIEMEHTOB U UX
COETUHEHUHN I10
rpymnmam u
MepPHOJIaM.
3HaueHHne
MEePUOIUYECKOTO
3aKOHA M CUCTEMEI
XHUMUYECKHX
snemeHToB JI.1.
Menpaeneena B
pa3BUTUHU HAYKU

Crpoenue
BEIIECTBA.
XuMHYECKas CBS3b,
€€ BUIBI;
MEXaHU3MBI
o0OpazoBaHUs
KOBJICHTHOM
cBs3u. Bogopoanas
CBSI3b

BaneHTHOCTE.




DIIeKTPOOTpHULIATET
bpHOCTL. CTeneHb
OKHCJICHHS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO
CTPOCHUS

ITonsarue o
JIACTIEPCHBIX
CHCTEMAX.
Uctunnnie n
KOJIJIOUTHEIE
pacTBOPBHI.
MaccoBas mons
BCIIIECTBA B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCTUHEHUN.
T'enernueckas
CBS3b
HEOPTraHUYECKHUX
BCIICCTB,
Ppa3IUYHBIX
KJIaCCOB

Knaccudukanus
XUMHUYECKHUX
peakuuii B
HEOPraHUYECKOU 1
OPraHUuYeCKOU
XUMHUU. 3aKOH
COXpaHEHHUsI MacChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MIPEBPAILICHUS
SHEPTUHU MpHU
XUMHUYECKHUX
peakimsx

CkopocTb peaku.
OG6patumbie
pEaKINH.
XHUMHUYECKOE
paBHOBECHE

10

[IpakTrueckas
paborta Ne 1.
«Bnusuue
Ppa3IUYHBIX
¢dakTopoB Ha




CKOPOCTH
XAMHUYECKOU
PEaKIIII

11

DIIeKTPOTUTHIECKA
sl IUCCOLHALIHS.
[TonsTHE O
BOJIOPOJTHOM
nokazaree (pH)
pactBopa. Peakiuu
HOHHOT'0 OOMEHa.
I'mpponus
OpPTraHUYECKUX U
HEOPTaHUYECKUX
BEILIECTB

12

13

OKHCIUTEIBHO-
BOCCTaHOBUTEJbHBI
€ peaKIuy.
ITonsitre 00
DIIEKTPOJIN3E
pacIiaBoB U
pacTBOPOB COJIEH

Kontponbnas
paboTa no pasuemny
«Teopernueckue
OCHOBBI XUMHUU»

14

15

16

Mertamisl, ux
MOJIOKEHHE B
Ileproauueckoit
CHCTEME
XHUMUYECKHX
anemenTtoB Jl. U.
MenzaeneeBa u
0COOCHHOCTH
CTPOEHHUSI ATOMOB.
OO0mmue
duznueckue
CBOMCTBAa METAJJIOB

CrimaBel METAJIOB.
DIEKTPOXUMHUYECK
150500
HaIpsHKEHUN
METaJII0B

XUMUYECKHUE
CBOMCTBaA
BaKHEHIIINX
MeTaJuIoB (HATpHH,
KaJIni, KalbIui,
MarHui,
QIIOMUHUI) U UX




COEIMHEHUN

17

18

19

Xumudgeckue
CBOIICTBa Xpoma,
MEJIH U UX
COCIUHCHHI

Xumudaeckue
CBOMCTBA IIMHKA,
JKenes3a v ux
COCIUHCHHI

IIpakTrueckas
paborta Ne 2.
"Pemenue
SKCIIEPUMEHTAIbH
BIX 3a7a4 110 TeME
«Metamis»"

20

Hewmertannel, ux
ITOJIOKCHHE B
Ilepuoanueckoit
CHCTEME
XUMHYECKHUX
anemenTtoB Jl. U.
MenneneeBa n
0COOEHHOCTH
CTPOEHHUSI AaTOMOB

21

®dusnueckue
CBOICTBA
HEMETAIJIOB.
Annorponust
HEMETaIoB (Ha
npuMepe
KHCITIOPO/Ia, CEPBI,
docdopa u
yriepoja)

22

XUMHYECKHe
CBOMCTBaA
rajoreHoB, CEPBI U
UX COCJIUHECHUI

23

24

XuMHUYecKue
CBOICTBA a30Ta,
dochopa u ux
COEeTMHEHNN
XuMuyeckre
CBOMCTBaA
yriiepoja, KpeMHUS
U UX COCTUHEHUM

25

IIpumeHeHue
BaKHEUIIINX
HEMETAJJIOB U UX




COEIMHEHUN

26

27

28

0O0001EeHue 1
CHCTEMAaTHU3allHs
3HAHUM 10 TEME
«HemeTramisy.
Brraucnenus no
YpaBHEHUSAM
XUMHYCSCKHUX
peaKuuii u
TEPMOXUMHUYECKHUE
pacuérol

[IpakTuueckas
pabota Ne 3.
«Pemenne
AKCIIEPUMEHTAIbH
BIX 33/1a4 10 TEME
"Hemertanmmbi"»

Kontponbnas
pabora 1o Temam
«MeTamel» u
«HemeTamib»

29

30

31

32

Heopranunueckue u
OpTraHUYECKHE
KHCIIOTBI.
Heopranunueckue u
OpraHUYEeCKHE
OCHOBaHUS

AmMdoTtepHbie
HEOPTraHUYECKUE U
OpPraHuYeCKHe
COE€IUHECHHUS.
T'enernueckas
CBSI3b
HEOPTraHUYECKHUX U
OpraHUYECKUX
BECIIIECTB

Ponp xumnu B
obecreueHnn
3KOJIOTHYECKOM,
SHEPreTUYECKON U
MUIIEBOU
0€30I1aCHOCTH,
pa3BUTUHI
MeTUIINHEI
[TpencraBnenus 06
OOIIMX HAYYHBIX
MPUHIIMIAX
MPOMBIIIIEHHOTO
MOJTYyYCHHUS




BaKHEHIIINX
BCIICCTB
YenoBek B MUpE
33 BEIISCTB U 1
MaTepHuajoB
34 XuMUs 1 310pOBbE 1
YeJI0BeKa
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 3
ITPOI'PAMME

IPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsiEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBanusi

1

TCOPCTI/I‘ICCKI/IG OCHOBBI OpFaHHqCCKOﬁ XHUMHNH

11

1.2

1.3

CdopmMupoBaHHOCTH MPEACTABICHUI 0 XUMUYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XUMHUHU
B TO3HAHWM SIBJICHHUH MPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS U
KyIbTYpbl ~ JIMYHOCTH, €€  (YHKIMOHAIBHOH TPAaMOTHOCTH,
HEOOXOUMOM /I PEIICHUS MPAKTUYECKUX 33]1a4 U IKOJIOTHYECKU
000OCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPHUPOIHOMN
cpene

Brnanenue cucremMoll XMMHYECKMX 3HAHHWM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAraroIne MTOHATHUSA (Monexkyna, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJSIpPHAsE Macca, MOJISIPHBIM OOBEM, YTIEepOIHBIA CKeNeT,
GbyHKIMOHANBHAS ~ TPYINa, pajuKal, HW30MEpHsi, H30MEPHI,
TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOA- H
a30TCOJ/ICpKAIINE COSTUHEHNS, OMOTOTUUECKH aKTHBHBIC BEIIECTBA
(yrmeBompl, >KUpBI, O€TKH), MOHOMEp, IOJHUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIMHEHHS); TEOPUU W 3aKOHBI
(Teopusi XMMHYECKOTO CTPOCHHsI OpraHuueckux BemecTB A.M.
ByrnepoBa), 3aKOHOMEPHOCTH, CHMBOJUYECKUNA S3BIK XUMUH,
(hakToNOrMUecKue CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU U
0€301acHOM  WCTIOJIb30BAHUM  BKHEHIIMX HEOPTaHUYECKUX |
OpPTaHMYECKUX BEHIECTB B OBITY U MPAKTUUYECKOW AESITEIbHOCTH
YyeJIoBeKa

ChopMHUpPOBAaHHOCT, YMEHUW BBISBIATh XapaKTEpPHBIE MPH3HAKH
MOHATUH, YCTAHAaBIMBATh WX  B3aMMOCBA3b, MCIOJIB30BATh
COOTBETCTBYIOIIME TMOHATHS MPHU ONMUCAHUU COCTaBa, CTPOCHUS M
IIPEBPAILCHUI OPraHUYECKUX COCIUHEHUN

1.4

chOPMUPOBAHHOCTh ~ YMEHUH  HUCHONB30BaTh  XHUMHYECKYIO
CUMBOJIMKY Il COCTABJIEHHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX




1.5

(pa3BEpHYTOH, COKpalEéHHON) (OpPMYJl OpPraHMYECKUX BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN, U3TOTABIUBATH MOJEIN MOJIEKYJI
OpPraHMYECKHUX BEUIECTB NI WUIIOCTPALMM HMX XUMHUYECKOIO H
IIPOCTPAHCTBEHHOI'0 CTPOCHUS

ChopMupoOBaHHOCTh YMEHHH YCTaHABJIMBATH TMPUHAIICKHOCTH
W3YYCHHBIX OPraHMYECKUX BEUIECTB MO0 MX COCTaBY U CTPOCHHUIO K
onpeneaEHHOMy Kiaccy (Tpynne) coeauHeHud (yriaeBOAOpOIbI,
KHCJIOPOJ U a30TCOJICPIKAIINE COSAUHEHHSI, BRICOKOMOJICKYIISIPHBIC
COCIUHEHMS), JaBaTh MM Ha3BaHUS IO CHUCTEMATHYECKOMN
nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHUS ONPEACTATh BHIIBI XUMHYECKON CBSI3U
B OpraHMYeCKHUX COCTUHEHHSIX (OJMHApHBIE U KPAaTHbIE)

1.6

ChopMUpOBaHHOCTb yMEHHUS TPUMEHATH: IIOJIOKEHUS TEOPUH
CTPOEHHsI opraHudeckux Bemects A.M. bymiepoBa s
OOBSICHEHUS] 3aBUCUMOCTH CBOMCTB BEIECTB OT HX COCTaBa H
CTPOEHHMSI; 3aKOH COXPaHEHUS MacChl BEIIECTB

Yraesogoponel.  Kucnopoacoxepxamme ¢ a30TCOAEpKalIUe
OpraHMYEeCcKHe COeTUHEHMS. BbICOKOMOJIEKYIsIpHbIE COSTUHEHUS

2.1

2.2

2.3

2.4

CchopMupoBaHHOCTb YMEHUH NPUBOJUTH TPUBHAIIBHBIE HAa3BaHMS
OTJIEJIbHBIX OPraHUYECKUX BEIIECTB (ITHJIEH, MPOMUJIEH, alleTHIIEH,
STUJICHIJIMKOb, MIMIEPUH, GeHol, (opMallbIeru, aueTaabAerus,
MypaBbUHAas KHCJIOTA, YKCYCHasl KHCJIOTA, OJEUHOBAs KHCIOTA,
CTeapMHOBasl KHCJIOTA, IJII0KO03a, (PPyKTO3a, Kpaxmal, LeNI03a,
[JIMLIKH)

CdopmMHupoBaHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOCHHUE,
¢bu3nuecKue ¥ XMMUYECKUE CBOWCTBA THIMHMYHBIX MpECTaBUTENEH
pPa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIEeCTB (METaH, 3TaH, dTHJICH,
MPOMUJIeH, alleTUieH, OyTaaueH-1,3, metunOyraauen-1,3, 6eHson,
METaHOJI, 9TaHOI, ATUJICHTJIUKOJIb, TJIMIEPUH, dbenomn,
aneTanbAeTU]l, MYypaBbUHAasT W YKCYCHas KHCIOTBI, TJIIOKO3a,
KpaxMal, eJITI0JI03a, aMUHOYKCYCHAsI KUCIIOTA)

ChopMUpOBaHHOCTb YMEHMS MJUIIOCTPUPOBATh T'€HETHUYECKYIO
CBA3b MEXKIYy TUIUYHBIMH IPEICTABUTEISAMHU PA3IMYHBIX KIACCOB
OpPraHUYECKUX  BEIIECTB  YPAaBHEHMSAMU  COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKINH C UCTIOJIb30BaHUEM CTPYKTYPHBIX POPMYIT

ChopMHUpOBAaHHOCT,  YMEHHSI  XapaKTepU30BaTh  HCTOYHUKH
YTJIEBOJOPOAHOTO ChIpbs (HE(PTh, MPUPOAHBINA ra3, yroiyb), CiocoObl
UX TepepabOTKU M MNPAaKTHUYECKOe IPUMEHEHHE MPOAYKTOB
nepepadoTKu

XUMHUA U KU3HL. PacuéTrl

3.1

ChopmupoBaHHOCTE YMEHUN BIAJeTh CHCTEMOW 3HaHHWA 00
OCHOBHBIX METOJIaX HAYYHOT'O TO3HAHUS, MCTOIb3yEeMbIX B XHUMHH
MPU W3YYEeHUU BEIIECTB M XMMUYECKUX SIBICHHUN (HaOIrOAeHME,
W3MEPEHHE, OKCIEPUMEHT, MOJEIHPOBAHNUE), HCIOJIH30BATh
CUCTEMHBIE XUMHUYECKHE 3HAHUSA I TPUHSATUS pEIICHW B
KOHKPETHBIX U3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C BEIECTBAMHU U
WX IPUMEHEHHEM

3.2

CdopmupoBaHHOCTh YMEHUI COONIOAATh TMpaBUiia TOJIB30BAHUS




3.3

XUMHUYECKON MOCYAON U JIabopaTOPHBIM O0OPYIOBaHHEM, a TaKXKe
mpaBwia oOOpamieHWsi C BEIIECTBAMH B COOTBETCTBUU  C
WHCTPYKUUSMU 110 BBINOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX
OTIBITOB

ChopMHPOBAaHHOCT, ~ YMEHUI  IUIAHMPOBaThb ¥ BBINOJHSITH
XMMHYECKHH SKCHEPUMEHT (IMPEBpPAIleHUsS OPraHUYECKHX BEIECTB
NpU HarpeBaHWM, IOJIy4CHUE ITHJICHA U M3YYCHHE €r0 CBOWCTB,
Ka4eCTBEHHBIC PEaKIUH OPraHWYeCKUX BELIECTB, JACHATypalus
OCKOB MpU HArpeBAaHUM, IIBETHBIE pEaKIUU OEITKOB) B
COOTBETCTBMM C TpaBMJIaMH TEXHUKM OE30MIACHOCTH  IpH
OOpalieHny C BEHIeCTBAMH W JIaOOPAaTOPHBIM 00OPYAOBAaHUEM;
NPEACTaBIATh PE3yIbTAThl XUMHUECKOTO JIKCIIEpUMEHTa B (opme
3aliCH YPaBHEHUH COOTBETCTBYIOIIMX Peakiuii U GopMynupoBarh
BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB

3.4

3.5

3.6

11 KJIACC

Kon
NMPoBePSIEMOro
pe3yjabTara

ChopMHpOBaHHOCTH  YMEHHUW  IPOBOAMTH  BBIUUCICHHUS IO
XUMHUYECKUM ypaBHEHHM (Macchbl, 00bEéMa, KOJIMYECTBA HCXOJHOIO
BELIECTBA WJIM IMPOJYKTa PEaKlUu MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOIO U3 HCXOAHBIX BEIIECTB WM IPOAYKTOB
peaxiun)

ChopmMupoBaHHOCTh ~ YMEHUH  KPUTHYECKH  AHAIM3UPOBATH
XUMHUYECKYI0 MH(OpMAIHIO, MOIY4aeMy0 U3 Pa3HbIX MCTOYHHKOB
(cpeactBa MaccoBoii nH(popmanuu, cetb IHTEpHET U Apyrue)

CdopMUpOBaHHOCT YMEHUH COOJIIOATh MpPaBHIIa KOJIOTHUECKH
11€J1ec000pa3HOro MOBEACHHS B OBITY U TPYAOBOH JEATEIBHOCTH B
LEIAX COXPAHEHUsI CBOETO 3J0POBbS M OKPYXKAIOLIEH NPUPOIHON
Cpezbl, 0CO3HAaBaTh OMACHOCTb BO3AECUCTBHS Ha >KMBbIE OPTaHU3MBbI
onpenenéHme OpTraHU4YCCKUX BCIICCTB, IIOHUMas CMBICJI
nokazarens [IJK (npemenbHO JomycTUMONW — KOHLIEHTpAIMH),
MOSICHATH Ha IpUMepax CIoCOObl YMEHBIIEHUS U MPEJOTBPAIICHUS
UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBeKa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero odpa3soBaHus

1

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

1.1

Bnagenue cucremMoil XMMHUYECKMX 3HAHUW, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroIne TIOHATUSA (XI/IMI/I‘ICCKI/Iﬁ JJIEMEHT, aToM,
JJIEKTPOHHAsT 000JI0YKa aroma, S-, p-, O-3JEKTPOHHBIC OpOUTAIH
aTOMOB, WOH, MOJIEKYJa, BaJCHTHOCTB, 3JEKTPOOTPUIATEIHHOCTH,
CTETIEHb OKHUCIICHUS, XMMHUYECKasi CBs3b, MOJb, MOJIIpHAs Macca,
MOJIIPHBIA 00BEM, KpUCTALTHYECKas PEmI€TKa, THUIBI XUMHUYECKUX
peaKLII/II\/'I (OKI/ICJ'II/ITCHBHO-BOCCTaHOBI/ITCJIBHBIe, 3K30- u
SHAOTEPMHUYECKHE, PEaKIMd  HOHHOro  oOMeHa),  pacTBOp,
QJICKTPOJIUTBI, HCIJICKTPOJIMUTLI, SJICKTPOJHUTHUYCCKAA AUCCOLHALINA,
OKHCIIUTENTh, BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKOW pPEaKIuH,




XMMHYECKOE  DPAaBHOBECHE); TEOpUM U 3aKOHBI  (Teopus
ANEKTPOJIMTUYECKONU auccounannu, llepuonnueckuit 3axon [.M.
MenpneneeBa, 3aKOH COXpPaHEHUSI MAacChl), 3aKOHOMEPHOCTH,
CHUMBOJUYCCKHAN  SI3BIK XUMUH, q)aKTOJIOFI/I‘IeCKI/Ie CBCACHUA O
CBOWCTBaX, COCTaBe, MOJYYEHHHU M OE30MaCHOM HCIOIb30BaHUU
BOXHEUIINX HEOPTraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
JESTEIbHOCTH YEJIOBEKA

1.2

1.3

ChopMupoBaHHOCTh YMEHUU BBISBISITH XapaKTepHbIC MPU3HAKU U
B3aMMOCBSA3b M3YYCHHBIX MOHSATUH, NIPUMEHSITh COOTBETCTBYIOIINE
MOHATHSI TPU ONHCAHMU CTPOCHUS U CBOWCTB HEOPraHHMYECKUX
BEILIECTB M MX MPEBPALICHUMN; BBIABISATh B3AUMOCBSI3b XUMHUECKUX
3HAHUW €  TIOHATUSMH W TPEACTABICHUSMU  JPYTHX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Bnanenne ocHOBHBIMM METOJaMM HAY4HOTO IMO3HAHMS BEILECTB U
XUMHUYECKUX SIBIIEHUN (HAOJIOJIeHUEe, W3MEpPEHHE, SKCIEPHUMEHT,
MO/JICJINPOBAHHE)

14

1.5

ChopmupoBaHHOCTh YMEHUN OMPEAENATh BAaJICHTHOCTh U CTETCHb
OKHCIICHUSI XMUMHUYECKHX 3JIEMEHTOB B COCJAMHEHHUSX Pa3JIMYHOIO
cocTaBa, BHJl XUMHUYECKOW CBsI3W (KOBaJCHTHAs, WOHHa,
MeTaJuIn4ecKas, BOJIOPOIHAS) B COCIMHECHUSIX, THUII
KPUCTAINTUYECKONW PEIIETKH KOHKPETHOTO BellecTBa (aroMHas,
MOJICKYJISIpHASI, HIOHHAs, METaJUIMYeCcKasi)

ChopMHpoBaHHOCTh yMEHUN OINpEAENsATh XapakTep Cpelbl B
BOJHBIX PACTBOPaX HEOPraHMYECKUX COCIUHEHUN

1.6

ChopMUpOBaHHOCTb YMEHMsI KJIACCU(PHUIMUPOBATh XHMUYECKHE
peakuuMyu 0  pa3jIMyHbIM IpU3HAKaM (YUCIy M COCTaBy
pearupyromux — BEIIeCTB, TEIIOBOMY  3(¢eKTy  peakuuw,
W3MEHEHUIO CTENEHEH OKHCIEHUS DIIEMEHTOB, OOpaTUMOCTHU
peaKIiy, yJacTUIO KaTalu3aTopa)

1.7

1.8

1.9

1.10

ChopMUpOBaHHOCTb yMEHHUI COCTaBIATh YPAaBHEHUS peaKIUH
Pa3IMYHBIX THUIIOB, TMOJHBIE U COKpPALEHHBIE YpPaBHEHUs peakuuid
MOHHOT0 OOMEHa, YUMUTHIBas YCJIOBUS, IPU KOTOPBIX 3TH PEAKIMU
UIYT 10 KOHIA

ChopMupoBaHHOCTB YMEHUU IIPOBOJIUTH peakuuu,
MTO/ITBEP K IAIOLIIE KayeCTBEHHBIN COCTaB pa3IMYHbIX
HEOPraHMYECKUX BEUIECTB, PaclO3HABaTh OIBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTraHMUECKUX BEIIECTB
CdopmupoBaHHOCTH YMEHUN pacKkpsIBaTh CYIIHOCTb
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuit IIOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peakuit
ChopMHUpOBaHHOCT, YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOH peakIuy OT Pa3JInYHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCTE YMEHHH OOBSICHITH XapakTep CMEIICHUS
XUMHUYECKOTO paBHOBECHS B  3aBUCHUMOCTH OT  BHEIIHETO
BozaeictBus (mpunuun Jle [larense)

OOm1ast 1 HeOpraHuYecKasi XUMHS

2.1

CdopMHUpOBaHHOCTH YMEHUH PAaCKpbIBaTh cMbICT [lepromnyueckoro
3akoHa /.M. MengeneeBa M JEMOHCTPUPOBATH ero




2.2

CHUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYID W TMPOTHOCTHYECKYIO
byHKIIIN

ChopMmupoBaHHOCTE YMEHUH  XapaKTepU30BaTh  DIEKTPOHHOE
CTPOCHHUE aTOMOB XHUMHYECKHX dJeMeHTOB |—4 mepuonioB
[lepuonnueckoil  cUCTEMBl  XUMHUYECKUX  dneMeHTtoB  J[.H.
MeHeneeBa, HCIOIB3ysS IOHATHA «S-, P-, O-3JEKTPOHHBIC
opouTanmy, «QHEPreTU4eCcKHue YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKUX JIEMEHTOB U UX
COCIMHEHUM 10 nepuogam M rpynnam llepuogudeckon cuctemsl
xumudeckux diementoB .M. Menaeneesa

2.3

2.4

2.5

ChopmupoBaHHOCTH YMEHHIA XapaKTePU30BaTh (OMUCHIBATE) OOIIHE
XUMHAYECKHE CBONCTBA HEOPraHMYECKMX BEHICCTB Pa3IMYHBIX
KJIACCOB, TMOJATBEPKJIATh CYIICCTBOBAHHE TCHETUYCCKOW CBSI3U
MEXJy HEOPraHHYECKUMH BEIIECTBAMH C IOMOIIBIO ypaBHCHUU
COOTBETCTBYIOIINX XUMUICCKUX PEAKIUI

ChopMHpoBaHHOCTh YMEHHMIl yCTaHaBIMBaThb IPHUHAJJIEKHOCTD
HEOPraHMYEeCKUX BELIECTB [0 UX COCTaBY K ONpPEIeIEHHOMY KJIacCy
(rpynmne) coeauHeHMH (IPOCTbIE BEIIECTBA — METAUIBI U
HEMEeTa/llIbl, OKCHU[bl, OCHOBAaHHUS, KHCIOThl, aM{QOTEepHbIE
TUAPOKCHIBI, COJIH)

CpopMHUpPOBAaHHOCTP ~ YMEHHMM  HCIOJB30BATH  XUMHUYECKYIO
CUMBOJIMKY [JI1 COCTaBJIeHHUA (OpMYJ BEIIECTB M ypaBHEHUI
XUMHYECKHX peakini, cuctemarnueckyio HomeHkiaarypy (IUPAC)
U TpHUBHAIIbHBIE HAa3BAaHUS OTIENbHBIX HEOPTraHMYECKHX BEIIECTB
(yrapHslii Ta3, YIJIGKUCIBIM Ta3, aMMHUaK, Tali€Has W3BECTb,
HeraméHasi H3BeCTh, MUThEBast CO/Ia, MTUPUT U APYTHUE)

2.6

CdopmupoBaHHOCTH YMEHHIA XapaKTepU30BaTh (OMUCHIBATD) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHWYCCKUX BEIIECTB PA3IMYHBIX
KJIACCOB, TMOJATBEPKJIAaTh CYIIECTBOBAHHE TE€HETUYECKOW CBS3U
MEXTy HEOPraHWYECKUMH BEIIECTBAMHU C IOMOIIBIO0 ypaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUit

2.7

2.8

ChopmupoBaHHOCTH ~ YMEHUH  IUIAHUPOBATh UM BBIMOJHSTH
XUMHUYECKUH 3KCIIEpPUMEHT (pa3jioKeHue NEepoKcHia BOJIOpoAa B
MPUCYTCTBUU  KaTaJIU3aTopa, OIpPEACIICHUE CPEabl pacTBOPOB
BEIIECTB C IIOMOLIBIO YHUBEPCAIBHOTO WHAMKATOPA, BIUSHHE
pa3nUYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKOU peaKIMu, peakiuu
HMOHHOT0 0OMEeHa, KaueCTBEHHBIE PeaKluu Ha CyiabdaT-, kKapOoHaT-
W  XJOpUI-aHUOHBI, = HAa  KaTUOH  aMMOHMS,  pEIICHUE
SKCIEPUMEHTANBHBIX  3aJad 1o  TemaM  «Metauby U
«Hemeramnel») B COOTBETCTBHM C  MpaBWIaMHU  TEXHUKH
0€30MaCHOCTH TpU OOpAIIEHUH C BEIIeCTBAMHM U JIAOOPATOPHBIM
o0opy/noBaHuEM;  MPEACTaBIATh  PE3yAbTaTbl  XUMHUYECKOTO
9KCIepuMeHTa B (opMe 3amuCH YPaBHEHUI COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTaTOB

ChopMHUpOBaHHOCT, YMEHHM COOJIOATh TIpaBUiA IMOJTH30BAHUS
XUMHAYECKON MOCYIOH M JIabOpaTOpHBIM OOOPYIOBAaHHEM, a TaKXkKe
mpaBwia  OOpamieHdsi C  BEIIECTBAMH B COOTBETCTBHH  C
WHCTPYKLIMSMHU TIO BBIMOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHX
OIIBITOB




2.9

ChopMupoBaHHOCTh  YMEHUH  XapaKTepU30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEXKAIIME B OCHOBE IIPOMBIIUIEHHOIO IOJYyYEHUS
CEepHOIl  KHUCJIOTBl, amMMmHakKa, a Takke CcGHOPMHUPOBAHHOCTh
MpeacTaBIeHU 00 OOIMIMX HAayYHBIX NMPUHIUIAX U IKOJOTHYECKUX
mpo0iieMax XUMHUYECKOT0 MPOU3BOJICTBA

XUMHSA U KU3Hb. PacuéThl

3.1

3.2

3.3

CdopmupoBaHHOCTH MpECTaBICHUI 0 XAMHUYECKOU
COCTaBJIAIOLICH €CTECTBEHHOHAYYHON KAPTHUHBI MUpPA, POJIU XUMHHU
B TIO3HAHUM SIBICHUW TPHUPOABI, B (POPMHUPOBAHUHU MBIIUICHUS U
KyJIbTypbl ~ JIMYHOCTH, €€  (PYHKIMOHAIBHOW  I'paMOTHOCTH,
HEOOXOAUMOM Uil PELICHHUs MPAKTUYECKUX 33734 M SKOJIOTUYECKU
00OCHOBAaHHOTO OTHOILEHHS K CBOEMY 3[0POBBIO U INPHUPOIHON
cpene

ChopMHpOBaHHOCTH ~ YMEHHUHW  KPUTUYECKHM  aHAJIU3UPOBATH
XMMHUYECKYI0 MH(OpMAIIO, NOJYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB
(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

CpopMUpOBaHHOCT, YMEHUW COONIOJATh TMpaBUjia HKOJOTUYECKU
1enecoo0pa3Horo MoBe/ieHusl B ObITY U TPYAOBOM JESATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 3/I0POBbSl U OKPYKAOLIEH IPUPOIHOU
CpeIbl

3.4

3.5

Oco3HaBaTh ONACHOCTb BO3JCHCTBUA HA JKUBBIE OPraHU3MBI
ONpEeACNEHHBIX BEUIECTB, MOHMMAas cmbicia mnokazarens [I/IK,
MOSICHATH HAa PUMEpaxX CIocOObl YMEHBIICHHS U TIPEIOTBPALICHHS
HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M YEJI0BEKa

CpopMHUpPOBAaHHOCT, ~ YMEHHH  TPOBOJUTH  BBIYHCICHUS  C
WCIIOIb30BAHUEM TOHATHUSL «MACCOBAasl JOJI BEIIECTBA B PacCTBOPEN,
00BEMHBIX OTHOIIECHUHN Ta30B MPH XMUMHYECKUX PEAKIUIX, MACChI
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WK 00bEMY OJIHOTO U3 YYaCTBYIOUIMX B pEaKlUu
BEIIECTB, TEIUIOBOTO d(ddexra peakiuu HA OCHOBE 3aKOHOB
COXpaHEHHUs MaCChl BEIIECTB, IPEBPAILICHUS 1 COXPAHEHHS DHEPTUHU

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMbli 3JIEMEHT COACPKAHMS

1 TeopeTnyeckrue OCHOBBI OPraHUYECKOM XUMHUH
[Ipenmer opraHndeckor XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
11 MOJYYEHUHN HOBBIX BEIIECTB U MaTepUaJioB. Te€Opus CTPOCHHS OPraHHMYECKUX
coenuHeHnnit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS
CtpykrypHble (HOpPMYIBI OpPraHUYECKHX BemecTB. ['oMonorus, u3oMepus.
1.2 XUMHYECKasi CBSI3b B OPTraHUYECKUX COCIUHEHUSX — OAWHAPHBIE M KpaTHBIE
cBsi3u. [IpencraBnenne o KiaaccupuKaui OPraHuIeCcKiX BEIIeCTB
Homenknatypa  opraHmyeckux  COEOUHEHHMM  (cucremaTuyeckas) U
1.3 TPUBHUAJIBHBIC HA3BAHUS BAKHENIIUX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX
BEIL[ECTB
2 YTrneBo1o0poisI




2.1

2.2

AJKaHbBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHi psa. MeraH u dSTaH —
IPOCTEHIINE MPEICTABUTENN AITKAHOB: (DU3MYECKHE U XMMHYECKHE CBOMCTBA
(peakuuu 3aMelIeHHs] M TOPEHHS), HAXOXKICHHE B IMPUPOAE, MOJIyueHUE U
IIPUMEHEHNE

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psiA. DTUIIEH U HPONWIEH —
poCTeillie MpeJICTaBUTENH AIKEHOB: (PU3UYECKHe M XUMUYECKUE CBOICTBa
(peakuuy THAPUPOBAHUS, TaJOrC€HUPOBAHUS, TUApPATALUH, OKUCICHHUS U
MOJIMMEPU3AIIH ), TOJTyYEHUE U IPUMEHEHHE

2.3

2.4

Ankanuensl: Oyraawen-1,3 u MerwnOyramueH-1,3: crpoeHue, BaxHEHIIne
XUMHUYECKHE cBoiicTBa  (peakuus MOJIUMEPU3AIIH). [Tonyuenue
CHHTETUYECKOT0 KayuyyKa U PE3UHBI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUM psia. ALeTuiieH
— IPOCTEHIIMHA NpeICTaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (pU3HuecKue H
XUMHYECKHE CBOICTBa  (peakUuMud TUAPUPOBAHUS, TalOT€HUPOBAHUS,
THJIpaTaliK, TOPEHUs ), HOJIy4eHHUEe U IPUMEHEHHE

2.5

2.6

3.1

3.2

Apenbl. benzon: cocraB, cTpoeHue, (QpU3MUECKHE U XUMHUYECKHE CBOMCTBA
(peakuuy TajJOr€HUPOBAHUS M HUTPOBAHUS), IOJYyYEHUE U NPUMEHEHUE.
Tomyon: cocraB, crpoeHue, (pu3NYecKue U XMMHUYECKHE CBOWMCTBA (peakuuu
raJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJIyY€HUE U NPUMEHEHHE. TOKCUYHOCTh
apeHoB. I'eHeTHYECKas CBA3b MEXKIY YIVIEBOLOPOAAMU, NPUHANICKAIUMUA K
Pa3JIMYHBIM KJlaccaMm

[IpuponHble HMCTOYHHKM YIJIEBOXOPOAOB. I[Ipupoanslli ra3 W NOIYTHBIE
HedTsHbIe ra3el. HedTs u €€ npoucxoxaenue. CriocoOsl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHI (TepPMUYECKHUM, KaTaauTHUYecKuil), nuponus. IIpoaykTsl
nepepaboTku He(pTH, UX TNPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.
KameHHbIH yrosib ¥ NpoIyKThl €ro nepepaboTKu

Kucnopoacoaep:xaiiiue opraHuyeckue COeqMHEHMSI

IIpenenbHble  ONHOATOMHBIE CHUPTHL. MeETaHON W JTaHOJ: CTPOCHHE,
¢uznyeckue U XMMHUYECKHE CBOMCTBA (pEakIUu C aKTUBHBIMHM MeTallIaMH,
raJloreHOBOJIOPOJIaMH, TOpPEHHE), NMpUMEHeHHe. BoaopoaHble CBSI3M MEXAy
MOJIEKYJIAMH CIIUPTOB. J[eiCTBHE METAHOA U YTAHOJIA HA OPraHU3M 4€JIOBEKa.
MHoroaromHsle  COUPTHL. OJTWICHIVIMKOAb W  TIHULEPHUH:  CTPOEHHUE,
¢usznyeckue M XUMHYECKHE CBOMCTBAa (B3aMMOJEWCTBHE CO IIETOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs PeaKIisl HAa MHOTOaTOMHBIE CIIUPTHI). JlelicTBrE Ha
OopraHu3Mm uyenoBeka. [[puMeHeHne rivieprHa U STUIEHTIIMKOIS

®deHoJI: CTPOCHHWE MOJCKYNbl, (PU3NUECKHE ¥ XUMHUYECKHE CBOWCTBA.
Tokcuunocth penona. [Ipumenenue deHona

3.3

Anpaeruapl U KeTOHbl.  DoOpMalbIEruj], aUeTaJbJIErHJ: CTPOCHHUE,
¢usznueckue M XUMHUYECKHE  CBOHCTBAa  (peakUuud  OKHCIEHUS WU
BOCCTaHOBJICHHUSI, KAUECTBEHHbIE PEAKIIMHN), TOJTyYCHHE U IPUMEHEHHUE

3.4

OHOOCHOBHBIE NpeiebHbIe KApOOHOBBIE KUCIOTH. MypaBbUHas U YKCYCHas
KHUCJIOTBI: CTpOEHUE, (pU3NUecKre u XMMUYEeCKHe CBOICTBa (CBOICTBa, o01IHe
JUI KJjlacca KUCIOT, Peaklus STepU(HKAIMK), MOJy4YeHHEe U NPUMEHEHHE.
CreapuHOBass M OJIEMHOBAas KHUCJIOTHl Kak MPEACTaBUTEIN  BBICIIHUX
KapOOHOBBIX KHCIOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOIIIeE ICUCTBUE

3.5

Crnoxnble 3(Qupbl Kak IPOU3BOAHBIE KapOOHOBBIX KuCIOT. ['maponus
clOKHBIX  3¢upoB. Kupel. I'maponu3 xupos. IlpumMeHeHHe KUpOB.




buonornueckas POJIb JKUPOB

3.6

VYrneBoapl:  cocrtaB, KilacCH(HUKanus  YrieBojoB  (MOHO-, [JU- U
nonucaxapuzpl). [TOko3a — mpocTedImii MOHOCaxXapua: OCOOCHHOCTH
CTPOEHHS MOJIEKYJIbI, (PU3NUECKHE U XMMHUECKHUE CBOMCTBA (B3aUMOJICHCTBUE
¢ rungpokcugom Menu(ll), okucieHnwe aMMHauHBIM PAacCTBOPOM OKCHA
cepebpa(l), BoccranoBiieHHe, OPOKEHHE TIIFOKO3bI), HAXOXKJICHUE B TIPHUPOJIC,
npuMeHeHue, Ouonormdeckas poib. DorocwHTe3. DpyKTO3a KaK H30MEp
rmoko3bl. Kpaxman u nesunonio3a Kak HpupojHble noiumepbl. CTpoeHue
KpaxMmaia M 1eiuttosio3bl. dusnyeckne U XMMHUYECKHE CBOMCTBA Kpaxmana
(ruapoinn3, KaueCTBEHHAs peaklys C MOJIOM)

4.1

4.2

5.1

A3oTcozeprKale OpraHn4eckue COeAMHEHNS

AMUHOKHUCIOTHI Kak aM(pOTEepHbIE OpraHndeckue coequHeHus. @usznyeckue u
XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpumepe rimnuHa). buonornyeckoe
3HA4CHUE AMUHOKUCIOT. [lenTuel

benku kak IpUPOAHBIE BBICOKOMOJEKYISpHBIE coequHeHusd. l[lepBudHas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBAa OEJIKOB:
TUPOJIN3, J€HATYpallisl, KaYECTBEHHbIE PEAKIIMH Ha OEJIKU
BBICOKOMONIEKYJISIpHBIE COEIMHEHMS

OCHOBHbBIE TOHSATUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp,
MOJIUMEDP, CTPYKTYpPHOE 3BEHO, CTEIEHb IIOJUMEPHU3aLUH, CpeaHss

MOJICKYJIApHas Macca. OcHOBHEIC MCTOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX
COG,I[I/IHGHI/Iﬁ — HOJIMMCPHU3alUA U ITOJIMKOHACHCALIUA

5.2

OKCHEpUMEHTAJIbHBIE METO/bl HM3yY€HUs BEIIECTB U UX MpeBpalleHUI:
O3HaKOMJIEHHE ¢ 00pa3lamMi HOpPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
m1acTMacc, kayuykoB. [lonydeHre CHHTETHYECKOTO KayuyKa U pe3HHbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

1.1

XUMUYECKUN dJIeMEHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
00oJi0uKa. DHEPreTHUYecKre YpOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-,
d-anemeHTbl. OCOOCHHOCTH paCHpeeNiCHHusT AJIEKTPOHOB MO OpOHTANISIM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOA0B. DIEKTPOHHAS KOH(DUTYpaLHs
aTOMOB

1.2

[lepuonnueckuit 3akoH u [lepuoanueckas cucreMa XUMUYECKUX DJIEMEHTOB
.. MenneneeBa. CBsi3pb MNEpUOAMYECKOTO 3akoHa U I[lepmommueckoit
CHUCTEeMBbI XUMUYECKUX d1eMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOMN Teopuei
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB XUMHUYECKHX
3JICMCHTOB U 06pa3yeM51x nMHN HpOCTI)IX U CJIOKHBIX BCIICCTB II0 rpyr[naM nu
nepuoiaM. 3HaueHUe NePUOIUYECKOT0 3aKOHA B pPa3BUTHUN HAYKU

1.3

CrpoeHne BemecTBa. XHMMHUYECKass CBS3b. Buabpl XUMHUYECKOW CBS3H
(xoBaJIeHTHasl HEMOJIApHAas U TMOJIApHas, MOHHas, MeTajndeckas). MoOHBI:
KAaTHOHBI M aHHOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU
cBs13U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN ). BomopoaHas cBs3b

1.4

BanenTHOCTh. DneKTpoOoTpHUIIaTEIbHOCTh. CTENEeHb OKUCICHUS




1.5

BemectBa MOJIEKYJIPHOTO U HEMOJIEKYJISIPHOTO  CTPOEHHSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. THUIBI KPUCTAUIMYECKUX PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIIA KPUCTAUIMYECKOM PEHIETKHU.
[TonsitTue o nucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBas 10J1 BelllecTBa B pacTBOpe

1.6

1.7

1.8
1.9

Knaccudukanus HEOPraHUYECKUX COCTMHEHHIA. Homenknarypa
HEOPraHUYECKHUX BEILECTB

Xumudeckass — peakuus. Krnaccudukamuss  XMMHYECKMX — peakuuii B
HEOPraHMYECKOM ¥ OpPraHWYeCKOH XHMHU. 3aKOH COXpPAHEHUS MacChl
BEILECTB, 3aKOH COXPAHEHHsS M NPEBPAIICHHUS SHEPIHMU INPU XUMHYECKUX
peaKmsax

CKOpoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

OOpatumbie peaknuu. XUMHUYECKOe paBHOBecne. DaKTOPHI, BIUSIOMINE HA
COCTOSIHUE XUMUUecKoro paBHoBecus. [Ipunmun Jle [llarense

1.10

Dnekrponutrueckas aucconuanus. CunbHbIe U cladble AmekTposuThl. Cpena
BOJIHBIX PAcTBOPOB BEINECTB: KHCJAs, HEUTpajbHAs, IIeioYHas. Peakmuu
HOHHOI'0 OOMEHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pC€aKuuun

2.1

HeOpraHI/IquKaﬂ XUMUA

Hemeramnsl. [lonmoxenune HemeramoB B llepuoamueckoid  cucreme
xumuueckux aneMenToB J[.M. MenaeneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusnyueckrue CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpuUMepe
KHCIIOpoJia, cephl, hocdopa u yrieposa)

2.2

2.3

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETANIOB (TaJlOTEHOB, CEPbI, a30Ta,
dochopa, yrimepoma W KpeMHHS) M HUX COCIUHEHHH  (OKCHIIOB,
KHCIIOPOJICOICPKAIUX KHUCIIOT, BOAOPOIHBIX coefauHeHwuit). [Ipumenenue
BaXHEHIITNX HEMETAJUIOB U X COSINHEHNH

Meramnsl. [lonoxkenne metawioB B Ilepuoanueckoil cucteMe XMMHYECKHX
anemeHTtoB JI.MI. MenneneeBa. OcoOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
o0onouek atomMoB MeTauioB. OOmue ¢GU3NUEeCKUe CBOWCTBA METAJIOB.
CrutaBbl METJIIOB. DJIEKTPOXUMHUYECKHUH psiji HAPsHDKEHUH METallIoB

2.4

XUMUYECKHUE CBONCTBA BaXKHEHIIUX METAIOB (HATpUM, KW, KalbLUH,
MarHui, aJlOMUHHM, [IMHK, XpPOM, KEJIe30, Mellb) U UX coeaunHeHui. Oomue
CrocoOBI MOTy4YeHUs] MeTa/LUIOB. [I[prMeHeHrne MeTallIoB B OBITY U TEXHHUKE

2.5

I'enetnyeckas CBA3b HCOpPTaHN4YCCKUX  BCHICCTB, MNPUHALJICKAINIUX K
Pa3IMYIHBIM Ki1acCcaM

XUMUS U )KU3Hb

3.1

Ponp xumum B oOeclieueHUU 3KOJ'IOI“I/I‘-ICCKOI71, BHCPFCTHQCCKOﬁ U MHUIIEBOU
6630HaCHOCTI/I, pasBUTHU MCAWLIUHBI. Ilonstue o HAay4YHbIX METOOax
ITO3HAaHUsA BCIICCTB U XUMHUYCCKHUX pCaKI_II/Iﬁ

3.2

IIpencraBnenus o0 OOWMX HAyYHBIX MNPHHLIMIAX  [TPOMBIIUICHHOTO
MOJIyYEHUSI BaXKHEUIINX BellecTB. UeloBek B MUPE BEUIECTB U MAaTEPHUAIIOB:
BAKHEUIIIME CTPOMUTENIbHBIE MAaTepUalbl, KOHCTPYKLMOHHBIE MAaTE€pHUabl,
KpPaCKH, CTEKJIO, KEpaMHKa, MaTepUaibl Uil SIC€KTPOHUKU, HAHOMATEPUAIbl,
OpraHUYecKue U MUHEpAJIbHbIE yI00pEeHUs

3.3

Xumusa u 3A0POBLC HYCJIOBCKA: IIpaBUJIa HCIHOJB30BAHUA JICKAPCTBCHHBIX
MpernaparoB, TpaBwia 0E30MacHOTO WCIIOJB30BaHUS TMPENapaToB OBITOBOM




XUMHHU B HOBCG,Z[HCBHOﬁ KHU3HU

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Xumus. 10 knacc. 'a6puensa O.C., Octpoymon U.I'., CnaakoB C.A. AKITMOHEPHOE
obmectBo «M3marenscTBo «lIpocBenienne»

* Xumus. 11 kimace. 'abpuensa O.C., Octpoymos W.I'., CnagkoB C.A. AKinoHepHOE
obmectBo «M3marenscTBo «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
INabpuensu O.C. u np. Xumus. 10 knacc. ba3oBblit ypoBenb. MeToauueckoe nmocooue
["abpuensu O.C. u np. Xumus. 11 knacc. ba3oBblil ypoBenb. MeToauueckoe nocodue

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/



