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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma 1o XMMHM Ha ypOBHE cpeAHero oOuiero oOpa3oBaHusi pa3paboTaHa Ha
ocnoBe DexepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpasoBanuum B Poccuiickoii
Ddenepanuny, TpeOOBaHUI K pe3yibTaTaM OCBOCHMS (elepanbHOl 00pa3oBaTeIbHON MPOrpaMMbl
cpenuero obmiero oopazosanus (POIT COO), mpencraBieHHbx B DeepalbHOM TOCYIapCTBEHHOM
oOpaszoBatenbHOM cTangapre COO, ¢ yuérom KoHuenmuu mnpenojpaBaHus y4eOHOro mpeamera
«Xumusi» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit @enepanuu, peaau3yrOIuX OCHOBHbBIE
o0Opa3oBaTeslbHbIE IPOTrpaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSl BOCIUTAHUSA B
Poccuiickoit @enepanuu Ha nepuoa a0 2025 rona» (Pacnopsxenue IlpaBurenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY HOJIX0JI0B K pa3paboTKe IpOrpaMMBbl [0 XMMHUH, K OIIPEIEICHHUIO 00IIEel cTpaTerun
00y4yeHHMsI, BOCIMTAHUSA U Pa3BUTHsI 00y4aroIUXCs CPeCTBAMH y4eOHOro npeaMera «XuMus» s
10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBHIM KoHIeNTyanbHble monoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH 1I€JIeH, COepKaHus, pe3yJbTaToB O0y4eHHUs U TpeOOBaHUM K YpOBHIO
MOJTOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — oOpa3oBaHHE,  IIOJIydaeMO€  BBIIYCKHMKaMHM  0011eo0pa3zoBaTeabHOM
OpraHu3aly, SBJSETCS HEOTHEMIIEMOM YacTbio UX 00pa3zoBaHHOCTU. OHO CIYKUT 3aBEPILAIOLIUM
3TaroM peaju3alui Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHUMHYECKOTO 00pa3oBaHMsA. DTH LEHHOCTH KAacaloTCs IMO3HAHHMS 3aKOHOB
npupojibl, GOPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYphl YEJIOBEKA, a TAKXKE HKOJOTHYECKU
000CHOBAHHOT'O OTHOLIEHHSI K CBOEMY 3/10pOBbIO U MPUPOAHOM cpene. Peanmusyercs xumuueckoe
oOpa3oBaHue OOyyaroIIMXCsl Ha YpPOBHE CpeAHEro oO0Iiero odpa3oBaHMs CpPEACTBaMH Yy4eOHOIO
npeaMera «XUMHS», COAEPKAHUE U MOCTPOEHUE KOTOPOIO OIpPEJIEEHbI B IPOrpaMMe 110 XUMHUU C
yu€ToM crneur(UKU HayKH XUMHH, e€ 3HAYCHHs B MMO3HAHWU IPUPOIBI M B MaTEpUANbHOMN JKU3HU
oOmiecTBa, a Takke C Y4ETOM OOIIMX Iesied W TNPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeIHero ob1ero oopazoBanus B Poccuiickoit ®enepannu.

XUMHS KakK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0COOYyI0 pojib B COBPEMEHHOM
UBWIN3ALMN, B CO3JaHMM HOBOH 0a3bl MaTepHaabHOM KyiabTypbl. OHa BHOCHT CBOW BKJaJl B
(dbopMHUpOBaHKE PAllMOHATILHOTO HAyYHOTO MBILUICHUS, B CO3/JaHHE LEJIOCTHOTO MPEACTaBIECHUs 00
OKpY’KalollleM MHpe Kak O €IMHCTBE MPUPOJbI M YeloBeKa, KoTopoe (GopMupyeTcs B XUMHUHM Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMH, XUMHUS CTala HEOThEMJIEMON
4aCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TPYyJa U KHU3HH KaXKJ0T0 YiIeHa
oOmiectBa. CoBpeMeHHass XMMHUsI KaK HayKa cO3uJaTelibHasi, Kak HayKa BBICOKMX TEXHOJOTUI
HarpaBJieHa Ha pelIeHue TI00aTbHBIX MPo0IeM YCTOHUMBOrO pa3BUTHS YEIOBEUYECTBA — CHIPEBOM,
HHEPreTHUECKOH, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH U OXPaHBbI 310POBBSI.

B coorBercTBUM ¢ OOIMMHU LEIIMH M MNPUHIUIIAMU CpelHEro oomero oOpa3oBaHUs
conepkanue npenmera «Xumusa» (10—-11 kmaccel, 0a30BbI YypOBEHb H3y4€HUS]) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOATOTOBKY OOYYaIOUIMXCS, HEOOXOOUMYI0 UM s
BbIPAa0OTKM MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCHEIIHOIO BKJIIOYEHHS B JKH3Hb COIMYMa,
pOoI0JDKeHNUs 00pa30BaHUs B Pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XUMHEH.

CocrapnsirolmiuMu peamMeTa « XUMHs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckast XUuMUs»
u «OO0m1as u HeopraHu4yeckas XUMHUsA», OCHOBHBIM KOMITOHEHTOM COJIEpKaHHUs KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCT€Ma 3HaHHMM 10 HEOPraHWYECKON XMMHUU (C BKIIOYEHHEM 3HAHUU U3
oOmiell XUMUM) U OpraHuyeckod XuMun. @OpMHUpPOBaHUE JTAHHON CHCTEMbI 3HAHUHN NMPHU U3YYEHUHU
npeaMera o0ecrneyrBaeT BO3MOXHOCTh PAaCCMOTPEHMsI BCErO MHOrooOpasHsi BELIECTB Ha OCHOBE
OOIIMX MOHATUHN, 3aKOHOB U TEOPHIA XUMUHU.



Crtpykrypa comepxaHusi KypcoB — «Opranundeckass xumusi» U «OO0IIass U HeopraHUYecKast
XuUMUS» chopMHpoBaHa B MpOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJXO0Ja K HM3yYCHHIO
yueOHOro Marepuana W OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
onpeAeNi€HHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKO XHWMHUHU BeEIIeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCHUECKOW TEOPUM CTPOCHUSI OPraHUYECKUX COCIUHEHUU, a
TaKkK€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DIIEKTPOHHBIX MPEJCTABICHUNH O CTPOCHHM BEIIECTB.
Cenenuss 00 HM3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOIOB IO
CIIOXHBIX OHMOJIOTUYECKH AaKTUBHBIX COCAMHEHMH. B Kypce oOpraHuyeckoil XvMHHM TOJy4aroT
pa3Butue cQOpPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs TepBOHAYATILHBIC
MPEJICTABICHUS] O XMMHUYECKON CBSI3U, KJIacCU(UKAMOHHBIX MPHU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yrJoM 3peHHs B mpeamere «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBaeTCs
W3YYCHHBII Ha YypPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHUS TEOPETUYECKUH MaTepuan u
dakTonornueckue CBEJCHUS O BEIIeCTBAX M XMMHUYECKOW peakuuu. Tak, B YaCTHOCTHU, B Kypce
«O0mas ¥ HeopraHudeckas XUMHS» OOYyYarolIMMCsl MPEIOCTABISICTCS BO3MOXKHOCTH OCO3HATHh
3HaYeHHE MEePUOINYECKOro 3aKOHa C O0IIETEOPETUYECKIX U METOI0JIOTMUECKUX MO3UIUH, TIIy0xKe
MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIIUI 3TOTO 3aKOHA — OT 0000IIaromei 10 00bICHSIOMEH 1
MPOTHO3UPYIOUIEH.

Enunas cucrema 3HaHM O BaKHEWIHMX BEUIECTBAaX, UX COCTAaBE, CTPOEHHUH, CBOWCTBAX W
MPUMEHEHUH, a TaK)KE€ O XUMHUYECKHUX PEaKIUsAX, UX CYHTHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHHS
gomonHsercss B kypcax 10 w11 KimaccoB sieMEHTaMH — COJEpKaHUsl, HMEIOIIMMU
KYJIbTYPOJIOTHUECKUA U TPHUKIAJHOM XapakTep. OTH 3HAaHUA CIOCOOCTBYIOT TOHUMaHHIO
B3aUMOCBSI3M XHMHUHM C JPYTUMH HayKamH, pacKpbIBaloT €€ pojb B IO3HABATEIbHON W
MPAKTUYECKON JESITeNbHOCTH 4YeNlOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHS K THPOIECCY
TBOpYECTBA B 0O0JIACTH TCOPUH M TMPAKTUYCCKUX TMPUIOKECHUN XUMHUH, IMOMOTAIOT BBITYCKHUKY
OpUEHTUPOBATHCSA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh WH(MOpPMAIMIO U MPUMEHATHh €€ Il TOTIOJHEHUS 3HAHUH, pelIeHUs
MHTEJUIEKTYaJIbHBIX M SKCIEPUMEHTAIbHBIX HCCIENIOBAaTEIbCKUX 3alad. B 1enoMm copepskaHue
ydaeOHOro npeamera «XuUMHUs» JAaHHOTO YPOBHS U3yYEHHUS OPUEHTHUPOBAHO HAa (opMUpOBaHUE Y
00y4JaromnXCcsi MUPOBO33PEHYECKOW OCHOBBI 7Sl MOHUMaHMS (UIOCOPCKUX WUAEH, TaKUX Kak:
MaTepUaIbHOE €IWHCTBO HEOPTraHWYECKOTO U OPraHHUYECKOTO MHUpa, OOYCJIOBJICHHOCTH CBOWCTB
BEILECTB UX COCTABOM M CTPOECHUEM, TO3HABAEMOCTh MPUPOIAHBIX SIBJICHUM IMYTEM 3KCIEPUMEHTA U
pelieHusT TMPOTHUBOPEUMHA MEXKIYy HOBBIMH (aKTaMd U TEOPETHYSCKUMH TMPEANOCHUIKAMHU,
OCO3HAaHHE POJM XMMHH B PEIICHUU JKOJOTHYECKHX MpoOiieM, a Takke mpoldiieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B nnane pemieHus 3aad BOCIIUTAHUS, Pa3BUTHS U COIMATU3ALNMN 00yUYaOIIUXCs PUHSTHIC
MpOrpaMMO MO XHWMHH TOAXOJbl K ONPENCNCHUI0 COACPKAHUSA W TIOCTPOCHHUS TIpenMeTa
MpelycMaTpuBalOT (OPMUPOBAHWE YHUBEPCATbHBIX YYEOHBIX JEHCTBUH, HMeEIOmUX 0a30Boe
3HAYCHHE JJIS1 PA3JINYHBIX BUOB JACATEIHHOCTU: PEIISHUs MPOo0OJIeM, TIOUCKa, aHaIM3a U 00paboTKH
uH(pOpMaIlK, HEOOXOAUMBIX i MPUOOPETEHHS OMbITa MPAKTHUYECKOH M HCCIIeI0BATEIhCKON
JeSATeTLHOCTH, 3aHUMAIOIIEeH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B nmpakTtuke npenogaBaHus XUMHH KaKk Ha YPOBHE OCHOBHOTO 00IIIero 00Opa3oBaHwsl, TaK U Ha
YPOBHE CpEIHEro o0mero oOpa3oBaHUs, MPH OMPEICICHUU COJEPKATEILHON XapaKTePUCTUKH
nejaell u3ydeHuss MpeaMeTa HalpaBiICHUEM [EePBOCTENEHHON 3HAYMMOCTH  TPAJULMOHHO
npuszHaércs  (GopMUpOBaHHME OCHOB XHMHYECKOM Haykh Kak OOJacTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUYECKON EATETbHOCTH YEI0BEKA U KaK OJIHOIO U3 KOMIIOHEHTOB MHUPOBOM
KyabTypbl. C METOAWYECKOW TOYKM 3pPEHHS] TaKOW MOJXOJ K OINPENETCHUIO UETIeH H3y4YEeHUS
MpeMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJABHBIMHM LEISIMH H3Y4YeHHs IpeaMera «XuUMHus» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBISIOTCS:



e (QopmupoBaHHE CHCTEMBl XHMHYECKUX 3HAHUH Kak BaXKHEHIIEH COCTaBISONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B OCHOBE KOTOPOW JieXkaT KIIIOYEeBbIC MOHATHS,
dyHIaMEHTAIbHBIC 3aKOHBI M TEOPUH XUMHUH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTU JOCTYHHBIX OOOOLIEHHI MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pPa3BUTHE NPEJCTABICHUI O HAYYHBIX METOJAaX IMO3HAHHUS BEILIECTB U
XUMHYECKHX peaKlui, HEOOXOOUMBIX il MPUOOPETeHHUS YMEHUN OpHUEHTUPOBATHCS B
MHUpPE BEIIECTB M XUMHUUYECKUX SIBJICHHM, NMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUUCCKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHUU U CIIOCOOOB NIEATEILHOCTH, CBI3aHHBIX C HAOIIOEHUEM U OOBSICHEHUEM
XUMHUYECKOTO OKCIEPUMEHTa, COONIIOJICHHEM TMpaBui Oe3omacHoro oOpamieHus ¢
BEIIECTBAMH.

Hapsany ¢ atum, copepkaTenbHas XapakTepUCTHKA LEJeH M 3a1ad M3y4YeHHUs IpeIMeTa B
porpaMMe Mo XUMHH YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU B
cucreMe cpenHero oomero oopasoBanus. CerojiHs B MPENOJIaBaHUN XUMHUU B OOJIBIICH CTENEHU
oTaéTcs MpeanoYTeHIE MPAKTUYECKON KOMIIOHEHTE COAepKaHMs 00y4eHUs, ODUEHTUPOBAHHON Ha
MOJITOTOBKY BBITYCKHHKA 0011e00pa30BaTelIbHON OpraHu3aIiuy, BIaICIONMEro He HA0OpOM 3HAHHIA,
a (QYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CThb CHOCOOAMHM U YMEHHUSIMH aKTHBHOTO TMOJTYYCHHS
3HAHWIA U IPUMEHEHUS UX B PEATbHOM JKU3HH TSI PEIICHUS TPAKTUICCKHUX 3a71ad.

B cBsi3u ¢ 3TUM npU U3ydeHHH MpeaMeTa « XUMUsS» TOMHUHHUPYIOIIee 3HaUeHHe MPUoOPETaoT
TaKue MeJH U 337a49M, KaK:

ajanTtanys oO0y4arIIUXcs K YCIOBUSM AMHAMHYHO pa3BUBAIONIErocsl Mupa, (OpMUPOBAHUE
MHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHHIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX J>KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEUICCTBAMH H UX IPUMEHEHHEM,

dbopMupoBaHUe Y 00YJarOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIINH ), HMEIOIINX
YHHUBEPCAJIbHOE 3HAYCHHE ISl PA3JIMYHBIX BUJIOB JESITEIBHOCTH: DPEUICHHs IMPOOJIeM, IOWCKa,
aHanuza U 00paboTku WHOpManuK, HEOOXOIUMBIX IJISi MPUOOPETEHUS OMbITa IESITENbHOCTH,
KOTOpas 3aHUMaeT Ba)KHOE MECTO B TO3HAHUM XHMHH, a TaKXKe Uil OLEHKH C MO3UIHN
HKOJIOTMYECKON 0€30MacHOCTH XapakTepa BIMSHHS BEIIECTB U XUMHUYECKHX IIPOILIECCOB Ha
OpraHu3M YeJIOBEKa U MPHUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYATbHBIX U TBOPYECKUX CIOCOOHOCTEM
0o0y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENbHO MNpUOOpETaTh HOBBIE 3HAHMS 1O XUMHUU B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSAMH, HCIIONH30BaTh COBPEMEHHBbIE WH(OPMAIMOHHBIE
TEXHOJIOTUH ISl TIOMCKAa M aHaliu3a y4eOHOH W HaydHO-TIONMYJISIPHON WH(POPMAUN XUMHUYECKOTO
COJIepKaHUS;

dopMHpoBaHUE W Pa3BUTHE y OO0YYAIOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOII0IATEILHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOJAUMBI, B YaCTHOCTH,
IIPH IJIAHUPOBAHUH H MTPOBEJICHUN XUMHUIECKOTO SKCIICPUMEHTA,

BOCIIHTAHHUE Y OOyYaOIUXCsl YOSKKIEHHOCTH B TYMAHUCTUYECKOM HAMPABICHHOCTH XUMHUU,
e€ BaXHOHW pONM B pEIIEHHH TJIOOAIBHBIX MPOOJIEM paIMOHAIFHOTO TPUPOAONOIH30BAHNS,
MOTIOJTHEHUST DHEPreTHUECKUX PECYpCOB W COXpPaHEHUs MPUPOJHOTO DPABHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEpEeKHOTO OTHOIIEHHS K MPUPOJIE M CBOEMY 3II0OPOBBIO, a TAKXKE MPHOOPETCHUS
OTIbITa MCTOJB30BAaHUS MONYUYEHHBIX 3HAHWUU JUIS MPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYAIHSX,
CBSI3aHHBIX C XHMHUYCCKUMU SBJICHUSIMHU.

B yuebHOoM mutaHe cpenHero oouiero oOpa3oBaHUS IMpeaMeT «XHUMHUsS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MPeIMETHOH 00sacT «EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

OOmee 4McIO 4YacoB, OTBEAEHHBIX UIA M3YyYEHHMsS XMMHUHU, HAa 0a30BOM YPOBHE CpEIHETrO
obmero oopazoBanus, coctaBisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11 kimacce —
34 gaca (1 gac B Henemo).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHuYecKoil XMMHH: €€ BOBHHUKHOBEHHUE, PA3BUTHE M 3HAUYCHUE B NOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COCUHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKUX COEIMHEHUN (cUcTeMarudeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BEUIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLECHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IJIaBJIeHUE, OOYIIIMBAHUE U FTOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAll. DTUIEH U NPONWIEH — NpOCTEeHIIne
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuiaeH —
NPOCTEHIINN MPEACTaBUTENb AJTKUHOB: COCTaB, CTPOCHHE, (U3NUECKNE U XUMUYECKUE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MIPUHAUICKAMMH K pa3JInYHbIM KJlaccaM.

[TpupoaHble UCTOYHUKU YTIeBOAOpoJoB. [IpupoaHblii ra3 v monyTHble He(TAHbIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MOJIy4eHHUE 3TWIICHA U U3YUEHUE €TI0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckne coeiHHEHUs!

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOECHUE, (U3UYECKUE U
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOPOJaMH, TOPEHHE),
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npuMeHeHne. BoropoiHbie B3 MEX1y MOJIEKYyJIaMU CIIUPTOB. JleficTBHe MeTaHONIa U STaHOJa
Ha OpraHMu3M YelloBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOr0OaTOMHbIE cHuUpThl). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHWe TriulepuHa U
STHJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peaklUuU OKHMCIEHHS U BOCCTAaHOBJIEHUS, KadeCTBEHHBIE DPEaKLMN),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
TepupUKalMM), MoldydyeHue M mnpuMeHeHue. CTeapuHOBas U OJIGMHOBas KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
uX Molollee aeicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. Ilpumenenue xupoB. bruonoruyeckas posib KUpPOB.

YTneBoapl: cOCTaB, KIIACCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U TToJucaxapuibsl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAxXOXJIECHHE B IPHUPOJE,
npuMeHeHue, ornosorunueckas poib. orocunTes. PpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHUe Kpaxmaia U LeJUTI0I03blI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaJa (TUApPOJIN3, KaUeCTBEHHAsI peakLus ¢ HOJIOM).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MpPEBpallleHHil: NpOBeJeHuE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOoroaromHbIX
CUpTOB (B3auMojelcTBHE MHLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTconepikale OpraHn4eckiue CoeAMHEHUS.

AMHUHOKHMCIOTBI Kak aM(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJISIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JNKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcrepUMeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HaOJIrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peakiuu OeJIKOB.

BbicokomosieKy IsipHbIe COeIUHEHHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUKN, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — MOJIMMEPU3AIUs U TOJTUKOHICHC AL,



DKcrepUMEeHTaIbHbIE METO/Ibl MU3YUYEHHUSI BEUIECTB M MX MPEBPALCHUNA: 03HAKOMIICHHE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIacCupUKaluusd, TMEePUOJUYHOCTh, HAOIIOJCHUE, W3MEpPEeHHE,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOTYKThI, OCHOBBI PAIMOHATLHOTO MUTAHMSI, MOIOIIIUE CPENICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUUecKue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOOB.
DJeKTpoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XUMHYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHUYECKON CBsI3U (KOBaJEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsA3b. BaleHTHOCTD.
DIJIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATHOHBI U AHMOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIOUAHBIE pacTBOPBL. MaccoBast 10
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEIIECTB. ['eHeTHueckass CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKAIUX K PA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX pEaKUUil B HEOPraHMYECKOW u
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
OHEPIUHU IIPU XUMUYECKUX PEAKIUAX.



CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pasiu4HbIX (hakTopoB. OOpaTUMble peakluu.
Xumnueckoe paBHoBecue. (DakToOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponuTnueckas aucconuanus. CuibHble U cialble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHMCIUTENTbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YUEHHUs BELIECTB M UX IPEBpAILEHUM: JEMOHCTpaLus
tabiun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIeHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3yIoKEHHE IEPOKCHAAa BOJOpPOAa B MPUCYTCTBUHM KaTaiau3aTopa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BEILECTB C INOMOUIbIO YHUBEPCAJIBHOIO MHIMKATOPA, pEaKLUu
MOHHOTO OOMeEHa), MpOoBeJeHUE MNPaKTHUUECKONl paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

PacuérHrble 3amaumn.

Pacuérbl 1o ypaBHEHUSIM XUMUYECKUX PEAKLUI, B TOM YHUCIIE TEPMOXUMUYECKUE PACUEThI,
pacy€Thl C UCIOJIB30BAHUEM TOHATHUS «MACCOBAasi JOJIsl BEILIECTBAY.

Heopranuyeckas xumusi

Hemeramnsl. Ilonoxxenne HemeramuioB B llepuoguyeckoil cucremMe XHUMHUYECKUX
anemenToB J[. M. MenneneeBa u 0coOEHHOCTH cTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETAJIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVWMHUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, Cephl, a30Ta, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAMHEHUN (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJIOPOIHBIX
COEJIMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Meramnsl. [lonoxenue meraimos B [lepuoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiicTBa MeTaysioB. CIUlaBbl METaIOB. DJIEKTPOXUMHUYECKUN psAJ] HANpsKEHUIN
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJJIOB (HATPUM, KaJlWid, KajbI[MHd, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61mue criocoOb! Moay4yeHus: MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE AKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJIEeHMEe W  ONHMCAHUWE JIEMOHCTPALMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCUIA aJIOMUHUS C pacTBOpaMHM KHCIOT U IIEN0Yel, KaueCTBEHHbIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Ui 00bEMY OJIHOTO M3 Y4YacTBYIOIIMX B peaklMU BEUIECTB, pacué€rhl Macchl (00BEMA,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Posib xumMHM B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpreTUYeCKol U MUIIeBOI O€30MacHOCTH,
pa3BUTUU MenuuuHbL. [loHATHE O Hay4YHBIX MeETOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLHUIAX [POMBIIIJIEHHOTO MOJy4YeHUs
BAKHEMIIMX BEILIECTB.

YenoBek B MHUpE BEUIECTB U MaTEpUajoOB: Ba)KHEHIIHNE CTPOUTENbHBIE MaTepHabl,
KOHCTPYKLIMOHHBIE MaTepHuasbl, KPACKH, CTEKJI0, KepaMUKa, MaTepuaibl i DJIEKTPOHUKH,
HaHOMAaTepHaJibl, OpraHMYeCKHe U MUHEPATIbHBIE y100OpEHUSI.



XuMHUs ¥ 3I0pOBhE YEIIOBEKA: TpaBHUJIa WCIOJB30BAHUS JICKAPCTBEHHBIX IPEMapaToB,
npaBuiia 6€30MaCHOTO HCIOIb30BaHUs MPEnapaToB OBITOBOM XUMHUU B TOBCEITHEBHOM JKHU3HHU.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXIpeIMeTHBIX CBS3€H MPHU M3YYEHHH OOIEH M HEOpPraHMYeCKOH XUMHUU B
11 xmacce OCYIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KAaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSTHH,
TaK U MOHSTUM, SBISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
IIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHITHS: HAay4HbIH (akT, TUIOTE3a, 3aKOH, TEeOopHs,
aHanu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

dwusmuka: mMarepus, dHEPrusi, Macca, aToM, 3JEKTPOH, NMPOTOH, HEHTPOH, MOH, HM30TOII,
pPaZvo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKHIl YPOBEHb, BEIIECTBO, TeI0, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUHUIIBI MX H3MEPEHHSI, CKOPOCTb.

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

['eorpadusi: MuHEpasbl, TOPHBIE TOPO/IBI, MTOJIE3HBIE HCKOIAEMBbIE, TOTIINBO, PECYPCHI.

TexHonorus: XMUMHAYECKass  MPOMBIIIJICHHOCTb, METaJUTypIus, IPOHU3BOJICTBO
CTPOUTENBbHBIX MaTepuaios, CEJIbCKOXO03SIICTBEHHOE POU3BOICTBO, MUIIeBast
IPOMBIIIICHHOCTh, (apMalleBTUYECKass NPOMBIILICHHOCTh, TPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHAaliOB, dJEKTPOHHAS MPOMBIILICHHOCTb,
HaHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

®dI'OC COO ycranaBiMBaeT TpPeOOBaHHS K pe3yibTaTaM OCBOCHHUS OOYYarOIIUMHCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IPOTPaMM CPEAHEro 00IIero 00pa30BaHUs SBIISCTCS CUCTEMHO-ACSTEILHOCTHBIN MOAXO/.

B cOoOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYpE JHUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIONINE:

OCO3HAHHE O0YYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromiuxcs pyKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IpeaMera «XHUMHs» JOCTUTAlOTCS B E€AMHCTBE
yueOHOM M BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMHU M TIpPaBUIaMU TIOBEACHMS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKON MAESITeTbHOCTH OOYYaIOIIUXCS MO0 pealu3aluu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHUS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

IPEJICTABICHUSI O COLMAIbHBIX HOpPMax M NpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBITOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPH aHAJIKM3E Pa3INYHBIX BHJIOB YUYEOHOH IEATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

yBa)KEHHsI K IpoIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKU €CTh PEe3yNbTaT UINTEIbHBIX HAOIIOJCHUIH,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYyYE€HUH M TMOCIEAYIOIIEM aHajau3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XMMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;
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CIIOCOOHOCTH OIICHWBATh CHUTYalldW, CBS3aHHBIE C XWUMHUYCCKUMHU SIBICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IOBEJEHUE W IOCTYIKM CBOMX TOBApUUIIEH C MNO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe3omacHoro oOpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30IacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS alKOToJIs,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKONW JESATEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B pPEIICHUU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQEeCcCHil pa3NuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oynymeil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel mpupoaHOMl cpele,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsATHBIE HYKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JEeSTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaK O €IMHCTBE MPHUPOABI M YEJIOBEKa, B TMO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEH W
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEHIEHUH TI00ANbHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOW M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
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00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
YMEHUS ie7aTh 000CHOBaHHbIE 3aKIFOUEHHUS Ha OCHOBE HAayYHbIX (DAKTOB M MMEIOLIMXCS IaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3yiMyHbIX chepax npodeccunoHaTIbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MexXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAIOIME [IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIEIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUe);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHblE YyueOHbIE AEUCTBUS B I103HABATEIbHOW U
COLMAJIbHOM MPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTPAXXKAalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OsJjiajieHNe YHUBEPCAJIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JAeHCTBUSIMH:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATENILHO (POPMYNIUPOBaTh M aKTYaIM3MpPOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENEeNATh 1NN AESATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEILHOCTU C MIOCTABJICHHBIMH LIEIISIMU;

HCIIOJIB30BaTh IpU OCBOCHUU 3HaHUHI HpI/IéMBI JIOTUYCCKOI'O MBINUJICHUS — BBIACISATH
XapakTepHbIC TMPHU3HAKKM TOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUHU BEIIECCTB U XUMUUCCKUX PEAKIIHI;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOWUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBIABJIATE 3aKOHOMECPHOCTH W IMPOTHUBOPCUUA B paCcCMaTPHBACMBIX SBJICHUAX, d)OpMy.]'II/IpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATHE B IIPOUECCCEC MO3HAHHA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHYecKass (GOpMyia, YypaBHEHHE XHMHYECKOH pEakIud — TpU pPEIIeHHH YYeOHBIX
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MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1ay, IPUMEHATh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMHUECKUX PEaAKIIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIi;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQJIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOrHO3UPOBATh €ro pe3yibTaT, (GopMynaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JEsITEIbHOCTH,
MPOSBISATHE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B  pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble Tocodus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BHJIOB M (OPM TPEACTABICHUS, KPUTHUYECCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOJAbI IpPU IOHCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIIOIB30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BaTh HAy4yHBIH $3BIK B KayecTBE CpeACTBa MNpU paboTe C XHUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecKue M MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

Ogi1aieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHBHBIMM 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 0OCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIINOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTa, MPaKTUUYEeCKOH paboThl IO HCCIEJOBAHHIO CBOICTB H3y4yaeMbIX BEIECTB,
peanu3aly y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI 0 pPE3yJbTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHMUS TIO3HUITUI B X0/1e 00CYKICHHS 1 OOMEHa MHCHUSIMHU.

OsiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ IeTu M 3aJa4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBAThH
npeyiaraeMblii arOpuT™M JEUCTBUN IPU BBHIMNOJHEHUHM Y4EOHBIX U HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILIECTBIIAATh CAMOKOHTPOJb CBOEH JEATEJIBHOCTM Ha OCHOBE CcaMoOaHalIW3a H
CaMOOIEHKH.
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IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

Cc(OPMHPOBAHHOCTb IPEJACTABIEHUH O XMMHUYECKOH COCTaBIAIOIIEH eCTeCTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XUMHUHU B TO3HAHUM SIBICHUH NPUPOIBI, B (HOPMUPOBAHHH
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pellIeHUs] NPAKTHYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliye
HNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpall€HHas), MOJIb, MOJSpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOJIHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNNa, pajuKanl, H30MEpus, U30MEpbl, TOMOJIOTMYECKUN psd, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPOA M a30TCOJIEpIKAIUE COECIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akoH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOITMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJyYeHU! U 0€301IaCHOM MCIOIh30BAHNY BAKHEHIIINX OPraHUYEeCKUX BEIIECTB B OBITY
U IPAKTHYECKON JesTeIbHOCTH YETI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHUI, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHIATUS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MIPEBPAILLCHUI OPTaHUYECKUX COCIUHECHUI;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYJl OPraHUUYECKUX BELLECTB
Y YpPaBHEHUI XMMHUYECKMX PEaKLMi, N3rOTABJIMBATh MOJAEIN MOJIEKYJ OPraHMYECKHX BEIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB IO HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine COeIuHEeHUN
(YriaeBoJopodbl, KHUCIOPOJ UM a30TCOJAEpXAlllde  COEIUHEHMs, BBICOKOMOJIEKYIISIPHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWA 1o cucremarndeckoi Homenkimatype (IUPAC), a Taxxke
IOPUBONUTH TPUBHMAJbHBIE HA3BAaHMUS OTIEJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOINMUJIEH,
aleTUJIEH, STWICHIVIUKOIb, TJIUUEPUH, (PeHoid, (opMaiabAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasi KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COeIMHEHUX (OJIMHAPHBIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHWYECKHUX
BeuiecTB A. M. byrtiepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHHM XapaKTepu30BaTb COCTaB, CTpOEHHE, (GUIHYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTan, 2TaH, JTWIEH, TPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauwen-1,3, OenHsou,
METaHOJI, 3TaHOJI, STHUJICHTJIUKOIb, TTUIEPUH, (EHOJ, aleTalbJeTH1, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, aMHUHOYKCYCHas KHCIIOTa), WLTIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;
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c(OPMHPOBAHHOCTh YMEHHS XapaKTE€pPU30BaTh HCTOYHUKH YTIEBOAOPOIAHOTO ChHIPhS
(HedTh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI HMX MEPEePadOTKH M MPAKTUUECKOE NPHUMEHEHUE
IPOJYKTOB EPepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WM IPOAYKTAa PEAKLUUU IO HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOITYKTOB PEAKIUN);

c(OpPMUPOBAHHOCTh YMEHHI BIaJIETh CHCTEMOM 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUSI, MCIHOJb3yEMbIX B XHWMHHM INPHU HM3YYCHUHM BEUIECTB MU XHUMHUYECKUX SBJICHUHN
(HabmoeHne, W3MEpeHHe, HKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCynoil u
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN 3KCHEPUMEHT
(mpeBpalleHus OPraHUYEeCKUX BEIECTB MPH HArpeBaHUU, MOJyYEHUE ATHIICHA U U3YYCHHUE €ro
CBOMCTB, KaueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEIECTB, JIeHaTypauusi O€JIKOB IpuU
HarpeBaHUU, IIBETHbIC PEAKI[MU OETKOB) B COOTBETCTBUU C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu oOpalieHNy C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBAaHHEM, MPEICTABIATh PE3YIbTATHI
XUMHYECKOTO HJKCIepuMeHTa B (opMe 3alMucCd YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUl U
(GopMyIUpOBATH BBIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJIy4aEMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeJICTBAa MaccoBOM MHpopMmanuu, IHTepHET U Apyrux);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
NOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh OMACHOCTh BO3AECHUCTBHS HA >KMBBIE OPTaHU3MBI
OnpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbicn mnokaszarens [1/JIK, mosicHaTe Ha
OpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPAIIEHUS UX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
YeJI0BEeKa;

JUIs O0YYarolUXCs ¢ OrpaHMYCHHBIMH BO3MOXHOCTSMHU 370POBBSI: YMEHHE NPUMEHSTh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKHX SBJICHHUIA;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOyYaroIUXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHuyeckas XHUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XWMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAIHLHOW TPAaMOTHOCTH, HEOOXOIUMOW s
pelieHrsT TPAaKTHYECKUX 3adad M DKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATaroIINe
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEeKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSIPHBI O00BEM, BAJICHTHOCTb, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKUCJICHUs, XHUMHYECKasaA CBA3b (KOBaJ'IeHTHaSI, HWOHHas, MCETAJINYCCKad, BO)IOpO,ZIHaﬂ),
KpUCTAJUIMYECKasi  peméTka, TUIBl XMMHUYECKMX  pEaklMid, pacTBOp,  DIJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAsT TUCCOLMAIUS, OKUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XMMUYECKOM  peaklMy, XHUMHYECKOE paBHOBECHE); TEOpPMM U  3aKOHbl  (Teopus
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ANEKTPOJIUTUYECKON Jauccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHWS U NPEBPALLEHUS 3HEPrUU MPU XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XUMHH, MHPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE I[MOHMMAaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHMHWYECKUX SIBJIICHHH,
(akTOJIOTHUECKUE CBECHHS O CBOWMCTBAX, COCTaBe, MOJyYeHUH M 0€30IMacHOM HCIOJIb30BAHUU
BaXHEHIIIMX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEIIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, YCTAHABIUBATH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNUCAHUM HEOPTAHMYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
dbopMynl BENIECTB W ypPaBHEHUH XHWMHUYECKUX PEAKIUi, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHMaiabHBIC Ha3BaHHS OTIECIBbHBIX HCOPraHHYECKUX BellecTB (yrapHbIi ras,
VIJIGKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HErami€éHasi M3BECTh, NMUThEBAs COJa, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUM OMPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTABa, BUJ XUMUYECKOU CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/HAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COCTUHEHUH;

c(hOpMUPOBAHHOCTh YMEHUHN yCTAaHABIMBATh MPUHAJICKHOCTh HEOPTraHUUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TIepuoandeckoro 3akona [[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX ieMeHToB 1—4 nepuosos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. 1.
MenzeneeBa, HCIONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUECKHUE
YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHMHUYECKHX DJEMEHTOB MU HX
COeIMHEeHUH 1o nepuoAam u rpynnam [lepuoandeckoil cucreMbl XuMUYeckux 3nnementos /. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHUH XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKUE
CBOICTBAa HEOPTaHWYECKMX BEIIECTB PpA3IMYHBIX KJIAcCOB, MMOATBEPKIATh CYIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXJy HEOPraHMYECKUMH BEIIECTBAMM C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

c(OpMUPOBAHHOCTh YMEHHUS KJIAaCCHU(PHUIMPOBATh XUMHUYECKHE PEAKIUU MO Pa3InYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolnux BEMIeCTB, TEIIOBOMY JGh(dEeKTy peaxiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI DJIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKIIMA Pa3TUIHBIX THIIOB, MTOJHBIE
U COKpal€HHBbIC YpaBHEHUS peakluii MOHHOTO OOMEHA, YUMTHIBAs yCIOBHS, MPU KOTOPBIX TH
peaKuy UAYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUHU, MOATBEPKIAAIOIINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPTraHWYECKUX BEIIECTB, pACMO3HABATh OMNBITHBIM TYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHSITH 3aBUCHUMOCTh CKOPOCTH XHMHUYECKON PEaKIH OT
pa3iauuYHbBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

17



c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh XHWMHYECKHE IMPOIECCHI, JIEKaIIHe B
OCHOBE NPOMBIIIUIEHHOT'O MOJYyYeHUsl CEPHOM KHMCIOThI, aMMHaKa, a Takke chOPMUPOBAHHOCTh
npeacTaBieHuid 00 OOIMIMX HAYYHBIX MPUHIMIAX U HKOJOTHYECKUX IMPOoOJieMax XHUMHUYECKOTO
IIPOM3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYMCICHUS C HCIOJIB30BAaHUEM IOHSATHS
«MaccoBas J0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH TIa30B MPHU XUMHUYECKHX
peaxknusax, Macchl BEIIECTBA WIM 00bEMA ra3oB 110 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOIO M3 YYaCTBYIOIIMX B pEaKkIMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIUN;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOPHBIM 000PYAOBAaHUEM, a TAKKE IpaBHJIa OOPAIEHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(pa3nokeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpEAEICHUE Cpeiabl
PacTBOPOB BEIIECTB C MOMOUIBI0 YHHBEPCAILHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeaKLUH, peaklMd HOHHOro oOMeHa, KayeCTBEHHbIE pEeaKlUu Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIBHBIX
3ajay no TtemaMm «Metamb» U «Hemeramib») B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€30MacHOCTH NpU 0OpaIleHNUH C BELECTBAMH U JIaDOPaTOPHBIM 000pYyI0BaHUEM, NPECTABIIATh
pe3ysabTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxiuii 1 GopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
[OJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYHMKanuu, VHTepHET u
APYTHX);

c(OPMUPOBAHHOCTh YMEHHH COOJIOAATh NpaBUiIa 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsi M
OKpY’Karollel MpUPOIHON cpesbl, 0CO3HABaTh OMACHOCTh BO3/CHCTBHS Ha KMBBIE OPraHU3MBI
OTpeNIeNIEHHBIX BEIEeCTB, MOHUMasl cMblci nokasatens [TJK, noscHaTe Ha mpumepax crnocoObl
YMEHbILIEHUS U IPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMM 370POBbS: YMEHHE HPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKHX SBJICHHUIA;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOyYaroIUXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

18



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

HaumenoBanmue pa3saesion

Ne |y Tem yuednoro npeamera| Konnuecrso OcHoBHBIE BH/IbI AeATEeJILHOCTH
OcHoBHOe coep:kaHue
n/n 4acoB o0yyaromuxcst
Pa3nea 1. Teoperuueckue 0CHOBBI OPraHNYeCcKOi XUMHUH
1.1 | Ilpeamer opranuyeckoi | 3 [Tpeamer OpraHUYecKOo XUMHUU: e€¢ | PackpbiBaThb CMBICI HU3y4yaeMbIX IOHATHIM
xumun. Teopus cTpoeHUs BO3HUKHOBEHUE, pa3BUTUE U 3HAU€HHE B | (BBIABIATH MX  XapaKTEpHblE  MPU3HAKH),

OpPraHUYECKUX
COCIMHEHU I
bytneposa

AM.

MOJIyYeHUM HOBBIX BEIIECTB M MAaTEpHUaJOB.
Teopust cTpoeHUsT OPraHUYECKUX COEAUHECHUI
A.M. bytiiepoBa, €€ OCHOBHBIE IOJIOKECHUS.
CtpyKTypHBIE hopMyITBI OPraHUYECKHUX
BellECTB. ['oMoorus, nu3omepus. XuMHU4eCcKast
CBSI3b B OPTAaHMUYECKUX COCIMHEHMSX: KpPAaTHbIE
CBSI3U, G- U T-CBA3U.

1. TpencraBnenue 0 KIaccupuKauu
OpraHMveckux BemecTB. HoMeHnknatypa
OPraHUYeCKUX COEIUHEHUIN
(cucremaTuyeckas) W TPUBHAIbHBIC
Ha3BaHUs BaXXHEMIIMX NpeICcTaBUTENEH

KJIACCOB OpPTaHUYECKHUX BEIIIECTB.
JKCNepUMEHTAIbHbIE MeTOAbI
U3y4eHust BEIIECTB U 175'¢
npeBpameHuii: JleMoncrpanuu:

2. O03HAKOMIICHHE c oOpa3amu

OpTraHWYECKHUX BEIIECTB W MaTepuagaMu
Ha UX OCHOBE;

3. OMBITHI 110 MPEBPALLICHUIO OPTraHUYECKUX
BEILIECTB NPU HArpeBaHWU (IUIaBJICHHE,
00yTJIMBaHUE U TOPEHUE).

YCTaHaBJIMBATh UX B3aUMOCBS3b.

[IpuMeHATh MOJIOKEHUS TEOPUHU CTPOCHHUS
oprannyeckux Bemects A. M. byrneposa
JUisi  OOBSCHEHUS 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUSI.
Hcnonp30BaTh XMMHYECKYHO CHUMBOJIMKY JJIs
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYPHBIX

(pa3BépHyTOH, COKpAIEHHON) bopmyn
OpPTraHUYECKUX BEIICCTB.

Onpenensite  BUIB ~ XUMHYECKOW  CBSI3U
(oguHapHble, KpaTHbIE) B  OPraHMYECKHX
COCIIMHEHUSX.

PackpbIBaTh poJib OpraHUYECKON XUMUHU

B TPHUpPONE, XapaKTepH30BaTh €€
3HaYeHWe B  OJKU3HU  4eJIOBEKa,
WLTIOCTPUPOBATh CBSI3b  C  JIPYTUMHU
HayKaMH.

Habmronate M onmchIBaTh JEeMOHCTPAIIMOHHBIE
OTIBITHI, MIPOBOJIUTH u OIUCHIBATh

1a00paTOPHbIE ONBITHI U MTPAKTUYECKHE PAOOTHI
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Hroro no pazneny

Pa3nen 2. YriaeBoaopoanbt

2.1

[IpenenvHble
YTJIEBOJOPOABI — AJIKAHBI

AJKaHBI: COCTaB M CTPOCHHUE, T'OMOJOTMYECKUI
psn. MeTaH u 3TaH — IpoCcTeNIIne IPEICTaBUTENIN
QJKaHOB:  COCTaB, XMMHMYECKOE  CTPOECHHE,
¢usnveckne M XUMHUYECKHE CBOICTBA (peaKIuu
3aMeIIEeHUs] U FOPEHUs), HaXOXKIEHUE B MPHUPOJIE,
IIOJIy4EHUE U

IIPUMCHCHUC

PackpbiBaTh CMBICT H3y4aeMbIX MOHSATUI
(BBIABIIATh HX XapaKTEpHbIE IPU3HAKN),
yCTaHaBIIMBATh ux B3alMOCBS3b,
HCIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHUS
IpU OINUCAaHUM COCTaBa, CTPOCHHUS U
MPEBPALLICHUN OPTaHUYECKUX COCTUHEHUM.
Hcnonb30BaTh XUMHUYECKYIO CHUMBOIUKY JUIS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpanIEHHOM ) bopmyn
OpPraHMYECKUX BEIIECTB.

2.2

Henpenenbusie
YTIEBOIOPOABL:
AJIKEHBI, AJIKAJMCHBI,
AJIKAHBI

AJKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKUI
pana. OTuileH — NpocTeHIIni mIpeacTaBUTENb
AJIKEHOB:  COCTaB, XMMHYECKOE  CTPOCHHE,
(u3nyeckrue 1 XUMHUYECKHE CBOMCTBA

(peakuM  TUAPUPOBAHMs,  TaJOr€HUPOBAHMUS,
ryupaTaliii, OKUCICHHS M  MOJMMEpPU3aLNHN)
HaxOXJEHHEe B  IPUPOAE, IIOIy4YEeHHE U
IIPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u MeTHIOyTaaueH-
1,3, XAMUYECKOE CTPOCHHUE, peakus
MOJIMMEpU3alMl, NPUMEHEHHE (UIsl CHUHTE3a
MPUPOJHOTO M CHUHTETUYECKOTO  KaydyKa M
PE3UHBI).

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS,
TOMOJIOTMUECKUN DPsil. ALIETUIIEH — IPOCTEHIINi
MIPEACTABUTENL AJIKHUHOB: COCTaB, XHUMHYECKOE
cTpoeHue, (pU3MUecCKue M XUMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUSA, TaJOrCHUPOBAHMUS,
ruipaTalliid FOpEeHNsl), HaXOXKACHUE B IPUPOJIE,
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OKHCJICHHUA H HOHI/IMepI/ISaHI/II/I) HaXO0XJICHUC B

MIPUPOJIE, OTyYEeHUE U IPUMEHEHHE.

YIJI€BOJOPOAOB IO COCTaBY M CTPOEHHIO,
Ha3bIBaTh UX

no CHUCTEMAaTUYECKOU HOMEHKJIAType;
IPUBOJIUTH TpUBHAJIbHBIE Ha3BaHUS
OTJICIbHBIX MPEICTABUTENEH YTIEBOIOPOIOB.
Onpenensitb BHIbBI XUMHYECKOHW CBSI3M B
MOJIEKYJIaX YIJIEBOJOPOAOB; XapaKTepU30BaTh
3aBUCHMOCTh  PEAKIUOHHOW  CIOCOOHOCTH
YIJI€BOJOPOAOB OT KpPAaTHOCTU KOBAJIEHTHOM
CBSI3H.

XapakTepu3oBaTh COCTaB, CTpOCHHE,
NpUMEHEeHHEe, (U3MYecKHe ¥ XHUMHUYCCKUC
CBOWCTBA, Ba)KHEHIIME CIIOCOOBI IMOYyYCHHS
TUITAYHBIX peICTaBUTENICH Pa3IMYHBIX
KJIACCOB  yIJIEBOJIOPOJIOB  (MeTaHa, JTaHa,
STUJICHA, alleTUiIeHa, OyTaaueHa -1,3, 6eH3ona,
TOJIyOJIa).

2.3

Apomaruyeckue
YTJIEBOAOPOABI

Apenbl: 0O€H301 W TONIYyOJd, COCTaB,
XUMHYECKOEe CTPOCHHE MOJIEKYJ, (pu3udeckue
u XHMUYECKHE CBOMCTBa (peaxiuun

raJIOreHUPOBAHUS u HUTPOBAHUS),
MoydyeHue U  TNpUMEHEHHe. BrusHue
OeHzona Ha OpraHu3M YeJI0BeKa.
I'eneTnyeckas CBSI3b yIJI€BOJIOPO/IOB.

ApeHbl: O€H301 W  TONYOJ, COCTaB,
XUMHUYECKOE CTPOEHNE MOJIEKYJI, (PU3UIECKHE
il XHUMUYCCKHEC CBOMCTBa (peakuuu

raJIOr€HUPOBAHMS u HUTPOBAHUA),
[OJly4YeHue U NpUMEHEHHe.  BiusHue
OeH3oua Ha OpPraHHu3M YeIJIOBEKA.

I'enernueckas cBsI3b yIJIEBOJOPOJIOB ApEHBI:
OCH30J1 M TONYOJ, COCTaB, XHUMHYECKOE
CTPOEHHE MOJIEKYJ
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[Tpupoansie
YIJIEBOIOPOAOB
nepepadoTka

HCTOYHHUKHU

[Ipuponueiii ras. IlomyTHble He(TSHBIC Ta3bl.

Hedts 1 e€ npoucxoxaeHue.

CnocoObl  mepepaboTKu HedTH: TEeperoHka,

KPEKMHI' (TepMHYECKMM, KaTaIUTHYECKUN).

[Iponyktel  mepepaboTku  HedTH,  HX

MPUMEHEHHE B MPOMBIIUICHHOCTH U B OBITY.

KaMennslii  yronb W MOPOAYKTHI  €rO

nepepadoTKH.

JKCNepUMEeHTAIbHbIE MeTOo/bI

U3yYyeHHs1  BemlecTB W HX

NpeBpaLleHui:

1. JlemoHcTparmuu:

2. xomnexkiuu «HedTe» u «Yronby;

3. BugeodparmeHt «Bynkanuzanus
PE3UHBDY.

4. JlaGopaTOpHbIE OMBITHI:

Ka4eCTBEHHOE OMpeIeNieHIe

yriepoja U BOJI0poJia B

OpPraHUYEeCKUX BEIIeCcTBax;

6. o3HaKOMIIEHHE C 0Opa3amMu
IUIaCTMACC, KAYYyKOB M PE3UHBI;
MOJICITUPOBAHIE MOJIEKYJT
YTJI€BOAOPOAOB U
TaJIOTEHOMTPON3BOIHBIX.
[TpakTuyeckue paboOTHI:

7. TlomydyeHue »STHIIEHA UM HW3YYEHHE €ro
cBoMcTB. PacuérHele 3anauun:

8. Omnpenenenue MOJIEKYJISIPHOM
(bopMyIbl OpPraHMYECKOro BEIIECTBA
M0  MacCoBbBIM  JOJSIM  aTOMOB
XUMHUYECKHX 3JIEMEHTOB;

o

XapakTepu30oBaTh UCTOYHUKHU
YIIAEBOAOPOAHOTO CHIPhsi (HE(DTh, MPUPOIHBII
ra3, Yyrojib), CHOCOObI WX TepepabOTKu U
NPaKTUYECKOe  MPHUMEHEHHE  IOJy4aeMbIX
npoaykToB.  Mcmonb30BaTh  €CTECTBEHHO-
Hay4YHbIE METOJbl TIO3HAHUS — MPOBEICHUE,
HAOJIOZIGHWE ¥ ONHMCAaHUE  XUMHYECKOTO
JKCIepUMeHTa  (Ja0opaTOpHBIE  OMBITHI |
MPaKTUYECKHE padOThI).

CnenoBate mpaBuiamM Oe3o0macHoi padoThl B
nabopaTopHH MPH UCIIOIH30BAHUN XUMUYECKOM
Nocyllbl U 00OPYZOBaHUS, a TAaKKe IMPaBUIaM
oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMHU  BBITIOJHEHUSI J1TaOOPaTOPHBIX
OIBITOB U MPAKTHYECKUX pabOT MO MOITYYCHUIO
U HM3YyYCHUIO  OPraHUYEeCKUX  BEIIECTB.
[IpencraBnsTh pe3ynbTaThl JKCIIEPHMEHTa B
dbopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peaknmii W JaenaTh BBIBOJBI HAa HMX OCHOBE.
[IpoBoAWTHh BBIYMCIEHUS MJIs OMpeeNieHus
MOJICKYJISIpHOW ~ (OPMYJIBI  OPraHHMYECKOTO
BEIIECTBA, IO  YPaBHEHHIO  XUMHUYECKOU
peakuu. PackpblBaTh CMBICT — H3y4aeMBIX
NOHATHA  (BBISIBIATH WX XapaKTEepHBIE
MPU3HAKN), YCTAHABIIMBATh WX B3aWMOCBS3b,
UCIIONIb30BAaTh  COOTBETCTBYIOIINE  TOHSATHUS
NpU  ONHCAaHWHM  COCTaBa, CTPOCHHS W
MpEeBpaIIeHH  OPraHUYeCKUX  COCTUHEHHIA.
Hcnonp30BaTh XUMHUYECKYIO CHMBOJIUKY IS
COCTaBJICHHS] MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpAaIIEHHOMN ) dhopmyn
OpPTaHUYECKUX BEIIIECTB. Hcnons3oBath
XUMHAYECKYI0 CHMBOJIMKY JIJISI COCTaBIICHHS
MOJICKYJISIPHBIX (hOpMyIT
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9. PacuérHble 3amaun:

10. onpenenenue MOJICKYJISIPHOM
(GopMyJIBl  OpPTraHHYECKOTO BEIIECTBA
110 MaCCOBBIM JOJIAM aTOMOB
XUMHUYECKHUX 3JICMECHTOB;

11. pac4€Thl MO ypaBHECHHIO XUMHUYECKOM
peakiuu

CamMocTosTenbHO IUIAHUPOBATh "
OCYILIECTBIIATh CBOIO II03HABATEJIbHYIO
JESATEIIBHOCTD; IPUHUMATh aKTUBHOE y4acTHE B
TpyNIIOBON y4eOHOW AEATEIbHOCTH

Hroro no pazneny
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Paznen 3. Kucsopoacoaep:xamue

OpPraHu4eCKue COCINHCHUSA

3.1

Cruptel. Genon

3

[TpenenpHble OJHOATOMHBIE CIIMPTHI: METAHOI U
3TAHOJI, XUMMUYECKOE CTpOeHHUEe, (PU3NYEeCKUe U
XUMHYECKHE CBOMCTBA (peaklUMU C aKTHBHBIMU
MeTaJulaMH, TaJOreHOBOJOPOJaMH, TOpEHHE),
IIPUMEHEHHE. Bognoponnas CBSI3b.
dusnonornyeckoe  ACWCTBHE  METaHoJa U
ATAHOJIa HA OPTaHU3M YEJI0BEKa.

MHoOroaromMHele CHOUPTHI: JTHIEHIJIMKOIb H
[JIMLEPUH, XUMUYECKOE CTpOeHHe, (pusnueckue
U XMMHUYECKHE CBONCTBa (B3aUMOAEWUCTBUE CO
IEJTIOYHBIMU MeTalJlaMH, KayecTBEHHast
peaknuMs  Ha  MHOTOaTOMHBIE  CIHUPTHI).
®dusznonornyeckoe JAeWCTBUE Ha OpraHU3M
yenoBeka.  [IpumeHeHwme  rmuepuHa U
ATUJICHIVIUKONS.  ApeHbl: OE€H301 U TOIyod,
COCTaB, XHMMHMUYECKOE CTPOECHHUE  MOJIEKYII,
¢duznyecKkue U XMMHYECKHUE CBOWCTBA (peakuuu
TraJIOTEHUPOBAHMS U HUTPOBAHNUA ), IOJIYyYEHHUE U
npuMeHeHue. BiusiHue OeH3oila Ha OpraHu3M
4esioBeKa. [ eHeTnueckas cBsi3b yriieBOJOPOI0B

PackpbIBaTh CMBICIT W3Y4aeMBbIX TOHSATHIMA
(BBISBJISITH MX XapaKTECPHbBIC TPU3HAKH),
YCTaHaBJIMBATb nux B3alMOCBA3b,
UCIIOJIB30BaTh COOTBETCTBYIONIUE TOHSATHS
Inpu  ONmMCaHWM COCTaBa, CTPOCHHUA U
MpEeBpaIIeHU OPraHUYEeCKUX COCTUHEHHIH.
Hcmonb3oBarts XUMHYCCKYIO CHUMBOJIUKY [JIA
COCTaBIICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpAIIEHHOM ) bopmyn
OpPTaHMYECKUX BEIIECTB.

YcTanaBinBaTh IMPUHAJIC)KHOCTE BCHICCTB K
OTpeAeNIeHHOMY  KJacCy IO COCTaBy H
CTPOCHUIO, HA3bIBATH HUX IIO CUCTEMATHUYECKOU

HOMEHKJIaType;  NPUBOJIUTH  TPUBHAIBHBIE
Ha3BaHUS OTIEIBHBIX MpeCTaBUTENCH
KUCJIOPOJCOAEPHKALINX COEIMHEHUH.
XapaxTepHu3oBaTh COCTaB, CTpOEHHE,

npUMEHeHHe, (uU3NYeckue ¢ XUMHUYECKHe
CBOMCTBa, BaKHeHIIME CMOCOObl MOJY4YEeHUS
TUIAYHBIX IIPEACTaBUTENEH pa3INYHBIX
KJIACCOB  KHMCIIOPOJACOAEPKAUX COCIUHEHUN
(MeTtaHoIa, 3TaHONA, TIUIEpUHA, (eHOoNa,
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®enon. CTpoeHHE MOJICKYIIBI, PU3NIECKUE
Y XUMUYECKHE CBOMCTBA (heHoa.
Tokcuunocts (peHona, ero
(U3NOIOTHYECKOE JICHCTBUE HA OPTaHU3M
yenoBeka. [Ipumenenue dpeHomna

MOJIYYCHHA  TUIIHMYHBIX HpCI[CTaBI/ITeJICI\/JI
pa3IMYHBIX KJIaCCOB
KHCIIOPOACOAEPKALLINX COEMHEHUI
(MeraHousa, 3TaHONa, INIMIEpUHA, (eHoa,
¢dbopmanbpaernia, aneTaibaeruaa,

3.2

AJLIEruaml.
KapOoHOBBIE KHUCITOTHI.
CrnoxHuble 3¢upbl

Anpperuapl: (GopManmbIeTUI M aleTaabACTH],
XUMHYECKOe  CTpoeHue,  (u3uueckue U
XUMHUYECKUE CBOWMCTBA (PEaKIUU OKUCIEHUS WU
BOCCTAHOBJICHHS,  KQueCTBEHHBIE  PEaKIUH),
MOJTy4YeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE  MpeAeNbHble  KapOOHOBBIE
KHCIIOTBI: YKCYCHasli KHUCJIOTa, XHUMHYECKOe
cTpoeHue, (U3NUecKue U XMMHUECKHUe CBOMCTBA
(obmmue CBOICTBa KHCJIIOT, peaxus
sTepudukanmu), MOIydyeHHE U MPHUMEHEHUE.
CreapuHoBass ¥ OJICMHOBas KHCIOTBI Kak
MPE/ICTAaBUTEHN BBICIIUX KapOOHOBBIX KHCIIOT.
Mpbuta Kak COJNHM BBICHIUX KapOOHOBBIX KHUCIOT,
UX MOIOLIEE IEUCTBHE.

CnoxHbIe 3¢uUpsI Kak MPOU3BOJIHBIE
KapOOHOBBIX KHUCIOT. [HMAPONHM3  CIIOKHBIX

3(upoB.

OnuceIBaTh COCTaB, XUMHYECKOE
CTpPOCHHUE u MIPUMEHCHHE KHUPOB,
XapaKTepu30BaTh WX  3HAYCHHE  JJIA
JKU3HEAEATENHLHOCTH OpraHHU3MOB.
Oco3HaBaTh OHNACHOCTh BO3JCHCTBHSA HAa
’KHBEIE OpraHU3MBbI OTIPEICTICHHBIX
OpPraHMYECKUX BEIIECTB, TOSCHATH  Ha
npuMepax CII0COOBI YMEHbILICHUS
YKCYCHOM KHCJIOTBI, TJIFOKO3bI, Caxapo3bl,
Kpaxmarna, LIEJUTFOJIO3BI); BBISABIIATE
TCHETUYECKYIO CBSI3b MEXKIY HHMH U
MOATBEPKIaTh €€ HalWyue ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHUYCCKUX PEAKIIHH C
UCIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIL.
OnuceIBaTh COCTaB, XUMHYECKOE
CTpOCHHE U TMPHUMEHEHHE >KUPOB,
XapaKTepu30BaTh WX 3HAYCHUE JUIS
JKU3HEIEITCIIbHOCTH OpPTaHU3MOB.
Oco3HaBaTh OMACHOCTH BO3JAECHCTBHUS Ha
JKUBBIE  OpPTaHW3MBI  OINpPEACTICHHBIX
OpPraHWYECKUX BEIIECTB, MOSICHATH Ha
mpuMepax  CmocoObl  YMEHBIICHHS.
ydyactTueé B TPYNNoBOM  y4ueOHOIt
JIeSITEIIbHOCTH. Onpenensrtsb
MIPUHAICKHOCTD BEILIECTB K
OTpeAeIECHHOMY KJaccy MO COCTaBy U
CTPOEHUIO
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3.3

Vri1eBoabl

VYTieBoapl: cocTaB, Kiaccu(UKanus yrieBOJOB
(MoHO-, nu- u mnosucaxapuiabl). [mokoza —

MPOCTEUIIINN MOHOCAXapHI:

0COOEHHOCTH CTPOCHUS MOJICKYJIbI,
¢usznueckue M XMMHYECKHE  CBOICTBa
TJIIOKO3bI  (B3aMMOJICHCTBHE C THIPOKCHIOM
meau(Il), okucnenne aMMuayHbIM PacTBOPOM

OKCHJA cepeopa(l), BOCCTaHOBJICHUE,
OpOXXEHHE  TJIFOKO3bI),  HAXOXICHHE B
IIpUpoJIE, IIpUMEHEHUE [JIIOKO3BI,

Ouojoruyeckas pojb B KU3HEICATEIbHOCTH
opranu3ma uenoBeka. Porocunre3. OpykTo3a
KaK U30Mep TJIFOKO3bI.

1. Caxapo3za — MIpPEICTaBUTEND
JUcaxapuioB,  THAPOJIU3  Caxaposbl,
HaxO0XJICHUE B MPUPOJIE U NMPUMEHEHHUE.
Kpaxman u nemnono3a Kak HpUPOJIHBIE

TIOJIMMEPBLI: CTPOCHUC Kpaxmajia

OCJIITI0JIO36I, (1)I/ISI/I‘I€CKI/IG 1N XHUMHUYCCKUC

CBOICTBa Kpaxmasna (ruaponus,
KauecTBEHHasi peakuuss C  HOAOM).
JKCNEePUMEHTAJIbHBIE MeTOo/AbI
U3y4eHust BellecTB " ux

npesBpamenunii: JJabopatopHbie OIBITHI:

2. TOpEHHE CIHPTOB;

3. B3auUMOJECHCTBUE TJIMIIEpUHA C
ruapokcugaom meau(1l);

4. KaueCTBEHHBIE pEaKIUH aJIbJCTUIOB
(OKHCIIeHue aMMHauHbIM PacTBOPOM
okcuja cepedpa U TUAPOKCUIOM

5. meau(Il));

6. B3aMMoOAEiCTBHE Kpaxmalla C HOIOM.
[IpakTuyeckue paboTHI:

ydacTtue B
JCATCIIBHOCTH

IpyIIIOBON

yueOHOU
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7. Ne 2. CpolicTBa pacTBOpa YKCYCHOM
KHCIIOTEHI.

8. Pacuérnble 3amaun:

9. ompenenenue MOJIEKYJISIPHOM
(OpMyIIbI  OPraHUYECKOTO BEIIECTBa
[0  MaccoBbIM  JOJSIM  aTOMOB
XUMHYECKHUX 3JIEMEHTOB M IO Macce
(06beMy) MPOIYKTOB CTOPAHUS;

Hroro no pasacity

13

Pa3znen 4. A3oTconeprkanue opranHnyecKkue coeIuHeHus

4.1 AMWVHEL
AMUHOKUCIOTEL. benkn

3

C KHUCJIOTaMU U TOpPEHHUs), HAXOXKICHHE B
npupoje. AMUHOKHUCIOTHI Kak aM@oTepHbIe
OpraHMYecKue coeauHeHus. duznueckue u
XMMUYECKHE CBOWCTBA AaMHHOKHUCIOT (Ha
MpUMepe IIIUIUHA).
buosiornueckoe 3HaueHHE aMUHOKHUCIIOT.
CuHTE3 NenTUI0B.
benku kak npupoansie nonumepsl. [lepsuunas,
BTOpUYHAs W TPETHUYHAs CTPYKTypa OENKOB.
XUMHYECKHE CBOMCTBA OENKOB: THAPOJIN3,
JIeHaTypalus, KauyeCTBEHHbIE pEaklUu Ha
OenKHU.
JKCNepUMEHTAJIbHbIE MeTOAbl M3Yy4YeHUs
BELLECTB U UX NPEeBPaIleHH !

1. JlemoHnctparuu:

2. neHatypars OeJIKOB IPU HArPEBaHUY;

3. IBETHBIE peaKInH OEIKOB

AMUHBI:  METWJIAMMH —  [POCTEUIIH
IPEJICTAaBUTEI aAMHHOB: cocTar
XUMUYECKOE CTpPOCHHE, (U3HUYECKUE
XUMHUYECKHE CBOICTBa (peakuu
COOTBETCTBYIOIIIME TMOHSATUS TPU OMUCAHU
cocraBa, CTpPOGHUS W  MPEBpALICHU
OpPTaHMYECKUX COSTUHEHU.

Hcrnonb30BaTh XUMUYECKYIO CHMBOJIHUKY
JUISE  COCTaBJICHHUS  MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BépHyTOH,
COKpaléHHON) (opMyn OpraHMYECKUX
BEIICCTB.

OnpenensTh MPUHAUICKHOCTh BEIISCTB

K OTpEIeIICHHOMY KJIACCy IO COCTaBy M
CTPOCHHIO, Ha3bIBATh UX

M0  CHCTEMAaTHYeCKOW  HOMEHKJIATYpE;
PUBOIUTH TpPUBHAIILHBIE Ha3BaHUS
OTJENbHBIX MpECTaBUTENEH.
XapakTepu3oBaTb ~ COCTaB, CTPOCHUE,
npuMeHeHne, (PU3NIeCKue U XUMHUYECKHE
CBOIICTBA, Ba)KHEHIIINE CIIOCOOBI
MOJTYYCHUS] THTUYHBIX TIPEICTaBUTEIICH
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Hroro no pazneny

3

Pazpgea. 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ITnacTmaccel. 2 OcHoBHbIE HIOHSTHS xumun | Broaners U3y4aeMbIMU XUMUYECKUMU
Kayuyku. Bonokna BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMEp, | HOHATUSMHU: PACKPBIBATh CMBICI H3y4aeMBbIX
IIOJINMEP,  CTPYKTYPHO€  3BEHO, CTENEHb | [IOHATUH M IPUMEHATh OTH IOHATHSA IIpU
MOJINMEPU3alul,  CPEIHAS  MOJIEKYJsIpHAas | ONUCAHUU cocraBa u CTPOEHHUS
Macca. OcHoBHbIE METO/IbI CHUHTE3a | BBICOKOMOJIEKYJISIPHBIX OPraHUYECKUX BEIECTB,
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — | mms OOBSICHEHHS  OTHENBHBIX  (AKTOB H
IIOJINMEpHU3aLus U NOJIMKOHACHCALUA. | SBJICHUM.
[Inactmacchl  (MOMMATHIIEH, MOJNUIIpONUieH, | Mcrnonb3oBaTh XUMHYECKYIO CHUMBOJUKY JUIS
IIOJINBUHUJIXJIOPU, HOJMCTUPOIT). | COCTABICHMS CTPYKTYPHBIX (OPMYJI BELIECTB U
HarypasbHblli 1 CHHTETUYECKHE KaydyKU YpPaBHEHUN  pEaKUUi  IOJUMEpU3alUu WU
(OyTaareHoBbIH, XJIOPOIIPEHOBBIN Y| MOJIMKOHEHCAIIUH. OnucelBaTh  cOCTasB,
M30IPEeHOBBIN). BoslokHa: HaTypalibHbIe CTPOCHHE, OCHOBHBIE CBOMCTBA KaydyKOB,
(x70moOK,  IepcTh, IWENK), HCKYCCTBEHHBIE| Hanboee pacnpoCTpaHEHHBIX BHJIOB
(amleTaTHOE BOJIOKHO, BHCKO3a), CUHTETHUYECKHE| IIacTMacce, BOJIOKOH; MIpUMEHEHNE B
(KampoH | JaBcaH). pa3IUYHBIX OTPACIISX.
IKCNEePUMEHTAIbHbIC  METOIbl  M3YYeHHMS| [[cronb30BaTh ECTECTBEHHO-HAYYHBIE METOJBI
BeLIECTB H HX NMPeBpalIeHHii: MO3HaHWs — HaAOMIOJaTh ©  OINKCHIBATH
1. HdemoHcTpauuu: JE€MOHCTPALIMOHHBIN YKCIEPUMEHT

O3HAKOMJIEHHE C 0OpasllaMyd MPUPOAHBIX H
HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYyKOB

Hroro mo pazneny 2

OBIIEE KOJIMYECTBO| 34

YACOB I10 ITPOTPAMME
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11 KJIACC

HanmeHnoBanme
Ne a371eJI0B | Ttem| KoanuecTBo OcHOBHBIE BU/LI eATEeJILHOCTH

pasi OcHoOBHOe coiep:kaHue A A

m\in yueOHOro npeamera JacoB 00y4yarImuxcs

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

11 Crpoenue aToMOB. | 3 Xumunyeckut anemeHT. AtoMm. CocraB PackpeiBaTh CMBICII  HM3y4aeMbIX  IOHITHMI
[lepuonnueckuii 3aKoH U aToMa, W30TOIbI. JJEKTPOHHas 00O0JI0UKa. (BBIABIATH WX  XapaKTepHble  IPHU3HAKH),
[Iepnonnueckas cucrema OHepreTuyeckue  ypoBHHM,  IOAYPOBHHU. YCTaHABJIMBATH UX B3aUMOCBSI3b.

XUMHUYECKHUX DIIEMEHTOB
J.1. MenneneeBa

AToMHBIE OpOHTanHu, S-, p-, d-, f-oemenTsI.
Oco0eHHOCTH pacTpeeeHus] JIEKTPOHOB
10 OpOUTANIAM B aTOMax MaJIbIX U OOJIBIIHMX
MEPUOJOB. JIEKTPOHHAsE KOHQPUIYypaLus
atoMoB. [leproanueckuii 3aK0H U

[Teprioguueckass  cucTeMa  XUMHYECKHX

snemenToB JI. WM. MenngeneeBa. CBs3b
MEPUOINYECKOTO 3aKOHA U
[Tepuonnueckon CHCTEMEI XHUMHYICCKHX

JJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOEHHUs
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS! CBOMCTB
XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMHU
IPOCTBIX M CJIOKHBIX BCIICCTB IO I'pYyIIIlaM H
nepuojaM. 3Hau€HUE NEPUOJIUYECKOTO 3aKOHa U
CHUCTEMBI XUMHNYECKUX

PackpeiBaTh CMBICH IEpHOANYECKOrO 3aKoHa JI.
N. MeHnneneeBa U AEMOHCTPUPOBATH  €rO
CUCTEMATU3HPYIOILYIO,
OOBSICHUTEIIbHYIO u
GbyHKIIH.
XapakTepu3oBaTh AJIEKTPOHHOE CTPOEHHUE
aTOMOB  XMMHYECKHMX 3JeMeHToB 14
NEepPUOIOB, HMCHOJB3Yys MOHSATHSA S-, P-, d-
3JIEKTPOHHBIE OpOUTANU, SHEpreTHYecKue
YPOBHH. OOBSACHATH 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOICTB XUMHUYECKHUX
AJIEMEHTOB U UX COEJIMHEHUI 0 Mepruoaam
u rpynnam Ilepuonnueckoi cucTeMsl

. . Menneneena

IMPOTrHOCTUYCCKYIO

anementoB J[.MI. Menaeneera B
Pa3BUTHHU HAYKH.

JKCNepUMEHTAIbHbIE METOAbl HU3y4eHHs
BEIECTB M HUX  NpeBpalleHHi: a
JeMoHcTpanuu:

Bugpt  Tabmun  «llepuoamueckass  cucrema

XUMHNYCCKHUX 3JICMCHTOB
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.. MenneneeBa»

1.2

Crpoenue BELIECTBA.
MHoroo6pasue BemecTB

Crpoenue BemecTBa. XUMHYecKasi CBsi3b. Buabl
(KoBaJIeHTHAs! HETIOJISIpHAS U TOJISipHAsl, MOHHAs,
METaJJINYecKasl) W MEXaHU3Mbl O00pazoBaHUs
XUMUYECKON CBSI3U (oOMeHHBII u
JIOHOPHOAKLENITOPHBIN). BogopoaHas cBsi3b.
BanenTtHocTs.

DNeKTpOOTpULIaTeTbHOCTh. CTENIEHb OKUCIICHUS.
Katunonsl n annonsl. BeniectBa MONEKyJISIpHOTO
Y HEMOJICKYJISIPHOTO CTPOCHHS.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA. [HIIbI
KPUCTAJUTMYECKUX  PEIIETOK W CBOMCTBa
BEILIECTB.

[TonsTue o nucnepcHbIX cucteMax. McThuHHBIE
pactBopbl. KosnuecTBeHHbIE XapaKTEPUCTUKU

PackpeiBath CMBICT UM3ydaeMbIX [MOHSATUH
(BBIIETATh MX XapaKTepHbIC MPU3HAKH) U
MPUMEHATh O3TH MOHSTUA T[PU ONHUCAHUU
COCTaBa W CTPOCHUS BEIICCTB, JUIsi OOBICHEHUS
OTJENbHBIX (DAKTOB U SBICHUIA.

Onpenensitb BUIbl XUMUYECKOU CBSI3U
(KOBAJICHTHOW, HWOHHOW, METAJUIMYECKOM,
BOJIOPOIHOM ) B COCIMHEHHIX THIT
KPUCTAJUIMYECKOM PEETKH KOHKPETHOTO
BemiecTBa. OmnpenensiTh BaJICHTHOCTh U
CTCIICHb OKHCIICHHUS XUMHYCCKUX 3JIECMEHTOB

B COCIMHEHHUSX  PaA3JIMYHOTO  COCTaBa.
[IpoBOaUTH BEIYHMCIIEHUS

C HCIIOJIb30BAaHHEM IOHATHS «MaccoBast JIOJI

pacTBOpoB  (MaccoBas [0S BEIIECTBA B | BEILECTBA B pacTBope». Brnanets
pacTBope). M3y4aeMbIMH XUMHUYECKUMHU
Krnaccudukanys HeopraHn4eckux COeAMHEHUN. | TOHATUSAMHU.
Homenxnarypa  Heopranuueckux  BemecTB. | OOBACHATH 3aBHCHUMOCTb CKOpPOCTH
JKCNePpUMEHTAJIbHbIE MeTOAbl M3Y4YeHHMs | XUMHUYECKOM  peakuud  OT  Pa3IMYHbIX
BellecTB M X NpeBpalleHuii: (bakxTopoB.
2. JleMOHCTpaLHH: Omnpenensts Xapakrep CMEIlIeHUS
3. MOJEIM KPHCTAIUTHYECKUX PEIICTOK. XMMHUYECKOTO PAaBHOBECUS B 3aBHCHUMOCTH
4. PacuéTHbIe 3a7124M: OT BHeWIHEero BoznedcTBUs (mpuHuun Jle
5. Pacuersl ¢ wHCIOIb30BaHneM momsTus | L1aTebe). COCTaBIaATh ypaBHEHHS PC?KHHﬁ
«MaccoBas J0JIst PacTBOPeHHOTo | PA3/IMYHBIX THIIOB; TIOJHBIE ¥ COKPAIIEHHbIC
BEIIIECTBAY ypaBHEHHs peakUuil HOHHOTO OOMeHa,

YYHUTHIBasl YCJIOBHS, MPU KOTOPBIX OTH
peaKIuu UayT 10 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUS — TMPOBEACHUE, HAONIOJICHUE W
OITMCaHHUeE XAMHYECKOIO IKCIIEPUMEHTA
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1.3

XUMUYECKUE PEAKIIUU

XuMudeckas peaxkuus. Knaccudukanus
XMMHYECKUX PpEAKIHA B HEOPraHUYEeCKOH U
OpraHWYEeCKONM XUMHUHU. 3aKOH COXpaHEHUs
MacChl  BENIECTB, 3aKOH COXpPaHECHHS H
MPEBPALLECHUSI  JHEPrUM NPU  XUMHUYECKUX
peaKuusX.

CkopoCcTh peakluu, €€ 3aBUCUMOCTh OT
pa3nuuHbIX (hakTopoB. OOpaTHMble PEAKLMH.
XHUMHYECKOE paBHOBECHE. DakTopsl,
BIUSIOIIME HA COCTOSIHUE XUMHYECKOIO
paBHOBECHSI.

[Tpunnun Jle Hlatense.
DeKTpoIuTHYEeCKast JUCCOLIAITHS.
CuiibHble U cialblie 3nekTposuthl. Cpena
BOJIHBIX PAacTBOPOB BEILECTB: KHCas,
HEeWTpalibHasi, WIEIO04YHass. BoaopoaHbIi
nokazarenb (pH) pactBopa. Peakiuu
HOHHOIO oOOMEHa B OpraHM4ecKol U
HEOPraHNYeCKOM XMMHUHU.
OKUCINTENBHO-BOCCTAHOBUTENIbHBIE
peakuuu. Ilonstue 00 anekTposnse
pacIuiaBoB U pacTBOPOB COJIEH.

IIpumeHeHue JJIEKTPOJIN3A.
3KCﬂepI/IMeHTaJII)Hble METOAbI H3yYCHUA
BELECTB U X NPEeBPALCHHIH:

1. JemoHcTpanuu:

2. pa3lioKeHHe IMEepOoKCHaa BOIOpOJIa B
MPUCYTCTBUU KaTajan3aTopa.
JlaGopaTopHbIEe OMBITHL: TPOBEICHHE
peaxiuit HFOHHOTO OOMEHa;

(1leMOHCTpaIOHHBIE U JTA00OPATOPHBIE OIBITHI,
NpakTHYeCKue palboThl): IO  ONpEACICHUIO
Cpeabl BOJIHBIX PAaCTBOPOB BELIECTB, PEAKIIMN
HOHHOTO OOMEHa, BIMSHUIO  PA3IMYHBIX
¢daxTopoB Ha CcKOpocTh peakuuil. CienoBaTh
IpaBWJIaM ITOJIb30BAHUS XMMUYECKOW MOCYHO0M
1 1a00PaTOPHBIM 000PYAOBAHHEM.
[lpencTaBnsaTe  pe3yibTaThl  XMMHYECKOTO
JKCIepUMeHTa B (OpMe 3amlKcH YpaBHEHHM
COOTBETCTBYIOIIMX PEAKLUI U J1eNIaTh BHIBOJIBI
Ha UX OCHOBE.

[IpoBOANTH BBIUMCICHHUS IO YpPaBHEHUSIM
XMMHYECKMX  peakuud, B  TOM  YHUCIE
TEPMOXMMHUYECKHE PACIETHI

30




Uroro no pazaeny

13

Paznen 2. Heoprannuyeckasi XuMus

2.1 Mertaist

Meraisl. [Tonoxenue METaJUIOB B
[Tepuonuueckoit cucreme XUMHUYECKUX
AJIEMEHTOB. OcoOeHHOCTH CTpOEHUS
AJIEKTPOHHBIX 000JOYEK aTOMOB METaJIIOB.
O6mue (Qu3nMyecKkue CBOWCTBA  METAILIOB.
[IpumeHenue MeTamuioB B OBbITYy, HpUpPOJE H
TEXHHKE. CruiaBbl METaJUIOB.
DNEeKTPOXUMHUYECKUI psin HaNpsDKEHU N
MetayioB.  OOmme  crnocoObl  IMOJIy4eHUs
metauioB.  Koppos3us  merayioB.  CrocoOsl
3alIUTHI OT KOPPO3HH.

OOmast XapakTepuCTUKa METaUIOB IJIaBHBIX
MOATPYIIII (IA-rpynna, [IA-rpynna)
[Tepuonuueckoii CHCTEMBI XUMHYECKHX

areMeHTOB. AitoMUHUA. AM]OTEpHbIE CBOMCTBA
OKCH/JIa ¥ TUIPOKCU/IA AITFOMUHUS.

OO0mas XapakTepUCTUKa METAJJIOB TMOOOYHBIX
noarpynn (b-rpynm) [lepuogudeckoit cucTeMsbl
XUMUYECKUX DJEMEHTOB: Me€Ib, ILHHK, XpPOM,
JKene3o. BaxkHeWme COequHEHHS METAIUIOB
(oKkcuapl, TUIPOKCHU/IBI, COJIN).
IJKCNepUMEHTAJIbHbIE  MeTOAbl  M3Y4YeHUs
BELIECTB M MX InpeBpameHuii: PacuérHbie
3aJauM: pacdeThl Macchl (0O0beMa, KOJIMYecTBa
BEIIECTBA) MPOJYKTa pPEAaKIUH, €CIU OJHO U3
BEILIECTB JAaHO B BHUJIE PACTBOPA C ONPEACICHHON
MAacCOBOMl  JI0JIEMl PacTBOPEHHOTO  BEIIECTBA.
PacuérHple 3amaun:  pacyeTsl Macchl (0ObeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIUU, €CIIH
OJHO W3 BEILIECTB JAaHO B BHUJE pacTBoOpa C
ONpeAeICHHON MacCOBOM J10JIeH

PackpbiBaTh CMBICII M3y4aeMbIX MOHATHIA
(BBIIETATDh MX XapaKTEPHBIC NMPU3HAKK) U
MNPUMEHATHh 3TH TOHSATUS MPU OMHCAHUU
COCTaBa M CTPOCHHUSA BEUIECTB, A
OOBSICHEHUSI ~ OTHENBHBIX  (DAaKTOB U
SIBJICHHM.

OOBACHATH OO0IIME 3aKOHOMEPHOCTH
B WM3MEHEHHH CBOMCTB DJIIEMEHTOB —
METAJJIOB U UX COCAUHEHUN C YUYETOM
CTPOCHHS WX aTOMOB U IOJIOKCHHS B

[Tepunoanueckoii cucreme
XUMHUUYECKUX DJIEMEHTOB . N.
MeHneneena.

XapakTepu3oBaTh (ONMMCHIBATh) OOIIKE
XUMUYECKHE CBOMCTBA METALUIOB, UX
BOKHEHIINX COCAUHEHHM, TOATBEPKAAs
9TO ONUCAaHWE NPHUMEpPAMU YpPAaBHEHMM

COOTBETCTBYIOLIUX XUMHUYECKUX
peaKkuuii; NPUMEHEHHE METAUIOB B
Pa3JIMYHBIX obnacTix, a  TaKxe
HCHOJB30BaHUE WX UIT  CO3JaHUS
COBPEMEHHBIX MAaTepUaIOB u
TEXHOJIOTHIA.

OnwuchIBaTh CIIOCOOBI 3alIUTHI METAJIOB
OT KOPPO3HH.
PackpbIBaTh CyITHOCTh OKUCITUTEIBHO-

31




2.1

MeTtamibl

MeTtamnisl. Tlonoxxenue METAJLJIOB B
[Tepuoanueckoit CUCTEME XUMHUYECKUX
3JIEMEHTOB. OcobeHHocT CTPOCHHUS

AIIEKTPOHHBIX  O0OJIOYEK aTOMOB METAJUIOB.
OO6mme  ¢u3nyueckre CBOWCTBA  METAJLJIOB.
[IpuMmeHeHre METaUIOB B OBITY, NPUPOAC H
TEXHHKE. Crnassl METAaJIJIOB.
DNEeKTPOXUMHUYECKHM pan HaIpsKEHUN
MetaiioB.  OO0mue  crnocoObl  MOJTy4YeHHs
MerauioB. Kopposuss wmetamioB. CrocoObl
3aIUTHI OT KOPPO3HUHU.

OOmiass xapakTepUCTUKA METAUIOB TJIaBHBIX
MOJATPYII (IA-rpynmna, [TA-rpynma)
[Tepuoanueckoit CUCTEMBI XUMHUYECKHX
aMeMeHTOB. AntoMUHHA. AMGBOTEpPHBIC CBOMCTBA
OKCH/JIa ¥l THAPOKCH/IA AITFOMUHUS.

1. OO6mas XapakTepUCTHKa  METAJUIOB
10OOYHBIX MOATPYIIIT (b-rpymm)
[leproanyeckoit CHUCTEMBI XUMHUYECKUX
AIIEMEHTOB: Me€/b, LIMHK, XPOM, Kele30.
Baxneimue  coeIMHEHUs ~ METAJUIOB

(oKkcuapl, TUIPOKCH/IBI, COJIN).
JKcnepUMeHTAIbHbIE MeTOAbI
U3ydeHust BelleCTB H HX
NnpeBpalleHuii:

2. JlemoHcTparuu:

3. komrekius «MeTamibl W CIUIABBI».
JlaboparopHbie OIIBITHI:
B3aWMOJICHCTBHE THAPOKCH]IA
QTIOMUHMSL C PacTBOPAMHM KHUCIOT M
1IEJ0YeH; Ka4eCTBEHHBIE PEAKIIMHU Ha
KaTHOHBI METAJIIOB.

4. Tlpaktuueckue pabOTHI:

5. Ne 2. Pemenne SKCIEpPUMEHTAIBHBIX

PackpeiBaTh CMBICT M3y4aeMbIX MOHSITHHA
(BBLOENATHh MX XapaKTE€pHbIC IPU3HAKU) U
MPUMEHATHh ATH TOHATHUS TPH ONMUCAHUU
cocTaBa U CTPOCHHSI BEHIECTB, A
OOBSCHCHUSI  OTHEIBHBIX  (AKTOB H
SIBIICHHI.

OOBsCHATh 00IIME 3aKOHOMEPHOCTH
W3MCHCHUN CBOMCTB DJIEMECHTOB —
METAJJIOB U UX COCAMHEHUH C YYETOM
CTPOCHHUSI UX aTOMOB U TOJIOKECHHS B
[Tepuonuueckoi CHCTEME
XUMUUYEeCKuX anemeHtoB J[. .
Menneneena.

XapakTepu3oBaTh (ONUCHIBATH) 0OIIME
XMMHYECKHE CBOMCTBA METaJlJIOB, HX
BUKHENIINX COCIMHEHUH, MOJTBEPKIAS
3TO OINHKCAaHWE NpPUMEPAMH YpaBHEHUU

COOTBETCTBYIOLIUX XUMHYECKHUX
peakuui; MNPUMEHEHHE METAJUIOB B
Pa3IMYHBIX 00acTIX, a TaKxke
HUCIIOIB30BaHUE UX  JJId  CO3JIaHHUS
COBPEMEHHBIX MaTepruaioB u
TEXHOJIOTHUH.

OmnuceBaTh CIIOCOOBI 3aIIUTLl METAJUIOB
OT KOPPO3HH.

PackpbiBaTh CyIIHOCTh OKHCIHUTEIHHO-
BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ
MOCPEACTBOM COCTaBIEHUS DJIEKTPOHHOTO
Oamanca »TuX peaknuid. [IpoBoauTh
peaxiuu, MIOJITBEP K IAIOIITUE
XapakTepHbIE  CBOMCTBA  M3Y4aeMbIX
BCIIICCTB, paCHOSHaBaTB OIIBITHBIM HYTCM
WOHBl METAJUIOB, TPUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpax.
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3az1a4 1o teMe «MeTaib.

6. Pacuérnble 3amaun: pacyeTsl MacChl
(oOBema, KOJIMYECTBA BEIIIECTBA)
IPOAYKTa pEaKIUH, €clii OJHO U3
BEUIECTB JIaHO B BHJIE€ pacTBopa C
OIIPEIEICHHON MacCcoBOM JloJIen
pacTBOPEHHOI'O BELIECTBA

Hcnonb3oBarh €CTECTBEHHO-HAyUHbIE
METOJIbl  TIO3HaHWsI —  IPOBEACHHUE,
HaOJII0ICHUE U ONUCAaHHE XUMHUYECKOTrO
JKCIIEPUMEHTA

2.2

Hewmerasuibl

Hemeramnbl.  IlosoxkeHne  HeMeTalUIOB B
[lepuonnueckoit cucremMe XUMHUYECKUX
sanementoB JI.M. MenpaeneeBa m 0COOCHHOCTH
ctpoeHust aromoB. Dusmyeckue CBOICTBa
HEMETAJUIOB. AJIIOTpONUs HEMETALIoB (Ha
npuMepe  Kucioponaa, cepbl, ¢ochopa u
yrieposia). XUMUYECKHE CBOMCTBA BAXKHEUIIINX
HEMEeTaJUIOB (rajJoreHoB, cephl, a30Ta, Gocdopa,
yriaepojaa u KpeMHHUS).

OKcuibl HEMETAJIOB.

Kucnoponconepxamue kucnorsl. Bogopoansie
COEIMHEHUS] HEMETAIJIOB.

JKCNepuMeHTAIbHbIe MeTO/IbI
U3y4YeHHUs! BellecTB " UX
NpeBPALLCHUIN

JeMoHcTpanuu:

1. 00pa3IBl HEMETAILIOB;

2. B3aUMO/ICHCTBHE MENIU C a30THOM

KHMCJIOTOM pa3INYHON KOHUEHTPALMH.
JlaGopaTopHbI€ OMBITHI:

3. KauC€CTBCHHBIC PCAKIIMKU HA aHUOHBI U
KaTHOH aMMOHU:I.
4. Pacuérnrie 3ala4i: pPacUCThbl MaCChbl

(oOBema, KoTMYecTBa BEIIECTBA) MPOAYKTA
pCaKknuu, €CJI OJHO U3 BCIICCTB AaHO B BUJIC
pacTBopa

[TonTBepxnare CYILIECTBOBAHUE
TEHETUUYECKON CBS3U MEXY|
HEOPraHUYECKUMHU BEILIECTBAMU v

IIOMOLIbIO YPAaBHEHUI COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLIUN.

PackpsiBath CYILIHOCTH
OKHUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX
peaKuuii  MOCPENCTBOM  COCTaBJICHUS]]
JIEKTPOHHOrO 0ajlaHca STUX PEeaKIMH.
[IpoBoauTh peakiyu, MOATBEPHKAAIOIINE
XapaKTepHblE  CBOMCTBA  M3y4YaeMBbIX
BEIIECTB, PAClO3HAaBaTh OIBITHBIM IYTEM
AQHUOHBI, NPUCYTCTBYIOIIME B BOJHBIX
pacTBopax.

Hcnons3oBaTh €CTECTBEHHO-HAYUYHbIE|
METOAbI IIO3HAHUA — HpOBejleHI/Ie,
HAONIONEHHE M OINHMCAHHE XHUMHYECKOIO
9KCIIEPUMEHTa  (JIEMOHCTPAI[MOHHBIE U
7a00paTOpHbIE  OMBITHI, MPAKTHYECKUE
paboThl).

5. [IpeacraBnsaTh pE3yNbTaThI
XUMHUYECKOTO DJKCcrepuMeHTa B (opme
3alUCH  YpPaBHEHUN COOTBETCTBYIOIIUX
peaKkIuii U JenaTh BHIBOJBI HA UX OCHOBE.
PacuérHrle 3agaun:

oTpeieJICHUE MOJICKYJIIPHOM (hOPMYITBI
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2.3 CBsI3b HEOPTaHMYECKUX U
OpPTaHMYECKUX BEIICCTB

Heopranvueckue u OpraHuyecKue KHUCIIOTHI.
Heopranuueckue M OpraHuyYecKMe OCHOBAHUA.
AMdoTepHbIe HEOPTAHUYECKUE W OPTraHUYECKHE
COCIMHECHMUSI. I'eneTnueckas CBSI3b
HEOPraHWYECKUX U OPraHUYECKUX BEIECTB

[TonrBepxnaTh CYILLECTBOBAHHE
reHEeTUYECKOU CBs3U MEXIY
HEOPraHUYECKUMU BELIECTBAMHU C
IIOMOLBIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKHUX
peaKuuii.

PackpsiBath CYILIHOCTb

OKHUCJIUTEIbHOBOCCTAHOBUTEIHHBIX
peaKuuii  TOCPEACTBOM  COCTABJIEHUSA
ANIEKTPOHHOTO OallaHCa ASTUX PEaAKIIHiA.
[IpoBomuTh peakuuu, MOATBEPKAAIOIINE
XapaKTepHbIE  CBOWCTBA  HM3y4aeMBIX
BCIICCTB, pacClio3HaBaThb OIIbLITHBIM Hy’l'eM
AQHUOHBI, TPHUCYTCTBYIOIIME B BOIHBIX
pacTBopax.

Hcnonb30BaTh  eCTECTBEHHO-HAy4YHBIC
METOAbI IIO3HAHUA — IMPpOBEACHUC,
HAOMIO/IEHUE U OMHCAHWE XHMHYECKOTO
SKCIEPUMEHTa (JI€MOHCTPAIMOHHBIE |
1a00paTOpHbIE OMBITHI, MPAKTHUYECKHE
paboThl).

6. [IpeacraBnsaTe pE3yNbTaThI
XUMHYECKOTO DJKCIIepUMeHTa B (opme
3allMCH  YPaBHEHHHM COOTBETCTBYIOLIUX
peakuuil ¥ 1eNaTh BHIBOABI HA UX OCHOBE.
Pacuérneie 3amaun:

oTpe/ieJICHUE MOJEKYISIPHOU (HOPMYJIBI
OpPraHMYECKOI0 BEIIECTBA IO MACCOBBIM
JIOJISIM aTOMOB XMMHYECKUX JJIEMEHTOB U
nmo wmacce (o0beMy)  TPOAYKTOB
CropaHus;

Hroro no pazneny

17

Pa3zgea 3. Xumus 1 s;Ku3HbL
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3.1. XUMHUS U )KU3Hb 4 Ponp xumum B oOecreueHUU HSKOJOTUYECKOM,| PackpbiBaTh poOJIb XUMUU B PELICHUU
DHEPreTHYECKOH W MHINEBOW OE30MaCHOCTH, | YHEPTrEeTHUCCKHUX, CBIPBEBBIX "
pazButud MenuuuHbl. [loHSATHE O HAay4HBIX| SKOJOTHYECKHX MPOOJIEM dYelloBEUecTBa,
METOA4axX IIO3HAHUA BEHIECCTB W XHUMHYCCKUX | OIMCHIBATH OCHOBHBIC HaITpaBJICHUA
peaxiuii. pa3BUTUS  XUMHYECKOH  HAykKu U
[IpencraBnenus 06 00X HAYYHBIX MPUHLIUNAX | TEXHOJIOTHH.

MPOMBIIIJICHHOTO  MOJydeHuss  BakHedmwmx | [Ipumenstsb npaBuIIa 0e30MmacHOro
BEIIECTB (Ha MpuUMepax MPOU3BOJCTBA aMMHUaKa, | OOpalleHHs c BELLIECTBaMU,
CEpHOI KUCIIOTBI, METAHOA). UCIIOJIb3YEMBIMU B TIOBCEIHEBHOM KH3HHU,
YesoBek B MHUPE BCIICCTB, MATCPUAJIOB U | IIpaBUJia IMMOBCACHUA B LCIIAX C6Cp€)KCHI/I$[
XUMHUYECKUX peaklUuid: XHUMHUS U 3I0POBbE| 3[I0POBbS U OKpPYKAIOIIEH MPUPOIHOMN
YeIIOBEKA; paBUIIa UCIIONIb30BaHUsI | Cpe/bl; TOHMMATh Bpea  (OMACHOCTH)
JIEKapCTBEHHBIX Iperaparos; mpaBuiia| BO3ACHCTBUS HA JKUBBIE OPraHU3MBI
0e30MMacHOTO WCIIOJIb30BAHUS MIPermapaToB| OMPEACIICHHBIX BCIIICCTB CMBICTT
OBITOBOM XMUMHHM B TOBCEeIHEBHON >ku3HM.| mokazarens [1JIK, moscHaTe Ha nmpumepax
britoBag xumudeckast rpaMOTHOCTB CIIOCOOBI YMCHBIICHUSA n
PeOTBPAICHHUS ux BpPEIHOTO
BO3/ICHCTBHS.
Uroro no pazaeny 4
OBIIEE KOJMYECTBO YACOB| 34

I10 ITPOIT'PAMME
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanuecrBo
Ne 4acoB Ha
n/n Tema ypoka NMpaKTHYecKue
padoTsbI
1 [Ipenmer oprannuyeckoil XuMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
2 Teopus cTpoeHust OpraHu4ecKux coeqnHeHnd A. M. byTiiepoBa, €€ OCHOBHBIE IIOJIOKEHUS
3 [IpencraBnenne o kinaccuukanuum oOpraHudeckux BemecTB. HomeHkinarypa (cucremaruyeckas) u
TPUBUAJIBHBIC HA3BAHUSI OPTaHUYECKUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P
9) MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA
7 OTUJIEH U MPOIUJIEH — MPOCTEHIINE MTPEICTaBUTENN ATKEHOB
8 [Ipaktrueckas padota Ne 1. «IlomyueHue sTuIeHa U U3YYEHHUE €TO CBOMCTBY 1
9 Ankanuensl. byraguen-1,3 u metunOyraauen-1,3. [lonryuyeHne CHHTETHYECKOTO KayyyKa U PE3UHBI
10 AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUs, T'OMOJIOTHUECKUH psa. ANeTwieH — HpocTediuni
IPEJICTaBUTENb aJIKUHOB
11 Brluncnenus 1o ypaBHEHHUIO XUMHUYECKONW PEaKIIUH
12 ApeHbI: 6€H30JT U TOTY0JI. TOKCHYHOCTh apEHOB
13 ['eHeTnyeckas CBSI3b yIiIeBOJIOPOA0OB, IPUHAUIEKAIINX K PA3IMYHBIM Kilaccam
14 [TpupoaHbIe UCTOYHUKH YTIEBOJOPOAOB: MPUPOIAHBIN T'a3 U MONYTHbIE HE(TAHbIE Tra3bl, HEPTh U MPOIAYKTHI
e€ nepepaboTKu
15 [TpupoaHble HCTOYHUKH YTIEBOAOPOAOB: MPUPOIHBINA ra3 U MOMYTHbIE HEPTSIHBIE Ta3bl, HEPTh U MPOTYKTHI
e€ nepepaboTKH
16 KonTposnpHas pabota no pasneny «YTriaeBoaopoab»
17 [IpenenbHble 0IHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJ. BogoponHas cBs3b
18 MHOroaTOMHBIE CIIUPTHI: ATUIEHTIMKOJIb U TIULEPUH
19 @DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3MYECKHE U XUMHUYECKUE CBOMCTBA, IPUMEHEHUE
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20

Anpaeruapl: GopMabACTH U alleTaIbAeTH . AIICTOH

21 OnHOOCHOBHBIE ITpeiesIbHbIE KAPOOHOBBIE KUCJIOTHI: MypaBbUHAs U YKCYCHasI

22 [Tpaktuueckas padota Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KHUCIOTHI»

23 CreapuHOBas U 0JIE€MHOBAsI KUCJIOTHI, KaK IPEACTaBUTENHN BBICIINX KAPOOHOBBIX KUCIOT

24 MbL1a Kak COJIM BBICIINX KAPOOHOBBIX KUCIJIOT, X MOIOLIEe JeiCTBUE

25 CrnoxHnble 3(hUpbl KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MIpOIN3 CI0KHBIX A3PHPOB

26 Kupsl: runponuns, npuMeHeHue, OMoJIornyecKasi poJib KUPOB

27 YriieBoapl: cocTaB, Kiaccuukanus. BaxHele npeacTaBuTelNu: TioKo3a, (pyKTo3a, caxapos3a

28 Kpaxmain u nemunrosnosa Kak NpupoIHbIE TIOITHMMEPHI

29 KontponpsHast pabora mo pasneny «Kucioponconepkamue opraHMYecKHe COoequHeHus»/ Bcepoccuiickas
IpoBepoyHas paboTa

30 OOmast XapakTepUCTHKa a30TCOJEpIKALIMX OpraHWYecKUX coequHeHuil / Bcepoccuiickas mnpoBepodHas
paborta

31 AMMHBI: METHJIAMUH U aHUJIUH

30 AMUHOKHCIIOTHI KaK aM(OTepHble OpraHWYecKHe COEJUHEHHUs, UX Ouonoruyeckoe 3HadyeHue. IlenmTupsl.
Benku kak mpupoIHbIe BEBICOKOMOJIEKYIISIPHBIE COSTMHEHHST

33 OCHOBHBIE TIOHSITHSI XUMHH BEICOKOMOJICKYJISIPHBIX COCTMHEHUI

34 OCHOBHBIEC METO/IBI CHHTE3a BRICOKOMOJIEKYJISIPHBIX coennHeHnid. [IimracTMacchl, kaydyku, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME: 34
W3 HUX KOHTPOJIBHBIX paboT: 2

37



11 KJIACC

Ne KosmuecTBo yacos
n/n Tema ypoka HA PaAKTHYeCKHe
padoTsI
1 XUMHAYECKUH dIIEMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpAIIHsI aTOMOB
5 Ilepnonnueckuit 3akoH u Ilepuonnueckas cuctema XMMU4eCKUX 351eMeHTOB 1. 1. Meneneesa, ux cBA3b €
COBPEMEHHOM TEOpUEN CTPOEHUSI AaTOMOB
3 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHHH 10 IpylnaM U IepHOIaM.
3HavYeHHUE MEPUOTUICCKOTO 3aKOHA U CUCTEMbl XUMHUYEeCKuX 351eMeHToB [|.11. MenneneeBa B pa3BUTUN HAYKU
4 CrpoeHue BeniecTBa. XUMUYECKasl CBsI3b, €€ BHUJIBI; MEXaHU3MBI 00Pa30BaHUS KOBAJICHTHOMN CBSI3H.
Bonoponnas cBs3b
5 BanentHocTs. DnekrpoorpunarenbHocTh. CTEneHb OKUceHus. BelecTBa MOJIEKyYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS
6 [TonsiTue 0 nucTiepcHBIX cucTeMax. VICTHHHBIE U KOJUTOMAHBIE PacTBOPHI. MaccoBasi 107151 BEIIECTBA B
pacTBope
7 Knaccudukanms 1 HOMEHKJIaTypa HEOPTaHUYECKUX COeIMHEHUN. [ eHeTHnuecKasi CBSA3b HEOPTaHUYECKUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB
8 Krnaccudukanus XuMHUECKUX peaklnii B HEOPraHUUYECKOM U OpraHN4ecKOl XUMUU. 3aKOH COXPAHEHHS MaCChI
BEIIIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS YIHEPTUU TTPH XUMUUECKUX PEAKIIHIX
9 CxopocTts peakiiuu. OOpaTuMbie peakiiui. XUMHUYECKOE PAaBHOBECHE
10 [IpakTuueckas padora Ne 1. «BausiHue pa3auuHbIX (HaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIUI 1
11 OnexTponutnyeckas aucconuaiys. [lonstue o Bonopoanom nokaszarene (PH) pactsopa. Peakuinu nonsoro
obOMeHa. ['uaponu3 opraHM4ecKnX U HEOPTaHUIECKHUX BEIIECTB
12 OKHCIUTENTbHO-BOCCTAHOBUTENbHBIC peakinu. [ToHATHE 00 37eKTPOoIM3e pacIIaBOB U PACTBOPOB COJICH
13 Kontponbras padota mo pazaeny «TeopeTnieckne 0CHOBBI XUMHU)
14 Mertaiuel, ux nosioxenue B [lepuoanyeckoit cucreMe xumudeckux 3ineMeHnToB J[. . Menzaeneesa u
0COOCHHOCTH CTpoeHHUs aToMOB. O01Me PU3NYECKUE CBOWCTBA METAIIJIOB
15 CmuiaBbl METaIOB. DIEKTPOXUMUYECKUN Sl HAPSHKEHUN METAIIJIOB
16 XUMHUYECKHE CBOMCTBA BAXKHEUILIUX METAIUIOB (HATpUl, KM, KaJIbLIMI, MATHUNA, A TFOMUHUANA) U UX

COCTUHEHUN
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17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCAUHECHUI

18 XUMUUYeCcKre CBOMCTBA IIUHKA, KeJie3a U MX COCTMHECHUM

19 [TpakTrueckas padota Ne 2. "Pemenue skciepuMeHTAIBHBIX 3a71a4 110 TeMe «MeTaib"

20 Hewmeramnsl, ux nonoxxenue B Ileprnoanueckoit cucteme xumudeckux 35eMeHToB J1. 1. Menneneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21 dusnuecKkue cBOMCTBa HEMETAIIOB. AJUIOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepsbl, hocdopa u
yriepojia)

22 XUMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX COCTUHEHHI

23 XUMHUECKUE CBOICTBA a30Ta, pochopa 1 X COCTUHEHUI

24 XHMMHYECKHE CBOMCTBA YIIepOoaa, KPDEMHUS U UX COCUHEHUN

25 [IpumeHeHne BaXHEUIINX HEMETAVIOB U UX COCIMHEHUN

26 O606HIS:HH€ U CUCTEMAaTU3alUs 3Haf11/n?1 o TeMe «Hemeramnb». Berunciaenus no ypaBHEHUSIM XUMUYECKUX
peaKkuii 1 TEePMOXUMUYECKHE PACUETHI

27 [TpakTryeckas padota Ne 3. «Perienue skcriepuMeHTaNIbHBIX 3a/1a4 1o Teme "HemeTamibl"»

28 KonTponbnas padbota o temam «Metamis» u «Hemeramib»

29 Heopranuueckue u oprannyeckue KuciaoTel. Heoprannueckue u opraHn4eckue OCHOBaHUS

30 AMpoTepHble HeOpraHM4eCKHe U OpraHMYecKrue CoequHEHMs. [ eHeTnueckas cBA3b HEOPraHU4eCKUX U
OpPraHUYECKUX BEILECTB

31 Poinb XxuMum B oO6ecrieueHNH SKOJIOTHYECKOH, SHEPreTHUYECKOM U MUIEBON O€30MaCHOCTH, Pa3BUTUU
MEIUIMHBI

32 [IpencraBienust 06 0OIMKMX HAYYHBIX MPUHIMIIAX MPOMBILIUIEHHOTO MOJYYeHHs BaXKHEHUIITNX BEUIECTB

33 YenoBek B MUpPE BELIECTB U MATEPUATIOB

34 XUMHS U 3I0pPOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME: 34
W3 HUX KOHTPOJIBHBIX paboT: 2
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IHEPEYEHbDb

(KOAUDPUKATOP) PACIIPEJEJIEHHBIX IO KJIACCAM

MPOBEPSIEMBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbBHOM ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMS
N 3JEMEHTOB COJAEPKAHUA 110 XUMUH

IIpoBepsieMble TPeOOBAHUSA K Pe3yabTATAM OCBOEHMSI OCHOBHOM

o0pa3zoBateabHoil nporpammsbl (10 kiaacc)

Kon
NMpoBepsieMor 0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbI CpelHero 001ero o0pazoBaHus

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

11

ChopMupoBaHHOCTh  MPEACTAaBICHHM O  XUMHYECKOHW  COCTaBISIOLIEH
GCTGCTBGHHOHayLIHOﬁ KapTUHBI MHUpPA, POJIM XMMHUW B IIO3HAHHHU SIBJICHUN
OpUpPOAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€
(YHKIMOHATLHONH TPAaMOTHOCTH, HEOOXOAMMOW [UIS pEIIeHHs] MPaKTHIECKUX
3a/la4 U IKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBBIO U
MIPUPOIHON Cpese

1.2

Bnanenne  cucremoil  XMMMYECKMX ~ 3HaHUM, KOTOopas  BKJIIOYaeT:
OCHOBOIIOJIAraroIye HOHATHSA (Monexyina, BaJICHTHOCT,
JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKMUCJICHUS, XMUMHUYECKas CBs3b, MOIIb,
MOJIIpHasi Macca, MOJISIpHbIH 00BbEM, YIJIepOJHbIN CKeNeT, (pyHKIMOHAIbHas
rpynna, pagukai, H30Mepus, H30MEpbl, TOMOJOTMYECKMHM psJl, TOMOJIOIH,
YIJIEBOAOPOABI, KUCIOPOA- U a30TCOAECpIKALIUE COCIAUHEHUs, OUOIOTHYECKU
aKkTHBHBbIE BellecTBa (yIJIEBOABI, JKHUPBI, OENKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BE€HO, BBICOKOMOJEKYJSPHbIE COEIMHEHUS); TEOPUH U 3aKOHBI
(Teopusi XMMHMUYECKOI'O CTpOEHHsI opraHudeckux BemectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMUECKUHN S3bIK XUMHH, (DAKTOJIOTMUYECKHE CBEICHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUH U OE30MIaCHOM MCIOJIb30BAaHUM Ba)KHEUIIMX
HEOPraHMYECKUX M OPraHWYEeCKUX BEIIECTB B OBITY M INPaKTUYECKOU
JESITEIBHOCTH YEJIOBEKA

1.3

CdopMHpOBaHHOCTh YMEHUH BBISBIATh XapaKTepHbIE TNPU3HAKK MOHSTUH,
YCTaHABIUBATh UX B3aMMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOIIME ITOHATHS
IIPY ONMCAHUM COCTaBA, CTPOCHUS U NPEBPAEHUNA OPraHWYECKUX COETMHEHUIN

14

(pa3BepHYTOM, COKpaIleHHON) (POPMYNI OpraHUYECKUX BEIIECTB M YpaBHEHUH
XUMHYECKUX pPEaKIUi, H3TOTaBIMBATh MOJAEIHU MOJIEKYI OpraHuYecKuX
BCHICCTB AJIA UJITIOCTpAI UX XUMHUYCCKOI'0 U IMPOCTPAHCTBEHHOT'O CTPOCHUSA

1.5

ChopMHUpPOBAaHHOCT YMEHUW YCTAHABIWBATH NPHUHAIICKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEIECTB MO MX COCTABY M CTPOEHUIO K OIPENIEIEHHOMY KJ1accy
(rpymre) coeAMHEeHUH

(YyrieBomopo/isl, KHCJIOPO/I- 5 a30TCOJIepKAIIIHE COEIUHEHMUS,
BBICOKOMOJICKYJISIPHBIE COCJIMHCHHS), aBaTh UM Ha3BaHUS o
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cucremarnyeckoil HomeHkiarype (IUPAC)

1.5

ChopMupOBaHHOCTb yYMEHHUS ONpPENENATh BHJbBl XMMHUYECKOH CBS3M B
OpPraHMYECKUX COSAMHEHUSX (OJMHAPHBIE U KPAaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHHUS MPUMEHSTH: IOJOXKEHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A.M. BytiepoBa miisi OOBSICHEHUS 3aBUCHMOCTHU
CBOMCTB BEILIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUs MAaccChl
BELIECTB

VYrneronmopoasl. Kucimopoacomepkamue #u a30TCoAEpKAIIHe OPraHUYECKUE
coelMHEeHUs. BhICOKOMONEKyIsIpHbIE

COCOUHCHUA

2.1

CdopmupoBaHHOCTh YMEHUHN NMPUBOAUTH TPUBUAIbHBIC Ha3BaHUS OTAEIbHBIX
OPraHWYECKUX BEIIECTB (ITWJICH, NPOIWJICH, alleTUJICH, STUJICHTIUKOJb,
ruepus, GeHon, ¢GopManbIerui, areTanbleru]l, MypaBbHHAs KHCIOTA,
YKCYCHasl KHCJIOTA, OJICMHOBas KHCIJIOTa, CTEAPUHOBAs KHUCJIOTA, TIIOKO3a,
(bpyKTO3a, KpaxMaJ, eJUII0JI03a, TTIUIIH)

2.2

CpopMHUpOBaHHOCTH YMEHUHN XapaKTEPU30BATh COCTaB, CTPOCHHE, (PU3HUECKUE
U XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTEICH pPa3IMYHBIX KJIACCOB
OpraHWYECKUX BEIIECTB (MeTaH, JTaH, OTHICH, MPOMHWICH, alleTUJIEH,
OyraaueHn-1,3, metunOyraauen-1,3, 6eH30I1, METaHOJ, 3TaHOII, STHUJICHTJIUKOb,
JIMIEpUH, PEHOJI, alleTaabIeTu/l, MypaBbUHAS U YKCYCHAs! KUCJIOTHI, TIIIOKO03a,
Kpaxmall, [eJUTI0JI03a, aMUHOYKCYCHasl KHCII0Ta)

2.3

CdopmMupoBaHHOCTh YMEHHUS WIUTIOCTPUPOBATh N€HETHUYECKYIO CBSI3b MEXKIY
TUNAYHBIMU TPEICTABUTEISAIMU DPA3IUYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
YPABHEHUSAMM COOTBETCTBYIOIIIMX XUMHUYECKHX PEAKIHM C HCIOJIb30BAaHUEM

CTPYKTYPHBIX (popMyII

2.4

CdopmMrpoBaHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUHUKH

YTJIEBOJAOPOAHOTO Chipbsi (HEe(Th, MPUPOAHBIM Tra3, yroip), CHOCOOBI HX
nepepaboTKU U NPAKTHYECKOE MPUMEHEHHE MPOTyKTOB NepepadOTKU

XUMHUA U KU3HBL. PacueTsl

3.1

CdopmupoBaHHOCT, YMEHHI BIaJeTh CHUCTEMOW 3HAaHUH 00 OCHOBHBIX
METOJaX HAy4YHOTO TIO3HAHHS, MCIOJIB3YEeMbIX B XHMHUHM TPU H3YYCHHUH
BEIIECTB M XUMHUYECKHX SBJICHHH (HaOMIOJeHNe, W3MEpEeHUe, SKCIIEPUMEHT,
MOJICIMPOBAHNE), HWCIOJIb30BaTh CHUCTEMHBIE XWMWYECKHE 3HAHHS JUIs
MPUHATHS PEIIeHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSX, CBS3aHHBIX C
BEIIECTBAMH M WX TPUMEHEHUEM

3.2

CchopMupoBaHHOCTh YMEHUI COOMIOATh MpaBUIIa MOJIB30BAHUS XUMUYECKOM
MOCYy/ION M JTabopaTOpHBIM O0OPYTOBAaHMEM, a TAKXKE IMpaBHiia OOpaIieHus c
BEIIECTBAMH B  COOTBETCTBUM C HHCTPYKIHUSMH IO  BBIMOJHEHUIO
na0opaTOpHBIX ~ XUMHUYECKHX  onbiToB  CPOpPMHPOBAHHOCTH  YMEHHM
IUTAHUPOBAaTh W BBIMOMHATH XMMHUYECKHHA HKCIEPUMEHT (IpeBpallieHust
OpPraHMYECKUX BEIIECTB MPU HAarPEBAHUH, MTOJIyU€HUE STHUIICHA U U3yYEHHE €0
CBOWCTB, KAUeCTBEHHbIE pEaKIMM OPraHWYECKUX BEIIECTB, JEHATypaIs
OeNKOB MpH HAarpeBaHWM, LBETHblE peakuuu OenkoB) ChopMHUPOBaAHHOCTH
YMEHUH TIAHUPOBATh U BBIMOIHATE XUMUYECKHH SKCIIEPUMEHT (IIpeBpallieH s
OpPraHUYECKUX BELIECTB IPU HArPEeBaHUU, IOJyYCHHE ITUIICHA
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3.3

ChopMHUpPOBAaHHOCT, YMEHHH IUIAHUPOBATH M  BBHIMOJHATH XUMHUYECKHUM
SKCIEPUMEHT (MpEeBpalleHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUH,
MOJIyYeHUE OTUJICHAa W M3yYEHHE €ro CBOMCTB, KayeCTBEHHBIE pEaKlUU
OpraHHu4Y€CKUX BCHICCTB, ACHATypalud 6€JIKOB IIpyu Harp€BaHuH, HIBCTHLIC
peakuuu OeIKOB) B COOTBETCTBHH C NMpaBUJIAMH TEXHUKH O€30MaCHOCTH MpPH
OOpaIIeHnu ¢ BEleCTBaMU U J1aOOpaTOPHBIM 000PYJOBAHUEM; MPEICTABIATH
pe3ynbTaThl XMUMHYECKOro »JKCIepuMeHTa B (opMe 3alucu  ypaBHEHH
COOTBETCTBYIOIMX peakiuii U (HOpMyTUpOBaTh BBHIBOJBI HAa OCHOBE 3THUX
pe3yJIbTaToOB

3.4

ChopMupoBaHHOCTE YMEHHH TPOBOAWUTH BBIYHCICHUS 10 XUMHUYECKUM
ypaBHEHHUSAM (Macchl, OOBEMa, KOJMYECTBA HCXOJHOIO BEIIECTBA MU
MPOJIYKTa PEAKIMU 10 U3BECTHBIM Macce, 00beMY, KOJIUYECTBY OJIHOTO H3
WCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

3.5

ChopMHUpPOBAaHHOCTh YMEHHH KPUTUYECKH aAHAIU3HPOBATh XUMUYECKYIO
nH(}OPMALIHIO, TOJY4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
nHbopmanuu, cetb IHTEpHET 1 qpyrue)

3.6

ChopmupoBaHHOCTE ~ yYMEHUH  coONMOJaTh  MpaBWiIa  DKOJOTUYECKU
1eJIecO00pa3HOr0 TMOBEACHUSI B OBITY M TPYAOBOHM JEATEIHHOCTH B ILEISIX
COXPAHEHHUS CBOETO 37I0POBbs

U OKPYKAIOWIEH MPUPOJHOM CpEellbl, OCO3HABATh OMACHOCTh BO3JECHCTBUS Ha
JKUBbIE OPraHU3MBbI OIPENEICHHBIX OPraHUYECKUX BEIIECTB, IIOHUMAs CMBbICI
nokazarenss ITJAK (mpenenbHO JOMyCTUMOM KOHLEHTpPALWu), MOSACHATh Ha
IIpUMEpPAX CIIOCOObI YMEHbIICHUS U MPEIOTBPAILIEHUS UX

BpCaAHOIoO BO3JICHCTBUS Ha OpraHnu3M 4YCJI0OBCKaA

IIposepsiemble 2jieMeHTHI cogep:kanus (10 kaacc)

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

TeOpeTI/IquKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHUHU

11

HpCI[MCT OpFaHI/ILIeCKOI\/JI XUMHHU: €€ BO3BHUKHOBCHHUEC, PA3BUTHC U 3HAYCHHUC B
MOJIy4YEeHUH HOBBIX BEILIECTB U MAaTe€pUajioB. TeopHsi CTPOCHHS] OPraHUYECKHX
coenuHeHnit A.M. BytnepoBa, €e OCHOBHBIE MOJIOKECHHS

1.2

CrtpykTypHble (OPMYJIBl OpPraHUYECKHUX BelecTB. ['oMoJorus, uzomepus.
XuMHYecKasi CBA3b B OPraHMYECKUX COEAMHEHUSIX — OJUHApHbIE M KpaTHBIE
cBsi3u. [lpesncraBnenue o KinaccupUKaIMM OPraHUYeCKUX BEIECTB

1.3

Homenkmatypa  opraHMyeckux  COEIWHEHWH  (cucTeMarudeckas) U
TPUBHAJIbHBIE HAa3BAaHUS BAXHEHIIINX TPEICTaBUTENICH KIACCOB OPTaHUYECKHUX
BELIECTB

YrneBoopo bl

2.1

ATKaHBI: COCTaB M CTPOECHHME, TOMOJIOTMUECKMH pan. Mertan u 3TaH —
MPOCTEHIINEe MPEICTaBUTENIN AJTKAHOB: (U3NYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMEIIEHUsT W TOPEHHs), HAXOXKIACHHE B IPHUPOAE, MOIYYEHHE U
IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKUM pAN. DTUIEH U MPONMIEH —
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MPOCTEHIINE TPEICTABUTENIN ATKEHOB: (PU3NYECKUE M XUMHUYECKHE CBOHCTBA
(peakuuMy TUIPUPOBAHMS, TaJOTEHUPOBAHUSA, TUIpATAllUU, OKHUCICHUS H
MOJIMMEPU3AIUN), TIOJTYyYEeHHUE U TPUMEHEHHUE

2.3

Ankanuensl: OyramueH-1,3 u mermwiOyranueH-1,3: cTpoeHHE, BaKHEHUIINE
XUMHUYECKHE CBOMCTBA (peakiiys MOJTUMEPU3ALINH ).

Ilony4yeHne CHHTETHYECKOTO KaydyyKa U PE3UHBI

2.4

AJIKMHBI: COCTAaB U OCOOCHHOCTU CTPOEHHsI, TOMOJIOTUYECKUN psifl. ALIETHIIEH —
IIPOCTEUIINN NTPEACTABUTENb AJIKUHOB: COCTAB,

CTpoeHue, (u3nYeckue M XMMHUYECKHE CBOICTBA (peakluM THUIPUPOBAHMI,
TaJIOTCHUPOBAHMSA, TUApAaTalluu, FOpCHHH), MOJIY4YCHUC U TPUMCHCHUC

2.5

Apensl. benzon: cocrtaB, cTpoeHue, (u3MUECKUEe U XHMHUYECKHE CBONCTBA
(peakiuu TrajoreHUpOBaHUS M HUTPOBAHMS), TOJYYCHHE U TPUMEHEHHE.
Tonyon: cocraB, cTpoeHue, (pusmveckre M XMMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHKUS W HUTPOBAHUS), MOJyYE€HHUE M TpUMEHEHUEe. TOKCHYHOCTh
apeHoB. ['eHeTHYeCcKas CBA3b MEXAY YIVIEBOAOPOJAMM, IPUHAIICKALIUMU K
pPa3JIMYHBIM KJIaCCAM

2.6

[IpupoaHbIE HMCTOYHHKM YIJIEBOAOPOMOB. I[IpHpOmHBI Ta3 W MOMYyTHBIC
HedTsHbIe Ta3bl. HedTh u ee mpoucxoxaerne. CriocoOsl mepepaboTku HePTH:
HEePEroHKa, KPEKUHr (TePMHYECKHUil, KAaTaauTHYeCKHUil), muposu3. [IpoayKTe
nepepaboTkn He(pTH, WX NPUMEHEHHE B NPOMBIIIICHHOCTH M B OBITY.
KaMeHHBIH yToJib U MPOIYKTHI €ro repepaboTKH

Kucnopoconeprxaiye opraHn4eckiue CoeIMHEHNs

3.1

HpeHeHLHLIe OOAHOATOMHBIC  CIIMPTHI. MeTtaHon W 3TaHON: CTpOCHUC,
(1)I/I3I/IIICCKI/IC U XHMHOYECKHE CBOMCTBA (peaKHI/II/I C AaKTUBHBIMH MCTaJlJlaMU,
raJlorcHoBoA0OpoaAaMu, FOpeHI/IC), MMPUMCHCHHUC. BOI[OpOI[HBIe CBA3U MCIKAY
MOJICKYJIaMH CIITMPTOB. HeﬁCTBHe MCTAHOJIa YU 3TaHOJIa Ha OpTraHHU3M 4Y€JIOBCKaA.
MHoOroaToMHEIE CIIUPTHI. OTUJICHTIINKOIb U TJIMICPUH: CTPOCHUC, (I)I/I3I/I‘ICCKI/IC
N XUMUYECKHE CBOICTBa (BSaHMOI[GfICTBHG CO MCJIOYHBIMHM MCETaJlllaMH,
KauCCTBCHHAA pCAKIUA Ha MHOI'OAaTOMHBIC CHI/IpTBI). I[CﬁCTBHe Ha OpraHusm
YCJIOBCKaA. HpI/IMeHeHI/Ie MIIMIOCPUHA U OTUJICHTJIUKOJIA

3.2

deHon: CTpOEHHUE MOJEKyNbl, (U3MUECKHUe UM XUMHUYECKHEe CBOMCTBA.
Toxcuunocts denona. [Ipumenenue penomna

3.3

AJ'IBIICPI/II[LI 1 KCTOHBI. q)OpMaJ'IL)ICFI/IZ[, afCTaJIbACTH: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC
H XHMHYECKHE CBOMCTBa (peaKI_[I/II/I OKHCJICHHMSI MW  BOCCTAaHOBJICHHA,
Ka4CCTBCHHLBIC pCaKI_II/II/I), TIOJIYUYCHHUC U IPUMCHCHUC

3.4

OaHOOCHOBHBIE TpeJieNibHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAsl U YKCYCHas
KHUCJIOTBI: CTpOeHUE, PU3NYeCKUue U XMMHUYECKHUEe CBOMCTBa (CBOWCTBa, 00IIMe
JUIA Kjacca KHUCJIOT, peakuusi STepuHuKaiyu), MOJydeHHe U NpPUMEHEHHE.
CreaprHOBas U 0JIEMHOBAs KUCJIOTHI KaK MPEICTaBUTENIH BBICIINX KapOOHOBBIX
KUCJIOT. MbljIa KaKk COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JIeiicTBHE
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3.5

CrnosxxHble 3(UpHI KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX]
a¢upos. XKupsl. ['naponus xxupos. [IpumeneHue K1UpoB.
buosiornueckas poJib JKHpPOB

3.6

VYraeBozpl: cocTaB, Kiaccu(pUKays yrieBoI0oB (MOHO-, 1U- U MOJIUCAXAPHUIbI).
['moko3a — mpocTeimmii MOHOCAaxapua: OCOOGHHOCTH CTPOCHHS MOJIEKYIIHI,
bu3nyeckre U XMMUUYECKUE CBOMCTBA (B3aMMOAECHCTBUE C THIPOKCUIOM MEIU
(IT), okucnenne aMMuaYHBIM pacTBOpoM okcuia cepedpa (1), BoccraHoBieHue,
OpoXKeHME TJIIOKO3bl), HAXOXKIEHHUE B MPUPOJE, IPUMEHEHHE, OMOoIornyecKas
poisib. @otocuHTe3. PpyKTO3a Kak M30Mep INOKO3bl. Kpaxman u meironosa
KaK NpUpoJHbIe noauMepbl. CTpoeHne KpaxMala U LeJUoa03sl. Ousndeckue u
XMMHUYECKHE CBOMCTBA Kpaxmaiia (THAPOJIN3, KAUECTBEHHAs! PEAKIIMS C HO/I0M)

A3oTcozepkale OpraHn4eckue CoeAMHEHUS

4.1

AMUHOKHUCIIOTHI Kak aM(OTepHble opraHndyeckue coeauHenus. Ouznueckue u
XUMUYECKHE CBOMCTBA aMHHOKHUCIIOT (Ha MpUMepe IIHIMHA). bruonorndyeckoe
3HaYeHNe aMUHOKUCIOT. [lentu sl

4.2

benkn kak mpUpOAHBIE BBICOKOMOJEKYJSApPHbIE coenuHeHusd. llepBuuHas,
BTOpUYHAS M TPETUYHAS CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa OEIKOB:
TUAPOJIN3, ICHATYpALIU,

KauCCTBCHHBIC PCAKIIMN HA Oenxu

BBICOKOMOJ'IeKy.HHpHBIe COCIUMHCHUA

5.1

OCHOBHBIE TIOHSITHS XHMHUH BBICOKOMOJICKYJIAPHBIX COCIII/IHCHI/II;'II MOHOMCDP,
MOJIUMEDP,  CTPYKTYpHOE  3BEHO, CTENEHb  IOJMMEpU3ALUH,  CPEIHSA
MoJieKyisipHass mMacca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX
COEIMHEHUH — MTOJIMMEPHU3aLus U

MNOJIMKOHACHCAIIUA

5.2

OKCHepUMEHTAJIbHBIE METOJIbl HW3YYEHHs BEIIECTB M HX IpeBpallleHui:
O3HaKOMJIEHHE C 0O0pa3llaMd MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
r1acTMacc, kayuykos. [lonydeHre CHHTETHUECKOro KayuyKa U pe3UHbI
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IIpoBepsiemble TPeOOBAHUSA K Pe3yJabTATAM OCBOEHMSI OCHOBHOM

oOpa3oBareabHoii nporpammsl (11 kiacc)

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble mnpeaMeTHbIE Pe3yJabTAThl OCBOEHUSI OCHOBHOI
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TGOPCTI/I‘ICCKI/IG OCHOBBI XMUMHH

11

Bnagenue cuctemMol XMMHMUYECKHMX 3HAHHMM, KOTOpas BKIIOYAeT:
OCHOBOMOJIAraoue NOHATUS (XUMUUYECKUN AJIEMEHT, aTOM, 3JIEKTPOHHAs
obonouka aroma, s-, P-, 0d-3JEKTPOHHBIC OpPOUTATM aTOMOB, HOH,
MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCJICHMS,
XUMHYECKas CBsI3b, MOJIb, MOJISIpHAsE Macca, MOJSIpHBIA 00BeM,
KPUCTAJUTMYECKAsl PelIeTKa, TUIBI XUMUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE, 3K30- U JHAOTEPMUYECKUE, PEAKLUUU HOHHOTO
oOMeHa), pacTBOpP, DJIEKTPOJUTHI, HEIIEKTPOJUTHI, IICKTPOIUTHUYECKAS
JUCCOLMAIUs, OKHUCIIUTENNb, BOCCTAaHOBHUTENb, CKOPOCTb XMMHMUECKOMN
peakuuy, XHUMUYECKOE€ pPABHOBECHE); TEOPHUM U 3aKOHBI (TEOpus
BJIEKTPOJIUTHYECKON  auccouuanuu, Ilepmommueckuin  3akon .M.
Menpeneesa, 3aKOH COXPaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUHU, (HAKTOJOTUUECKHE CBEJICHMSI O CBOMCTBAX,
cocTaBe, IIOJyYeHUH U O€30MaCHOM MCMOJIb30BAaHUM  Ba)KHEHUIINX
HEOPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOW JeATEIBHOCTH
YeJnoBeKa

1.2

ChopMHpOBaHHOCTh YMEHMHM BBISBIATH XapaKTEpHbIE TMPU3HAKH U
B3aUMOCBSA3b M3YYEHHBIX [OHATHM, NPUMEHATH COOTBETCTBYIOIIHE
MIOHSATHUSA IIPU OIMCAHNUU CTPOEHHUS U CBOMCTB HEOPraHUYECKUX BEIIECTB U
WX TIpEBpaIlCHUl; BBIABIATH B3aUMOCBA3b XHMHUYECKMX 3HAaHHU C
MIOHATUSAMHU U

OpEACTABICHUAMU APYTHUX CCTCCTBCHHOHAYYHLIX TPCIAMCETOB

1.3

Brnamenne OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHUS BEIIECTB W
XUMHYECKUX SIBJICHUM (HaOII0IeHe, U3MEpPEHUE,

OKCIICPUMCHT, MO,Z[CJ'II/IpOBaHI/Ie)

14

ChopMUpOBaHHOCTh YMEHHUH OMNpENeNsATh BaJEHTHOCTb U CTENEHb
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX Pa3IMYHOIO COCTABa,
BHUJI XHUMHUYECKOM CBA3M (KOB&JIEGHTHAs, MWOHHAs, MeTaJIn4yecKas,
BOJAOPOJHAs) B COEIUMHEHUSAX, TUI  KPUCTAIIMYECKOH  PEIIETKH
KOHKPETHOTO BEILECTBA (aTomHas, MOJIEKYJISIpHAs, VOHHas,
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MeTaJUTHYeCcKas)

1.5

ChopmupoBaHHOCTh yYMEHUN OMNPENENATh XapaKkTep CpeAbl B BOJHBIX
pacTBopax HEOPraHUYECKUX COCIUHEHHIM

1.6

ChopMupoBaHHOCTH YMEHHSI KIIACCU(DUIIMPOBATH XUMHUYECKHE PEAKITUH TIO
pa3NUYHBIM TpU3HAKaM (YHCITy U COCTaBY pEardupyrolfX BeIIeCTB,
TeIIoBOMY J((deKTy peaknuu, W3MEHEHUIO CTCICHEeW OKHUCIICHUS
3JIEMEHTOB, 0OPAaTUMOCTH PEAKILINH, YIACTHIO KaTaau3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUHN COCTABIATH YPaBHEHHS PEAKLUUN pa3IMYHBIX
THUIIOB, TIOJHBIE M COKpPAILCHHbIE YpaBHEHHs peakuuii MOHHOro oOMeHa,
YUUTBIBASL YCIIOBUSA, IIPU KOTOPBIX 3TH PEAKLUUU UAYT A0 KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUH MPOBOAMTH pEAKIMH, TOATBEPKAAIOIINE
KAueCTBEHHBIH  COCTAB  PA3IMYHBIX  HEOPraHWYECKUX  BEIIECTB,
pacrmo3HaBaTh ONBITHBIM IIyT€M HOHBI, MPHUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB

1.9

ChopMupoBaHHOCTh YMEHMI paCKpbIBaTh CYHIHOCTH OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUI MOCPEICTBOM COCTABICHUS 3JIEKTPOHHOTO
OanaHca 9TUX peakuui

1.10

CdopmMupoBaHHOCTH YMEHHI OOBACHSTH 3aBUCUMOCTh

CKOPOCTH XUMHUYECKOU PEaKIMH OT pPa3luYHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTH ~ YMEHUH  OOBSICHATH  XapakTep  CMEIeHUs
XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JCWUCTBUS
(mpunnun Jle Hlatense)

O6u1a51 H HCOPraHUYCCKasA XUMHA

2.1

CdopMupoBaHHOCTh YMEHUHN pacKpbIBaTh cMbICI [leprnoanueckoro 3akoHa
J.1. MeHnneneeBa W JEMOHCTPUPOBATH €0  CHCTEMATH3HUPYIOIIYIO,
OOBSCHUTENIBHYIO Y IPOTHOCTUYECKYIO (DYHKIIUH

2.2

CpopMHUpPOBAaHHOCTh YMEHUW XapaKTEPU30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMMYEeCKHUX »dJemMeHToB 1 — 4 mnepuonoB Ilepuonnueckoit
cucTtemMbl Xxumudeckux sneMmeHToB .M. MenneneeBa, HCNONIb3ys MOHITUSA
"S-, p-, d-a;mexkTpoHHBIe OpOHTaANTH", "IHEPreTHUECKHUEe YPOBHH", OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XHMMHUYECKHX OJJIEMEHTOB W HX
COCMHEHUN MO mnepuojaM U rpynnam llepuonnueckoid cucTeMbl
xumudeckux dyementoB .. Menaeneena

2.3

ChopmupoBaHHOCTh yMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA HEOPTaHMUYECKUX BEIIECTB Pa3UYHBIX KIIACCOB,
MOATBEPKIATh  CYIIECTBOBAaHWE  TEHETHYECKOW  CBSI3M  MEXIY
HEOPraHUYECKUMU BEIECTBAMHU c TTOMOIIIBIO ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ
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2.4

CdopMupoBaHHOCTD yMEHUH yCTaHaBJINBATh IPUHAJIEKHOCTh
HEOPraHMYECKUX BEIECTB II0 HMX COCTaBy K OIPEAEICHHOMY KJIAcCy
(rpymme) coeaMHEHNUH (IPOCThIE BEIIECTBA — METAJUIBI U

HEMEeTaJlJIbl, OKCHU/Ibl, OCHOBAHUS, KHCIIOTHI, aM(pOTepHbIE THAPOKCHIBI,
COJIH)

2.5

ChopMupoBaHHOCTh YMEHUH HCHOIB30BATH XUMHUECKYIO CUMBOJIMKY JIJIS
cocraBieHUs (GOPMYNl BEIIECTB W ypPAaBHEHUH XHMHUYECKUX pPEaAKIIHA,
cucremarnyeckyro HoMmeHkiarypy (IUPAC) u TpuBuasibHble Ha3BaHUS
OTJENbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbld ras, YIJEKHUCIbIA ras,
aMMHaK, raieHas U3BeCTb, HEraleHasi U3BeCTh, IUThEBAS COJA, TUPUT U

Jpyrue)

2.6

ChopmMupoBaHHOCTh yMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME
XUMHAYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYIICCTBOBAHME  TI'CHETUYECKOH  CBSI3U  MEXIY
HEOPTraHUYEeCKUMU BEIIECTBAMHU C TIOMOIIIBIO ypaBHCHUI
COOTBETCTBYIOLIMX XUMUYECKUX PEaKIIHiA

2.7

CchopMupoBaHHOCTb YMEHUH IUIAHUPOBATH M BBINOJHATE XUMHYECKUMN
9KCHEpUMEHT (pa3jioKeHue IMEepoKCHAa BOJIOpOJa B IPUCYTCTBHU
KaTaju3aropa, OIpe/elieHue Cpelbl PacTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAJIbHOIO HWHAMKATOpPA, BIMSHHUE pa3IM4YHBIX (PAKTOPOB Ha
CKOPOCTh ~ XMMHYECKOM  peakuu, peakuud HOHHOro  oOMeHa,
KayeCTBEHHbIE PEAaKIMU Ha Cyib(ar-, KapOOHAT- U XJIOPUA-aHHOHBI, Ha
KaTHOH AaMMOHHUS, pEIlIEHHWEe OSKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaM
"Metamnel" u "Hemeramnel") B COOTBETCTBHM C TNpaBUJIaMH TEXHUKU
0€30MacHOCTH TMpH OOpalleHWH C BELeCTBAMU M JIaOOpaTOPHBIM
000py/i0BaHUEM; MPEACTABIATh PE3YJIbTaThl XUMUYECKOTO AKCIIEPHUMEHTA
B (¢opMe 3anmucd ypaBHEHUH  COOTBETCTBYIOIIMX  pEAKIUH U
(hopMyIIHpoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJbTAaTOB

2.8

ChopMUpOBAaHHOCT, ~ YMEHUW  COOMIOJATh  TMpaBUjia  TOJIH30BAHUS
XUMUYECKONW TIOCYAOW W J1abopaTOpHBIM OOOpYJOBaHHEM, a TaKke
npaBujia oOparieHus: ¢ BEIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMU T10
BBITIOJTHEHUIO J1a00OPaTOPHBIX XUMHUYECKHUX OTBITOB

2.9

ChopMupOBaHHOCTh YMEHHUI XapaKTepU30BaTb XUMHUECKHE MPOIECCHI,
JeKalMe B OCHOBE ITPOMBIIIJIEHHOIO IIOJYyYEHUS CEPHOM KHCIOTHI,
aMMMaka, a Takke C(HOPMUPOBAHHOCTh TpPEACTaBICHUH 00 o0mux
HAyYHBIX IPUHIUIAX U

OKOJIOTHYCCKHX HpO6HCMaX XUMHUYCCKOIr'0 IpOU3BOACTBA

XUMHUA U KU3HL. PacyeTsl

3.1

ChopMupOBaHHOCTh TPEACTABIEHUH O XUMHUYECKOW COCTaBISIOIIECH
€CTeCTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUU B MO3HAHUU SIBJICHUMN
npupoasl, B (OPMHUPOBAHUM MBILIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATBHOM  TPaMOTHOCTH,  HEOOXOOUMOH Ui pelIeHHs
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MPAKTUYECKUX 3a/a4 W DSKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpejie

3.2

ChopMupOBaHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XMMUYECKYIO
nH(OPMAIIHIO, TIOTYYaEMYI0 U3 pa3HbIX UCTOYHHKOB (CpeAcTBa MacCOBOM
KOMMYHMKaIUH, ceTb IHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCTE  yMEHHU  COONIOAATh MpaBWIa  AKOJOTHYECKU
1eJ1ec000pa3HOro MOBEIEHHs B OBITY M TPYIOBOM JEATEIHHOCTH B IEIISAX
COXpaHEHUs CBOETO 370POBbS U OKPYKAIOIIEH IPUPOTHON CPEIbI

3.4

Oco3HaBaTh OIIaCHOCTb BO3ACHUCTBHUSI Ha KHBBIC OpraHnu3MbI
OIIPCACIICHHBIX BEIICCTB, IIOHUMAA CMBICII ITOKA3aTECIIsa HI[K, IIOACHATH Ha
IIpuMepax CII0COOBI YMCHBIICHUSA U MNPEAOTBpALlICHUA HX BPEAHOI'O
BO3JIcHCTBUS Ha OpraHu3M 4YCJIOBCKaA

3.5

CdopMupoBaHHOCTh YMEHHI MPOBOJIUTH BBIUMCICHUS C UCIIOJIIb30BAHUEM
MOHATHSA "MaccoBas J0Js BellecTBa B pacTBope”, 00BEMHBIX OTHOIICHHUI
ra3oB IPH XMMHUYECKUX PEAKIHIX, MACChl BEIIECTBA WM 00BbEMa ra3oB IO
M3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIM OOBEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIUIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHsS MacChl BEIISCTB, IMPEBpAIICHUS W
COXpaHEHUs SHEPTUH

IIpoBepsiemblie d1eMeHTHhI coaep:kanus (11 kiace)

Kon

IIpoBepsieMblii JJIEMEHT COJEPKAHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

11

XuMHUecKuil sneMeHT. AToM. S1po atoma, U30TOMbI. DJIEKTPOHHAsE 000JI0UKa.
DHepreTUUeCKUe YPOBHH, MOTYPOBHU. ATOMHBIC OpOUTANH, S-, P-, -2JI€MEHTHI.
OCoOeHHOCTH pacIipeieIeHus] IEKTPOHOB 10 OpOMTAIsIM B aTOMax 3JE€MEHTOB
MEPBBIX YEThIPEX MEPHUOJ0B. DIEKTPOHHAs KOH(UTYpAIHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [leprnoanueckast cucteMa XUMUYECKUX

anemenToB J[.M. MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepuonnueckoi
cUCTeMBbl XUMHUYeCKuX d1eMeHToB /.M. MeHaeneeBa ¢ COBpEMEHHOW TeOpHUEN
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTHM WM3MEHEHMsSI CBONCTB XUMHUYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX W CIOXKHBIX BEIIECTB IO TPyMHIaM H
nepuoaM. 3HaueHUe NePUOJUIYECKOTO 3aKOHA B Pa3BUTUU HAYKHU

1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. Buapl XUMHYECKOH  CBSI3U
(KoBaJieHTHAs HEMOJSIpHAsT M TOJIApHAsA, HWOHHAsA, MeTrauinueckas). HoHsbI:
KaTUOHBI M aHMOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAICHTHON XMMHUYECKOUN CBS3H
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(0OMEHHBIN U TOHOPHO-AKIIETITOPHBIH ).
Bonopoanas cBsi3b

1.4

Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJNIEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
cOCTaBa BeEIECTBA. THUIBI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTb CBOWCTBA
BEUIECTB OT THUIIA KpUCTaUIMYeckol pemeTku. IloHATHe O naucnepcHbIX
cucremax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi J0Jsl BEIIECTBA B
pactBope

1.6

Knaccudukanus HEOPraHUYECKUX coennHenuil. Homenknartypa
HEOPraHUYECKHUX BEILECTB

1.7

XuMuueckast peaxkuus. Krnaccudukanus XUMHYECKHX peaxkuuii B
HEOPraHWYeCKOM M OpPraHWYeCcKOW XMMHUHU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB,
3aKOH COXPaHEHUs U MPEBPAICHUS SHEPTUM IPU XUMUYECKUX PEAKIIUIX

1.8

CKOpOCTh peakiuu, € 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOpatumble  peaklUu. Xumuueckoe paBHOBecue. PDakTOpPbI, BIUAIOIINE
Ha COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuauun Jle [larense

1.10

OnexTponutuueckas auccouuanuss. CunbHble U cialble 31ekTponutbl. Cpena
BOAHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaJIBHaH, IeJIO4YHasd. PeaKHI/II/I
HMOHHOro 0OMeHa

111

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pe€akuuu

Heoprannueckas xumus

2.1

Hewmerannsl. Ilonoxenne nHemeramioB B [lepuonndeckoil cucreMe XUMHUYECKUX
anemeHToB JI.M. MeHaeneeBa 1 0COOGHHOCTH CTpPOEHHsI aToMOB. Du3nuecKue
CBOMCTBA HEMETAJUIOB. AJJIOTPONUS

HEMEeTaJJIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriepoaa)

2.2

XUMUYECKHE CBOMCTBA BaXHEWIIUX HEMETauIoB (TaJoreHOB, Cephl, a30Ta,
dbochopa, yrmepoga W KpEeMHHA) M HX  COCIUHEHUH  (OKCHUIOB,
KHCIIOPOJICOICPKAIUX ~ KHUCIOT, BOJOPOAHBIX coeanHeHuit). [IpumeHeHue
BOKHEUILIMX HEMETAJJIOB U UX COCMHEHUN

2.3

Mertannsl. Ilonoxxenne wmertamnoB B Ilepuonmyeckoil cucrteMe XHMHUYECKUX
anemenToB J[.M. MenzaeneeBa. OCOOEHHOCTH CTPOCHMS 3JIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. Ob6ume ¢uznyeckue cBoiicTBa MeTaysioB. CIuiaBbl METALIOB.
DNEKTPOXUMHUYECKUN Psiji HAIIPSHKEHUH METAIIIOB

2.4

XUMUYEeCKHEe CBOMCTBA BaXKHEHIIMX METAIJIOB (HAaTpHUM, KaJlud, KaJbIuii,
MarHui, aJIOMUHUN, IIUHK, XpOM, KeJie30, MeIb) U uX coeauHeHui. OOmue
CHOCOObI MOJTy4YeHHs] MeTaLUIOB. [I[pruMeHeHne MeTauioB B ObITY U TEXHUKE
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2.5

I'eneTmueckas CBS3b HCOPTraHNYCCKUX BCIICCTB, MPHUHAJICIKAININX K PA3IUYHBIM
KJj1accaM

3 XUMUS U )KU3HD

3.1 Ponp xumum B 00CCIEUCHHHM HKOJIOTHMYECKON, IHEPreTUUYECKON U MHUIICBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [IOHSATHE O HAyYHBIX METOJAaX IMO3HAHUS
BEILIECTB U XUMUYECKHUX PEaKLUN

3.2 [IpencraBiaenuss 00 OOMMX HAYYHBIX MPUHLHUIAX MPOMBIIUICHHOTO MOTY4YE€HUS
BAKHEUIINX BeniecTB. YesloBeK B MHUpE BELIECTB M MaTEPHUAJIOB: BAKHEWIINE
CTPOUTEIBHBIE MAaTepuajbl, KOHCTPYKIIMOHHBbIE MaTEpHalIbl, KPACKH, CTEKIIO,
KepaMHKa, MaTepHalibl IS 3JEKTPOHUKH, HAHOMAaTepHalbl, OPraHUYECKHE HU
MUHEpaJbHbIE YI00peHus

3.3

XuUMHsT W 3/I0pOBbE YEJIOBEKAa: IpaBUja UCIIOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIb30BAHUS MIPEMAPATOB OBITOBOM XUMUU
B [TOBCE/IHEBHOM JKU3HU
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IIposepsiembie Ha EI'D no xumun TpedoBaHus K pe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

1.1

OCHOBOIIOJIAraloIINe TOHATUS (XUMUYECKUM 3JIEMEHT, aTOM, M30TOIIbI,
AJIEKTPOHHAsT 000JI0YKa aToma, s-, P-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB,
OCHOBHOE ¥ BO30YXICHHOE COCTOSHHE aroMma, HWOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCIICHHS, XUMUYECKas
cBs13b (°° M M-CBSI3b, KPATHBIE CBSI3M), THOPHUIM3ANNS aTOMHBIX OpOHTaNeH,
KpUCTaJJIM4ecKasl pelieTka, MoJb, MOJSIpHas Macca, MOJIAPHBIA 00BbeM,
MOJISIpHAsT KOHIIEHTPALMsI, PACTBOPHI (MCTUHHBIC, AUCIIEPCHBIE CUCTEMBI),
KpUCTAJIOTUAPATHI, YIJIEPOAHBIA CKelleT, (yHKUMOHANbHAs Tpymia,
pajMKal, W30MEpbBI, CTPYKTypHas ¢opmyna, uzoMmMepust (CTPYKTypHas,
reoMerpuueckas (UMc-, TpaHC-U30MEpPHsi), TOMOJOTHYECKHHA P,
TOMOJIOTH, YIJIEBOJOPO/bI, KUCIOPOA- U a30TCOAEPIKAIIME COEIUHEHUS,
OHMOJIOTMYECKH aKTHBHBIC BelIecTBA (yIJI€BOJbI, KHUPHI, OCIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIE COCAMHEHUS,
KPEKHHT, pu(OPMUHT, TUIIBI XUMUYECKUX PEAKINI (OKUCIUTEIHHO-

BOCCTAHOBUTEJbHBIE, 3K30- U DSHJOTEPMUYECKHE, PEAKUUU HOHHOTO
oOMeHa, TOMO- U TeTepOreHHbIe, OOpaTUMbIe U HEOOPAaTUMBIE), PacTBOD,
ANEKTPOJIUTBI,  HEINEKTPOJIUTHI,  IJIEKTPOJUTUYECKAsT  JAUCCOLMALMS,
CTENEHb JUCCOLMAIMH, OKHCIHUTENb, BOCCTAHOBUTENb, 3JEKTPOJIU3,
CKOPOCTb XUMHUYECKON PEAKIIMU, XUMUUYECKOE PABHOBECHUE)

1.2

TCOPHU MU 3aKOHBI (TGOpI/Iﬂ XUMHYECKOT'O CTPOCHHA OPTaHNYCCKUX BCIICCTB
AM. bymnepoBa, Teopus  DIEKTPOJIUTHYECKOH  AMCCOLUALNH,
[lepuognueckuit 3akon JI.JMI. MeHneneeBa, 3aKOH COXpaHEHMsI Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SA3BIK XHUMHUH, MHUPOBO33PEHYECKHE
3HaHUA, JICKAIMUEC B OCHOBC NOHHMMAHUA NPUYUHHOCTU WU CHUCTCMHOCTHU
XUMHMYECKHUX SIBJICHUH, COBPEMEHHBIE MPEACTABICHUS O CTPOCHHUH
BEIIECTBA HA aTOMHOM, MOJIEKYIIPHOM M HAAMOJIEKYJIIPHOM YPOBHSIX

1.3

NpeACTaBJICHUA 0 MCXaHHU3Max XUMHNYCCKHX peaKHHﬁ,
TCPMOANHAMHUYCCKUX U KUHECTUYCCKUX 3aKOHOMCPHOCTAX HUX IMPOTCKAHUA,
0 XUMHUYCCKOM PABHOBCCHUH, JUCIICPCHBIX CUCTEMAX

1.4

(hakTOJIOTMUECKHE CBENIEHUSI O CBOMCTBax, COCTaBe, IMOJIYyYEHUU W
0€30MacHOM  HWCHONB30BAaHWM  BAXKHEHIIMX  HEOPraHMYECKHX U
OpPTraHWYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JACATEIHHOCTH YEJIOBEKa

1.5

o01re Hay4Hble IPUHITUIBI XUMHUYECKOTO MTPOU3BO/ICTBA (HA
npUMepe TPOM3BOJICTBA CEPHOW  KHCIOTHI, aMMHaKa, METaHOJA,
nepepaboTKu HePTH)

ChopMHUPOBAHHOCTH YMEHHH BBISIBIISITH:

2.1

XapaKTCPHBIC IPHU3HAKW W B3aUMOCBA3b HU3YUCHHBIX HOHSITI/Ifl, IPUMCHSTH
COOTBCTCTBYHOIIUC IIOHATHA TMPU ONHUCAHWU CTPOCHUA U CBOMCTB
HCOPTraHNYCCKUX U OPraHNYCCKUX BECIICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBS3b XHMHYECKHUX 3HAHHM C TIOHATUSIMH U MNPpCACTABJICHUAMU




JIPYTUX TPEAMETOB Il 0OJiee OCO3HAHHOTO MOHUMAHHS U OOBSICHEHUS
CYITHOCTH MAaTEPUAIIBHOTO €IMHCTBA MUPa

ChopMupOBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

HAMMEHOBAHUS XHUMHUYECKMX COCAMHECHHM MEXKIyHApOJHOTO COK3a
TGOpGTH‘-IGCKOfI 148 HpHKHaIIHOﬁ XUMHUHU U TpI/IBI/IaHBHbIe Ha3BaHHUA BCHICCTB,
OTHOCSIIIMXCA K M3YYEHHBIM KJIacCaM OPraHUYECKUX U HEOPraHUYEeCKHUX
COCIMHEHHUH

3.2

XUMHAYECKYI0 CHMBOJIUKY [UISS COCTaBJICHUS (OPMYNI HEOPraHHYECKUX
BEIIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U
CKEJIETHBIX) (hopMyI

OpPraHn4YCCKHUX BCUICCTB

ChopmupoBaHHOCTH YMEHHUS KJIACCUPHUITUPOBATE:

4.1

HEOPraHMYeCKUe BEIECTBA, CAMOCTOSTENBHO BBIOMPAaTh OCHOBAaHUS H
KPUTEPHUH IS KJIacCU(UKAITUHN N3Y9aeMbIX XUMHYECKIX 00BEKTOB

4.2

OpraHUYECKHEe BEILECTBAa, CAMOCTOSATEIBHO BBIOMpPATh OCHOBaHHUS U
KPUTEPHUH IS KJIacCU(UKAITUHN N3Y9aeMBIX XUMHYECKIX 00BEKTOB

4.3

M0 pa3NUYHBIM MpHU3HAKaM (YUCIY U COCTaBY pEarupyroliuX BeLIeCTB,
TeIIoBOMYy 3¢ (dEeKTy peakiuu, W3MCHCHHUIO CTCICHEH OKHCIICHHS
AJIEMEHTOB, 00OPaTUMOCTH PEAKIUH, YIaCTHUIO KaTaJnu3aTopa)

CpopMHUpPOBAaHHOCTh YMEHHUS XapaKTEpHU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30Y>KICHHOM COCTOSIHHH) U MOHOB XUMHYECKHX
371eMeHTOB 1 — 4 neproioB

[lepuonnueckonn cucremsl .M. MenneneeBa U WX  BAJICHTHBIE
BO3MOKHOCTH, WCITOJIB3Ysl TOHATHS S-, P-, d-3JE€KTpOHHBIE OpOWTAINH,
SHEPIreTUYECKUE YPOBHU

ChopMUpOBAaHHOCT YMEHHUS OOBACHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XUMHUYECKHX AJIIEMEHTOB U 00pa3yeMbIX

HMH COSIMHEHUM I10 I[epuogaM U rpyiiam

ChopMupoBaHHOCTb YMEHHSI COCTABIATh YPABHEHUS XMMUYECKUX PeaKLni]
Y PacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUN TOCPEACTBOM COCTABJICHUS]
AJIEKTPOHHOTO OajlaHca 3TUX peaklui

7.2

YPaBHEHUS pEaKLUil pa3IuyHbIX THUIIOB; IIOJHBIE U COKpALICHHBIC
YpaBHEHUsI peaklMii HOHHOTO OOMEHa, YUUThIBAsl YCIOBHUS, MPU KOTOPBIX
9TU PEAKLUU UAYT 1O KOHIA

7.3

peakuuii TUApPONIM3a, peakUuid KOMIUIeKcooOpa3oBaHMsl (Ha MpUMeEpe
TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS)

C(I)OpMHpOBaHHOCTB YMCHUA NOATBCPIKIAATD:
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8.1

Ha KOHKPETHBIX IIpUMEpPax XapakTep 3aBUCHUMOCTH PEAKIIMOHHOU
CIIOCOOHOCTH  OpPraHMYECKUX COEIMHEHUH OT KpaTHOCTH U THIA
KOBaJIEHTHOM cBsA3U (* m m-“*""), B3aUMHOro BIMSIHMUS aTOMOB U TpYII
aTOMOB B MOJIEKYJIaX, a TaKK€ OT 0OCOOEHHOCTEH peau3aluy pa3IndHbIX
MEXaHU3MOB NPOTEKaHUs peaklui

8.2

XapaKTepHble XMMHUYECKUE CBOMCTBA BELIECTB COOTBETCTBYIOLIUMU
JKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

ChopMupOBaHHOCTb YMEHMS XapaKTepuU30BaTb COCTaB U BaKHEHIIME
CBOMCTBA BEUIECTB, NPHUHAIEKAIIMX K ONPEIEIECHHbIM KjlaccaM U
IpyInIaM COeIMHEHUH (MpOCThie BEIIECTBA, OKCHJIbL, TUAPOKCHU]IBI, COJIH;
YTJIEBOAOPOBI, TPOCThIe 3(PUPHI, COUPTHI, (PEHOIBI, aTbJIETU/Ibl, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CJOXHbBIE 3(UPBI, KHUPbIL, YIJIEBOAbI, aMMHBI,
aAMUHOKHCJIOTBI, OEJTIKN)

10

ChopmupoBaHHOCTh YMEHHUS MPOBOAUTH pPacyeTbl MO XUMHYECKUM
dbopMyllaM W ypaBHECHUSM XUMHYCCKHX PEAKIMH C HCIIOJIb30BAHHEM
(bU3MYECKUX BEJIUYMH:

10.1

Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIA OJTHO U3
HCXOJHBIX BEIECTB JAaHO B BHJE PACTBOpa C OMPEICICHHON MaccoBOU
JI0JIEN paCTBOPEHHOT'O BEIIECTBA WJIM AAHO B U30BITKE (MMEET IPUMECH)

10.2

MaccOBOU WJIM 0ObEMHOM JT0NH, BBIX0/1a IPOAYKTA PEaKIHH

10.3

TEII0BOTO 3¢ (eKTa peakiui

10.4

00BEMHBIX OTHOILICHUI T'a30B

10.5

10 HAXOXKICHUIO XUMUYECKON (hOPMYJIIBI BEIIECTBA

11

Bnanenue cucrteMol 3HaHMM O METOAAX HAYYHOIO IIO3HAHHUS SIBICHUH
MPUPOBI, UCTIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX W yMEHUE NMPUMEHSTh
9TU 3HAHUSA NPU IKCHEPUMEHTAIIBHOM HCCIECIOBAHUM BELIECTB M JUIS
OOBSCHEHUS XUMHUYECKHUX SBJICHUH, HMEIOIIMX MECTO B TMPUPOJE,
MIPAKTUYECKOU

JIeSITEILHOCTH YE€JI0BEKA U B IOBCEIHEBHOM KU3HU

12

ChopMHUpPOBAaHHOCTh YMEHHUS TMPUMEHSTh (WCIOJIb30BAaTh) 3HAHHUS O
COCTaBE W CBOMCTBaX BELIECTB [UJISl SKCIEPUMEHTAIBHOW MPOBEPKU
TUTIOT€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHYECKUX
peakuuii W MPOTHO3UPOBAHUS BO3MOXHOCTEM UX OCYIIECTBICHUS;
CHUCTEMHBIE XUMHYECKUE 3HAHUSA I OOBSCHEHUS W TPOTHO3MPOBAHUS
SIBJICHUHM, HUMEIOIIUX €CTeCTBEHHOHAYUYHYIO MPUPOAY; IS TPUHATHUS
TPAMOTHBIX pEHIeHUH TPOOIEM B CUTYalIMsIX, CBSI3aHHBIX C XUMHUEH
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13

ChopMUpOBAaHHOCTh YMEHHSI IUIAHUPOBATh W TNPOBOAWUTH XHMHUCCKHUIA
9KCIIEPUMEHT (IIOJIyUEHHWE U U3YUYEHUE CBOMICTB HEOPraHMYECKUX U
OpPraHUYEeCKUX  BEIIECTB, KAYECTBCHHBIC PEAKIMH  YIJICBOJOPOIOB
pa3lIMYHBIX KJIACCOB U KHCIIOPOJCOACPIKAIIMX OPraHMYECKUX BEIIECTB,
pelIeHHe SKCICPUMEHTAIBHBIX 33124 [0 PACIIO3HABAHUIO HEOPTaHHYECKUX
U OpPraHMYeCKHX BEIIECTB) C COOJIOAEHHWEM TpaBuWiI 0Oe30macHOro
oOpamieHuss C  BemIECTBAMH ¥ JIaDOpaTOpPHBIM  00OPYIOBaHHEM;
(bopMyIHMpOBAThH SN UCCIEIOBAHMS;, MPEICTABIISATh B PA3IUYHON (popme
pe3ynbTaThl  OKCHEPHMEHTA,  aHAJIM3UPOBAaTh M OLEGHHBAaTh  UX
JTOCTOBEPHOCTh

14

ChopMupoBaHHOCTh YMEHHUS OCYILECTBIATH LIEJICHANPABICHHBIA MOUCK
XUMHAYECKON MH(POPMALUU B Pa3IMYHBIX UCTOYHUKAX (HayyHast M yuyeOHO-
Hay4yHas JTUTepaTypa, CpeicTBa MaccoBoil nHpopmanuu, cetb UHTEpHET U
Ipyrue), KPUTHYECKH AaHAJIM3UPOBATh XUMHUYECKYI0 HH(OpMAaIuio,
nepepadaThIBaTh €€ M UCIOJIb30BaTh B

COOTBETCTBUM C ITIOCTABJICHHOM y‘Ie6H0ﬁ 33,[[3.‘16171

15

CdopmMupoBaHHOCTh  YMEHHMS IPOrHO3UPOBATh, AHAJIU3UPOBATH U
OLleHUBaTh MH(OpMAIMIO C TO3MLUUH HKOJOTHMYECKOW Oe30MacHOCTH
MIOCJICACTBHM OBITOBOI U IPOU3BOJCTBEHHOU

NESTEIbHOCTH  YelIOBEKa, CBSI3aHHOM C  MepepadOTKOW  BEIIECTB;
c(OpPMHUPOBAHHOCTh YMEHHH OCO3HABAaTh OIACHOCTH BO3JCHCTBUS Ha
YKUBbBIE OPTAaHU3MBbI OIPEICIICHHBIX BEIIECTB, IOHUMAsi CMBICI ITOKa3aTels
NpEeIeIbHOW JOMYCTUMOM KOHUEHTpAllMM, W TOSCHATH Ha IpUMEpax
CHOCOObI YMEHBILICHUSI U MPEIOTBPALICHHUS UX BPEAHOIO BO3JEHCTBUS Ha
OpraHU3M YeJ0BEKA

ITepedennb 371eMeHTOB coiep:kaHus, NpoBepsieMbIX Ha EI'D no xumun

Kon

IIpoBepsieMblii JJIEMEHT COJePKAHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

11

Crpoenne BemiectBa. CoBpeMeHHasi MOJENb CTPOCHUs aTtoMa. Pacmpenenenue
9JIGKTPOHOB TI0 3HEpreTHyYeckuM ypoBHiIM. Kiaccudukanus XUMHYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHSI SHEPTeTHUECKUX YPOBHEH aToMOB (s-, p-, d-
aseMeHTOB). OCHOBHOE W BO30YXJIEHHOE COCTOSHHS aTOMOB. OJEKTPOHHAs
KoH(urypanus aroma. BajleHTHbIE 2JIEKTPOHBI

1.2

[lepuonnueckas cucremMa xumuyeckux adnemeHtoB .M. Mengeneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona .M. MenneneeBa. [lpuunnbl u
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB JJIEMEHTOB M MX COCIAMHEHUU II0
NnepuojilaM M rpynmnaM. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB MPOCTHIX
BEILIECTB, BOJOPOJIHBIX COEAUHEHNM, BBICIIIMX OKCUJOB U TUIPOKCHJIOB

1.3

BanenTHOCTb. DneKTpoOoTpUIIATEILHOCTh. CTENEHb OKUCICHUS
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1.4

Buabl xumuyeckol cBsi3u (KOBaJ€HTHAs, MOHHAs, METAJNIMYECKasi, BOJIOPOIHAS)
Y MEXaHU3MBI ee 00pa3oBaHus. MeXMOJIEKYIISIpHBIC B3auMOoeicTBUA. BerecTra
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHMSA. THUIbl KPUCTAJUIMYECKHX
peLIeTOK. 3aBUCMMOCTh CBOMCTBA BELIECTB OT THIA KPUCTALIMYECKON PEIIETKHU

1.5 Xumuueckass — peaknusa.  Krnaccupukanus — XUMHUYECKHMX — peaknuid B
HEOPraHMYECKOM M OpraHN4ecKol XUMHUU. 3aKOH COXPAHEHUs MAcCChl BEIIECTB
1.6 CKOpOCTh peakiuu, € 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB
1.7 Tennobie 23 HEKTH XUMUYECKUX PEAKIUi. TepMOXUMHUUYECKHE YPaBHECHUS
18 Oo6parumeie peaKkuuu. XHUMHUYECKOE paBHOBECHE. DakTopsl,
' BJIMSIIOIIME HA COCTOSTHUE XUMHUYecKoro papHoBecus. [Ipunuun Jle [llarense
1.9 Onekrponutrueckas auccounanus. CunpHble U cinadbie snekTponuTsl. Cpena
BOJHBIX pPAaCTBOPOB BEILECTB: KHCIas, HeWTpanpHas, mienouHas. CreneHb
nucconuanuu. Peakimy noHHOro ooOMeHa
1.10 |T'maponu3 coneii. loHHOe pou3BeAcHUE BOABI. BomopoaHbIi
nokazatensb (pH) pactBopa
1.11 | CnocoObl BeIpaXKeHHS KOHLIEHTPAIMKU PACTBOPOB: MaccoBas OJIsl PAaCTBOPEHHOTO
BEILIECTBA, MOJISIpHAs KOHIEHTpaius. HacellleHHbIe W HEHACHIIICHHbBIS
pacTBOpPBI, pacTBOPUMOCTh. Kpuctamioruaparsl
1.12 | OkHuCIUTENBHO-BOCCTAHOBUTEIIbHEIC peakinud. [loBeJcHHME BEIIeCTB B Cpelax ¢
pa3HbIM 3HaUeHreM pH. MeTobl 2JIeKTpOHHOT0 Oananca
1.13 | DnekTponu3 pacTBOPOB M PacIlIaBOB COJEH
2 OCHOBBI HEOPTAHNYECKON XUMUU
2.1 Knaccudukanus HEOPraHUYECKUX coenuHennii. HomeHnknatypa
HEOPraHUYECKHUX BEIIECTB
2.2 XUMUYECKHE CBOWMCTBA BAKHEHIIMX METANNIOB (HATPHUH, Kalui, KaJbIui,
MarHui, aJlOMUHUN, IIUHK, XpOM, Kelie30, MeJb) U uX coeauHeHuit. OOmue
CH0COOBI MOTYyYEHUS] METAIIOB
2.3 XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEphbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUs) M HUX  COCOUHEHHH  (OKCHJOB,
KHCJIOPOJICOACPIKAITNX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)
24 I'enernyeckasi CBsI3b HEOPTaHUYECKUX BEIIECTB, MPUHAMICKAIIUX K PA3TUYHBIM
KJIaccam
2.5 .
WNnentudukanuss HEOPraHWMUYECKUX coequHeHW. KadecTBeHHBbIE peaklnuud Ha
HEOPraHUYECKHE BEIIECTBA U HOHBI
3 OCHOBBI OPraHMYECKOM XUMUU
3.1 OCHOBHBIE TIOJIO)KEHHS TEOPUU XHMHYECKOTO CTPOEHHUS OPTraHUYECKHUX

coequHeHnil A.M. BbytiepoBa. YriepoaHblii CKEJIET OPraHUYECKON MOJIEKYJIBI.
KpaTHOCTh XMMHUECKOH CBS3H, © 3 2., Sp-rubpHAM3aIMH

n -CBIsH sp -, sp
opOuTaselt aToMOB yIiIepoaa.
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3aBHCHUMOCTb CBOMCTB BEILIECTB OT XMMUYECKOT'O CTPOEHUS MOJIEKYII.
I'omonoru. I'omonorngeckuii psg. Msomepust u nu3omepsl

3.2

[TonsiTre o pyHKIIMOHANBHOM rpy1ie. OpueHTaIMOHHBIE () PEKTHI
3aMECTUTEIIEN

3.3

[IpencraBienre o KiaccUpUKalMU OpraHUYecKUx BemiecTB. Homenkmiarypa
OpraHWYECKUX COCIUWHEHUN (CHUCTEeMaTHYecKas) W TpPUBHAIbHBIC Ha3BaHUS
BKHEHIIINX MPEJCTABUTENCH KIIACCOB OPTaHUYECKUX BEIECTB

3.4

CBoOOHOpaAMKANBHBIA M WOHHBIA MeXaHW3Mbl peakuuu. lloHsTHE O
Hykaeoduie u snekrpoduie. [Ipapmio MapkoBuukosa. [IpaBmiio 3aiiiieBa

3.5

Ankanpl. XMMHUYECKHE CBOMCTBA aJKAHOB: TAJIOTEHUPOBAHUE, JACTUIPUPOBAHUE,
TEPMHUYECKOE pAa3JIoKEeHHe, KpPEeKUHT, Hu3oMmepusauus, ropenue. llomyuyenue
ankanoB. [luknoankanel. Crenupuka CBOWCTB IUKIOATKAHOB C  MAaJIbIM
pa3MepoM 1ukia. Peakiuy npucoeIMHeH s U paIdKaIbHOTO 3aMEIIeHUS

3.6

Ankenbl. XUMHUYECKHE CBOMCTBA: PEAKIIMU MPUCOEAUMHEHUs (TaJlOT€HUpPOBAHUE,
THAPUPOBAHUE, TUIPOTraJOTeHUPOBAHUE, TUIpATalusi), TOPEHUs, OKUCICHUS U
MOJIMMEPU3ALIHIH.

[TpomblTIeHHBIE U JTA00OPAaTOPHBIE CIIOCOOBI TIOJTYYECHHUS AIKEHOB

3.7

Ankaguensl. XMMHMYECKHE CBOMCTBA AlKaJUEHOB: PEAaKLHUHU IPUCOEAVHEHHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHUsT U noiaumepusauuu. Ilomyuenue
aJIKaJJUCHOB

3.8

Ankuabl. XMMHUYECKUE CBOMCTBA: PEAKIIMU MPHUCOCTUHEHUS (TaJIOT€HHUPOBAHUE,
THAPUPOBAHUE, TUIpATaIlUs, THIPOTAIOT€HUPOBAHKME) KaK CHOCO0 MONTy4eHUS
MOJMMEPOB M JIPYTHX IMOJE3HBIX MNPOAYKTOB. Peakumm 3amemenus. ['opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHU Ul CBAPKU U PE3KHU
MeTtauioB. [IpuMeHeHne aneTniieHa

3.9

Apenbl. XUMHYECKHME CBOWCTBa O€H30la: pEAKIUH  AIEKTPOPUIHHOTO
3aMelIeHMs, NpUcOoeNuHEeHus (TUIpUpOBaHME, TajloreHupoBaHue). Peaxnus
roperusi. OCOOEHHOCTH XHMHUYECKUX CBOWCTB Tonyona. [lomydenuwe OeH3ona.
OcoOEHHOCTH XUMHYECKMX CBOMCTB crTuposia. [lonmumepusamus crupoda.
CrniocoObl MoJTy4YeHUs U IPUMEHEHHE apOMATHUECKUX YTIIEBOJAOPOJIOB

3.10

Cnuptel. [lpenenbHple  OJHOATOMHBIE CIHUPTHL. XHUMHYECKHE CBOMCTBA!
B3aMMOJICHCTBME C  HaTpUEeM KaK CIOCO0  yCTAHOBJIEHHUS  HaJIMYUSA
THJIPOKCOTPYNIBI, C  TaJOr€HOBOAOPOJAMH  KaK  CIOCOO  IOJIydeHUs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeruapaTanus. Peakuus ropenus.
[Tomyyenue »srTaHOna: peakuuss OpOXKEHUS TIUIFOKO3bI, THUIpaTalds HSTUIICHA.
OTHUJICHIVIMKOJIb U TJIMLEPUH KakK IPEJCTABUTEIN IMPEAEIIBHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

®enon. XuMuyeckue CBOMCTBa (eHona (peakuuu C HAaTpUEeM, TUAPOKCUIOM
HaTpusi, Opomom). [lonmyuenue peHoma

3.12

Anpnerusibl. XUMHAYECKHUE CBOMCTBA MPENENIbHBIX aJIbJETUI0B: THAPUPOBAHUE;
KayeCTBEHHbIE pPEaKLUU Ha KapOOHWIbHYIO Tpynmy (peakuus 'cepeOpsHOro
3epkana, B3aumojeiicteue ¢ ruapokcuaoM meau (II). Tlomyuenue npenenbHbIX
QIBJIETUJIOB: OKHMCIEHUE CHOUPTOB, TUApaTalus aueTuieHa. AIETOH Kak
IIPEJCTaBUTENb KETOHOB. OCOOCHHOCTH PEAaKIIMU OKHUCIIEHNUS alleTOHA
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3.13

KapOoHoBbIE KHCTOTBI. XUMHUYECKHE CBONCTBA MPEAECITBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. OCOOCHHOCTH XMMUYECKUX CBOMCTB MYPaBbUHON KHCIIOTHI.
[Tonydenue mpenenbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT: OKHUCJICHHE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CIIMPTOB, albJIETUI0B. Bhiciine npeaenbHble U
HemnpeeIbHbIe KAPOOHOBBIE KUCIOTHI

3.14

Cnoxusle »¢upsl U kupbl. CrocoObl TONy4eHHSI CIIOKHBIX  3(HUPOB.
OObparumocTth peakiuu dTepudukanuu. [IpuMeHeHHe CIOXHBIX 3(PHUPOB B
NUIIEBOH ¥ HappIOMEPHON NPOMBINIICHHOCTH. JKUPBI Kak CIOXHBIE 3(UPHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCJIOT. XHUMHYECKHE CBOWCTBA KHPOB:
THIPUPOBAaHUE, OKHCIECHHE. ['MAponm3, WM OMBIJICHHE, XHPOB Kak CIOCO0
MPOMBIIIJICHHOTO TOJYYEHHUsI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBUTA Kak
COJIM BBICIINX KapOOHOBBIX KHUCIIOT

3.15

XHWMHMYECKHE CBOMCTBA IUIFOKO3BL: pEAaKIMM C Y4aCTHEM CHUPTOBBIX U
aJIBJIETUHOM TpYNI M MOJIOUHOKHCIIOe OposkeHue. [IpuMeHeHue IIIOKO3bI, ee
3Ha4eHUE B JKU3HEAEATEIILHOCTU OpraHusma. Jlucaxapusl: caxaposa, MajabTo3a.
BoccranaBnuBaroniyie M HEBOCCTaHaBIMBAIOIIME Aucaxapuabl. [‘uaposus
nucaxapunoB. [lomucaxapuapsl: kpaxmai, riukoreH. CTpoeHHe MakpOMOJIEKYI
KpaxMana, IJIMKOT€Ha W LeJUIo03bl. Pu3nueckue CBOWCTBA Kpaxmana MU
LEJII0NIO3bl. XHMMUYECKHE CBOMCTBAa Kpaxmaja: TUApPOJU3, KadyeCTBEHHas
peakius ¢ MoAoM. XMMHUYECKHE CBOMCTBA LEJIIONO3bI: THAPOIU3, MOJyYEHHE
3¢upoB nemwmono3bl. [loHsATHE 00 WCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,
alleTaTHBIN 1IEJIK)

3.16

AMHHBI. AMUHBI KaK OpraHUYeCKHE OCHOBAHUS: PEAKIMU C BOJOW, KUCIOTAMHU,
peakuuss TOpeHHs. AHWUIMH KakK MpeACTaBUTENb apOMaTHYECKUX aMHHOB.
XUMHYECKUE CBOMCTBA AaHWJIMHA: B3aMMOJIEUCTBUE C KHUCJIOTaMH, OpPOMHOM
BOJOM, okucieHue. [lomyyeHue amMUHOB QJIKWJIMPOBAHMEM aAMMHUAKa U
BOCCTAaHOBJIEHHEM HUTPONPOHU3BOIHBIX YIIE€BOJOPOJIOB

3.17

AMHUHOKHCIOTBI M O€NKH. AMUHOKHCIIOTBI Kak  aMmdoTepHble
opranuyeckne coeauHeHHs. OCHOBHBIE aMHUHOKHCIIOTBHI, OOpasylomue OemKu.
XUMHUECKHE CBOMCTBa OCJIKOB: THJIPOJIN3, JCHaTypauus, KaueCTBEHHbIE
(1BEeTHBIE) peakuy Ha OeJKU

3.18

CrpoeHne u CTpPyKTypa HOJMMEPOB. 3aBUCHMOCTb CBOMCTB IOJIMMEPOB OT
cTpoeHHus: MousieKyd. OCHOBHBIE CIIOCOOBI MOJIyYEHHUS BBICOKOMOJEKYJISIPHBIX
COEJMHEHUI: peakuuy MOoJIMMEepHU3aluud U nojukoHaeHcanuu. Kiaccudukanums
BOJIOKOH

3.19

Wnentudukanus OpPraHU4eCKHUX coenuHeHul. Pemenue
JKCIEPUMEHTAIBHBIX 337a4 Ha pacro3HaBaHue OpraHUYECKHUX
BEIIECTB

3.20

I'eneTmueckas CBA3b MCXKY KilaCCaMH OPraHNYCCKUX Coe)II/IHeHI/Iﬁ

XUMUS U )KU3Hb

4.1

Xumusi B TIOBCeAHEBHOW >ku3HH. [IpaBuna Oe3omacHON pabOTHl C €IKHUMHU,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBOM XUMUH

4.2

XuMUA ¥ 3[0pOBbE. XUMHS B MEIUIIUHE. XUMHS U CEITbCKOE XO35IUCTBO. XUMHUS
B MPOMBIIUIEHHOCTH. XUMHUS M SHEPTreTHKA: MPUPOAHBIN U MOMYTHBIH HeTAHOM
ra3pl, WX COCTaB M wucnoib3oBanue. CocrtaB HedpTH W ee mepepadoTka
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(mpupOoHBIE UCTOYHHUKH YIIJIEBOAOPOIOB)

4.3 XuMus U dKoJorus. XUMHUECKOE 3arps3HEHHE OKpPYKAloIled Cpeapl U ero
nocnenctBus. Oxpana rugpocdepsl, MOUYBBI, atMocdepsl, GIOpbl U (GayHbl OT
XUMHUYECKoro 3arpsisHeHus. [IpoOrema OTXOZOB U MOOOYHBIX MPOIYKTOB.
ATNbTEepHATUBHBIC HCTOYHUKH dHEPTUU

4.4 OO0mue mpencTaBieHUs] O MPOMBIIUIEHHBIX CIOCO0AaX IMOJIYUYEHHUS XUMHUYECKHX
BEIIECTB (HAa MpHUMEpe MPOM3BOACTBA aMMHAKa, CEPHOM KHUCIOTHI). UepHas u
userHas  Merawryprus.  CTeksio M CWIMKAaTHasg  MPOMBIIUIEHHOCTb.
[IpombitienHass  opranuyeckas  xumusi.  Celppe A7 OPraHUYECKOM
MIPOMBIIIJICHHOCTH

S) Tunel pacyeTHbIX 33124

5.1 Pacuetrsl Maccel BemiecTBa WM O0OBbEMa Ta30B IO H3BECTHOMY KOJIUYECTBY
BEIIECTBA, MACCE WM 00BEMY OJHOTO M3 YYACTBYIOIINX B PEAKIIUU BEIIECTB

5.2 Pacuets! TemioBoro s dexra peaknun

5.3 PacyeTbl 00bEeMHBIX OTHOIICHUH ra30B MIPH XUMHUECKUX PEAKIIHSIX

54 Pacuetsl macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH OHO
W3 BEIIECTB JIAHO B U30BITKE (MMEET MPUMECH )

5.5 Pacuetsl maccoBoil wiM 00BEMHOM [ONMM BBIXOAA MPOAYKTa PEAKIUU OT
TEOPETUYECKH BO3ZMOKHOTO

5.6 Pacuetsl Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOJIYKTa PEAKIUH, €CIIA OTHO
W3 BENIECTB JAaHO B BHJIE pacTBOpa C OMNPEACICHHOM MAacCOBOM JI0JEH
PacTBOPEHHOI'0 BEIECTBA

5'7 ~ " n n
PacueTrst ¢ wWcmonmp3oBaHWEM TMOHATHH  "MaccoBas  gona', "MosspHas
KOHLEeHTpauus", "pacTBOPUMOCTB"

5.8

Haxoxnenne MonekyasipHOM (opMysbl OpraHMYEecKOro BeEIecTBa IO €ro
IUIOTHOCTH M MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOZSIIMX B €ro COCTaB, WIM IO
POAYKTaM CrOpaHus
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