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1. MMosicHUTeJIbHAS 3aIUCKA

[IporpaMMa o XuMuM Ha ypOBHE CpeAHEro o0Iiero ooOpa3zoBaHus pazpadoTaHa
Ha ocHOBe DexepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O06 obpa3oBaHuu B
Poccuiickoii denepanun», TpeOOBaHHUN K pe3ylbTaTaM OCBOCHHS (eaepaabHOn
oOpa3oBaTenpHON TporpaMmbl  cpemHero obOmiero obpazoanus (POII COO),
NPEACTABICHHBIX B DefepaqbHOM TOCYJIapCTBEHHOM 0O0pa30BaTEIbHOM CTaHAApTE
COO, c¢ yuérom Konmenmuu npemnojgaBaHus y4eOHOro mnpeaMera «XuMUs» B
oOpa3oBarenbHbIX opranuzanusax Pocculickoit denepalinu, peaau3yomyx OCHOBHbIC
oOpa3oBarelbHbIE MPOTPaMMBbl, U OCHOBHBIX MOJOXKEHUU «CTpaTeruu pa3BUTHUS
BocriutaHusi B Poccuiickoit denepanun Ha nepuona g0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIXOJOB K pa3pabOTKE MNPOrpaMmbl MO XHMHH, K OIPEICICHHUIO
o0mieil crpaTerud OOy4EeHHMsI, BOCIIMTAHUS U PA3BUTHSA OOYYAIOMIMXCS CPEICTBAMU
yuyeOHoro npeamera «Xumus» i 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABWIIH
koHuenrtyanbable nonoxeHuss OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH,
COJICpKaHMs, pe3yJbTaTOB OOy4YeHUs W TPeOOBAaHUUA K YPOBHIO MOJTOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
o0meo0pa3oBaTeNbHONM  OpraHu3aly, SBISIETCS HEOTHEMIIEMOW YaCThlO HX
oOpazoBaHHOCTH. OHO  CIYXHUT 3aBEpILAIOIIMM  JTallOM  pealu3allud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIIUX
LEJIOCTHON CHCTEME XMMHUYECKOr0 00pa30BaHMs. JTU LEHHOCTU KacaloTCs MMO3HAHUS
3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTyphbl UelIOBeKa, a
TaK)K€ IKOJIOTMYECKU 0OOCHOBAHHOTO OTHOILIEHUS! K CBOEMY 3/I0pPOBBIO M MTPUPOIHOM
cpene. Peanusyercs xumuueckoe o0pa3oBaHHe OO0Y4alOUIMXCA Ha YPOBHE CPEIHEro
oO1iero oOpa3oBaHuUsl CpPEACTBAMH YUE€OHOIro MpeaMeTra «XHUMHS», COJIEpXKaHUE U
MOCTPOEHUE KOTOPOr0 OMpPEAENEHbl B MpOorpaMMe Mo XUMHUHM € YYETOM CIEeUUPUKU
HAyKM XUMHUH, €€ 3HAUYCHHS B TMO3HAHUM MPUPOJABl U B MATEPUAIBHOM KU3HU
oOIIECTBa, a TaKXe C YYETOM OOIIMX IeJied W MNPUHILIMIIOB, XAPaKTEPU3YIOIINX
COBPEMEHHOE COCTOSIHUE CUCTEMBbI CPEIHEro oOlero oopazoBanus B Poccuiickoii
denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HMIPaeT ocoOyr pojib B
COBPEMEHHOMW IIMBUJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHON KyJIbTypbl. OHa
BHOCUT CBOHM BKJaJ B (OPMHPOBAHHE DPAIIMOHAILHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE€ LEJIOCTHOIO MPEACTaBICHUS 00 OKpYXKaloIeM MHpEe Kak O €IWHCTBE
IPUPOABI U YEIOBEKa, KOTOpoe (OPMUPYETCS] B XMMUM HA OCHOBE IOHUMAHMS
BEILIECTBEHHOI'O0 COCTAaBa OKPYKAKOLIEr0 MHUpPA, OCO3HAHUS B3aMMOCBSIZHM MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTSMU IPUMEHEHUSI.

TecHO B3aUMOJEHCTBYSl C JPYTMMH €CTECTBEHHBIMM HAayKamH, XHMHs CTaja
HEOTHEMJIEMOM YacThbl0 MHUPOBOM KYJBTYphbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOIO
TpyJa U SKU3HM Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3uaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTHMH HampaBjieHa Ha pelleHue
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r00aNbHBIX MpPOOJEM YCTOWYMBOTO Pa3BUTUS 4YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 310POBbSL.

B coorBeTcTBMM C OOMMMHM LEMIMH W NPHUHLMIAMH CPEOHEro OOLIEro
oOpazoBanus conepkanue mpeamera «Xumus» (10—11 kimaccel, 6a30BbIil ypOBEHb
U3Y4YEHHUs]) OPUEHTHPOBAHO IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOyuJaronuxcs, He0OXOUMYIO UM JJIs1 BBIPAOOTKH MHUPOBO33PEHUYECKIX OPUEHTHUPOB,
YCHEIIHOTO BKIIFOYEHHUS B )KM3HBb COIIMYMa, MPOJA0HKEHHST 00pa30BaHUsI B PA3IMUHbIX
00JIaCTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu ~ TipeAMeTa  «XUMHsD»  SIBIISIIOTCS  0a30BbIE€  KYpChl  —
«Opranuyeckas xumusi» u «OOmas u HeopraHudeckass XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIep)KaHUs KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUM 0 HEOPTaHMYECKOW XMMHUHU (C BKJIIOYEHUEM 3HAHUM U3 OO0IIed XUMHM) U
OpraHnyeckon xuMuu. POpMUPOBAHHWE HAHHOM CUCTEMBl 3HAHWM IpPU H3YYEHUU
npeaMeTa 00ecrneynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00pa3usl BEILIECTB
Ha OCHOBE OOIIMX MOHSTHH, 3aKOHOB U TEOPUN XUMHH.

CrpykTrypa conepxanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMHUs» c(popMuUpoBaHa B IporpamMme IO XHMHH Ha OCHOBE
CUCTEMHOT0 TMOJXO0Ja K M3YYEHHUIO Y4YeOHOro Marepuajia U O0O0yCIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUW Ha OMPENEIEHHBIX TEOPETHYECKHUX
ypoBHsX. Tak, B Kypce OpraHMY4EeCKOW XMMHHM BEIIECTBA PACCMATPUBAIOTCSA HA
YPOBHE KJIACCUYECKOW TEOPUU CTPOCHMS OPraHMYECKUX COCIAMHEHMM, a TaKKe Ha
YPOBHE CTEPECOXMMHUYECKUX U DJIEKTPOHHBIX IPEACTABICHUNA O CTPOCHUU BEILECTB.
CeneHusi 00 wH3y4aeMblX B Kypce BELIECTBaX JAlOTCS B pPa3BUTUU — OT
YIJIEBOJOPOAOB JO CJOXKHBIX OMOJIOrMYECKM aKTHBHBIX cOeAMHEHHH. B Kkypce
OpPraHUYECKON XMMHH MOJY4aroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O
oOmiero oOpa3oBaHusi TE€pPBOHAYAJIbHBIE MPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIACCU(PMKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT MX
CTPOEHMS, O XUMUYECKON PEAKIINH.

[lon HOBBIM yrjaoM 3peHuss B TMpeaMeTe «XuMus» 0a30BOro ypOBHS
paccMaTpUBAaEeTCs H3YYEHHBII Ha YpPOBHE OCHOBHOTO 001mero o0pa3oBaHus
TEOPETHUYECKU Marepuan U  (PaKTOJIOrMYECKHME CBEACHHMS O BEIIEeCTBaX H
XUMHUUYECKON peaknuu. Tak, B 4YaCTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMHSD)»  OOy4aroUIMMCsl TPEJOCTaBISETCS BO3MOXHOCTh OCO3HaTh 3HAYCHHE
HNEPUOANUYECKOTO 3aKOHA C OOILETEOPEeTUYECKHX U METOAOJOTMYECKUX MO3UIIMM,
riy0oke TMOHATh MCTOPUYECKOE U3MEHEHHe (QYHKIUA H3TOro 3akoHa — OT
00001aroIIei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Envnas cucrtema 3HaHMM O BaXXKHEHIIMX BEIIECTBAaX, UX COCTAaBE, CTPOCHHUH,
CBOMCTBaX MW NPHUMEHEHUHM, a TAKXKE O XUMUYECKUX PEAKUMIX, UX CYIIHOCTH W
3aKOHOMEPHOCTSX MPOTEKaHus AONoaHsAeTcs B Kypcax 10 u 11 kimaccoB anemeHTamu
COZIEp)KaHMs, UMEIOIIMMHU KYJIbTYPOJIOTUYECKUI W TPUKIAJAHOW XapakTep. IOTh
3HaHMS CIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3M XUMUU C APYTMMHU HAayKamH,
PACKpBIBAIOT €€ POJIb B MO3HABATEIBHON U MPAKTUYECKOU NEATEIBHOCTH YEI0BEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUH U

4
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MPAKTUYECKUX MPUTIOKEHUN XHUMHH, TTOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B
OOIIECTBEHHO W JHUYHOCTHO 3HAUYMMBIX TMpoOjeMax, CBA3aHHBIX C XHMHEH,
KPUTUYECKA OCMBICIMBATh MH(POPMAITUIO U TPUMEHSTH €€ NJIs TIOTIOTHEHUS 3HAHUM,
pELICHUs] MHTEJUIEKTYAJIbHBIX U AKCIIEPUMEHTAJIbHBIX MCCIEI0BAaTENbCKUX 3a1ad. B
LEJIOM COJEpX)aHUuEe Y4YeOHOro mnpeamera «XUMHS» JAHHOTO YPOBHS HW3yYEHHS
OPUEHTHPOBAHO Ha (OPMHUPOBAHHE Y OOYYAIOIIMXCS MHPOBO33PEHUECKONH OCHOBBI
Ui TIOHUMaHusi QuiIocoCKUX HJeH, TaKuX KakK: MarepualbHOEe €JIUHCTBO
HEOPTaHUYECKOTO U OPraHMYEeCKOro MHUpPa, 0OYCJIOBJIEHHOCTh CBOMCTB BEIECTB HMX
COCTaBOM U CTPOEHUEM, MTO3HABAEMOCTh MPUPOIHBIX SIBJICHUU IMyTEM SKCIIEPUMEHTA
U peuieHus TMPOTHUBOPEYUH MEXKIYy HOBBIMH (aKTaMU U TEOPETUUECKUMU
MPEANOChUIKAMHU, OCO3HAHWE POJIM XMMUU B PEUICHUU HKOJOTHYECKUX MpoOsieM, a
TaK)Ke MpoOJieM COEpeKeHUs IHEPTreTUYECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nnane pemeHus 3agad  BOCHUTAHUS, pa3BUTUS M COLMANIM3ALUU
OOy4YaromMXcs TMPUHATBIE NPOrpPaMMONA MO XHMHHM MOJIXOJbl K OINPEIEICHHUIO
COJlEp)KaHUs W  TIOCTPOEHHS NpeaMeTa MNpeAyCMaTpuBalOT  (HOpPMHpPOBaHUE
YHUBEPCAIbHBIX YUEOHBIX NEHCTBUN, UMEIOUIMX 0a30BOE 3HAUCHUE JJI Pa3TUUHBIX
BUJIOB JICSATEIBHOCTU: pEIICHUS MpoOsiieM, T[OWCKa, aHaluM3a U 00pabOTKU
uH(popManuy, HEOOXOAMMBIX [JIsi NPUOOPETEeHUsT OmbITa MNPaKTUYECKOH U
MCCIIEIOBATENBbCKOM NESTEIbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B MIO3HAHUU XUMHUH.

B nmpaktuke mnpenojaBaHus XUMHU KaK Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMsl, TAK U Ha YPOBHE CPEJHEro o01ero oOpa3oBaHus, MPU ONPEICICHUN
COJIEpKATEIIbHOW XapaKTEPUCTUKU LEJIed W3y4YeHHUs MpeaMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYUMOCTH TPAJULMOHHO NpPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIbHOCTH YEJOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJMYECKOW TOYKMA 3pPEHUS] TaKOW MOAXOJ K OINPENCICHHUIO LeJed H3y4YeHUs
IpEeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CorylacHO [aHHOW TOYKE 3pEHMs TJaBHBIMU IEISIMU HM3Y4YEeHHs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBisIFOTCSA:

e (¢opMHuUpOBaHHWE CHCTEMBbl XHMHYECKHX  3HAHUHW  KaK  BaKHEHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAyYHOM KapTHHBI MHUPA, B OCHOBE KOTOpPOH
JeXaT KIIOYeBbIE TMOHATHA, (PyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUH XUMUH,
OCBOEHHUE S$3bIKa HAYKH, YCBOCHHUE M TOHMMAaHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMIJIEHHUE C UCTOpUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmMupoBaHue U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX IMO3HAHMS
BEIIIECTB U XMMUYECKUX PEaKIui, HEOOXOAUMBIX I MPUOOPETEHUST YMEHUM
OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKHUX SIBIICHUM, UMEIOIIIUX MECTO
B IIPUPOJIE, B IPAKTUYECKOMN U ITIOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB JESITEIBHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
OOBSCHEHHEM  XMMHUYECKOrO0  OJKCIEpUMEHTa, COONIOAEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.
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Hapsiny ¢ »TuM, coaepskaTesnbHas XapakTEepUCTUKA ILeNel W 3a/1ad U3y4eHUus
npeaMeTa B MporpamMme 1Mo XMMHUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHHU C
HOBBIMH TPUOPHUTETAMH B CHCTEME CpEeIHero ooOmiero ooOpasoBanus. CeromHs B
IpenoAaBaHUM XUMUU B OOJBIIEH CTENEHU OTHAETCS MPEANOYTEHUE MPAKTUYECKOU
KOMIIOHEHTE COJIep:KaHusl 00y4UeHHsI, OpPUEHTUPOBAHHOM HA MOATOTOBKY BBIITYCKHUKA
o0mieo0pa3oBaTeIbHON OpraHW3ally, BIAJACIONIET0O HE HA0OpOM 3HaHW, a
(GYHKIHMOHATIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOO0AaMM M YMEHHUSMH aKTUBHOIO
MOJIy4eHUS] 3HAHMM M TPUMEHEHHMS] HMX B pEaTbHOM JKM3HU JUIsl PpEelIeHUs
MPaKTUYECKUX 3a]1a4.

B cBs13u ¢ 3TUM Npu U3y4EHHUH MpeaMeTa « XUMHUs JOMUHHUPYIOIEe 3HaUYCHUE
pUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

ajanTtamus 0o0yJaromuxcsi K YCJIOBUAM JAMHAMUYHO Pa3BUBAIONIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUIEKTyaJIbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBHOMY MPHHITHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX JKHU3HEHHBIX CHUTYaIUSAX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

dbopmupoBaHue 'y  OOydYalOlUXCA  KJIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIETCHIINI), HMMEIOIMIMX YHHUBEPCATbHOE 3HAYCHHE [UJIs Pa3IUYHBIX BHUJIIOB
NEeATEIbHOCTH: PEIIEHUs MpoOJieM, MOUCKA, aHalu3a U o0paboTKH MHGPOpPMALHH,
HEOOXOJAUMBIX JJIsI TPUOOPETEHUS OIbITA JACSITEIBHOCTH, KOTOpPAsk 3aHUMAET BaKHOE
MECTO B IO3HAHMM XUMHUH, a TaKXKe JUIsl OIEHKH C TO3UIUH DKOJOTHUYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKUX MPOIIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO Cpeay;

pa3BUTHE T[IO3HABATEIbHBIX HMHTEPECOB, HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM OOYYarOIIMXCsl: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOpETaTh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBHH C XU3HCHHBIMU MOTPEOHOCTSIMHU, HUCIIOIH30BAThH
COBpeMeHHbIe MH(POPMAIIMOHHBIE TEXHOJOTHH JUIS MOWCKAa M aHaiu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHNE W Pa3BUTHE Yy OOYYAIOMIMXCS acCCOIMATHBHOTO M JIOTUYECKOTO
MBIIUICHNSI, HAONI0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, TMPHU IUIAHHPOBAHWUU W TPOBEACHUU XHUMHUUYECKOTO
IKCIIEPUMEHTA,;

BOCIHUTaHHE Yy  oOydaromuxcsi yOeKIEHHOCTH B  T'YMaHHUCTUYECKOU
HAIPaBJICHHOCTU XUMHUHU, €€ BaXHOM pOJM B PEIICHUWH TIOOAIBHBIX MpPoOIIeM
paloHaIbHOTO TMPUPOAOIOJIB30BAHUS, MOMOJHEHUSI HYHEPreTHUECKUX PECYPCOB U
COXPaHEHHUS MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeXKHOTO
OTHOILIEHUSI K MPHUPOAE U CBOEMY 3JI0pPOBbIO, a TakXke NPUOOPETEHHsI OIbITa
WCIIOJIb30BAHUSL TIOYYCHHBIX 3HAHWM I TPUHSATHAS TPAMOTHBIX PEUICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mitane cpeaHero ooiero oopazoBaHus npeaMer «Xumus» 0a30BOro
YPOBHS BXOJUT B COCTaB MpeAMETHOM o0macTu « EcTecTBEeHHO-HAYUHBIEC IPEAMETHI.
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OO1ee yuCIIO 4acoB, OTBEACHHBIX AJISl U3YYCHHs] XMMHH, Ha 0a30BOM ypOBHE
cpenHero obmero odpa3zoBanus, coctaBisier 68 gacos: B 10 kimacce — 34 gaca (1 gac
B Hezeno), B 11 knacce — 34 gaca (1 gac B Heenio).
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2. Conep:xanue 00y4eHust
10 KJIIACC

OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUH

[IpenMer opraHM4YecKOW XHMHMH: €€ BO3ZHMKHOBEHHE, Pa3BUTHE U 3HAYCHHE B
IIOJIyYEHUH HOBBIX BEIIECTB M MaTepUaioB. Teopus CTPOCHUS OPTraHUYECKUX
coenuHeHnid A. M. byrnepoBa, e€ ocHOBHbIE NoJIoKeHHS. CTpyKTypHBIE (POPMYIIBI
OpraHWYECKUX BelecTB. [ omomorus, nsomepus. XUMUYECKAs CBSI3b B OPraHUYECKUX
COEIMHEHUAX — OJIMHAPHBIEC U KPATHBIEC CBS3H.

[IpencraBnenne o kiaccudukanuum opraHudeckux BemiecTB. HomeHknaTypa
OpraHMYEeCKUX COCIMHEHHMH (CHUCTEeMaTH4ecKas) W TPUBHAIBHBIE Ha3BaHUSA
BKHEUIIUX MPEACTABUTEIEN KIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOABbl HM3YyYEHHs BEUIECTB W HX IPEBpaALICHUM:
O3HaKOMJIEHUE ¢ 00pa3laMu OPraHWYECKUX BELIECTB U MaTepuajgaMi Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJEKYJ OpPraHMYECKHUX BEIIECTB, HAOJIOJACHHE U OIUCAaHUE
JEMOHCTPAlMOHHBIX OMNBITOB II0 MPEBPAIICHUID OPraHUYECKHUX BEIIECTB IIPHU
HarpeBaHuM (IJ1aBjieHUe, OOyIIIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHbBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKHA pAx. MeraH W 3TaH —
POCTEUIINE MPEICTABUTENN AJIKAaHOB: (PU3WYECKHE U XUMHUYECKHE CBOMCTBA
(peakuu 3aMelIEHUsT W TOpPEHHUdA), HAXOXKIEHUE B MPHUPOAE, MOJYyYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKHA PsiA. DTHUIEH W IPOINUIIEH —
OpocTeiiline MpeACTaBUTENN aJIKEHOB: (U3HUECKHEe M XMMHYECKHE CBOWCTBA
(peakuMy TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApPATAllMU, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtamgueH-1,3 u MetunOyramueH-1,3: cTpoeHue, BaxHEHIIMe
XUMUYECKHE CBOMCTBa (peakuusi mnonumepuszanuu). l[lomydeHue CHHTETUYECKOIO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN psifl. ALIETHIIEH —
NPOCTEUIINN  MPENCTABUTENb AJIKWHOB: COCTaB, CTPOEHHE, (U3HUECKHE U
XUMUYECKHE CBOMCTBa (peakUuy THAPUPOBAHMS, TajJOr€HUPOBAHUS, TUIpaTalllH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. beH3on: cocrtaB, cTpoeHHe, (U3MYECKME U XHMHUYECKHE CBOWCTBA
(peakiu TaJOT€HUPOBAHUS W HUTPOBAHMS), MOJIYYEHUE U NPUMEHEHUE. 107yon:
cocmas, cmpoenue, husuyecKue u Xumuyeckue ceouUcmaa (peakyuu 2ano2eHupo8aHus
U HUMpoOBanus), noayyenue u npumenenue. TOKCMUHOCTH apeHOB. ['eHeTMueckas
CBSI3b MEXY YIJI€BOAOPOIAMH, IPUHAIIICKAIIUMHI K PA3IMYHBbIM KJIACCAM.

[IpuponHble MCTOYHUKK YII€BOAOPOAOB. I[IpupoaHbii ra3 u NONyTHBIE
HedTaapie Taszpl. Hedts u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTH:
NEPEroHKa, KPEeKUHr (TepMHYECKUM, KaTaJuTU4ecKuil), nuponus. I[IpoayKTsl
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nepepaboTku HepTH, WX NMPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEepUMEHTAIbHBIE METOAbl HM3YyYEHHs BEUIECTB W HX IPEBpALICHUM:
O3HAKOMJIEHUE C 00pa3IamMH IJIaCTMAcCC, Kay4yyKoB M pe3uHbl, Koyuiekiuu «Hedto» u
«Yroqb», MOJAEIMPOBAHUE MOJIEKYJ YIIEBOAOPOJOB M TajlOr€HONPOU3BOJIHBIX,
IPOBEJICHUE MPAKTUYECKON PabOThI: MOMyUYeHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérurle 3amaun.

Bbruncnenuss 1Mo ypaBHEHUIO XHUMHUYECKOM peakuuu (Maccbl, 0oO0BEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WIM IPOAYKTAa PEAKIMH IO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIECTB WM IPOAYKTOB PEAKIIUH).

Kucsiopoacoaep:xamue oprannyeckue coeinHeHUs

[IpenenbHble  ONHOATOMHBIE CHUPTBL. MeETaHON M 3TaHON: CTPOEHHE,
duznyeckue W XUMHUYECKHME CBOMCTBa (peakuuu C AaKTUBHBIMH METaJUIaMH,
raJlor€HOBOJIOPOJaMH, TOpPEHHE), MpUMEHEHHE. BoJopoaHble CBS3HM  MEXKIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHoroaTomMHbi€ CIUPTHL. DTUIICHIJIMKOJIb U TJIMLEPUH: CTPOCHHUE, (DPU3UUECKUE
U XUMUYECKHE CBOICTBa (B3aMMOJACHCTBHME CO IIEJIOYHBIMU  METaJUIAMH,
KAUEeCTBEHHAs] PEaKIUsi Ha MHOTOAaTOMHbIE CHUPTHI). JleiicTBMUE HaA OpraHu3M
yenoBeka. [[pumenenune rauuepuHa 1 3TUIICHTJIUKOJIA.

®deHon:  cTpoeHUE MOJEKyJbl, (U3MUECKME W XUMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue peHona.

Anbneruabl U kemoHwvl. PopMabIeTH, alleTANbIACTU: CTPOCHUE, (PU3NUECKUE
U XUMHUYECKHE CBOICTBa (pEaKIMM OKUCIEHHUS U BOCCTAaHOBJICHUS, Kaue€CTBEHHBIE
peakuun), noJiy4eHue U NpuMeHEHHeE.

OIHOOCHOBHBIE TIpeJiebHbIE KapOOHOBbIE KUCIOTHI. MypaBbuHasi U yKCyCHas
KHUCJIOTBL: CTpOEHHUE, (PU3HUECKHME U XUMHUYECKHME CBOMCTBA (CBOWCTBA, OOIIME I
KJ1acca KHCIIOT, peakius dTepudukanun), nolyueHue u npuMmenenue. CreapuHoBas u
OJIEMHOBAsI KUCIOTHl KaK MPEACTAaBUTENM BBICHIMX KapOOHOBBIX KHCIOT. Mblla Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEUCTBHE.

CrnosxHble 3pupbl KaK MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIHOKHBIX
s¢upoB. Kupwl. I'maponus xupos. Ilpumenenue xupoB. buosornueckas poiib

JKUPOB.
VYrneBobl: coctaB, Kiaccuukaius yriaeBogoB (MOHO-, JU- U TIOJIMCAXAPHIbI).
['moko3a — mpocTeHIIME MOHOCAaXapua: OCOOEHHOCTH CTPOCHUSI MOJICKYJIBI,

busnyecKkue U XUMHYECKHE CBOWCTBa (B3ammojeicTBue ¢ ruapokcumom memu(ll),
OKHUCJICHHE aMMHAYHBIM pacTBOpoM okcumaa cepedpa(l), BoccranoBneHue, OpokeHue
TJIFOKO3bI), HAaXOXKJIEHWE B TMpPUPOJE, TMpPUMEHEHHEe, OWOJOTUYECKass PpOJib.
®otocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak NpUpPOAHbIE mojiuMepbl. CTpoeHue Kpaxmajia u
neutoao3bl.  dusnyeckue M XUMHUYECKHE CBOMCTBAa Kpaxmaja (THIpOJIu3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

OKCIEepUMEHTAIbHbIE METOJbl HW3y4YeHMs BEIIECTB M UX MPEBPAIICHUI:
MpoBEeJIeHWEe, HAOIIOJICHUE W ONHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
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CIOUPTOB, KAUYECTBEHHBIC DPEAKUWU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE HTaHOJa
okcumoM wmenu(ll)), MHOroatomMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJMIEPUHA C
ruapokcugom meau(ll)), anpnerunoB (OKucCIE€HHE aMMHA4YHBIM PACTBOPOM OKCHIA
cepeopa(l) u rugpoxcumom wmeau(ll), B3ammopelcTBue Kpaxmaiaa C HOJOM),
IIPOBEJICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTBHI.

Pacuérnsle 3anaun.

Boluncienuss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM NPOJIYKTA PEAaKUMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A30TcozepKallie OPraHu4eCKUe COCTUHEHUSI.

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHUYeCcKue coeluHeHus. Puznyeckue u
XUMUYECKHE CBONCTBA aMHUHOKHUCIOT (Ha MpuMepe TriauluHa). buonornueckoe
3HAYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kak TpPUPOIHBIE BBICOKOMOJIEKYJISIpHBIE coeAuHeHus. IlepBuuHas,
BTOPHYHAs M TpETUYHas CTPYKTypa OelKoB. XHUMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, ICHATYpAIHsl, KAYECTBEHHbIE PEAKIIMU HAa OEIIKU.

OKCIEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BELIECTB M UX MPEBPALCHUN:
HaOJIIOZICHUE U ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JeHAaTypauus O€IKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKLIUH OEIKOB.

BbicokoMoJIeKyJIsIDHbIE COeIMHECHUS

OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALMH, CPEAHSAS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCJUHEHUH —
MOJINMEPU3ALUS U MIOJTUKOHEH AU

OKCIEpUMEHTAJIBHBIE METOABbl M3YyYEHHs BELIECTB W HX IPEBpaALICHUM:
O3HAaKOMJIEHHE C 00pasllaMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanusanus MexXnpeaMeTHbIX CBA3EH MPU U3yUYEHUN OPraHUYeCKON Xumuu B 10
KJIACCE OCYIIECTBIISIETCS YEpe3 HMCIOJb30BAHME KaK OOUIMX E€CTECTBEHHO-HAYUYHBIX
MOHATUH, TaK U TMOHATUHU, SBISIIOUIMXCS CUCTEMHBIMHU ISl OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SIBICHUE, HAay4dHbIM (akT, rUmoresa,
3aKOH, TEOpHsl, aHaliu3, CUHTE3, KJacCU(pUKalus, MEpUOAUYHOCTh, HaOJIOICHUE,
U3MEPEHHUE, FIKCIIEPUMEHT, MOJIETUPOBAHMUE.

®dusnka: Mmarepus, OSHEpPrus, Mmacca, aroM, DJJEKTPOH, MOJIEKYJIa,
HHEPreTUYECKUN YpPOBEHbB, BEIIECTBO, T€NO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
buznyecKkue BeIMYUHBI U €IUHULIBI UX U3MEPEHUS.

buonorusi: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
dboTocuHTE3, OHOJOTMYECKH AaKTHUBHbIC BellecTBa (OENKH, YrIeBOABI, JKUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJbI, MOJE3HBIE HCKOMAeMble, TOIUIUBO,

PECYPCHI.
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TexHonorus: IMMIICBLIC ITPOAYKTBI, OCHOBBI PAIIMOHAJIBHOTO IIUTAHWA, MOKOIINC
cpeacrBa, JICKAPCTBCHHBIC MW KOCMCTHYCCKUC  IIpCIIaparbl, MaTCcpualibl U3
HCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XuMu4eckuil 3neMeHT. AToM. SIapo aroma, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTUveckrue ypoBHH, MOAYPOBHH. ATOMHBIC OpOWTanmu, S-, P-, O- 3JIEMEHTHI.
Oco0OeHHOCTH pachpelie]ICHUus] AJIEKTPOHOB IO OpOUTaIsiM B aToMax »3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(PUTypalHsi aTOMOB.

Ilepunonnueckuit 3akoH u llepuoanyeckas cucreMa XMMAYECKUX AJIEMEHTOB /l.
. MenneneeBa. CBs3b MEPUOJUYECKOrO 3aKOHa W llepuomnyueckoil CHCTEMBI
xumuueckux d3siemMeHToB J[. M. MenzaeneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUS CBOWCTB XUMHYECKUX DJIEMEHTOB H
00pa3yeMbIX UMH MIPOCTHIX U CJIOXKHBIX BEIIESCTB IO TPYIINaM U NepruojaM. 3HaUCHUE
MIEPUOANYECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemecTBa. XUMHYECKAass CBSI3b. BHIBI XMMHYECKOM CBA3MU
(KOBaJIecHTHasi HEMoJIsIpHAasT M TOJIApHAsl, MOHHAS, MeETauinueckas). MexaHU3MbI
oOpa3oBaHUs KOBAJICHTHONW XMMHUYECKOW CBsi3M (OOMEHHBIH M JIOHOPHO-
akuentopHsiil). BomopogHas cBs3b. BalleHTHOCTB. DIJIEKTPOOTPULIATETBHOCTD.
Crenenb okucieHus. MIoHbl: KAaTHOHBI 1 AHUOHBI.

BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH MOCTOSIHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTAJUIMYECKON PELIETKHU.

[IoHsiTME O HOUCHEpCHBIX cUCTEMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBL.
MaccoBast 10151 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['eHeTHdeckass CBA3b HEOPraHUYECKHX BEIIECTB,
MPUHAJICKAIUX K PA3JTUYHBIM KJIaccaM.

Xumuueckas — peakuus.  Knaccudukamuss ~— XMMHUYECKMX — peakuuii B
HEOPraHUYECKOW U OPTAaHUYECKON XUMHUU. 3aKOH COXPAaHECHUSI MacChl BEUIECTB, 3aKOH
COXPAHEHHUS U MPEBPALIECHUS SHEPTUU NTPU XUMUYECKUX PEAKIUAX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT pas3iuyHbIX (akTopoB. OOpartumble
peakuuu. XHUMHUUYECKOE paBHOBecue. DakToOpbl, BIMAKIIAE HA COCTOSHHUE
xuMmudeckoro pasHoBecus. [Ipunnumn Jle [larense.

Dnextponutnyeckas nuccornuaiusa. CuibHbIe U cinadbie AnekTponauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, IIEJIIOYHAS.

OKUCIUTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsI BEIIECTB M WX MPEBPAIICHUN:
neMoHcTpanus Tabmmn «llepromnueckas cucremMa XuMHU4Yeckux 3iemeHToB 1. .
MenneneeBay, H3ydeHUE MOJEIEH KPUCTALIMUECKUX PEMIETOK, HAONIOJeHHUE W
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OMHMCAaHKE JEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3AaTOPA, ONPEIEIICHUE CPEIbl PACTBOPOB BEILLIECTB C
MOMOIIBIO YHUBEPCAIBHOTO HHAMKATOPA, PEaKIMM MOHHOTO OOMEHa), IPOBEICHUE
NPaKTHUECKON paboThl «BiusHue pa3nuyHBIX (PaKTOPOB HAa CKOPOCTh XUMHUECKOH
peaKIum».

PacuérHble 3anaumn.

PacyéTtel 1O  ypaBHEHUSIM XUMHUYECKUX  pPEaKkluid, B TOM  YHUCIE
TEPMOXUMHUYECKHUE PACUYETHI, PACU€Thl C MCIOJIH30BAHUEM IOHATHUSA «MacCoBas I0Js
BEIICCTBAY.

Heopranuuyeckasi xumusi

Hewmerannel. I[lonoxxenue HemeTtamwioB B Ilepuoanueckoi cucteMe XMMHAYECKUX
anemenToB J[. WM. MenneneeBa u OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3MYECKUE
CBOMCTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAIIOB (HAa MpUMEpPE KHUCIOPOJa, CEpHI,
dbocdopa u yranepoaa).

XUMUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAUIOB (TaJIOTE€HOB, CEphI, a30Ta,
dbocdopa, yriepoaa U KpeMHHUsI) U UX COCTUHEHUHN (OKCHUIOB, KUCIOPOICOAEPKAIIINX
KHUCJIOT, BOJJOPOJIHBIX COCTMHEHUM ).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COCAUHECHUM.

Meramnel. [lonoxenne meramoB B I[leprognyeckoil cucTeMe XMMHUYECKHX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0YEK
aToMoB MeTaioB. OOume Qusnyeckue cpoiicTBa MetaioB. CIUiaBbl METaJIIOB.
DNEKTPOXUMHUYECKUI PSJT HATIPSYKEHU METAIIOB.

XWMHUYECKHE CBOMCTBA BaKHEHIINX METAJJIOB (HATPUM, Kadui, KaJbIIUMH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJe30, MEJIb) U UX COCIMHEHUM.

OO6mue crocoObl moydeHus: mMeTaioB. [IpuMeHeHune meTamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJbI H3yYEeHHUS BEHIECTB W UX MpeBpallcHU:
M3yYEHHUE KOJJIEKIMU «MeTaJlibl U CIUIaBbl», 00pa3lOB HEMETAUIOB, PEIICHHE
AKCTIIEPUMEHTANIbHBIX 3a/ia4, HaOJIOJCHUE U OMHCAaHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aUMOJCHCTBHUE THAPOKCUIA AJTIOMUHHUS C PAaCTBOPAMH
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIIOB).

PacuétHble 3anaumn.

Pacuétel Macchl BemecTBa WM 00bEMaA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEII[ECTBA, Macce Wi OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacd€Tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMU, €CIIH OJIHO U3
BEIIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponpr xumum B 0OCCIEUEHHUHM SKOJOTHMYECKOM, DHEPreTHUYCCKON W IIHUIICBOM
0€30MacHOCTH, Pa3BUTUK MeIUIMHBL. [loHATHE O HAy4YHBIX METOJaX TIO3HAHUS
BEIIIECTB U XUMUYECKUX PEaAKIUH.

[IpencraBienuss 06 OONIMX HAYYHBIX MPUHIMUMNAX MPOMBIIIJIEHHOTO MOJYy4YCHUS
Ba)KHEHIIINX BEIIECCTB.
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YenoBek B MHUpPE BELIECTB M MAaTEPUANOB: BaXKHEHIINE CTPOUTENbHBIC
MaTepuasbl, KOHCTPYKIIMOHHbIE MaTepHalIbl, KPACKU, CTEKJIO, KEpaMUKa, MaTepHUabl
TUTSL BICKTPOHUKHY, HAHOMATepUasbl, OpTaHUYECKUE U MUHEPAJIbHBIE YI00pEHUsI.

XuMHUs W 30pOBbE YENOBEKa: IMpaBWJIa HCIOJBb30BAHUS JICKAPCTBEHHBIX
npenapaToB, MpaBujia OE30MACHOTO KCIOIB30BaHUS MPENapaToB ObITOBOM XMMHH B
ITOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuszanus MeXnpeaMETHBIX CBA3EH MPU N3YUEHHUH OOIIEeH U HEOPraHUYeCKOU
XUMHHU B 11 Kiacce oCylecTBIsIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TOHATHM, TaK WU TMOHATUH, SBISIOLUXCS CUCTEMHBIMHU JUIs OTIENBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OO1ue ecTeCTBEHHO-HAyYHbIE IOHATHUS: HAy4yHbIM (akT, TMIOTE3a, 3aKOH,
Teopus, aHalu3, CHUHTE3, KIacCUPUKaLuUsi, NEPUOAUYHOCTb, HAOIIO/ICHUE,
AKCIIEPUMEHT, MOJICTMPOBAHIE, U3MEPEHHE, SBICHUE.

dusuka: mMarepus, dHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, PaJMOaKTUBHOCTH, MOJIEKYJa, YHEPTreTHUECKUN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3NYCCKUE BEIWUYMHBI M EAMHHIIBI UX
U3MEPEHHSI, CKOPOCTb.

buonorus:  kineTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepalibl, TOpPHbIE MOPOJBI, IMOJIE3HBIE HCKOMAeMbl€, TOILIUBO,
peCYpCBL.

TexHonorus: XuMu4eckass HPOMBIIIIEHHOCTb, METAJULyprusi, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEpPHAJIOB, CEIbCKOXO3SHUCTBEHHOE IPOM3BOJACTBO, IHUIIEBAs
OPOMBIIUIEHHOCTh,  (papManeBTHUecKass  MPOMBIIUIEHHOCTb,  IPOU3BOACTBO
KOCMETHYECKHX TMpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHUaJIOB,
AJIEKTPOHHASI TPOMBIIIIJIEHHOCTh, HAHOTEXHOJIOTHH.
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3. IlnaHupyemble pe3yJbTaThl 0CBOCHHS MPOrPaMMBbI 110 XMMHHU HA 0230BOM
YPOBHe cpeiHero o0uiero o0pa3oBaHus

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUSA
OOyJarOIIMMHUCS TPOrpaMM  CpedHero oO0miero oOpa3oBaHus  (JIMYHOCTHBIM,
METalpeIMETHBIM U NpeAMETHbIM). HaydyHOo-mMeToauveckoil OCHOBOM  JIA
pa3pabOTKu TUTAHUPYEMBIX pE3yJbTaTOB OCBOEHHUS MPOTPAMM CPEAHETO OOIIEro
o0Opa30BaHMsI SIBIAETCS CUCTEMHO-AESITEILHOCTHBIHN MOAXOI.

B cooTBeTrcTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS MHpeameTa «XHUMHs» Ha YpPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIECICHBI CIEIYIOIINE COCTABIISAIOLIUE:

OCO3HaHHE OOYYAIOIIMMUCS POCCHUICKON TPaKJAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIMYUE MOTUBALMU K OOyUEHHUIO;

LEJICHAPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHI JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YAIOIIMXCS PYKOBOJCTBOBAaTbCA B CBOEHU
NEeSATEIbHOCTH I[€HHOCTHO-CMBICIIOBBIMU ~YCTAaHOBKAMH, MPHUCYLIUMHU LIEJIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS IKOJOTMYECKOW KYJIBTYpbl M CIIOCOOHOCTH CTaBUTh
LIEJIU U CTPOUTH )KU3HEHHBIE IIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHUS IpeIMeTa «XUMHsSD» JOCTUTAIOTCA B
€IMHCTBE Yy4e€OHOW W BOCHHUTATEIbHOW JEATENIBHOCTM B COOTBETCTBHHU C
I'YMaHUCTHYECKUMH, COLMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU H
ujieaaMu POCCUICKOro rpakJaHCKOro 00IIeCcTBa, MPUHIATHIMU B OOIIECTBE HOPMAMU
U [paBWIaMU [OBEACHUS, CIOCOOCTBYIOIIMMHU IpolleccaM  CaMOMO3HAHMUS,
caMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUSI TMYHOCTH 00YYarOIIMXCS.

JIM4HOCTHBIE  PE3yJNbTAaThl OCBOEHUS MpeaMeTa «XUMHUS»  OTPaKaroT
c(OpPMHPOBAHHOCTh ONBITA TMO3HABATEIBHOM M NPAKTUYECKOH AEATEIBHOCTU
oOy4JaronmMxcs Mo peajn3aliid NPUHATHIX B OOILIECTBE LIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAaHUS O0YyYarOUIMMHUCS CBOMX KOHCTUTYLMOHHBIX IMpaB U OOS3aHHOCTEH,
YBaXKEHUS K 3aKOHY U [TPABONOPAJIKY;

NPEACTABICHUS. O COLUMAJIBHBIX HOpPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOM JEATEIBHOCTH MPHU CO3/1aHUU yUEOHBIX
IPOEKTOB, PELICHUHN YYeOHBIX U MO3HABATEIbHBIX 3a7au, BHIMOIHEHUH XUMHUYECKHX
DKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHUBBI, HaMEpPEHHs, JIOTUKY U
apryMEeHThI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU AESITENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS
14
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LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY W HAyYHOMY HAaCJIEOAUIO
OTE€YECTBEHHOMN XUMUM;

YBaXEHUS K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUM U MPAKTHUYECKOIrO
NPUMEHEHUSI XUMHUHU, OCO3HAHMSI TOrO, YTO JOCTHXKEHHSI HAyKH €CThb PpPEe3yJbTaT
JUINTENIbHBIX ~ HAaOMIOAEHUM,  KPOMOTJIMBBIX  S3KCHEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B MOJIYYEHUH U MOCJIEAYIOIIEM aHaU3e
uH(GOpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyalluH, CBSI3aHHBIC C XUMHUUYECKUMU SIBIICHUSIMHU, U
NPUHUMATh OCO3HAHHBIE pEIICHUS, OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TMOBEJCHHE W IOCTYNKM CBOMX TOBapUUIEH ¢
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME TMOCIEJICTBUUA 3THX
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEH 3I0poBOrO0 W  0Oe3omacHOTO o0pa3a  JKHU3HHU,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOILIEHHS K COOCTBEHHOMY (pH3MYECKOMYy U
IICUXUYECKOMY 3JI0POBBIO;

coOro/ieHnss mpaBwil Oe3omacHOro oOpamlieHus ¢ BeHIeCTBaMU B OBITY,
IIOBCEHEBHOM )KM3HU U B TPYAOBOU JEATEIBHOCTH;

NIOHUMAaHUsl LEHHOCTU TMPAaBWJI HHIMBUAYAIBHOTO M  KOJUIEKTUBHOI'O
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HU JIOJCH;

OCO3HaHUsl TOCJTEACTBUNA M HENPHUATHS BpPEIHBIX TNPUBBIUEK (YNOTpeOsieHus
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B y4eOHO-UCCIIEeI0BATEIbCKON
NesATEeIbHOCTH, O0IIECTBEHHO MOJIE3HOM, TBOPUECKOU U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKU Ha aKTUBHOE y4acTHUE B PEUICHUU MPAKTHUUECKUX 337a4 COLMAIbHON
HaIPaBJIEHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYEHHMIO MPOQPECCUd pazIuyHOro poja, B TOM
YKCJIE HA OCHOBE MPUMEHEHHMSI IPEIMETHBIX 3HAHUI 10 XUMUHU;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY  HMHIMBHIYaJbHOM  TpPaeKTOpUU
oOpazoBanusl, Oyayiei npodeccuu 1 peann3alii COOCTBEHHbBIX KU3HEHHBIX TUIAHOB
C Y4YE€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEW K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCOO0Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBaHMS )KM3HHU HA 3EMIIE;

NOHUMAaHUsl TIJ100aIbHOTO XapakTepa »JKOJOTMYECKUX NpoOieM, BIUSHUSA
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;
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OCO3HaHUsI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTUKECHUM XUMHHU JI PEIICHUS
BOITPOCOB PALMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOT'O HENPUATHS JECUCTBUM, IPUHOCAIINX BPE OKPYXKAIOIIEH MPUPOIHOU
cpene, yMEHHs MPOTHO3UPOBATH HEOIArOMPHUSTHBIE 3KOJOTHYECKHE IOCIEICTBUS
MPEINPUHUMAEMBIX ICMCTBUN U MPENOTBPALIATh HX;

HaJM4yusl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, DKOJOTHYECKOU KYJbTYpHI,
OIBITA JESATEIBHOCTH 3KOJIOIMYECKON HAIIPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MU B NIO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLMAIIBHOIN MPAKTHUKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOSITh UJEOJIOTUU XeMO(poOuu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILECTBEHHON IPAKTHKHY;

NOHUMaHUs cHeuqupUKd XUMHUM KaK HAayKH, OCO3HaHUs €€ poiu B
(GOpMHpPOBAHWM PALMOHAIBLHOTO HAYYHOTO MBILUIEHUS, CO3/IaHUU LEIOCTHOTO
IPEACTABICHUS] 00 OKPYXalolleM MHUpPE KaK O €IMHCTBE NPHUPOABI U YEIOBEKa, B
NO3HAHWW MPUPOJIHBIX 3aKOHOMEPHOCTEM U PEIIeHHH Npo0JeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOEKIEHHOCTU B 0COO0M 3HAYMMOCTH XMUMHH ISl COBPEMEHHOM LIMBUIM3ALUU:
B €€ I'yMaHUCTUYECKON HANpaBICHHOCTU M Ba)XHOW POJU B CO3JaHUM HOBOHM 0a3bl
MaTepUaIbHOW KyJIbTYpPbl, PEUICHUH TI00AJIbHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YeJI0BEYECTBA —  CBIPbEBOM, DJHEPreTHUYECKOM, IHINEBOM U IKOJIOTMYECKOU
0€30MacCHOCTH, B Pa3BUTHM MEIULMHBI, 00ECIIEYEHUH YCIOBUM YCIEIIHOTO TpyJa U
HKOJIOTUYECKU KOM(POPTHOM KU3HU KaXA0Tr0 WieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW  TI'PaMOTHOCTH: IIOHMMAaHUA  CYLIHOCTH  METOIOB
MO3HAHMs, HCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JUIsl aHanu3a U OOBSCHEHMS SIBICHUN OKPYXKAIOIIEr0o MHUpA U
MPOUCXOMSIINX B HEM M3MEHEHHWI, yMEHUS J1eJ1aTh 0OOOCHOBAHHbBIE 3aKIIIOYEHUSI HA
OCHOBE Hay4HbIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LIEJIbIO MOJYyYEHHUs JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSITEJIbHO HCIOJb30BaTh XHMHYECKUE 3HAHUS IS
perieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

WHTEpeca K O3HAHMIO U UCCIIE0BATEIbCKON AESTEIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HEMNpPEpPhIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTHUBHOMY IIOJIy4EHHIO HOBBIX 3HAaHMM 1O XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSIM TpyJAa B pasiuyHBIX cdepax MmpodhecCuoHATbHON
NEATEIBHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOEHHUS Y4eOHOTO mpeaMmera «XHUMHS» Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYMMBbIE TUISt dbopmupoBaHUs MHPOBO33PEHUS oOy4Jaronmxcs
MEXIUCIUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAyUYHbIE MOHSITHS, OTPaKAIOIINE
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[EJIOCTHOCTh HAyYHOM KapTHHBI MHpa ¢ CHEHUPHUKY METOJOB TO3HAHUA,
UCIIOJIb3YEMBbIX B E€CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPIHUs, SBIICHHE,
IPOIECC, CUCTEMA, HAy4YHbIM (DaKkT, MPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOPHsI, UCCIIEI0OBaHKE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpCaJbHble yueOHbIC IeHCTBHs (IMO3HABAaTEIbHBIC, KOMMYHUKATHUBHBIC,
perynaTuBHbIE), obecneunBaronme GopmMupoBaHue (PyHKIHOHAIBHON TPaMOTHOCTU
U COLIMAJIbHOM KOMITETEHIIUU 00YYarouuXcsl;

CIIOCOOHOCTh 00YYaroUIUXCsl UCIOIb30BaTh OCBOCHHBIE MEXKIMCUUILTHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS U  yHUBEpCAIbHbIE  y4dyeOHBbIE  JEHCTBUA B
MTO3HABATEJIbHON U COLMAIIBHON MPAKTHKE.

MeranpenMeTHbIE  PE3YNbTAaThl  OTPA)XalOT OBJAJACHUE YHHUBEPCAJIbHBIMU
y4eOHBIMU MTO3HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMU JI€UCTBUSIMU.

OBaanenue YHHBepPCAJIbHBIMH y4eOHBIMU NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUA:

CaMOCTOATENLHO (POPMYJIMPOBATh U AKTyaJIM3UPOBaTh MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENATh LENH JIeATeIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HUX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETSIMU;

UCIIOJIB30BaTh P OCBOCHUHM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTEpHbIE NPU3HAKKA TOHSITUHA WU YCTAHABIMBATH HX B3aWMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHUS Uil OOBSICHEHHUS OTAEIbHBIX (DaKTOB U
SIBIICHUM;

BbIOMpaTh OCHOBAHMS U KPUTEPUU JJIsl KJIAaCCU(PUKALMU BEUIECTB U XUMUYECKUX
pEeaKLunii;

YCTaHaBJIMBAaTh  MPUYUHHO-CIEJACTBEHHBIE  CBSI3U  MEXKIYy  HM3y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXAeHHs (MHAYKTUBHbBIE, JEAyKTUBHBIE, IO
aHAJOTMM), BBIABIATH 3aKOHOMEPHOCTM M MPOTHUBOPEUYUS B pPaccMaTpPUBAEMBIX
ABJICHUSIX, (DOPMYIMPOBATH BHIBObI U 3aKIIOUYEHUS;

NPUMEHATh B MPOLECCE MO3HAHUS, MCMHOJb3yEMble B XUMHUH CHUMBOJUYECKUE
(3HAKOBBIE) MOJIENH, MPEeOOPa30BbIBATH MOJECIbHBIE MPEACTABICHUS — XUMUYECKUN
3HaK (CUMBOJ) 3JIEMEHTa, XUMHUYECKas popMyJsia, ypaBHEHUE XUMUUYECKON peakinu —
OpU pEeHIeHUH Y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3a/ay, MHPUMEHSTh
Ha3BaHHbIE MOJEJbHBIC IPEACTABICHMS I BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 6a3oBble HcCIeA0BATEIbCKHUE eiiCTBHS:

BJIAJETh OCHOBAMHM METOJOB HAYYHOIO ITO3HAHMS BEIIECTB M XHMHUYECKHX
peaKLui;

bopMyaMpoBaTh LENH U 3a/1a4U UCCIEIOBAHUS, UCIIOIb30BATh MMOCTABIEHHBIE U
CaMOCTOATENBHO C(HOPMYIUPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS
M OCHOBbl it (OPMHUPOBAHMS THUMIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;
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BJIAJETh HABBIKAMH CaMOCTOSITEIBHOIO IJIJAHUPOBAaHUS M  MPOBEJCHUS
YUEHUYECKUX DKCHEPHMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 3a XOIO0M
mpolecca, CaMOCTOATEIBHO TMPOTHO3UPOBATH €ro pe3yibTaT, (OopMyIupOBaTh
00O0OIIEHNS] U BBIBOJBI OTHOCUTEIHHO JAOCTOBEPHOCTH PE3YJIbTaTOB HCCIIECIOBAHMUA,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAHHON PaboTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOM  HUCCIENOBATENbCKOW M IPOEKTHOU
NEeSATEIbHOCTH, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TOUCKY
METOJOB pEUICHUsS NPAKTHUYECKUX 3a/1ad, IMPUMEHEHUIO Pa3JIMYHbIX METOJO0B
MO3HAHUSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B  PA3JIMYHBIX HMCTOYHUKAX UHGMOpMauu  (HAy4YHO-
NOMyJIsipHAas TUTEPATypa XUMUUECKOTO COJIEP>KaHMsI, CIIPABOYHBIE TOCOOUS, pECYPChI
WutepHera), aHanmu3upoBaTh HHPOPMAIMIO  PAa3IMYHBIX BHUIOB U (opM
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(GopMyIMpOBaTh 3alpoChl U MPUMEHATH Pa3JIMYHBIE METOJbI IPH TOUCKE U
orObope uHPOpMALMHM, HEOOXOAUMON JUIsl  BBINOJHEHUS Y4YEOHBIX  3a1ay
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HKCIHOJb30BaHUA HMH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (pOpMY IpesicTaBiIeHUs HH(popManuu
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIN SI3bIK B KAUECTBE CPEACTBA MPHU padOTe C XUMUYECKOU
uHpopMaluel: NPUMEHATh MeXNpeaMeTHble ((pu3mueckrne M MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIONB30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CpEACTBa
HaIJIS,IHOCTH.

OgByaieHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKJA€MOM TEMbl B XOJE AHAJIOra W/WIU
JMCKYCCUH, BbICKa3bIBaTh UJieH, (POPMYIUPOBATh CBOM MPEJIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNAaTh C TMPE3CHTALMEH pPE3yNbTaTOB I103HABATENBHOU JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHUKAMHU IPH BHINOJHEHUU
XMMHYECKOTO 3KCIEpUMEHTa, MPaKTHUYECKOH paboThl MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3alii yueOHOro NpoeKTa U GopMyIupoBaTh BHIBOIBI 110
pe3ynbTaraM IMPOBEACHHBIX HMCCIECJOBAHUN ITyTEM COIJIAaCOBAHMS IMO3MIMI B XOJI€
oOCYXJIeHHUsI 1 0OOMEHa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIbHO IUIAHUPOBaTh M OCYLIECTBIATH CBOK IO3HABATEJIBHYIO
NeSATEIbHOCTh, Ompeaensds €€ Uenu M 3aJayd, KOHTPOJIUPOBATh M 1O Mepe
HEOOXOJMMOCTA  KOPPEKTUPOBATH MPEAJIaraeMblil  alroput™M ACHCTBUUA  TIpH
BBITIOJTHEHWU Y4YEOHBIX M HUCCIEI0BaTENbCKUX 3ajJad, BbIOMpaTh Haubosiee
3¢ (dexTuBHBI €rMocod WX pemeHus ¢ Y4YETOM TMOJYy4YEHHs HOBBIX 3HAHUUA O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;
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OCyHICCTBJIATE CAMOKOHTPOJIb CcBOEH ACATCIBbHOCTH HAa OCHOBC CaMOaHaIuW3a U
CaMOOLCHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

[IpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «Oprannyeckasi XuMHsD» OTPaKaroT:

cOPMHPOBAHHOCTh  TIPEACTABICHHA O  XUMHUYECKOH  COCTaBJISIOMICH
€CTECTBEHHO-HAYYHOU KapTHHBI MUpPA, POJIA XMMUU B NO3HAHUU SIBIICHUW MTPUPOBL,
B (OpMUPOBAaHWHM MBINUICHUS ¥ KYyJbTYpbl JHYHOCTH, €€ (QyHKIIMOHAIHHON
I'PaMOTHOCTH, HEOOXOAMMOW JUIsl PEHICHHS MPAKTHYECKUX 3a/lad M SKOJOTUYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IPUPOIHOM Ccpee;

BJIAJICHUE  CHUCTEMOW  XMUMHUYECKMX  3HAHUH,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, AJIEKTPOHHAsE 000J10YKa
aToMa, MOJIEKYJIa, BAaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, XUMHUYECKas CBS3b,
CTpykTypHas ¢opmyna (pa3BEpHyTas M COKpaliéHHasi), MOJb, MOJIApHAas Macca,
MOJISIpDHBI  OOBEM, YIJIEPOAHBIA CKENEeT, (PYHKUMOHAJIbHAS TpYIIa, paauKal,
M30MEpUsl, U30MEPbI, TOMOJIOTHYECKUI Psii, TOMOJIOTH, YIJIEBOJOPObl, KUCIOPO U
a30TCo/IepKalllMe  COENMHEHMS, MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEJIMHEHHUSA); TEOPUU U 3aKOHbI (TEOopus CTPOEHUs
oprannueckux BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHMs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXalllue B OCHOBE MOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(dakToIIOTMYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IMOJYyYEHUH M OE€30MacHOM
WCIIOJIb30BAaHUU BAXXHEHIIMX OPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUUYECKOU
NEeSATEIbHOCTH YEI0BEKa,;

chOpPMHPOBAHHOCTh YMEHHI BBISBJISATh XapaKTEpHbIE TMPU3HAKUA TOHSTHMH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHITUS IPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPALICHUI OPTraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHI MCIOJb30BATh XHWMHUYECKYIO CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaI€HHON) popMmy
OpraHUYECKUX BEIECTB U YPAaBHEHUI XUMUYECKUX PEAKLIUd, U3rOTaBIUBATh MOAEIIN
MOJIEKYJT OpPraHWYECKHMX BEHIECTB MJs WUIIOCTPAlMM HUX XHMHYECKOTO0 U
MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAMJIECKHOCTh HN3YUEHHBIX
OpraHMYEeCKMX BEIIECTB MO MX COCTaBy M CTPOCHUIO K OMNPEAeIEHHOMY
KJIacCy/Tpynmne COEAMHEHUH (YIJeBOAOPOABI, KHUCIOPOA U  a30TcoAepKaliue
COCIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEAUHEHHUsI), JaBaTh MM Ha3BaHUS MO
cuctematudeckoii HomeHkiatype (IUPAC), a Takke mNpuUBOAUTH TPUBUAIHHBIC
Ha3BaHMSI OT/ACJIbHBIX OPraHUYECKHX BEUIECTB (ATWIICH, MPOINWUIICH, alleTHJIEH,
STWICHTJINKONb, TIUIEPUH, (QeHos, (OopMallbIerua, aleTalbIeTul, MypaBbHUHAsS
KHCJIOTa, YKCYCHAsl KHUCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAsI KHUCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, eJJTr0JI03a, TIUIHH);
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C(OPMUPOBAHHOCTb YMEHHUS ONPEACNATh BHUABl XUMHUYECKOW CBS3H B
OpPraHUYECKUX COECAUHEHUSAX (OAUHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh TOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bytnepoBa 1t 00OBsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOEHUE, (hHU3HUECKUE
U XMUMHYECKHE CBOICTBA THUNUYHBIX TPEJICTABUTENICH pPA3JIUYHBIX KJIACCOB
OpraHUYeCcKUX BEIIECTB (METaH, 3TaH, STUJICH, MPOMUJIeH, alleTuieH, OyTaauen-1,3,
MeTui0yTaaueH-1,3, 0eH30J, METaHOJ, 3TaHOJ, STUJICHIJIUKOIb, MIHIEPUH, (HEeHO,
alleTanbAeTU, MypaBbUHAsI M YKCYCHasl KUCJIOTHI, TJIOKO3a, Kpaxmall, LEeUII0I03a,
AMUHOYKCYCHAasl KHCJIOTa), WLIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXIy HUMU
YpaBHEHUSIMU  COOTBETCTBYIOIIMX XUMHYECKHUX pEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh HMCTOYHUKU YTJIEBOJAOPOJIHOTO
ChIpbs (HE(Th, MPUPOJHBIN Ta3, yroyb), CIOCOObI UX MEPEPA0OTKU U MPAKTUYECKOE
IPUMEHEHUE POAYKTOB MEPepadbOTKH;

c()OPMHPOBAHHOCTh YMEHHMI MPOBOJUTH BBIYUCIEHUS MO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa
pEaKklMM MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOJHBIX BEIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(pOpMUPOBAHHOCTh YMEHUM BJIJIETh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJaX
HAy4YHOI'O [TO3HAHHUSI, UCIIOJIB3YEMBIX B XUMHUU IIPU U3yUYECHHUH BEIIECTB U XUMHUYECKHUX
sBJIeHUH (HaO0eHNe, U3MEPEHNE, IKCIIEPUMEHT, MOJEIUPOBAHKE), UCIIOJIb30BAThH
CUCTEMHBIE XUMUYECKUE 3HAHMS U IPUHATHS PEIICHUNA B KOHKPETHBIX )KM3HEHHBIX
CUTYaLIMSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOAATh MpaBUJia TMOJIb30BaHUS XUMHUUYECKOM
MOCy/IOl W JTa0OpaTOpHBIM O0OpYJIOBaHHMEM, a TaKKe MpaBuja OOpalieHus C
BEILIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMHU MO BBINIOJHEHUIO Ja0OpPaTOPHBIX
XUMHUYECKHUX OIBITOB;

cOPMHPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATH XHUMHYECKUUN
HKCIIEPUMEHT (TIPEBPAILEHUS OPraHUYECKUX BEUIECTB NMPH HAarpeBaHUU, MOJYyUYECHUE
ATUJIEHA U U3YYEHHE €ro CBOMCTB, KAUECTBEHHbIE PEAKLIUA OPTraHUYECKUX BEIIECTB,
JeHaTypanus O€JIKOB IIPU HArpEeBaHHUH, I[BETHBIE Peakluu OETKOB) B COOTBETCTBUU C
MpaBUIaMHU TEXHUKH 0€30MacHOCTU MPU OOPAIICHUH C BEIIECTBAMH M JIA0OPATOPHBIM
00OpylI0BaHUEM, NPEACTABIATh PE3YyIbTaThl XMMHUYECKOTO IKCIEpUMEHTa B (GopMme
3allUCU YpPaBHEHUU COOTBETCTBYIOIIMX peakiuil M (OpMyJIHpoBaTh BBIBOABI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

C(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAJU3UPOBATH XHMHUYECKYIO
uH(pOpMaIMIO, TOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCcOBOWU
uHpopmanuu, MaTepHeT U Apyrux);

c(hOpMUPOBAHHOCTH YMEHUH co0JIr01aTh npaBuia JKOJIOTUYECKHU
1€JeCO00pa3HOro TNOBEACHUS B OBITY U TPYNOBOM JEATENBHOCTHM B LEJSAX
COXpaHEHHUs] CBOET0 3J0pPOBbS M OKpYKAIOUIEH NPUPOJIHON Cpebl, OCO3HABATh
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OMACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHW3Mbl ONPEACIEHHBIX OPraHUYECKUX
BeIECTB, MOHWMAas cMmbica mokazatens [IJIK, moscHsaTh Ha mpuMepax cmocoObl
YMEHBIICHUS U MPEIOTBPAIIEHUS UX BPEIHOTO BO3JAEHCTBUSA HA OPTaHU3M YEJIOBEKA;

JUIsT OOYYArOIIMXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSMH 370POBBS: YMCHHE
MPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJaX ITO3HAHUSI BEIIECTB H
XAMHWYECKUX SIBJICHUN;

JUISL  CIENBbIX M CIa0OBUIAIIMX OOYYAIONIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HaueHuid JI. bpaitng s 3amucu XMMHUYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHBIE pe3ysbTaThl OCBOSHUS Kypca «OO01mas 1 HeopraHuIecKass XuMHUsH)
OTPAXKAIOT:

chOpPMHUPOBAHHOCTh  MPEACTABICHUN: O  XUMHUYECKOM  COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHH B MMO3HAHUHU ABJICHUN MPUPOJBI,
B (QOpMHUPOBAaHUU MBIIUICHUS U KYJbTYPhl JIMYHOCTH, €€ (PYyHKIIMOHAIBHOU
rPaMOTHOCTH, HEOOXOJAMMOM IJisi pEIIeHUs MPAKTUYECKUX 3aJlad U IKOJIOTUYECKH
000CHOBAHHOT'O OTHOILICHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CpEIE;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHUW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIue TOHATHS (XUMHYCCKHHA 3JIEMEHT, aToM, HW30Tom, S-, P-, d-
ANIEKTPOHHBIE OpOUTANM aTOMOB, HMOH, MOJIEKYyJia, MOJb, MOJSPHBI 00BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas CBA3b
(KoBaJICHTHas, HOHHAs, METAJJTMYECKas, BOJIOPOJIHAS), KpUCTAIIMYECKass peméTka,
TUNBl ~ XMMHYECKUX  PEAKLMH, PpacTBOpP,  DJCKTPOJMUTHI,  HEIJIEKTPOIMUTHI,
ANEKTPOJIUTUYECKAS] ~ JAUCCOLMAIMSA, OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHUUYECKON pEakluH, XHMHYECKOE PABHOBECHE); TEOPHUM M 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON AUCCOIMAIMU, Tepruoandeckuil 3akoH /. 1. MeHneneeBa, 3akoH
COXpPaHEHMSI MacChl BEILECTB, 3aKOH COXPAaHEHUsS W TMPEBPALICHUS SHEPTUM TpPU
XUMHUUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM  SI3BIK  XHMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAlMe B OCHOBE ITOHMMAHUS TPUYUHHOCTU H
CUCTEeMHOCTH XHUMHUYECKUX SIBJIICHUM, (PAKTOJIOTHUUECKHUE CBEIEHHS O CBOWCTBAX,
COCTaBe, MOJYYCHUU U OE30MAaCHOM HCIOJIb30BaHUU BAXKHEUIIMX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUU BBIABIATh XapaKTepHbIE IPU3HAKU TOHSITHH,
YCTAaHABJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITUS TPHU
ONMCAaHUU HEOPTraHUYECKHUX BEIIECTB 1 UX MPEBPAICHUM;

chOpPMHPOBAHHOCTh YMEHHH WCIOJIB30BaTh XHWMHUUYECKYIO CHMBOJIUKY JIJIS
coctaBieHuss  GOpMysa  BEMIECTB U YpPaBHEHHUNW  XUMUYECKHX  PEaKIIHi,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBmanbHbIE HAa3BaHUS OTIEIHHBIX
HEOPraHUYECKUX BEUIECTB (yrapHblid Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, TraméHas
W3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MTUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUU OMNpPENEATh BaJEHTHOCTb M CTENECHb OKHCICHUS

XUMHUYCCKHUX OJJICMCHTOB B COCJMHCHUAX Pa3JIMYHOTO COCTaBa, BHU XUMHUYECKOMN
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CBA3M (KOBAJICHTHAsl, NOHHAs, METAJUIMYECKAs, BOJOPOAHAS) B COCAUHEHUSX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOIO BeIllecTBa (aTOMHas, MOJEKYJISIpHAs,
WOHHAs, METaJUIMYECcKasi), XapakTep cpeabl B BOAHBIX PACTBOPAX HEOPraHUYECKHX
COCIMHCHMI;

c(OpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPTaHUYECKIX
BEIIECTB IO UX COCTaBY K OMpPEACIEHHOMY KIIacCy/TpyIie COeAMHEHUH (TPOCThIe
BEI[ECTBA — METAJUIbl U HEMETaJUIbl, OKCUbI, OCHOBAaHHUS, KUCJIOTHI, aM(poTepHbIe
TUAPOKCHUIBI, COJIH);

chOpMHPOBAHHOCTh YMEHUHN pacKpbIBaTh CMBICI Mepuoanyeckoro 3akona /1. .
MenpeneeBa U JIEMOHCTPUPOBATH €0 CHUCTEMATH3UPYIOIIYIO0, OOBSICHUTEIbHYIO U
MPOTHOCTHYECKYIO (QYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaATh JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB llepuoanyeckoil cHCTEMbl XHUMHYECKUX
anmemeHnToB [I. M. MeHzaeneeBa, HCIONB3Yys TOHATUS «S-, P-, O-3JCKTPOHHBIC
opOuTaANN», «IHEPreTUUYECKUE YpPOBHU», OOBACHATh 3aKOHOMEPHOCTU H3MEHEHUS
CBOMCTB XUMHYECKUX JJEMEHTOB M HMX COCIMHEHUM MO NEPUOAAM U TpyIIIaM
[Teproanyeckoil cucteMbl XUMUYeCKuX 31eMeHToB . . Menneneena;

chOpMUPOBAHHOCTh ~ yYMEHUW  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPXKAATh CYIIECTBOBAHUE TI'E€HETUYECKOM CBA3M MEXAY HEOPraHU4YECKUMHU
BEILECTBAMH C [TIOMOILBI0 YPABHEHHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLINN;

C()OPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATh XUMHUYECKUE PEAKIUHN I10
pa3IMYHBIM TpU3HAKaM (YUCIY M COCTAaBY pEarvpyrollux BEIIECTB, TEIJIOBOMY
3pdekTy peakuuu, U3MEHEHUIO CTENEHEH OKHCIEHHS DSJIEMEHTOB, OOpaTUMOCTU
peakiuu, y9acTUIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHMI COCTaBJIATh YPABHEHUS PEaKUUd pazTuYHbIX
TUIIOB, TIOJIHBIE M COKpAIUEHHBbIE YPaBHEHUS PEAKIM MOHHOTO OOMEHA, YYHUTHIBAS
YCJIOBHS, ITPU KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIIA;

cOPMHPOBAHHOCTh ~YMEHUH  NPOBOAUTH  PEaKUWU, MOATBEPKIAIOLINE
KAUYECTBEHHBI COCTAB PpAa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pPAaCIO3HABATH
OMBITHBIM MYyTEM HMOHBI, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HEOPTaHMYECKHX
BEILIECTB;

C(OPMUPOBAHHOCTb ~ YMEHHUW  pacKpblBaThb  CYUIHOCTh  OKHCIUTENIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIM TOCPEACTBOM COCTABJICHHS 3JEKTPOHHOro OanaHca
ATHUX PEaKIUM;

c(OPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOU
peaxkuu OT pa3InYHbIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMHUUYECKOTO PaBHOBECHS B
3aBUCHUMOCTH OT BHEIIHETO Bo3jaeiicTBus (npuniun Jle [llarenke);

cOPMHPOBAHHOCTh YMEHUN  XapaKTEepHU30BaTh XUMHYECKHUE IMPOLIECCHI,
JeXaluye B OCHOBE MPOMBINUIEHHOTO NOJIYYEHUS CEPHOM KHCIIOThI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OOMMX HAyYHBIX MNPUHIUIAX U
HKOJIOTUYECKUX MPOOJIeMaX XUMUYECKOT0 MPOU3BO/JICTBA;
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c(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHUS C HCIIOJIb30BAHUEM
MOHSITUS «MacCOBas JI0JIsl BELIECTBA B PAaCTBOPE», OObEMHBIX OTHOIICHUHN ra30B NpU
XUMHUYECKUX PEaKIMsIX, MacChl BEIIeCTBA WM O00BEMa Ta30B IO HU3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO M3 YYacCTBYIOIIMX B pPEaKIUU
BEIIECTB, TEIIOBOr0 3¢ (}eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c()OpMUPOBAHHOCTh YMEHMI COOJIIOJATh MpaBUja IOJIB30BAHUS XUMHUYECKON
nocyaoi u 1abOpaTopHbBIM OOOpYAOBAaHHMEM, a TakKe IpaBWiia OOpalleHus ¢
BEUIECTBAMH B COOTBETCTBUM C HMHCTPYKLUMSIMM IO BBINOJIHEHHUIO Ja0OpaTOPHBIX
XUMHYECKHUX OIIBITOB;

C()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh W  BBIIOJHATH XMMHYECKUN
HKCIIEPUMEHT (pa3lioKEHHE NEPOKCHIA BOJOpPOJa B IMPHUCYTCTBUHM KaTalau3aTopa,
OIPEEIEHUE CPEAbl PACTBOPOB BEIIECTB C MOMOLIBI0 YHHUBEPCAIBHOIO MHANKATOPA,
BIUSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOM pEaKIUH, peakluuu
MOHHOTO OOMEHA, KAayeCTBEHHbIE pPEaKkUMW Ha cyiabdar-, kapOOHaT- U XJIOpPUA-
AHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHWE SKCHEPHUMEHTAIBbHBIX 337a4 I0 TeMaM
«Metamnb» u «HemeTranibny) B COOTBETCTBUM € MPAaBUIIAMH TEXHUKH 0€30MacHOCTH
npy 0OpalIeHuu C BEUIECTBaMU M JaOOpPaTOPHBIM 00OPY/IOBaHUEM, MPEICTABISATH
pe3ynbTaTbl XMMHUYECKOTO JKCIIEpUMEHTa B  (opMe 3alucH  ypaBHEHH
COOTBETCTBYIOILIMX peakiuuii u (OopMyInpoBaTh BBIBOJAbl Ha OCHOBE JTHUX
pe3yIbTaTOB;

C()OPMUPOBAHHOCTh ~YMEHHH KPUTUYECKH AaHAJU3UPOBATH XMMHUYECKYIO
uHpOpMaIlMIO, TIOJYy4aeMyl0 W3 pa3HbIX HCTOYHMKOB (CpelcTBa MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTH YMEHUH co0JIro1aTh npaBuia 9KOJIOTUYECKH
LEJIeCO00pa3HOro TMOBEACHUS B OBITY W TPYNOBOM MAESATENBHOCTH B IEJAX
COXpaHEHHUs! CBOEr0 3J0pPOBbS M OKpYKAOUIEH NPUPOIHON Cpebl, OCO3HABATh
OMACHOCTh BO3JICUCTBHS Ha JKUBBIE OPraHU3Mbl ONPENEIEHHBIX BELIECTB, MOHUMAs
cvpicnt mokazatenss [IJIK, mosicHATP Ha mpuMmepax crnocoObl YMEHbLIEHUS U
MPEeI0TBPAIICHUS X BPEHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Uit OOy4YaromIMXCcs C OTPaHUYEHHBIMHA BO3MOKHOCTSMHU 3J0POBBS: YMEHUE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYNHBIX METOAAX IIO3HAHMUS BEUIECTB U
XUMHUUYECKHUX SIBICHUM;

JUIS  CIIENBIX W cHa0OBUIAIIMX OOYYalOIIMXCS: YMEHHME MCIIONb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anmucu XUMHYECKUX

dbopmy.
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4. TemaTu4eckoe NJIAHNPOBAHUE

10 KJIACC
KoanuecTBo 4acoB JJIeKTPOHHbIE
HaunmenoBanue
. a3/1eJI0B M TeM K n (uudposbie)
HT bHbBI AKTHYECKH
n/n f[ OrDAMMBI Bcero 06 poi ¢ p6 CCKHC  yGpasoBaTeabHbIe
aA00ThbI a00THI
porp P P pecypchl

Pa3zgea 1. TeopeTruueckue

OCHOBBI opra}mqecmoﬁ XUMHUH

[Ipenmer
OPraHUuYeCKOu
xumuu. Teopust
CTPOEHUSA
OpraHUYECKUX
coeuHEeHUN A.
M. bytneposa

11

https://infourok.ru/

Hroro no pasaceiny

Pasznea 2. YriieBoaopoabl

[IpenenwvHbIE
YIJIEBOAOPOIBI —
aJTKaHBI

2.1

https://infourok.ru/

Henpenenbanie
YTJIEBOAOPO/IBI:
aJIKEHBI,
AITKaJINCHBI,
AJIKMHBI

2.2

https://infourok.ru/

Apomarnyeckue
YTJI€BOAOPOABI

2.3

IIpuponusie
VCTOYHUKU
YIIE€BOIOPOIOB U
uX rnepepadoTka

2.4

Hroro no pazneny

13

Pa3znen 3. Kuciioponconep:kaiiue opraHudecKue coeJuHEHHsI

3.1 Cruptel. denon

AJpaerunsl.
KapOonoBsie
KHCJIOTHI.
CrnoxHuble 3¢upbl

3.2

3

https://infourok.ru/

https://infourok.ru/

https://infourok.ru/

3.3 VYriaeBoasl

3

https://infourok.ru/

Hroro no pasgeny

13

Pa3nes 4. A3oTcoaepskainue OpraHi4ecKue coeJuHeHHs

AMUHEL
AMUHOKHCIIOTHI.
benku

4.1

3

https://infourok.ru/
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Uroro no pazgeny

3

Paszgea 5. BoicokomoJieKkyJIsipHbIE €

oeMHEeHNA

ITmacTmaccsel.
51 Kayuykwu.
Bomaokna.

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO0
[NPOT'PAMME

2

34

https://infourok.ru/
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBanue

Ne (uudposbie)
a31€eJI0B U TEM Kont bHBI IIpakTyeckn
om  PEA Bcero OHTPOJILHBIC p CCKHE ' oGpasoBaTeabHbIe

NPOrpamMMmbI padoThI padoThI pecypcbl

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

Crpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH U

1.1 [Tepuoamueckas 3 1
cHCcTeMa
XHUMHYCSCKHX
anemeHToB Jl. U.
Menneneesa

https://foxford.ru/

Crpoenue
BEIIIECTBA.
MHoroo6pa3ue
BEIIIECTB

13 XuMHUECKUE 5 1 1 https://foxford.ru/
pCaKnuu

1.2 https://foxford.ru/

Htoro no paznemny 13

Pa3znen 2. Heopranuueckasi xummusi

2.1 Mertasuisl 6 1 https://foxford.ru/
2.2 Hemeramis 9 1 https://foxford.ru/
Cas3p
23 HEOPraHUYeCKUX 9 https://foxford.ru/
' Y OpPTaHUYECKUX
BEIIECTB
Hroro no paszneny 17
Pa3nes 3. Xumus u Ku3Hb
3.1 ‘ XUMUS U )KU3Hb 4 1 https://foxford.ru/
Htoro no pazneny 4
OBILIEE
KOJIMYECTBO YACOB 34 3 3
10 ITPOTPAMME

26
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5. IloypouHoe muiaHMpOBaHUe

10 KUIIACC
e KosaunuyecTBo 4acoB JJIeKTPOHHbIE
n/ Tema ypoka Bcer  KourpoabHbl  IIpakTHuyecku wHpopbIe
n 0 e padoThbl e padoThbI obpasobateibi
ble pecypchl
[Ipenmer
OpraHM4YeCKON XUMHUH,
€€ BOBHUKHOBCHHUE,
DasBHTHC H SHAACHHIC. https://infourok.ru
Teopus crpoeHuUs 1 /
OpPraHUYECKUX
coenuHeHu A. M.
Bbytneposa, eé
OCHOBHBI€ TOJIOKEHHUS.
[Ipencrasnenue o
KJIaCCU(UKAINN
OpPraHUYECKUX
BELIECTB.
Homenknarypa 1 https://infourok.ru
(cucrematuyeckas) u /
TPUBUAIbHbBIE
Ha3BaHUS
OpPraHUYECKUX
BELIECTB
BxopHas KOHTpOJIbHAS 1 1 https://infourok.ru
pabota /
AJIKAHEI: COCTaB 1 https://infourok.ru
CTPOEHHE, 1 /
TOMOJIOTMUECKUH PsiL
MeraH u 3TaH —
poCTenIme 1 https://infourok.ru
IIPEICTaBUTENH /
aJIKaHOB
AJIKEHBI: COCTaB U 1 https://infourok.ru
CTpOEHHE, CBOMCTBA /
DOTUJIEH Y TTPOTIHIICH
— TpocTenme 1 https://infourok.ru
Mpe/ICTABUTEITN /
AJIKEHOB
[TpakTuueckas pabota
Ne 1. «[Tonyuenue 1 1 https://infourok.ru
STWJIEHA U U3yYEHUE /
€ro CBOMCTBY»
AJIKa/HCHEL. https://infourok.ru
byranuen-1,3 u 1 /
MeTuinoyraaueH-1,3.

27
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ITonyyenue
CUHTETHYECKOT O
Kay4yyKa U pEe3UHbI

AJIKMHBI: COCTaB U
0COOEHHOCTH
CTPOCHHUS,
TOMOJIOTHUYECKHH PSI.
Auernien —
MPOCTEUIIIHI
MpeACTaBUTEb
AJIKUHOB
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https://infourok.ru
/

11

Brruncnenuns mo
YpaBHEHUIO
XUMHUYECKON PEeaKIuu

https://infourok.ru
/

12

ApeHbl: 6eH30I1 U
TONyOJ. TOKCHYHOCTH
apeHoB

https://infourok.ru
/

13

14

15

I'enernueckas cBsA3b
yIJI€BOJOPOOB,
IIPUHAIEKAUX K
pa3IMYHbIM KJ1accaM
IIpupoansie
HUCTOYHUKHU
YIJI€BOJIOPOJIOB:
IIPUPOJIHBIN ra3 u
NONIYTHBIE HEPTSIHbIE
rassl, He)Thb U
MIPONYKTHI €€
nepepadoTKu
[IpupoaHbie
HUCTOYHUKH
YIJ1€BOAOPOIOB:
IIPUPOAHBIN ra3 u
MOMYTHBIE HEPTAHBIE
rassl, He)Tb U
MPOAYKTHI €€
nepepadoTKu

https://infourok.ru
/

https://infourok.ru
/

https://infourok.ru
/

16

KonTponbnas pabota
0 pasaeny
«YTIeBOAOPOABI»

https://infourok.ru
/

17

18

IIpenenbusie

OAHOATOMHBIC CIIMPTHI:

METAHOI U 3TaHOIL.
Bonopoanas cBsizb

MHoroatoMHBIE
CITUPTHI:
STHUJICHTIUKOJIb B
JIMLEPUH

https://infourok.ru
/

https://infourok.ru
/
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https://infourok.ru

19 ¢busnveckue u /

XUMHYECKHE CBOICTBA,

MIPUMCHCHUE

AJbJICTHIIBL: https://infourok.ru
20 dhopmanipierua u /

alneTanpaerua. AeToH

OAHOOCHOBHBIE

HPEACIIBHbIC https://infourok.ru
21 KapOOHOBBIE KHCIIOTHI: /

MypaBbUHAS U

YKCyCHast

[TpakTyeckas pabora
99 Ne 2. «CnoiicTBa https://infourok.ru

pacTBoOpa yKCYCHOM /

KHCIIOTBI)

CreapuHoBas u

OTICHHOBA:L KHCIIOTEI, https://infourok.ru
23 KaK MPeJICTaBUTEIH /

BBICIITNX KapOOHOBBIX

KHCIIOT

Mpuia Kak cosn
24 BBICIIHX KapOOHOBBIX https://infourok.ru

KHCJIOT, ©X MOJOIIIEE /

NeHCTBUE

Crnosxubie 3¢upbl Kak

TPOM3BOIHBIC https://infourok.ru
25 KapOOHOBBIX KHCIIOT. /

I'maponns ClokHBIX

3¢upoB

XKupsl: runponus,
26 pUMEHEHHE, https://infourok.ru

Ouosorudeckas poib /

KHUPOB

VYTaeBosl: COCTaB,

KJaccuukanus.
97 Baxwueiimue https://infourok.ru

MIPE/ICTAaBUTEIHN: /

TII0K032a, PpyKTO3a,

caxaposa

Kpaxman u nenmonosa https://infourok.ru
28 KaK MPUPOIHBIC /

MOJIUMEPBI

[ToBTOpEenue n
29 00001IeHNE 10 https://infourok.ru

paszneny
«Kucnopoacoaepxaii

/

29
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HC OPraHUYCCKHUC
COCAUHCHUA»

30 AMUHBI: METUJIAMUH H 1 https://infourok.ru

AHUWJINH /

AMHHOKHCIIOTBI KaK
ampoTepHbIC
OpraHNYecKue https://infourok.ru
COEIMHEHHUS, UX /

OHOJIOTHYECKOE
3gayeHue. [lenTtuanl

31

benkit kak npupoHbIe https://infourok.ru
32 BBICOKOMOJICKYIISIPHBIE 1 /

COCIUHECHUA

OCHOBHBIE TOHSATHS
XUMHH
BBICOKOMOJICKYJISIPHBIX
COCIUHCHH.
OCHOBHBIE METOIBI https://infourok.ru
cuHTE3a /
BBICOKOMOJICKYJISIPHBIX
COCIUHCHH.
IImacTmaccsl,

KaydyKH, BOJIOKHA

33

[TpomexyTouHast https://infourok.ru
UTOrOBast aTTeCTAIUS /

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

34 3 2
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11 KIIACC

Ne
n/
n

Tema ypoka

XUMHUYECKUN PJIEMEHT.
ATOM. DneKTpoHHas
KOH(HUTyparus aTOMOB.
Ilepronnueckuii 3aKOH
u [lepuonuueckas
CHCTEMa XUMHUYECKUX
snemenTtoB . U.
MenneneeBa, nX CBS3b C
COBPEMEHHOM TeopHueH
CTPOCHHUSI aTOMOB

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XHMUYECKHX DJICMCHTOB
W UX COCIUHEHHH I10
TpYyIaM U ePUOIaM.
3HaueHME
MEPUOIUYECKOTr0 3aKOHA
W CUCTEMBI XUMHUYECKUX
anemenTtoB J[.1.
MenpeneeBa B pa3BUTHH
HayK{

Bxonnast KOHTpoIbHAA
pabota

KoanuecTBo 4acoB

Bcer  KoHnTpoibH
0 ble padoThI

IIpakTHYeck
ue padoThbl

JJIeKTPOHHbIE

uudposeie
o0pa3oBaTesibH
ble pecypcsl

https://foxford.ru/

https://foxford.ru/

https://foxford.ru/

CrpoeHnue BenecTna.
XuMudeckas CBSI3b, €€
BU/IbI; MEXaHU3MBI
o0pazoBaHus
KOBaJICHTHOH CBSI3U.
Bonoponnas cBa3p

BaneHTHOCTD.
DIIEeKTPOOTPULIATETLHOC
Thb. CTCIICHb OKUCIICHUS.
BemecTBa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO
CTPOEHUS

https://foxford.ru/

https://foxford.ru/

[TonsTue 0 guCIepCHBIX
cucremax. cTuHHEBIE 1
KOJUIOUTHBIE PACTBOPBI.
MaccoBas noins
BEILIECTBA B pACTBOPE

https://foxford.ru/

Knaccudukanus u
HOMEHKJIaTypa

https://foxford.ru/
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HEOPTaHUYECKUX
COCTUHEHUN.
I'eneTnueckas CBA3b
HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHbIX
KJ1aCcCOB

Knaccudpukanus https://foxford.ru/
XAMHYECKHUX PEaKIUi B
HEOPraHUYeCKOu 1
OPraHU4YEeCKON XUMHH.
3aKOH COXpaHEeHUs
MaccChl BEIIECTB; 3aKOH
COXpaHEHHUs U
MIpEBpAICHUS YSHEPTUU
IIPU XUMHYECKUX
peaKIusax

CKOpPOCTh PEaKIIHH. https://foxford.ru/
OOpaTuMbie peakIuu.
XuMu4eckoe
PaBHOBCCHUC

[IpakTuyeckas padora https://foxford.ru/
No 1. «Bnusinue
10 pa3IU4YHBIX (DAKTOPOB 1 1
Ha CKOPOCTH
XUMHYECKOU PEaKIIuny

DIEKTPOIUTHYECKAS https://foxford.ru/
muccormanud. Ilorarne
0 BOJIOPOJTHOM
nokazaree (pH)
pactBopa. Peakinu
MOHHOTO OOMEHa.
I'unponus
OpPTraHMYECKHX U
HEOPraHUYECKUX
BEIIECTB

OKHUCITUTENIEHO- https://foxford.ru/
BOCCTaHOBUTEIILHBIC
12 peakuuu. [TonsTre 00 1
AIIEKTPOJIN3€E PACIIABOB
U PacTBOPOB COJIEU
KonrponpkHast padota mo https://foxford.ru/
13~ pBAeLy 1 1
«Teopernueckue
OCHOBBI XHMH»

MeTtauisl, uX https://foxford.ru/
MOJIOKEHUE B
14 ITepuoanueckoit 1
CHUCTEME XUMUYECKUX
anemenToB /l. U.

11
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MenpeneeBa u
OCOOEHHOCTH CTPOCHUS
atomoB. OO01ue
buznueckue cBoiicTBa
METAJIJIOB

CruiaBbl METAJLIOB. https://foxford.ru/
DJIEKTPOXUMUYECKU I
AL HAaPsDKECHUN
METaJUIOB

XUMHUYECKUE CBOICTBA https://foxford.ru/
BAKHENIIMX METAJIIIOB
(HaTpUiA, KA,
KaJIbIIMi, MarHuii,
ATIOMUHHN) U UX
COEIMHEHUI

XUMHYECKUE CBOMCTBA https://foxford.ru/
17 XpoMa, MeJI U UX 1
COCIMHEHUH

XUMHYECKUE CBOMCTBA https://foxford.ru/
18 LIMHKa, jKejIe3a U UX 1
COCIMHEHUH

[IpakTuyeckas padora https://foxford.ru/
No 2. "Pemenue
19 AKCTICPUMECHTAIBHBIX 1 1
3a/1a4 1o TeMe
«Meramab»"

Hemeramisl, nx https://foxford.ru/
MOJIOKEHHUE B
Ilepuoanueckoit
CHUCTEME XUMUYECKUX
snemeHToB /1. U.
MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

dusnyueckue cBOMCTBA https://foxford.ru/
HEMETaJJIOB.
Annotponust
21 HEMETaIJIoB (Ha 1
npruMepe KUCIIopoa,
cepsl, pocdopa u
yriieposia)
XWMHYECKUE CBOWCTBA https://foxford.ru/
22 raJIOT€HOB, CEPBI U UX 1
COEeTMHEHNN

XWMHYECKUE CBOWCTBA https://foxford.ru/

23 a3oTa, pocodpa u ux 1
COeTUHEHNN

15

16

20

24 XUMHUYECKHUE CBOUCTBA 1 https://foxford.ru/

33



Mynuyunanvnoe agmonomuoe ooueodpazoeamenvhoe yupeixcoenue 2opooa Kanununzpaoa cumnazun Ne 22

yriaepoaa, KpEMHHUS U UX
COECTMHEHNN

[Tpumenenue https://foxford.ru/
25 BaXXHCHUIIINUX 1
HEMETAJUIOB U UX

COEeIUHEHUI

O06o06mIeHE U https://foxford.ru/
cHcTeMaTH3amus 3HaHuH
o Teme «HemeTtaiis.
26 Brraucnenus no 1
YpaBHEHUSAM
XUMHYECKUX PEaKIui U
TEPMOXHUMHUYECKHUE

pacuEThI

[IpakTuyeckas padora https://foxford.ru/
Ne 3. «Pemmenue
27 AKCTICPUMECHTAIBHBIX 1 1
3a/1a4 1o TeMe
"Hemeramibl"»

[ToBTOpEHUE U https://foxford.ru/
000011IeHKE 10
paszaenaM «MeTaibl» U
«HemeTamibe

Heopranuueckue u https://foxford.ru/
OpPraHu4eCKHUe KUCIIOTHI.
29 Heopranuueckue u 1
OpraHu4ecKue
OCHOBaHHS

AmdoTtepHbIe https://foxford.ru/
HEOPTaHUIECKHE U
OpraHUYecKHe

30 COEIUHEHU. 1
[eHeTHyeckast CBsI3b
HEOPTaHUIECKHUX U
OPraHUYECKUX BEIIECTB

Posib xumuu B https://foxford.ru/
obecreueHun
9KOJIOTHYECKOH,
SHEPreTUYECKON U
MHIIEBOM 0€30IMacCHOCTH,
Pa3BUTHH MEUITTHBI

[MpencraBienus 06 https://foxford.ru/
OOIINX HAYYHBIX
NpPUHIATAX
IPOMBIIIIEHHOTO
MOTYYEHHS BAKHEUIITNX
BEIIIECTB

28

31

32

Yenosek B Mupe
BEILIECTB U MAaTE€PUAJIOB.

33 https://foxford.ru/
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XuMUs U 310pOBbE
YyeJloBeKa

HToroBasi KOHTpOJIbHAS
pabora

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34

1

34

1

https://foxford.ru/
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6. YueOHO-MeTOqMYeCKOE 00ecieueHre 00pa30BaTeIbLHOIO NMpolecca

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. Xumusa, 10 xmacc/ Tabpuenssa O.C., OctpoymoB W.I'., Cnaaxo C.A.,
AxrmmmonepHoe o01ecTBo «M3marenberBo «lIpocBemenne.

2. Xumus, 11 wmace/ Tabpuensa O.C., OctpoymoB W.I'., Cmamko C.A.,
AxrmonepHoe o0miecTBo «M3aaTenbeTBo «IIpocBerieHune.

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

1. O.C. T'abpuensu, U.I'. OctpoymoB. HacronbHas kaura nis yuutens. M.: Jlpoda,
2012.

2. O.C. T'abpuensn, N.I'. OctpoymoB. MeTtonuueckoe IMOCOOHEe IS YIUTEINS.
Xumus-10. M.: Ipoda, 2012.

3. COopHUK 3ajady W YNpPaXHEHUW MO XUMHM JJIs cpenHed mmkonsl. / W.T.
XomueHko: — M.: HoBas Bojna, 2012.

4. Tecthl, Bompochkl U OTBeTHl 1Mo xuMuu 8-11 kmaccel / I'.W. IlTpemmuep.- M.:
[Ipocsemenue, 2000.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. https://foxford.ru/

2. www.eljur.ru
3. https://infourok.ru/
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