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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o XuMuM Ha YpOBHE CpeiHEro ob1iero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS (emepanbHON 00pa30BaTeNbHON MPOrpaMMbl CPEIHETO
obmero ooOpazoanus (POII COO), mpencraBieHHbIXx B DenepaqbHOM TOCYAapCTBEHHOM
obpaszoBarensHoM cTtannapre COO, ¢ yuérom Konnenuuu npenojaBaHus y4eOHOTo mpeamera
«Xumus» B oOpa3oBaTelbHBIX oOpranuzanusx Poccuiickoit ®@enepanuu, peamu3yronmx
OCHOBHbIE 00pa3oBaTesIbHbIE MPOTpaMMbl, U OCHOBHBIX MoJIOXKeHUN «CTpaTernu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepauuu Ha mepuox no 2025 roma» (PacmopsikeHue
[TpaButensctBa PO 0T 29.05. 2015 Ne 996 - p.).

OcHOBY moAXom0B K pa3paboTKe MporpaMmbl MO XHUMHH, K OIpeAeseHHUI0 o0Iien
cTpateruu o0y4yeHMsl, BOCIIUTAHUS M Pa3BUTHs OOy4aIOLIUXCS CPEICTBAMU y4eOHOro Impeamera
«Xumus» st 10—11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBMJIM KOHILENTYaJIbHbIE IOJIOKEHHS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH, CONEp)KaHus, pe3yJbTaToB OOydeHUs U
TpeOoBaHMi K yPOBHIO ITOATOTOBKU BBIIYCKHUKOB.

XuMuueckoe 00pa3oBaHHME, IMOIy4aeMoOe€ BBITYCKHUKAaMH  00111e00pa3oBaTebHON
OpraHu3alMM, SBISETCS HEOThEeMJIEMOM dYacTblo MX oOpazoBaHHOCTH. OHO  CIyKUT
3aBEpUIAIOIIMM 3TallOM peau3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX IEJOCTHOW CHCTEME XHMHUYECKOro o0pa3oBaHHs. OTH LEHHOCTH
KacaroTcs IMO3HAHUS 3aKOHOB HPUPOJbI, (JOPMHPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YeJI0BEKa, a TaKKe DSKOJOTMYecKh OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3J0POBBIO H
IpUpOAHOI cpere. Peanmsyercs xumuueckoe oOpa3oBaHue 00y4yaroMXCsl Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHusl CpeCTBAMHM Y4eOHOro npeamera «XUMHUs», collepKaHUe M IMOCTPOCHUE
KOTOpOrO ONpe/ieieHbl B IMporpaMMe IO XHMHUH € YYETOM CHEHU(PUKH HAyKH XUMHUH, e&
3HAaYeHMs B MO3HAHUU MPUPOBI U B MaTEPHAIbHOM JKU3HU OOIIECTBA, a TAKXKe ¢ YUETOM OOLIHX
1enel U MPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEJHEro OOIIero
obpasoBanus B Poccuiickoii @eneparuu.

XuMUS KaK 3JeMEHT CUCTEeMbl €CTECTBEHHBIX HayK MTpaeT 0CcoO0YyI0 poJib B COBPEMEHHOM
LMBUIIN3AIlMU, B CO3JaHUU HOBOWM 0a3bl MaTepuadbHOW KynbTypbl. OHAa BHOCHUT CBOM BKJaja B
(dbopMHpOBaHUE PALIMOHAIBHOIO HAyYHOI'O MBILUICHHUS, B CO3/1aHUE LEJIOCTHOTO MPECTaBICHUS
00 OKpy’KalollleM MHpE KaK O €AMHCTBE PUPOJIBI U YEI0BEKa, KOTOpoe (hOpMHUpYETCsS B XUMUU
Ha OCHOBE MOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPYXAalOIIEro MHUpa, OCO3HAHUS B3aUMOCBSI3U
MEX]ly CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU 00J1aCTSMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYST € JPYrMMH €CTECTBEHHbIMM HayKaMM, XHUMHsS CTaja
HEOTHEMJIEMOM YacThI0O MHUPOBOM KYyJbTYpbl, HECOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaKaoro wieHa obmectBa. CoBpeMeHHasi XUMHUs Kak HayKa co3ujaTeibHasi, Kak Hayka
BBICOKMX TEXHOJIOTMH HalpaBjieHa Ha pelleHHe TI00albHBIX Npo0jeM yCTOMUYMBOrO pa3BUTHUSA
YeJIOBEYECTBA — CBIPhEBOW, DSHEPreTHYCCKOW, ITUIICBOM, 3KOJIOIMYECKOW O€30MacHOCTH H
OXpaHbl 37J0POBBSI.

B cooTBeTcTBMM ¢ OOMIMMH LENSIMH ¥ NPUHIMIIAMU CPEAHEro olmero odpa3oBaHHS
conepxkanue npeameta «Xumusp» (10—11 xnaccel, 0a30BbI YpOBEHb U3YUYEHUS) OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcsi, HEOOXOIUMYIO UM JIJIS
BBIPAa0OTKM MHPOBO33PEHUECKHX OPHEHTHPOB, YCIEUIHOIO BKJIIOUEHHUS B JKU3Hb COLUYyMa,
MPOAOIDKEHUS 00pa30BaHMs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.



CocraBnsoniiMu  npeaMeTra «XuMHs» ABISIIOTCSL 0a3oBble Kypcbl — «OpraHuueckas
xuMus» U «OO01as U HeopraHuyeckas XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpyKaHUsl KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0230BOM HAYKH: CHCTEMa 3HAHUH 110 HEOPTraHWYECKON XMMUU (C BKIIIOUCHHEM
3HaHMN U3 O0IIeld XUMHUHU) U OpraHndeckord Xxumuu. PopMHpPOBaHUE AAHHON CHUCTEMBbl 3HAHHI
IIpU HM3YyYEHUHU IpeaMera o0ecneurBaeT BO3MOKHOCTb PACCMOTPEHMsI BCETO MHOI000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPHI XUMUHU.

CrtpykTypa comepkanusi KypcoB — «Opranndeckas xuMusi» 1 «O011ast 1 HeopraHudeckas
XUMUS» cHOpMHpPOBaHA B MPOTrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTrO MOAXOJa K U3YYEHHUIO
yuyeOHOro maTepuaia M OOYCJIOBJIEHAa HMCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWHA Ha
ONpeneNEHHbIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOM XUMHHM BELIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHHS] OPraHUYECKUX COEAMHEHUH, a
TaKKE€ Ha YPOBHE CTEPEOXMMHUYECKHUX U AJIEKTPOHHBIX INPEACTABIECHUI O CTPOEHUHU BEIIECTB.
Cenenus 00 u3yyaeMbIX B Kypce BEILIECTBaX JalOTCid B pa3BUTUU — OT YIJIEBOAOPOJAOB 10
CIIOXHBIX OMOJIOTMYECKM aKTHUBHBIX COCIMHEHUH. B Kypce opraHMueckod XUMHUM MOIY4aroT
pasBuTHE C(HOPMUPOBAHHBIE Ha YPOBHE OCHOBHOIO OOLIEro 00Opa3oBaHMs IEepBOHAYAJIbHBIE
Ipe/ICTaBICHUS O XUMHUYECKON CBSI3M, KIACCU(UKAIMOHHBIX MIPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKLIUU.

[Tog HOBBIM yIJIOM 3peHHs B IpeaMmere «XUMHs» 0a30BOro ypoBHs paccMaTpHBaeTCs
U3y4YCHHBI Ha YpPOBHE OCHOBHOIO 00LIero oOpa3oBaHUs TEOPETHUECKUH MaTepual Hu
(akTONIOrnYecKne CBEACHUS O BEIIeCTBaX M XUMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO61as ¥ HeopraHM4ecKass XUMHUs» O0y4YaIOUIUMCs MPEIOCTABIAETCS BO3MOKHOCTh OCO3HATh
3HayeHHe MEePHOANYECKOI0 3aKOHA C OOLIETEOPETUYECKUX M METOIO0JOTHYECKUX MO3ULIHM,
riy0Xe MOHATh HCTOPHUYECKOE HM3MEHEHHE (QYHKIMH 3TOro 3akoHa — OT oOoOmaromieil a0
OOBSICHSIIOLIEH U IPOTHO3UPYIOILEH.

Enunas cucrtema 3HaHMI O BaXXHEWIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHUH, a TAKXKE O XUMUYECKUX PEaKLUAX, X CYIIHOCTH U 3aKOHOMEPHOCTSX POTEKAHUS
nonosHseTcss B Kypcax 10 w11 KkjaccoB aseMEHTaMHM  COAEpXKaHMS, HMMEIOIIUMU
KyJIbTYPOJIOTMYECKUA U TPHUKIAJAHOM XapakTep. OTH 3HAHMSI CIIOCOOCTBYIOT ITOHMMAaHHIO
B3aMMOCBSI3M XUMHUHU C JpYIMMHM HayKaMH, DacKpbIBalOT €€ poJib B II03HABATEIbHOU U
MIPAKTUYECKON NeATEeIbHOCTU 4YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAaXKEHMsI K IPOLECCY
TBOpPYECTBA B O0JIACTH TEOPUM U MPAKTUYECKUX MPUJIOKEHUN XMMHH, IIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBAThCS B OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX IpOOJeMax, CBS3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIMBATh MHPOPMALUIO U NMPUMEHATH €€ NI MOMOJHEHHs 3HaHWH, peleHus
MHTEJUIEKTYaJbHbIX U JKCIEPUMEHTAJbHBIX HCCIENOBATENbCKUX 3a1ad. B nenom copepxkaHue
yueOHOro npeaMera « XUMHUsS» JaHHOTO YPOBHS U3y4EHHUs] OPUCHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4Jaronmxcss MUPOBO33PEHYECKON OCHOBBI I MOHUMAaHUSA (QUIOCOPCKUX UAEH, TaKuX Kak:
MaTepHajJbHOE €IUHCTBO HEOPraHUYECKOrO U OPraHUYeCKOro MHpa, 0OYCIIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, [1I03HABAEMOCTh IIPUPOIHBIX SBJIEHUHN MyTEM KCIIEPUMEHTA
U pelleHus MPOTUBOPEUHUH MEXAY HOBBIMH ()aKTaMH M TEOPETHUECKUMM MPEANOChUIKAMH,
OCO3HaHHUE POJIM XMMHUU B PEIICHUHU SKOJOTMYECKHUX MpoOseM, a Takxke ImpodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/1aHUS HOBBIX TEXHOJOTHI U MaTepHUaJOB.

B muane pemieHus 3ajad BOCHUTAHHS, pPa3BUTHS U COLHUANIM3AIMHU  OOyYaIOLIUXCS
MPUHATBIE TPOTPaMMON MO XUMHMM IOAXOJbl K ONpPENEJICHHUIO COAEpKaHUS M IOCTPOCHUS
npeaAMeTa MpeayCMaTpuBaOT (OPMUPOBAHHE YHHBEPCAIBHBIX YYEOHBIX JEHCTBHH, MMEIOIIHX
0a30BO€ 3HAYECHHUE IS PA3IMYHBIX BUIOB JCSITEIBHOCTH: PEIICHHS MPO0JIeM, TIOMCKa, aHAIN3a U



00paboTkH HMH(pOPMAIMKM, HEOOXOAMMBIX JUIsI TMPUOOPETEHUS ONbITa MPAKTHYCCKOH W
HCCIICTIOBATEIIHLCKOM IeATEIIbHOCTH, 3aHUMAFOIICH BaXKHOE MECTO B TTIO3HAHUH XUMHHU.

B mpakTrke npernogaBaHusl XMMUAW KaK Ha YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHus, TaK U
HAa ypOBHE cpemHero oOmero oOpa3oBaHMsA, TMPH  ONPEICICHHH  COACPKATEIBHOU
XapaKTePUCTUKH IEJeH HW3YYCHHS NpPEeIMEeTa HaIPAaBJICHUEM IICPBOCTCIICHHON 3HAYUMOCTHU
TPAIUIIMOHHO TPU3HAETCT (QOPMHPOBAHWE OCHOB XHMHYECKOM HAyKH Kak o00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYCCKOW JIEATEIBPHOCTH YEIIOBEKAa W KaK OJHOr0 W3
KOMIIOHEHTOB MHPOBOM KyJnbTypbl. C METOAUYECKOM TOYKM 3pEHUs Takoil TMOAXOHd K
OIIPENIETICHHIO 1T M3yUeHHsI TPEAMETA SIBIISIETCS BIIOJHE OMPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pPEHUS TJIABHBIMU LEJSIMH U3YUCHUsS MpeaMeTa «XUMHsS» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASFOTCS:

e (opMHpoBaHME CHCTEMBbl XHUMHUYECKHX 3HAHUH KaKk Ba)KHCHINEH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOW JeKaT KIIFOYEBBIC MOHATHUSA,
dbyHIaMeHTalIbHbIE 3aKOHBl U TEOPUH XMMHH, OCBOCHME S3bIKa HAyKH, YCBOCHHE H
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUECKOr0 XapakTepa,
O3HAKOMJIEHUE C UCTOPUEH X Pa3BUTHUS U CTAHOBIICHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHYCCKUX PEAKIUi, HEOOXOIUMBIX IS TPUOOPETEHHSI YMEHUW OPHEHTHPOBATHCS B
MUPE BEIIECTB U XUMUYCCKUX SBJICHHI, UMEIOIINX MECTO B IPUPOJIC, B TPAKTHUCCKON U
IMOBCETHEBHOM KU3HMU;

® pa3BUTHE YMCHHA U CHOCOOOB JCSATCIBHOCTH, CBS3aHHBIX C HAONIOJICHUEM W
OOBSICHEHHEM XUMHYECKOI0 OKCIIEPUMEHTa, COOJIIOJCHHEM TMpPaBHI 0E30MacHOro
oOpalileHus ¢ BEIeCTBaMH.

Hapsny c stum, comepxaTenbHas XapaKTepUCTHKA IIeJiel U 3a1a4 MU3y4eHUs IpeaMeTa B
porpamMme Mo XHMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPHUTETAMHU
B cHCTeMe cpemHero ooOmiero oOpaszoBanus. CeromHss B TMpENOJaBaHUM XUMHUHM B OOJbIICH
CTCIICHU OTHAETCS TMPEANOYTCHUE TPAKTUYECKOM KOMITOHCHTE COJIep)KaHHusS OOYUCHHS,
OPMCHTHPOBAaHHOW HA TMOATOTOBKY BBIYCKHUKAa 00IIe00pa3oBaTeIbHOW  OpraHu3allvu,
BJIQJICIONIETO HE HAOOPOM 3HAHWH, a (YHKIMOHAJIBHOW I'PAaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHHUSIMU aKTUBHOT'O MOJIYUYE€HUS 3HAHUM M MPUMEHEHUS UX B PeajbHOW JKU3HM JJIsl peUIeHus
MPAKTHYECKUX 3a/1a4.

B cB3M Cc 3THM mTpu U3yY4EHUU TpeaMeTra «XUMHsSD) JOMUHHUpYIOIIee 3HA4YeHUeE
MPHOOPETAIOT TAKKUE [N U 33/1a4H, KaK:

amanrtanus  OOydJaromxcs K  yCIOBHSM  JWHAMHUYHO  Pa3BUBAMOIIECTOCS  MUPA,
(dbopMUpOBaHHWE WHTEIUICKTYaJIbHO pA3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHIO,
COTPYAHHYECTBY, CaMOCTOSTEIBHOMY TMPHHSITHIO TPAMOTHBIX pEIICHUHA B KOHKPETHBIX
KU3HEHHBIX CUTYAIIHsIX, CBS3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopMUpoBaHHE Yy OOYYarONIMXCS KIIFOYCBBIX HABBIKOB (KJIHOYEBBIX KOMITCTCHIIHH ),
MMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE JJIsl PAa3IMYHBIX BUAOB JEATEILHOCTH: PEUICHHs MPo0eM,
MOMCKa, aHaimM3a MU O00padOTKM HHGOPMAIMKM, HEOOXOMUMBIX JJIsI NPUOOpPETEHUsS OIbITa
NesITeNbHOCTH, KOTOpasi 3aHUMaeT Ba)KHOE MECTO B TIO3HAHWM XHMHUH, & TaKXKe JJIsI OIEHKH C
MO3UIINI KOJIOTUIECKON OE30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUECKUX MTPOIIECCOB
Ha OpPraHu3M YeJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB, MHTCIUICKTYAJIbHBIX M TBOPUCCKHX CIIOCOOHOCTEH
00y4aromMXcs: CIHOCOOHOCTH CaMOCTOSTEIbHO MPHOOpETaTh HOBBIC 3HAHUS 1O XHMHH B

COOTBETCTBHH C KM3HECHHBIMHU IMOTPEOHOCTSMH, UCIIOJIb30BATh COBPEMEHHBIC HH(DOPMAIIMOHHBIC
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TEXHOJIOTUHU /IS IOMCKA U aHAIK3a y4eOHOW U HAyYHO-TONYJIIPHON HHPOPMAIIMU XUMHYECKOT O
COZIepXKaHUS;

(bopmMupoBaHuE U Pa3BUTHE y 00YHAIOLIUXCS AaCCOLMATUBHOIO U JIOTMYECKOI0 MBIIUIEHHUS,
HaOJII0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBbI, B
YaCTHOCTH, U IUTAHUPOBAHUH U IPOBEACHUHM XUMUYECKOr0 3KCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOy4arommxcsd YOSKIEHHOCTH B TyMAaHMCTUYECKOW HampaBICHHOCTH
XUMHUM, €€ Ba)XHOM poium B  peumieHUuH IJI00albHBIX  MPOOJIEM  palMOHAJIBLHOTO
MPUPOAOIOIb30BAHUS, TOMOJHEHUSI SHEPreTUUECKHX pPECYpPCOB M COXPAHEHUS] MPUPOIHOTO
paBHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpEeKHOr0 OTHOLIEHMS K MPHUPOAE M CBOEMY
3/I0pOBBIO, @ TAK)KE NMPUOOPETEHUS ONBITA UCIOJIL30BAHUS MOMYUYEHHBIX 3HAHUN JUIsl IPUHATHS
IPaMOTHBIX PEHICHHUI B CUTYallUsX, CBA3aHHBIX C XUMHUYECKIUMU SIBIICHUSMH.

B yuebHOM muiaHe cpemHero oouiero oOpa3zoBaHHs MpenMeT «XuMus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeAMETHOM obnactu «EcTecTBEeHHO-HAayUHbIE IPEAMETBI.

OO1iee uncno 4acoB, OTBEAEHHBIX JJIs1 U3YUEHHs] XMMHUHU, Ha 0a30BOM YPOBHE CpPEIHEro
obmrero obpasoBanms, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 ygac B Hememo), B 11
kiacce — 34 yaca (1 yac B Heneno).



COJEPXAHUE OBYYEHUA
10 KJIACC
OPTAHHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XMMHHU

IIpenmeT opraHM4eckoil XUMHUH: €€ BOZHHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B MOJIYYEHUU
HOBBIX BEILIECTB U MaTepuasoB. Teopus cTpoeHus oprannueckux coennnennit A. M. bytieposa,
e¢ ocHOBHbIE TmoyoXeHHss. CTpyKTypHBbIe (OPMYJBI OpraHMYECKHX BeIIecTB. [ omomorwus,
n30MepHsi. XUMUYECKasl CBSI3b B OPraHUYECKUX COCUHEHUSIX — OJIMHAPHBIC U KPATHBIE CBA3H.

IIpencraBnenne o0  KjJacCMPUKAIMM  OpraHMYecKux  BemecTB.  HomeHxiatypa
OpPraHWYeCKUX COEAMHEHMHM (cucTeMaThyeckas) M TPUBHAIbHBIE HA3BaHUS Ba)XXHEHMIIMX
MIPEICTABUTENIEN KJIACCOB OPraHUYECKHUX BEIECTB.

OKCIIepUMEHTAIbHbIE METOBI U3yYEHUS BEIIECTB M UX IPEBPALICHUN: O3HAKOMIIEHUE C
o0pa3lamMu OpraHMYecKUX BELIECTB M MaTepualaMU Ha UX OCHOBE, MOJEIMPOBAHHE MOJEKYJ
OpPraHMYeCKUX BEIIECTB, HAOIIOJeHHME U OIUCAHHE JEMOHCTPALlMOHHBIX OIBITOB IO
IPEBPALICHNI0 OPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBjIeHuE, 0OyTJIuBaHUE U TOPEHUE).

Yraesoaopoanbl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUM psiA. MeTaH W 3TaH — MpocTeiine
MPEJCTaBUTENIM AJKaHOB: (PU3UUYECKHE M XHUMHUYECKHE CBOWCTBAa (peakUuu 3aMelleHUs U
TOpPEeHHUsI), HaXOXKJIEHHE B IPUPOJIE, TOIyYEHNUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psAf. DTWIEH U MPONWIEH — MPOCTEHIINE
MPEJCTAaBUTENIN AJIKEHOB: (M3NYECKMEe M XHMHMUYECKHE CBOMCTBAa (peakiuu THAPHUPOBAHUS,
raJloreHu poBaHus, TUAPATALUHU, OKUCICHHS U TTOIUMEpU3aliH ), TOJTyYeHHE U IPUMEHEHUE.

Anxaauensl: OyTtanueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIIME XUMHYECKHE
cBolicTBa (peakuus nmonuMepusanun). [losydeHne CHHTETHYECKOr0 KaydyKa U PE3UHBI.

AJNKHMHBI: COCTaB M OCOOCHHOCTHM CTPOCHMS, TOMOJIOTHUECKHH psn. ALETHIeH —
MIPOCTEUINI NPEICTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA
(peakuuu rUIpUpPOBaHUS, FAJIOI€HUPOBAHMSL, TUIPATALIUN, TOPEHHUS), 1OTYUEHHE U IPUMEHEHUE.

Apenbl. benzon: cocra, crpoeHue, (pusMueckMe W XMMHMUYECKHE CBOWCTBAa (peakiuu
raJIOTEHUPOBAaHUSI M HUTPOBAHHUA), IOJydye€HUE M NpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuyeckue u Xumuyeckue c8oUCMBA (Peakyuu 2aio2enuposanus U HUMpOBAanUs), NoayueHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHueckas CBsS3b MEXAY YIVIEBOAOPOJAMH,
IIPUHAUISKAIIUMUI K Pa3JIMYHBIM KJIACCAM.

[TpupoaHble UCTOUYHUKHU YriaeBoaopoaoB. IIpupoanslil ra3 U nomyTHble HEPTAHbIE Ta3bl.
Hebts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku HedTH: TMeperoHka, KpPEKUHT
(TepMUYECKHH, KaTaIUTUYECKU), Tupoiu3. [IponykTel nepepadoTKu HEPTH, UX TPUMEHEHUE B
IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroib U IPOXYKTHI €ro nepepadoTKH.

OKCIEepUMEHTAIBHBIE METO/Bl U3YyYE€HHs BEIIECTB U MX MPEBPALLECHUN: O3HAKOMIICHUE C
obpa3iaMu IMiaacTMace, KaydykoB M pe3uHsl, kKomtekuuu «Hedgte» u «Yronb», MogenupoBanue
MOJIEKYJ YTJIEBOAOPOAOB U TallOr€HONPOM3BOAHBIX, IPOBEAEHHE NPAKTUUYECKONW pPabOTHI:
MOJIy4E€HHE ITUIICHA U U3YYEHUE €rO CBOMCTB.

PacuérHrie 3agaun.




Bbluncnenus mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00b&Ma, KOIUYeCcTBa
HCXO/JHOTO BEIEeCTBA WJIM IMPOJAYKTa PEAKIUH IO H3BECTHHIM Macce, 00BEMY, KOJIMYECTBY
OJTHOT'O M3 MCXOJHBIX BEIIECTB WM POJYKTOB PEaKIun).

Kucnopoacoaep:kamue opranuieckue coeJMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHOA M ASTAHON: CTPOEHHE, (U3NYECKHE U
XMUMHUYECKHE CBOMCTBA (peaKkUMM C aKTUBHBIMHM METaJUIaMU, TajJoreHOBOIOPOAAMM, TOPEHUE),
npuMeHeHue. BonopoaHsie cBI3U MeX1y MOJIEKyJIaMH CIUPTOB. /leficTBue MeTaHONa U 3TaHOIA
Ha OpraHu3M YeJlIO0BeKa.

MHoroatoMHble CHOUPTHL. OTHJIEHITIMKOJAb M TJMIEPUH: CTpPOEHHE, (PU3UYECKHE WU
XMMHUYECKHE CBOICTBA (B3aUMOJEHCTBUE CO LIEIOUYHBIMHA METANIJIAMU, KaUE€CTBEHHAs peaKlls Ha
MHOr0aToMHbI€ cnupThbl). /[leiicTBMe Ha opraHu3Mm uenoBeka. l[IpumeHeHHe riMuEepUHA WU
STUJIEHTJIUKOJISL.

@deHon: CTpOCHHE MOJIEKYJbl, (U3MYECKHEe M XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denomna. [Ipumenenue denona.

Anpnerunsl U kemownvl. Dopmanbpieruj, ametajbIerua: CTpoeHue, (u3NYecKue Hu
XUMHUYECKUE CBOMCTBA (pEakUUU OKMCIIEHHUS M BOCCTAHOBJICHMS, KauE€CTBEHHbIE pPEaKLUu),
NOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeeNbHbIe KapOOHOBBIE KHCIOTHl. MypaBbHHASI U YKCYCHAsI KUCIOTHI:
cTpoeHue, (hu3nyecKkue u XUMUYecKue CBOMCTBA (CBOWCTBA, O0IIME IS Kacca KUCIIOT, peaKius
sTepuuKanum), MoiaydyeHue | mnpuMeHeHue. CreapuHOBas U OJIEMHOBAas KHUCIOTHI Kak
MIPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE JEHCTBHE.

CrnoxHble 3QUphl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOKHBIX 3(DUPOB.
Kupsl. I'mppomns xxupos. [Ipumenenue xxupoB. buonornueckas posb KUPOB.

VYrieBossl: cocTaB, KiIacCu(pUKaus yrieBoA0B (MOHO-, IU- U TTOIHCcaxapuabl). [ moko3a —
pocTelmii MOHOCaXapHuJ: OCOOCHHOCTH CTPOEHUS MOJIEKYINbI, (PU3NYECKHEe M XMUMHUYECKHE
cBoiictBa (B3aumozeiictBue ¢ rugpokcugoM menu(ll), oxmcneHne aMMHauHBIM pacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIOKO3bI), HAXOXKIEHHE B MPHUPOJE,
npuMeHeHune, ononorunyeckas poib. @orocuHTes. PPyKTO3a KaK U30MEpP I'ITIOKO3HI.

Kpaxman u nemnonos3a Kak npupoJHble noauMepsl. CTpoeHHe KpaxMmaia U LEeJUTI0JI03bI.
dusnyeckre 1 XMMUYECKUe CBOWCTBA KpaxMalia (TUAPOJIN3, KaUeCTBEHHAs PEaKLMsl C HOJIOM).

DKClepUMEHTAJIbHbIE METO/Abl M3YYEHMsI BEILECTB M MX IIPEBpAILEHUN: NPOBEIEHUE,
HAOMIOJIeHNEe M OMNHCAHHE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KayeCTBEHHbBIE
peakiuy OAHOATOMHBIX CIHUPTOB (OKHcieHue sTaHona okcuaom wmeau(ll)), MHOroaToMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcugom menu(ll)), ampaerunoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) m rumpokcuaom wmemu(ll), B3ammopeiicTBue
KpaxMalla ¢ HOJOM), MPOBEACHHE MPAKTUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuérnsie 3anaun.

BbluncneHus nmo ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00b&Ma, KOJIMYeCTBa
HCXO/JHOTO BEIeCTBA WJIM IMPOAYKTa PEAKIMH IO H3BECTHHIM Macce, 00BEMY, KOJINYECTBY
OJTHOT'O U3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKINN).

AzoTcoaepxale opraHM4eckue CoeTuHEHMs.

AMHMHOKHUCIIOTBI Kak aM@OTepHbIE OpraHudeckue coequHeHus. @Ousuueckue u
XMMHMUYECKHE CBOWCTBA AMHUHOKMCIOT (Ha IpuUMepe TiIuiuHa). buomornueckoe 3HaueHHe
aMHHOKUCIOT. [lenTuapl.



benku kak IpupoAHbIE BBHICOKOMOJIEKYJSIpHbIE coeluHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4Hasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBAa OENKOB: THAPOIU3, JIEHATypalus,
KaueCTBEHHbIE PEeaKLUU Ha OEJKHU.

OKcrepuMeHTaJIbHbIE METOAbl M3YUEHHUS BEIIECTB M MX NpeBpalleHuil: HaOIoJeHHe U
OIMCaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JeHATypauus OENKOB MpH HAarpeBaHWUU, LIBETHbHIE
peaxknuu OeIKoB.

BbicokomoieKyIsipHbIE COCTUHEHUSI

OCHOBHBIE TOHATUS XMMHH BBICOKOMOJIEKYJSIPHBIX COCAMHEHUH: MOHOMEp, MOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPU3ALUU, CPENHAsl MoJeKysspHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUH — OJIMMEpU3aLMsl U MTOJUKOH/1eHCallUs.

OKCIepUMEHTaJIbHbIE METO/bl U3yUEHHUS BEIECTB M UX IPEBPALICHUI: 03HAKOMIIEHUE C
o0pa3iamu MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyIYKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXIpeqMeTHbIX CBs3ed NMpH U3ydyeHHM opraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCA 4Y€pe3 MCI0JIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATUH, TaKk M
HOHATUH, SBJISIONMXCS CUCTEMHBIMHU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOT O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHble MOHATHUSA: SBJCHUE, HayuyHbId (DakT, rumoresa, 3aKoH,
TEOpUs, aHalu3, CHHTe3, KJIaccu(uKalus, NEepUOAUYHOCTb, HAOIIOJEHHE, H3MEpEHHe,
9KCIIEPUMEHT, MOJICIMPOBAHHUE.

dusuka: MaTepusi, YHEPrusi, Macca, aToM, MEKTPOH, MOJIEKYJia, JHEPTe€TUUECKHUI YPOBEHb,
BELIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSIHUE BEIIEeCTBA, (pr3HuecKrue BETUYMHBI U €IUHULIBI
UX U3MEpEHUS.

buonorus: kinerka, opraHusM, O6uocdepa, oOMEH BeIIeCTB B opraHusMe, (OTOCHUHTES,
OMOIOrMYecKy aKTUBHBIC BelllecTBa (0eJIKH, YTJIeBOAbI, )KUPBI, PEPMEHTHI).

['eorpadusi: MUHEpasbl, TOPHbBIE TOPObI, TOJIE3HbIE HCKOIAeMbI€, TOILIMBO, PECYPCHI.

TexHOI0rus: NUIIeBbe TPOIYKThI, OCHOBBI PAllMOHAJILHOT'O MMUTAHMS, MOIOIINE CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKU e IIPenapaThl, MATEpPHAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA 1 HEOPTAHUYECKASA XUMMUA

TeopeTnueckne 0CHOBbI XUMHMH

XUMHYECKHH 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTpOHHAs 000J0YKa.
DHepreTuveckue ypoBHHU, NOAYPOBHU. ATOMHBIE OpOUTany, S-, P-, d- anemeHnTsl. OcobeHHOCTH
pacmpenesieHusl JIEKTPOHOB 10 OPOMTAJSIM B aTOMax 3JIEMEHTOB IEPBBIX YETBIPEX MEPUOJIOB.
DneKTpoHHas KOH(UTypaIus aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuoamueckas cucrteMa XuMHUUeckux snaemeHtoB /I H.
MenneneeBa. CBsi3b Iepuoauueckoro 3akoHa u Ilepuoanueckoil cHCTEMbl XUMHUYECKHX
anemenToB J[. M. MenneneeBa ¢ COBPEMEHHONW TEOpUEH CTPOEHHsSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CJI0KHBIX BEIIECTB
0 'pynnam U nepruogam. 3HaueHU e MepUOINIECKOro 3aKOHA B Pa3BUTUHU HAYKH.

Crtpoenmne BemiecTBa. XHUMHUYECKash CBs3b. BHIbl XMMHUYECKOW CBSI3M (KOBaJICHTHAsS
HeMoJsIpHas. M TOJsIpHas, MOHHAs, MeTajuindeckas). MexaHu3mbl 00pa30BaHMs KOBAJIEHTHOM
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XMUMHYECKOI cBS3U (OOMEHHBIM U JOHOPHO-aKIENTOPHBIN). BomoponHas cBs3b. BameHTHOCTS.
DJIEKTPOOTPULATEIbHOCTh. CTerneHb OKUCIeHUS. IOHBI: KATHOHBI K AHUOHBI.

BeniecTtBa MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOIO CTPOCHHs. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THIBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUINYECKON PEHIETKY.

[Tonsatre o nucnepcHeIX cucremax. ICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBasi 1oJist
BEILIECTBA B pacTBOPE.

Knaccudukamuss HeopraHM4eckux coequHeHUH. HoMeHkIaTypa HEOpraHMYeCcKHUX
BellecTB. ['eHeTnueckass CBsI3b HEOPraHMYECKUX BEILIECTB, MPUHAJICKAIIUX K PATUYHBIM
KJIaccam.

Xumuueckast peakuus. Krnaccupukanus XUMHYECKHX peakIUid B HEOPTaHWYECKOW W
OpPraHMYEeCKON XUMUU. 3aKOH COXPaHEHHSI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAILICHUS
SHEPrUu MPH XUMHUUECKHX PEaKIUIX.

CKoOpoCcTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMBbIe pPEaAKIIHH.
Xumunueckoe paBHOBecue. PakTOphl, BIMAIOLIME HA COCTOSHHE XHMUYECKOI'O PpaBHOBECHUS.
ITpunuun Jle [latenbe.

OnexTponutuyeckas nuccounanus. CuiabHble U ciadble 27eKTponuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCas, HEMTpasibHasl, LIEI0YHAs.

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

OKCIepUMEHTAIbHbIE METOJIbl M3YYEHHS! BEIIECTB M HX MPEBPAIICHHI: JEMOHCTpPALUS
tabmn «llepmonmueckas cuctema xumudeckux sjemeHToB JI. M. MenneneeBay, n3ydeHue
MOJIeNIed KPHUCTAJUTMYECKUX pemEToK, HaOMI0JeHHE W OINKCAHHE JIEMOHCTPAlMOHHBIX H
ab0paTOPHBIX OMBITOB (Pa3joKEHHWE TMEPOKCHIa BOIOPOJAa B MPHCYTCTBHUU KaTalu3aTopa,
ONpeIeNICHUE CPEbl PACTBOPOB BEUIECTB C MOMOIIBIO YHHBEPCAJIBHOTO MHAMKATOPA, PEaKIUU
MOHHOTO OOMeHa), MPOBEJEHUE MPaKTUYeCKol paboThl «BiusHHE pa3NuyHBIX (AKTOPOB Ha
CKOPOCTb XUMUYECKOM peaKium.

Pacuérnblie 3anaum.

Pacuérel 0 ypaBHEHUSIM XUMHUYECKUX PEAKIU, B TOM YKCII€ TEPMOXUMUYECKHE PACUETHI,
Pacy€ThI C UCITOJIb30BAHUEM IMOHATUS «MACCOBAs JOJISl BELLIECTBAY.

Heoprannyeckasi Xumust

Hemeramibl. Ilonoxenune HemeramnoB B Ilepuonuyeckod cucTeMe XUMHYECKHX
anementoB J[. WM. MenneneeBa U OCOOEHHOCTH CTpPOEHHUs aTOMOB. Pu3MyecKhe CBOWCTBa
HEMETaJUIOB. AJJIOTPOIUS HEMETAJIOB (Ha MpuMepe KUCIopoa, cepbl, pocdopa u yriepona).

XuMHUYecKre CBOICTBA Ba)KHEHIIMX HeMeTa/ioB (TaloreHoB, cepbl, a3ora, (ocdopa,
yriaepoa U KpeMHHUsS) U UX COEAMHEHUHN (OKCUIO0B, KUCIOPOACOAEPKAIMX KUCIOT, BOJOPOIHBIX
COCIMHEHU ).

[IprumeHeHue Ba)KHENIIINX HEMETAIJIOB U UX COCIUHEHUN.

Merannsl. [lonoxenue merawioB B [lepruoanyueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB [].
N. MenneneeBa. OcoOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J0UYEK aTOMOB MeTayaoB. Obmmue
¢usnyeckue cpoiicTBa MeTau10B. CIUIaBbl METAJIJIOB. DJIEKTPOXUMHUYECKUN PsiJi HaNpsLDKEHUN
METaJLJIOB.

XUMHUUYECKHE CBOWMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, KaldWi, KaJbIMi, MarHui,
ATFOMUHUM, IIUHK, XPOM, KEJI€30, MEIb) U UX COCAMHCHHUI.

OO61mme crocoObl mony4eHus MerasuioB. [IpumeneHne MeTamioB B ObITY M TEXHUKE.

OKCHepUMEHTAIbHBIE METOAbl M3Y4YEHHS BEIIECTB M WX IMpEBpallCHUN: H3YydCHHE
KOJUIEKIIMU «MeTamibl M CIUIaBbl», 00pa3lloB HEMETA/UIOB, pEUIEHHE SKCIEPUMEHTAIbHBIX
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3aja4y, HAONIOJEHHE ¥  ONUCAHHE JIEMOHCTPAI[MOHHBIX U  J1a0OpAaTOPHBIX  OIBITOB
(B3auMojieiicTBHE TMAPOKCHIA aTIOMHHMS C pacTBOpaMU KHCIOT U Ilejoyell, KaueCTBEHHBIE
peaxknru Ha KaTHOHBI METAJUIOB).

Pacuérnsle 3anaun.

Pacuérpl Macchl BemiecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Ui 00bEMY OJHOIO M3 YYAaCTBYIOIIMX B pEaKlUU BEIIECTB, pacy&Thl Macchl (00bEMa,
KOJINYECTBA BEIleCTBA) MPOJYKTOB pPEaKLMHU, €CJIM OJJHO U3 BEILIECTB UMEET MPUMECH.

XuMus 1 )KU3Hb

Poss xuMuu B 00€CIIedeHUH YKOJIOTHUECKOM, SJHEPTeTUIECKON M MTUIIEBON 0€30MacHOCTH,
pa3BUTMM MeIULMHBL lIOHATHE O HaydHBIX METOAAX IIO3HAHMS BEIIECTB U XMUMHUYECKUX
peakiui.

[IpencraBiaenuss 00 OOMMX HAYYHBIX TNPUHIMIAX MPOMBIIIJICHHOTO MOJTYYeHHUs
Ba)KHEHIINX BEILECTB.

UemoBek B MHUpE BEIIECTB M MaTEpUAJIOB: BA)KHEWIINE CTPOUTEIbHBIE MAaTepUalbl,
KOHCTPYKIIMOHHbIE MaTepHuajbl, KpacKH, CTEKJIO, KepaMHMKa, MaTepHasbl sl 3JIEKTPOHUKH,
HaHOMaTepuasbl, OpPraHMYECKNe U MUHEpAJIbHbIE Y100 PEHUSI.

XuMHUsI ¥ 340pOBbE YENIOBEKA: IpaBUjla HCIOJb30BaHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 0€30MacHOr0 UCMOJIb30BAHUS MTPENapaToB ObITOBOW XMMHHU B MTOBCEIHEBHOMN JKHU3HH.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexxnpeqMeTHbIX CBsI3eil Mpu M3ydeHuu oO0Iield U HEOPraHW4YecKol XUMUU B
11 knacce ocyuiecTBIsSETCS Uepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK U IOHATUH, SBIMIOIINXCA CUCTEMHBIMHU JJIs1 OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI O
LHKJIA.

OO01mme ecTecTBEeHHO-Hay4YHbIE TMOHATUS: HAy4dHbIM (axT, rumoresa, 3aKOH, TEOpHS,
aHalM3,  CHUHTE3,  KiaccuuKalusi,  MEepUuOAUYHOCTb,  HaONIOJEHUE,  HKCIEPHUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: martepus, dHEprus, mMacca, aToOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOII,
pazivoaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHHE BEIIeCTBA, PU3MUECKHE BETMYUHBI M €UHHIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHumsM, 3KocucTeMma, Ouocdepa, Makpo- U MHKPOIIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpasbl, TOPHBIE TOPOADI, TOJIE3HbIE HCKOMAaeMbl€, TOIUTUBO, PECYPCHI.

TexHonorus: XUMHUYECKas M POMBIIIJIEHHOCTD, METAJLITYprus, IIPOU3BOJICTBO
CTPOUTEIbHBIX MaTepuasos, CeJIbCKOXO035IIICTBEHHOE IIPOU3BO/JICTBO, nuineBas
IPOMBILIUIEHHOCTh, (hapMaleBTUYECKass MPOMBIIIJICHHOCTh, IPOU3BOJACTBO KOCMETHYECKUX
IpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUH.
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INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA IIPOTPAMMLBI 110 XMMHUKU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOCHHUS OO0yYarolUMMHCS
MporpamMMm CpeaHero obiero odpa3oBaHHs (JMUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-Meronuyeckoii OCHOBOW sl pa3pabOTKu NJIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHMUS
MIpOrpamm CpeaHero ooIiero oopazoBaHus SBISETCS CUCTEMHO-EATENbHOCTHBINA TOJXO/.

B coOTBEeTCTBUU C CHCTEMHO-IEATEIbHOCTHBIM MOAXOIOM B CTPYKType JIHUYHOCTHBIX
pe3ylibTaTOB OCBOEHHUS IMpeaAMeTa «XUMHUS» Ha YpoBHE cpenHero oOmiero o0Opa3oBaHUS
BBIJICJIEHBI CIIEYIOLIUE COCTABIISIOLIME:

OCO3HAHME O0YYAIOIIMMHUCSI POCCHUMCKON TpakIaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CAMOOIPEIEICHUIO;

HaJIMYue MOTHBALMU K 00yUYEHUIO;

L[EJIEHAIIPABJIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTU Ha OCHOBE KIIIOYEBBIX
LIEHHOCTEHN U MCTOPUYECKUX TpaauLuii 0a30BOI HAYKU XUMMH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroLIMXCsl PYKOBOJACTBOBATbCA B CBOEH AEATEIbHOCTH
LEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYLIUMHU I[€IOCTHOH CHCTEME XUMHUYECKOIO
o0pa3oBaHus;

HAJIM4YUE TPABOCO3HAHUS JKOJOTMYECKOW KYyIbTYyphl M CIOCOOHOCTHM CTaBUTh LENU H
CTPOUTH KU3HEHHBIE MJIAHBIL.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS IHpeaMeTa «XUMHUSA» JOCTUTAIOTCS B E€IMHCTBE
yu4eOHOH UM BOCHMTATEIbHOM JAESITENBHOCTH B COOTBETCTBUM € TI'yMaHHUCTHYECKHMH,
COI[MOKYJIbTYPHBIMH, JyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMM M HJi€ajlaMH  POCCHIICKOro
IPa)X/IaHCKOTO 00IlecTBa, MPUHATHIMM B OOIIECTBE HOpMaMH U MpaBUJIaMU IOBEACHUS,
CIOCOOCTBYIOLIMMH IIpoI[eccaM CaMOIMO3HAHMSI, CAMOPA3BUTHS U HPABCTBEHHOIO CTaHOBIJICHUS
JUIHOCTH 00YYaIOIIUXCsl.

JInuHOCTHBIE pe3yNnbTaThl OCBOEHHS MpenMera « XUMHUS» OTpakaroT c(HOPMHUPOBAHHOCTD
OIbITa TIO3HABATENHPHOW W TMPAKTUYECKOW IEeATENbHOCTH OO0ydalolMxcs 10 peaar3aluu
IIPUHATBHIX B OOLIECTBE LIEHHOCTEN, B TOM YMCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHUS

0CO3HaHUS 00Yy4aroIMMUCA CBOUX KOHCTUTYLIMOHHBIX IPaB M 005A3aHHOCTEH, YBaKEHUS K
3aKOHY U IIPABOMOPSAIKY;

IPEACTaBICHNUS O COLMAJIBHBIX HOPMax M MpaBUJaX MEKJINYHOCTHBIX OTHOLIEHHH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NEATENbHOCTH MPHU CO3AaHUH YIEOHBIX MPOEKTOB,
pelieHuu y4eOHBIX U O3HABATENbHBIX 3a/1a4, BBIMOTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTUBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTBI JPYTUX
MIPU aHAJKM3E PA3TIMYHBIX BUOB Y4eOHOH 1eATeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSA

LIEHHOCTHOI'O OTHOLIEHMS] K HCTOPUYECKOMY M HAay4YHOMY HACIEIHI0O OTEYECTBEHHOU
XUMUH;

YBa)KEHUS K MPOLECCY TBOpPYECTBA B OOJIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHHS
XMMHH, OCO3HAHUS TOTO, YTO JOCTHUIKEHMSI HAyKH €CTh Pe3yNbTaT JJIMTEIbHBIX HaOII0/IEeHUH,

KpOMMOTIIMBLIX S9KCICPUMCHTAJIbHBIX IIOMCKOB, IOCTOAHHOI'O TpYyada y‘léHBIX " IPAKTHKOB,
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MHTEpeca U II03HABATEJIbHBIX MOTHMBOB B TOJYYEHMM U IOCJIEAYIOIIEM aHalIu3e
nH(pOpPMaIUK O EPEAOBBIX JOCTUKEHUSIX COBPEMEHHOM 0TE€UeCTBEHHOM XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI0 [IOBEICHUS;

CIOCOOHOCTH OLIEHHWBAaTh CHUTYallMd, CBSI3aHHbIE C XUMHYECKUMHU SBJICHUAMH, U
MPUHUMATh OCO3HAHHBIE pEIIEHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHHMBATh CBOE IMOBEAECHHME M MOCTYNKH CBOMX TOBApHUILEH C IO3ULIHI
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUI ATUX MOCTYIKOB;

4) popMHupOBaHNS KYJIbTYPHI 310POBbS:

MIOHMMaHUs LIEHHOCTeH 370poBoro M Oe3zomacHoro oOpa3a KH3HM, HEOOXOIMMOCTH
OTBETCTBEHHOI'0 OTHOIICHHUS K COOCTBEHHOMY (DPM3NYECKOMY M IICHXUYECKOMY 370POBBIO;

co0oieHns npaBuJl 0€3011aCHOr0 OOpalleHMs] ¢ BELIECTBAMU B OBITY, IOBCEIHEBHOM
YKU3HU U B TPYJIOBOH 1€STEIBHOCTH

MOHMMAaHUA IEHHOCTH TMpaBWI WHIUBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOoro
NOBEICHUS B CUTYalMsIX, YTPOKAIOLIMX 3710POBBIO U KU3HU JIFOIEH;

OCO3HAHUSl TOCIENCTBHA W HENPUSITHS BPEIHBIX MPUBBIUEK (YHOTpeOJIEHUS alKoroJs,
HAapKOTHKOB, KYpPEHHUS);

5) TpyA10BOIr0 BOCIIMTAHUSA:

KOMMYHHUKATHUBHOM KOMIIETEHTHOCTHM B Yy4€OHO-HCCIIENOBATEIbCKONW JeSITeNbHOCTH,
O0I11ECTBEHHO 0JIE3HON, TBOPUECKOM U APYTUX BUAAX 1EATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTH€ B pELIEHUM MPAKTUYECKUX 3a7ad COLHAJIbHOM
HaIPaBJIEHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY HM3y4eHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM 4ucie Ha
OCHOBE MPUMEHEHHUSI MPEAMETHBIX 3HAHUHW TT0 XUMUU;

YBa)K€HUS K TPYLY, JIOASIM TPyAa U pe3yjbTaTaM TPYJOBOU €ATEbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYIBHOH TPaeKTOPHH OOpa3oBaHUS,
Oynymeil mpodeccuu u peanu3anui cOOCTBEHHBIX )KM3HEHHBIX TIAHOB € YYETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEN K XMMHUH, THTEPECOB U MOTPEOHOCTEN 00111ECTBA;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSI:

9KOJIOTUYECKH L1€7€CO00pa3HOro OTHOLIEHUS K IPUPOJE, KaK MCTOYHHUKY CYIIECTBOBAHHUS
JKM3HHU Ha 3emiie;

MOHUMaHUA TJ100aJbHOr0 XapaKTepa IKOJIOTHYECKUX MPOOJeM, BIUSHUS YKOHOMUYECKUX
IPOLECCOB HA COCTOSIHME MPUPOJHON U COLIMAIBHOM CPEibl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOIb30BAHUS JOCTIXKEHUN XUMUU JIJISl PEIICHHS BOIIPOCOB
palMoOHAIBHOI'O PUPOONOJIb30BAHUS;

AKTUBHOTO HENPUSATHUSl JIEUCTBUM, NMPUHOCIIIMUX BPEA OKPYXKAOIIEH MPUPOJHON Cpeje,
YMEHHUSI NPOTHO3MPOBATh HEOJIArONPUSITHBIE HKOJIOTUYECKUE MOCIEACTBUS MPEeNPUHUMAEMbIX
JEHCTBUI U IPEIOTBpAlIaTh UX;

HaJIU4YUsl Pa3BUTOIO 3KOJOTMYECKOI'0 MBIIIJICHUS, JKOJIOTMYECKOM KYJbTYphl, OIbITA
NEeSITEeIbHOCTH  SKOJIOTMYECKONM HAmpaBlI€HHOCTH, YMEHHUS PpPYKOBOJACTBOBAaTbCS HUMH B
M03HAaBaTEJIbHOM, KOMMYHHUKAaTHBHON U COLMATIbHON MPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOSITh UJE€0JIOTUN XeMopoOuu;

7) 1eHHOCTH HAYYHOT'0 MO3HAHMS:

C(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKU;

12



NMOHUMaHUA cleuu(UKH XUMHH Kak HayKd, OCO3HaHUS €€ ponu B (OPMHUPOBAHUU
palMOHAIBHOT'O HAYYHOT'O MBIIIJIEHUS, CO3IaHUH LIEIOCTHOTO TIPEICTABIICHH 00 OKPYKaIOIIeM
MHpE KaK O €IMHCTBE INPUPOAbl U YEJIOBEKAa, B IMO3HAHUM NPUPOIAHBIX 3aKOHOMEPHOCTEH M
pElIeHUH MPoOIeM COXPaHEHUSI TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUHU JIJII COBPEMEHHON NMBWIM3AIUUA: B €€
T'YMaHUCTUYECKOM HampaBJICHHOCTH M Ba)XHOW pOJIM B CO3JaHMM HOBOM 0a3pl MaTepualibHON
KYJIBTYPbI, PEIIEHUHU TIIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, TMHIINEBOM M JKOJOTHUYECKONM O€30MacHOCTH, B Ppa3BUTHU MEIUIIUHBI,
00ECIIeUeHNH YCIOBUI YCIEIIHOTO TPY/a U KOJIOTHIECKH KOM(DOPTHOM KU3HH KaXKIOTO YICHA
oO1ecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHUSA,
UCIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BaTh MOJIy4aeMble 3HAHUS s
aHann3a M OOBACHEHHS SBJICHUN OKPY>KAIOUIEro MHUpPa U MPOUCXOISAIIMX B HEM H3MEHEHHH,
yMEHHUS JielaTh 000CHOBAaHHbIE 3aKII0YEHHS HA OCHOBE HAayYHBIX (DAKTOB U MMEIOIIUXCS JaHHBIX
C LIEJIbIO TIOJIYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATENBHO HCIIOIb30BaTh XUMUYECKIE 3HAHUS JJI PEIICHUs MPo0ieM
B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BAaTEIbCKOU eATEbHOCTH

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa3oBaHUI0 M CaMo00pa3oBaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW IO XUMHH B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpyda B pasiIMyHbIX cdepax mnpodeccHoHATbHON
JESTeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yabTaThl OCBOSHHS Y4eOHOro MpenMera «XUMHS» Ha YpPOBHE
cpemHero oo1ero o0pa3oBaHus BKIFOYAIOT:

3HaYUMBIC IE (OPMUPOBAHUS MHPOBO33PEHHSI OOYUYAIONMXCS MEKIUCIUILINHAPHBIC
(MeX1npeaMeTHbIC) O0IICHAYYHBIC TOHATH S, OTPAYKAIOIIUE IIEIOCTHOCTh HAYYHOW KapTHHBI MHpa
U cnenu(uKy METOI0B IMMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrHUs, SBJICHHE, MPOIECC, CUCTEMa, HAyYHbIH (DAKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsl, UCCIIeIOBaHUE, HAOIIOICHHE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

YHUBEpCaJIbHbBIC ydeOHbIe  JeHCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKATHBHEIE,
peryJIsSTHBHBIC), oOecneyuBamonpe ¢GopMupoBaHue (OYHKIMOHAIBHOW TpPaMOTHOCTH U
COL[MAJIbHON KOMIIETEHLUN 00yYaroLXCsl;

COCOOHOCTh ~ OOYYAIOIIUXCS ~ HCIOJIb30BATh  OCBOCHHBIE  MEXKIHUCIHUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS W YHUBEpCaJIbHbIC Yy4ecOHBIC ACHCTBUSA B TO3HABATEIHHOU H
COLMAJIBHOM IPAKTHUKE.

MeTtanpenMeTHble Pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU YYEOHBIMU
MMO3HABATCIIbHBIMHA, KOMMYHHUKATHBHBIMA U PETyJISTHBHBIMU JCHCTBHSIMH.

OBRJlajieHHe YHUBEPCATBHBIMYI Y4€OHBIMY NO3HABATEJIbHBIMU I CTBUSIMU:

1) 6a3oBbIe JIorMUYECKHUE TeHCTBUSI:

CaMoCTOSTENNFHO (OPMYITUPOBATh M AaKTyallM3UpPOBaTh MPOOJEMY, BCECTOpOHHE €&
paccMaTpuBaTh;

ONpENeNsATh e JeATEIbHOCTH, 3a/laBasl MmapamMeTpbl M KPUTEPHUH WX JIOCTHIKCHUS,

COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTU C ITIOCTABJICHHBIMU LICIIAMU
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UCIOJb30BaTh NP OCBOCHMM 3HAHUN INPUEMBI JIOTMYECKOTO MBILIUIEHUS — BBIICIATH
XapakTepHble TPU3HAKU TOHATUM ¥ YCTaHABIMBATh MX B3aUMOCBS3b, MCIIOIb30BAThH
COOTBETCTBYIOIME MMOHATHUS AJI1 O0BSICHEHUS OT/AENIbHBIX (DAKTOB U SBJICHUM;

BbIOMpaTh OCHOBAHUS U KPUTEPUH JUJIS KJIaCCU(PUKAIIMK BEIIECTB U XUMUYECKUX PEAKIIMIA;

yCTaHaBJIUBATh IPUYNHHO-CJIEICTBEHHBIE CBA3H MEXAY U3Y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHE pacCyX AeHHs (MHAYKTUBHbBIC, JE€IYKTUBHBIE, [0 aHaJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTHBOPEUUs B paccMaTpUBAaeMbIX SBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOYEHUS;

IIPUMEHATH B IPOLECCE MO3HAHMS, UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBHIE)
MOJI€JIH, TPE0OPA3OBbIBATh MOAEIbHBIE IPEACTABIECHUS — XUMUYECKUN 3HAaK (CUMBOI) AJIEMEHTA,
XUMu4eckass (GopMmyna, ypaBHEHHE XHMHUYECKOH pEaKIMW — TPH PEUIeHUH y4eOHBIX
[I03HABATEJIbHBIX U MPaKTHYECKUX 3a/ay, NPUMEHATh Ha3BaHHbBIE MOJIEIbHBIC MPEICTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3Y4aeMbIX BEILIECTB U XUMUUECKUX PEAKIIHII.

2) 6a3oBblIe HCCIeI0BATEIbCKHE JeHCTBHA:

BJIAJIETh OCHOBAaMH METOA0B Hay4YHOI'0 IT0O3HAHUS BELIECTB U XMMHUYECKUX PEaKLUil;

dopMynupoBaTh LEIM U 3aJa4d  UCCIIEAOBAHMs, HCIOJb30BAaTh IIOCTABIECHHbIE U
CaMOCTOSITENIbHO c(hOpMYIMPOBAHHBIE BOIPOCH B Kaue€CTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
111 POPMUPOBAHUS TUIIOTE3bI [0 IPOBEPKE NPABUIBHOCTH BBICKAa3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMHU CaMOCTOSATEIBHOIO IJIAHUPOBAHUS U IIPOBEIEHUS YUYECHUUYECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOII0JaTh 32 XOJOM IPOIIECCa, CAMOCTOSATEIbHO
IIPOrHO3UPOBAaTh €ro pe3yabTaT, (popMynupoBaTh OOOOIIEHHS U BBIBOJbl OTHOCHTEJIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEIOBAHUSA, COCTABISITH 0OOCHOBaHHBIA OTYET O MpPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YUYEHWYECKOM MCCIIENOBATENbCKOM M MPOEKTHOW JedaTeIbHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
MIPAKTUUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METOI0B I103HAHUS.

3) padora ¢ uHpopmanueii:

OPUEHTUPOBATbCS B  pa3jIMYHbIX MCTOYHMKAX HHMopManuu (Hay4HO-NOMYJsIpHAs
JUTepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOuYHble Mocolus, pecypcsl MHTepHera),
aHAJIM3UPOBATh MHQPOpPMALMIO pa3JMYHbIX BHMJIOB U (QOpPM MpeICTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HENTPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3alpOChl U HPUMEHATHh pa3jIMYHBIE METOJbl IpPHU MOHCKE M OTOOpe
MH(pOpMaIUH, HEOOXOJUMOM JJIs BHITOJIHEHUS Y4eOHBIX 3a/1a4 ONpeieIEHHOI0 TUIIA;

npuoOpeTaTh ONBIT UCMOJIb30BaHUSA MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U
pa3IUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BHIOMPATh ONTUMAIbHYIO (OPMY MpencTaBiIeHUs UHPOPMALUH (CXEMBI,
rpaduKu, TMarpaMMBbl, TaOJIUIIbI, PUCYHKH U IPYTUE);

UCMOJb30BaTh HAaY4HBIH $3bIK B KauyeCTBE CpeICTBA MpH paboTe ¢ XUMHUYECKOU
uHpopMalueil: NpUMEHATh MeXIpeaIMeTHble ((PU3MUecKue W MaTeMaTU4YecKue) 3HaKu MU
CUMBOJIBI, (OPMYJIbI, a00peBUATypbl, HOMEHKJIATYPY;

HCIOJIb30BaTh U MPe0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

Ogi1aieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMU :

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMOil TeMbl B XOj€ Juajiora W/uii JUCKYCCHUH,
BBICKA3bIBaTh HJEH, (OPMYIHUPOBATH CBOM TPEIJVIOKEHHS OTHOCHTEIBHO BBIIOJHEHUS
MPEAJI0KEHHOM 3a/1a4u;
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BBICTYIIaTh C MpEe3eHTallMell pe3yJbTaTOB IO3HABATEILHOW NESATEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEIbHO MJIA COBMECTHO CO CBEPCTHUKAaMH IIPU  BBINOJIHEHUU XUMHUYECKOIO
OKCHEPUMEHTA, IPAKTUYECKOM paboThl MO MCCIEAOBAHMIO CBOWCTB M3y4aeMbIX BEIIECTB,
peanmzanuy y4eOHOro mpoekra M (OpMYJMpOBaTh BBIBOJABI 10 pe3yJibTaTaM IPOBEAEHHBIX
UCCJIEZIOBAHUN MyTEM COrJIaCOBAaHMUS MO3ULMI B X0J1€ 00CYKIEHHS 1 0OMEHa MHEHUSIMH.

OgiaieHHe YHUBEPCATbHBIMH PEryJIATHBHBIMH AeHCTBUSIMH:

CaMOCTOSITENILHO IJIAHMPOBAaTh U OCYILECTBISATh CBOK I103HABATENIbHYIO JAEATEIbHOCTD,
ompezenss e€ Lend M 3a7ayd, KOHTPOJIMPOBATh U IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
IpejiaraeMblii alrOpuTM JEHCTBUI NPH BBINOJIHEHUU Y4EOHBIX M MCCIEA0BATENbCKUX 3ajad,
BbIOMpaTh Hanbosnee 3 PEeKTUBHBIN COCO0 UX PEHIeHUs C YYETOM M OJTy4eHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKLIMSIX;

OCYIIECTBIATH CAMOKOHTPOJb CBOEH JAEATENbHOCTM HA OCHOBE CaMoOaHaiu3a H
CaMOOLEHKHU.

INPEJMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XMMHUs) OTpakaroT:

cOPMHPOBAHHOCTh TIPEACTABJICHHH O XUMHYECKOM COCTaBIIIONICH E€CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpA, POJIM XUMHUU B TIO3HAHUU SIBICHUW NPHUPOABI, B (HOPMHPOBAHUH
MBIIUICHUS ¥ KyJbTYpbl JUYHOCTH, €€ (DYHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOIMMOW IS
pEIICHHS] TPAKTHYECKUX 3a7a4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U TPUPOJTHON CpENIE;

BJIAJICHUE CHUCTEMOM XUMHUUYECKMX 3HAHMI, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
MOHATHS (XUMUYECKHUIA AJIEMEHT, aTOM, DJICKTPOHHAsI 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTD,
ANEKTPOOTPULIATEILHOCTh, XHUMHUYECKass CBs3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpalléHHas), MOJb, MOJSIpHas Macca, MOJSIPHBIA O00BEM, YIIIEPOJIHBINA  CKEJET,
(GyHKIMOHATBHASI TPYIIA, PaJUKall, W30MEpHs, H30MEpPbI, TOMOJOTUYECKUN Ppsill, TOMOJOTH,
YTJIEBOJOPO/IbI, KACIOPOI U a30TCOAEpKAIIME COCAUHEHUs,, MOHOMED, MOJUMEP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COSIMHEHUS); TEOPHUHU U 3aKOHBI (TEOPHS CTPOEHUSI OPraHUYECKHX
BemectB A. M. bBytiepoBa, 3aKOH COXpaHEHHsS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MUPOBO33PEHUYECKHE 3HAHUSA, JEKAIIMe B OCHOBE IMOHHMaHUS
NPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHHUM, (PaKTOIOTHYECKHE CBEIEHHS O CBOMCTBAX,
cocCTaBe, MOJYYeHUH U 6€e30MacHOM HCIIOIb30BaHUH BaKHEHIIINX OPraHUYeCKUX BEIIECTB B OBITY
U IIPaKTUYECKOU IESITEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIE MPU3HAKH MOHSITHI, YCTaHABIUBAThH
UX B3aUMOCBSI3b, UCII0JIb30BAaTh COOTBETCTBYIOLIME MOHATHUS IIPU OMKUCAHUM COCTaBa, CTPOCHUS U
MpEeBpalleHUN OPraHUYECKUX COCIUHECHUN;

chOpPMHUPOBAHHOCTh YMEHHM HCIIOJIH30BATh XMMHYECKYI0 CHMBOJIMUKY JUISI COCTABJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIIEHHOM) (POPMYIJI OPTaHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHUYECKHX PEAKIMH, U3rOTaBIMBaTh MOJEIIM MOJEKYJ OPraHWYECKHX BEIECTB
JUTSL LJUTIOCTPAllUM UX XUMHUYECKOT0 U MMPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAICKHOCTh N3YIECHHBIX OPTaHUYECKUX
BEIIECTB IO HX COCTaBy M CTPOCHUIO K OMNPEASICHHOMY KJAacCy/TPYIIe COCIUHCHHUM
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(yrneBonopoabl, KHCIOPOA U  a30TCOAEPXKAILME COEIMHEHHUS, BBICOKOMOJIEKYJSPHBIC
COCIMHEHHUs), JaBaTh UM Ha3BaHUs N0 cucremarndeckord HomeHkiatype (IUPAC), a Taxxke
MPUBOJUTH TPUBHAIbHBIE HA3BaHMS OTIEIbHBIX OPraHMYECKUX BELIECTB (STHJIEH, MPOIUJIEH,
aleTUsIeH, ATUJICHTJMKONb, TJIHMLEpUH, (eHoJ, (opmanpaeruy, aleTaablerui,, MypaBbUHAs
KHCJI0Ta, YKCyCHasl KUCJIOTa, OJIEMHOBAas KUCJIOTa, CTEAPUHOBAas KUCIIOTA, IIIOKO03a, (PpYyKTO3a,
KpaxMall, [[eJUII0J103a, TJIUIIH);

c(OpPMUPOBAHHOCTh YMEHHUS ONpPENEIsITh BUIbl XUMHYECKOH CBSI3M B OPraHUYECKUX
COEIMHEHUSIX (OJJUHAPHBIE U KPATHBIE);

Cc(OpPMUPOBAHHOCTb YMEHHUS MPUMEHATH IMOJIOKEHHUS TEOPUHM CTPOECHUS OPraHUYECKUX
BemectB A. M. BytnepoBa 1t 00BbsICHEHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHMSI MACChl BEILIECTB;

cOPMHPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh COCTaB, CTpOeHHE, (u3mueckue u
XMMHMYECKUE CBOMCTBA TUIIMYHBIX NPEACTABUTENEH PAa3IMYHBIX KJIACCOB OPIaHMUYECKUX BEILECTB
(MeTaH, 3TaH, STWJICH, NPOIWJIEH, aleTuiieH, OyTtaaumeH-1,3, MmeTwiOytaaueHn-1,3, OeH3oI,
METaHOJI, 3TAHOJI, STUJICHIJIUKOIIb, MIULEePHH, (EHON, aleTalbIerua, MypaBbuHas U YKCycHas
KHUCIOTBI, TIJIIOKO3a, Kpaxmals, Le/UI0a03a, aMHUHOYKCyCHas KHUCJIOTa), WJUIFOCTPUPOBATH
F€HETUYECKYI0 CBA3b MEXIY HUMHU YPaBHEHHUSIMH COOTBETCTBYIOIIMX XMMHUYECKUX PEAKLIUU C
UCIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

cOpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HMCTOYHHKHU YIJIEBOJAOPOIHOTO CHIPHS
(neTh, MPUPOAHBINA ra3, yroib), CIOCOOBI UX HEPepabOTKM M NPAKTHUUYECKOE MPHUMEHEHHE
MIPOAYKTOB IEepepabOTKu;

cOpPMUPOBAHHOCTh YMEHUN HPOBOAUTH BBIYMCIEHUS IO XUMHYECKUM YPaBHEHHSIM
(Macchbl, 00bEMa, KOJIMYECTBAa HMCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEAKIHUU MO U3BECTHBIM
Macce, 00bEMY, KOJTUYECTBY OAHOIO U3 UCXOAHBIX BEIECTB WM MPOAYKTOB PEAKIINH);

c(hOpPMHUPOBAHHOCTh YMECHHI BIIAJ€Th CHCTEMON 3HAHUN 00 OCHOBHBIX METO/IaX HAyYHOTO
MO3HAHMS, HCHOJIB3YEMBIX B XUMUU IIpU H3YYEHMM BEILECTB U XUMHUYECKUX SIBJICHUN
(HabmofieHne, W3MEpeHHe, OSKCIEePHUMEHT, MOJEIMPOBAHUE), HCIOJIB30BaTh CHUCTEMHBIC
XMMMYECKUE 3HAHUS I IPUHATUS PEILIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX
C BEI[ECTBAMU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUH COOJIIO/IATh MPAaBWJIA MOJIb30BAHUS XMMHUYECKON MOCYAOH U
71a00paTOpHBIM 000pPYIOBAaHUEM, a TAK)KE MpaBUiIa OOPALEHHs C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKIUSAMH 10 BBINOJTHEHUIO Ta00PaTOPHBIX XMMHUECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBIMOJHATH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpaleHus OPraHMYEeCKUX BELIECTB MPU HATPEBAHUU, MOJIYYEHUE ITUIIEHA U U3YUYEHHE €ro
CBOWCTB, KayeCTBCHHbIE pEAKIMU OPraHWYeCKHX BEUIECTB, JACHAaTypauus OEIKOB TpHU
HarpeBaHUM, IBETHbIE peaKlUU OEIKOB) B COOTBETCTBHH C MpaBUJIAMH TEXHHKU 0OE30MaCHOCTU
pu O0paIeHNH C BEIIECTBAMHU U JTAOOPATOPHBIM 0O0OPYJOBAHHEM, MPEACTABISATH PE3YIbTATHI
XMMHMYECKOT0 JKCIIEpUMEHTa B (opMe 3alucu YpaBHEHUIl COOTBETCTBYIOIIMX pEAaKUUHA U
(opMyIUpOBaTh BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTHUECKU AHAIU3UPOBATh XUMHUYECKYI0 HH(OPMAIHIO,
MOJTy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nH(popMmaluu, UHTEpHET U ApYyTUX);

cOpMUPOBAHHOCTh YMEHMH COOMIOAATh TMpaBHJIa SKOJOTHYECKH I1eJeco00pa3Horo
MOBEJIeHUsI B OBITY U TPYAOBOM [EATEIbHOCTH B IIENSIX COXPAHEHHUS CBOETrO 370pOBbSl U
OKpY’KaloLIel MPUPOAHON Cpellbl, OCO3HABAaTh ONACHOCTb BO3JEHUCTBUS HA JKUBBIE OPraHU3MBbI
OIpenenEHHbIX OpPraHMYECKMX BEIIECTB, MOHMMas cMblica nokazatens IIJIK, moscHaTe Ha
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npuMepax CrnocoObl YMEHbIIEHHUS U IPEeJOTBPAIEHHUsS UX BPEIHOI'0 BO3ACHCTBUS HA OpraHU3M
YEI0BEKa;

JUIL OOYYaOIMXCSl ¢ OrPAaHMYCHHBIMH BO3MO)KHOCTSIMHU 3[I0POBbSI: YMEHHE HMPHMEHSIThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MMO3HAHMS BEIIECTB U XUMHYECKUX SBIJICHUH;

JUIs  CIeNbIX W CHabOBUIANIMX OOyYarolMXcs: YMEHHE HCIO0JIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiing st 3anucu xumMuyeckux Gopmyi.

11 KJIACC

[IpenmeTHBIe pe3yabTaThl OCBOEHUS Kypca «OOmas u HeopraHWYecKass XUMUS»
OTPAXKAIOT:

cOPMHUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOH COCTABJSIONIEH €CTECTBEHHO-
Hay4YHOM KapTHUHBI MHpA, POJIM XHMHUHM B TO3HAHWH SIBIICHUW TPUPOABLI, B (HOPMUPOBAHUHU
MBIIUIEHUS U KYyJbTYpbl JUYHOCTH, €€ (DYHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOIUMOW I
pEelICHHUs] TPAKTHYECKUX 3a7Ja4 M DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJTHON CpELE;

BJIAJICHUE CUCTEMOW XUMHMYECKHX 3HAHUH, KOTOpas BKJIOYAET: OCHOBOIIOJAraroIIne
MOHATHS (XUMHUYECKUI 3JIEMEHT, aTOM, U30TOI, S-, P-, - 3JCKTPOHHBIC OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJIAPHBIH 00BEM, BaJEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHHUS, XUMHUYECKas CBs3b (KOBaJEHTHAs, HWOHHAs, METaJUIMYeCcKas, BOIOPOIHAs),
KpUCTALIMYECKass  pemérka, THUIbBl XUMHUYECKUX  pEaklHil, pPacTBOp, DJIEKTPOJUTHI,
HE3JIEKTPOJUTHI, SJIEKTPOJUTHYECKAsT JUCCOIMAIINS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOM  peakiuu, XHUMHYECKO€ pPaBHOBECHE); TEOpUM M  3aKOHBl  (Teopus
SIEKTPOJIMTUUECKON Jucconuanuu, mnepuoandeckut 3akoH JI. WM. MenjaeneeBa, 3akoH
COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHEHUS] U MPEBpALICHUS] SHEPIUU MPU XUMHUYECKHX
peaxknusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUU SI3bIK XHMHUHM, MHPOBO33PEHUYECKHE 3HAHUS,
JeKalMe B OCHOBE IMOHUMAHUS TPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(haKTOJIOTHYECKHE CBEIACHHUS O CBOMCTBAX, COCTaBE, NMOJYYECHUU U OE30MaCHOM HCIHOJIb30BAHUH
BOKHEUIIINX HEOPTaHMYECKHUX BEIIECTB B OBITY U MPAKTHUECKON JEATESTHHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHUH BBISABJISATH XapaKTEPHbIC MPU3HAKW TOHSITHH, YCTaHABIIMBATh
WX B3aHMMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIIME MOHSTHS MPH OMUCAHUU HEOPraHMYECKHX
BEILECTB U UX NIPEBPALLECHUN;

chOpPMHPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JUISI COCTABJICHHS
(hopMyn BEHIECTB W YpPAaBHEHHH XUMHUYECKUX PEAKIUH, CHUCTEMATHYECKYI0 HOMEHKJATYpPY
(IUPAC) u TtpuBHMajbHbIC Ha3BaHHs OTIACILHBIX HEOPraHMYECKMX BEIICCTB (yrapHbId ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTb, HEram€Has W3BECTb, NMUThEBAas COAA, NUPUT U
Apyrue);

c(OpPMHPOBAHHOCTh YMEHUI OMPEEIATh BAICHTHOCTD U CTEIICHb OKHCJICHUS XUMHYECKHX
3JIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKON CBSI3M (KOBaJICHTHAs, MOHHAS,
MeTaJUInYecKasi, BOJOPOJHAs) B COCIMHEHUSX, TUM KPUCTAUIMYECKONW PEMIETKH KOHKPETHOTO
BellleCTBA (aTOMHAasi, MOJIEKYJsIpHAas, MOHHAs, METAJUIMYecKas), XapakTep Cpelbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COETMHEHMUIA;

chOpPMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB
0 MX COCTaBY K ONMpPENeNEHHOMY KIacCy/Tpynie COeTMHEHHUH (ITPOCThIE BEIIECTBA — METAJUTBI U
HEMeETaJUTbl, OKCHJIbl, OCHOBaHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);
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chOpMUPOBAHHOCTh YMEHHMH pAaCKpbIBaTh CMBICH mepuoaudeckoro 3akona J[. U.
MenneneeBa UM JE€MOHCTPUPOBATh €r0  CUCTEMATHU3UPYIOLIYIO, OOBICHUTEIbHYIO H
MIPOrHOCTHYECKYIO (DyHKIUY;

cOpPMUPOBAHHOCTh YMEHMH  XapaKTE€pU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHUX 3JIEMEHTOB 1—4 nepuonos [leprnoandeckoil cucreMbl XuMu4yeckux aneMenTos [I. 1.
MennesneeBa, HCIONB3Ysl MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAIH», «IHEPreTUUYECKHE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHMSI CBOMCTB XHMHUYECKHX JJIEMEHTOB U HX
COEIMHEHHUH IO nepuojam U rpymnmnam [lepuonndeckoi CuCTeMbl XUMUYECKUX daeMeHToB /[[. U.
Menaeneena;

cOpPMUPOBAHHOCTh YMEHHHA XapaKTepU30BaTh (OMHCHIBATH) OOIMHME XUMHUYECCKHE
CBOMCTBA HEOPraHWYECKUX BEILECTB pa3IMYHBIX KJIACCOB, MOATBEPKAATh CYLIECTBOBAHME
TEHETUYECKOW CBSI3M MEXKIy HEOPraHMYECKMMHU BELIECTBAMH C IIOMOIIBIO YpaBHEHMM
COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIN;

cOpMUPOBAHHOCTh YMEHHs KJIacCH(DUUIUPOBATH XMMHUYECKHUE PEAKLIUU IO Pa3IHuHbIM
npu3HaKaM (4UCIIy M COCTaBy pearupyrolidx BEIIeCTB, TEIIOBOMY J((deKTy peakiuu,
U3MEHEHUIO CTENeHEel OKUCIICHHUS AIEMEHTOB, 00paTUMOCTH PEaKINH, yYaCTUIO KaTaJu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIATh YPAaBHEHUS PEAKIMHA Pa3JIMYHBIX TUIIOB, MOJHBIC
U COKpalIEHHbIE YpaBHEHHS PeaKIii HOHHOrO oOMEeHa, YYUThIBAsL YCIOBUS, MIPU KOTOPBIX ITH
peakuuy UAyT 10 KOHLA;

cOpPMUPOBAHHOCTh YMEHHUI MPOBOJAUTH PEAKLUMH, MNOATBEP)KIAIOLIME KaueCTBEHHBIN
COCTaB pa3iM4YHbIX HEOPraHMYECKUX BEIIECTB, pACIIO3HABATh OMNBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOILIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEILLECTB;

c(OpPMUPOBAHHOCTh YMEHHMH pacKpbIBaTh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MoCpeCTBOM COCTABIICHUS JIEKTPOHHOT 0 OajaHca 3TUX PEeaKIuil;

c(OpMUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOH PEaKkIuu OT
pa3nuuyHBIX (AKTOPOB; XapaKTep CMEMICHHs XUMHYECKOrO PaBHOBECHUS B 3aBHCUMOCTH OT
BHelHero Bo3aeiicTeus (mpuniun Jle [larense);

c(OPMUPOBAHHOCTb YMEHUH XapaKTEpU30BaTh XUMHUYECKHE IPOLECCHl, JIeKAllue B
OCHOBE IIPOMBIIICHHOTO TOJY4YEHHUsI CEPHON KUCIIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTD
IIpeCTaBICHUH 00 OOIMMX HAy4YHBIX NPUHIUIAX U SKOJOTMUECKUX MpobJieMax XMMHUYECKOIo
IIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHHUI NPOBOIUTH BBIYUCICHUS C HCHOJIb30BAHHEM MOHSITUS
«MaccoBasi J0Js BEUIECTBA B pPacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B MPU XUMHUYECKHX
peaKIusIX, Macchl BEIIECTBA MJIM 00bEMa ra30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOrO M3 YYacTBYIOUIMX B PEaKLHUU BELIECTB, TEIIOBOro 3(ddekTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPIUH;

c(OpPMHPOBAHHOCTh, YMEGHHMI COOJIO/IaTh TPaBUIIa I0JIb30BAaHUS XMMHYECKOW MOCYI0H U
nabopaTOpHBIM 000PYIOBAHUEM, a TAK)KE MPaBHUJIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMU 1O BBIIOJHEHHIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHMH IUIAHUPOBATb W BBINOJHATH XUMHUYECKHH SKCIIEPUMEHT
(paznoxkeHue TMEpOKCHAA BOJOpPOAAa B TMPUCYTCTBUM KaTallM3aTopa, OINpENesieHHe Cpebl
pPacTBOPOB BEUIECTB C MOMOIIbI0 YHUBEPCAIILHOTO UHIMKATOPA, BIMSAHNUE PA3NIUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKOH pEeaKIMM, PeakiMd HOHHOrO0 OOMEHa, KauyeCTBEHHbIC pEaKIUHU Ha
cynbdaT-, kKapOOHAT- U XJOPHI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE DKCIIEPUMEHTAIbHBIX
3amau no temaM «Mertamib»y u «Hemeramib»y) B COOTBETCTBUM C NPaBUIAMH TEXHUKU
0e30macHOCTH IpU OOPAICHNUH C BEIIECTBAMH U Ja00paTOPHBIM 000PYIOBaHUEM, TPEICTABIAT
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pe3ylibTaThl XUMHUYECKOrO0 JKCHEpUMEHTa B (GopMe 3amucH YpPaBHEHHH COOTBETCTBYIOIIMX
peaxuuii 1 GopMyIUPOBATH BEIBOABI HA OCHOBE ITHX PE3YJIbTaTOB;

chOpPMHUPOBAHHOCTh YMEHHMN KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HWH(OpmaIuio,
MOJIy4aeMyl0 M3 pa3HBIX HMCTOYHUKOB (CpEICTBAa MacCOBOM KOMMYHHMKanuu, WHTEpHET wu
JAPYTHX);

chOpPMHPOBAHHOCTL yMEHUH COOJIOJATh TMpaBUIA HKOJOTHUUYECKH I1€JIeCO00pa3HOro
MOBEACHUSI B OBITY W TPYAOBOW [EATEILHOCTH B IENAX COXPAHEHHUS CBOETO 3I0POBbI H
OKpY’Karollleld MPUPOAHON Cpellbl, OCO3HABAaTh ONACHOCTb BO3JACHCTBUS HA JKMBBIE OPraHU3MBI
oTpeenéHHbIX BEIeCTB, MOoHUMas cMmbich nokazatess [1/IK, moscHsaTs Ha nmpuMepax crocoObl
YMEHBIICHUS U TPEIOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBHS HA OPraHU3M YEJIOBEKa;

JUIE O0yYaIOIUXCsS C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBS: YMEHHE MPUMEHSITh
3HaHUs1 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

JUIsL  CHeNbIX H  CHaOOBUASAIIMX OOy4YalOIIMXCS: YMEHHE UCIOIb30BaTh pelibedHo-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiing mist 3anucu xumMudeckux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (undposbie)
Ne i/ Konrtpoabnbie | IIpakTuyeckue
MPorpaMmabl Bcero oOpa3oBare/ibHbIE
padoThbI padoThI
pecypcsbl
Pa3znen 1. TeopeTuueckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckout xumuu. Teopus
1.1 CTPOEHUSI OPraHUYECKUX COCTMHEHUN A. 3
M. bytnepoBa
Wroro no pazneny 3
Pa3nen 2. Yraesoaopoabl
2.1 [IpenenbHbIE YTIIE€BOAOPOABI — ATKAHBI 2
99 HenpenenbHble yriieBogopoabl: aJKEHbI, 6 1
' QJIKaJJMEeHBI, AIKHHBI
2.3 ApoMaTudeckue yriieBo10pO bl 2
94 [IpupoaHbIe HCTOYHUKU YTIIEBOLOPOIOB U 3 1
' ux nepepaboTka
Htoro no pazgeny 13
Pasnea 3. Kuciiopoacoaepxkamue oprana4eckKue coeJMHeHus
3.1 Cruptel. DeHon 3
3.9 Anbaerunibl. KapO0oHOBBIE KUCIIOTHI. 7 1
' Cnoxuble QUpBI
3.3 VYrieBos 3 2
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Uroro no pazneny

13

Pa3nen 4. A3oTcoaepikaiiue OprannyeckKue coeJUHEHUs

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Htoro no pazgery 3
Pa3znen 5. BoicokoMoJieKy/IsipHbIe COeJUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeEM (uudpoBbie)
Ne i/ P KonrTpouabubie | IIpakTHyeckue op
NMporpamMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue atomoB. [lepuoguueckuii 3aKoH
1.1 u [leproguyeckas cucreMa XUMHUYECKHX 3
anemeHnToB /1. 1. MenneneeBa
12 Crpoenue BemiectBa. MHOroodpasue 4
' BELIECTB
1.3 XUMHUYECKHE peaKUU 6 1
Uroro mo pazneny 13
Pa3nen 2. Heoprannueckasi Xumus
2.1 Mertanbl 6 1
2.2 Hemeramnsl 1
53 CBs13b HEOPraHUYECKUX U OPraHUuYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmnuecrBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bcero Konrpoarneie | Mpakriieckue ﬂsyqeﬂnﬂ :)16[()1)al;oBaTenbnble
padoThl padoThI pecypesI
Bsonnsiit uncrpykrax no Th IIpenmer
1 OpPraHWYEeCKOW XUMHH, €€ BOSHUKHOBEHUE, 1 0 0
pa3BUTHE U 3HAUEHUE
Teopust cTpoeHUs OPraHUYECKUX
2 coenqunennit A. M. byTtieposa, e€ 1 0 0
OCHOBHBbI€ TTOJIOKEHUS
[IpencraBnenue o kiaccupukauu
3 oprannyeckux Bemiects. Homenknarypa 1 0 0
(cucremaTHueckas) U TpUBHUAJIbHbBIE
Ha3BaHUS OPraHMYECKUX BEIIECTB
4 AJKaHbI: COCTanI/I CTpOEHHUE, 1 0 0
TOMOJIOTUYECKUH psf
5 MerTaH 1 3TaH — MpocTeNIme 1 0 0
IpEeICTaBUTENN aJIKAaHOB
6 AJIKeHBI: COCTaB M CTPOSHHE, CBOICTBA 1 0 0
- OTHUIEeH U NPONUJIEH — IPOCTEHIINe 1
MIPECTaBUTENIN aJIKEHOB
3 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 0 1
STHJIEHA U U3Y4YEHHUE €ro CBOMCTBY
9 Ankanuensl. byranuen-1,3 u 1 0 0

metunOyraauen-1,3. [Tonyyenue
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CUHTETHYECKOr' 0 Kay4yKa U pEe3HHbI

AJIKVHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKUH psif. AlleTHIIEH —
MPOCTEH NI MPEICTABUTENb AJIKUHOB

11 Brrunciiennst 1o ypaBHEHUIO XUMUYECKON
peakuuu

12 ApeHbl: 0eH301 U TOJTyoJ. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas CBs3b YriieBOJIOPOIOB,
MIpUHAUIeKAIINX K PA3IMYHBIM KJIaccaM
[IpupoaHble HCTOYHUKHU YIIJIEBOAOPOAOB:

14 MPUPOIHBIN T'a3 U MOy THHIE HEPTIHBIE
rasbl, He)Th M MPOAYKTHI €€ IepepadoTKu
[IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB:

15 MIPUPOJIHBIN T'a3 U MOMYyTHbIE HEPTIHbIE
rasbl, HeTh U MPOAYKTHI €€ epepadoTKu

16 KonTtponbhas paborta o pazaeny
«YTII€eBOIOPOABD)
AHanm3 KOHTPOJIHHOU paboTHI.

17 IIpenesbHBIE OTHOATOMHBIE CIIUPTHL:
METaHOJ U 3TaHoJ. BogoponHas cBs3b

18 MHoOroaToMHbI€ CIIUPTHL: TUIIEHTJIUKOIb U
[JIMLEPUH

19 DeHo: CTpOoeHUE MOJIEKYIIbI, (PU3UYECKIE
1 XUMUYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpneruabl: GopManbaeru u

areTalbAerua. AneTod
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21

OnHOOCHOBHBIE Mpe/eNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHas

22

[Ipaktueckas paborta Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaSI H OJICMHOBAas KHCJOTHI, KaK
IpEeACTaBUTEIN BbICIINX Kap6OHOBLIX
KHCIOT

24

Mpl11a KaK COJIM BBICHIUX Kap6OHOBI>IX
KHUCJIOT, UX MOIOIICC JIelcTBUE

25

Crnoxnble 3(pUpBI KaK MPOU3BOAHBIC
KapOOHOBBIX KUCTOT. [ MAPOIHU3 CIHOKHBIX

3¢upoB

26

XKupsl: TuapOIN3, IPUMEHEHUE,
OuoJIornYecKas poJib KUPOB

27

VYrineBobl: coOCTaB, Kiaccu pukarus.
Baxxnelimme npencTaBuTeNN: II0KO03a,
¢bpykTo3a, caxaposa

28

Kpaxman u nemirono3a Kak mpupoiHbIe
MOJIMMEPBI

29

KontponbHas pabora 1o pasaeny
«Kucnopozaconepkamme opraHu4IecKre
coequHeHUs»/ Beepocceniickas
IpoBepoyHas pabora

30

OO01mras XxapakTeprucTUKa a30TCOAEPIKALINX
OpPraHUYECKUX COCIUHCHUM /
Bcepoccuiickas mpoBepouHasi pabota

31

AMUHBI: METHJIAMUH U aHUJINH
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32

AMUHOKHCIIOTHI KaK aM(oTepHbIE
OpraHUYECKUE COECIUHEHUS, UX

ouosornueckoe 3uauenue. [lenTuasl.

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCMHEHUS

33

OCHOBHBIE NOHATHSI XUMHHU
BBICOKOMOJICKYJIIPHBIX COC}II/IHCHI/Iﬁ

34

OCHOBHBIE METO/IbI CUHTE32
BBICOKOMOJIEKYJIIPHBIX COCAMHECHMIA.
[Inactmaccel, KaydyyKHd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoibHbie
padoThI

IIpakTHnueckue
padoThI

Jara
H3Y4YeHUA

JIEKTPOHHbIE
uu(ppoBbIE

oOpa3oBarejibHbIE

pecypchl

BBonusblil nacTpyKTax 10 Th. Xumunueckni
3JIeMEHT. ATOM. DJIEKTpOHHAas
KOH(UIypalus aTOMOB

[Tepuonnueckuit 3axoH u Ilepuognueckas
cucTeMa XMMHUYeCKuX 3ieMeHToB [. 1.
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOpUEN CTPOCHUSI AaTOMOB

3aKOHOMEpPHOCTH U3MEHEHUSI CBOKCTB
XUMHYECKUX IJIEMEHTOB U UX COCTMHEHHI 110
rpynmnam u nepuojaM. 3JHaueHue
MEPUOANYECKOr0 3aKOHA U CUCTEMBI
xuMuueckux ayneMeHToB .M. MenneneeBa B
pPa3BUTHH HAYKH

Crpoenue BelecTBa. XUMHUYECKas CBA3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM cBsi3u. BonmopoaHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPULIATEIIBHOCTD.
Crenens okucnenus. Benjectsa
MOJIEKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOCHUS

[ToHsiTHE O IUCIIEPCHBIX CUCTEMAX.
HcTtuHHbBIE U KOJUIOUIHBIE PACTBOPHI.
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MaccoBas 10515 BEIIeCTBa B pacTBOpe

Knaccudukanuys 1 HOMEHKIaTypa
HEOPraHMYEeCKHX COeIMHEHM. [ 'eHeTnyeckas
CBSI3b HEOPraHMYECKUX BEILIECTB, Pa3TUYHBIX
KJIaCCOB

Krnaccupukamyst XUMHYECKUX peaKifii B
HEOPraHWYECKOU U OPraHMYECKON XUMUMU.
3aKOH COXpaHEHUs MacChl BELIECTB; 3aKOH
COXpaHEHUs U NPEBPALLECHUS SHEPIUU IIPU
XUMHUYECKUX PEAKIMAX

Ckopoctb peakunu. OOpaTHUMbIe PEaKIIHH.
XuMHU4eCcKoe paBHOBECHE

10

[Tpaktnueckas padota Ne 1. «Bnusuue
pa3nuyHbIX (AaKTOPOB HA CKOPOCTh
XUMUYECKON pEeaKIun»

11

DnekTponuTuueckas aucconuanus. [lonsatue
0 BoJlopoiHOM moka3atene (pH) pactBopa.
Peakunu nonnoro oomena. ['uaponms
OpPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHCIUTENBPHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [lonsTue 06 anexkrponuze
pacIuIaBoB U pacTBOPOB COJIEH

13

KontponeHas pabota mo pasaeny
«TeopeTndeckre OCHOBBI XUMUN

14

AHanu3 KOHTPOJIbHOM padoThl. MeTtauibl, UX
nosoxkenue B [lepuonuyeckoii cucreme
xuMmudeckux anemernToB JI. 1. MenneneeBa u
0COOEHHOCTH CTpoeHUs aToMoB. O0mue
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¢u3nyeckue cBoicTBa METAJIJIOB

15

CrnaBbl METaIIOB. DIEKTPOXUMHUUECKHUH psJl
HaIpsHKEHU MEeTalioB

16

XUMHUECKHE CBOMCTBA BaXKHEUIIINX
METaJIJIOB (HATPUH, KUK, KadblIUi, MarHUH,
ATIOMUHUN) U UX COCIMHEHUN

17

XUMHUYECKHE CBOMCTBA XPOMa, MEIH U KX
COeTUHEHUN

18

XuMudeckre CBOMCTBA IMHKA, JKee3a U UX
COCIUH e

19

[TpakTuueckas padora Ne 2. "Pemenue
AKCIEPUMEHTANBHBIX 3a/1a4 110 TeMe
«Metanab»"

20

HCMeTaJ'IJ'II)I, HUX ITOJIOXKXCHUC B
[leproanyeckoii cucTeMe XUMHYECKUX
anemenToB J[. 1. MenneneeBa u
0COOEHHOCTH CTPOEHUS aTOMOB

21

Pu3NYECKHUE CBOMCTBA HEMETAIIJIOB.
AJnoTpornusi HEeMeTaJIoB (Ha MpuMepe
KHCIIOpO/Ia, ceprl, pocdopa u yrieposa)

22

XUMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCIMHEHHUH

23

XUMHUUYECKHE CBOMCTBA a30Ta, hocdopa U ux
COeIUHEHUN

24

XUMHUYECKHE CBOICTBA Yriepoaa, KpeMHUs U
HUX COCIUHEHUN

25

[IpumeHeHne Ba)KHEN X HEMETAIIJIOB U UX
COCIIMHEeHUM

30




26

O0001IEeHNE B CUCTEMATH3ALU 3HAHUH 110
Teme «HemeTtanne». Berauciaenus mo
YPaBHEHHSIM XUMUYECKUX PEAKIINI 1
TEPMOXUMUY ECKUE PACY EThI

27

[Tpaktnueckas padota Ne 3. «Pemenue
HKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe
"Hemeramibl"»

28

KonrtponpHas pabora o reMam «MeTtasuibi»
u «Hemeramnsn

29

AHanu3 KOHTPOJIBHOM PaboTHI.
Heopranuueckue 1 OpraHu4eCcKue KHCIOTHI.
Heoprannueckue u opraHu4ecKre OCHOBAHHUS

30

AmdoTepHble HEOpraHU4ECKHue U
OpraHu4ecKue COeMHEeHMs. [ 'eHeTnyeckas
CBSA3b HEOPraHWYECKUX U OPraHUYECKHX
BEIIECCTB

31

Ponb xumum B 00eCIIeUeHNH SKOJIOTIYECKOM,
YHEPreTUYECKON U MUIIEBOM 0€30MaCHOCTH,
Pa3BUTHH MEIUITMHBI

32

[TpencraBnenus 00 oOLUMX HAYYHBIX
IPUHLIMIIAX IPOMBIIIJIEHHOTO TIOJyYEHUs
BAJKHEHIINX BEIIECTB

33

YemoBek B MHUPE BCIICCTB U MAaTCPHAJTIOB

34

XUMHS U 30POBBE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

31
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MMPOBEPSEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBbHOUN ITPOTPAMMBI

10 KJIACC

Kon
NMPoBepPsieMOro
pesyjabTarta

IIpoBepsiemble mpeAMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeIHEro 001ero 06pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHI/I‘IeCKOﬁ XUMHUHN

11

ChopMHUpOBaHHOCTh TIPENCTABICHUN O XUMHUYECKOW COCTaBISIOIMICH
€CTECTBEHHOHAYYHOM KapTUHbI MHpA, POJM XHMHU B I[O3HAHUHU
SBJICHUH TPUPOABI, B (OPMUPOBAHUU MBINUIEHUS U KYJIbTYpPbI
JAUYHOCTH, €€ (YHKIMOHAJIHHOH T'PaMOTHOCTH, HEOOXOIMMOM s
pelieHuss TMPaKTUYECKUX 3a7ad M DKOJOTUYECKH OOOCHOBaHHOIO

OTHOHICHHA K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

1.2

Bnanenne cucremoil XMMHYECKHMX 3HAaHHMM, KOTOpash BKIKOYAET:
OCHOBOIIOJIAraroIue MOHSTUSA (Mouekyna, BAJICHTHOCTb,
3IEKTPOOTPULIATENILHOCTh, CTENEHb OKUCJIEHUS, XUMUYECKas CBs3b,
MOJIb, MOJISIpHAsi Macca, MOJIIpPHBIH OO0BEM, YIVIEPOAHBINA CKEJeT,
dyHKUIMOHANBHAS ~ TpyNma,  paguKalx,  HU30MEpus,  H30MEpHl,
TOMOJIOTUYECKUM  PSJ, TOMOJOIH, YIJEBOAOPOABI, KHUCIOPOA- H
a30TcofiepKaIlie COCAMHEHHUs, OMONOTMYECKH aKTHBHBIC BEIECTBA
(yrneBonbl, KUpPBI, OENKH), MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCIMHEHHUS); TEOpPUHU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHusi opranmueckux BemiecTB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJHYECKUNU S3BIK XUMHH, (DAKTOJIOTHIECKHE
CBEIEHHUS O CBOWCTBaxX, COCTaBe, IMOJIy4eHUH U O€30MacCHOM
UCIOJIb30BAaHUM BAXKHEWIIUX HEOPraHUYECKMX M  OpPraHuYeCKUX

BCIIICCTB B 6BITy u Hp&KTH‘-ICCKOfI ACATCIIbHOCTH YCIIOBCKa

1.3

ChopMUpOBaHHOCT, yYMEHUN BBIABIATH XapaKTEpHbIE MPU3HAKU
NOHATUHM,  YCTaHABIMBATh  HMX  B3aUMOCBS3b,  HCIOJBH30BAThH
COOTBETCTBYIOIIME TOHATHUA NPH ONHCAHMM COCTaBa, CTPOCHUS W

MpeBpalCHUl OPraHUYECKUX COEAUHEHUN

1.4

c(OpPMUPOBAHHOCTh YMEHUH HCIOJIb30BATh XUMHUYECKYIO CHMBOJUKY
JUISL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpam€HHON) ¢GOpMyN OpraHMYecKMX BEIIeCTB M ypaBHEHUU
XUMHUUYECKUX PEAKIUM, U3TOTABIMBATH MOAEIH MOJIEKYJ OPraHUYECKUX
BEILECTB U1 WUIFOCTPALMM HUX XMMHYECKOrO UM IPOCTPAHCTBEHHOIO

CTpOCHHSI
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1.5

ChopMupoBaHHOCT, ~ yMEHMI  YyCTaHABIMBATh  MPHHAIJICKHOCTD
U3YYEHHBIX OPraHMYECKHUX BEIIECTB MO HX COCTaBY U CTPOCHUIO K
ompenenéHHOMY Kjaccy (Tpynme) coeauHeHuid (yrieBoaopojbl,
KHUCIOPOA U a30TCOAEpXAIHe COCAUHEHHS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMs), JaBaTb UM  Ha3BaHMs IO  CHCTEMaTHYECKOMH

Homenknatype (ITUPAC)

1.5

ChopMHupOBaHHOCTh YMEHUS OIpPENEsATh BHIbI XUMHUYECKOH CBS3U B

OpPraHUYEeCKUX COCTUHEHUSX (OJUHAPHBIC U KPATHHIC)

1.6

C(l)OpMI/IpOBaHHOCTB YMCHUA NPpUMCHATD: ITOJIOXKCHU A TCOpUU
CTPOCHHUA OPraHUYCCKUX BCIICCTB A.M. BYTJ'IepOBa JUISA 00BACHEHHUS
3aBHUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHUS; 3aKOH

COXpaHCHHA MACChl BEUICCTB

YTI1eBO0pOIBI. Kucnoponconepxanie 51 a30TcoAepKaIIUe

OpraHU4CCKUeC COCANHCHUS. BI)ICOKOMOJIeKy.]'IﬂprIe COCOMHCHUA

2.1

CpopMupoBaHHOCTh YMEHUU NPUBOAWTH TPUBUAIBHBIE HA3BAHUA
OTIENBHBIX OPraHWYECKUX BEHIECTB (ITUJICH, MPONUJICH, alleTUJIEH,
STHJICHIJIMKOJb, TJIUIEPHH, (eHos, (GopMaabACTul, aleTaabIeru],
MypaBbUHasi KHCJIOTa, YKCyCHas KHCJIOTa, OJIEMHOBas KHCJOTa,
CTeapHHOBAs KHUCJIOTa, TIIIOKO3a, (pyKTo3a, Kpaxmaj, IeJUI103a,

TJIMITMH)

2.2

ChopMupoBaHHOCT, YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHUE,
dbuznueckre W XWMHYECKHE CBOWCTBA THUIMUYHBIX MPEICTaBUTENCH
pa3IMYHBIX KJIACCOB OPraHMYeCKHX BEIIeCTB (METaH, 3TaH, JTUJIEH,
NpONUIICH, aleTuieH, OyraaueH-1,3, merunOyramumen-1,3, OeHzom,
METaHOJI, 3TAHOJ, ATHJICHTJUKOJb, TJIMLEPUH, (PEHON, aneTanbaerus,
MypaBbHHasi U YKCYCHasi KHUCIOTHI, TJIIOKO3a, Kpaxmal, LeJUI0J03a,

aMUHOYKCYCHasl KMCJI0Ta)

2.3

ChopMUpOBaHHOCTh YMEHHSI WIUTIOCTPUPOBATH T'€HETUYECKYIO CBS3b
MEXKAY  THOUYHBIMH  TPEICTABUTEISIMH  PA3IUYHBIX  KJIACCOB
OpPraHUYECKUX BEIIECTB YPABHEHUSMH COOTBETCTBYIOIINX XUMUYECKUX

peaKIuii ¢ HCIOJIb30BAaHUEM CTPYKTYPHBIX GOpMYII

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKkTepru30BaTh HUCTOYHUKH
YTJIEBOJOPOIHOTO ChIPhs (He(Th, MPUPOHBIN Ta3, YTOJb), CIIOCOOBI HX

nepepaboTKU U MPaKTUYECKOE TPUMEHEHUE TPOAYKTOB IepepadoTKu

XHUMHUA U )KNA3HBL. PacuéThl

3.1

CdopMupoBaHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX

MCTOAAX HAYYHOI'O IMO3HAHUS, UCITOJIb3YEMbBIX B XUMUU IIPU U3YUCHHUHN
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BEIIECTB U XUMHUYECKHX sBJICHMH (HaOIIOAeHHE, W3MEpEHue,
JKCIIEPUMEHT, MO eI POBaHUE), HCIIOJIb30BATh CUCTEMHbIE
XUMHUUYECKUE 3HAHUSA JUISL I[PUHATUSA pPEUIEHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyallUAX, CBA3AHHLIX C BEHICCTBAMU U UX ITPUMCHCHUEM

3.2

ChopmMupoBaHHOCTH yMEHHH COOJIOIaTh IpPaBWIa TOJB30BAHUS
XUMHUYECKON TOCYIod W JabopaTOpHBIM O0OpYJOBaHWEM, a TaKXKe
npaBuja OOpallleHUs C BEIIeCTBAMHU B COOTBETCTBUU C MHCTPYKUHUSIMHU

110 BBIITOJIHCHHUIO na60paT0pHHx XUMHYCCKUX OIIBITOB

3.3

CdopmMupoBaHHOCTh YMEHUH TIJIAHUPOBATH W BBITTOJHITH XUMUYECKHUI
OKCIICPUMCHT (HpeBpameHI/m OpraHMYCCKUX BCHICCTB IIpU HAIr'pCBaHUMH,
HOJIyYeHU e ITUJICHA U U3yYEHHE €T0 CBOMCTB, KAUECTBEHHBIC PEaKIIUH
OpPraHWYEeCKUX BEUIECTB, JeHaTypauus OEIKOB IIpM HarpeBaHuH,
HOBCTHBIC pCaKIUU 6CJ'IKOB) B COOTBCTCTBHUU C INpaBHUIIAMH TCXHUKHU
Oe3omacHocTH MpH OOpallleHuu C BeleCTBaMU U Ja0OpaTOPHBIM
000pyI0BaHUEM; IIPEACTABIATH pe3yJIbTaThl XUMHUYECKOTO
JKCIEepUMeHTa B (opMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIHpPOBATH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB

3.4

CdopmMupoBaHHOCTh YMEHHUI MPOBOJIUTH BBIUYUCICHUS 10 XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA WIIH
MPOAYKTA PEAKIIUU MO U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OTHOTO

U3 UCXOJIHBIX BEIECTB UM MPOAYKTOB PEAKILIUHN)

3.5

CchopmMupoBaHHOCTH yMEHUHI KPUTUYECKU aHaJIM3UPOBATh
XMMHUYECKYI0 HMH(OpPMalNIO, MOIYy4yaeMyl0 M3 Ppa3HbIX HCTOYHHKOB

(cpenctBa MaccoBoit mHGOpMaIuu, cetb IHTEpHET U Ipyrue)

3.6

CpopMupoBaHHOCTh YMEHHH COOJIOAATh MpPaBUIA SKOJIOTUYECKU
LIeJIECO00PAa3HOro IMOBEACHUSI B OBITY M TPYAOBOH IEATEIBHOCTH B
LEeJISIX COXPAaHEHUs CBOErO 3I0POBbS U OKPYKAIOIIEW IPUPOJHOU
Cpebl, OCO3HAaBaTh OINACHOCTb BO3/JEUCTBHSA HA JKUBbIE OpraHU3MBI
ONpEeAENEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAsl CMbICI MOKa3aTess
[IJK (mpemenbHO J0OHNyCTMMOW  KOHIIEHTPAllUM), MOSACHATH Ha
npUMepax CHocoObl YMEHbBIIEHUS M TPEAOTBPAIICHUS WX BPEIHOTO

BOSI[CﬁCTBPIH Ha OpraHu3M 4€JI0BCKa

11 KJIACC

Kon
NPoBepsIeMOro

HpOBepﬂeMbIe NpeaAMEeTHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’[bH0ﬁ nporpamMmmsl CpeaHEro 001mero 06pa3OBaHI/IH
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pe3yJibTara

1

TeopeTnueckre OCHOBbI XUMHH

1.1

Bnanenune cucreMoi XMMHUYECKHMX 3HAHUM, KOTOpash BKIIIOYAET:
OCHOBOIIOJIATAIONIME  TMOHATHS  (XMMHUYECKHHA  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI04Ka aToMa, S-, p-, 0-3J1eKTPOHHBIC OPOUTAIN aTOMOB,
WOH, MOJEKyJa, BaJEHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHCJICHUSI, XMMHUYECKasi CBS3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, KpUCTAIUIMYECKAss pEMmIETKa, THUIBI XWMHUYECKUX pEaKIui
(OKHCITUTENTLHO-BOCCTAHOBUTENLHBIE, JK30- W DHJIOTEPMUYECKUE,
peakuuu WOHHOTO OOMEHa), PacTBOpP, DJCKTPOJUTHI, HEIIESKTPOJIHUTHI,
SJICKTPOJUTUYECKAs] ~ JUCCOLIMAIIUS, OKHUCIUTENb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHYECKOH pPEaKIMH, XUMUUECKOE PaBHOBECHE); TCOPUU H
3aKOHBI (TEOPHS BJIEKTPOIUTUYECKON auccouuannu, llepmonuueckuit
3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHHUS MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMUH, (PAKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX,
CcoCTaBe, TONYyYEeHHUHM U O€30MaCHOM HWCIOIb30BAHUU BaXKHEHIINX
HEOPTaHMYECKUX BEHIECTB B OBITY M MPAKTUYECKOU JIEATEILHOCTH

YCJIOBCKa

1.2

ChopMUpOBaHHOCT, YMEHUH BBISBISATH XapaKT€pHbIE NPU3HAKU U
B3aUMOCBSI3b H3YUYEHHBIX IOHSATUH, NPUMEHATh COOTBETCTBYIOIIME
NOHATUSL TNpPHU ONUCAHWM CTPOECHHUS W CBOMCTB HEOPraHMYECKHUX
BEUIECTB M WX MPEBPALIECHUN; BBISABISATH B3aUMOCBS3b XUMHYECKHUX
3HAHUI c HNOHATUSAMHU u N pEACTaBICHUSIMU OPYrux

C€CTCCTBCHHOHAYYHBIX ITPCAMCTOB

1.3

Bnagenue OCHOBHBIMH METOJAMM HAaYYHOI'O IIO3HAHHA BCHICCTB H
XUMHYECKUX SBICHUM (Ha6J'IIOZ[eHI/I€, HU3MCPCHUEC, OKCIICPUMCHT,

MO/ POBAHHE)

1.4

ChopMupoBaHHOCTH YMEHHI ONpENENIsATh BAJIEHTHOCTh W CTENEHb
OKHCJICHHS] XUMMUYECKHX DJIIEMEHTOB B COCAUHEHUSX Pa3JINYHOIO
cocTaBa, BHJ  XUMHUYECKOM  cBsi3u  (KOBaJleHTHas, MOHHAs,
MeTaJNInYecKasi, BOAOPO/HAs]) B COCAUHEHUSAX, TUIl KPUCTAJIINYECKOU
pPEIIETKH KOHKPETHOI'O BEILECTBA (aTOMHAs, MOJIEKYJIIpHas, HUOHHAas,

MeTaJTnyecKas)

1.5

ChopMHUpOBaHHOCTh YMEHUHN OIpENENsaTh XapaKTep CpeAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHUI

1.6

ChopMupoBaHHOCTH ~ YMEHHUSI  KIACCU(PHUIIMPOBATH  XUMHUYECKHE

pPCaKkur 1O pa3iIMYHbIM IIPU3HAKAM (‘II/ICJ’Iy N COCTaBy pCarupyromux

36




BEIIECTB, TEMJIOBOMY OJ(PGeKTy peakuuu, H3MEHEHHIO CTereHen
OKHUCJIEHHSI ~ 3JIEMEHTOB, 0o0paTUMOCTH  pEaKIMH,  YYacCTHIO

KaTaJm3aTopa)

1.7

ChopMupoBaHHOCTP YMEHHMH COCTAaBJISITh YPAaBHEHHSI  pEaKIU
pa3JIMYHBIX THUIIOB, TOJHBIE M COKpALIEHHbIE YpPaBHEHHUS peaKiui
MOHHOT'0 OOMEHA, YYUTHIBAs YCIOBHUSI, PU KOTOPBIX 3TU PEAKIIHNH UAYT

J0 KOHIIa

1.8

C(i)OpMHpOBaHHOCTB YMCHI/Iﬁ OpOBOAHUTHL pCaKIWUH, IMOATBCPKAAOIIHNC
Ka4eCTBCHHBIN COCTaB Pa3IMIHbIX HCOPraHU4YCCKUX BCIIICCTB,
pacino3HaBaTb OIIBITHBIM HYTCM HWOHBI, NPUCYTCTBYHOIIHUEC B BOIHBIX

PacTBOpax HCOPraHUICCKUX BCHICCTB

1.9

ChopMHupOoBaHHOCT, YMEHUN paCKpBIBATh CYIIHOCTb OKHCIHTEIBHO-
BOCCTaHOBUTENBHBIX peaxuit MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca dTHX peaKLlI/Iﬁ

1.10

ChopMupoBaHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTH CKOPOCTH

XMMHMYECKOI peakluu OT pa3IuyHbIX GaKTOpOB

1.11

ChopMupoBaHHOCTH ~yMEHHH  OOBSCHATH  XapakKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEUIHErO BO37EHCTBUS

(npuniun Jle latense)

OO0mas 1 HeopraHu4ecKast XUMHS

2.1

CdopmupoBaHHOCT, yMEHHMI packpbiBaTh cMmbichn [leprmomudeckoro
3aKOHa JINGE MenneneeBa 51 JIIEMOHCTPUPOBATH €ro
CHUCTEMATU3UPYIOIIYIO,  OOBSICHUTEIbHYIO U  MPOrHOCTUYECKYIO

byHKIAN

2.2

CdopMupoBaHHOCTh YMEHUHN XapaKTEPU30BATh AJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHX »dJeMeHToB 1—4 mnepuonoB Ilepuoanueckoit
cucteMbl xumuyeckux diemeHtoB JI.M. Menpaeneesa, ucnonb3ys
HOHATHA «S-, P-, d-3JIeKTPOHHBIC OpPOUTANINY», «IHEPrETHUECKHE
YpPOBHM»,  OOBSICHATH  3aKOHOMEPHOCTH  W3MECHEHHUSI  CBOMCTB
XUMHUUYECKUX 3IJIEMEHTOB M MX COCAMHEHHMH MO MEpUoAaM U TpyImnam

[Iepunonnueckoii cucreMbl XuMudeckux 3nemeHToB .M. MenneneeBa

2.3

CdopMupoBaHHOCTh YMEHUW XapaKTEpPU30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTraHUYECKUX BEIIECTB PA3JMYHBIX KIACCOB,
MOATBEPKAATh  CYIIECTBOBAHME T'E€HETHYECKOHW  CBSI3M  MEXKIY
HEOPraHWYECKUMH  BEIIECTBAMU C  TIOMOIIbBIO yYpaBHEHUI

COOTBCTCTBYIOIIHUX XUMHUYICCKUX peaKI_[I/Iﬁ

24

C(i)OpMHpOBaHHOCTB yMeHI/II‘/'I YCTaHaBJIMBATb MNPHUHAJIC)KHOCTD
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HEOPraHWYECKUX BEIIECTB MO MX COCTAaBY K ONpPENeIEHHOMY KIaccy
(rpynme) coeauHeHUM (NMPOCThIE BEIECTBA — METAJUIbl U HEMETaJUIbl,

OKCH/JIbI, OCHOBaHUs, KUCIOTHI, aM()OTEpHBIE THAPOKCHIBI, COJIN)

2.5

ChopMupoBaHHOCT, YMEHUN HUCIOIb30BaTh XUMHUECKYIO CUMBOJIUKY
JUIs  coCTaBlieHUS (QOpMyJ BEIIeCTB M YpPaBHEHUH XHMHUYECKUX
peakiuii, cucremarndyeckyro HoMmeHknatypy (IUPAC) u TpuBHuanbHbIe
Ha3BaHMs OTACIBHBIX HEOPraHWYECKMX BEIIEeCTB (yrapHblii ras,
YIJIEKUCHbI ra3, aMMHUaK, raméHas W3BECTb, HErami€éHasi W3BECTb,

NUTHEBAs COfa, MUPUT U APYTHE)

2.6

CdopMupoBaHHOCT, YMEHHI XapaKTepu3OBaTh (OMHUCHIBATH) OOIIME
XMMUYECKHE CBOMCTBa HEOPraHMUYECKUX BELIECTB PAa3JIMYHbIX KJIACCOB,
HOATBEPXKAATh  CYIIECTBOBAaHHME  I'EHETHMUYECKOHM  CBS3U  MEXIY
HEOpPraHWYEeCKUMHU  BEIleCTBAMH € IIOMOILBIO  YpaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaxunﬁ

2.7

ChopMupoBaHHOCTh YMEHUH TUIAHUPOBATH U BBHINOIHATh XUMHUECKUN
SKCIIEpUMEHT (pa3jioKeHUue NEepoKCHAa BOJIOPOAAa B MPUCYTCTBUU
KaTajau3aTropa, ONpPEAENIeHUE Cpellbl PACTBOPOB BELIECTB C MOMOIIbIO
YHHMBEpPCAJIbHOI'O MHJUKATOPA, BIMSHHUE paA3JIMUYHBIX (PAKTOPOB Ha
CKOPOCTb ~XHMHUYECKOW peakluu, peakIuu MOHHOro oOMeHa,
KayeCTBEHHbIE PEeaKIIMU Ha cylb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTUOH aMMOHMSI, pELIeHHE SKCIEePUMEHTAJbHBIX 3aJau IO TeMaM
«Metamnsl» U «Hemeraniab») B COOTBETCTBUU C MpaBUIAMH TEXHUKU
Oe3omacHOCTH MpH OOpalieHuu C BEHIeCTBAMU M J1aOOpaTOPHBIM
000pyiIoBaHUEM; IPEICTABIIST pe3yabTaThl XUMHUUYECKOT O
JKCIEpUMEHTa B (opMe 3amucud YpaBHEHUH COOTBETCTBYIOIIUX

peakiuii u HOpMyIIMpPOBaTh BBIBOJIBI HA OCHOBE STHX PE3yJIbTaTOB

2.8

ChopMupoBaHHOCT, yMEHMI COOJIIOJATh MpaBHJIA IOJb30BaHUSA
XMUMUYECKOH MOCYN0oi W 1a00opaTOpHBIM OOOpYIAOBaHHUEM, a TaKKe
npaBuja OOpalIeHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

11O BBIITOJIHCHHIO J'Ia60paTOpHBIX XUMHUYCCKHUX OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHUH  XapaKTepus3oBaTh XUMHUYECKHUE
IPOLIECCHI, JIEKAILMEe B OCHOBE IPOMBIIUIEHHOI'O MOJYyYEHUsSI CEpPHOM
KHUCJIOTBI, aMMHaKa, a Takke C(HOpPMUPOBAHHOCTH MPEACTABICHUN 00
OOMMX HAyYHBIX TPUHIOUINAX H  OKOJOTHMYECKHX  Mpodiemax

XUMHUYECKOT O IMPOMU3BOACTBA

XHUMHUA U )KNA3HBL. PacuéThl

3.1

ChopMupoBaHHOCTh TPEACTABICHUNH O XMMHYECKOW COCTaBIISIONICH
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€CTECTBEHHOHAYYHON KapTUHBI MHPA, POJU XUMUU B TO3HAHUH
SBJICHUW TPUPONABI, B (OPMUPOBAHWUM MBIIUICHUS M KYJIbTYPBI
JUYHOCTH, €€ (YHKIHUOHAJIBHOW TPAaMOTHOCTH, HEOOXOIWMOMW JJIst
pEeIICHUST TMPAKTUYECKUX 3a7ad U IKOJOTMYECKH OOOCHOBAaHHOTO

OTHOIIEHUS K CBOEMY 37I0POBBIO M TIPUPOTHON Cperie

3.2

CdopmMupoBaHHOCTH YMEHUU KPUTHUYECKU aHAJIU3UPOBATH
XUMHUYECKYI0 HH(GOPMAIUIO, TMOJYy4aeMYl W3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBOW KOMMYHHKAIUH, ceTh IHTepHET u apyrue)

3.3

ChopMupoBaHHOCT, YMEHUW COONIONATH TMpaBWIa OSKOJIOTHYECKU
eNIECO00PAa3HOr0 TMOBEACHUSI B OBITY M TPYIOBOW NESTEIBHOCTH B
IEeNsX COXPAaHEHUS CBOEr0 3J0POBbSl M OKPYKAIOWIEH MPUPOIHOM

Cpenbl

3.4

Oco3HaBaThb ONACHOCTb BO3ACHCTBUS Ha JKUBbIE OPraHU3MBbI
OInpeenéHHbIX BellecTB, oHuMas cMblici nokazarens [1JIK, noscusate
Ha MpUMepax Croco0bl YMEHBIIEHHS U MPEIOTBPALICHHUS] UX BPEIHOTO

BOSI[CﬁCTBPIH Ha OpraHu3M 4€JI0BCKa

3.5

CdopmupoBaHHOCTH yYMEHUI MPOBOJIUTH BBIYHM CIICHUS c
WCIIOJIb30BAaHUEM TIOHATUSA «MaccoBas JOJs BEIIECTBA B PacTBOpE»,
O0BEMHBIX OTHOIICHWH Ta30B MPU XUMHUYECKHX PEAKIHUAX, MacChl
BEIIeCTBA WM 00BEMA ra30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce MM O00bEMY OIHOrO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
TErJIOBOTO 3¢ (eKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHS MaCChI

BCIICCTB, ITPCBPAICHUA U COXPAHCHUA SHCPIUU
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IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1

TeopeTuueckne OCHOBbI OPraHUYECKONH XUMHUHU

11

HpeleeT OpFaHquCKOﬁ XUMUH: €€ BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC B
IMMOJIYUCHHMU HOBBIX BCIICCTB W MATCPUAJIOB. TeOpI/ISI CTPOCHUA OPraHUYCCKUX

coenqunennit A.M. bytiepoBa, €€ OCHOBHBIE TTOJIOKEHUS

1.2

CtpyktypHble (OpMYyNBl OpraHMYECKMX BEIIECTB. | OMONOTHS, H30MEpPHUS.
XuMHUecKasi CBA3b B OPraHMYECKHX COCAMHEHUAX — OJMHApHBIE M KpaTHBIE

CBA3H. Hpe,[[CTaBJ'IeHI/Ie ) KJ'IaCCI/I(i)I/IKaHI/II/I OPraHn4YCCKUX BCIICCTB

1.3

Homenknatypa opraHuuecKuX COCIWHEHHH (CHCTEMaTH4eCKasl) U TPUBHAJbHBIC

Ha3BaHUS BaXXHEHIIIMX Hpe,I[CTaBI/ITeHeﬁ KJIaCCOB OpraHM4YCCKHUX BCUICCTB

VYriesogopoasl

2.1

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psifl. MeTaH U 3TaH — MpoCTeHIme
NPEACTaBUTENN AaJjKaHOB: (U3WYECKHE M XUMHUYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U I‘OpeHI/ISI), HAaXO0XIACHUEC B IPUPOACL, IMOJITYUYCHHUEC U TPUMECHCHHUC

2.2

AJIKEHBI: COCTaB M CTPOECHHUE, TOMOJIOTMYECKUH psiA. DTUJIEH W NPONUJIEH —
MPOCTEUIIINE TMPEACTABUTEIH AITKEHOB: (PU3MUECKHe W XWMHUYECKHE CBOWCTBA
(peakuu THAPUPOBAHUS, TAJIOTCHUPOBAHMS, THUAPATANH, OKHCICHHUS U

HOHI/IMepI/ISaHI/II/I), MOJIy4CHHUEC U TPUMCHCHUC

2.3

Ankanuensl: OyrtamueH-1,3 u wmetunOyrtaauen-1,3: crpoeHue, BakKHEHIIME
XUMHUYECKHE CBOWCTBa (peakius nojaumepusanuu). [lomyuenrne cHHTETHUECKOrO

Kay4yKa U pe3HHbI

2.4

AJIKMHBI: COCTaB M 0COOEHHOCTHU CTPOCHUA, TOMOJIOTUYECKUM pAaAa. AI_leTI/IJ'IeH —
HpOCTGfIIHHfI MNpCACTABUTCIIb AJIKMHOB: COCTaB, CTPOCHHUC, ¢)H3H‘leCKHe u
XUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPUPOBAHUSA, TAJIOTCHUPOBAHUA, TUAPATALIUHA,

TOpPEeHHUsI), IOJydeHUE U IPUMEHEHHE

2.5

Apenbl. benson: cocraB, cTpoeHue, (U3NYECKHE W XUMHYECKHE CBOICTBa
(peakiuu rajoreHMpOBaHUS U HUTPOBAHUSA), TOTy4eHUE U IpuMeHenue. Toiyod:
cocTaB, CTpoeHHe, (GU3NYeCKue W  XUMHUYECKHE CBOWCTBA  (peakiuu
rajoreHMpoBaHUsl M HUTPOBAHMS), IMOJy4Y€HHE U NpPUMEHEHHE. TOKCHUUHOCTh
apeHoB. ['eHeTHueckas CBA3b MEXAY YIJIEBOAOPOJAMH, NPUHALISKAIIUMHU K

Pa3IMYHbIM KJIaCCaM
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2.6

[IpuponHbie HCTOUHUKH YTIAeBOAOPOAOB. [IpuponHblii ra3 u momyTHbIe HETAHBIE
rasel. Hedptp u e€ nmpoucxoxaenue. CriocoObl mepepaboTku HedTH: TeperoHka,
KPEKUHI (TePMHYCCKUH, KAaTaJMTUYECKHK), MUpoau3. IIpoayKThl mepepabdoTKu
HepTH, UX MPUMEHEHHE B TMPOMBIIUICHHOCTH U B ObITy. KameHHBI yrombp u

NPOAYKTHI €ro nepepadoTKu

Kncnopo;[coz[epncauu/le OpraHu4CCKHUC COCINHCHUA

3.1

[TpenenbHbIe OHOATOMHBIE COUPTHL. METaHOI U ATAHOJ: CTPOEHUE, PU3NYECKue
U XUMHYECKHE  CBOMCTBa  (peakuMh ¢  aKTUBHBIMH  MeTaJlJlaMH,
rajJioreHOBOJIOpOJIaMHi, TOpEeHHE), MpHUMeHeHue. BomopoaHble CBA3H MEXKIY
MOJIEKYyJIaMU cnupToB. JleiicTBHMEe MeTaHOla W ATaHOJIAa Ha OPraHU3M 4eJIOBEKA.
MHoroatoMHbl€ CIUPTHI. DTUJICHTJIMKOJb U IVIMLEPUH: CTPOEHHE, (PU3NUECKUE U
XMMHMUYECKHE CBOWCTBAa  (B3aMMOJEHCTBHE CO  INEIOYHBIMH  MeETaJlJIaMH,
KayecTBEHHAs pPEaKlMs Ha MHOrOaTOMHBbIE CIMPTHI). JlelicTBME Ha OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/Ie rMOepruHa U OTUJICHT JIMKOJIA

3.2

denour: CTPOCHUEC  MOJICKYIJIbI, ¢)H3HHCCKH6 U XHUMHYECKHE CBOICTBA.

TokcuunocTh penoina. [Ipumenenue Gpenona

3.3

Anbaerunpl ¥ KeToHbl. DOpManbIeru, aleTaabAeria: CTPOCHHE, PU3NYECKHUE U
XUMUYECKHE CBOMCTBA (pEaklMu OKHCIECHUS M BOCCTAHOBJICHHS, KauE€CTBEHHbIC

peaKkiuun), NoJiydeHue U IpuMeHeHue

3.4

OnHOOCHOBHBIE TpenebHble KapOOHOBBIE KHCIOTHL. MypaBbUHasi U yKCyCHas
KHCJIOTBL: CTpOEHHUE, GU3NYecKre 1 XUMUYecKre CBOWCTBa (CBOMCTBa, o01Ine s
KJacca KHUCJIOT, peakuus OJTepu(UKanuu), TOJydeHHEe U TPUMEHEHHE.
CreaprHOBasi U OJIEMHOBAS KUCIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX

KHUCIOT. MBIa KaK COJIM BBICIINX Kap6OHOBbIX KHUCJIOT, UX MOIOIICC I[GI\/JICTBI/IG

3.5

Crnoxuble 2¢Upbl KaKk MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MAPONU3 CIOKHBIX
a¢upoB. XKupsl. I'maponus xupos. I[Ipumenenue xupos. buonorudeckass posb

KUPOB

3.6

YrneBonsl: cocTaB, kiaccu(uKalus yriaeBogoB (MOHO-, IH- M IOJHACAXapHIIb).
I'moko3a — mpocTeimmii MOHOcaxapu: OCOOEHHOCTH CTPOCHHUS MOJIEKYIIbI,
¢du3uvecKkue U XMMUYECKHUE CBOMCTBA (B3auMoeiicTBue ¢ ruapokcugom meau(ll),
OKHCJICHHME aMMHayHbIM pacTBOpoM okcuja cepedbpa(l), BoccraHoBIieHHUE,
OpoKeHUe TIIIOKO3bl), HAXOXKJACHHE B MPUPOJE, NMPUMEHEHHE, OUOJIOTHYecKas
posb. dorocunTe3. OpykTo3a Kak U3oMep IIIOKO03bl. Kpaxman u nemnoiio3a Kak
npupoaHble monuMepbl. CTpoeHue Kpaxmaja M 1eunoso3bl. dusnueckue u

XMMHYECKHE CBOWCTBA Kpaxmaia (THIpOJn3, KaueCTBEHHAs Peaklys ¢ HOJI0M)

AzoTcozepxalme OpraHn4eckue CoeTMHEHNs

4.1

AMUHOKHUCIIOTBI KakK aM(OTepHble OpraHnyeckue coeauHeHus. dusmueckue u
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XUMHYECKHE CBOMCTBA aMHHOKHCIIOT (Ha IMpUMEPEC FJ'II/IL[I/IHa). buonoruueckoe

3HAa4YCHUEC aMHUHOKHCIIOT. HCHTI/I,Z[BI

4.2

benkn kak mnpupoaHBIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas,
BTOpUYHAST U TpPETUYHAs CTPYKTypa O€JIKOoB. XHMHUECKHE CBOMCTBA OEJIKOB:

TUPOJIN3, ICHATYPAIIHs, KAYECTBEHHBIE pEeaKI[Uu Ha OesKu

BricokoMoOneKyIIpHbIE COEUH EHUS

5.1

OcCHOBHBIC TOHSITUS XHUMHHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMED,
noJIuMep, CTPYKTYPHOE 3BEHO, CTEMEHb IMOJIMMEPU3ALINH, CPEIHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHHH —

nojamMepusanus U MOJIMKOHACH Callust

5.2

3KCHCpHMCHT3HBHBI€ MCTOAbl M3YUCHHUA BCUICCTB HU HUX HpeBpameHHﬁ:
O3HAaKOMJICHHUEC C 06pa3uaM1/1 MMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKOB. HOJ’Iy‘ICHI/Ie CHUHTCTUYCCKOI'O KaydyyKa U pC3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

Teopetndeckre OCHOBBI XUMHUH

1.1

XuUMHUYECKHid dreMeHT. AToM. Slapo aToMa, H30TONBL. DIJIEKTPOHHAS 000JIOYKA.
DHepreTuueckue YpoBHH, MOMAYPOBHH. ATOMHBIE OpOUTalH, S-, P-, U-3JIEMEHTHI.
OcobeHHOCTH pacnpeneneHus IEKTPOHOB M0 OpOUTANIAM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTypalis aTOMOB

1.2

[Tepnonnueckuit 3akoH u lleprnonndeckas cucrema XuMu4deckux 3aemMeHToB .M.
MenneneeBa. CBsi3p nepuoguueckoro 3akoHa u Ilepuoguueckoil cuctemsl
XxumMudeckux 3yieMeHToB J[.M1. MeHneneeBa ¢ COBPEMEHHOM TEOpPHEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBONCTB XUMHUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX U CIOXHBIX BEIIECTB MO TPyHHaM W TEPUOIAM.

3HaucHHE MNEPpUOANYICCKOI0 3aKOHA B Pa3BUTUHU HAYKHU

1.3

Ctpoenue BemiecTBa. XHUMHYECKas CBsi3b. BuJIbl XUMHYECKOM  CBSI3U
(koBasieHTHAsT HEMOJISIpHAs W TOJsSIpHAs, HWOHHAs, MeTajudeckas). VoHBI:
KaTHOHBI M aHMOHBI. MeXxaHNU3Mbl 00pa30BaHMs KOBAJIGCHTHOW XHUMHUUYECKOU CBS3H

(oOMeHHBIH U TOHOPHO-aKIeNTOPHBIH). BogopoaHas cBsi3b

1.4

BanentHocTh. DnekTpooTpHUIIaTeIbHOCTh. CTETIEHb OKUCIICHUS

1.5

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOIO CTPOEHMSI. 3aKOH IOCTOSTHCTBA
COCTaBa BELIECTBA. THUIMbl KPUCTAIUIMUECKUX PELIETOK. 3aBUCUMOCTb CBOWMCTBA

BEUIECTB OT THUIIA KPUCTAUIMYECKOM pemerku. IloHsaTne o aucnepcHbIX
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cucteMax. MCTUHHBIE U KOJUIOUIHBIC PacCTBOPBLI. MaccoBas J0JIsl BElIECTBA B

pacTtBope

1.6

Knaccudukanus Heoprannueckux coennHennil. HomeHnknaTypa HeopraHu4eckux

BCIICCTB

1.7

XuMuueckas peakuus. Knaccudukamms XUMHYECKUX peakuui B
HEOPraHM4YEeCKOM M OPraHUYECKONM XMMHUHU. 3aKOH COXPAaHEHHS MacChl BEILECTB,

3aKOH COXpPaHCHUSA U MPEBPALICHUA SOHCPIUU IMTPU XUMHUYECKHUX PECAKIUAX

1.8

CKopoCTb peakunu, €€ 3aBUCUMOCTb OT PAa3JIUYHBIX (PaKTOPOB

1.9

O6paTI/IMBIe pCaKIuu. XUMHYECKOe PaBHOBECHUC. q)aKTOpBI, BIMAOIIMEC Ha

CcOCTOsIHUE XuMHu4eckoro papHoBecus. [Ipunuun Jle [llatense

1.10

9J'IeKTp0J'II/ITI/I‘IeCKa${ Jucconnanus. CunbHbBlE U cla0ble QJICKTPOJIATHI. Cpez[a
BOIHBIX PpaCTBOPOB BCIICCTB: KUCJIAs, HeﬁTpaJ'IBHaH, meaovyHas. Peakiiuu noHHOTO

oOMeHa

1.11

OKHCIUTEIbHO-BOCCTAHOBUTCILHBIC peakuuun

Heoprannueckas xumus

2.1

Hemeramnsl. [Tonoxenue HemeraiioB B Ilepuognueckoi cucteMe XMMHUYECKUX
anementoB JI.MI. MenneneeBa U1 0COOCHHOCTH CTpOEHHS aTOMOB. Duzmyeckue

CBOMCTBa HEMETAJJIOB. AJIIOTPONHS HEMETAJJIOB (Ha MpUMepe KUCIOPOo/a, CEPHI,

(docdopa u yriaepoza)

2.2

XUMHUYECKUE CBOWCTBA BAXHEUIIMX HEMETAJJIOB (rajlor€HOB, CEphbl, a3o0Ta,
dochopa, yraepoma W KpeMHHs) W HX  COCOUHEHWH  (OKCHIOB,
KHUCIIOPOJICOJEPIKAIIUX KUCIOT, BOJOPOAHBIX coenuHeHuit). [lpumenenue

Ba)KHEUIIINX HEMETAJJIOB U UX COEAUHEHUN

2.3

Mertamnbl. Ilonoxenne meramwioB B Ilepmonuueckod cHCTEME XHMHYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000JI0YEK
aToMOB MeTtasuoB. O6uume ¢uznueckue cpoiictBa MeraaoB. CrijiaBbl METaJUIOB.

DIEKTPOXUMHYECKUN psl HAIPSHKEHUI METaIoB

24

XUMHUYECKUE CBOWCTBA BaKHEWUIMX METAUIOB (HATpUM, Kalaui, KaJlbIUi,
MarHuii, aqlOMUHUNA, IIUHK, XpOM, JXE€JIe30, Melb) M UX coenuHeHuil. OOmme

crocoObl moay4yeHust Metauio. [IpumMeHeHre MeTanioB B ObITY U TEXHUKE

2.5

I'eneTnueckas CBSI3b HCOPraHu4YCCKUX BCIICCTB, IPUHAMICKAIINUX K pa3JIMYIHbIM

Kj1accaM

XUMUA U )KU3HD

3.1

Ponp xumum B oOOECHEYEHHMH SKOJOTHYECKON, JHEPreTHUECKOW W IHINEBON
0e30MacHOCTH, Pa3BUTHH MEIUIMHBL [IOHATHE O HAayYHBIX METOJAX MO3HAHMS

BCIICCTB U XUMHNYCCKUX peaKHI/Iﬁ
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HpeZ[CTaBJIeHI/IH 00 O6H_II/IX HAaY4YHbIX HNPUHIHUIIAX ITPOMBINIJICHHOI'O ITOJYYCHUSA

BaXHEUIMX BellecTB. UenoBek B MHUpPE BEUIECTB U MATEPUANIOB: Ba)KHEUIIIHNE

3.2 CTPOUTEJIbHBIE MaTepHalbl, KOHCTPYKLUHMOHHBIE MaTepHalbl, KPAacKH, CTEKJO,
KepaMuKa, MaTepuaibl JUIsl 3JIGKTPOHUKU, HaHOMAaTepHalbl, OPraHUYecKue Hu
MUHEpaJIbHbIC YOO PEHHUS
XuMHUSI W 310pOBbE UEJIOBEKA: MpaBUJia HCIOJb30BAHUSA JIEKaPCTBEHHBIX

3.3 penaparosB, MpaBuiia 0€30MacHOro UCMOIb30BAHMS MIPEMapaToB OBITOBON XUMUU

B IOBCEIHEBHOM KU3HU
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YYEBHO-METOJNYECKOE OBECIEYEHUE OGPA3OBATEJLHOTO
MMPOLIECCA
OBSI3ATEJBHBIE VYUEBHBIE MATEPHAJIBI JUISI YUEHUKA

* Xumus. 10 xnacc. ['abpuensa O.C., Octpoymos WN.I'., CnagkoB C.A. AKIuoHEepHOE
obmectBo «M3narenbctBo «IIpocBemienne»
* Xumus. 11 xmacc. ['a6puensa O.C., OctpoymoB U.I'., Cnaakos C.A. AKIOHEpHOE

obmectBo «M3narenscrBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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