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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npenacraBiaeHHbIX B DexgepaibHOM  roCyJapCTBEHHOM
oOpazoBatenbHOM cTtanaapre COO, c¢  yuérom KoHuenuuu mnpenoaaBaHus
yueOHoro mpeaMera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanvy, peamu3yIOMX OCHOBHbIE 00pa3oBaTelIibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuon a0 2025 rona» (Pacnopspkenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONPEJEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, pe3yJabTaToB OOy4YeHHs U TpeOOBaHUW K YPOBHIO IOITOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aly  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 U TPHUPOAHOW cpenme. Peanmmsyercss xumudeckoe 00Opa3oBaHHUE
o0ydJaromuxcs Ha YpOBHE CpeHero ooImero oopa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera  «XuMUs», COJIEpPKAaHME M IMOCTPOCHHE KOTOPOro OIPEAEIIEHBl B
nporpaMmMe MO XMMHHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell MW NPUHLHUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oomero oopazosanus B Poccuiickoit deaeparum.

XuMUS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0co0yi0 pojb B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCS B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMM M BO3MOXKHBIMU 00JIACTAMHU TPUMEHEHUSI.



TecHO B3aUMOJIEUCTBYSI C IPYTMMHU €CTECTBEHHBIMM HAayKaMu, XUMHUsI CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla U >KU3HU KaxJoro ujeHa oOmiectBa. CoBpeMEHHas XMMHSI KaK Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha pelieHue
I00aIbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHS UEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B cootBercTBUM ¢ OOHmIMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
M3YUYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapisitoniuMu ~ ipeiMeTa  «XUMHUs»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@as M HeopraHUyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HaHUHW 10 HEOPTaHMYECKON XUMHUU (C BKJIIFOUCHUEM 3HAHUM M3 OOIICH XUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00ecreurnBacT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOI000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxanusi kypcoB — «Opranunyeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpMHpOBaHAa B TpOrpaMMe MO XHMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuajiia u 00YCJIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  PA3BUTHEM  3HAHUM  HA  ONpPEeAeTEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYEeCKON XWMMHHM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
NpelCTaBIeHu O CcTpoeHuW BemecTB. CBeaeHUss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOIOB JIO CIOXKHBIX OMOIIOTHYECKH
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHH IMOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU PEaKIUU.

[log HOBBIM yriioM 3peHUsT B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUNA MaTeprall W (AKTOJOTHUECKHE CBEJCHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTU, B Kypce «OOmas u HeopraHuyeckas
XUMUSD» O0ydaromuMcesl TMpEeAOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUYECKUX IMO3UIIUH,



riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aroIei 10 00BACHAIOMIEH U TPOTHO3UPYIOIIEH.

Envnasa cucrema 3HaHMM O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOICTBaX M MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPKAHUS, HMMEIOIIUMHU KyJIbTYpOJIOTHUECKUH W IPUKJIATIHOU
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBSI3U XUMHUH C
IPYTMMHU HAayKaMH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JESATENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHUIO YBAXEHHUS K MPOLECCY
TBOPUYECTBA B O0JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TIOMOTAIOT
BBIIIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OpUMEHSATh €€ M TOMNOJHEHUs 3HAHWM, peHIeHUs HWHTEIUICKTYalIbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 11ei1oM copepkanue yueOHOro
npeamera  «XUMHS» ~ JTaHHOTO  ypPOBHS  M3YYEHHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYaIOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJII MMOHUMAaHUSA
¢unocopckux uien, TakMxX Kak: MaTepUaibHOE €AMHCTBO HEOPraHMYECKOTO U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUN IYyTEM OSKCIHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH KOJIOTHYECKUX MpoOiieMm, a
TakKe TpobsieM cOepekeHHs] SHEPTEeTHUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS W COLUAIM3ALUU
OoOy4JaromuXxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
cColepKaHUsI M TIOCTPOEHUS TpeIMeTa MpeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAJIBbHBIX  Y4YEOHBIX JEMCTBUI, WMEIONMX 0a30Boe 3HAYCHHUE JUIS
pPa3IUYHBIX BHJIOB JIEATENBHOCTH: pEIICHHs Mpo0jeM, TMOHCKa, aHalu3a |
00paboTku HHPOPMAIIHH, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHIECKOM
U HUCCIEN0BATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH BaXHOE MECTO B ITO3HAHUU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U Ha YPOBHE CPEAHETO OOIIETr0 0Opa30BaHus, MIPH ONpPeAEICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MpHU3HAETCS (POpMHpPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YeJIOBEKa M KaK OAHOrO0 M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. C
METOAUYECKON TOYKH 3PEHHUS TAaKOW IMOIAXOA K ONPENEIICHHIO LEJIeW H3y4eHUs
IIPEIMETA SBJISIETCS BIIOJHE ONPAaB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJISAMH H3Y4YEHHs] IpeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE fA3bIKA HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIOCOOOB AEATENBHOCTHU, CBA3aHHBIX C HAOIIO/IEHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepkarenbHas XapakTepUCTHKA Ele U 3aja4 u3ydyeHus
npeaMeTa B MporpaMMe Mo XMMHUU YTOUHEHA U CKOPPEKTHPOBaHa B COOTBETCTBUU
C HOBBIMH MPUOPHUTETAMHU B CUCTEME CcpefHero odimiero oopazoBanusi. CeroaHs B
NpernojaBaHud  XMMUM B OOJbIIEH  cTermeHu OTHAETCS  NPEArnovYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoJIepKaHUsi OOydeHHs, OpPUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIET0 HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBbHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHHUSIMHU aKTUBHOTO MOJYYEHHUs 3HAHUM W MPUMEHEHUS UX B PEabHON KU3HU
JUTSL pEeIICHUS] TPAKTUYECKUX 3a/1a4.

B cBsi3u c 3THUM TpH M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TaKKE LETN U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMuUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peleHnid B KOHKPETHBIX )KU3HEHHBIX CUTYAIMSIX, CBI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HUMEIOIIUX YHHUBEPCAIbHOE 3HAUYEHHUE [JIsl Ppa3IMYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOsieM, TONCKa, aHan3a U 00paboTku uHMOpMAITIH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS ONBITA JCSITEIBHOCTH, KOTOpas 3aHUMAeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe g OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00yUarOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO PUOOPETaTh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIe MH(OPMAIIMOHHBIE TEXHOJOTHUH ISl TIOMCKAa W aHaldu3a yuyeOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHUE U pa3BUTHE Y 00YUYAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NPH IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydalImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW pOJM B PEIICHUU TJIOO0ATBHBIX MPOoOJIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMUSI HEOOXOIUMOCTU OEpekHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHUS ONbITA
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yuebGHom mmaHe cpemHero oOmiero o0Opa3oBaHUS MPEIAMET « XHUMUS»
0a30BOTr'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00acTu «ECTeCTBeHHO-HAyYHbBIC
IPEAMETHI.

OO6r1ee YyuCI0 9acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacos: B 10 kmacce — 34 4aca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIyYEHNH HOBBIX BEIIECTB M MarepuaioB. TeopHss CTpPOEHHS OPraHUYECKHUX
coenunenuid A. M. BytiepoBa, e€ ocHOBHbIE MosI0kKeHUs. CTPYKTypHbIE (HOPMYJIBI
OpraHWYeCcKUX BeulecTB. [omosorusi, wW3oMepHUs. XHUMHUYECKas CBS3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBienne o Kiaccu(puUKalUU OpraHuyeckux BemniecTB. HomeHknaTypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJICHHE C 0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMyd Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOIOJIEHHE U
OMMCAHUE IEMOHCTPAIMOHHBIX OIBITOB MO MPEBPALIEHUIO OPIraHUYECKUX BEIECTB
[pU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHI pAn. MeraH u d3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXJEHHWE B TMPUPOJE, TMOJyYeHUEe W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUIN Psifl. DTHIEH U MPONUJIEH —
NPOCTEHIIINE TPEJCTABUTEIN alKEHOB: (PU3MUECKHME M XHUMHUYECKHE CBOMCTBa
(peakuuMyu TUIPUPOBAHMS, TaJOT€HUPOBAHMS, THUApATALlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHYECKUE CBOMCTBA (peakuus nosuMepusanuu). IloaydeHne CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB 1 OCOOEHHOCTU CTPOEHMSI, TOMOJIOTHYECKUH Psil. ALETHIIEH
— TPOCTEMIINN MpenCcTaBUTENb AalKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOICTBA (peaklMy TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, crpoeHue, (puMUyeckre M XUMUYECKHE CBONCTBA
(peakuuu raJoreHMpoOBaHWsS M HUTPOBAHUS), NOJyYeHHE U NpUMEHeHue. Toayon:
cocmas, cmpoeHue,  @QusuyecKkue U  XuUMUYeckKue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoIyYyeHue u npumerenue. TOKCUYHOCTH



apeHOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh m e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMUYECKUU, KaTaluTU4yeckuil), muponaus. [IpomykTbr
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHE C 00pa3laMM IUIacTMAacC, KaydyyKOB M PE3HMHbI, KOJUIEKLUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyYEHHE 3TUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJAYKTA PEAKIMH [0 U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciaopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON M 3TaHOJN: CTPOEHHUE,
¢uznueckre W XUMHYECKHE CBOWCTBA (peakiuu C aKTHUBHBIMH MeTajlaMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YE€JI0OBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHUYECKHME CBOWCTBAa (B3aUMOICHCTBHME CO UICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHUPTHI). [leiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts enomna. [Ipumenenue denona.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJIICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHEe U XMMHUYECKHE CBOWCTBA (CBOWCTBA,
o0miue Uil Kj1acca KUCIOT, peaklus dTepu(UKaK), MOJTyYeHUEe U MPUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT, UX MOIOLIEE IEHCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, Kiaccu@uKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME U XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
rugpokcugom menu(ll), oxucinenne ammuayHbpIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonoruyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBa Kpaxmana (THApOJIH3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHMsS] BEIIECTB M HX MPEBPALICHUN:
npoBeJieHne, HAaONMI0JIEHHEe M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCICHUE aMMHAYHBIM PACTBOPOM OKCH[IA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
POBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MUCXOJHOIO BEIECTBA WM MPOAYKTAa PEaKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHndecKue COeUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKue coenuHenus. duznueckue
U XMMHYECKHE CBOMCTBA aMHMHOKHCIOT (Ha mpuMmepe IuIMHa). buomoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku kak mNpuUpoaHBIE BBICOKOMOJEKYJSApPHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETUYHAs CTPYKTypa O€NKOB. XWUMHUYECKHE CBONCTBA OEJIKOB:
TUIPOJIN3, IEHATypallvs, KaUeCTBEHHBIE PEAKIINK HA OCJIKU.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUYEHHUsI BEIIECTB M HUX IPEBPALLCHUI:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalys OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIIECHb ITOJIMMEPU3ALNH, CPEAHAS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALINS.

OKCHEpUMEHTAIBHBIE METOABbl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
O3HAaKOMJIEHHE C o0pa3liaMH MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMHUU B
10 kjmacce OCYIIECTBISETCS YE€pe3 HCIOJb30BAaHUE KAK OOLIUX ECTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUU, SBIAIOIIUXCS CACTEMHBIMU U1 OTIEIIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: IBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKU AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypehl.

TexHonorusi: nUIIEBBIE MPOAYKTbI, OCHOBBI PAlMOHAJIBHOIO IUTAHUSA,
MOIOIIME CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE NPENapaThl, MaTepUabl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMmudeckud anemMeHT. AtoMm. Sapo aroma, uU30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbhl. OCOOEHHOCTH pachpeeieHUs] dJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b nepuoandeckoro 3akoHa u Ilepuoamdeckoil cucteMbl
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NePUOINYECKOT0 3aKOHA B Pa3BUTUHN HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAsl HEMOJISIPHASI W MOJIApHAsi, MOHHAs, MeTainueckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥ JIOHOPHO-
akuenTopHbelil). BopopoaHnass cBsi3b. BajleHTHOCTh. DJIEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. MIOHbI: KATHOHBI U AaHHOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[Tonatue o nucnepcHbix cuctemax. VICTUHHBIE W KOJUIOUAHBIE PACTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Knaccudukanuss  XMMHUYECKHMX — peakuuil B
HEOPraHWYECKON M OPraHMYECKON XUMHUM. 3aKOH COXPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XuMHYECKOoe paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTuyeckas auccoryanus. CHiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIBLHBIE PEAKIIUH.

ODKCMEPUMEHTAIbHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaIlCHHUIL:
neMoHcTpanusa Tabsmn «llepuoandeckas cucrema XuMu4deckux asnemeHToB J[. U.
MeHneneeBay, U3y4eHHE MOJENICH KPUCTAUNIMUECKUX PEIIETOK, HAOIIOJCHUE |
OTHCaHue JIEMOHCTPAITMOHHBIX M Ja00OPAaTOPHBIX OMMBITOB (Pa3iokKeHHEe TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, ONMPEACIICHNE CPEbl pACTBOPOB BEIIESCTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEakIuud HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHre pa3nuaHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérnrle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHYECKUE PACUEThl, Pacy€Thl C HCMOJb30BAHUEM TOHSATUS «MaCCOBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemetammioB B llepuoamueckor  cucrteme
xumudyeckux asnemMeHtoB JI. M. MeHneneeBa m 0COOCHHOCTH CTPOEHHS aTOMOB.
@®u3nYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpOJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yriaepoma W KpPEeMHHA) M HUX  COSAUHCHHWH  (OKCHIIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue meramuioB B Ilepuoguyeckoil cucteMe XMMUUYECKUX
sanemeHTtoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
atomoB MmeTasuioB. OOmue guzndeckue cpoiicTBa MeTamioB. CIjiaBbl METaJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kadui, KaJbIUi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

O6mue crnocoObl nmonyyeHus: MetamioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
U3y4YeHUe KOJIIEKIMU «MeTamibl U CIUIaBbl», 0Opas3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJCHUE M OMNHCAaHWE JAEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHJA ATIOMHHUS C PAacTBOpaMU
KHUCJIOT U IIeJIoYeH, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemiecTBa Wik 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BEILLECTB.

YenoBek B MUpE BELIECTB U MATEPUATIOB: BAXXKHEWILIHNE CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl JJIsl JJIEKTPOHUKH, HAHOMATEpHUaJIbl, OPraHUYECKUE U MUHEpPAIbHbIC
yI0OpeHUSI.

XuMHus U 300pOBbE 4YEJIOBEKA: IPaBUia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIB30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzammst  MEXINpeAMETHBIX  CBS3€d TpW  W3ydyeHUH oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyILIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TOHSATUH, SBISIONINXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAYYHBINM (DAKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHaiu3, CHUHTE3, KiacCu(UKalus, NEePUOJAUYHOCTb, HAOIIOJACHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOII, PATHOAKTUBHOCTD, MOJIEKYJa, YHEPTCTHUECKHUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaIBI, TOPHBIE MMOPOJIBI, TOJIC3HBIC HCKOTIAEMbIC, TOTLIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIbCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIECHHOCTh,  (hapMalleBTUUYECKass  MPOMBIIIUICHHOCTh,  MPOU3BOICTBO
KOCMETHYECKHUX TIPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHHUS MPOTPaMM CpPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-IEATETIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)xJaHCKON HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPaJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMUs» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMU POCCHUICKOTO TPa)XJAAHCKOTO OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTHUYECKOW JESITEIbHOCTH
oOydJaromuxcs Mo peajnu3aluy MPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBUiIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMaTh U TMPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY W
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YB@XXEHUSI K MpOIecCY TBOpPUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHUXKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUU U TMOCIEAYIOIIEM
aHanu3e uH(OpPMaIMKM O MEPEOBLIX JOCTUKEHUIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBI3aHHBIC ¢ XUMUYCCKUMU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro M 0Oe3omacHOro obpasza IKHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
[ICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1IaCHOrO OOpaIleHHUsl C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTU MPaBUJI HWHAUMBUAYAJbHOIO U  KOJUJIEKTUBHOI'O
0€301macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  JAPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3a/ad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUYEHHIO Mpodeccuil pa3auyHoro pojaa, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIAYAIBHOW TpaeKTOpUHU
oOpazoBanus, Oyaymed mnpodeccun M peaau3aiuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11€J€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TIO0OAIBHOTO XapakTepa SKOJOTHMYECKUX MpoOieM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JIOCTMIKEHHM XUMHUHM IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPHUATHUS JCUCTBUN, TNPUHOCIIIUX BpPEa  OKPYKaIOIICH
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTUKY;

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpE/ICTaBICHUsI 00 OKPYKAIOIIEM MUPE KaK O €JUHCTBE MPUPOJLI U YEIOBEKA, B
MMO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH M pEUIeHUH NpoOJieM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIICHHOCTH W BaXXHOM pOJIU B
CO37aHUHM HOBOM 0a3bl MaTePUATBHON KYJIBTYPHI, PEIICHUH TI00aTbHBIX MpoOiieM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPbEBOW, IHEPrE€TUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
YCHEIIHOTO TpyJla U OKOJIOTHYECKH KOMQPOPTHOW JKM3HU KaXKIOTO UIEHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TIOHHMMAaHUsl CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HaHMS JUJIS aHAJIM3a U OOBSICHEHUS SIBJICHUH OKPYXKAlOUIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M HMMEIOUIMXCS JAHHBIX C LENbI0 TMOJYyYEHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUU [0 XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3lMuHBIX cepax MnpodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3YyIIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06meHaqume IMOHATHUA, OTpPAKAIOIINC
OCJIOCTHOCTD HaquOI;'I KapTHHBI MHpA H CHGHI/I(i)I/IKy MCTOJOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCHICCTBO, DHEPIruUsA, ABJIICHUC,
Imponecc, cucrema, HaquBIﬁ (I)aKT, IMPUHIUAII, TUIIOTC3a, 3aKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyrI/Ie);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCIIO0JIb30BaTh OCBOEHHEBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHHWS U yYHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH NOo3HaBaTeJIbHBIMH
JEeUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (QOpMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENICNIATh eI JACATEIbHOCTH, 3aJ1aBasi MapamMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMHU LEJISIMH;

HCIOJIb30BAaTh MPHU OCBOCHWM 3HAHWUM MPUEMBI JJOTMYECKOTO MBIILICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W yCTAaHABJIMBATHh MX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 711 OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMKM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PpACCYXJEHUs (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
AQHAJIOTUM), BBIABIISITE 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SBJICHUSAX, DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABAaTEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPECTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAY4YHOI'O MO3HAHUS BEHIECTB M XUMHUUYECKHX
pEaKLHnii;

(dbopMynHpoBaTh LIETU U 33]1a4l HCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HWHCTPYMEHTA
MO3HAHUSL M OCHOBBI JIJIsi (P OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHUS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOATENIBFHO TMPOTHO3UPOBATH €r0 pe3yiabTaT, (OPMYIUPOBATH
0000111eHNS U BBIBOJIBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIEIOBAHUS,
COCTaBJISATh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OIBIT YYCHHYECKOM HCCIAEIOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTHYECKHX 3a7ady, IPUMEHEHHUIO Pa3IuYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPoOpManuu (HAy4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MHTEepHETa), aHAMM3UpoBaTh WH(OPMAIUIO Pa3TUYHBIX BHUIOB U (hopm
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTH u
HENPOTUBOPEYUBOCTb;



(opMynHpOBaTh 3aMpPOCHl U MPUMEHITh Pa3IMYHbIE METOAbI IPHU MOUCKE U
orbope wuHPOpMaUMH, HEOOXOAMMOM [IJs BBINOJHEHHS Y4eOHBIX 3a1ad
ONPEIEIIEHHOIO TUIIA;

MpUOOPETaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATETIbHO ~ BBIOMpaTh  ONTHUMANIbHYIO  (QOpMy  NpelCcTaBICHUs
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAay4yHbI $3bIK B KAa4eCTBE CpeAcTBa Npu pabore ¢
XUMHYECKOM HH(pOpMalMel: MPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYyJibl, a00OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTrJIsTHOCTH.

OBiageHne yHMBepCATbHBIMH KOMMYHHKATHBHBIMH J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TeMbI B XOJ€ auajora u/wiu
JTUCKYCCUM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH Pe3yJbTaTOB MO3HABATEIBLHON NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEAEHHBIX HCCJIEAOBAHUM MyTEM COTJIACOBAaHUS MO3UIMI B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

OByaieHUe YHUBEPCAJTBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Iead MW 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alTOPUTM JEHUCTBUN TMpH
BBIMIOJTHEHUW Y4YEeOHBIX M MCCIENOBAaTEIbCKUX 3a/ad, BbIOWpaTh Haunboiee
3 PeKTUBHBIN CMOCOO WX pemieHus ¢ Y4ETOM IMOJYyYCeHHS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOAHaIN3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJA XHMHUHU B TIO3HAHUW SIBJICHUU



npuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKMX  3HAaHWM, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIATaIONINE TOHATUS (XUMUYECKUN DJEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJIApHBIH O00BEM, YIVIEpOJAHBIM CKeleT, (yHKIMOHAIbHAs TpyImia,
paauKall, U30Mepusi, U30MEPbI, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPO/IHI,
KHUCJIOPOJ W a30TCOJAEpKAIlUe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TCOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHsI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (DAKTOJOTHYECKUE CBEJICHHS O CBOWCTBAX, COCTaBe, IOJYYECHUU H
0€30MacHOM HCIIOJIB30BAaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TOHATHH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IPHU
OMMCAHUU COCTaBa, CTPOEHHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
U3rOTaBJIMBATh MOJEIN MOJEKYJ OpPraHMYECKHUX BEIIECTB ISl WIUTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX
OpPraHWYeCKUX BEUIECTB MO HMX COCTaBY M CTPOCHUIO K OMNPEAEIEHHOMY
KJIAcCy/Tpynne CoeAuHeHUN (yrieBOAOpOAbl, KHUCIOPOA U a30TCOIECpKaIIne
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJIWHEHHMs), JlaBaTh UM Ha3BaHHS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUs OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (HeHon, (Gopmanbaerus, ameraabAerujl, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K034,
bpyKTO3a, Kpaxmal, IeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJJMHAPHBIC U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHATH IOJOXKEHUS TEOPHUH CTPOEHUs
opranndeckux Bemects A. M. byTtinepoBa a1 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTAaBa U CTPOEHMS; 3aKOH COXPAHEHHS MACcChl BEILIECTB;

cOpMHPOBAHHOCTh ~ YMEHHUHA  XapaKTEpU30BaTh  COCTaB, CTPOECHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUNUYHBIX MPEICTABUTEICH pa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, IPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metunOyranuen-1,3, OeH30J, METaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
IJIMLEPUH, (EHOJ, aleTanbIeruj, MypaBbUHAs U YKCYCHas KHUCIOTHI, TJIIOKO3a,
Kpaxma, [eJUTI0103a, AMUHOYKCYCHAsl KUCJIO0Ta), HIUTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXAY HUMH YPaBHEHUSIMU COOTBETCTBYIOLIMX XHUMHYECKUX DPEAKUUU C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUHUKHU YTIJIEBOJOPOIHOTO
Colpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX NEpPepaboTKU H
PAaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoTKu;

c(OpPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOAHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMI BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOoIeHne, u3MepeHue, SKCIePUMEHT, MOJIETUPOBaHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIA TPUHATUS PEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
nocyJIol 1 j1abopaTopHbIM 00OpYyJOBaHMEM, a TakKe MpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMU MO BBIMOJHEHHUIO JaOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpMUPOBAHHOCTh YMEHHH IJJAHUPOBaTh M BBINOJIHATH XUMHUYECKUUN
HKCIEPUMEHT (TIpeBpallleHUs] OPraHMYECKUX BEIIECTB IIPU HATPEBAHUH, MTOJTyUYECHUE
STWIEHa M H3YyYEHHE €ro CBOMCTB, KAaYECTBEHHBIE PEAKIUU OpPraHU4YECKUX
BEIIECTB, JCHaTypalus OETKOB NpU HArpeBaHHUM, I[BETHbIE pEaKIHUU OENKOB) B
COOTBETCTBHUM C TpaBUJIaMH TEXHUKM O€30MacHOCTH Tpu OOpallleHuu C
BEIIECTBAMU U JIaDOpaTOpHBIM OOOpPYAOBAHHUEM, TPEACTABIATH pPE3YyIbTaThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucu ypaBHEHUH COOTBETCTBYIOIIHX
peakiuii 1 GopMyIHpPOBaTH BHIBOABI HA OCHOBE 3TUX PE3yJIbTaTOB;

cOpMUPOBAHHOCTh YMEHHH KPUTUYECKH aHAJIW3UPOBATh XUMHUYECKYIO
MH(pOpPMALMIO, MOJIy4YaeMyK0 U3 pa3HbIX HMCTOYHHUKOB (CpeIcTBa MAacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBHUSI HA KUBbIE OPraHU3Mbl OMPENEIEHHBIX OpPraHUYECKUX
BEIIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax crocoObI
YMEHBIICHUs] M MPEeAOTBpPALIEHUST UX BPEIHOTO BO3ACHCTBUS Ha OpraHU3M
YEJI0BEKA;

JUIsE 0Oy4YaroIIMUXCS C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBBS: YMEHUE
NPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynbTaThl OCBOCHMS Kypca «OOImas W HeopraHuyYecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B T[IO3HAHUU SIBIICHUHN
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JJIsl pElIeHUs MPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PaCTBOP, DJICKTPOJHUTHI,  HEIJIECKTPOJIHUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAILLCHUS dHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE INMOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SIBJIICHHH, (DAKTOIOTHYECKUE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U OE30MaCHOM HCIOJIb30BAHUN BAKHEHIITUX HEOPTaHWUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAHNN HEOPTAHUYECKHUX BEILIECTB U UX NIPEBPAILCHUN;

c(OpMHPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpaBHEHUUW XHMMHUUYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHWYECKUX BellecTB (yrapHblid Tra3, YIVIEKUMCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasi, MOHHAs, METAIJIMYECKAsl, BOJIOPOJHAS) B COCAUHEHUSAX, THUI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh NPUHAJIEKHOCTD
HEOpPraHMYECKUX BEIECTB IO KX COCTAaBY K OINpPEAeTIEHHOMY KiacCy/TpyIie
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PacKphIBaTh CMBICI NEPUOJUYECKOrO 3akoHa /I.
. MenieneeBa 1 1eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE
aTOMOB XMMHUYECKUX djeMeHTOB 1-4 mnepuonos Ilepnoandeckoil CUCTEMBI
xuMuueckux djemeHtoB J[. M. MennaeneeBa, HCIONb3ysA MOHATHA «S-, P-, -
JJIIEKTPOHHBIE opoutaimn, «OQHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
o nepuojam u rpymnmnam llepuoaudyeckon cucteMbl XUMHYECKUX 3j1IeMeHTOB /1. 1.
Menpeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  OOLIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PAa3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TI'€HETHMYECKOM CBSI3M MEXIAYy HEOPraHU4YECKUMH
BEILIECTBAMU C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

c(OpMUPOBAHHOCTh YMEHMS KJIaCCU(ULIMPOBATh XUMHMUYECKUE PEAKIMU I10
pa3IuMYHBIM NpPHU3HAKaM (YMCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHCICHHS AJIEMEHTOB, OOpPaTHUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUU COCTaBIATh YPAaBHEHUS pEAKIHMM pPa3IMYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMA MOHHOIO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX ITH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KAueCTBCHHBI COCTaB PA3JIMYHBIX HEOPTaHMYECKHUX BEIIECTB, pPACIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayiaHca
ATUX PEAKUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
pEeaKIUy OT Pa3IMYHBIX (PAKTOPOB; XapaKkTep CMEMICHUS XUMHIESCKOTO PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aercTBus (nmpuniui Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE IMPOMBINIJICHHOTO TOJYYCHHsI CEPHON KHCIIOTBI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
MOHSITHSI «MaccoBas JIOJISI BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHH Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00BbEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(QekTa peakinuy Ha OCHOBE 3aKOHOB COXPaHEHHUS MacCChl
BEIIECTB, PEBPAIIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
nocyfoi u nabopaTOpHBIM OOOpYAOBaHMEM, a TakKe MpaBuia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMU MO BBIMOJHEHUIO JaOOPaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBINOJIHATh XUMUYECKHM
HKCIIEPUMEHT (Pa3oXKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PAaCTBOPOB BEIIECTB C TIOMOIIbIO  YHUBEPCAIBHOTO
WHANKATOpA, BIUSHHUE PA3NMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pEakIuu,
peaknuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KATUOH aMMOHHUS, PEIIEHUE IKCICPUMEHTATBHBIX 3a/1a4 10
temaM «Metamiel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHU! C BEIIECTBAMHU M JTAOOPATOPHBIM 00OPYIOBAHHEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIONIUX PEaKIMid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAITU3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpPYXaloLIeld MPUPOIHON Cpenbl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBHS Ha KMBBbIE OPraHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHocOObl YMEHBIIECHUS W
MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00YYaroIIMXCsl ¢ OrPAaHUYECHHBIMU BO3MOXKHOCTSMU 3/I0POBbSI: YMEHHE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopus cTpoeHUsT OpraHUIECKUX 3 https://lesson.edu.ru/04/10?class=10
coenuHenuit A. M. bytneposa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
51 [IpenenbHbIE YTI€BOAOPOABI — 5
' aJIKaHbI
59 HenpenenbHble yrieBo10poabl: 6 1
' QJIKeHbI, AJIKa/IMEHBI, AJTKIHBI
2.3 ApoMaTHYEeCKHE YTIE€BOI0POIbI 2
[IpupoaHble HCTOYHUKU
2.4 PHPOA 3 1
yIJIEBOJOPOIOB U UX MepepaboTka
Utoro mno pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 3
3.9 Anpneruapl. KapOoHOBBIE KMCTOTHI. 7 1
' CnosxHbie dGUpbI
3.3 VraeBoasl 3 2



https://lesson.edu.ru/04/10?class=10

Uroro mo paznueny 13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMuHBI. AMUHOKHUCIIOTEL. beku 3

Wroro mo pazueny 3

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

Hroro mo pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuoanueckuit
3akoH " Ilepmoamueckas cucreMa
1.1 PHOJ 3 https://lesson.edu.ru/04/11?class=11
XUMHUYeCKnX deMeHToB J1. 1.
MenneneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Meramist
2.2 Hemeramner 1
53 CBs13b HEOPraHUYECKUX H 5
' OPraHUYECKUX BEIIECTB
Utoro mno pazneny 17
Pasznen 3. Xumusd H :KM3HL
3.1 XUMHA U )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO HACOB I10 34 5 3

[TPOTPAMME



https://lesson.edu.ru/04/11?class=11

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoTsI

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

[Ipenmer oprannyeckoi
XUMHH, €€ BOSHUKHOBEHHUE,
pa3BHUTHE U 3HAYCHUE

https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-ac02-
efh16fa49f6a?backUrl=%2F04%2F10%3Fclass%3D10

Teopus crpoeHus
OPraHNYeCKUX COCTMHEHUN
A. M. byrtneposa, eé
OCHOBHBI€ ITOJIOKEHUS

https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10%3Fclass%3D10

[IpencraBnenue o
Kiaccudukanuu
OpraHMYECKUX BEILECTB.
Howmenknarypa
(cucremaTuyeckas) u
TPUBHUAJIbHBIC HA3BAHUS
OpPraHMYECKUX BEILECTB

AJNKaHBI: COCTaB U
CTpOEHUE, FTOMOJIOTMYECKUN
pAaa

https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10%3Fclass%3D10

MertaH u 3TaH —
MpOCTEUILINE
MPEICTaBUTENM aJTKAHOB

AJIKEHBI: COCTaB U
CTPOEHHUE, CBOMCTBA

https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-
18dc1cfb9399?backUrl=%2F04%2F10%3Fclass%3D10



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10%3Fclass%3D10

OTUJEH U IPOIUIIEH —
IIpOCTEMNIINE
MIPE/ICTAaBUTENH AJIKEHOB

https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-

70b5e8db71ae?backUrl=%2F04%2F10%3Fclass%3D10

[Ipaktuyeckas padora Ne 1.
«Ilonmyuenune sTuneHa u
H3y4YEHUE €ro CBOUCTB)»

https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-

7ebcdaf03ce0?backUrl=%2F04%2F10%3Fclass%3D10

Ankamuensl. byranuen-1,3
u MetunoOyraaueH-1,3.
[Tonyyenue
CHHTETHYECKOTO KaydyKa
PE3UHBI

https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-
a2983b95b854a?backUrl=%2F04%2F10%3Fclass%3D10

10

ANKUHEI: COCTaB "
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
ALlETHIIEH — MPOCTEUIINIT
MPEACTaBUTEb ATKUHOB

https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-
009292468356?backUrl=%2F04%2F10%3Fclass%3D10

11

Brrunciaenus mo YpaBHCHHUIO
XUMHYECKOH pE€aKknuu

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
ToOKCMYHOCTH apeHOB

https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10%3Fclass%3D10

13

I'eneTnueckas cBSI3b
yIIEBOIOPOIOB,
MPUHAIJISKALTUX K
pa3IUYHBIM KJIaccaM

14

[IpupoiHBIE HICTOUHUKHU
YIJIEBOJIOPOJIOB!
MIPUPOIHBIN ra3 U MOMYTHbIE
He(TsHbIE ra3bl, HePTh U
MPOIYKTHI €€ mepepadoTKu

https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-
983de535c44d?backUrl=%2F04%2F10%3Fclass%3D10



https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10%3Fclass%3D10

15

IIpupoaHbIe HCTOYHUKHU
YTJIEBOJIOPOIOB!
MPUPOIHBIN Ta3 U MOMYTHEIE
He(TSHBIE Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKH

16

KonTposbHas pabora no
pazneny «YTIeBOA0POIb»

17

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Boaoponnas cBsizb

https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-
c04fa471694f?backUrl=%2F04%2F10%3Fclass%3D10

18

MHOroaTroMHbIE CIUPTHI:
STUJIEHTJINKOJIb U TJINLEPUH

https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10%3Fclass%3D10

19

@DEeHOJI: CTpOEHHUE
MOJIEKYJIbI, GPU3UYECKUE U
XHMHUYECKIE CBOMCTBA,
MIPUMEHCHHE

https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-
10a2278b08f1?backUrl=%2F04%2F10%3Fclass%3D10

20

Anbaerunpl: GopManbaeTUI
U alleTaIbJIeru. ALIETOH

https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-
cb7ae5858b907backUrl=%2F04%2F10%3Fclass%3D10

21

OIHOOCHOBHEIE
npeaebHbIe KapOOHOBBIC
KHCIIOTBI: MypaBbUHAS U
YKCyCHas

https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-
ba0f9fe63c0d?backUrl=%2F04%2F10%3Fclass%3D10

22

[IpakTtuyeckas pabora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOU KHCIIOTBI»

23

CTeapI/IHOBaH H OJICMHOBAasd
KHUCJIOTHBI, KaK
OpEACTAaBUTECIIN BBICHIUX



https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10%3Fclass%3D10

KapOOHOBBIX KUCIIOT

24

Mbl1a Kak COJIM BBICIIHX
KapOOHOBBIX KUCIIOT, HX
MOIOIIEE JEHUCTBUE

25

CrnoxHnble 3(hupbl Kak
MIPOU3BO/IHbIE KAPOOHOBBIX
KUCHOT. ' HaApOIHN3 CIIOKHBIX

3¢upoB

26

Kupsr: runponns,
MpUMEHEHHE,
OuooruYecKas poJib KUPOB

https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10%3Fclass%3D10

27

VrneBoasl: cocTas,
Kiaccudukanus.
Baxwueitmme
MPEACTaBUTENH: TIIIOKO03a,
(dbpykTOo3a, caxapo3a

https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-
01d2e212d4d0?backUrl=%2F04%2F10%3Fclass%3D10

28

Kpaxman u nenronosa kak
MIPUPOIHBIE TOJTUMEPHI

https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-
3d3ae748f716?backUrl=%2F04%2F10%3Fclass%3D10

29

KonTtponpHas padoTa no
pazneny
«Kucnopoaconepxariue
OpraHUYeCKHe
COCTUHEHUS)/
Bcepocculickas
MpoBepouHasi paboTa

30

OO0r11ast xapakTepUCTUKA
a30TCO/ICPIKAIINX
OPraHUYeCKUX COCTUHCHUI
/ Beepoccuiickas



https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10%3Fclass%3D10

poBepoYHas pabora

31

AMMWHBI: METHJIAMHH U
AHWJINH

https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839¢-
9205f201b73e?backUrl=%2F04%2F10%3Fclass%3D10

32

AMHMHOKHCIOTHI KaK
amM(OTepHbIE OPraHUIECKUE
COEIMHEHMS, X
OUOJIOrMYECKOE 3HAUCHUE.
ITentunel. benkn kak
TIPUPOTHBIE
BBICOKOMOJICKYJISIPHBIE
COEIMHEHUS

https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10%3Fclass%3D10

33

OCHOBHI)IG IIOHATUA XUMHUHN
BBICOKOMOJICKYJISIPHBIX
COEeUHEHNN

https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-

14c3ba78050a?backUrl=%2F04%2F10%3Fclass%3D10

34

OCHOBHEIE METOIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX
coeauHeHui. IlmacTMmacchl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34



https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10%3Fclass%3D10

11 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHuTtpous
HbIE

Bce

ro
padoTbI

IIpakTHyec
KHe
padoThI

JJeKTpoHHbIe NM(POBBIe 00pa3oBaTebHbIE PeCypChl

XuMu4eckui
AJIEMEHT. ATOM.
DIIEKTPOHHAS
KOH(puUrypauus
aTOMOB

https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-

5155d30a45fa?backUrl=%2F04%2F11%3Fclass%3D11

[Tepuonnueckuii
3aKOH 1
[Tepuoanueckas
cucremMa
XUMHUYECKUX
anemenToB 1. 1.
MenneneeBa, ux
CBSI3b C
COBpPEMEHHOM
TEOpHUEH CTPOEHUS
aTOMOB

https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-

7375¢3d033e9?backUrl=%2F04%2F11%3Fclass%3D11

3aKOHOMEPHOCTH
W3MEHEHHsI CBOICTB
XUMUYECKUX
3JIEMEHTOB U UX
COCIMHEHUH 110
rpyImam u
nepuojaM. 3HaueHue



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11%3Fclass%3D11

MEePUOANYECKOTO
3aKOHA M CHCTEMBI
XUMHUYCCKUX
anemenTtoB JI.W.
Menpeneena B
Pa3BUTHUH HAYKHU

CrpoeHue BeniecTna.
XnuMuyeckasl CBSI3b,
€€ BUJIbI; MEXaHU3MbI
oOpazoBaHUs
KOBaJICHTHOH CBSI3H.
Bopopoanas cBsizb

https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-

edad962608fb?backUrl=%2F04%2F11%3Fclass%3D11

BanenTHOCT®D.
DJIEKTPOOTPHULIATENH
HOCTh. CTeneHb
OKHCJICHMUS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHS

ITonsarue o
JIUCTIEPCHBIX
cucremMax. VIcTHHHEIE
U KOJIJIOMIHBIC
pactBopbl. MaccoBas
JIOJIs BEIIECTBA B
pactBope

https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-

69903109f968?backUrl=%2F04%2F11%3Fclass%3D11

Knaccudukarus u
HOMEHKJIaTypa

https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-

860434f45f57?backUrl=%2F04%2F11%3Fclass%3D11



https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11%3Fclass%3D11

HEOPraHUYECKUX
COCOUHCHU.
I'eneTnyeckas CBA3b
HEOPraHUYECKUX
BEIIECTB, PA3JIMYHBIX
KJIaCcCOB

Knaccuduxarus
XUMHAYECKUX
peakuuii B
HEOpPraHW4YeCKO 1
OPraHNu4ecKou
XUMHUH. 3aKOH
COXpaHEHUs MacChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MpEeBpaIICHUS
SHEPIruM npu
XUMHUYECKUX
peakumsx

CKOpOCTh peakIluu.
OO6paTtumsie
peaKIuu.
XHUMHUYECKOEe
paBHOBECHE

https://lesson.edu.ru/lesson/fOcb5def-307e-4575-89d0-

86041b603655?backUrl=%2F04%2F11%3Fclass%3D11

10

IIpaxTrueckas
pabota Ne 1.
«Bnusiaue
pa3IMYHbIX
¢baxTOpOB Ha



https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11%3Fclass%3D11

CKOPOCTb
XUMHYECKOH
peaKImm»

11

DNEeKTPOTUTHYECKAs
JIVCCOITHAITHSI.
ITonsarue o
BOJIOPOTHOM
nokaszatene (pH)
pactBopa. Peaknuun
MOHHOTO OOMEHa.
IMuaponns
OpPraHHYECKUX H
HEOPraHUYECKUX
BEIIECTB

https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-

6e027b075645?backUrl=%2F04%2F11%3Fclass%3D11

12

OKHCITUTEIIHFHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [lonstue
00 3JIeKTpoIIn3e
pacIuiaBoB U
pacTBOPOB coJjiei

https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-

b3d1b2eeb237?backUrl=%2F04%2F11%3Fclass%3D11

13

KonTtponsHas padora
0 pazieny
«Teopernyeckue
OCHOBBI XUMUW

14

MeTtamisl, X
MIOJIOKEHUE B
[Tepuonnueckon
CUCTEME
XUMHUUYECKUX

https://lesson.edu.ru/lesson/a0d5bd16-683e-4ale-8073-

70c604e9c862?backUrl=%2F04%2F11%3Fclass%3D11



https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11%3Fclass%3D11

anemeHToB /1. W.
MenpeneeBa u
0COOEHHOCTHU
CTPOEHHUS AaTOMOB.
OO6mue pusznueckue
CBOMCTBa METAJJIOB

15

CrnaBbl METaJIOB.
DNEeKTPOXUMHUYESCKUN
PsI HAaPSDKEHU N
METaJUIOB

16

XuMuueckme
CBOMCTBaA
Ba)KHCHIITHX
METaJUIOB (HAaTpUH,
KaJIni, KaJIbITHii,
MarHui, aTFOMAHUAN)
U UX COeOUHEHUN

17

XuMmudeckue
CBOICTBa XpoMma,
MeIU U UX
COECOUHEHUN

18

XUMHYECKHE
CBOMCTBA LIMHKA,
JKene3a U ux
CO€OUHEHHUI

19

IIpaxTrueckas
pabota Ne 2.
"Pemenune
IKCIEPUMEHTAIBHBIX




3aJa4 10 TEME
«Metams»"

20

Hemerannsl, ux
TOJIOKCHHUE B
[Tepuonnueckoi
cucTeMe
XUMHYECKUX
anemenTtoB /l. W.
MenjeneeBa u
0COOCHHOCTH
CTPOCHHS aTOMOB

https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-

25f26d9c1139?backUrl=%2F04%2F11%3Fclass%3D11

21

dusznyeckue
CBOMCTBA
HEMETAIJIOB.
AnnoTtponust
HEMETAJJIOB (Ha
puMepe KUCIopo/ia,
cepsl, hochopa u
yriiepoaa)

22

XUMHYECKHE
CBOMCTBA T'aJIOrCHOB,
Cephl U UX
COECOUHEHUN

23

XUMHYECKHE
CBOICTBA a30Ta,
dochopa u ux
COE€OUHEHMI

24

XUMHUYECKUE
CBOICTBA yriepoja,



https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11%3Fclass%3D11

Kp CMHUA U UX
COEIMHEHUN

25

IIpumenenne
BaKHEHIITX
HEMETAJIJIOB U UX
COCIUHCHHI

26

O06o00mmenue u
CHCTEMAaTH3allH
3HAHUH TI0 TEME
«HemeTamib».
Breraucnenus mo
YpaBHEHUSIM
XUMHYECKUX
peakuuii u
TEPMOXUMHUYECKHE
pacd€ThI

27

[IpakTnueckas
pabota Ne 3.
«Pemenue
AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TeMe
"HemeTamn"»

28

KonTtponsHas padorta
o TeEMaM
«Metannae» 1
«Hemetanmbi»

29

HeOpFaHI/I‘-ICCKI/IC u
OpraHn4eCcKuc
KHUCJOTHI.

https://lesson.edu.ru/lesson/35c2be59-f1c6-46¢6-910c-
46a0576d6924?backUrl=%2F04%2F11%3Fclass%3D11https://lesson.edu.r
u/lesson/58903722-79bc-4b22-b276-



https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11%3Fclass%3D11https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11%3Fclass%3D11https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11%3Fclass%3D11https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11%3Fclass%3D11

Heoprannueckue u
OpraHUYeCcKue
OCHOBaHUS

114fab0dd141?backUrl=%2F04%2F11%3Fclass%3D11

30

AmdorepHbIe
HEOpPraHWYECKUE U
OPraHn4ecKue
COCIUHCHHS.
I'eneTnyeckas CBA3b
HEOPraHUYECKUX U
OPraHN4eCKUX
BEIIIECTB

https://lesson.edu.ru/lesson/46b429e4-931c-43fbh-a2ba-

be9eObbeddef?backUrl=%2F04%2F11%3Fclass%3D11

31

Poins xumun B
oOecreueHUHN
9KOJIOTHYECKOH,
SHEPreTUYECKON 1
MHUIIEBOU
0€e30I1aCHOCTH,
Pa3BUTUHU MEIUITUHBI

32

[IpencraBnenus 06
00X HAYYHBIX
MPUHIIMIIAX
IIPOMBIIILJICHHOTO
MOJTyYCHUS
BaKHEHIINX BEIIECTB

33

Yenosek B Mupe
BEILIECTB U
MaTepuanoB

https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-

ef7c26a84728?backUrl=%2F04%2F11%3Fclass%3D11

34

XUMUS U 3I0pOBbE
YyernoBeKa

https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-

9f76edc8a59f?backUr|=%2F04%2F11%3Fclass%3D11



https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11%3Fclass%3D11https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11%3Fclass%3D11

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa30BaHUsI

1

Teopernueckre OCHOBBI OPraHU4eCKON XUMHH

1.1

CpopMHpPOBAHHOCTH TPEJCTABICHUNA O XUMHYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU
SABJICHUN TIPUPOABI, B (POPMHUPOBAHWM MBINUICHUS € KYJIbTYpPBI
TUYHOCTH, €€ (YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIMMOMW ISt
pelieHusT TPAKTUYECKUX 3a7ad M IKOJIOTHYECKH OO0OCHOBaHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON cpesie

1.2

Bnagenue cucreMoil XMMUYECKMX 3HAHHWH, KOTOpas BKJIIOYAET:
OCHOBOTOJIATraloIKe MOHSTHUS (Monexyna, BaJICHTHOCTb,
ANEKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCICHMS, XUMHUYECKasl CBS3b,
MOJb, MOJISIpHas Macca, MOJISIPHBIM OOBEM, YTIEpOIHBINA CKEJeT,
dbyHKUMOHaANbHAs ~ TpyNma,  paguKkan,  H30Mepus,  HU30MEpBHI,
TOMOJIOTHUECKUN psil, TOMOJIOTH, YIJIEBOJIOPOABI, KHCIOPOA- U
a30TCOJIEprKaIie COECOUHEHHs, OWOJOrMYeCKd AaKTHBHBIE BeEIIECTBa
(yrineBojpl, XKUpPHI, OCJIKH), MOHOMEpP, MOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHHS); TEOPUU U 3aKOHBI (Teopus
XMUMHUYECKOTO CTpoeHHs opranumdeckux Bemects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMUH, (DAaKTOIOTHUECKUE
CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYy4YeHUHM U Oe30IMaCHOM
UCIOJIb30BAHUU BAKHEWUIIUX HEOPraHWMYECKUX U  OPraHUYecKHUX

BCIICCTB B 6LITy n HpaKTI/I‘leCKOﬁ JACATCIIBHOCTH YCIIOBCKA

1.3

ChopmMupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAaThb WX  B3aUMOCBSI3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHSATHS MPU ONUCAHUU COCTaBa, CTPOCHHS H

MpEeBpaIeHUI OPraHUYEeCKUX COCTUHEHHM

1.4

c(OPMHUPOBAHHOCTh YMEHHUH HCHOJIb30BATH XMUMUYECKYIO CHMBOJIUKY
JUIL COCTABJIEHUS] MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpalI€HHOW) (opMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PEaKLUi, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYEeCKUX
BEUIECTB Ul WIIIOCTPALUU UX XMUMHUYECKOTO U MPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopmMupoBaHHOCTh  YMECHHI  YCTaHABJIMBATh  IPUHAJICKHOCTD
HN3YUCHHBIX OPraHMYCCKHUX BCHICCTB IO HX COCTaBy U CTPOCHHUIO K
omnpenenéHHoMy Kiaccy (Tpyrre) COeAMHEHWH  (YriieBOJOPOIbI,
KUCIIOPOA M a30TCOJAEpIKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COCI[I/IHGHI/DI), JaBaThb UM Ha3BaHUs 110 CHUCTEMAaTU4YECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS OTPEICIIATh BUABI XHMHYCCKON CBS3H B

OpPraHUYECKUX COCIUHEHMSIX (OJMHAPHBIE U KpAaTHbIE)

1.6

ChopMupoBaHHOCTh yYMEHUS TNPUMEHATH: IOJIOKEHUS  TEOPHUH
CTpoeHusi opraHuyeckux BemecTB A.M. byrnepoBa ans o0bscHeHus
3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUSA MAaCChbl BEIIECTB

YrneBo1opoabl. Kucnopoaconepxaniue u a30TCoJIepKaIINe

OpPraHNu4€CKUC COCANHCHM . BI;ICOKOMOJ'ICKy.TISIpHI)Ie COCIUHCHUA

2.1

CpopMHpPOBAHHOCT, YMEHHUM TPUBOJIUTH TPHUBHAIBHBICE HA3BaHUSA
OT/ACIBbHBIX OPTaHUYECKHX BEMIECTB (PTHIICH, MPOIMMICH, alleTHJICH,
STUJICHTJIUKOJb, TIHIEpUH, (eHos, dopManbaeruy, aneTaabIeTHI,
MypaBbUHasl KHCIIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAs KHUCJOTA,
CTeapuHOBasi KHUCJIOTa, TJIOK03a, (PPyKTO3a, Kpaxmal, LeJUII0JI03a,

TJTUITAH )

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
(GU3NYeCKUe W XHUMHYECKHE CBOWCTBA THITMYHBIX IpPEACTaBHTEIICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BeEIIeCTB (METaH, JTaH, 3THJICH,
NpONWIICH, areTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, 3TAHOJI, 3TUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTalbIeTh]I,
MypaBbHHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IIeJII0i03a,

aMUHOYKCYCHasl KHCIIOTa)

2.3

CQ)OpMHpOBaHHOCTL YMCHUA HITIFOCTPUPOBATH I'CHCTHYCCKYHO CBAA3b
MCKAY THUIIMYHBIMHU npeaACTaBUTCIIIMUA Ppa3INIHbIX KJI1aCCOB
OpraHN4YCeCKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMUYCCKUX

peaKIuii C UCIOIb30BAHUEM CTPYKTYPHBIX (OPMYII

2.4

ChopMupoBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOJOPOJHOTO ChIPbsI (HEPTh, IPUPOIHBIN ra3, yroib), COCOObI UX

nepepa60TKI/I 1 IPaKTUYICCKOC IPUMCEHCHUC ITPOAYKTOB nepepa60TKH

XHUMHS U )KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTONAaX HAYYHOTO IMMO3HAaHUA, UCIIOJB3YCMbBIX B XUMUH NIPHU U3YUCHUU




BCIIECTB U XUMHUYECKUX SBJICHUN (HAOIIOJEHUE, U3MEpEHue,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JJI1 NPUHSATUS PpEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHUCM

3.2

ChopmMupoBaHHOCTE YMCHHI COONIOJATh TIPABHWJIA IOJIE30BAHUS
XUMHUYECKOM TOCYIOM M J1TabOpaTOpHBIM OOOpYIOBAHHEM, a TaKKe
npaBWia OOpaIIeHUsl C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIUSIMHU

11O BBIINIOJIHCHHUIO J1a60paT0prlx XUMHUYCCKHUX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHM TJIAHUPOBATH M BBITIOJIHATH XUMUYECKUN
AKCTIEPUMEHT (MPEBPaIEHUsI OPraHUYECKUX BEIIECTB IPU HArPEBAHUH,
NIOJTy9eHHUE STHIICHA U M3YYEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIHH
OpraHnu4YeCKUX BCUICCTB, ACHATypanus 0eJIKOB Ipu HarpCBaHuMU,
OBCTHBIC PCAKIIUU 66J’IKOB) B COOTBCTCTBUM C IIpaBUJIaMU TCXHHUKHU
0e30MacHOCTH TpHU OOpalleHUMH C BEHIeCTBAaMU U JIaOOPaTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pe3yAbTaThI XUMHUYECKOTO
JKCTIEpUMeHTa B (OpMe 3alHucCHd YpaBHEHHH COOTBETCTBYIOIIHUX

peaknuii 1 GopMyIIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

CdopMHpOBAaHHOCTH YMEHUH MPOBOJAUTH BHIYUCICHUS TI0 XUMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
POJYKTa PeaKkiuu M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO

U3 UCXOJHBIX BEIIECTB WJIM MPOIYKTOB PEAKIIHH)

3.5

CdopMHpOBaHHOCTH YMEHHI KPUTHUYECKU aHaJIM3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyI0 W3 Pa3HbIX HCTOUYHUKOB

(cpencTBa MmaccoBoii nH(popmaluu, cetb IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUU COOJMIOAATH MpaBUiIa HSKOJIOTHUYECKU
1enecoo0pa3Horo MOBeIEHUs B OBITY W TPYIOBOM JEATEIbHOCTH B
LENSIX COXpPAaHEHHS CBOEro 3J0pOBbS M OKpYXKAIOIIEeH MpUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha JKUBBIE OPraHU3MBI
OTpeaeNEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAas CMBICI MOKa3aTens
I[IAK (mpenenbHO JOMYyCTUMOW — KOHIEHTpPALMHM), TMOSICHATH Ha
npuMepax CIOCOObl YMEHbBIIEHUS W TMPEAOTBPAILEHUS UX BPEIHOTO

BO3JCHCTBUA Ha OpraHu3M 4YCJIOBCKa

11 KIJACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus




pe3yJbTaTa

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Bnagenne cuCTEMOM XMMHMYECKMX 3HAaHUK, KOTOpPAas BKIIFOYAECT:
OCHOBOIIOJIATAIOLME  TMOHATUA  (XMMHYECKUH  JJIEMEHT,  aToM,
9JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIC OPOUTAIN AaTOMOB,
MOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHUCIICHUsI, XMMHYECKasl CBsI3b, MOJIb, MOJISIpHas Macca, MOJIPHBIN
00bEM, KpUCTAJUIMUYECKasl pEUETKa, TUIBI XUMHUYECKUX pPEaKLui
(OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U BHIOTEPMUYECKHE,
peakuuu HOHHOTO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIMUTHI,
ANEKTPOJIUTHYECKAs] ~JTUCCOLMAIMS, OKHCIUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOM PEaKIMU, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs DJIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHS] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEIEHHS O CBOMCTBAX,
cocTaBe, IMOJy4EHMM U 0€30IacHOM HCIIOJB30BAaHUM BaKHEUIINX
HEOPraHWYECKUX BELIECTB B OBITY M NPAKTHUYECKOM JEATeIbHOCTU

YCIIOBCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBJISATh XapaKTepHbIE MPHU3HAKU U
B3aMMOCBSI3b W3YYEHHBIX TOHSTHH, NPUMEHSATh COOTBETCTBYIOIIHE
HNOHSTHUSI TPU ONHCAHUM CTPOEHHSI W CBOMCTB HEOPraHHMYECKUX
BEUIECTB U MX MPEBPAICHUN; BBISBIATh B3aUMOCBSA3b XMUMHUYECKUX
3HAHUM c MOHATHIMHU u MPEJICTaBICHUSIMHU IPYTUx

€CTCCTBECHHOHAYUYHBIX IIPEAMETOB

1.3

Bnagenue OCHOBHBIMH METOJaMU HAay4YHOTO IIO3HAHUS BELIECTB U
XUMHYECKUX sIBIIeHUN (HaOnrofeHue, H3MEpEeHHue, SKCIEePUMEHT,

MOJICIIMPOBAHNE)

1.4

C@OpMHpOBaHHOCTL YMCHI/Iﬁ Oonpeac/siTb BAJICHTHOCTL MW CTCIICHb
OKHUCJIICHUA XHUMHUYCCKUX JOJICMCHTOB B COCAMHCHHUAX Pa3JIMIHOI'O
COoCTaBa, BUJ XUMHYECKOM CBiA3HU (KOBaJ'IeHTHaH, HOHHaAas,
MCTAIJIIMYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THIL KpHCTaHHHqGCKOﬁ
peH_IéTKI/I KOHKPCETHOT'O BCIICCTBA (aTOMHaH, MOJICKYJIAAPpHAsA, HWOHHAasd,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

Cq)OpMI/IpOBaHHOCTL YMCHI/Iﬁ ONPCACIIATh XapaKTEp CpeAbl B BOJHBIX

pacTBOpPAX HCOPraHNUCCKUX COE€IUHEHUI

1.6

Cq)OpMI/IpOBaHHOCTL YMCHUHA KJIaCCI/I(bI/II_II/IpOBaTB XUMHNUYCCKHE
pCaKkiuu 1o pas3IMYHbIM IIpHU3HAKaAM (‘{I/ICJ'Iy " COCTaBy pCarupyromux

BCIICCTB, TCIINIOBOMY 3(I)(I)CKTy peaknuuu, HU3MCHCHHUIO CTEIIeHEeH




OKHCJICHHUA 9JICMCHTOB, O6paTI/IMOCTI/I pcakuuu, Y4aCTHUIO

KaTaau3aTopa)

1.7

ChopmupoBaHHOCTE YMEHHI COCTaBIIATh YpPaBHEHHUS  PEaKIUil
pa3JIMYHBIX THUIIOB, TOJIHBIE WU COKPAIIEHHBIE YPAaBHEHUS peaKUUl
MOHHOTO OOMEHA, YUYUTBIBAS YCIOBUS, TIPU KOTOPBIX ATH PEAKIIHH HIYT

JO KOHIIa

1.8

ChopmupoBaHHOCTE YMEHUI MPOBOJIUTH PEAKIIUH, MOATBEPIKIAIONTNE
KAUECTBECHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacmno3HaBaTh OMBITHBIM NYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPTaHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHUH PaCKPBIBATh CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakuui MOCPECTBOM COCTaBJICHUS

JIEKTPOHHOTO OajlaHca 3TUX peakluit

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBHCHUMOCTh CKOPOCTH

XMUMHUYECKON PEeaKIMK OT pa3Iu4HbIX (PaKTOPOB

1.11

CpopMHpPOBAaHHOCT, yYMEHHH OOBSCHATH  XapaKTep CMEIICHHS
XUMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JACHCTBUS

(mpuaIMn Jle [latennbe)

OO6mrast 1 HeOpraHU4ecKass XUMUS

2.1

CdopMHpOBaHHOCT, YMEHHMH packpbiBaTh cMmbich [lepuomudeckoro
3aKOHa .. Meuneneena u JIEMOHCTPUPOBATH €ro

CUCTEeMATU3UPYIOIIYIO, OOBSCHUTENBHYIO W  MPOTHOCTUYECKYIO

byHKIIUN

2.2

ChopmupoBaHHOCT YMEHHI XapaKTEpU30BaTh AEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3i1eMeHToB 1-4 mnepuomoB Ilepuoanueckoit
cucteMbl xumuueckux osnemeHToB .M. MennaeneeBa, HCHOIB3YA
HNOHATHS «S-, P-, O-3J€KTpOHHBIE OpPOUTAIH», «IHEPrETHUECKHE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTM  HM3MEHEHHsS  CBOWCTB
XUMHYECKUX DJIEMEHTOB M UX COCIUHEHHMH IO MepuojaM U Tpyrnam

[Tepuoanueckoit cuctembl Xumudeckux snemenToB .M. MenneneeBa

2.3

CdopmupoBaHHOCTh yYMEHHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIUE
XMMHYECKHE CBOIMCTBA HEOPraHMUECKUX BEIUIECTB Pa3IMYHBIX KIacCOB,
MOATBEPXKJIATh  CYIIECTBOBAHWE TEHETHYECKOH  CBSI3U  MEXIY
HEOPraHMYECKMMHU  BEHIECTBAMH  C  TOMOUIIBI0  ypaBHEHUH

COOTBCTCTBYOIINX XUMHWYCCKUX peaKI_II/Iﬁ

2.4

C(I)OpMI/IpOBaHHO CTb YMCHI/Iﬁ YCTaHaBJIMBATb MMPUHAJIICKHOCTD

HCOPraHN4YCCKUX BCHICCTB IIO HMX COCTABY K OHpGI{GHéHHOMy KJIacCy




(rpynne) coeaAMHEHUH (IMPOCTHIE BELECTBA — METAJIbl U HEMETAJLIbI,

OKCH/IbI, OCHOBAHUS, KUCTIOTHI, aM(pOTEPHBIE THIPOKCHIBI, COJIH)

2.5

ChopMHpOBaHHOCTh YMEHHUH HCIOJIB30BAaTh XUMUYECKYIO CHMBOJIHKY
UL coCTaBlieHHsT (OpPMYIT BEIIECTB W YPAaBHEHUH XHUMHYECKHX
peaknmii, cuctemaruueckyo HomeHknarypy (IUPAC) u tpuBmambHbie
Ha3BaHMsI OTJENbHBIX HEOPraHWYECKUX BellecTB (yrapHblil ras,
YIJIEKUCHBIA ra3, aMMMaK, rameéHasi W3BEeCTb, Heraui€Hasi H3BECTb,

MUTHEBAs COJIa, TUPUT U IPYTHUe)

2.6

CdopmupoBaHHOCTh yYMEHUHN XapakTepu3oBaTh (ONMUCHIBATh) OOLIUE
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMYHbIX KIACCOB,
HNOJATBEPXKJIaTh  CYIIECTBOBAHWE  TE€HETUYECKOW  CBS3M  MEXAY
HEOpraHMYeCKMMH  BEUIeCTBAaMM  C  [OMOULIbIO  ypaBHEHUI

COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

2.7

CopMHpPOBaHHOCTH YMEHHI TIAHUPOBATH U BBITIOHITH XUMHUUECKHI
SKCIIEPUMEHT (pa3JIoKeHHE TIEPOKCHIA BOJOPOJa B TPHCYTCTBUHU
KaTaJn3aTropa, ONpeelieHHe Cpebl PacTBOPOB BEUIECTB C TTOMOIIBIO
YHHUBEPCAIbHOTO WHAMKATOpa, BIUSHUE pa3IMYHBIX (PaKTOpOB Ha
CKOPOCTh ~XMMHUYECKOW peaklMH, pPeaKIud HOHHOTO OOMeEHa,
Ka4eCTBEHHBIC PEAKIIMU Ha Cyab(aT-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA
KaTHOH aMMOHHS, pelIeHHe AKCIIEPUMEHTAIBHBIX 3a/a4 IO TeMaM
«Metambl» u «HemeTamib») B COOTBETCTBHU C MPAaBUIIAMU TEXHUKHU
0€30MacHOCTH TpPU OOpalleHHH C BEIIeCTBAaMH H J1abOpaTOpPHBIM
000pyI0BaHUEM; MPECTABIIATh pe3yJIbTaThI XUMHUYECKOTO
JKCIEpUMEHTa B (OpME 3alUCH YPaBHEHHH COOTBETCTBYIOLIMX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI cOONIOATh MpaBWiIa IOJb30BAHUS
XMUMHUYECKON TOCYION M JIabopaTopHBIM OOOpYyIOBAaHUEM, a TaKKe
npaBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOprIX XHUMHUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMUYECKUE
MPOLIECCHI, JIEKAIUE B OCHOBE MPOMBIIUIEHHOTO MOTYYeHHsI CEpHOI
KHUCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MpPEICTaBICHHUI 00
o0IMX HAyyHBIX NPUHIMNAX ©  OKOJOTHYECKHX MpolieMax

XUMHYCCKOT'O IIPOU3BOJACTBA

XHUMHS U )KU3Hb. PacyéThl

3.1

CdopmupoBaHHOCTh TPEICTABICHUNH O XUMHUYECKOW COCTaBISIOLIEH

CCTGCTBGHHOH&y‘-IHOfI KapTWUHbl MHpa, POJIM XUMHUU B T[IO3HAHHUU




SIBJICHUWA TPHUPOJABI, B (OPMUPOBAHWU MBIIUICHUS W KYJIBTYpPBI
JUYHOCTH, €€ (YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOU IS
pelIeHHusT TPAKTUYEeCKUX 3a/lad W JKOJOTUYECKH OO0OCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM Cpesie

3.2

ChopMupoBaHHOCTH YMEHUI KPUTHYECKH AQHAJIM3UPOBATh
XUMUYECKYI0 HH(OpMAIMIO, MOJYy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBO KOMMYHMKAIMH, ceTh IHTEpHET U 1pyrue)

3.3

ChopmupoBaHHOCTh YMEHHI COOJIIOJIaTh TIPAaBHJIA DKOJIOTHYCCKU
1e1eco00pa3HOro MOBEAEHUS B OBITY U TPYNOBOH JESITENBHOCTH B
LEIAX COXPAHEHHs CBOETO 3J0POBbS M OKPYKAIOIIEW IPUPOIHOMN

cpenbl

3.4

Oco3HaBaTh OMACHOCTb BO3JICHCTBHST HAa JKUBBIE OPraHU3MBI
ONpENENEHHBIX BEIIECTB, TOHUMAs cMbIcs nokazarens [[JIK, nmoscHsITh
Ha TpuMepax crocoObl YMEHBIICHUS U TIPEIOTBPAIIEHUS UX BPETHOTO

BOS}IGﬁCTBI/IH Ha OpraHuiM 4€JI0BCKa

3.5

CdopMHrpoBaHHOCTH YMEHHUI MPOBOJAUTH BBIYMCIICHUS c
HCIIOJb30BAHUEM TIOHATHS «MaccoBas JOJIA BEIIECTBA B PacTBOPE,
O0OBEMHBIX OTHOLIEHUHM Ta30B MPH XHMHUYECKUX PEAKIMSIX, MAaCChI
BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOIO M3 YYAaCTBYIOUIMX B pPEaKIHUU BEIIECTB,
TeroBoro 3¢ dekra peakuy Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl

BCIICCTB, MPEBPAIICHUA U COXPAaHCHUA SHEPIUn




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHH

1.1

[Ipenmer opraHnveckoid XUMHHU: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAYCHUE B
MOJIYYCHUU HOBBIX BEHIECTB M MaTepuaioB. Teopusi CTPOEHUS OPraHHUYECKUX

coenquHenni A.M. byrnepoBa, €€ 0CHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNnbl OpraHmdeckux BemiecTB. [‘omonorus, wuszomepus.
XHUMH4YECKasi CBSI3b B OPraHUYECKUX COCIAMHEHMSAX — OJUHApHBIE M KpaTHBIE

cBs3u. [IpencraBienne o kiaccuuUKauy OPraHnIECKUX BEIIECTB

1.3

Homenknatypa opraHuueckux COEIMHEHUHN (cHcTeMaTHuyecKas) U TPUBHAJIbHBIE

Ha3BaHMS BaKHECHIITHIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psiA. MeTaH u 3TaH — npocTenmme
MPEICTaBUTENIN AJIKAaHOB: (U3MYECKHEe U XUMHUYECKHE CBOWCTBA (peakuuu

3aMelleHus U TOPEHNs), HaXOXKICHHUE B IIPUPOJIE, OJTydeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH pAd. DTWICH W TPONWIEH —
MpOCTEHIINE MPEICTAaBUTENN AIKEHOB: (U3MUECKHe M XMMHYECKHE CBONCTBA
(peakuuu THUAPUPOBAHUSA, TaJOTEHUPOBAHUS, THUApPATAMH, OKUCICHHUS H

MOJIMMEPU3AIHH ), IOJyYeHHE U TPUMEHEHUE

2.3

Ankanmuensl: Oyramuen-1,3 w MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius mojuMepusanuu). [loydeHne CHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHUA, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH -
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKUMHOB: COCTaB, CTPOCHHC, (bHSPI‘-ICCKPIC u
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHWA, THApAaTAllUuM,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzon: COCTaB, CTPOCHHC, (I)I/ISI/I‘ICCKI/IG 1 XHUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHHUEC U ITPUMCHCHUC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (I)I/I3I/I"ICCKI/Ie u XUMHUYCCKHUC CBOMCTBA (peaKI_II/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIy4YCHUC W IMPUMCHCHUC. TokcuyHOCTB
ApCHOB. I'enetnyeckas CBS3b MCXKAY YTJIICBOAOPOAaMH, MPHHAMJICKAIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoiHBIE UICTOUHUKH YTIIeBO10po10B. [IpupoHblil ra3 u nonyTHbie HETAHBIE




ra3el. HepTh 1 €€ mpoucxoxaeHue. CrocoObl mepepadoTku HE(TH: MEePEroHKa,
KPEKUHT (TEePMHUYECKUH, KaTaduTU4ecKuil), muponus. [IpoaykTsl mepepaboTku
He(TH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITy. KameHHBIH yronp u

MPOIYKTHI €0 epepaboTKH

Kucnopoaconepxaiiiue opraHuyecKue CoeMHEHMs

3.1

[IpenenbHble 0JIHOATOMHBIE CIUPTHL. METAHOJ U 3TAHOJ: CTPOCHUE, PU3HIECKUE
U XUMUYECKHE  CBOWcTBa  (peakuuM C  aKTUBHBIMH  METaJUIAMH,
rajJjioreHOBOIOPOJIaMU, TOPEHHE), IpPUMEHEHHE. BoJOpOoJHBIE CBS3U MEXKIY
MOJIEKyJIaMH CIIUPTOB. JleMCTBME MeTaHOJIa W 3TaHOJIAa HA OPraHU3M 4YeJIOBeKa.
MHoOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPUH: CTpOeHHUE, (pu3nyeckue u
XUMUYECKHE CBOWCTBa (B3aUMOJIEHCTBUE CO  IICJIOYHBIMU  METaJlJIaMH,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHBIE CIHPTHI). JleficTBUEe HaA OpraHusm

YCJI0BCKa. HpI/IMCHeHI/IC rIMOepruHa U 9TUJIICHTJIMKOJIA

3.2

®deHoy1:  CTpOEGHHME MOJEKYNbl, (U3NYECKHNEe ¢ XUMHYECKHE CBOMCTBA.

Toxcuunocts penomna. [lpumenenue dhenomna

3.3

Anpaerunibl 1 KeToHbI. DOpMaIbIAETH I, alleTANBACTH: CTpOeHNE, GU3UIECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMHM OKUCIEHUS W BOCCTAHOBJICHMS, KaYeCTBEHHBIC

peaxiun), noyuyeHue u IpuMeHeHue

3.4

OMHOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KHCIOTH.. MypaBbHHAsS M YKCYCHas
KHCJIOTBI: CTPOCHHUE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIITHE /IS
Kllacca KHUCJIOT, peaknus dSTepuUKaIuu), TIOJIydeHHEe W IPHUMCHEHHE.
CreapuHOBasi ¥ OJICMHOBAs KHUCJIOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KUCIIOT. MBlla KaK COJIM BBICIITHX Kap6OHOBI)IX KHUCJIOT, UX MOIOIICC ﬂeﬁCTBHe

3.5

CrnosxHble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIPOIN3 CIIOXKHBIX
a¢upoB. Kupsl. I'maponus xupoB. [Ipumenenue xupo. buosorudeckas poJib

KUPOB

3.6

VYrneBojpl: cocras, Kiaccuukamnus yriaeBoAoB (MOHO-, TU- U TOJUCAXapUIBI).
I'moko3a — mpocTelmii MOHOCaxXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
(bu3nyecKkre 1 XUMHUYECKHE CBOMCTBA (B3aumoaeiicTeue ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMMa4dHBIM pacTBOpoM okcuaa cepeodpa(l), BoccraHoBiCHHE,
OpO’KEHHME TJIIOKO3bI), HAXOXKJICHHE B MPHUPOJE, NMPUMEHEHHE, OHOJIOrHYecKas
poinb. @otocuHTe3. PPyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman u 1emntono3a Kak
npupojHbie mojauMmepbl. CTpoeHHE Kpaxmalia M IeNIon03bl. DUu3ndyeckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAA pCaKIUA C I/IO,Z[OM)

A30Tcozlep>1<aume OpTraHU4Y€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTCpHBIC OpraHn4YeCKUC COCIHUHCHUS. dusznueckue u

XHUMHUYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpumepe PHI/IL[I/IHE[). buonoruyeckoe




3Ha4YeHUEe aMUHOKUCIOT. IlenrTuanl

4.2

benkn kak IpUpOIHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOHCTBAa OEIIKOB:

TuApOJIn3, ACHATypalus, KaAYCCTBCHHBIC PCAKIIMU HaA Ocnku

BbICOKOMOTNIEKYIIAPHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHHMI: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPU3ALIUY, CPEIHSS MOJIEKYIISIpHas
macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEAMHEHUH —

nmomMmMepus3anyAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4EHHMs] BELIECTB U HX [PEeBpaLCHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,

Kay4dykoB. [lonydeHre CHHTETHYECKOTO KaydyKa U PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

1.1

XUMHUYECKUHN 37eMeHT. AToM. SIapo aTtoma, M30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTryeckue YpOBHH, MOAYPOBHU. ATOMHBIC opOUTay, S-, P-, d-dJIEMEHTBHI.
OcoOeHHOCTH pacmpeeNieHus 3JIeKTPOHOB [0 OpOUTaIsiM B aTOMax 3JE€MEHTOB

MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHASI KOH(UTYpaLIHsI aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XumMudeckux snementon .M.
MenneneeBa. CBsi3b MEPUOAMYECKOTO 3akoHa W Ilepumogumyeckoil cHUCTEMBI
xuMuueckux aemMeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XHUMHUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXHBIX BEUIECTB MO TpyHnaM U MepHoJaM.

3HayeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMHueckass CBS3b. Buabl XMMHUUYECKOW  CBS3U
(KOBaJ'IeHTHaSI HCIIOJIIpHAasd MW IIOJIpHAasA, HOHHAasd, MeTaJ’IHI/I‘IeCKaﬂ). Honsr:
KaTHOHBI 1 aHUOHBIL. MexaHU3MBbl O6paSOBaHI/I$I KOBAJICHTHON XMMUYECKOI CBS3H

(0OMEeHHBIH U TOHOPHO-aKLENTOPHbI). BonoponHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIAPHOT'O U HEMOJICKYJIIDHOI'O CTPOCHUS. 3aKOH MOCTOSHCTBA
coCTaBa BelllecTBa. THIBI KPUCTAJTNIMICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCI_HéTKI/I. Ilonsatue o AUCTICPCHBIX

cucreMax. VMcTMHHBIE U KOJJIOMIHBIE pacTBOPBLI. MaccoBas [0JIs BelIECTBa B




pactBope

1.6

Knaccugukanus HeopraHnuecknx coeannennii. Homenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckas — peakuus.  Knaccudukauust ~— XMMHUYECKMX — peakuuid B
HEOPraHMYECKON U OPraHMYeCKOM XMMHHU. 3aKOH COXpPaHEHMsI MAacChl BEIIECTB,

3aKOH COXpaHCHUA U PCBpAlICHUSA SHCPIUr IIPpHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYEcKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsIHME XuMH4eckoro pasHosecus. [Ipunnun Jle [llarense

1.10

DnekrponuThdeckas aucconuanus. CunbHbIe W ciadble anmekTponauThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIa4d, HeﬁTpaHBHaﬂ, aIejIovHast. PCaKHI/II/I HOHHOT'O

oOmeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemerannsl. Tlonoxxenue HemeramnoB B [lepuonnyueckoid cUCTEME XUMUYECKUX
anemenToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOEHHUsI aTOMOB. DuznuecKue

CBOIMCTBA HEMETAJJIOB. AJUIOTPONHS HEMETAUIOB (Ha MPUMEpPE KUCIOPOia, CEpBI,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXXHEHIIMX HEMETAIOB (TAJIOT€HOB, CEphbl, a30Ta,
dbocthopa, yrmepoga W KpEeMHHUS) U HX  COCIAUHEHHH  (OKCHJOB,
KHCJIOPOJICOZCPKAIUX ~ KHUCIOT, BOJOPOJHBIX coenuHeHuid). [IpumeHenue

Ba)KHEHIIINX HEMETAJIJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. I[lonoxxenue metamwioB B Ilepuoanueckoil cucremMe XUMHUUYECKUX
anemenToB JI.1. MenaeneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JIOYEK
aToMOB MeTaiioB. O01ue gusndeckre cBoiicTBa MeTaioB. CIulaBbl METaJLIOB.

DIIEKTPOXUMHUYECKHUI PsiJl HANIPSHKEHUI METaJlJIOB

2.4

XWMHUYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATpWM, Kalaui, KaabIUH,
MarHui, aJllOMUHUHN, ITUHK, XpOM, JKeJIe30, MeAb) U UX coeauHeHuid. OOmme

CIIOCOOBI MOJIY4CHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy 1 TCXHHUKE

2.5

I'eneTnyeckas cBA3b HCOPraHNM4YCCKHUX BCUICCTB, IIPUHAMJICIKANNX K PA3JIMYHbIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecreueHHH 3KOHOFH‘ICCKOI>'I, 3HepreTquCKOﬁ U THUIIEBOM
6e3OHaCHOCTI/I, Pa3sBUTHU MCOULIUHEI. [Tonstue o HAaY4YHBIX MCTOJAaX IMO3HAHUSA

BCIICCTB U XUMHNYCCKHUX peaKI_II/Iﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAaYYHBIX HNPUHIOUIIAX TPOMBIIIIICHHOI'O IMOJIYYCHUS




Ba)XHEUIINX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE
CTPOUTEIBbHBIE MAaTE€pUAJIbl, KOHCTPYKUMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpamMuKa, MaTepuajibl JUIsl JJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKHE U

MUHEpaIbHbIe yI100peHus

3.3

XuMHUsT W 3]I0pOBbE UETOBEKA: IMIpaBWIa WCIHOJb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBmiIa 0E30TTACHOTO UCTIOJIL30BaHUS TIPEIapaToB OBITOBOM XUMUHU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Xumus. 10 knacc. I'abpuensia O.C., Octpoymon W.I'., Cnaakos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

* Xumus. 11 knacc. I'abpuensu O.C., Octpoymos WN.T'., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

Xumus, 11 kmace/ Epemun B.B., Ky3smenko H.E., Ipo3noB A.A., Jlynun
B.B.; nox penaxmueii Jlyauna B.B., OGmiectBo ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01iecTBo «M31aTenbcTBO

«HpOCBGHIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

B.B. Epemun, A.A. [Ipo3nos, N.B. Bapranoa. Meroandeckoe mocodue K
yueOnukam B.B. Epemuna, H.E. Ky3pmenko, B.1.Tepennna u ap. Xumus.
6a30BsIil ypoBerb 10-11 kmaccel.- M.

Meronnueckne ceMHHApHI 0 yueOHOMY nipeameTy «Xumus». — URL:
https://edsoo.ru/metodicheskie-seminary/ms-himiya/.

Mertoauyeckre HHTEPAKTUBHBIE KEHUCHI IO YUEOHOMY MPEIMETY «XHUMUS». —
URL.: https://edsoo.ru/metodicheskie_kejsy/.

NuTepakTUBHBIE BUPTYaIbHbIE 1a0OPATOPHBIE U MPAKTUYECKHE pabOThI Ha
yII1yOJICHHOM YpOBHE 1O yueOHOMY npeaMeTy «Xumusi». — URL:

https://content.edsoo.ru/lab/.



Metonnueckue nocodus no yueoOHomy npeamety «Xumus». — URL:

https://edsoo.ru/mr-himiya/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET

https://edsoo.ru

WNHTepakTuBHBIE BUPTYabHbIE TAOOPATOPHBIE U MPAKTHYECKUE padOTHI Ha
yrayoJICHHOM YpPOBHE 10 yueOHOMY npeaMety «Xumusi». — URL:
https://content.edsoo.ru/lab/.

[Topran gucranunonnoro odydenus https://do2.rcokoit.ru/

Hcnoan3yeMoe 000pyaoBaHHe U IPOrPaMMHOe o0ecrniedyeHne, MpuodpeTeHHoe B paMKax
MOJIyYeHHUs CyOCHIUN:

1. HuTepakTuBHAs MaHENb

2. IudpoBoii 2IeKTPOHHBIN MUKPOCKOTI

3. Y4eOHO-IeMOHCTPAIIMOHHBIN KOMIUICKC I KaOMHETa XUMUHM (paboyasi CTaHITus,
Mouutop, [TK-momyip)



