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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XUMUM Ha YpOBHE CpeAHEero oOmiero oOpa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoit ®Deaepanun», TpeOOBaHUN K pe3yJbTaTaM
OCBOCHHS (efepanbHOil 00pa30oBaTENbHOM MPOTPAMMBI CPETHEr0 OOIIero
oOpazoBanuss  (DPOII  COO), npencraBiaeHHslx B DenepanbHOM
rocysapctBeHHOM oOpazoBarenbHoM cTangapte COO, ¢ yuérom Konnenuuu
npenojaBaHus  ydyeOHoro  mpeamera «XuMus» B 00pa3oBaTEIbHBIX
opranuszauuax  Poccuiickon — depepauuu,  peaM3yOIMX  OCHOBHBIE
o0pa3zoBaTeIbHbIE MPOrPAMMBI, U OCHOBHBIX MOJOKEHUN «CTpaTeruu pa3BUTHUS
Bocnutanuss B Poccuiickoii ®epepauun Ha nepuon g0 2025 ropay
(Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MpOorpaMMbl MO XUMUH, K ONPEIEICHUIO
oOmiel crpaterud OOy4YeHMs, BOCIHTAHUS U Pa3BUTHA OOyYarOIIUXCS
cpeacTBamu ydeOHoro mpeamera «Xumus» mnga 10-11 knaccoB Ha 06a3zoBoM
YPOBHE COCTaBWJIM  KoOHUeNTyaidpHble mnonoxkenus DOIoC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIeH, COAepKaHus, pPe3yJbTaToB OOy4YeHHUS W
TpeOOBaHUM K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON OpPraHU3aIluy, SBISIETCS HEOTHEMJIEMOM YacThl0 MX
oOpazoBaHHOCTH. OHO CIYXKUT 3aBEpIIAOIIMM JTAllOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHUCTEME XHMMHUYECKOro oOpa3oBaHHsA. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TPUPONBI, (HOPMUPOBAHHS MHUPOBO33PEHUS U 0OIIEH
KyJbTYpPhl 4YENIOBEKa, a TAaKkKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K
CBOEMY 3/I0POBbIO U IPUPOAHON cpene. Peanuzyercs xumuueckoe oOpa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUS CpPeACTBAMU
y4eOHOro nmnpeaMera «XUMHUSD», COJIEpKAHUE U IOCTPOEHUE KOTOPOIo
OTpeJieieHbl B MIPOrpaMMe MO0 XUMHUHU € YUETOM crelupUKU HAYKU XUMUH, €€
3HAQ4YE€HUS B MO3HAHUM MPUPOIBI U B MATEPUATILHON KU3HU OOIIECTBA, @ TAKKE C
y4€TOM OOIIMX 1eNed M MPUHLHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME€ CHCTEMBI CpeaHero obmiero oOpasoBanusi B  Poccuiickoii
denepanuu.

XUMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPaeT 0cOOYI0 poib B
COBPEMEHHOW IMBWJIM3allMM, B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOU
KyabTypbl. OHa BHOCHT CBOM BKJIaag B (OPMHUPOBAHUE PAIMOHAIBHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHUE LIEJTOCTHOIO TMpeJCTaBlieHus 00



OKpYXXalollleM MHUpE KaK O €IMHCTBE IMpPUPOABI MU YEJIOBEKa, KOTOpPOE
dbopMHpyeTCsT B XMMUM HAa OCHOBE ITOHMMAaHUS BEUIECTBEHHOTO COCTaBa
OKpPY>KaroIEero MMpa, OCO3HAHMS B3aMMOCBS3U MEXIY CTPOCHUEM BEIIECTB, X
CBOMCTBaMH U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aMMOJEWUCTBYSI C JPYTMMH €CTECTBEHHBIMHU HAayKaMH, XHUMHS
CTajla HEOThEMJIEMON YacThbI0O MUPOBOW KYJIBTYpbl, HEOOXOJUMBIM YCIOBUEM
YCHEIIHOIO TPYyJa M XKU3HHU KaXI0ro wieHa ooOmectBa. CoBpeMEHHass XUMHS
KaK HayKa CO3HMJATEIbHAsl, KaK HayKa BBICOKMX TEXHOJOTMM HaIlpaBJI€HA Ha
penieHre riao0agbHBIX MPOOJeM YCTOMYMBOTO pa3BUTHSA 4YEJIOBEUECTBA —
CBIPbEBOM, DSHEPreTUYECKOM, TMHUIIEBOM, SKOJOTMYeCKOM O€30MacHOCTH U
OXpaHBbI 3I0POBBSL.

B cooTrBercTBUM ¢ OOIIMMHU IENSIMA M MPHUHLIMIIAMUA CPEIHEro OOIIEero
obpazoBaHus cojepkanue mnpeaMera «Xumus» (10-11 kmaccel, 0a30BbIT
YPOBEHb W3Y4YE€HUsS1) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOIIEKYJIbTYPHYIO
NOATOTOBKY  oOydarouuxcsi,  HEOOXOJMMYK UM Uil BbIpaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOIO BKJIIOYEHUS B KU3Hb COLIMYMA,
NpOJOJDKEHUsT 00pa3oBaHMs B Pa3IUYHBIX O0JIACTSIX, HE CBSI3aHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocTaBnsOmUMHA MpeAMeTa «XUMHUSD SBISIOTCS 0a30Bble KypChl —
«Oprannueckas xumusi» U «OOImas U HEOpraHWYecKass XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHUS KOTOPBIX SBIISIFOTCS OCHOBBI 0a30BOM HAayKH:
cHUCTeMa 3HaHWH M0 HEOPraHWYECKOU XUMUU (C BKIIOUCHUEM 3HAHUN U3 o01Ien
XUMUH) U OpraHndeckoil xumuu. @opMupoBaHUe AJAHHOW CHCTEMbI 3HAHUHN NIPU
U3y4YeHUU TpeaMeTa o0ecrneuynBaeT BO3MOXKHOCTb PACCMOTPEHHsI BCETro
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATHIA, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa conepxaHusi KypcoB — «Opranudeckast xumusi» U «OOmas u
HEOpraHu4ecKass XuMus» c(HOpMHpOBaHa B MPOTrpaMMe MO XMMHH Ha OCHOBE
CHUCTEMHOIO MOJXO0Ja K H3Y4YeHHMIO Y4YeOHOro MmaTepuana U 0OycCiIOBIEHa
UCTOPUYECKH OOOCHOBAHHBIM  DPAa3BUTUEM 3HAHUM Ha  OMNpPEACNIEHHBIX
TEOPETUYECKUX YPOBHIX. Tak, B Kypc€ OpPraHMYECKOW XHMHUHU BELIECTBA
paccMaTpUBAOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPTaHHUYECKUX
COCAMHEHNH, a TAaKXE Ha YPOBHE CTEPEOXUMHUYECKHUX M IIIEKTPOHHBIX
npeacTaBlieHuid O cTpoeHuu BemiecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JAlOTCSl B Pa3sBUTHM — OT YIJEBOJOPOJAOB IO CIOXKHBIX
OMOJIOTMYECKH AaKTUBHBIX cOoequHeHud. B Kypce opraHuyeckod XuMmuu
NOJy4yaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHMsI TE€PBOHAYAJIbHBIE TMPEJCTaBICHUS O XHUMHYECKOW CBS3H,



KJIacCU(DUKAITMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHMSI, O XUMHUUECKOUN PEaKIIUH.

[Ton HOBBIM yTJIOM 3peHUsT B MpeaMeTe «XUMHsS» 0a30BOr0 ypOBHS
paccMaTpUBaeTCs W3Y4YEHHBI Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKU Marepuad M (AKTOJIOTHYECKHUE CBEIEHHS O BEUIECTBAX W
XUMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO1asi 1 HeopraHudeckas
XUMUS» OOYyYaIOMIMMCS TPEAOCTABISETCS BO3MOKHOCTh OCO3HATh 3HAUCHHE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX U METOJIOJIOTHYECKUX
MO3UIMH, TIIyOKe MOHATh UCTOPUUECKOE M3MEHEHUE (DYHKIIMM 3TOTO 3aKOHA —
oT 00o01IaromIel 10 OOBIACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, MX COCTaBe,
CTPOCHUH, CBOWMCTBaX M MPUMEHEHUH, & TAKKE O XUMUYECKHX PEAKIHUSIX, UX
CYIIHOCTH W 3aKOHOMEPHOCTSIX MpOTeKaHus JomojHsercs B kKypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJICp)KAaHUs, HUMEIOIIUMHU KYJIbTYPOJIOTUYECKUN U
NPUKIIAHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3U
XUMUHU C JIPyTUMU HayKaMH, PAacKpbIBalOT €€ pPoJib B IO3HABATEIBHOU H
MPAKTUYECKOMN JEATEIHHOCTU YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS
K MpOIEeCCy TBOpPUECTBA B 00JIACTM TEOPUU W MPAKTUUECKUX MPUIOKEHUM
XUMUH, TIOMOTAIOT BBITYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX NpoOJeMax, CBS3aHHBIX C XHUMHEH, KPUTHYECKH
OCMBICTUBATh HWH(MOPMAIMI0O U TNPUMEHITh €€ Ui TONOJHEHUS 3HAHUM,
pelieHnusT MHTEJUICKTYyalIbHBIX M OAKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amad. B nenom conepxanue ydeOHOro mnpeaMera «XHUMHs» JaHHOTO YPOBHS
U3y4eHUs] ~ OPUEHTUPOBAHO  HA  (QopMUpOBaHHE Yy  OOyYarOIIMXCS
MHUPOBO33PEHUYECKON OCHOBBI JUIsl MTOHUMAaHUS (HUIOCODCKUX HIAEH, TaKMX Kak:
MaTepuajbHOE €IMHCTBO HEOPraHMYECKOr0 M  OPraHMYecCKOro  Mupa,
00yCJIOBJIEGHHOCTh CBOMCTB BEILLIECTB X COCTAaBOM U CTPOCHHUEM, IT03HABAEMOCTD
MPUPOJIHBIX SIBJICHUI MyTEM SKCIIEPUMEHTA U PEUICHUS NPOTUBOPEUUNA MEKIY
HOBBIMH (paKTaMU U TEOPETUUYECKUMH MPEINOCHIIKAMU, OCO3HAHUE POIH XUMUU
B pEUIeHUH HKOJIOTMYECKUX MpoldiieM, a Takxke mpodieM cOepexeHus
SHEPreTUYECKUX PECYpPCOB, ChIPbS, CO3JaHUSI HOBBIX TEXHOJOTUA H
MaTepuanoB.

B nmnmane pemenus 3amad  BOCHUTAHUS, pPa3BUTHUA M COLMAIM3ALUAU
00yyJaromuxcsl MPUHATHIE TPOTpaMMON MO XUMUM TOAXOJbI K OIMPEACICHUIO
COJICp’)KaHUSI W TOCTPOEHUS MpeaMeTa MpeAycMaTpuBalOT (HOpMUpPOBAHUE
YHUBEPCAIBHBIX YYEOHBIX JIEUCTBHM, HWMEIOIMMX O0a30BO€ 3HAYCHHE IS
pPa3NUYHBIX BHUJAOB JCSATENBHOCTU: PEIICHUS NpoOJieM, TOWCKa, aHalu3a |
00paboTku  MHQOpPMAIMK, HEOOXOAMMBIX JJISI NPUOOPETEHHUsS  OIbITa



MPAKTUYECKON U HCCIIEIOBATEIBCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE
MECTO B IMO3HAHUU XUMHUH.

B npakTuke mpemnojaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs, TaKk W Ha YPOBHE CpEAHEro OOIIero oOpa3oBaHusA, NIpH
OTIPENICTICHUHN COJIEPKATEIBHOW XapaKTEPUCTUKHU IeJIe M3ydeHHs MpeaMeTa
HalpaBJICHUEM TIEPBOCTENIEHHOW 3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCA
dbopMupoBaHHE OCHOB XHMHYECKOM HAayKM Kak OOJIaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUYECKOW JIESITEIHbHOCTH YEJIIOBEKa U KaK OJIHOTO W3
KOMITOHEHTOB MHUPOBOM KyJbTypbl. C METOAMYECKOW TOYKH 3pPEHHUs TaKOu
NOAXOJ K ONpPENENCHUI0 UeJedl H3ydyeHUsl MpeAaMeTa SIBISETCS BIOJIHE
ONpPaBJaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUSI TJIABHBIMU LIEJISIMU U3YyYECHUS MpeIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SABIISIOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHUYECKHUX 3HAHUN KaK BaKHEHUIIEH
COCTABIISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B OCHOBE
KOTOpPOHM JIeKaT KIFOUEBbIE TOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI M
TEOpUU XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE M TOHUMaHUE
CYIIHOCTH JOCTYHHBIX O0OOOIIEHUNA MHUPOBO33PEHUYECKOrO XapakTepa,
03HAKOMJICHUE C UCTOPUEHN UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHMEe U pa3BUTHE TPEJICTABICHUNA O HAyYHBIX METOJaX
MO3HAHUSI BEIIECTB M XHWMHUYECKHX PEaKlMi, HEOOXOAUMBIX IS
npuoOpeTeHUs YMEHHH OpPUEHTHUPOBATHCS B MHpPE BEIIECTB U
XUMUYECKUX SIBIICHUM, UMEIOIINX MECTO B MPUPOJAE, B MPAKTUUECKOU U
MIOBCEIHEBHOM KU3HU;

e pa3BUTHE YyMEHUH © CIOCOOOB JIESITENILHOCTH, CBSI3aHHBIX C
HAOOICHMEM U OOBACHEHHMEM  XUMHUYECKOIO  DKCIIEPUMEHTA,
coOJII0ICHUEM TPaBUII 0€30MacHOr0 00pallleHUsI C BEIIECTBAMM.

Hapsany c¢ »tum, coaepxkaTenbHas XapaKTEepUCTUKA Ienedl U 3aaad
U3y4YeHUs MpeAMeTa B MPOrpaMMe MO XUMHHM YTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBUM C HOBBIMM MPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIEero
oOpazoBanus. CerogHs B NpenoJaBaHui XUMUU B OOJIbILIEH CTENEHU OTIAETCA
NPEANOYTeHNE  MPAKTUYECKOM  KOMIIOHEHTE  COJEp)KaHus  OOydYeHHs,
OpUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 00IIe00pa3oBaTeIbHOM
OpraHu3alliM, BIAJCIOIET0 HE Ha0OpOM 3HAHWM, a QYHKIMOHAIbHOU
rPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOTO TOJIyYEHHUS 3HAHUM
Y IPUMEHEHUS UX B PEAIbHOM KU3HU JIJIs1 PEIICHUS MPAKTUYECKUX 3a/1au.

B cBsi3u ¢ 3TUM mpu u3ydeHHH TpeaMeTra «XUMUs» JTOMUHUPYIOIee
3HauY€HHE MPUOOPETAIOT TAKKE LIEJU U 3a]]a4M, KaK:



aganTamnys OOyYaromMXcs K YCIOBUSM JUHAMHYHO Pa3BUBAIOLIETOCA
Mupa, (HOPMHPOBAHHE WHTEIUICKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K
caMo00pa3oBaHUIO,  COTPYAHMYECTBY,  CAMOCTOATEIBHOMY  TPHUHITHIO
IPaMOTHBIX PENIEHUN B KOHKPETHBIX >KU3HEHHBIX CUTYaIUSAX, CBA3AHHBIX C
BEIIECTBAMHU U UX PUMEHEHHUEM;

dbopMupoBaHUe y OOYYArOIIMXCS KIIOYCBBIX HABBIKOB  (KJITFOYEBBIX
KOMITETEHIIN), UMEIONINX YHHBEPCATLHOE 3HAYEHWE ISl Pa3IMYHBIX BHJIOB
NEeSTENbHOCTH:  pEIIeHHWs] MpoOiieM, TOucKa, aHamu3a U 00paboTKH
uHpopMaIi, HEOOXOJUMBIX JUIsi MPUOOPETEHUS ONbITa JIEATEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHWHM XHMHH, a TaKXKe ISl OIICHKU C
NO3ULUN 3KOJOTMYECKOM O€30MacCHOCTU XapakTepa BIUSHUSA BELIECTB U
XUMUYECKUX TPOIECCOB HA OPTaHU3M YeJIOBEKA U MPUPOJIHYIO CPEIY;

pPa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O00ydYarImMXCcs: CIOCOOHOCTH CaMOCTOSITENIbHO MTPHOOpETaTh
HOBBIC 3HAHUS IO XUMHUU B COOTBETCTBHHM C >KU3HEHHBIMH ITOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JUIsl TOWCKA U
aHanu3a Yy4eOHOW U Hay4YHO-TIOMYJSIpHOM HWHMOpMAIUU  XUMHUYECKOTO
COJIEpKaHUS;

dbopMupoBaHHEe U pa3BUTUE Y OOY4YAIONIUXCS ACCOLIMATUBHOIO U
JIOTUYECKOTO MBINUICHUS, HAOII0JAaTEeIhHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOJIMMbI, B YaCTHOCTH, NpPHU IUIAHUPOBAHUH U
TIPOBEICHUH XUMUYECKOTO IKCIIEPUMECHTA;

BOCIIUTAaHUE Yy OOydJamuxcs YyOSKIEHHOCTH B TYMaHHCTHYECKOU
HAIPABJICHHOCTH XUMUH, €€ BAXKHOW POJU B PEIICHUU TIOOAIBHBIX MPOOIeM
PalMOHAIIBHOTO MPUPO/IOIIOIB30BAHUS, TOMOJIHEHHS YHEPTETUYECKUX PECYPCOB
M COXpaHEHHUS TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
Oepe)XKHOTO OTHOLICHHWs] K TPUPOJE W CBOEMY 3J0POBBIO, a TaKxKe
NPUOOPETEHHS OMbITA HWCIOJB30BAHUS TOJYYCHHBIX 3HAHUM MJI TPUHSATHUSA
I'PaMOTHBIX PEIICHUN B CUTYalUsX, CBI3AHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yueOHOM miaHe cpeaHero oO0mIero oOpa3oBaHUsl MpeaMeT «XUMUSDH)
0a30BOro YpOBHS BXOJUT B COCTaB MpeAMETHON obnactu «EctectBenHo-
HAyYHBIE TIPEIMETHI.

OO6miee ynciao 4acoB, OTBEACHHBIX IS M3YyUYECHUS XMMHUM, Ha 0a30BOM
YPOBHE CpeaHEro ooIiero oopa3zoBanus, coctanisier 68 yacos: B 10 kinacce — 34
yaca (1 gac B Hegemnto0), B 11 knacce — 34 gaca (1 gac B HeAemiO).



COJEPXXAHME OBYUYEHUA
10 KITIACC
OPTAHUYECKASA XUMUA

Teopernyeckune 0CHOBBI OPraHMYeCKOM XUMHHU

[Ipenmer opraHnyecko XUMHUU: €€ BO3BHUKHOBEHUE, PA3BUTHE U 3HAUEHUE
B NIOJIyYEHHH HOBBIX BEILECTB U MaTepuaoB. TeopHsi CTPOCHHS] OPraHUYECKUX
coenuneHnd A. M. bytnepoBa, €€ OCHOBHbIE NOJIOKEHUA. CTPYKTypHBIE
(dopMyJibl OpraHu4ecKuX BellecTB. ['omMosorus, n3omepus. XuMuueckas CBs3b
B OPTaHUYECKUX COEAUHEHUIX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o  KjnaccU(UKAIMM  OPraHUYECKUX  BEIIECTB.
HomenknaTypa opraHnyeckux COeAMHEHUHN (CUCTeMaTUYecKas) U TPUBHAJIbHBIC
HAa3BaHMs BAXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHUs BEUIECTB M UX IPEBPALICHUN:
O3HAaKOMJIEHHE ¢ 00pasllaMH OpPraHWYeCKHUX BEIIECTB U MaTepHallaMH Ha MX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPTraHWYECKHUX BEUIECTB, HAOIIOJECHHUE U
ONKMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB MPU HarpeBaHuu (TUIaBJIeHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMH psAx. MeTraH M 3TaH —
npocTeiine MpeACTaBUTENHN AIKaHOB: (U3NYECKHME U XMMUYECKHE CBOICTBa
(peakiuu 3aMElIeHUs] U TOPEHHs), HAaXOXJEHUE B MPHUPOJE, IMOJIyYeHUE U
IpUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKHM psll. DTUJIEH U MPONUIEH
— MPOCTEUIINE NMPEACTABUTEIN AJTKEHOB: (PU3NYECKUE U XUMHUUECKHE CBOMCTBA
(peakuMu TUAPUPOBAHUS, TATOT€HUPOBAHUA, THUAPATALMU, OKHUCJIEHUA U
MOJIMMEPHU3ALIHH ), TOJIyYeHUE U IPUMEHEHHUE.

Ankanuensl: Oytanuen-1,3 u metunOyTaauen-1,3: cTpoeHue, BaxXHeHIue
XUMHUYECKHUE CBOWCTBA (peaxuust MOJIMMEPU3ALIIN). [Tomyuyenue
CUHTETHYECKOTO KayuyyKa U pE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHI psi.
ALlETWIEH — TPOCTEHIIMN MPEACTABUTEND AJIKWHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XMUMHYECKHE  CBOMCTBa  (peakuuu  THIPUPOBAHUS,
raJIorTeHUPOBAHUS, THAPATAIIMU, TOPEHHUS), TOTYYEHUE U IPUMEHEHHE.

Apenbl. beH3o0i1: coctaB, CTpoeHHEe, PU3MUYECKUE U XUMUUECKHUE CBOMCTBA
(peakuuu rajoreHUpoBaHUS W HUTPOBAHMS), MOJIYYEHUE U TNPHUMEHEHHE.



Tonyon: cocmas, cmpoenue, uzuueckue u XumuyecKue ceolcmea (peaxyuu
2a102eHUPOBAHUsl U HUMPOBAHUs), NOJYYeHUue U npumeHeHue. TOKCUYHOCTb
apeHoB. ['eHeTHuyeckas CBSI3b MEXK]Y YIVIEBOJOPOAAMH, MPUHAUICKAIIUMU K
Pa3IMYHBIM KJIACCAM.

IIpupoaHbple MCTOYHUKH YINIEBOAOPOAOB. IIpUpOoaHBIM ra3 W MOIyTHBIE
HedTaubie Ta3pl. HegTh u e€ npoucxoxaenue. CrnocoObl nepepaboTku HedTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHI, KaTaJuTU4YEeCKuil), nmupoaus. [IpoayKTsl
nepepaboTKku He(pTH, WX NPUMEHEHHE B MPOMBIIUICHHOCTH W B OBITY.
KamMmeHHbII yrosib 1 NpoayKThl €ro nepepaboTKu.

DKCnepyUMEeHTAIbHbIE METO/bl M3Y4YEHHUsl BEIECTB M MX IMpPEBpalICHUM:
O3HAKOMJIEHHE € O0pa3uaMu IUIACTMACC, KaydyyKOB W PE3UHbI, KOJUIEKIUU
«Hedptp» u  «Yroap», MOAECTUPOBAHHWE MOJEKYJ YIJEBOJAOPOAOB H
rajJOr€HONPOU3BO/IHBIX, IPOBEJCHUE OPAKTHUYECKON paboThl: MOJydYeHUe
ATUJIEHA U U3YUYEHHUE €TI0 CBOMCTB.

Pacuérnsie 3anaun.

Boruncnenuss mo ypaBHEHUIO XHMHUYECKOM peakuuu (Macchl, o0bEMma,
KOJIMYECTBa HMCXOJHOTO BEIEeCTBA WJIM MPOJAYKTa PEaKIMH MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WJIU IMPOAYKTOB
peakiun).

Kucaopoaconep:xamnue opraHniecKue coeAMHeHHU

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHOJ: CTPOCHHE,
du3nueckue U XUMHUYECKHE CBOMCTBA (peakuMM C aKTUBHBIMU METaJlJIaMU,
raJIoreHOBOJIOPOJaMu, TOPEHHE), NpPUMEHEHHE. BOoaopoaHbIE CBA3M MEXIY
MOJIEKYJIaMHU CITUPTOB. /[elicTBHE MeTaHOIa U 3TaHOJIa Ha OPTraHN3M YEJI0BEKA.

MHoroaToMHble CHUPTHL. ODTHICHIVIMKOJIb W TJIMIEPUH: CTPOCHHE,
du3znueckue M XHUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHUE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl peakUusi Ha MHOrOaTOMHbIe cniupThl). [leficTBue Ha
opraHusM yenoBeka. [[puMeHenune rauueprHa U 3TUIIEHTJIMKOJIS.

®deHon: CTpoeHUE MOJIEKYJbl, (PU3NYECKHEe W XHUMHYECKHE CBOICTBA.
Tokcuunocth (penona. [lpumenenne gpeHona.

Anbaeruapl U Kemonvi. Dopmanbaerua, aneTaabIerul: CTPOCHHUE,
¢u3nyeckue U XUMUYECKUE CBOMCTBA (PEaKIMN OKUCIICHUS U BOCCTAHOBJICHMUS,
KaueCTBEHHBIE PEAKIUH), TOTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpelieTbHbIE KapOOHOBBIE KHUCIOTBHL.. MypaBbuHas U
YKCYCHAasi KUCJIOTBL: CTPOEHHUE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
olOmue I Kjacca KHUCJIOT, peakmus JSTepuduKanuu), T[OJydYeHue W
npuMmeHeHue. CTeapruHOBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIINX



KapOOHOBBIX KHCJIOT. MbUIa Kak COJU BBICHIMX KapOOHOBBIX KHCJIOT, HX
MOIOIIlee JICHCTBHE.

Cnoxsble 3QUpbl Kak OPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxubix dpupoB. Kupsl. [mapomus xupoB. I[lpumeneHue KupPOB.
buonoruueckas poyib )KUpPOB.

VYrneBoapl: cocraB, Kiaccuukauus —yriaeBoAoB (MOHO-, JU- H
nonucaxapunbl). [nroko3a — mnpocTeduid MoOHOcaxapul: OCOOEHHOCTH
CTPOCHHS MOJIEKYJIbI, GU3NYECKUE U XMMHUECKHE CBOMCTBA (B3aUMOCHCTBHE C
runpokcuom meau(Il), okucienne ammuauHbIM pacTBOpoM okcuia cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bl), HAXOXKJIEHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas posib. PorocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxmain u nenmroo3a kak npupoHbie noiuMepsl. CTpoeHne Kkpaxmania u
HEeJUI0I03bl.  PU3MYECKHE M XUMHYECKHME CBOMCTBA Kpaxmana (TUApOJu3,
KaueCTBEHHAsI PEAKIIMs C HOJIOM).

OKCHepUMEHTAIbHBIE METO/bl M3YYEHHUS BEIIECTB M MX IMpPEBpalICHUMN:
NpoBeJieHHEe, HAOMIOACHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: FOPEHHE
CIIUPTOB, KAUECTBEHHBIC PEAKIIMH OJTHOATOMHBIX CIIUPTOB (OKUCICHUE 3TaHOIA
okcugoMm meau(ll)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEUCTBHE TIIMILIEPUHA C
ruapokcugom Mmenu(Il)), anpaernnoB (OKHCIEHHE aMMHAYHBIM PACTBOPOM
okcuga cepedpa(l) u rumpoxcuaom wmemu(ll), BlammomeicTBue Kpaxmana ¢
MOJIOM), TIPOBEJCHHE MPAKTUYECKON padOTHI: CBOMCTBA PacTBOpa YKCYCHOU
KHUCIIOTHI.

Pacuérnsie 3anaun.

Boruncnenuss mo ypaBHEHUIO XHMHUYECKOM peakuuu (Macchl, o0bEMma,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa pPEaKUUU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WJIU IMPOAYKTOB
peakiun).

A3oTcoaeprkaniue OpraHMuecKue COeIMHEHNS.

AMMHOKHCIIOTBI ~ KaKk  aM(OTEepHbIE  OpraHUYECKHE  COCJIUHEHHS.
®duznyeckue U XMMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpe TIIMIHMHA).
buonornuyeckoe 3HaueHne aMUHOKUCTOT. [lenTubl.

benku kak npupoaHbIe BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuuHas,
BTOpPUYHAA U TPETUYHAs CTPYKTypa OENKOB. XMMHUYECKHE CBONCTBAa OEIKOB:
TUPOJIN3, IeHATYpallMsl, KAYECTBEHHbIE PEAKIIMHU Ha OEJIKU.

OKCNEepUMEHTAIbHBIE METO/bl M3YYEHHUs BEIIECTB M MX MpPEBpalICHUM:
HaOJI0JIEeHNEe U OMHMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEJKOB
IIPY HarpeBaHUU, IIBETHHIE PEAKIIUU OEIIKOB.

BbicokoMoJIeKy IsIpHbIE COeJUHEHM S



OcCHOBHBIE TOHSATHS XUMHH  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHUM:
MOHOMEp, IMOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpU3AIUU, CPEAHSS
MosieKyisipHass macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYISPHBIX
COEAMHEHUN — TOJIMMEPHU3ALIMS U TTOJIMKOHECHCALIHSL.

DKCnepUMEeHTAIbHbBIE METOJbl M3YUYEHHUS BEIIEeCTB M MX IpeBpalleHUM:
O3HAaKOMJIEHHE ¢ oOpasllaMu TMPUPOJAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
J1acTMacc, Kay4dyKoB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss MexnpeaMETHBIX CBA3€H TMpPU HU3YYEHUHU OPTraHUYeCKOu
xumun B 10 Kjacce OCYIIECTBISIETCS 4Ye€pe3 MCIOJIb30BaHHE KaK OOIIMX
€CTECTBEHHO-HAYUYHBIX TOHSTHH, TaK W TOHSTHUH, SIBISIOMIMXCS CUCTEMHBIMU
JUISL OTZICJIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0muMe ecTeCTBEHHO-HAy4YHbIE TIOHSTHUS: SBJICHUE, HAay4yHbId (akKT,
TUIIOTE3a, 3aKOH, TEOpHUsl, aHAIU3, CHUHTE3, KiacCU(UKAIUs, MEePUOIUIHOCTD,
Ha0II0/IeHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

@dusnka: Marepusi, OSHEpPrusi, macca, aToMm, DdJIEKTPOH, MOJIeKya,
YHEPreTUYECKU YpPOBEHb, BELIECTBO, TeJIO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (GM3UYECKHUE BETMUMHBI U €IMHUIIBI KX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢dboTocuHTE3, OMOJIOTUYECKH aKTHUBHBIC BelecTBa (O€NKH, yTIeBOIbI, KUPHI,
dbepMeHTHI).

['eorpadusi: MuHepasbl, TOpPHbIE TOPOJIbI, TOJIE3HbIE HCKOMAaeMEbIE,
TOIUIMBO, PECYPCHI.

TexHoJIOrusl: MUIIEBbIE MPOIYKTbl, OCHOBBI PAlMOHAIBLHOIO MHUTaHWS,
MOIOIIUE CPEJICTBA, JEKAPCTBEHHbBIE U KOCMETHYECKUE TPernapaThl, MaTepuabl
U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMMUA

Teopernyeckue 0CHOBbI XUMHH

XUMUYECKHN deMEHT. ATOM. SIpo aroma, H30TONBL. JIEKTPOHHAs
0005104Ka. DHEPreTUYECKUEe YPOBHHU, OAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d-
sneMeHThl. OCOOEHHOCTH paclpeiesieHus: JIEKTPOHOB 10 OpOUTANISIM B aTOMax
3JIEMEHTOB NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(UTYpaLUs aTOMOB.

Ilepuonnueckuit 3axkoH U Ilepuoanueckas cucremMa XUMHUYECKHUX
anementoB JI. WM. MenneneeBa. CBfA3p NEPUOAMYECKOTO 3aKOHA W



[Iepuonnueckoin cucreMbl xumuyeckux diaemeHToB JI. WM. MenneneeBa c
COBPEMEHHOW TEOpHEN CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSA
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M O0pa3yeMbIX HUMHU MPOCTHIX U CIOXHBIX
BEILIECTB IO TpynnaM MU MepHojaM. 3HAYEHUE IEePUOJUYECKOr0 3aKOHA B
Pa3BUTUU HAYKHU.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIBI XMMHUYECKOW CBSI3U
(xoBaJIeHTHAsI HEMOJIAPHAs U MOJISIpHAs, UOHHASI, MeTaJInyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHOM XWUMHUYECKON CBs3u (OOMEHHBIM W JTOHOPHO-
aKklenTopHslii). BogopoaHas cBsi3b. BalleHTHOCTB. DIIEKTPOOTPULIATENBHOCTD.
Crenenb okucieHus. MIoHbI: KATUOHBI U AaHUOHBI.

BemectBa MONEKYIApHOTO UM HEMOJEKYJAPHOTO CTPOCHUA. 3aKOH
IIOCTOSIHCTBA ~ COCTAaBa  BEIIECTBA. [HWINBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKOUN PEIIETKY.

[TonsiTue o aucnepcHbIX cucteMax. VICTUHHBIE M KOJJIOUJHBIE PACTBOPHI.
MaccoBas 1015 BEIIECTBA B paACTBOPE.

Knaccuduxkarus HEOPraHUYECKUX COEIMHECHU. Homenknarypa
HEOPraHUYECKUX BEILIECTB. ['€HeTMYecKas CBsI3b HEOPTraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumuyeckass peaknusa. Kiaccudpukanus XUMHUYECKUX peakiuid B
HEOPraHUYEeCKON M OPraHUYeCKOM XWMHH. 3aKOH COXPAHEHHUsSI MacChl BEUIECTB,
3aKOH COXPAaHEHUs U IPEBPALLECHUS SJHEPTUU TP XUMUUECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT PAa3JIMYHBIX (PAKTOPOB.
OOparumble peakuuu. XUMHUYECKOEe paBHOBecue. DakTopbl, BIUSIOLIME Ha
COCTOsIHME XuMHu4ueckoro pasHoBecus. [Ipunnun Jle [latense.

Onektponutuyeckas aucconuanus. CUibHbIE M CJIa0ble 3JIEKTPOJIUTHI.
Cpena BOOHBIX paCTBOPOB BELIECTB: KUCTasd, HEUTpaIbHAas, IIEI0YHA.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEUIECTB M HUX MPEBPALCHUNA:
nemMoHcTpanus Taonui «lleproguyeckas cucteMa XUMHUYECKHX 3JIeMEHTOB /Jl.
N. MenneneeBay, u3ydeHue Mojiejel KpUCTAUIMUECKUX PEIIETOK, HAOI0IeHHe
U OINHCAaHUE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3yioKEHUE
IIEPOKCUJA BOAOPOJAa B MNPUCYTCTBUM KaTaIM3aTOpa, OIPEHCIICHUE CpPEabl
pacTBOPOB BEILIECTB C IOMOLIBK) YHUBEPCAIBHOIO HHAUKATOPA, PEaKLUU
MOHHOTO 0OMEHa), MPOBEJACHUE MPAKTUUECKON paboThl «BiusiHue pa3mnyHbIX
(aKTOpOB HA CKOPOCTh XUMHUYECKON PEAKII.

Pacuérnble 3anaun.



Pacuérsl 1O ypaBHEHUSM XUMHYECKHUX pEAKLUHU, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIOJIH30BAHUEM TOHSITHUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heoprannuyeckasi xummust

Hemerannel. Ilonoxenne HemeramwoB B llepuoamueckon cucreme
xumuueckux snemeHToB JI. V1. MenzeneeBa u 0COOCHHOCTH CTPOSHHUSI aTOMOB.
du3nueckrue CBOICTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCIIOpPOJIa, cephl, hochopa u yriaepoa).

XHUMUYECKHE CBOMCTBA BAKHEUIINX HEMETAJUIOB (TaJIOTE€HOB, CEPHI, a30Ta,
docdhopa, yriepoga U KpeMHHs) U UX  COEAUHEHHM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOJIOPOJAHBIX COSAMHEHUN).

[IprmeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Merannsl. [lonoxenne metaiuioB B [lepuoanueckoil cucreMe XUMUYECKUX
anementoB JI. W. MenneneeBa. OCOOEHHOCTHM CTPOEHHUS BJIEKTPOHHBIX
000104eK aTOMOB MeTaioB. O0ume Puznueckue cBoiicTBa MeTamuioB. CiiaBel
METAJJIOB. DJIEKTPOXUMUUYECKUHN P HAIPSYKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPUM, Kadui, KaJIbIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJb) U UX COCTUHCHUH.

OO6mume crnocoObl MOy4eHus] MeTaJIOB. [IpuMeHeHne MeTaioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHUs BEUIECTB M UX IPEBPALICHUN:
W3YUYEHUE KOJUIEKIIMU «MeTaibl U CIUIaBbD», 00pa3Il0B HEMETAIIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1ay, HAOJIOJICHUE U ONMUCAHHUE JEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aMMOJCHCTBHME THAPOKCHUIA  ATIOMHUHHS  C
pacTBOpaMHM KHUCJIOT M IIEJIOYEH, KauyeCTBEHHbIE pPEAKIUH Ha KaTUOHBI
METAJJIOB).

PacuétHblie 3anaumn.

Pacuéter macchl BemecTBa wim 00bEMa ra30B MO0 U3BECTHOMY KOJIHYECTBY
BEIIECTBA, MAacce MM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIECTB,
pacu€rbl mMacchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUU, €CIU
OJHO M3 BELIECTB UMEET MTPUMECH.

XuUMUA 4 KU3Hb

Ponb xumum B o6ecriedeHrH KOJIOTMUECKOM, SHEPTeTUUECKON U MUIIEBON
0€30MacCHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennst 00 OOmMMUX HAYYHBIX MPUHIUANAX MTPOMBIITUICHHOTO
MOJIYYEHHUSI BAXKHEUIIINX BEILIECTB.



UenoBek B MHUpE BELIECTB U MAaTE€pUANIOB: BAKHEUIIHNE CTPOUTEIbHBIE
Marepuaibl, KOHCTPYKLIMOHHBIE MaTepualibl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl Al SJEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPATIbHbBIC
ya0OpeHus.

XuMusL U 300pOBbE YEJIOBEKA: MpaBUJIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOTO HCIOJIb30BaHUA IpPErapaToB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanmst MeXNpeAMETHBIX CBSI3eM TpPU  M3yYeHUH oOOmiel u
HEOpraHuueckor Xxumuu B 11 Kilacce ocylecTBIsieTCS Yepe3 MCIOJb30BAHUE
KaKk OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATUM, TaK U TOHSATUM, SBIISIIOLIUXCS
CHCTEMHBIMU JJISI OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO61me ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: HAYYHbIN (PaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaJIU3, CHUHTE3, KiaccuuKamus, TMEepUOIUIHOCTh, HAOJIOJICHHE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

@dusuka: mMarepus, dHEPIrUs, Macca, aroM, SJIEKTPOH, NPOTOH, HEUTPOH,
WOH, W30TON, pPAaJAHOAKTUBHOCTb, MOJIEKYJIa, JHEPreTUYECKH YPOBEHb,
BEILIECTBO, TEJI0, OOBEM, arperaTHO€ COCTOSIHUE BeEIIeCTBA, (U3UUYECKUE
BEJIMYMHBI U €JUHUIBI UX U3MEPEHHUS], CKOPOCTb.

buonorusa: xmerka, opraHu3M, O»KOcuUcTeMa, Owochepa, Makpo-
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuHepasbl, TOpPHbIE TOPOJIbI, TOJIE3HbIE HCKOMAaeMEbIE,
TOILIUBO, PECYPCHL.

TexHonorus: XUMHYECKas POMBIIIJIEHHOCTb, METAJLTyprus,
IIPOU3BOJICTBO CTPOUTENIBHBIX MaTepuasos, CEJIbCKOXO03SIIICTBEHHOE
MIPOU3BOJICTBO, MUIIEeBas MIPOMBIIIJIEHHOCT, dbapmarieBTHYECKAS
MIPOMBIIIJIEHHOCTh, MMPOU3BOJICTBO KOCMETHYECKUX MPENAPATOB, MPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTepuasos, AIEKTPOHHAs MPOMBIILJIEHHOCTb,
HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHUA IIPOITPAMMEBI 11O
XMMHUMn  HA  BA30OBOM  YPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHHUA

JIMYHOCTHBLIE PE3YJIBTATDHI

®I'OC COQO ycranaBnuBaeT TpeOOBAHMS K pE3yJbTaTaM OCBOEHUS
0OyJaronMMuUcss TPOrpaMM CpeaHero oOlmiero oOpa3oBaHUs (JTMYHOCTHBIM,
METanpeIMEeTHbIM U MpeaMeTHbIM). HaydHo-MeTogudyeckod OCHOBOWM MJis
pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUSI IIPOTPAMM CPETHEr0 OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-JIEATETbHOCTHBINA MOAXO/.

B cooTBeTCTBHM € CHUCTEMHO-IEATEIBHOCTHBIM IMOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHMS NpeIMeTa «XHUMHsD» Ha YPOBHE CPEIHErO
oO1iero 00pa3oBaHusl BbIJIETIEHBI CISAYIOIINE COCTABISIONINE:

OCO3HaHHE OOYYaIOIIUMUCS POCCUMCKON TpakAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJINYME MOTUBALMU K O0yUEHUIO;

[[EJICHAMNPABIIEHHOE PpPAa3BUTUE BHYTPEHHHUX YOEKIECHUN JMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HUCTOPUYECKHX TpaJuluii 0a30BOW HayKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroOIIMXCSl PYKOBOJICTBOBAaThCS B CBOEH
NEATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMM YCTAHOBKaMU, MPUCYLIUMH LETOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYUE TPABOCO3HAHMS DKOJOTUYECKOW KYJIbTYpPhl U CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pPE3yJIbTAThl OCBOEHUS MPEAMETa «XHUMHS» TOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM M BOCIUTATEIBHOM JEATENBHOCTH B COOTBETCTBHM C
T'YMAaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH, IyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU U HJi€ajJjaMi POCCUICKOr0 rpa’KIaHCKOro 00IeCTBa, IPUHATHIMU B
oOlIiecTBe HOpMaMu U MpaBUJIaMU MOBEACHUS, CIIOCOOCTBYIOUIMMU IPOIIECCaM
CaMOMNO3HAHUs, CaMOPa3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JUYHOCTU
00yyarommxcs.

JIM4HOCTHBIE PE3yJIbTATBl OCBOEHUS IpeaMeTa «XUMUS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IEeATEIHHOCTU
oOydJaronmxcs no peaju3ali TPUHATHIX B 00LIECTBE LICHHOCTEN, B TOM YHCIIE
B YacCTH:

1) rpa:kIaHCKOr0 BOCIIMTAHUS:



OCO3HaHUSI  OOyYaOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX TpaB U
00s3aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABONOPAJIKY;

NPEICTAaBICHUS O COLMAJIbHBIX HOPMax M MPAaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUHN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAEATENbHOCTH NPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHNN YY€OHBIX U MMO3HABATENIbHBIX 33]a4, BHIITOJIHEHUH
XUMUYECKUX 3KCIEPUMEHTOB;

CIIOCOOHOCTH NMOHMMATh M NPUHUMAaThb MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHAIU3€ PA3IUUYHBIX BUAOB YUEOHOU JAESTEINHHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

LHEHHOCTHOIO OTHOIIEHHUS K HCTOPUYECKOMY M HAYYHOMY HaCIEAUIO
OT€YECTBEHHON XUMUM;

YBaXEHUSI K IPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOTO
NPUMEHEHUS! XUMHUH, OCO3HAHHUS TOTO, YTO JOCTHUKEHUS HAYKU €CTh Pe3yJIbTar
JUINTENIbHBIX ~HAOJIOJCHHUM, KPOMOTIUBBIX HKCIEPUMEHTAIbHBIX MOUCKOB,
INOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

WHTEpeca M MO3HABATEJbHBIX MOTHBOB B IOJYYEHHHU M TOCIEIYIOLIEM
aHanu3e  HMHPOpPMALMM O  MEPEAOBBIX  JOCTHXKEHHMSIX  COBPEMEHHOMU
OTE€UYECTBEHHOMN XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH ~ OIIEHMBAaTh CHUTYyallUHd, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSIMH, U IPUHAMATh OCO3HAHHBIEC PELIEHUsI, OPUEHTUPYSACh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJICHHUE U MOCTYIIKU CBOMX TOBAPHILEH C
NO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE IMOCIEICTBUM 3THX
MOCTYIIKOB;

4) dpopmMupoBaHHS KYJIbTYPbI 310POBbS:

NOHUMAaHUS IEHHOCTEW 370poBOoro u 0Oe30macHoro obpasza >KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs TpaBuil 0€30MacHOr0 OOpaIlleHUs C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJOBOM AEATEIbHOCTH;

NOHUMAaHUSl LIEHHOCTU TMPaBUJ WHJMBHUIYAIbHOTO U KOJUIEKTUBHOIO
0€30MacHOro0 MOBEACHUS B CHUTYyalMsX, YTPOXKAIOLIMX 3J0POBbI0 M KU3HU
JIFO/EH;

OCO3HAaHMSI  MOCIHEACTBUM W  HENPUATHS  BPEIHBIX  IMPUBBIYEK
(ynoTpeOieHus alnKoroisi, HAPKOTUKOB, KypEHUs);



5) TpyA0BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPUYECKOW W JAPYIMX BHJIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YaCTHE B pEIICHUHM MPAKTUYECKUX 3a]ay
COIIMAIbHOM HAIPaBJICHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YUYeHHIO MpodeccHil pa3auyHOTO poja, B
TOM YHCJIE HA OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHHUS K TpyAdy, JOASIM TpylJa W pe3ylbTaraMm TpyJdOBOH
JEATENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBHAYaJIbHOW TPaeKTOPUU
obOpa3zoBaHus, Oyaymed npodeccuu W peaau3anuu COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, NTHTEPECOB
U TOTpeOHOCTEH O0IIIECTBA;

6) IK0J10r14eCKOro BOCIIMTAHMS

IKOJIOTHYECKH 11eTIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAaK UCTOYHUKY
CYIIECTBOBAHMS KU3HH Ha 3€MIIE;

MOHUMAaHHMS TJI00AJTBHOIO XapaKTepa AKOJOTHUYECKUX MPOOJIeM, BIUSHUS
3KOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COUAIBHOMN CPEBI;

OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BAaHUS JOCTHKEHUN XUMHUHU st
pelIeHNs BONPOCOB PAlMOHAIILHOTO MPUPOAONOIb30BAHNS;

AKTUBHOTO HEINPHUATHUS JEUCTBUM, IPUHOCAIIMX BpEH OKPYKaAOUIEH
MPUPOJIHON Cpelie, YMEHUS TPOTHO3UPOBATH HEOJATONPUSITHBIE SKOJIOTMUECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIPEAOTBPAIIATh UX;

HaJu4usi Pa3BUTOrO HAKOJOTMYECKOTO  MBIIUICHHS, OKOJOTHYECKON
KYJbTYpPBI, OIbITA JEATEIBHOCTH HKOJOTHUYECKON HAaNpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMU B [MO3HABATEIbHOW, KOMMYHUKATUBHOW U COLIMAIBHOM
MPAKTUKE, CIHOCOOHOCTM M YMEHHUS AaKTUBHO TMPOTHUBOCTOATH WACOJIOTUN
xeMo(hoouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMaHUS cHenuUKH XUMUU KaK HAyKd, OCO3HaHUA €€ poiu B
GbopMUPOBAaHUU PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU 1ETOCTHOTO
npeACTaBIEHUs 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE MPUPOJIbI U YEJIOBEKA, B
MO3HAHWW TMPUPOJTHBIX 3aKOHOMEPHOCTEH M pENICHUH MPOoOJIeM COXpaHEHUs
IIPUPOITHOTO PaBHOBECHS;



yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU [JIsI COBPEMEHHOMU
UUBWIN3ALMA: B €€ T'YMAaHUCTUYECKOM HAINPABICHHOCTH W BAXKHOW POJU B
CO3/JaHUM HOBOM 0a3bl MaTepualbHOW KYJIbTYPhI, PEIICHUH TJI00aTbHBIX
npo0ieM yCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUIECKOM,
NUIIEBOM M JIKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHUM  MEIUIMHBI,
o0ecreYeHUn yCI0BUN YCTIEITHOTO TPY/Aa U SKOJIOTMYECKU KOM(POPTHON KU3HU
Ka)KJ0ro WicHa oOIIeCTBa;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: MOHMMAHUS CYIIHOCTH METOJ0B
MO3HAHUSA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HAyKax, CIOCOOHOCTU
UCIIOJIb30BaTh TOJIydyaeMble 3HAHUS JUIsl aHalin3a W OOBSICHEHUS SIBJICHUU
OKPYXAarUIEro MUpa M MPOUCXOIAIIMX B HEM H3MEHCHHUM, YMEHUS J€TaTh
000CHOBaHHBIE 3aKJIIOUYCHUS HA OCHOBE HAyYHBIX (DAKTOB U HMMEIOIIUXCS
JTAHHBIX C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BBIBOOB;

CITIOCOOHOCTH CaMOCTOSTEJIBHO HCIOJIB30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

VHTEpPECA K MO3HAHUIO U UCCIIEI0BATEIbCKOM AEATENbHOCTH,

TOTOBHOCTM UM CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa3OBaHHUIO U
caM0oOOpa30BaHMI0, K AKTUBHOMY TOJYYEHUIO HOBBIX 3HAHUM 1O XUMHUU B
COOTBETCTBHHM C KM3HEHHBIMHU NOTPEOHOCTAMU;

UHTEpPECa K  OCOOCHHOCTAM  TpyJa B  pasau4HBIX  cdepax
npoeccuoHaIbHOM eI TeTbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3ysibTaThl OCBOCHUS Y4EOHOTo MpeameTa «XUMHUS»
Ha ypOBHE CPeJHEro 0011ero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble a1 (GQOPMHPOBAaHUA  MHUPOBO33PEHUST  OOyYarolIuXcs
MEKIUCIUATUIMHAPHBIE (MeXTpeAMETHBIE) oOllleHayYHbIE TTOHSITHS,
OTpaXKaroIUe IEJIOCTHOCTh HAyYHOW KApTHHBI MHpAa WU CIECHH(PUKY METOJIOB
MO3HAHUSI, MCIOJB3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprusi, SBJICHUE, MPOIECC, CUCTeMa, HAy4yHbIH (akT, NMPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIeJoBaHUE, HAOIIOJACHUE, HU3MEpPEHUE,
AKCIIEPUMEHT U JIPYyTHE);

YHUBEPCAJIbHBIC y4cOHBIC JIEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHBIE, PETyJSTUBHBIE), oOecreunBatomue (HopMUpPOBaHUE
(GYHKIIMOHAIBHON TPaMOTHOCTH U COLMATIBHOM KOMIETEHIIUU 00yYarOuXCs;

CIIOCOOHOCTh oOyyJarommxcs HCIIOJIb30BATh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHMPOBO33PEHYECKUE 3HAHUS W  YHUBEPCAJIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHOW M COLIMAIBHOM MPAKTHUKE.



MeTtanpeaMeTHble pe3ysibTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMHU
y4eOHBIMH  TMO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJSITUBHBIMU
JICCTBUSIMU.

OBjialeHMe  YHMBEpPCAJbHBIMM  Y4eOHBIMHM  TO3HABaTeJIbHbIMHU
JNeUCTBUAMMU:

1) 6a3oBble JIOrHYeCcKHe TeHCTBHUSA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh U AKTYaJIU3UPOBATh  MpoOJeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENEATh 1IENU JEATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTHb PE3yJbTaThl JEATEILHOCTH C IOCTaBJICHHBIMU
HETISIMU;

WCIIOJIb30BaTh MIPHU OCBOCHUHW 3HAHUM MPUEMBI JOTMYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKU MOHATUM U YCTAaHABIMUBATh UX B3aUMOCBSI3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHSATHUS 1JI11 OOBSICHEHUS OTACIbHBIX (DaKTOB
U SIBJICHUI;

BBEIOMpaTh OCHOBAHUS M KPUTEPUH I KIacCH(pHUKAIMA BEIIESCTB M
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBATh MPUYUHHO-CIEJCTBEHHBIC CBSI3U MEXKAY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE pacCyXaeHUs (MHAYKTUBHBIC, IEIYKTUBHBIC, IIO
AQHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PacCMaTpHUBAEMBbIX
SBJICHUSX, (POPMYJIMPOBATH BBIBOJIBI U 3AKITIOUCHHUS;

OPUMEHSITh B  TpPOIlECCE€  IMO3HAHUS, UCIOIb3yeMble B  XUMHUHU
CHMBOJIMYECKHE  (3HAKOBBIE)  MOJICIH, TNPeoOpa3oBBIBaTh  MOJCIBHBIC
NpeACTaBICHUS — XHUMHUYECKHH 3HaK (CHMBOJ) DJJEMEHTa, XUMHUUYECKas
dbopmynia, ypaBHEHHE XHMHUYECKOW PpEAKIUM — TMPH PEIICHUH Y4YEOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 33J]a4, TPUMEHSTh Ha3BaHHbIC MOJICJIbHbBIC
MIPEJICTABICHUS JJIs1 BBISBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4ae€MbIX BEIIIECTB
1 XUMHYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHUS BEUIECTB U XUMUUYECKUX
peakuii;

dbopMmynmupoBaTh 1€MW 3aJa4d  KWCCJIEJOBAHUS, MCIIOJIH30BATh
MOCTaBJICHHBIE M CAMOCTOSTENIBHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI JIJIsl ((OPMUPOBAHUSI TUIIOTE3BI [0 TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJICTh HABBIKAMU CaMOCTOATEJILHOTO TUIAHUPOBAHUA M MPOBEACHUS
YYEHUYECKUX OKCIEPUMEHTOB, COBEPIIEHCTBOBAaThH yMEHHUsI HaOIoAaTh 3a



XOJIOM  TIpoIlecca, CaMOCTOSITEIbHO  MPOTHO3UPOBATH €r0  pe3yJibTar,
dbopmynupoBath 0000IIEHUSI W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTHU
pe3yabTaTOB MCCIIEIOBaHMS, COCTABIATh OOOCHOBAHHBINA OTYET O MPOJICTAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOM UCCIEeNOBAaTEIbCKOM M MPOEKTHOU
JeSITeIbHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITETLHOMY
MOUCKY METOJOB PEIICHHUS MPAKTHUYECKHX 3a7ad, MPUMEHEHHUIO pPa3INYHBIX
METOJIOB IMO3HAHUS.

3) paboTa ¢ uHpopmManmeii:

OpHUCHTHPOBAThCSA B PA3IMYHBIX HCTOYHHMKAX WHpopManuu (Hay4dHO-
HOMYJISIpHAsl JIUTEpaTypa XUMUYECKOTO COJEP)KaHWs, CIPABOYHBIE MOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpoBaTh HHPOPMAIIUIO PA3IUYHBIX BUIOB U (hopm
NpEICTaBIICHUs,  KPUTHUYECKH  OLEHHUBaTh €€  JIOCTOBEPHOCTh U
HETIPOTUBOPEUYHBOCTb;

(dbopMyIMpPOBATH 3aIIPOCH] M IPUMEHSThH PA3IUYHBIC METOIBI ITPU TTOUCKE U
orbope wuHPOpMAIIMKH, HEOOXOJUMOM MJIS BBIMOTHEHUS YYEeOHBIX 3ajad
onpeenEHHOro THIIA;

PHOOPETaTh OMBIT MCIOIB30BaHMS WH()OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TpPEACTaBICHUS
uHopManmu (cxemsl, rpadyKu, JHArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONb30BaTh HAyUYHBIM S3BIK B KauecTBE CpeAcTBa Mpu padboTe ¢
XUMUYECKON HH(pOpManuen: NpUMEHATb MEXIpeaAMeTHbe ((usuyeckue Hu
MaTeMaTU4YeCKue) 3HAKM W CHMBOJBL,  (GopMynbl, aOOpeBUATYpHI,
HOMEHKJIaTypYy;

UCTIONb30BaTh M MPeo0pa30BhIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HATJISAHOCTH.

OgyajieHNe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMH:

3a/1aBaTh BOINPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl B XOJE auUaora
W/WIHA TUCKYCCHH, BBICKA3bIBATh WJEH, (POPMYIUPOBATH CBOU MPEITOKCHHS
OTHOCHUTENFHO BBITIOHEHUS MPEJIOKEHHOH 3a1a4u;

BBICTYTIATh C MPE3CHTALUEH PE3yIbTATOB IMO3HABATEIHHOU JEATEIHLHOCTH,
MOJIYYEHHBIX CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH TpU
BBIMIOJTHEHUH XUMHUYECKOTO OKCIIEPUMEHTA, TMPAKTUYECKOW paboOThl 1O
MCCIIEJIOBAHUIO CBOMCTB M3YYa€MbIX BEIECTB, peaTH3aliy y4eOHOTO MPOEKTa U
(dbopMyIMpOBaTh BBHIBOJBI MO pE3yabTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN MyTEM
COTJIaCOBaHUS MO3UIIUI B X0J1e 00CYX ACHHUS 1 0OMEHA MHEHHUSMH.

OBj1ajieHNe YHUBEPCAJIbHBIMH PEryJISITHBHBIMHU JeHCTBUSIMM:



CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO IMO3HABATEIIHHYIO
NEeSATENBHOCTD, ONpeAeisis €€ IMeld W 3aJadd, KOHTPOJIHUPOBATH M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil aJropuT™M ACUCTBUH NpH
BBITIOJTHEHUN YYCOHBIX M HCCIIECIOBATEIIbCKUX 3a/]ad, BBIOMpaTh Hambojee
3¢ PeKTUBHBIN CrIOCO0 MX pEIICHUS C y4ETOM MOJYyYEHHUS HOBBIX 3HAHHH O
BCIIECTBAX M XUMHUECKHUX PEAKIIHSX;

OCYIIECTBIATh  CAMOKOHTPOJIb  CBOEM  JCATEIIBHOCTH HAa  OCHOBE
camMoaHaJIu3a U CaMOOILIEHKH.

NNPEJMETHBIE PE3YJIBTATBI

10 KIIACC

IIpenmeTHble pe3yibTaThl OCBOCHUA Kypca «OpraHudeckas XuUMU»
OTpaXxaroT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUA O XUMHUUYECKON COCTaBISIONICH
€CTECTBEHHO-HAYYHONW KapTUHBI MHpA, POJUM XHMHUHU B TO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHWM MBINUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOJMMOM ISl PEIICHUS MPaAKTHYECKUX
3a/lad M IKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJTHOM CpeJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XMMUYECKHM DSJIEMEHT, aToM, OJJICKTPOHHAas
0o00y0uKa aTroma, MOJIEKYJa, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTD,
XUMUYECKasi CBsI3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas U COKpariéHHas),
MOJb, MOJISIDHasE Macca, MOJSIPHBIM  OOBEM,  YIJICPOJIHBIA  CKEJET,
byHKIIMOHANBHAS TPyMIa, pagukall, U30MEpHUs, H30MEPhbl, TOMOJOTHUYECKUN
psAl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJ MU a30TCOJAEPKAIIME COCIMHEHHS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHU);
TEOPHUH U 3aKOHBI (TEOpHS CTPOCHHS OpraHuveckux Bemiects A. M. bytieposa,
3aKOH COXPAaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUM SI3bIK
XUMUH, MHUPOBO33PEHUYECKUE 3HAHUS, JIekKalMe B OCHOBE TMOHUMAaHUS
IPUIMHHOCTH M CHCTEMHOCTH XHMHUYCCKUX SBJICHUH, (PaKTOJOTHUCCKUC
CBEJICHHS O CBOMCTBAx, COCTaBE, MOJYYCHUHW W OE30MaCHOM HCIIOJIb30BAaHUU
BOKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOM JEATEITbHOCTU
YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMCHUH BBIABJIATH XapaKTCPHBIC MPU3HAKH TMOHSTHHA,
yCTaHABJIMBAaTh MX B3aUMOCBS3b, HCITOJIB30BAaTh COOTBETCTBYIOIINE MOHSITHS
IIPY OMTMCAHWUU COCTaBa, CTPOSHUS U PEBPAIIECHUN OPTaHUIECKUX COCTNHEHU;

c(hOpMHUPOBAHHOCTh YMEHUM HCIIOJIB30BaTh XUMHUECKYIO CHMBOIHUKY IS
COCTaBJICHHMSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOI)
GbopMyT OpPraHMYECKMX BEIIECTB W YPaBHCHUH XHMHYCCKUX PEaKIIHH,
W3TOTABIMBATH MOJCIIA MOJIEKYJI OPTaHUYECKUX BEIIECTB JIsl MILTFOCTPAIUNA HX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHUH YCTaHABIIMBATh IPUHAJIIC)KHOCTD N3YYEHHBIX
OPTraHUYECKUX BEIIECTB IO HMX COCTABY W CTPOCHHUIO K ONpPEICIEHHOMY
KJIacCy/Tpynne coeauHeHud (YTIeBOMOPObI, KUCIOPOJ W a30TCOIEpIKAIIne
COCIMHEHHUS, BBICOKOMOJIEKYJIIPHBIE COCIMHCHUS), JaBaTh MM Ha3BaHHS II0
cucrematuieckoid HoMeHkaatype (IUPAC), a Takke NpUBOAWTH TPUBUAJIbHBIC
Ha3BaHUS OTIEIBHBIX OPTraHWYECKUX BEIISCTB (ITHIICH, MPOIUJICH, alleTHIICH,
ATUJICHTIINKOJb, TIUIEPUH, (GeHOII, (hopManbaern, areTaibIeTul, MypaBbIHHASL
KHCJIOTA, YKCyCHas KHCIIOTa, OJCHHOBas KHCJIOTa, CTEapHHOBAs KHCIOTA,
TJII0K03a, (PYKTO3a, Kpaxmall, ISJUII0J103a, TIIUIIHH);

c(hOpMHPOBAHHOCT, YMEHHS OIPEACIATh BUIbI XUMHUYCCKON CBSI3H B
OpPTaHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOpMHUPOBAHHOCTh YMEHHS IMPHUMEHSTH IIOJIOKEHHSI TEOPHUU CTPOCHHS
opranuveckux BemecTB A. M. BytiepoBa s OOBSCHEHHS 3aBHCHMOCTH
CBOHMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MacChl
BEIIIECTB;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOCHUE,
(bu3HUeCKUe U XMMHYECKHUE CBOMCTBA THUIMYHBIX MPEICTABUTEICH pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIISCTB (METaH, dTaH, STHJICH, MPOIWJICH, alleTHUJICH,
Oyranuen-1,3, metunoyranuen-1,3, O€H30J, METaHOJI, TAHOJ, STUJICHTJIUKOIb,
IAIEPUH, (GEHOJ, alleTaIbJACTH]I, MypaBbUHAS M YKCYCHas KHCJIOTHI, TJIIOK03a,
Kpaxmay,  IeJUII0JI0O3a, aMHUHOYKCYCHas  KHCJIOTa),  HMJUTFOCTPUPOBATH
TCHETHUYECKYI0 CBSI3b  MEXKIy HUMH YPaBHEHUSMH COOTBETCTBYIOIINX
XUMUYECKUX PEAKIUi C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hopMHUPOBAHHOCTH yYMEHUS XapaKTepHu30BaTh WCTOYHUKH
YTJIEBOAOPOJHOTO ChIpbs (He)Th, MPUPOIHBIA Ta3, Yroyib), CIOCOOBI HX
nepepadOTKH ¥ MPAKTUICCKOE MPUMEHEHHE MMPOTYKTOB IepepadboTKH;

c(hOpMHUPOBAHHOCTh, YMEHHH TMPOBOJWTH BBIYUCICHHUS TO XUMHUYECKUM
ypaBHEHHSAM (Macchl, 00bEMa, KOJIUISCTBA UCXOIHOT'O BEIIECTBA MIIH MPOIYKTa
pEakIMK IO H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEaKIINH);



c(hOpMHUPOBAHHOCTh YMEHUI BIAJETh CHUCTEMON 3HAHUN 00 OCHOBHBIX
METO/IaX Hay4YHOr'0 MO3HAHUS, UCTIONb3YEMBIX B XUMHUU MTPU U3YUYEHUU BEILECTB
U XUMUYECKUX  sIBJIeHUW  (HaOJIOJIeHHe, U3MEpPEHHE, OIKCIIEPUMEHT,
MOJIEJIMPOBAHMUE), HCHOJB30BATh CHUCTEMHBIE XHMHUYECKHE 3HAaHHUS IS
NPUHATHS PEUICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalHUsIX, CBA3aHHBIX C
BELIECTBAMHU U UX NPUMEHEHHUEM;

c(OpMHUPOBAHHOCTh ~ YMEHHMM  CcOOMIOAaTh  TpaBWia  IOJb30BaHUSA
XUMHUYECKON MOCynoil U 1ab0paTopHBIM O0OpYyIOBaHUEM, a TaKXKe MpaBuia
oOparieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOIHATE XUMUYECKUN
DKCIIEPUMEHT (TPEBpALLEHUs OPraHWYECKHX BEIIECTB IPU HArpeBaHUM,
MOJIYYEHUE OJTUJIEHA M U3YYEHHE €ro CBOWCTB, KAUYECTBEHHbBIC pPEAKIHUH
OpraHUYeCKUX BEIIECTB, JE€HAaTypalus OEIKOB IpPU HArpeBaHUH, LIBETHHIC
peakuuu O€IKOB) B COOTBETCTBUM C MPABHJIAMHU TEXHUKH O€30MACHOCTU MPHU
oOpaIieHn ¢ BeIEeCTBaMHU M JIA0OPATOPHBIM OOOpPYAOBAHHEM, MPEICTABIATH
pe3ynbTaThl XHMHYECKOTO JKCIIEpUMEHTa B (opme 3amucu ypaBHEHUMH
COOTBETCTBYIOIIMX peakuuid U (OPMYJIUPOBATH BBIBOJBI HA OCHOBE 3THX
pE3ynbTaTOB;

c(OPMUPOBAHHOCTh YMEHUI KPUTHYECKH AaHAJIU3UPOBATH XMMHUYECKYIO
uH(pOpMAINIO, TONy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeIcTBa MAacCOBOM
uHpopmaiuu, IHTepHeT U Apyrux);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATH TpaBWiia  IKOJIOTUYECKHU
1eJIECO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOM JEATENBHOCTH B LEJSAX
COXpPaHEHMSI CBOETO 3I0POBbS M OKPYKArOLIEH MPUPOAHON Cpeabl, OCO3HABATH
OMACHOCTh BO3JECHCTBUSA Ha JKUBbIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX
BELIECTB, NOHMMas cMmblch nokazarens [1/IK, noscHATe Ha mpuMepax crocoObl
YMEHBUIEHUS U NPEIOTBPAILECHHMS] MX BPEOHOTO BO3ACHCTBUS HA OpPraHU3M
YEJI0BEKA;

JUTsl O0YYarOIIMXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSAMH 37]0POBbS: YMEHUE
OPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHHWS BELIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL CHETBIX W CIA0OBHUASIIUX OOYYalOIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpaitng gus  3anucu
XUMHAYECKUX (GOpMYIIL.

11 KJIACC



[IpenMeTHble pe3yibTaThl OCBOeHUsS Kypca «OOImias u HeopraHuyeckas
XUMUSD» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNM: O XUMHUYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, POJIM XUMHUW B IO3HAHWUM SIBJICHUU
npuposibl, B (GOPMUPOBAHWM MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOJAMMOM JIsl PEIICHUS MPaKTHYECKUX
3a/lad M SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJTHOM CpelIe;

BIIAJICHUE CHUCTEMOM XUMHYECKHMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS (XMMUYECKUH 3JIEMEHT, aTOM, M30TOIl, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJEKYJA, MOJIb, MOJISIPHBIH OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, MOHHAsI, METAJUIMUECKas, BOJOPO/IHAS), KpUCTAIUINUECKast
pEeLIETKA, TUIIBI XUMUYECKUX PEAKIIHM, PACTBOP, SJEKTPOJIUTHI, HEANEKTPOIIHUTHI,
3JIEKTPOJINTUYECKAST JUCCOLMALNS, OKHCIUTEIb, BOCCTAHOBUTEIDL, CKOPOCTh
XHMHYECKOM peakiuv, XUMHUYECKOE€ PaBHOBECHUE); TEOPUM W 3aKOHBI (TeOpHs
AJIEKTPOJIUTUYECKON NHUCCOLMALNU, nepuoanueckui 3akoH [[. M. MeHnneneesa,
3aKOH COXPAHEHUsI MAaCChl BEUIECTB, 3aKOH COXPAHCHUA W IMPEBpAIICHUS
SHEPIruM NpPU XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOIUYECKUM SI3bIK
XAMHWH, MHUPOBO33PEHUYECKUE 3HAHMs, JIEKAIME€ B OCHOBE TMOHHWMaHMUS
NPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX SBJICHUH, (PaKTOJOTHUECKUE
CBEJICHUS O CBOMCTBAax, COCTaBE, MOJY4YCHUU U O€30MaCHOM HCIIOIh30BaHUU
BOKHEUIINX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU
YEeJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUH BBISBISITH XapaKTEpHbIEC MPU3HAKU TTOHSITHH,
YCTAHABIIMBaTh HUX B3aMMOCBS3b, HMCIIOJb30BAaTh COOTBETCTBYIOIIME MOHSTUS
IIPY ONUCAHWH HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILLICHUM;

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOJB30BaTh XUMHUECKYIO CHMBOIHUKY IS
coctaBlieHus: (OpPMYyJ BEIIECTB W YPaBHCHHH XUMHUYECKUX PEaKIIHi,
cucrtematuyeckyto HomeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUA
OT/ICJIbHBIX HEOPTaHWYECKUX BEIECTB (yrapHbIi ra3, yriaeKuciblid ra3, aMMHaKx,
ramiéHasi u3BeCTh, HeraléHasi U3BeCTh, IUThEBAs COJa, IUPUT U APYTHUE);

chOpMHUPOBAHHOCTh yYMEHHUM ONpPEACNSITh BAJCHTHOCTh M  CTEICHBb
OKHCJICHUS XUMHYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BHU]
XUMUYECKON CBSI3M (KOBaJICHTHAs, MOHHAs, METaJUIMYecKasi, BOJOpPOJHas) B
COCIMHCHUAX, THUN KPUCTAUIMYECKOM PEMIETKH KOHKPETHOrO BEIIECTBA
(aToMHas1, MOJIEKYJISIpHAs, HOHHAS, METAJTIMYECKas), XapaKTep CpPeAbl B BOJAHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUN;



c(hOpMHUPOBAHHOCTh YMEHUU yCTaHaBJIMBAaTh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HUX COCTaBY K OIpPEACIEHHOMY KJaccCy/TpyIie
coeMHEHU (TPOCThIE BEIIECTBA — METAUIBI WU HEMETaJUIbl, OKCHUJbI,
OCHOBAaHMS, KUCJIOTHI, aM(pOTEPHBIE TUIPOKCHUJIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOJUUECKOTO 3aKOHA
H. W. MengeneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOLIYIO,
OOBSICHUTEIBHYIO U MIPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHMHM XapaKTEpHU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 31eMeHTOB |—4 mnepuonos Ileproanyeckoil CHCTEMBI
xumuueckux snementoB JI. M. MenneneeBa, ucnosb3ysi MOHATUSA «s-, p-, d-
AJIEKTPOHHBIE  OpOUTAINY, «QHEPreTUYECKHUE  YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH HW3MEHEHUsS CBOMCTB XMMHMYECKHUX DJJIEMEHTOB U UX
COEIMHEHUH 10 IepuoaaM U rpynnaM llepuoanueckon cucTeMbl XUMUYECKUX
aneMeHToB [l. 1. MeHnaeneena;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMHUCHIBATH) OOIIUE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB,
IIOATBEPKAATH CYIIECTBOBAHUE I'€HETUUYECKOM CBSI3U MEXIY HEOPraHUYECKUMHU
BEIIIECTBAMU C IMOMOIIBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKUE PEAKIINU T10
pPa3JIMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEAarupyrolIuX BEIIECTB, TEIJIOBOMY
3¢ deKTy peakiuu, U3BMEHEHUIO CTETIEHEW OKUCICHHSI DJIIEMEHTOB, 00paTUMOCTU
peaKklMM, YYaCTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUMN COCTABIISTh YPABHEHUS PEAKIIUN Pa3THUUHBIX
TUIOB, TOJHBIE W COKpPAUIEHHbIE YpPaBHEHUS pEaKIMil HOHHOrO OOMEHa,
YUYUTBIBAS YCIOBUsL, IPU KOTOPBIX 3TH PEAKIMU UAYT 10 KOHLA;

c(hOpPMHUPOBAHHOCTh YMEHHUN TMPOBOAUTH PEAKIMH, TOITBEPKIAIOIINE
KAQUECTBEHHBI COCTaB PAa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, PAaCMO3HABATH
ONBITHBIM  IIyTEM  HOHBI, NPUCYTCTBYIOIIME B  BOJAHBIX  pacTBOpax
HEOPraHUYECKUX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-
BOCCTAHOBHUTEIBHBIX PEAKIUMHA IOCPEICTBOM COCTABJIIEHUS SIECKTPOHHOIO
OaJlaHca THX peaKIuii;

c(OPMHUPOBAHHOCT, ~ YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMHUYECKOM peakiuu OT Pa3JudyHbIX (PAKTOPOB; XapakTep CMeEUIeHUs
XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHELIHETO BO3/CUCTBUS (IPUHIIUIL
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIECCHI,
JIEXKAIlUEe B OCHOBE MPOMBIILICHHOTO MOJIYyYE€HUsI CEPHOM KUCIIOThI, aMMHUaKa, a



TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTMYECKUX MPOoOIeMaxX XMMUYECKOTO IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYMCIEHUS C MCIOJb30BAHUEM
MOHSTHUS «MAacCOBasi JIOJIA BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIIEHUN Ta30B
Opy XUMHUYECKHX PEaKIUsAX, Macchl BEIIeCTBA WM O00BbEMA Ta30B MO
U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3((eKTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MACChl BEMIECTB, MIPEBPAILIECHUS U COXPAHEHHUS SHEPTUH;

c(OpMHUPOBAHHOCT, ~ YMEHMM  COONIOAaTh  TpaBWia  IMOJIb30BaHUSA
XUMUYECKON TOCYyJ0i M JabopaTOpHBIM O0OPYJOBAaHMEM, a TaKKe MpaBuia
oOpallleHHs C BEIECTBAaMU B COOTBETCTBUU C MHCTPYKIUSAMH IO BBITOJIHEHUIO
71a060paTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh U BBIMOIHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3I0kKeHUEe NEPOKCHIA BOJOPOAa B MPUCYTCTBUU KaTalnu3aropa,
ONpEJENeHNe CpeAbl PAcTBOPOB BELIECTB C IMOMOUIbI0 YHUBEPCAIBHOIO
WHINKATOpa, BIUSHUE PA3NIHYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKklMM, peakiMd HMOHHOrO OOMEHa, KAa4eCTBEHHBbIE peaklMh Ha cyibdat-,
KapOoHaT- U  XJOPUA-aHUOHBI, HA  KaTHOH  aMMOHMS,  pelIeHue
SKCIEPUMEHTANIbHBIX 3afay 1o TtemaM «Metawey»y u «Hemeramis»y) B
COOTBETCTBUM C TPaBWJIAMH TEXHUKH O€30MaCHOCTH TPH OOpalleHuH C
BEIIECTBAMU M JIaOOPAaTOPHBIM OOOpPYAOBAHHEM, MPEJCTABISATh PE3YJIbTaTh
XUMHUYECKOTO AKCIIEpUMEHTa B (pOpMe 3aluCH YPaBHEHHI COOTBETCTBYIOLIUX
peakiuit 1 GOpMyIUPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHIN KPUTHYECKH aHAIM3UPOBATH XUMUUYECKYIO
uH(pOpMaIMIO, TOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeIcTBa MAacCOBOM
KOMMYHUKaIK, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~YMEHHMM  COONIOJATH TpaBWiia  IKOJIOTUYECKHU
I1EJI€CO00pa3HOr0 TOBENCHUS B OBITY M TPYAOBOW JEATEIHHOCTH B IIENISAX
COXpPaHEHMSI CBOETO 3I0POBbS M OKPYKArOLIEH MPUPOAHON Cpeabl, OCO3HABATH
OTIACHOCTh BO3JICUCTBUS HA JKUBBIE OPTraHU3MbI OMNPEICIEHHBIX BEIIECTB,
noHuMasi cmbicn mnokazatenss [IJIK, moscHsaTe Ha mnpumepax CrocoObl
YMEHBIICHUS W TPENOTBpAIIEHUsT WX BPEIHOIO BO3JEHUCTBUS HAa OPraHU3M
YEJI0BEKA;

JUTsl O0YYarOIIMXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSAMH 37]0POBbS: YMEHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;



JUIA CIENBIX W CIA0OBUASIINX OOYYaIONIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpaitng gas  3anucu
XUMHAYECKUX (GOpMYIIL.
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https://m.edsoo.ru/I2N4U6S9F
https://m.edsoo.ru/I5O4O8K4B
https://m.edsoo.ru/X3Y6G3Q5P
https://m.edsoo.ru/N8T2J7J0J
https://m.edsoo.ru/P3P7M7B2H
https://m.edsoo.ru/F0E6L8Y8V
https://m.edsoo.ru/M0R1M9A1I

OPraHUYEeCKHUX

BEIIECTB
Uroro no pazaeny 24 https://m.edsoo.ru/TOX1PSY 1P
Paznea 3. Xumus u Ku3Hb
3.1 XuUMHS ¥ )KU3Hb 9 https://m.edsoo.ru/A1R213U1Q
Uroro no pazaeny 9
OBILIEE KOJIMYECTBO 66

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/A1R2I3U1Q
https://m.edsoo.ru/T0X1P5Y1P




IHOYPOYHOE INIAHUPOBAHUME

10 KJTIACC
Ne KoanuecTBo yacon
DJIEeKTPOHHbIE
Hara undposbie
n | Tema ypoka KonTpoabHbie IIpakTHyeckue p
Bcero U3yqeHmust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
[lepronnueckuii 3aK0H,
[Iepnoanueckas cucrema
1 XUMHYECKHX 3JIEMEHTOB, 1 01.09.2026 https://resh.edu.ru/
CTPOCHHE BEIIECTBA.
IToBTOpEHHE.
IIpenmeT oprannueckon
5 R g 1 03.09.2026 https://m.edsoo.ru/
XUMUH, €€ BOZHUKHOBEHHUE, .09. D1U2MOIEX
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
OPraHUYECKUX COCINHEHUHN https://m.edsoo.ru/
3 | P - 1 08.09.2026 Py
A. M. bytneposa, eé J1SOG4H7Y
OCHOBHBI€ MTOJIOKEHUS
[TpakTtuueckas padora Nel
«KauecTBeHHOE
4 omnpezaeneHue yriepozaa, H, 1 1 10.09.2026
Cl B opranmueckux
BEILIECTBAX)



https://m.edsoo.ru/J1S0G4H7Y
https://m.edsoo.ru/J1S0G4H7Y
https://m.edsoo.ru/D1U2M0I6X
https://m.edsoo.ru/D1U2M0I6X
https://resh.edu.ru/

CocTosiHHE AJIEKTPOHOB B
aTome

15.09.2026

DneKTpoHHas Npupoja
XUMHUYECKHUX CBSI3EU B
OpraHUYECKUX BEIIECTBAX.

17.09.2026

IIpencrasnenue o
KJIacCU(pUKauu
OpPraHUYECKUX BEIIECTB.
Homenxiarypa
(cucremaTuueckas) u
TPUBHAIbHbBIE HA3BAHUS
OpPraHUYECKUX BELIECTB

22.09.2026

https://m.edsoo.ru/
S70Q05G7L6H

AnkaHbI: cOCTaB U CTPOCHUC,
TOMOJIOTHYECKHUI pAn

24.09.2026

https://m.edsoo.ru/
E2N7Y9B8M

MeTtaH ¥ d>TaH —
MPOCTEHIINE TTPEACTABUTEIH
AJIKAHOB

29.09.2026

https://m.edsoo.ru/

Y8GO6QIN2K

10

XUMHYECKHE CBONCTBA
aJKka”HoB. Peakiiun
3aMeIEeHUS.

01.10.2026

11

Pemenue 3amau Ha
HaXO0KJIECHUE MOJIEKYJIIPHOMN
(dbopMyITBI Ta3000pa3HOTO
YTJIEBOJIOpO/IA.

06.10.2026

12

AJIKEHBI: COCTaB U CTPOCHUE,
CBOICTBA

08.10.2026

https://m.edsoo.ru/

QOES5B2R8E



https://m.edsoo.ru/Q0E5B2R8E
https://m.edsoo.ru/Q0E5B2R8E
https://m.edsoo.ru/Y8G6Q9N2K
https://m.edsoo.ru/Y8G6Q9N2K
https://m.edsoo.ru/E2N7Y9B8M
https://m.edsoo.ru/E2N7Y9B8M
https://m.edsoo.ru/S7Q5G7L6H
https://m.edsoo.ru/S7Q5G7L6H

OTUJEH U IPONUIIEH —

https://m.edsoo.ru/

13 | mpocreiiiye npeacTaBUTeNN 13.10.2026 P1S1DSO0P
AJIKEHOB P1S1D8QOP
JIueHoBBIE YIIIEBOLOPOIBI.

14 | ( Anxanuensi) .Ilpupogusiii 15.10.2026
Kay4dyK.

KonrtponsHas pabdora 3a 1 https://m.edsoo.ru/

15 — 20.10.2026 CELV4FSS
AJIKUHBI: COCTaB U
O0COOCHHOCTH CTPOCHHUS, httoss//m ed /

o PS://M.€dS00.1ru

16 | romonoruueckuit pﬂ,ﬂ; ) 22.10.2026 C705B0OGP
AneTuieH — npocTermumi
IIPEJICTaBUTEIIb AJIKUHOB
[TpakTrueckas padota No2 " httos://m.ed /

PS://M.€dS00.1ru

17 | Ilomydenue aI_[”eTI/IJ'IeHa u 05.11.2026 J1709G3B1E
OTIBITHI C HUM.

A : . ://m. .

18 peHBI: OEH30JT ¥ TOTYOJ 10.11.2026 https://m.edsoo.ru/
TokCUYHOCTH apeHOB N5G6B2X7V

19 XHUMHYECKUE CBOMCTBA 12.11.2026
apeHOB.

I'eneTnueckas cBs3b
YIJIE€BOJOPOIOB, https://m.edsoo.ru/

20 17.11.2026
[IpUHAISKAIUX K UsXxi1vaveu
Pa3IMYHBIM KJ1accaM

g1 | Obobuwenne i 19.11.2026

CHCTeMaTHU3allus 3HaHU.



https://m.edsoo.ru/U5X1V2V6U
https://m.edsoo.ru/U5X1V2V6U
https://m.edsoo.ru/N5G6B2X7V
https://m.edsoo.ru/N5G6B2X7V
https://m.edsoo.ru/J7Q9G3B1E
https://m.edsoo.ru/J7Q9G3B1E
https://m.edsoo.ru/C7Q5B0O6P
https://m.edsoo.ru/C7Q5B0O6P
https://m.edsoo.ru/C1E1V4F5S
https://m.edsoo.ru/C1E1V4F5S
https://m.edsoo.ru/P1S1D8Q0P
https://m.edsoo.ru/P1S1D8Q0P

Pemenue 3axay.

22

IIpupoaHbIE HCTOYHUKHU
YIJIEBOJOPOAOB: IPUPOIHBIN
ra3 v MOIyTHbIE HEPTSIHbIE
rasbl, He)Th ¥ IPOIYKTHI €&
nepepaboTKu

24.11.2026

https://m.edsoo.ru/
NOP2K6A3N

23

[IpupoaHbIE HCTOUHUKU
YTIIEBOJAOPOIOB: TIPUPOIHBIH
ra3 1 MOIyTHbIE HEPTSIHbIE
rassl, HeTh ¥ IPOIYKTHI €€
nepepaboTKu

26.11.2026

https://m.edsoo.ru/
B1V7V2P7G

24

Pemenue 3amau Ha
OIPEAEIIEHUE MACCOBOM WU
00BEMHOI JOJIM BBIXOJA
MPOJIyKTa PEaKIUH OT
TEOPETHUECKH BO3MOXKHOTO.

01.12.2026

25

[IpenenbHBIE OTHOATOMHBIC
CIUPTHI: METAHOII U 3TAHOIL
Bonoponnas cBs3b

03.12.2026

https://m.edsoo.ru/
O7B1Z5H7C

26

[IpenenbHBIC OTHOATOMHBIC
CIIUPTHI: METAHOJ M STAHOJI.
Bonopoanas cBs3b

08.12.2026

27

I'emeTnaeckas cBA3b
MPEICIbHBIX OJTHOATOMHBIX
CIIUPTOB C YIJIEBOAOPOJAMH.
Penrenue 3amad o
XMMHYECKUM YPaBHEHUSIM

10.12.2026



https://m.edsoo.ru/O7B1Z5H7C
https://m.edsoo.ru/O7B1Z5H7C
https://m.edsoo.ru/B1V7V2P7G
https://m.edsoo.ru/B1V7V2P7G
https://m.edsoo.ru/N0P2K6A3N
https://m.edsoo.ru/N0P2K6A3N

P YCIIOBUH, YTO OJIHO U3
pearupyommx BemecTB JaHO
B N30BITKE

MHOroaroMHsbI€ CIIUPTHI:

https://m.edsoo.ru/

28 15.12.2026
OTUIIEHTJIUKOJIb U MNIULIEPUH WIMTG5F2A
DeHOI: CTPOEHUE MOJIEKYJIBI, hitos:/med )
ps://m.edsoo.ru
29 (1)1/133111601<He 1 XMMHYECKHE 17.12.2026 X3B3C9050
CBOMCTBA, MPUMEHEHHUE
30 KoHTponbHas padora 3a 2 9 12.2026
YETBEPTh.
31 Anpaerubl: GopMaIbaeTua 24.12.2006 https://m.edsoo.ru/
U aneTanbaerua. AIeToH Y8P7X7D9M
10 XUMHUYECKUE CBOMCTBA 29.12.2026
aJIbJECTU0B.
ALIETOH - IPEJCTaBUTEID
33 | xeroHoB. CTpoeHue 12.01.2027
MoJIeKyJIbl. [Ipumenenune
OIHOOCHOBHBIE TIPEIETbHbBIE
34 6 ) 14.01.2027 https://m.edsoo.ru/
KapOOHOBBIE KHCIIOTHI: .0l. NAB6N1C?
MypaBbUHAs U YKCYCHAas
XUMUYECKUE CBOWCTBA https://m.edsoo.ru/
35 19.01.2027
KapOOHOBBIX KUCIOT. N3N9W3LSS
CreapuHoBas ¥ OJIEUHOBAs
36 KHUCJIOTHI, KaK 21.01.2027 https://m.edsoo.ru/

MpeACTaBUTCIIN BBICIINX
Kap6OHOBBIX KHCJIOT

V3U9Z6T8U



https://m.edsoo.ru/V3U9Z6T8U
https://m.edsoo.ru/V3U9Z6T8U
https://m.edsoo.ru/N3N9W3L8S
https://m.edsoo.ru/N3N9W3L8S
https://m.edsoo.ru/N4B6N1C2Q
https://m.edsoo.ru/N4B6N1C2Q
https://m.edsoo.ru/Y8P7X7D9M
https://m.edsoo.ru/Y8P7X7D9M
https://m.edsoo.ru/X3B3C9Q5O
https://m.edsoo.ru/X3B3C9Q5O
https://m.edsoo.ru/W7M7G5F2A
https://m.edsoo.ru/W7M7G5F2A

37

IIpakTnueckas
paboraNe3«llonyuenue u
CBOICTBa Kap-OOHOBBIX KHUC-
J0T»

26.01.2027

https://m.edsoo.ru/
CI9YS5VS5H2A

38

[IpaxTuyeckas padoraNed
«Pemenue sxcnepu-
MEHTAJIbHBIX 3aJ]a4 Ha
pacno3HaBaHHUE
OpraHMYECKUX BEIIECTB»

28.01.2027

39

CrnoxHuble 3(hupbI Kak
IPOM3BOJIHBIE KAPOOHOBBIX
KUCHOT. ['MapoIin3 ClI0KHBIX

3¢upoB

02.02.2027

https://m.edsoo.ru/
C8V1Q5U3M

40

Kupsl: runponus,
NpUMEHEHHE,
Ouosiornueckas poJib KUPOB

04.02.2027

https://m.edsoo.ru/
D9Z9A9T2S

41

[TpakTrueckas paboTaNe5 «
AHanu3 HEKOTOPBIX BUJIOB
CIIMBOYHOI'O Maca»

09.02.2027

42

[TpakTrueckas paboTaNe6 «
CpaBHEHHE CBOMCTB MbLIA U
CMC»

11.02.2027

43

VYrnesoasl. I'moko3a.
CrpoeHue MOJIEKYJIbI.
N3omepus. Puznueckue
CBOMCTBA U HAXOXXJICHUE B
MIPUPOJIE.

16.02.2027

https://m.edsoo.ru/
O718XT7S6W



https://m.edsoo.ru/O7I8X7S6W
https://m.edsoo.ru/O7I8X7S6W
https://m.edsoo.ru/D9Z9A9T2S
https://m.edsoo.ru/D9Z9A9T2S
https://m.edsoo.ru/C8V1Q5U3M
https://m.edsoo.ru/C8V1Q5U3M
https://m.edsoo.ru/C9Y5V5H2A
https://m.edsoo.ru/C9Y5V5H2A

44

XUMHUYECKUE CBOMCTBA
rI0KO03b1. [IpuMenenue.

18.02.2027

45

Caxapo3a.

25.02.2027

46

KanMaJ'I " IEJIK0JI03a KaK
IMPUPOIHBIC ITOJIUMCEPDLI

02.03.2027

https://m.edsoo.ru/
P2W2G7K6G

47

[TpaxTuueckast pabotaNe7
"Pemenne
IKCMIEPUMEHTAIBHBIX 33124
Ha [10JIy4eHHEe U
pacro3HaBaHue
OpPraHUYECKHX BEILIECTBY.

04.03.2027

48

O0600mmenue u
cucTeMaTu3aIns 3HaHUH 110
TeME
«Kucnopoaconepxaiiue
OpraHUYEeCKHe
COEIMHEHUS» .IIPAKTUKYM

09.03.2027

49

KonTponbhas padota no
pazneny
«Kucnopoaconepxaiiue
OpTaHUYECKHUE COCTUHEHUS»/
Bcepoccuiickas
mpoBepoyHas paboTa

11.03.2027

https://m.edsoo.ru/
A41.2F41L.5B

50

OO01as xapakTepuCcTHKa
a30TCOoAEepIKaIINX
OpTraHUYECKUX COCTUHECHHM /
Bcepoccuiickas

16.03.2027

https://m.edsoo.ru/
N5J4L2W2N



https://m.edsoo.ru/N5J4L2W2N
https://m.edsoo.ru/N5J4L2W2N
https://m.edsoo.ru/A4L2E4L5B
https://m.edsoo.ru/A4L2E4L5B
https://m.edsoo.ru/P2W2G7K6G
https://m.edsoo.ru/P2W2G7K6G

poBepoyHas paborta

51

AMUHBI: METHJIAMHH U
AHUJINH

18.03.2027

https://m.edsoo.ru/
C3D8UIRSN

52

I'eneTnueckas cBA3b
AMHMHOKHCIIOT C APYTUMHU
KJIacCaMU OPraHUYECKHUX
coeauHeHni. Pernrenne
pPacy€THBIX 3a/1a4.

23.03.2027

53

AMMWHOKHCIOTHI KaK
aMmdoTepHbIe OPraHUYECKHE
COEIUHEHHS, HX
OMOJIOTHYECKOE 3HAUECHUE.
Ilentuabl. benku xak
MIPUPOJIHBIE
BBICOKOMOJIEKYJISIPHBIE
COCIMHECHHUS

25.03.2027

https://m.edsoo.ru/

X50Q00Q001P

54

LIBeTHBIE peakiuu OEITKOB.

06.04.2027

55

TToustie 00
a30TCOJICPIKAIINX TeTePO-

OUKINYECKUX COCAUHCHUAX.

HYKJ'ICI/IHOBBIG KHCJIOTHI.

08.04.2027

56

XuMUs U 300pOBbE
YeJI0BeKa.

13.04.2027

57

OCHOBHBIE TOHATHUA XUMHU
BBICOKOMOJIEKYJISIPHBIX
COEeIMHEHUN

15.04.2027

https://m.edsoo.ru/
5X5J8F2X



https://m.edsoo.ru/Q5X5J8F2X
https://m.edsoo.ru/Q5X5J8F2X
https://m.edsoo.ru/X5Q0Q0O1P
https://m.edsoo.ru/X5Q0Q0O1P
https://m.edsoo.ru/C3D8U1R5N
https://m.edsoo.ru/C3D8U1R5N

58

Konnencannonnsie
MOJINMEPHI.

20.04.2027

59

Harypanbnblii
kayuyk.CHUHTEeTUYECKHE
kayuyku. CtpoeHue,
CBOMCTBA, [TOJIyYEHUE U
IPUMEHEHUE.

22.04.2027

60

CuHTeTH4ECKHE BOJIOKHA.
Kanpos. JlaBcan.

27.04.2027

https://m.edsoo.ru/
W7050Q1T8P

61

[TpakTrueckas pabotaNe8
"Pacrio3HaBaHue mjIacTMace
Y BOJIOKOH."

29.04.2027

62

O0001IeHre 3HaHNUI IO
KypCy OPraHUYCCKON XUMHH.

04.05.2027

63

NtoroBas KOHTpOJIbHAS
pabota mo Temam «Kuc-
JIOPOJICOIepIKalIHe
OpraHUYECKHUE COCIUHEHUSY,
«A3zoTconepxaniye
OpTraHUYECKHUE COCTUHEHUS.

06.05.2027

64

Oprannueckast XuMHus,
YeJIOBEK U IPUPOJA.

11.05.2027

65

Opranuueckast Xumus,
YeJ0BEK U MPUPOA.

13.05.2027

66

Pemenue 3aaay.

18.05.2027

67

Pemenune 3agay.

20.05.2027



https://m.edsoo.ru/W7O5Q1T8P
https://m.edsoo.ru/W7O5Q1T8P

68

Penrenue 3amau.

25.05.2027

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KITACC

CBOMCTB XMMHYECKHUX DJIEMCHTOB 1

N KoanuyecTBO 4acos
DJIEeKTPOHHbIE
n Hara uudposbie
Tema ypoka KonTposabHbie IIpakTnyeckue
/ Bcero U3yqeHust o0pa3oBaTe/bHbIE
padoThI padoThI
n pecypchl
AToM. XUMHYECKUI DIIEMEHT. httos://m.ed /
ps://m.edsoo0.ru
W3oronsl. Hykmunet. IIpocteie u 1 01.09.2026
YITAJBL L1p 03M5V6L30
CJIO’KHBIE BEII[ECTBA.
3aKOH COXpaHEHUs MacChl
BEIIECTB, 3aKOH COXpaHEHUS U
2 H P | 02.09.2026
MIpEBpAICHUS YJHEPTUU TTPU
XUMHUYECKUX PEAKIHUSX.
[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrema
XUMHYeCKUX djiemeHToB /. U. https://m.edsoo.ru/
3 A 1 08.09.2026 b
MenneneeBa, uxX CBS3b C F6X6S3F0V
COBPEMEHHOU TEOPUEHN CTPOECHUS
aTOMOB
Pacnipenenenue 31eKTpoOHOB B
4 aToMax 3JIEMEHTOB OOJIBIINX 1 09.09.2026
MEePUO/IOB.
3aKOHOMEPHOCTH U3MEHEHUS https://m.edsoo.ru/
p 1 15.09.2026 -

D3B5R2I7R



https://m.edsoo.ru/D3B5R2I7R
https://m.edsoo.ru/D3B5R2I7R
https://m.edsoo.ru/F6X6S3F0V
https://m.edsoo.ru/F6X6S3F0V
https://m.edsoo.ru/O3M5V6L3O
https://m.edsoo.ru/O3M5V6L3O

UX COCIMHEHUH IO Tpynram 1
nepuoaaM. 3HaUCHHE
MEePUOINYECKOT0 3aKOHA U
CHUCTEMBI XUMHUYECKHUX JIEMEHTOB
.. MenneneeBa B pa3BUTHHI
Hayku.llonoxxenue B
MEPUOINYECKON CUCTEME
XUMHUYECKHX JIEMEHTOB /.
N.MenaeneeBa Boiopoa,
JAHTAaHOWJIOB, aKTUHOUJIOB U
HCKYCCTBEHHO IOJIyYEHHBIX
snemeHToB. TecTupoBaHue 1o
TeMe: «CTpoeHue aToMa.

BaneHTHOCTS.
DIIEKTPOOTPHULIATETHHOCT.

https://m.edsoo.ru/

Crenenb okucicHusa. Bentectsa 16.09.2026 EOASDTN3Z
MOJICKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS
OCHOBHBIE BUIbI XUMUYECKOH
cBs3u. MonHas 1 koBajleHTHAsA 22.09.2026
CBS3b.
Bunnl koBajieHTHOH CBS3U. 23.09.2026
M )

eTaJuInuecKas CBsI3b 29.09.2026
Bonopoanas cBs3b.
IIpocTpancTse € CTpOEHHE

POCTPaHCTBEHHOE CTPOCHH 30.09.2026

MOJICKYJIL.



https://m.edsoo.ru/E0A5D7N3Z
https://m.edsoo.ru/E0A5D7N3Z

CrpoeHue KpuCTaIoB.
Kpucrannmueckue pemerku.

06.10.2026

N = | = =

[TpuurHBI MHOTOOOpa3Ms BEILIECTB.

07.10.2026

Konrtponbnas padora Nel
«BaxHenmme XuMu4yecKue
TIOHSITUS U 3aKOHBI.
[Iepuonnueckuii 3aK0H U
NepUONYECKas CUCTEMA
XHUMHYECKHUX 3eMeHTOoB JI. .
MeHeneeBa Ha OCHOBE YYEHUS O
cTpoeHuu aromoB. CTpoeHue
BEIIECTBAY.

13.10.2026

Krnaccudukanus XumMuaeckux
pEaKUnii B HEOPTaHUYECKOU U
OPraHU4YeCKON XUMHH.

14.10.2026

https://m.edsoo.ru/

M6Q1E8S7F

Ckopoctb peakiuu. O6paTumble
peakiuu. XUMUYEeCKOe
paBHOBeCHE

20.10.2026

https://m.edsoo.ru/
S4E1U9Z8E

[TpakTrueckas padota Ne 1.
«BrusiHME pa3InYHbBIX (GaKTOPOB
Ha CKOPOCTh XMMUYECKOH
peaKIum»

21.10.2026

https://m.edsoo.ru/
JOISBAT3I

XHWMHYECKOE PAaBHOBECHE U
YCIIOBUS €70 CMEILECHUS.

10.11.2026



https://m.edsoo.ru/J0I8B4T3I
https://m.edsoo.ru/J0I8B4T3I
https://m.edsoo.ru/S4E1U9Z8E
https://m.edsoo.ru/S4E1U9Z8E
https://m.edsoo.ru/M6Q1E8S7F
https://m.edsoo.ru/M6Q1E8S7F

[Ipon3BOACTBO CEPHON KUCIIOTHI

1
11.11.2026
8 KOHTaKTHBIM CTIOCOOOM.
1
9 JlucniepcHble CUCTEMBI. 17.11.2026
2
CriocoObl BbIpaXeHus 18.11.2026
0 KOHIIEHTPALlUU PaCTBOPOB.
2 P
€IICHUE 3a]]a4 Ha TEMY « 24112026
1 Konnentpauusi pacTBOpOB»
[IpakTuueckas paborta No2
2 I1
« pI/IFOTUOBJ'IeHI/Ie pavaBopOB c 75.11.2026
2 3aJaHHON MOJISIPHOI
KOHIIEHTpaIUEei»
DNeKTpoIUTHIeCKast
2 T ://m. .
nucconyanus. [londarue o 01.12.2026 https://m.edsoo.ru/
3 BOZIOpOAHOM TT0Ka3zaTene (pH) N9S3S1M4J
pacTtBopa.
) o
I[I/ICCf)I_II/IaI_[I/ISI KHCJIOT, IEJI0YUeH, 02.12.2026
4 coJiei.
2
5 Peakuuu nonHoro ooMeHa. 08.12.2026
2 r
UPOJIU3 OPTaHUYECKUX U ) 09.12.2026
6 HEOPraHUYECKUX COSAMHEHUN.
OKucauTenbHO-
2 . ://m. .
BOCCTAaHOBHUTEIbHBIE PEAKIINHU 15.12.2026 https://m.edsoo.ru/
7 [TonsTre 006 3neKTpOIIU3E M3T419L.5X

pacIuiaBoB U pacTBOPOB COJEit



https://m.edsoo.ru/M3T4I9L5X
https://m.edsoo.ru/M3T4I9L5X
https://m.edsoo.ru/N9S3S1M4J
https://m.edsoo.ru/N9S3S1M4J

https://m.edsoo.ru/

2
g Kontponsnas padora Ne2. 16.12.2026 L3VIGTISE
2
9 XUMHYECKHE UCTOYHHUKH TOKA. 22.12.2026
3 P
ST CTAHJAPTHBIX SJIEKTPOIHBIX 23.12.2026
0 MOTEHIUAIOB.
3 Koppo3zus meranioB u ee 29.12.2026
1 peaynpexacHue.
3
) DNeKTpoIn3 30.12.2026
3
3 DNeKTpoIn3 12.01.2027
Mertanibl, UX IMOJIOKEHHUE B
IIepuonnueckoii cucreme
.. ://m., .
3 XUMHUYECKUX IJIEMEHTOB /[ 13.01.2027 https://m.edsoo.ru/
4 MemnneneeBa 1 0COOEHHOCTH 16K5H0S4R
cTpoeHus atoMoB. O01IHe
(u3nUecKre CBOMCTBA METAINIOB
3 CriocoOblI 1osTyyeHHst METaJlIoB. 19.01.2027
5 CraBbl METAILIIOB.
XHUMHYECKHE CBOMCTBA
3 5 i https://m. .
Ba)KHveI/IH_II/IX MevTaJIJ'IOB (i{anI/H/I, 20.01.2007 ps://m.edsoo.ru/
6 KaJIUU, KaJIbIIUK, MAarHuu, NS5SX7V8P4L
AITIOMUHUN) U UX COETUHEHUN
3 OOmumii 06
IIMA 0030p METAIITMYECKUX 26.01.2007
7 3JIeMEeHTOB b-rpymi.



https://m.edsoo.ru/N5X7V8P4L
https://m.edsoo.ru/N5X7V8P4L
https://m.edsoo.ru/I6K5H0S4R
https://m.edsoo.ru/I6K5H0S4R
https://m.edsoo.ru/L3V7G7I5F
https://m.edsoo.ru/L3V7G7I5F

XHUMHUYECKHE CBOMCTBA MEIU U

https://m.edsoo.ru/

3
27.01.2027

8 COCIMHEHMI F2M8X0CO0S

X Vi ://m. .
3 I/IMI/I‘-IGCKI/ie CBOMCTBa LIMHKA U 02.02.2027 https://m.edsoo.ru/
9 COeTUHEHHI P2P5E3L6L
4
0 Tutan u xpom 03.02.2027
4
) Kemne3o,HuKeIb, IIJIaTHHA. 09.02.2027

Pemenne pacueTHbIX 3a1a4 110

Teme: «PacueTsl M0 XMMHUYECKUM
4 ypaBHeHI:IHM, CBUHBaHHBIe c 10.02.2027
2 MacCOBOM J0JIEN BBIXOJa IPOIYKTa

pEeaKIK OT TEOPETUYECKH

BO3MOKHOTO».
4
3 Oxcupl U THAPOKCH Bl METAILIIOB. 16.02.2027
4 [IpakTuyeckas padora Ne3 «
4 Pemenue skcriepuMeHTaIbHBIX 17.02.2027

3a1a4 1o teme «Merauib»
4
5 Konrponbnas padora « Metamib» 24.02.2027
4 Permrenne 3agau mo reme "

02.03.2027

6 Meramnst"
4 EeMeTaHHH, qunonomeHHe B 03032027 hitps://m.cdsoo.ru/
7 €pPUOJINYECKON CUCTEME .03. M5X5D275W

XUMHYECKUX djemeHnToB /I, U.



https://m.edsoo.ru/M5X5D2Z5W
https://m.edsoo.ru/M5X5D2Z5W
https://m.edsoo.ru/P2P5E3L6L
https://m.edsoo.ru/P2P5E3L6L
https://m.edsoo.ru/F2M8X0C0S
https://m.edsoo.ru/F2M8X0C0S

Menneneesa 1 0COOEHHOCTH
CTPOCHHSI aTOMOB

dusnyeckue CBOMCTBA
HEMETAJIJIOB. AJUIOTPONUS

4 https://m.edsoo.ru/
g HEMETaJIJIOB (Ha puMepe 09.03.2027 LAT3P9O3L
KHCJIOpOJIa, cephl, hocdopa u
yriepojia)
4 X 7 https://m. .
HUMHUYECKHUEC CBOI/ICTB% rajoreHoB, 10.03.2027 ps://m.edsoo.ru/
9 Cephbl U UX COCTMHEHUN C5MI1B5B5E
5 X % https://m. .
HUMHYECKHE CBOMCTBA a3(iTa, 16.03.2027 tps://m.edsoo.ru/
0 ¢docdopa 1 Ux coeTUHEHUIA V2G3I1X2L
5 X €CKHE CBOMCTBa epoza https://m.edsoo.ru/
HNMHYECKHE CBOMCTB er}p J1a, 17.03.2027 tps://m.edsoo.1u
1 KPEMHHUSA U UX COETUHEHUI D8E37Z3B21
5 ITpnMeHeHne BayKHEHIITNX https://m.edsoo.ru/
P ) 23.03.2027 pi:im.edsooru
2 HEMETAJJIOB U UX COCIMHECHUM Y1VIMI1V9A
O00011IeHNE U CHCTEMATH3ALIHS
5 3HaHui 1Mo TeMe «HemeTamisn). httos://med /
ps://m.edsoo.ru
3 Boruncnenus no ypa]iHeHI/ISIM 24.03.2027 EADITTZ5X
XUMUYECKUX PEAKIUN 1
TEPMOXUMHUUYECKHUE PACUETHI
[IpakTuyeckas padora Ne 3.
5 «P « 06.04.2027 https://m.edsoo.ru/
4 EIICHUE DKCIIEPUMEHTATBHBIX .04. C2V40904K
3aja4 1o reme "Hemeramisr'"»
5 Konrponbnas pabora no teme 07.04.2027 https://m.edsoo.ru/
5 «HemeTtanmn 06B30Q272G
5 Heopranudeckue U OpraHn4ecKue 13.04.2027 https://m.edsoo.ru/



https://m.edsoo.ru/S6N3O8Q7P
https://m.edsoo.ru/O6B3Q2Z2G
https://m.edsoo.ru/O6B3Q2Z2G
https://m.edsoo.ru/C2V4Q9Q4K
https://m.edsoo.ru/C2V4Q9Q4K
https://m.edsoo.ru/E4D2T7Z5X
https://m.edsoo.ru/E4D2T7Z5X
https://m.edsoo.ru/Y1V1M1V9A
https://m.edsoo.ru/Y1V1M1V9A
https://m.edsoo.ru/D8E3Z3B2I
https://m.edsoo.ru/D8E3Z3B2I
https://m.edsoo.ru/V2G3I1X2L
https://m.edsoo.ru/V2G3I1X2L
https://m.edsoo.ru/C5M1B5B5E
https://m.edsoo.ru/C5M1B5B5E
https://m.edsoo.ru/L4I3P9Q3L
https://m.edsoo.ru/L4I3P9Q3L

KHCJIOTBI. HeOpFaHI/ILIeCKI/IG n

6 S6N308Q7P
OpraHUYEeCKHUE OCHOBAHUS
AmdoTtepHble HEOpraHUYECKUe 1
OpraHUYeCKUEe COCAUHECHHUS.
5 r B 14.04.2027 https://m.edsoo.ru/
7 E€HETUYECKas CBS3b .04. SSLIAIXOH
HEOPTaHWYECKUX U OPTaHUUYECKUX
BEIIIECTB
Ponp xumun B obecrieueHUN
5 i 7 https://m. .
aKonorHi{ecxon, JSHEPreTUYECKOH U 20.04.2027 ps://m.edsoo.ru/
8 MUIIEBON O€30MMaCHOCTH, Pa3BUTHHU N402A4R8H
MEIULIUHBI
[IpencraBnenus 06 oOmUx
5 https://m. .
HAYYHBIX [IPUHLHUIIAX 21.04.2027 ps://m.edsoo.ru/
9 IPOMBIIIIEHHOI'O MOTYYECHUS D3P4S7T9P
BAKHEUIINX BEIIECTB
6
0 [Ipon3BOACTBO UyTyHA . 27.04.2027
6
) [Ipon3BoacTBoO cTaNn. 28.04.2027
6 Yenose € Bellec https://m.edsoo.ru/
JIOBEK B MUPE BEILIECTB U 04.05.2007 ps://m.edsoo.ru.
2 MaTepHaoB R1UOB0OO3P
6
3 Xumus B OBITY. 05.05.2027
6 https://m.edsoo.ru/
4 XUMHS U 310pOBbE YEIIOBEKA 11.05.2027 W6Z6R605K
6 HToroBast KOHTpOJIbHAs paboTa. 12.05.2027



https://m.edsoo.ru/W6Z6R6O5K
https://m.edsoo.ru/W6Z6R6O5K
https://m.edsoo.ru/R1U0B0O3P
https://m.edsoo.ru/R1U0B0O3P
https://m.edsoo.ru/D3P4S7T9P
https://m.edsoo.ru/D3P4S7T9P
https://m.edsoo.ru/N4O2A4R8H
https://m.edsoo.ru/N4O2A4R8H
https://m.edsoo.ru/S8L1A1X9H
https://m.edsoo.ru/S8L1A1X9H
https://m.edsoo.ru/S6N3O8Q7P

5

6

6 IToBTOpEHMUE. 1 18.05.2027
6

7 [ToBTOpEHME. 1 19.05.2027
6

g [ToBTOpEHME. 1 25.05.2027
6 y

9 Nrorosslii ypokio 1 26.05.2027

OBIIEE KOJIMYECTBO YACOB I1O
I[TPO'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus / T'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., AKITmoHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenne»

https://fipi.ru/

METO/JIUYECKHUE MATEPUAJIBI J1JI5S1 YYUTEJIA
Metoanueckoe
noco6oue.10-11 xnacc

O.C.I'abpuensina

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/






