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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1Mo XuUMUU Ha ypOBHE cpeaHero oOmiero oOpa3oBaHHs pa3padOoTaHa HAa OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepamumny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS (elepaibHOi 00pa3oBaTeNbHON MPOTpaMMbl CPEIHEro OOIIero
obpazoBanus (POII COO), npexacraBieHHbx B DenepaabHOM ToCyIapcTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konuenmmu mnpenonaBaHus y4eOHOro mpeaMera «XuUMHSI» B
o0pa3oBaTenbHBIX Oopranu3anuax Poccuiickoit @enepaium, peaqu3yomnX OCHOBHBIE 00pa30BaTe/IbHbIC
IIPOrpaMMbl, U OCHOBHBIX MOJI0KeHHUH «CTparerun pa3BuTus BocnuTaHus B Poccuiickoit @enepannu Ha
nepuon 110 2025 roga» (Pacnopsbkenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MporpaMmbl MO XUMHH, K OMNpeesieHHt0 oOuieil crpareruu
00y4YeHHs, BOCIIUTAHUS U Pa3BUTHs 00YYarOIIUXCs CpeliCTBAaMH ydeOHOro mpeaMeTa « XumMus» st 10—
11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHLeNTyaabHble mnosoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JIeH, COAep>KaHus, pe3ylbTaToB OOy4YeHHs M TpeOOBaHUIl K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

XuMudeckoe 00pa3oBaHME, MOJIy4aeMOE BBIMTYCKHHUKAMU 00Ie00pa3oBaTeNbHON OpraHu3alui,
SBJIETCS HEOTHEMIIEMOM YacCThIO X 00pa3oBaHHOCTU. OHO CIIYKUT 3aBEpLIAOIIMM STAllOM peau3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX IIEJIOCTHOM CUCTEME
XUMHYECKOro 00pa3oBaHHA. DTH IEHHOCTH KacaroTcs MO3HAHHUS 3aKOHOB MPUPOIBI, (POpMHUpPOBaHUS
MHUPOBO33PEHHUS U OOIIEH KyIbTyphl YEJIOBEKa, a TAKXKE HKOJIOTMUECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3[I0pPOBBI0 U IPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOy4YaIOIIMXCS Ha
YpPOBHE cpeiHero oOiiero oOpa3zoBaHHUs CpeICTBaMU Y4eOHOro IpenMera «XUMUs», COAEpXKaHUE U
MIOCTPOCHHUE KOTOPOTO OIpEeNeeHbl B MPOrpaMMe MO XUMHUU C YYETOM CHeUU(PUKU HAyKU XUMHUH, €&
3HAYEHUS B MO3HAHUU TIPUPOJIBI U B MaTepUaIbHON KU3HU O0IIECTBa, a TAK)Ke C YIETOM OOIIMX IeNel
MPUHIIMIIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSIHME CHUCTEMBbI CpeAHEro oOuiero oopa3oBaHUs B
Poccuiickoit ®enepanuu.

XuUMHS Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpPaeT OCOOyI0 pOJib B COBPEMEHHOMN
[MBUIM3AIMU, B CO3JaHUM HOBOW 0a3bl MarepHalbHON KyiabTyphl. OHa BHOCHUT CBOM BKJIaa B
(bopMHpOBaHHME PAllMOHAIBHOIO HAYYHOTO MBIIUJIEHUS, B CO3/IaHUE IIEIOCTHOIO MpPEJCTaBICHUS 00
OKpY’KaroIllleM MHpE KakK O €IMHCTBE MPUPOIbI U YEJIOBEKa, KOTOpoe GOpMUPYETCS B XMMHH Ha OCHOBE
MOHMMAaHMsI BEIIECTBEHHOI0 COCTaBa OKPY’KalOIIEro MUpPa, OCO3HAHUS B3aMMOCBSI3U MEXy CTPOCHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHo B3aWMOIEHCTBYS C JIPYyIrMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTajla HEOTHEeMIIEMOM
4acTbI0 MUPOBOH KyJIbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TPyJa M KU3HU KaKJIOro 4jeHa
obmiectBa. CoBpeMeHHasi XUMUS KaK HayKa CO3uAaTeNbHasl, Kak HayKa BEICOKMX TEXHOJIOTHI HampaBieHa
Ha peleHue ri1o0anbHbIX MPoOJIeM YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOI, SHEPreTUUECKOIA,
MUIIEBOM, IKOJIOTHIECKON 0€30MacHOCTH U OXPaHBI 37J0POBBS.

B cootBeTcTBUU ¢ 0OUMMU TENISIMU W MIPUHIIAIIAMEA CPEIHETO 001Iero 00pa3oBaHms COACpKaHNE
npenmera «Xumus» (10—11 kmaccsl, 6a30BbIi YPOBEHb W3YUYEHHS) OPUEHTHPOBAHO MPEHMYIIIECTBEHHO
Ha  OOLIEKYJIbTYPHYIO  TMOATOTOBKY  OOydYaroUIMXCs, HEOOXOAMMYI0 MM s BBIPaOOTKH
MHUPOBO33PEHYECKUX OPHUEHTHPOB, YCIEUIHOTO BKJIIOYEHHS] B JKU3Hb COLUYMA, MPOJIOJDKEHUS
o0pa30BaHMs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomuMu peaMeTa « XuMus» sSBISIOTCS 0a30Bbie Kypchbl — «OpraHudeckas XUMES» U
«OO011ast ¥ HeOpraHU4YecKasi XMMHsD», OCHOBHBIM KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SBIISIOTCS OCHOBBI
0a30BOM HAyKH: CCT€Ma 3HaHUN 110 HEOPTraHNMYECKOH XUMHUH (C BKJIFOUEHHNEM 3HaHUN U3 o0LIei XUMUN)
U opraHuyecko xumuu. DOpMUpPOBaHHE JAHHOMW CHUCTEMbl 3HAHUW TIPU H3YYEHUHU MpPEaMETa
obecrieyrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000Opa3us BELIECTB HA OCHOBE OOIIMX MOHATHUH,
3aKOHOB U TEOPUU XUMUHU.



CrpykTypa copepkanus KypcoB — «Opranndeckas xumus» 1 «OO011as 1 HeopraHuyeckast XUMHsD»
chopMupoBaHa B MporpaMme IO XMMHUU Ha OCHOBE CHCTEMHOr0 MOJAXOJa K M3YYEHHUIO y4eOHOTro
MaTepuaiga U OOyCIIOBJI€Ha HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUI Ha oONpeaenEéHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYECKOM XMMHUU BEIIECTBA PACCMAaTPUBAIOTCA Ha YPOBHE
KJIACCUYECKON TEOPUU CTPOEHHUS OPTaHUYECKUX COCIUHEHMM, a TAKXKE Ha YPOBHE CTEPEOXUMUYECKUX U
AJIEKTPOHHBIX MPEACTaBICHUM 0 cTpoeHUH BemiecTB. CBelneHusi 00 M3y4aeMbIX B Kypce BeIeCcTBax
JAIOTCS B Pa3BUTUHU — OT YIJIEBOJOPOAOB JI0 CIOXKHBIX OMOJIOTUYECKH aKTUBHBIX coeluHEeHUH. B kypce
OpPraHUYeCKOM XUMHH IIOJIy4alOT pa3BUTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHMs IEpPBOHAYAIILHBIC MTPEJICTABICHHS O XUMHUECKON CBSI3H, KJIACCH(PHUKAIIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUYECKON pPEeaKIUu.

[Ton HOBBIM yIJIOM 3peHHs B IpeaMeTe « XUMHUsD» 0a30BOr0 YpOBHS pacCMaTpPUBACTCS U3YUECHHBIN
Ha YPOBHE OCHOBHOT'O 00I1er0 00pa30BaHusl TEOPETUUECKUN MaTeprall U (PaKTOJIOTUIECKUE CBEICHUS O
BEIIECTBAX M XUMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmmas U HeopraHudecKas XUMUsD)
oOy4aroluMcsi TPEIOCTaBIsAETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE IEPUOJUYECKOro 3aKOHa C
OOIIETEOPETUYECKUX M METOJOJOTHUECKUX TO3MUIMM, TIyOKe MOHITh HMCTOPUYECKOE H3MEHEHHE
(GyHKIUH 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBSICHSIONICH U TPOTHO3HPYOTICH.

Enunnas cucrema 3HaHMM O BaXHEWIIMX BEIIECTBAX, WX COCTaBE, CTPOCHUHU, CBOMCTBAX H
MIPUMEHEHUH, a TaKKE O XMMHUYECKHX PEAKUUAX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nonoiaHsierca B kKypcax 10 u 11 kiraccoB aneMeHTaMu coAepKaHusl, UMEIOLIUMHU KYJIbTYPOJIOTUYECKUM U
MPUKJIAJHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT IMOHMMAaHMIO B3aUMOCBS3M XUMHUHU C JIPYTUMU
HayKaMH, pPAcKpbIBalOT €€ poJib B I[103HABATEIbHOM M IPAKTUYECKOH JEsITENbHOCTH YEeJIOBEKa,
CHOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHUS K IPOLIECCY TBOPUECTBA B OOJIACTH TEOPUHM M MPAKTUYECKUX
MIPUIIOKEHUH XUMHUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiemMax, CBA3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALHUIO U TPUMEHATH €€ yIs
MOTIOJHEHMSI 3HAHUW, PELIeHHs] NHTEIUIEKTYaJIbHbIX U 3KCIEPUMEHTAIbHBIX UCCIIEOBATEIbCKUX 3a/1a4.
B nenom conepxanue ydeOHOro mpeaMera «XHMHUsS» JaHHOTO YPOBHS M3yU€HHs] OPUEHTUPOBAHO Ha
¢dopmupoBaHUEe Yy OOYYaAIOUIMXCS MHPOBO33PEHUYECKOW OCHOBBI Ul MOHUMAaHUS (QUIOCOPCKUX HAEH,
TaKMX KaK: MaTepHallbHOE€ €IMHCTBO HEOPraHMYECKOTO W OPraHM4ecKoro Mupa, 0oOyCIIOBIEHHOCTh
CBOMCTB BEIIIECTB MX COCTABOM U CTPOEHHUEM, T03HABAEMOCTh MPUPOIHBIX SBJICHUM MyTEM SKCIIEpUMEHTA
U PELICHUs] TPOTUBOPEUYM MEeXly HOBBIMU (haKTaMH U TEOPETUYECKMMHU HPEANOChUIKAMH, OCO3HAHHE
pPOJM XUMHMM B PEIIEHUM SKOJIOTMYECKUX MpoOieM, a Takxke NpobieM cOepeXeHUs IHEpreTHUecKuX
PECYPCOB, CBHIPbS, CO3/IaHUsI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B nnane pemeHus 3agad BOCHUTAHMS, Pa3BUTHUS M COLUAIM3ALMM OOYYarOIIMXCS HPUHSTHIE
IIPOrpaMMOl 10 XHUMHUHM TOAXOABI K OIPENEICHUIO COACpkKAaHWS W IIOCTPOEHHUS IpeaMeTa
peaycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JEHCTBHM, UMEIOIUX 0a30BO€ 3HaUEHHE
JUIS pa3fIMYHbBIX BUJIOB JIESATEHOCTH: peUIeHHs MpobieM, oKcKa, aHaiu3a 1 o0paboTku nHpopMauuy,
HEOOXOMUMBIX JJIi MPUOOPETEHUs ONbITa MPAKTHUYECKOH U UCCIIEIOBATEIbCKON /1eATeIbHOCTH,
3aHMMAIOILEH BaXKHOE MECTO B IO3HAHUU XUMUHU.

B npaktuke mpenogaBaHuss XMMHM Kak Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK U Ha
YPOBHE CpeIHEro ooIero oopa3zoBaHus, NMPH ONpPENEICHUN COJEp>KAaTeIbHON XapaKTepUCTHUKHU Lienen
U3Y4YeHMs] TpeAMeTa HallpaBJI€HWEM [EPBOCTENEHHOW 3HAYMMOCTH TPAJAMIMOHHO MPHU3HAETCS
(¢bopMHpOBaHNE OCHOB XUMHUYECKOM HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOM
JESTEIBHOCTH YE€JIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOMN KyJIbTypbl. C METOINYECKON TOUKHU
3peHus TAaKOM MOAXO0J K ONPEAEIICHUIO LIENed N3YUEeHUs TPEAMETA SBJISIETCS BIIOJIHE ONIPAB/IAHHBIM.

CornacHo TaHHOW TOYKE 3pEHMs TJaBHBIMU LIETSIMU U3YyUEHHUS NpeaMera «XuMHs» Ha 0a30BOM
yposHe (10 —11 ki1.) ABIAFOTCS:

e (opmupoBaHUE CHUCTEMBI XUMUYECKUX 3HAHUN KaK BaXKHEHIIEH COCTABJISIONICH €CTECTBEHHO-
HAy4YHOM KapTUHBI MUpPA, B OCHOBE KOTOPOH JIeXkKaT KIIOYEBBIC MOHATHS, (hyHIAaMEHTaJIbHbIC
3aKOHBI M TEOPUU XUMHH, OCBOCHHE SI3bIKA HAYKH, YCBOEHUE U TIOHUMAaHKE CYIIIHOCTH JOCTYIHBIX



00001IeHNIT MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIICHHE C HCTOpUEH WX pa3BUTUA U
CTaHOBJICHUS;

e (opmupoBaHue U pa3BUTHE IMPEACTABICHUN O HAayYHbIX METOJaX IIO3HAHMS BEIIECTB U
XUMHUYECKHUX PEaKINil, HeOOXOMUMBIX Uil MPUOOPETEHUS YMEHUIl OPHUEHTHPOBATHCS B MHUPE
BEIIECTB U XUMHUYECKUX SBIICHUH, IMEIOIIUX MECTO B TIPUPO/IE, B TPAKTUICCKON U IIOBCEAHEBHOU
KU3HU;

® pa3BUTHE YMEHUH M CHOCOOOB JAESTEIHHOCTH, CBSI3aHHBIX C HAONIOJEHHEM U OOBSICHEHUEM
XUMHYECKOTO IKCIIEPUMEHTa, COOJIIOIEHUEM TIPaBUII 0€30M1aCHOTO OOPAICHHSI C BEIICCTBAMH.

Hapsiny ¢ stum, conepskaTenbHas XapakTEepUCTHUKa Ielled W 3aJad W3y4YeHHUs NpeaMeTa B
porpaMMe Mo XHMHUU YTOUYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHUOPUTETaMHU B
cUcTeMe cpeaHero oomiero oopasoanus. CeroaHs B MPenoJaBaHUN XUMHUH B OOJIBIIIEH CTENIECHN OTIAETCS
MPENOYTEHNE PAKTHYECKON KOMIIOHEHTE COJCpKAHUSI 00yUeHHsl, OPUSHTHPOBAHHOW HA TIOJITOTOBKY
BBIIMYCKHHKA 0OIIe00pa3oBaTebHOM  OpraHu3allid, BIQJCIOIIEro He Ha0OpoM 3HaHUH, a
(GYHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHM U YMEHHUSIMU aKTHBHOTO MOJYYEHHUS 3HAHUU U
MIPUMECHCHHS UX B PEATHHOM KH3HU JUUIS PEIICHHSI TPAKTUICCKUX 33]1ad.

B cBs131 ¢ 3TUM 1TpU U3YUCHHUH MTPEAMETA « XUMUSD) JTOMUHUPYIOIIEEe 3HAYCHIE IPUOOPETAIOT TaKne
LeJH U 33]]a41, KaK:

ajanrtanus oOydYalomuXcs K YCJIOBUSAM JTUHAMHYHO pa3BUBAIOIIETOCs MHpa, (OpMHUpOBaHUE
WHTEJUICKTyaJIbHO ~ Pa3BUTOH  JIMYHOCTH, TOTOBOM K  CaMOOOpPa3OBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEITLHOMY TIPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KU3HCHHBIX CUTYAIUSX, CBI3aHHBIX
C BEIIECTBAMU U MX MIPUMEHEHUEM;

dbopMupoBaHue y 0OydalOmIUXCs KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), MUMEIOIINUX
YHUBEPCATHLHOE 3HAUYCHUE IS PA3IMYHBIX BHIOB JICATEIHLHOCTH: PEIICHUS IPOOJIeM, TIONCKA, aHaIM3a U
00paboTKu WHPOPMAIIUU, HEOOXOAUMBIX ISl IPHUOOPETCHUS OIBITA EATEIHPHOCTH, KOTOPAs 3aHUMAeT
BaXHOE MECTO B MO3HAHUM XHUMHHU, a TaKXkKe JJsl OIEHKU C TMO3UIMA KOJOTHYECKOW O0e30MacHOCTH
XapakTepa BIUSHUS BEUIECTB U XUMHUYECKHUX MIPOIIECCOB HA OPTaHU3M UYeJIOBeKa U MIPUPOJHYIO CPELy;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, HHTEIUIEKTYAlIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
00yJaromuXcsi: CIIOCOOHOCTH CaMOCTOSITEIIEHO MPUOOPETaTh HOBBIC 3HAHUS IO XMMHH B COOTBETCTBUU C
KU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIC TEXHOJIOTHH JIIS TOMCKA
U aHalln3a y4eOHOW U HAyYHO-TIOMYJISIPHON HH(POPMAIIMH XUMUYECKOTO COIeP KaHMUS,

dbopMUpOBaHHE M pa3BUTHE Y OOYYArOIIMXCS ACCOLMAaTUBHOTO W JIOTUYECKOTO MBIIIICHUS,
Ha0JTI0IaTEIBHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPBIE 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH, MPU
TUTAHUPOBAHUH M TTPOBEJICHUN XUMUIECKOTO IKCIICPUMEHTA;

BOCIIUTAHHE y OOyYarommxcs yOexIEHHOCTH B T'YMAaHHCTUYECKOW HAMpPaBIEHHOCTH XUMHH, €&
BaXHOWM POJIM B pEHICHUH TTI00aTbHBIX MPOOJIeM palMOHAIBHOTO MPHUPOAONOIB30BaHNUs, TOMOTHEHUS
JHEPTeTHYECKUX PECYPCOB W COXPAHCHHS TMPUPOIHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH
OepeXKHOTO OTHOIICHUS K MPUPOJIC U CBOEMY 3JIOPOBBIO, & TAK)KE TPHOOPETEHUS OIBITa UCTIOIH30BAHUS
MOJTYYE€HHBIX 3HAHUHN ISl TIPUHSITHS TPAMOTHBIX PEIIEHUN B CUTYallUsAX, CBSA3aHHBIX C XUMUYECKUMU
SIBIICHUSIMU.

B yue6HOM 1UTaHE cpemHero obmero o0pa3oBaHus MpeaMeT « XUMHUs 0a30BOT0 YPOBHS BXOJUT B
COCTaB MpeIMETHON 0051acTH « ECTeCTBEHHO-HAYYHBIC PEMETHIY.

OO1iiee 4ncI0 9acoB, OTBEIEHHBIX ISl U3YUYCHUS XHUMHH, Ha 0a30BOM YPOBHE CpeIHEro oOIIero
oOpa3zoBanusi, coctaBisieT 68 gacos: B 10 kiacce — 34 yaca (1 yac B Henenmo), B 11 kmacce — 34 gaca (1
4ac B HEJICIIO).



1. Conep:xkanue y4eOHOro npeamMera
10 KIIACC

OPI'TAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHNYeCKON XUMHHU

IIpeamer opraHM4ecKON XMMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU HOBBIX
BELIECTB U MaTepuasoB. Teopus cTpoeHus: opraHuueckux coenuHeHuil A. M. BytnepoBa, € 0OCHOBHbIE
nosoxkeHus. CTpyKTypHble (OpMysbl OpraHndeckux BemiecTB. ['omosorus, uzomepus. XuMudeckas
CBSI3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBS3H.

[IpencraBnenne o KiIacCH(PHUKAIMKA OPraHUYECKHX BemlecTB. HOMEHKIaTypa OpraHHYeCcKUX
COEIMHEHUH (cucTemMaThuyeckas) M TpPUBMAJIbHbIE HA3BAHMS BAXKHEHIIMX IPEICTaBUTENIEH KIIACCOB
OpPraHUYECKUX BEILECTB.

DKclepUMEeHTAIbHbIE METO/bI U3yUSHHS BELLIECTB U UX MPEBPALICHNUI: 03HAKOMJIEHHE ¢ 00pa3liaMu
OpraHMYEeCKUX BEUIECTB W MaTepUAJlaMM HAa HX OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHMYECKUX
BEIIECTB, HAOJIOJICHHE W OINHCAaHHWE JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALICHHIO OPTraHHMYECKUX
BEIIECTB IPU HarpeBaHUHM (IU1aBJICHUE, OOyTIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IPOCTEUIINE IIPEACTABUTENN
QJIKAaHOB: (PU3MYECKHME M XMUMHUYECKHE CBOMCTBA (peakiuy 3aMEUICHHUsS W TOpPEHUs), HaXOXKICHHE B
IIPUPOJIE, IOJIyUYEHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKUH psA. OTUIEH M NPONWIEH — MpOCTEHIINe
MPE/ICTAaBUTENIN  AJIKEHOB: (U3MYECKUE U XUMHUYECKHE CBOMCTBAa (peakuuu TUAPUPOBAHUSA,
raJIor€HUPOBAHNUS, THIpaTallii, OKKCIEHUS U MOJIUMEPHU3allin), IOJIy4eHUE U IPUMEHEHUE.

Ankanuensl: Oytaauen-1,3 u metunOyTaauen-1,3: cTpoeHue, BaXHEHIIe XUMHUYECKHUE CBOMCTBA
(peaxmust nonmmepuzaun). [lonydyeHne CHHTETUYECKOTO KayuyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJOTMYECKHH psii. ALIETUIEH — MPOCTEHIIMH
MIPE/ICTaBUTENb AJIKHHOB: COCTaB, CTPOECHHME, (PU3NYECKHE U XHMHUYECKHE CBOMCTBA (peakuuu
TMJIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALINHU, TOPEHNUS ), [TOJTyUYEHHE U IPUMEHEHUE.

Apenbl. benzon: cocTtaB, CcTpoeHue, (u3MueckMe U XUMHYECKHE CBOMCTBAa (peakuuu
raJIOT€HUPOBAHUS U HUTPOBAHMUS), IOJIyYE€HUE U NIPUMEHEHUE. Tonyon: cocmas, cmpoenue, guzuieckue
U XuUMuyeckue CGOUCMBA (peakyuu 2al02eHUpOBaHUs U HUMPOBAHUS), NONYYEHUe U NpUMeHeHue.
TokcuuHOCTH apeHOB. ['eHeTHUECKas CBA3b MEXY YINIEBOAOPOJAMH, IPUHAUICKANIMMH K Pa3IMYHbIM
KJIacCaM.

[TpupoHbIe UCTOUHUKHN YTIeBOAOPOAOB. IIpupoanslil ra3 u nonytHsle HeTaHbIE ra3sl. HedTh 1
e€ mnpoucxoxaeHue. CrnocoObl mepepabOTKM HePTH: TMEperoHkKa, KpeKUHT (TepMUYECKUH,
KaTaJuTHueckuil), nuposau3. [IpoaykTel nepepaboTku HEPTHU, UX MPUMEHEHUE B POMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib ¥ IPOAYKTHI €ro nepepaboTKH.

DKcIepUMEeHTAIbHbIE METO/1bI U3yUSHHS BELIECTB U UX MPEBPAIICHUI: 03HAKOMIJIEHHUE C 00pa3zliaMu
I1acTMacc, KaydyKoB W pe3uHbl, Koulekuuu «Hedts» u «Yromb», MoAeIMpOBaHUE MOJIEKYI
YIJIEBOIOPOJOB M TajoreHONPOU3BOIHBIX, TPOBEICHNE NPAKTUUYECKON pabOoThl: MONTYYEHHE STUJIEHA U
U3Y4YEHUE €ro CBOUCTB.

PacuérHsle 3anaun.

Bblunicnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOIO
BEIIECTBA WM IPOAYKTa PEAaKLMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOAHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamnue oprannyeckne coeiNHEHUs!




[IpenenbHble OTHOATOMHBIE COUPTHI. METaHON M 3TaHOJ: CTpOoeHHEe, (PU3NUECKUE U XUMUYECKUE
CBOWCTBa (peakuuy C AaKTHUBHBIMH METajllaMH, TaJOr€HOBOAOPOAAMH, TOPEHHUE), IMPUMEHEHHE.
Bopoponnbie cBsi3u Mexay MOJIEKyJaMH CHOUpPTOB. JlefiCTBHE MeTaHojla M 3TaHOJa Ha OpPraHU3M
YeloBeKa.

MHoOroaTtoMHbI€ CHUPTHI. DTUJICHIVIMKOIb U TIUIEPUH: CTPOEHUE, (PU3NYECKHE U XUMUYECKUE
CBOWCTBa (B3aMMOJCHCTBUE CO INEIOYHBIMH METaNIaMH, KAaueCTBEHHAs pEakiysi Ha MHOTOATOMHBIC
cnupthl). JlelicTBre Ha opraHu3Mm yesoBeka. [ [puMeHeHne runepruHa u 3TUIICHTIIMKOJIS.

@deHon: cTpoeHUEe MOJEKYJbl, (U3NYECKue M XHUMHUYecKHe cBoicTBa. TokcHyHOCTH (eHona.
[Ipumenenue denona.

Anpnerunpl U kemonsvl. @OpManbIeruy, alueTaubAeTHI: CTPOCHUE, (PU3MYECKHe U XUMHUYECKUE
CBOMCTBA (peaKLUU OKUCIICHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKINH), TOJyUYCHHE U IPUMEHEHHE.

OaHOOCHOBHBIE IIPE/IENbHbIEC KAPOOHOBBIE KUCIOTHL. MypaBbUHAS 1 YKCYCHAsl KUCIIOTBI: CTPOCHHUE,
dbu3znuecKkrue U XMMHYECKHUE CBOMCTBA (CBOMCTBA, 00OIIME /IS Kilacca KUCIIOT, peakuus 3TepuduKaiun),
nojydyeHne W TnpuMeHeHune. CTeapruHOBash M OJIGMHOBAs KHCJOTHI KaK IPEICTABUTENN BBICIINX
KapOOHOBBIX KUCIIOT. MBLIa KaK COJIH BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHE.

Crnosxubie 3(pUpbl KaK MPOU3BOIHBIE KApOOHOBBIX KUCIOT. ['Haponu3 ciaoxHbIX 3GupoB. XKupsbl.
I'unponus xupos. [Ipumenenue xxupoB. bruonorunyeckast posb KUPOB.

VYrneBoabl: cocTaB, Kiaccu(uKalMs yriaeBoJoB (MOHO-, JU- W THoOJMcaxapujbl). [nroko3za —
MPOCTEUIINI MOHOCAXapua: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI, (U3NIECKNE M XUMHUYECKUE CBOIMCTBA
(B3ammopetictue ¢ ruapokcuaom meu(ll), okucieHrne amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIOKO3bI), HAX0XKJIEHUE B MPHUPOJE, MPUMEHEHUE, OMOJOoTHYecKasi Pob.
®otocunTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman w memmono3a kKak OpupoiHblie momuMmepbl. CTpoeHHE Kpaxmalia M EIUTIOJIO3BI.
duzndeckue U XUMHUYECKHE CBOMCTBA Kpaxmaiia (TUIPOJIN3, KaYeCTBEHHAS PEaKIUs C HOJOM).

DKCcrepuMEHTAIbHBIE METOIbI U3YUYCHHI BEIIECTB U UX MPEBPAICHHI: POBEICHNE, HAOII0IeHUE
U OIMCaHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIIMPTOB, KAYECTBEHHBIC PEAKIMH OIHOATOMHBIX
cupToB (oKHcieHue yTaHona okeu1oM meau(ll)), MHOroaToMHBIX COUPTOB (B3aUMOAECHCTBHE IIHIIEPUHA
¢ ruapokcuaom menu(ll)), ampaernnoB (OkHMcIeHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcuaom menu(ll), B3aumoneiicTBue Kpaxmana ¢ HOJOM), MPOBEACHHE MPAKTHUYECKOH padOTHI:
CBOMCTBA PacTBOPA YKCYCHOMN KHUCIIOTBI.

Pacuérnebie 3anaum.

Boruricnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBAa HCXOMHOTO
BEIIeCTBA WJIM MPOJYKTa PEAKIMU MO M3BECTHBIM Macce, 00BbEMY, KOIUYECTBY OJHOTO W3 MCXOIHBIX
BEIIECTB WU MPOTyKTOB PEAKIINH).

A3oTcozepkame OpraHunIecKue COeTMHEHHS.

AMUHOKHUCIOTHI Kak aMmQOTepHble OpraHHYeckue coeAuHeHus. Dusnmueckue W XUMUYECKUE
CBOWCTBAa aMUHOKHUCIIOT (Ha IpUMepe TIUIMHA). buomornyeckoe 3HaueHue aMMHOKHUCTOT. [lenTubt.

Bbenkn kak MpUpPOTHBIE BEICOKOMOJIEKYIISIpHBIC coeAMHEeHHSI. [lepBUdHasl, BTOPUYHAS U TPETHYHAS
CTPYKTypa O€TTKOB. XMMHUECKUE CBOMCTBA OEIIKOB: THAPOIIN3, IEHATYpAIHsl, KAYeCTBEHHBIC PEaKIINy Ha
OenKu.

DKCrepuMEHTAIbHBIE METO/IbI U3YUYCHHSI BEUIECTB U UX MPEBPAIICHUIA: HAOMIOIEHUE U ONHUCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIus OCIKOB IPU HAarpeBaHUH, IBETHBIE PEAKITHH OCITKOB.

BbicokoMoieKy IsIpHbIE COeTMHEHUS

OcCHOBHBIE TIOHATHUS XHUMHH BBICOKOMOJIEKYISPHBIX COCAMHEHWI: MOHOMEp, TMOJIHMED,
CTPYKTYpPHOE 3BEHO, CTENeHb MOJIMMEPHU3AlUU, CPEIHsAs MOJEKyJsipHas Macca. OCHOBHBIE METO[bI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COSAMHEHHUI — MOJIMMEPU3aLNs U OJTUKOHICHC Al

DKcrnepuMeHTaIbHbIE METObI U3YUYEHHSI BEIIECTB U X MPEBPALICHHI: 03HAKOMIIEHHUE C 00pa3aMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.



MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBsI3ed IpU M3YyYeHUM opraHuyeckoil xumuum B 10 kiacce
OCYILIECTBIISICTCS Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK M MOHATHUH,
ABJISIOIIMXCS] CHCTEMHBIMHU JJIs1 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOwire ecTecTBEHHO-HAY4HbIE IOHSTHA: SIBJICHHWE, HAy4HBbIH (hakT, TUIOTE3a, 3aKOH, Teopus,
aHauM3, CHUHTE3, KJIACCU(PHUKAIMsI, MEPUOJUYHOCTh, HAONIONEHUE, W3MEPEeHUE, OKCIEPUMEHT,
MO/ICIIUPOBAHUE.

®dusnka: marepus, SHEprus, macca, aroM, MIEKTPOH, MOJEKyJa, SHEPreTUYEeCKUil YpOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperarHoe COCTOSHUE BELIECTBA, (PU3UUECKUE BEIUUMHBl U €JUHULBI UX
M3MEpEeHusl.

Buonorusi: knerka, opranusM, Ouocdepa, oOMEH BemeCTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepaibl, TOpHbIE TOPO/Ib, MTOJIE3HbIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonOrus: mNUIIEBBIE NPOAYKTHI, OCHOBBI PAMOHAIBFHOTO MHUTAHUS, MOIOIIME CPEICTBA,
JICKApCTBEHHBIE M KOCMETHYECKHE Iperaparbl, MaTepuanbl M3 HCKYCCTBEHHBIX W CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMU9ecKui 3neMeHT. ATOM. SIapo aroma, W30TOMBI. DIIEKTPOHHAS 000JI0YKa. DHEPreTUYCCKUE
YPOBHH, MOIYpPOBHH. ATOMHBIE OpOUTamH, S-, P-, O- smemMeHThl. OCOOCHHOCTH pacHpeaeICHUs
3JIEKTPOHOB MO OpOMTaNsIM B aromMax »JJIEMEHTOB IEpPBbIX YETHIPEX NEpUOJIOB. DIEKTPOHHAs
KOH(UTryparys aTOMOB.

[Iepnonnueckuit 3axkoH U [lepuoguueckas cucrema xuMuueckux anemeHToB Jl. M. Menneneesa.
Cs13p nepruoanueckoro 3akona u I[lepuoauyeckoii cuctemsl xumuueckux anemenToB 1. V. Menneneena
C COBPEMEHHOM TEOpPHEHW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHMUYECKHUX
3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX U CIIOKHBIX BELIECTB IO IpyHnaM W IepuojaM. 3HadeHHe
MEePUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BellecTBa. XuMU4ecKasi CBA3b. BUIbl XUMHUYECKOM CBS3M (KOBaJIEHTHAs! HENOJIsIpHAs U
NOJISIpHAs, MOHHAs, MeTajuinyeckas). MexaHu3Mbl OOpa30BaHUS KOBAJEHTHOM XUMHUYECKOW CBS3U
(0OMeHHBI U TOHOPHO-aKLEeNnTOpHbI). BogopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATENBHOCTb.
Crenenp okucieHus. IoHbI: KaTHOHBI U AHUOHBI.

BemecTBa MONEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH ITOCTOSTHCTBA COCTABA BEILIECTBA.
THIBI KpUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIINYECKOM PEIIETKY.

IlonsaTe o aucnepcHBIX cuctemax. VcTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas OO
BELIECTBA B paCTBOPE.

Knaccudukanus Heoprannueckux coeauHeHuid. HomeHknaTypa HeOopraHMYECKHUX BeEIIECTB.
I'eneTnyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, IPUHAICKAIINX K Pa3IMYHBIM KJlaccaM.

Xumuueckas peakius. Kiaccuduxanms XuMHuecKkux peakiiil B HEOpraHMueCcKo 1 OpraHuuecKom
XUMHH. 3aKOH COXPAaHEHHs MacChl BEIECTB, 3aKOH COXPAHEHUS M NPEBPALIEHUS DHEPIUU TpU
XUMHYECKUX PEaKIMsIX.

CkopocTb peakiiuy, €€ 3aBUCUMOCTD OT pa3IN4HbIX pakTopoB. OOpaTuMBbIe peakiui. XUMHUECKOe
paBHOBecHe. PaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYECKOTo paBHoBecus. [Ipunnun Jle Hlarense.

Onexrponutuyeckas auccouuanys. CUiIpHbIE U ciadble 3eKTponuThl. Cpea BOAHBIX PacTBOPOB
BELICCTB: KUCIIasA, HEUTpasabHasi, IEI0YHAs.



OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

DKcIepuMEHTaIbHBIE METO/bI M3Y4YEeHHsI BEUIECTB M MX MPEBPAILCHHA: JEMOHCTpAIHs TaOJIuUIY
«llepuoguyeckas cucreMa xumudeckux onemeHToB JI. M. MenneneeBa», H3ydeHHE MOACIIEH
KPUCTAINIMYECKUX PEHIETOK, HAOMI0ICHHE U ONKCAHUE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OIBITOB
(paznokeHue mMepoKcHaa BOAOPOAAa B MPUCYTCTBUU KaTalau3aTopa, OIMpENeleHHE CPeabl PacTBOPOB
BEUIECTB C IIOMOIIBIO YHHUBEPCAJIbHOTO WHIUKATOpPA, PEAaKLUM HOHHOrO OOMEHa), IIPOBEJIEHUE
MPaKTUYECKOH paboThl «BiusiHue pa3nuvHbIX (GaKTOPOB HA CKOPOCTh XMMUYECKON PEaKIUmy.

Pacuérnebie 3anaun.

Pacuérel 1o ypaBHEHHMSIM XHWMHUYECKHX DPEAKUWWA, B TOM YHCIIE TEPMOXHMHUYECKHE PaCUETHI,
pacuéThl ¢ UCIOJIB30BAHUEM IIOHATHUS «MAacCOBasi J0JIs BEIIECTBAY.

Heopranunueckasi xumust

Hewmeramnsl. [lonoxxenne HemeramioB B llepuoauyeckoit cucreme xumudeckux 3aemeHToB [, U.
MenzeneeBa U OCOOEHHOCTH CTpOeHHS aToMOB. DU3HUECKHE CBOWCTBA HEMETAIOB. AJUIOTPOMUS
HEMETAJIOB (Ha IpUMepe KUCIOpoaa, cepbl, pochopa u yriepona).

XUMUYECKUE CBOMCTBA BAKHEHIIIMX HEMETAJIOB (TaJOreHOB, cephl, a30Ta, Gocdopa, yriaepoaa u
KPEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COCIMHEHUN).

[IpuMeHeHne Ba)KHEUIIUX HEMETAIJIOB U UX COCITMHEHUM.

Meramnsl. 1lonoxenune meraioB B llepuonnueckol cucreMe XuMudeckux sieMmeHtos [l H.
MenpeneeBa. OCOOCHHOCTH CTPOSHUS JJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O0mme puzndeckue
cBoiicTBa MeTasuioB. CIulaBbl METAJJIOB. DJIEKTPOXUMUUYECKHUM psAJl HAIPSHKEHUH METaIIOB.

XHWMHYECKUE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHH, KA, KaJbIMH, MarHui, aJlOMHHHMH,
LUHK, XpPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6m1re ciocoObI oyYeHHst MeTaJUIOB. [IpiMeHeHe MeTayuioB B ObITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METOAbl U3YyUYEHHUs BEIIECTB M MX MNPEBPALECHUN: HU3yUYEHUE KOJUIEKLIUU
«MeTannsl U CIJIaBbl», 00pa3l0B HEMETAIJIOB, PElICHHE HKCIIEPUMEHTAIBHBIX 3a/a4, HaONIOIeHUEe U
OINMCaHUE JIEMOHCTPAI[MOHHBIX U J1a0OPAaTOPHBIX ONBITOB (B3aMMOJECHCTBHE TMJIPOKCH]IA ATIOMUHUS C
pacTBOpamMH KUCJIOT U LIEJI0Yel, KaUeCTBEHHbIE PEaKIIM1 Ha KATHOHBI METAJIIIOB).

Pacuérneie 3amaumn.

Pacuétel macchl BemiecTBa win 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe UIIU
00BEMY OJTHOTO U3 YUACTBYIOIINX B PEAKIIMH BEIIECTB, PACYETHI MacChl (00BhEMA, KOJIMUECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIUH, €CIU OJJHO U3 BELIECTB UMEET MPUMECH.

XuMHUA U )KU3Hb

Ponp xumuM B 0OO€ClEYEeHHH HKOJIOTUYECKOM, SHEpreTHMYeckoid W MUIIEeBOH O0e30macHOCTH,
pa3BuTuu MeAuIUHbL. [IoHATHE 0 HAYYHBIX METOaX MO3HAHMS BEIIECTB M XUMHUYECKUX PEaAKITHil.

[IpencraBiaenuss 00 OOMIMX HAYYHBIX HPUHLMIAX MPOMBIIUIEHHOTO MOJIYYeHHUS Ba)KHEUIIUX
BELIECTB.

UenoBek B MHpE BEIIECTB M MaTEpPUAIOB: BAXHEHIINE CTPOUTEIbHBIE MaTepUaIbI,
KOHCTPYKLIMOHHBIE ~MaTepHalibl, KpacKd, CTEKJIO, KepaMHuKa, MaTepHalbl [UIsl JJIEKTPOHHKH,
HaHOMAaTepHalibl, OpraHM4YecKue U MUHepaIbHbIE y100pEHHUSI.

XuMusl U 310pOBbE YENIOBEKA: MpaBuia MCIOJb30BaHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuia
0€30IacHOT0 UCIIOIB30BAHUS IPENapaToB OBITOBOI XUMHHU B TIOBCEAHEBHOM KHU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeIMeTHbIX CBSA3EH Mpy U3yUeHUH o0I1ei 1 HeopraHnyeckoil xumuu B 11 kitacce
OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHN, TaK U TOHATHUH,
SIBJISIFOLIIUXCS] CACTEMHBIMU JIJ1s1 OT/I€IIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO0111e ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAY4YHbIHN (DaKT, TUTIOTE34a, 3aKOH, TEOPUS, aHATIU3, CUHTE3,
KJaccupuKalus, IepuoAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAaHIE, U3MEPEHUE, SIBIICHUE.



Oduzuka: MaTepus, DSHEPrus, macca, aTroM, OJEeKTPOH, IPOTOH, HEHUTPOH, HOH, H3O0TOIl,
PalMOaKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHUE
BelIeCcTBa, ((U3NIECKIE BETMIMHBI U CIUHUIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: knerka, opranusm, sKocuctema, Ouocdepa, MaKpo- U MUKPODJIEMEHTbI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHUu3Me.

I'eorpadus: MuHEpabl, TOPHBIC TIOPO/IBI, MTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMUYECKas MPOMBINIICHHOCTb, METAJUTYyPrus, IPOU3BOJCTBO CTPOUTEIHHBIX
MaTEepUajoB, CEIbCKOXO3SHCTBEHHOE MPOM3BOACTBO, MUIIEBAsI MPOMBIILIEHHOCTh, (apMalieBTu4YecKas
MPOMBIIIJICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX IPEnapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX
MaTEpUAJIOB, AIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

2. HﬂaanyeMble PeE3YyJIbTATbI OCBOCHUS yqeﬁﬂoro nmpeamera

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHUS OOyUYaIOIIMMUCS MPOTpamMm
cpemHero ooOmero o0pa3oBaHUS (JIMYHOCTHBIM, METalpeIMETHBIM U TpeAMETHBIM). HaydHo-
METOAMYECKOW OCHOBOHW ISl pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS IMPOTPAMM CPEIHETO
o011ero 00pa3oBaHus SBISETCS CUCTEMHO-/I€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM € CUCTEMHO-AEATENBHOCTHBIM MOAX0J0M B CTPYKTYpPE JINYHOCTHBIX PE3YJIHTATOB
OCBOEHUS MpenMera «XHUMHs» Ha YpOBHE cCpelHero ooiiero oOpa3oBaHUS BBIACICHBI CIEIYIOIIHE
COCTaBJISIIOLIHE:

OCO3HaHUE OOYYaIOIIUMUCS POCCUMCKON TPaKJAHCKOW MACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIETIEHUIO;

HaJIM4YMe MOTHBAILIUU K 00YYEHHUIO;

LeJICHANTPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JIMYHOCTH Ha OCHOBE KJTFOUEBBIX IICHHOCTEH
Y UCTOPUYECKHUX TPAAUIINI 0a30BOM HAYKH XUMUU,

TOTOBHOCTB M CIIOCOOHOCTH 00YUaIOIUXCS PYKOBOJICTBOBATHCS B CBOSH JEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIMMHU IEIOCTHON CUCTEME XMMHUYECKOTo 00pa3oBaHus;

HaJU4he MPAaBOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIHOCOOHOCTH CTaBUTh IEJIH U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTAIOTCS B €IWHCTBE yueOHOU U
BOCIIUTATEIbHON JI€ATEIbHOCTH B COOTBETCTBUU C TYMaHUCTUUECKUMH, COMOKYIbTYPHBIMH, TyXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTAMH M HJI€aJlaMd POCCHUMCKOTO TPaXKJAHCKOTO OOINEeCTBa, MPUHATHIMU B
o0iecTBe HOpPMaMHM U TMpaBWJIaMU MOBEAEHHUSA, CIOCOOCTBYIOIIMMH IIpOIECCaM CaMOIO3HaHMS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHHSI TMYHOCTH O0YUaAIOIITIXCS.

JIM4HOCTHBIE PE3yJIbTAaThl OCBOSHUS MpeAMeTa « XUMHUs» OTpaxaroT c(HOpMHUPOBAHHOCTH OMBITA
MMO3HABATEIPHON M TIPAKTUYECKON NIEATEIIbHOCTH 00YUAIONINXCS 110 peaTn3aliyi MPUHATHIX B 00IIeCTBE
IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOTO BOCIUTAHMS

OCO3HaHUs 00YYAOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB M 00S3aHHOCTEH, YBAKECHUS K 3aKOHY
Y TIPaBOTIOPSIKY;

MIPEACTABJICHUS O COIMATIbHBIX HOPMaX U MpaBUiaX MEKIUIHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IEATEIHHOCTH IIPU CO3JaHIH YUEOHBIX MPOESKTOB, PEIICHUH
y4eOHBIX M MMO3HABATEIBHBIX 33/1a4, BHITOJTHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBbBI, HAMEPEHHUS, JIOTUKY M apTyMEHTbl JPYTUX NpPU
aHaJlM3e pa3jIMYHbIX BUJOB yUeOHOM NeSTEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:



LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUUYECKOMY M HayYHOMY HACJIETUIO0 OTE€UECTBEHHOW XUMHUH;

YBAXKCHHA K HNPOHCCCY TBOPUYCCTBA B 06J'IaCTI/I TCOpPUH W NPAKTHUYCCKOIO IMPUMCHCHHUSA XHWUMMHHU,
OCO3HAHUA TOI'0, YTO AOCTUKCHHUA HAYKHU C€CThb PC3yJIbTaT HJIMTCIBHBIX Ha6HIOHeHHfI, KPOIMOTJIMBBIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, TOCTOSIHHOTO TPYAa YYEHBIX U IPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYEHHHM M MOCIEAYIOLIEM aHanu3e WHGOpMaluu O
NEPpCAOBBIX NOCTHIKCHUAX COBpCMCHHOfI OTCUYECTBEHHOU XHUMHU,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHHUS,

CIIOCOOHOCTH OLIEHUBATh CHUTyalldd, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSIMH, U MPUHUMATh
OCO3HAHHBIC PCUHICHU A, OPUCHTUPYIACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTHU,

TOTOBHOCTH OILICHUBATH cBOE MOBCACHUC U IMOCTYIIKHU CBOUX TOBapI/IH_[eﬁ C H03I/II_II/Iﬁ HPAaBCTBCHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbl 310POBbS:

MOHMMaHMs IIEHHOCTEH 3J0poBOrOo M Oe3omacHOro o0pa3a JKW3HH, HEOOXOAWMOCTH
OTBCTCTBCHHOI'O OTHOIIICHUA K CO6CTBGHHOMy (1)I/I3I/ILI€CKOMy H IICUXUYCCKOMY 3010POBbIO;

coOIoICHHSI TIPAaBHIJI 0€30IaCHOT0 OOpAIlEHHUs C BEIIECTBAMU B OBITY, TOBCETHEBHOM KHU3HU U B
TPYJIOBOM JESATENBHOCTH;

IMOHUMAaHHWA HNCHHOCTH IMPAaBUJI MHAWBUAYAJIBLHOTO W KOJUICKTUBHOI'O 0€e3011acHOT0 IIOBCACHUSA B
CUTyalHsIX, YTPOKAKOIIUX 3[0POBBIO U KU3HU JIOJECH;

OCO3HAHUS MOCJIECTBUIN U HEMPUSITUS BPETHBIX MPUBBIYEK (YIOTPEOICHHS AIKOTOJIsl, HAPKOTHUKOB,
KypeHusl);

5) TpyaoBoOro BocnMTaHMsA:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B Y4€OHO-HUCCIIEIOBATEIILCKON JESATSIILHOCTH, OOMIECTBEHHO
II0JIE3HOM, TBOPYECKOM U IPYIUX BHIAX JAEATEILHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acCTHE B PEUICHUH MPAKTHUECKUX 3a/1ady COLIMATbHOU HAMpaBICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY U3YYCHUI0 TPO(ecCHil pa3IuYHOro poja, B TOM YHCJIC HAa OCHOBE
MIPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMHH;

YBOXEHUS K TPYILy, JIOJSIM TPyia U pe3yibTaTaM TPYAOBOH AeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHAYyaJIbHON TpaeKTOpuU o0OpazoBaHus, OyayIien
HpO(beCCI/II/I n pcairsanuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C y‘-IéTOM JIMYHOCTHBIX HHTCPECOB,
CHOCOOHOCTEH K XUMHUHU, HHTEPECOB U OTPEOHOCTEH 00111ecTBa;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS

9KOJIOTHYECKH TIeJIECO00PA3HOT0 OTHOIICHUS K MPHUPOJIC, KaK UICTOYHHUKY CYIICCTBOBAHHS KU3HU
Ha 3eMiie;

MOHUMAHUS TI00aTBbHOTO XapakTepa DJKOJOTUYECKUX TNPOoOJieM, BIUSHUS JKOHOMHYECKHX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBHOU CPEIBI;

OCO3HAHUA HCO6XO)II/IMOCTI/I HUCIIOJIB30BAHUA )IOCTI/I)K@HI/II\/'I XUMHUU Ui pEHOICHUSA BOIIPOCOB
PaIMOHAILHOTO MTPUPOJIONIOB30BAHNS;

AKTUBHOTO HETPUSTHS JEHCTBUHN, MPUHOCAIINX BPEll OKPY>KAIOIIEH MPUPOTHOU cpele, YMEHHS
MIPOTHO3UPOBATh HEOIATONMPHUSITHBIE JKOJIOTUYECKHE TMOCIEACTBHS MPEANPUHUMAEMBIX NEHCTBUI U
MPEIOTBPAIATh HX;

HaJIN4YHA pa3BUTOT'O 3KOJOTMYCCKOI'0 MBIIIIJICHUS, SKOJIOTHYECKON KYJbTYPBHI, OIIBITA ACATCIbHOCTH
DKOJIOTMYECKON  HAmpaBIEHHOCTH, YMEHHUS  PYKOBOACTBOBAaThCSI HMMH B  I03HABaTENbHOM,
KOMMYHHKATUBHOM ¥ COLMATbHOW MpPAKTUKE, CIHOCOOHOCTH W YMEHHsS aKTUBHO MPOTHBOCTOSTH
ue0JIoruu Xemohoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:



c(hOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAYKH U OOILECTBEHHOM MPAKTUKH;

MMOHUMAaHHUS CTIeNU(UKH XUMUU KaK HAyKH, OCO3HAHUs € poyii B JOPMUPOBAHUHU PALMOHATEHOTO
Hay4YHOT'O MBIIIJICHUS, CO3/IJaHUU IIEJIOCTHOTO IPEICTaBICHUS 00 OKPY)KaroIeM MUpE KaK O €IUHCTBE
MPUPOJIBI U YEJIOBEKAa, B MO3HAHWU MPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXpPaHCHHUS
MIPUPOAHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0CO00M 3HAYMMOCTH XWUMHUHU JJIi COBPEMEHHOW I[MBHIM3AlUU: B €€
T'YMaHUCTHYECKOW HAIIPaBICHHOCTH M BaYKHOUW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI,
pelieHuu r100aJbHbIX TPOOJIEM YCTOWYHMBOTO PAa3BHTHs YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUCCKOM,
MUIICBON M YKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, 00CCIICUYCHUH YCIOBUH YCIICIIIHOTO
TpyJa ¥ SKOJOTHYEeCKH KOM(DOPTHOM KU3HH KaXKIOTO YJIeHa OOIIECTBa;

€CTECTBEHHO-HAayYHOU I'PaMOTHOCTH: IOHMMAaHMS CYIIIHOCTH METOJIOB [TO3HAHUSI, UCIOJIb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BATh MOJNydYaeMble 3HAHUS IS aHaIW3a U OOBSICHEHUS
SIBJICHUH OKPY’KAIOIIEr0 MUpa W MPOUCXOAIINX B HEM H3MEHEHHM, YMEHHS JeiaTh 00OCHOBAaHHBIE
3aKJIFOUYCHUS Ha OCHOBE HAYYHBIX ()AaKTOB M MMECIOIIMXCS JAHHBIX C IEJIBI0 TONyYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIPHO MCIIOJb30BaTh XUMHUYECKHUE 3HAHUS I pElICHUs MpooOsieM B
peaNbHBIX KU3HEHHBIX CUTYyalUsIX;

HMHTEpECca K MO3HAHUIO U UCCIIEN0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTU K HEMPEPHIBHOMY 00Opa30BaHUIO U caMOO0Opa30BaHUIO, K AKTUBHOMY
MOJIyYE€HHUIO HOBBIX 3HAHUH MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTIMU;

HMHTEpeca K 0COOCHHOCTSIM TPY/la B pa3audHbIX cepax npodheccuoHaATbHOU NeATeTbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATHBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS yueOHOro mpeamera «XHWMHUs» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HauYuMBble U1 (OpPMHMpPOBAHHS MHMPOBO33PEHMSI  OOYyYArOIIMXCS  MEXKIUCLUIUIMHAPHBIE
(MexmpenMeTHbIe) OOLIeHaYYHbIE MOHSATHS, OTpPaKaloIlKe LEJIOCTHOCTh HAayYyHOM KapTHHBI MHpa U
crienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO, YHEPTHS,
SIBJICHHE, TMPOIECC, CUCTEMa, HAYYHBIH (haKT, TMPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccIeI0BaHKe, HAOII0ICHUE, H3MEPEHUE, SKCIIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE yueOHble ACUCTBUS (IIO3HABATEJbHbIE, KOMMYHUKAaTUBHBIE, DPETYJSATUBHBIE),
obecrieunBaromue (HopMUpOBaHHE (PYHKIMOHATBHONH TPAMOTHOCTH W COIMAIBHON KOMIICTECHIIMU
oOyJarouxcs;

CIOCOOHOCTh o0yuaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS U YHUBEPCAJIbHBIE YUeOHbIE JEHCTBHUS B MO3HABATENIbHON M COLMAIbHOMN
IIPaKTHKE.

MertanpeaMeTHple  pe3yabTaThl  OTPAKAalOT  OBJAJICHUE  YHHUBEPCAIbHBIMU  yUEOHBIMU
MM03HABATEIbHBIMU, KOMMYHUKATUBHBIMY H PETYJIATUBHBIMH JICHCTBUSMHU.

OBiajieHne YHMBEPCAJILHBIMH YUY€OHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENTLHO (hOPMYJIMPOBATH U aKTYATH3UPOBATH IPOOIEMY, BCECTOPOHHE €€ pacCMaTpHBAaTh;

OTIPE/ICIIATE TS JISATEIIBHOCTH, 3a/1aBasi IapaMeTphl M KPUTEPUU UX JTOCTHIKCHHS, COOTHOCHUTH
PE3YJIBTATHI JISATSIIBHOCTH C TTOCTABIICHHBIMH TEIISIMH;

MCIOJIb30BaTh IPU OCBOCHUH 3HAHUN MTPUEMBI IOTUYECKOTO MBIIIIICHUS! — BBIIENIATH XapaKTepHbIC
MPU3HAKY TIOHSITUN W YyCTAHABIMBATh MX B3aWMOCBS3b, UCIOIB30BATh COOTBETCTBYIOIINE TOHITHS IS
OOBSCHEHHS OTJICIBHBIX (DAKTOB U SIBJICHUH;

BBIOMpPATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU(UKAIIMKA BEIIECTB K XUMUYCCKHX PEAKIIHIA,



yCTaHaBJIMBATh IPUYMHHO-CJIEJCTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIEC, IEIyKTUBHBIE, 110 AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PACCMATPUBAEMBIX SBIICHUSX, (OPMYJIHPOBATH BHIBOJABI U
3aKIIIOYEHUS;

IIPUMEHSATH B IIpOLECCe TO3HAHUS, UCIIOIb3yEMbIE B XUMUHU CUMBOJIMUYECKUE (3HAKOBBIE) MOJIENH,
peoOpa3oBhIBaTh MOJICIIBHBIC MPEACTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) 3J€MEHTa, XUMUYeCKas
¢dopmyna, ypaBHEHHE XUMUYECKON PEaKIIMU — IIPH PEIICHUH YIEOHBIX TO3HABATEILHBIX U MPAKTHYECKUX
3ajay, NPUMEHATh Ha3BaHHbIC MOJEJbHbBIC NPEICTaBICHUS ISl BBIBICHUS XapaKTEPHBIX NPHU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIUN.

2) 6a3oBble HcciIeI0BaTebCKHE JeHCTBHUSA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IO3HAHUS BEILECTB M XUMUYECKUX PEAKIU;

(bopMyIMpOBaTh LEIH U 3a7a4d UCCIIEAOBAHMsI, HCII0JIb30BaTh IIOCTaBIEHHBIE U CAMOCTOSITEIbHO
c(OopMyIMpOBaHHBIE BOMNPOCHI B KayeCTBE MHCTPYMEHTAa IMO3HAHUS M OCHOBBI JJs1 (OPMHPOBAHHUSA
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMbBIX CYK/IECHUM;

BJIaJIETh HABbIKAMU  CAMOCTOATEIBHOTO  IUJIAHUPOBAaHUS M IPOBEICHUS  YUECHHUECKUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBAaTh yMEHMs HaOII0AaTh 3a XOJOM IpoOLecca, CAMOCTOSTENbHO
IIPOrHO3UPOBATh €ro Pe3yibTaT, GOPMYIUPOBATH OOOOIIEHHUS U BBIBO/IBI OTHOCUTEIIBHO JOCTOBEPHOCTH
pe3yJIbTaTOB MCCIIEA0BAaHNUS, COCTABIATh OOOCHOBAHHBIN OTUET O IIPOJIEIIaHHON padoTe;

NpUOOPETaTh OIMBIT YYEHUYECKOW HCCIIEAOBATENILCKOM M MPOEKTHON AESTENbHOCTH, HPOSIBIATH
CIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbHOMY IIOMCKY METOJOB pEIIEHUs MPaKTHYECKUX 3ajaad,
IIPUMEHEHHIO PA3JINYHbIX METO/I0B MO3HAHMUSL.

3) padora ¢ nnpopmaumeii:

OPHEHTUPOBATHCSI B PA3NMYHBIX HMCTOYHHKAX HHGOpMANyy (HAYyYHO-TIOMYJISIpHAs JUTEparypa
XMMHYECKOI0 COJIepKaHus, CIIpaBOYHbIe ocoOusi, pecypcsl iHTepHETa), aHanu3upoBaTh HHPOPMALIHIO
pasNUYHBIX BUAOB M (GOPM MPEACTABICHMS, KPUTUYECKH OLEHHBATh €€ JIOCTOBEPHOCTb MU
HENPOTUBOPEUNBOCTD;

(dbopMynHupoBaTh 3aIpoChl 1 MPUMEHATH Pa3IMYHbIE METO/IbI MPU MOUCKE U 0TOOpe UH(pOpMaluy,
HE0O0XOIMMOM JJ1s1 BBIITOJHEHMS yUeOHBIX 33/1a4 ONpeAeIEHHOTO THIIA;

npuoOpeTaTh OMNBIT MCHOJb30BaHMS HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTMH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTUMANIbHYIO (POpMY NpeacTaBiIeHUs HH(OpMaluu (CXeMbI, TpapuKu,
JMarpaMMbl, TaOJIUIbl, PUCYHKH U JIpYTHE);

UCIOJIb30BAaTh HAYyUHBIN SI3bIK B KaueCTBE CPEACTBA IpU paboTe ¢ XMMHUYECKON HMH(OpMaIuen:
NPUMEHITh MEXIpeaMeTHble ((pU3ndecKue M MaTeMaTHYecKHe) 3HAaKM W CHUMBOJIBI, (HOpMYIIbI,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCIOJIb30BATh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA HATIIATHOCTH.

OBnajgeHne yHMBepCAJIbHBIMH KOMMYHHKATHBHBIMH NeHCTBHSIMMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKJAaeMOM TeMbl B XOJ€ IUallora W/MIW JUCKYCCHH,
BBICKA3bIBaTh HJIeU, (HOPMYIHpPOBATh CBOM IMPEAJIOKEHUS OTHOCUTEIHHO BBIIOJIHEHUS MPEIJIOKEHHON
3a]1a4y;

BBICTYIIaTh C IIPE3E€HTAlME€l pEe3yNbTaTOB IO3HABATEIBHOM JI€ATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITENTbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBITOJHEHUH XHUMHYECKOIO 3KCIEpUMEHTa,
MIPaKTUYECKON pabOThI [0 UCCIIEIOBAaHUIO CBOWCTB M3y4aeMbIX BEIIECTB, peaJnu3alui y4eOHOT O MpoeKTa
U (hopMyTupOBaTh BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHBIX UCCIIEIOBAHUHN ITyTEM COTIIACOBAHUS MTO3UIUI
B X0/1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OniaieHNe YHHUBEPCAIBHBIMH PeryIssTHBHBIMH JeHCTBUAMU:

CaMOCTOSITENILHO TUNIAHUPOBATh M OCYILECTBIIATH CBOIO MI03HABATENBHYIO AEATENBHOCTb, OIPEACIsL
e€ Lenu W 3a7aud, KOHTPOJIMPOBATh M IO Mepe HEOOXOOUMOCTH KOPPEKTHPOBATh MpElaraeMbli



QITOPUTM JIEHCTBUM TNPH BBIOJHEHUH Y4E€OHBIX M HMCCIEIOBATEIbCKUX 3a/ad, BbIOWpaTh Hambosee
3¢ (HeKTHBHBINA CIOCOO UX PEHICHHS ¢ YYETOM TOJYyYEHUsS] HOBBIX 3HAHHMH O BEIIECTBAX U XUMHUUYECKUX
peakuusx;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH AESATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJBTATDI
10 KJIACC

[IpeameTHsbie pe3ynbTaThl 0CBOEHUS Kypca «OpraHnyeckast XuMHUsD> OTPaKaroT:

c(OPMUPOBAHHOCTh TMPEJCTABICHUA O XWMHUYECKOW COCTABIISIIOIICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpPA, POJIM XUMHH B TIO3HAHHUH SIBJICHUN TTPUPOJIBI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIBTYPhI
JUYHOCTH, €€ (DYHKUMOHAIBHOM T'PaMOTHOCTH, HEOOXOAMMOW MJsi pEelIeHHs MPaKTHUYEeCKUX 3aJad U
AKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3[I0POBBIO U IPUPOTHOM Cpelie;

BJIQ/ICHUE CHUCTEMOW XMMHUYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroOIIUE IOHSATHUS
(XMMUYECKUIl ~ DJIEMEHT, aToM, JJIEKTpOHHAas O000JOYKa aroma, MOJEKYyJa, BaJEHTHOCTbD,
ANEKTPOOTPHUIATEILHOCTh, XUMHYECKasl CBS3b, CTPYKTYpHas dopmyna (pa3BépHyTas U COKpalIEHHas),
MOJIb, MOJISIPHAs Macca, MOJISIPHBIA O00BbEM, YIIIEpOJHBIN CKeJeT, GyHKIMOHAIbHAs TpyIma, paaukal,
M30MEpPHUsI, U30MEPBL, TOMOJIOTMUYECKUI psAJl, TOMOJIOTH, YIIEBOJOPOAbI, KUCIOPOJ U a30TCOAEpKaIlne
COEJIUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCUHEHMS); TEOPUU U
3aKOHBI (TEOpHUSl CTPOCHHUS OpraHWyYecKux BemecTB A. M. ByTinepoBa, 3aKOH COXpaHEHUS MAacCChI
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIexKallue B
OCHOBE ITOHMMaHUI IPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (PAKTOIOTUYECKHE CBEICHUS O
CBOMCTBAX, COCTaBE, MOJYUYEHUU U OE30MaCHOM HCIOJIb30BAHUN BaXKHEHUIINX OPraHUYECKUX BELIECTB B
OBITY U IPAKTHUECKOH eATEIHbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHMI BBISABIATH XapaKTepHBbIE MPU3HAKH TOHATUN, yCTaHABIUBATh HX
B3alMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIME IOHSATHS TPU OINMCAaHUM COCTaBa, CTPOEHUS U
MPEBPALICHUN OPTraHUYECKUX COCTUHECHU;

chOpPMUPOBAHHOCTh YMEHUH UCMOJIb30BaTh XHWMHUYECKYH0 CHMBOJUKY JJS COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOW) (opMyl OpraHMYecKHX BEHIECTB U
YPaBHEHUN XUMHUYECKHX pEaKIMi, M3roTaBIMBaTh MOJEIM MOJIEKYJl OpPTraHMYECKHUX BEIIECTB MJif
WUTIOCTPAIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUN yCTAHABIMBATh MPUHAIJICKHOCTb H3YUYEHHBIX OpPraHMYECKUX
BEIIECTB MO MX COCTaBY U CTPOCHMIO K OINpeNeNEHHOMY KiacCy/Tpylie coelnHeHHH (yrieBOoa0pO/bl,
KHUCJIOPOJA U a30TCOJepIKAIINe COSAMHEHUS, BHICOKOMOJIEKYJISIPHBIE COSIMHEHHS), 1aBaTh UM Ha3BaHUs
no cucremaruueckoit Homenkiaarype (IUPAC), a Takke MPUBOAUTH TPHBHAIbHBIC Ha3BaHUSI OTIEIIbHBIX
OPraHMYECKHUX BEIIECTB (OTWJIEH, TMPOMWJIEH, alleTUJeH, OJTUJIEHTJUKONIb, TJIHLEPUH, (EeHo,
dbopManbaeru, aneTanbIeTHl, MypaBbHHAs KHUCIOTa, YKCyCHas KHCJIOTa, OJEWHOBAas KHUCIOTA,
CTeapuHOBAs KUCIIOTA, TIII0K03a, GPYyKTO3a, KpaxMal, [eJUTI0103a, TIHIIHH);

c(OpPMUPOBAHHOCTh YMEHUS ONPEAEIATh BUIbl XUMHUUECKOHN CBS3H B OPraHUYECKUX COETMHEHUSIX
(onuHapHBIE U KpaTHbBIE);

c(hOpMUPOBAHHOCTH YMEHUS PUMEHSTh MOJOXKEHHS TEOPUN CTPOCHUS OPTaHIMUECKHUX BEIIEeCTB A.
M. BytnepoBa s 0OBSACHEHHs] 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHS; 3aKOH
COXPAaHEHHUS MacChl BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHMI XapaKTepuU30BaTh COCTaB, CTpOeHUE, (U3MUECKHEe U XUMHUYECKHE
CBOMCTBA TUIIMYHBIX ITPEICTABUTEIICH PAa3IMUHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
MPOMUJICH, aleTuiieH, OyranueH-1,3, metunOyranueH-1,3, 6eH30J, METaHOJI, 3TAHOJ, ITUICHTIUKOJb,
TIIMLEpHUH, (EeHOJ, alleTajabAeTu, MypaBbiuHas U YKCyCHasl KUCJIOTHI, TIII0K03a, Kpaxmall, LeJUIi0s03a,



aMUHOYKCYCHasl KHCJIOTa), WJUTIOCTPUPOBATh T'E€HETHUECKYIO CBSI3b MEXAY HHMH YpaBHEHHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKU YTIEBOJOPOIHOTO CHIpbs (HE(DTSH,
INPUPOJAHBII Tra3, yroib), CHOCOOBI HX MepepadOTKM U MNPAKTUYECKOE NPUMEHEHHE IPOIYyKTOB
nepepaboTKH;

c(OPMUPOBAHHOCTh YMEHHI MPOBOJMUTH BBIUYUCICHUS 1O XUMHYECKUM YpPaBHEHHSIM (Macchl,
00BEMa, KOJHMYECTBA MCXOJTHOTO BEHIECTBA WJIM MPOJIYKTa PEAKIUU IO W3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOIO U3 UCXOIHBIX BEIIECTB MJIA MIPOJYKTOB PEAKIUN);

chOpMUPOBAHHOCTh YMEHHI BIaJ€Th CHCTEMON 3HaHHM 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUS, WCIOIB3yeMbIX B XMMHUU MPH H3YUYCHUH BEIICCTB W XUMHYCCKHUX SIBJICHHUH (HaOJIOIEHUE,
HU3MEPEHHUE, IKCIIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BATh CUCTEMHBIE XUMUYECKHE 3HAHUS A
NPUHATHUSL PELICHUI B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEUIECTBAMH U HUX
MIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHUU COOMIONATh MpaBUja TIOJB30BAHUS XHMHUYECKOH TIOCYyJIOH U
1a00opaTOpHBIM O0OPYJOBaHMEM, a TAaKXKE IpaBHia OOPAIICHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKLHUSMHU MO BBIMOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh ~yYMEHUU TIJIAHUPOBATH U  BBIIOJNHATh XUMHYECKUW  OKCIIEPUMEHT
(mpeBpallieHrs OPraHMYECKUX BEIECTB MPU HArPEBaHUM, MIOJYUYCHUE STUIICHA U U3YYEHHUE €T0 CBOMCTB,
KaueCTBCHHBIC PEAKIMHA OPraHUYECKUX BEILECTB, JCHATypalus OEJIKOB MpPH HarpeBaHUM, I[BETHHIC
peakiuu OeNKOB) B COOTBETCTBUU C IIPABHJIAMU TEXHUKH 0€30MAaCHOCTHU MPU OOpaIlleHHH C BEeIECTBAMU
U J1a0opaTOPHBIM 000PYAOBaHUEM, MPECTABIATH PE3yJbTaThl XMMHUECKOTO SKCIEpUMEHTa B (opme
3alMCH yPAaBHCHUU COOTBETCTBYIOIIMX peaknuid W (OPMYJIHPOBATH BBIBOJABI HAa OCHOBE JTHX
pe3yJIbTaTOB;

chOpPMUPOBAHHOCTh ~YMEHUH KPUTHUYECKH AaHAU3UPOBATh XUMHUYECKYIO HH(OpMAIHIO,
MOJTy4aeMyt0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBa MaccoBoil nHpopmaru, UHTEpHET U APYTUX);

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBUIIA IKOJIOTHYECKU 1[€JIECO00PA3HOTO MOBEACHHUS B
OBITY U TPYJIOBOM NEATETHHOCTH B ILIENSAX COXPAHEHHS CBOETO 3JI0POBBS M OKPYKAIOIIEH MPUPOTHON
Cpelbl, OCO3HaBAaThb ONACHOCTb BO3ACHCTBUS Ha JKMBBIE OPraHU3Mbl OIPEACIIEHHBIX OPraHUYECKHX
BellecTB, MOHMMas cwmbica mokazatens [IJIK, moscHAT, Ha mpumepax crnocoObl YMEHBIIEHUS U
MPEAOTBPAIEHUS UX BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YETIOBEKA;

JUTst 00YYarOIIUXCsl ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS: YMEHUE MPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METO/aX MO3HAHUS BEIIECTB U XUMHYECKUX SIBJICHUI;

JUIS CIIETIBIX M CIa0OBUASIIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh pelbeHO-TOUCUHYIO
cucteMy ob6o3naueHuit JI. bpaiins mist 3anvucu XuMU4ecKux Gopmy.

11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4ecKasi XuMHUsD) OTPaXKaIoT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUI: O XWMHUYECKOW COCTABJISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIU XUMHUH B MIO3HAHUU SIBIICHUW MPUPOJIBI, B HOPMUPOBAHUHN MBIILIICHUS W KYJIbTYPBI
JTUYHOCTH, €€ (DYHKIMOHATBFHOW TPAMOTHOCTH, HEOOXOAMMOW HJsl pElIeHUs MPAKTUYECKUX 3aaad U
AKOJIOTMYECKA 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpejie;

BJIAJICHUE CHCTEMOM XWMHWYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJATAlOIIUE MOHATHS
(XUMHYECKHUI 3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIIPHBIA 00BEM, BAJICHTHOCTH, IEKTPOOTPUIIATENILHOCTh, CTENEHb OKUCIICHHUS, XUMHUYECKasl CBS3b
(KoBasieHTHAasl, MOHHAs, METAJUIMYECKasi, BOAOPOAHAs), KPUCTAIUIMYECKAs PEIIETKA, THUIIbl XUMHUYECKUX
peakuuii, pacTBOp, SJIEKTPOJIMTHI, HEIJIEKTPOJIUTHI, IIEKTPOJUTUUYECKAS AUCCOLMALNS, OKHUCIUTENb,
BOCCTaHOBHUTEJb, CKOPOCTh XMMHUUYECKOM peakiny, XMMHUYECKOE PAaBHOBECHE); TEOPUHU U 3aKOHBI (TCOPHS



AJIEKTPOJIUTUYECKON TUccolranuu, nepuoandeckuii 3akon 1. . MeneneeBa, 3aKk0H COXpaHEHHS] MacChl
BEILIECTB, 3aKOH COXPAHEHUsSI U MPEBPAILCHUS] SHEPTUU NIPU XUMUUYECKUX PEaKLHUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XHMHUHU, MHUPOBO33PEHUYECKHME 3HAHUS, JIEKAIMEe B OCHOBE IMOHUMAHUSA
MPUYUHHOCTU ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, PaKTOIOTHYECKHE CBEJCHHS O CBOICTBAaX, COCTABE,
MOJIy4deHUH U Oe30MacCHOM HCIOJIb30BAHUM BaXHEHMIIMX HEOPraHMYECKHX BEHIECTB B OBITY U
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA,

c(hOPMUPOBAHHOCTh YMEHHN BBISABISATh XapaKTEPHBbIC MPU3HAKH TOHATHUH, yCTaHABIUBATH UX
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIIME IMOHATHS P OITMCAHUU HEOPTraHUYECKUX BEUIECTB U UX
MPEBPAILCHUI;

c(hOPMHUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMHUYECKYI0 CHMBOJHUKY JJISI COCTaBJICHHS (POPMYIT
BEIIECTB M YPAaBHEHUH XMMHUYECKHX peakiuid, cuctematuueckyro Homenknarypy (IUPAC) wu
TPUBHUAJIbHBIC HA3BaHUS OTJIEIbHBIX HEOPraHUUYECKUX BEUIECTB (yrapHbIi ra3, YIJIEKUCIbIN ra3, aMMuax,
raméHasi U3BeCTh, HeranéHas U3BeCTbh, IUTHEBAs COJIA, IUPUT U IPYTHUE);

c(OPMUPOBAHHOCTh YMCHHM ONPEICNIATh BaJICHTHOCTh W CTEICHb OKHUCIICHUS XHMHYECKUX
AJIEMEHTOB B COCIWHEHHUSX PA3JIMYHOrO COCTaBa, BUJ XWMUUYECKOW CBS3M (KOBaJCHTHasi, MOHHAs,
MeTaJlJIN4ecKasi, BOJIOPOAHAS) B COSUHEHHIX, TUTl KPUCTAIIINYECKON PEIIETKH KOHKPETHOTO BEIIeCTBA
(aToMHasi, MoOIEKyJspHas, HWOHHAs, MeTaJUIMYecKas), XapakTep Ccpelabl B BOJHBIX PacTBOpPax
HEOPraHWYECKUX COCIUHEHUI;

c(hOpMHUPOBAHHOCTh YMECHUW YCTAaHABIIMBATH IMPUHAIIC)KHOCTh HEOPTAHHMUYECKUX BEIIECTB IO UX
COCTaBy K OMpe/eIEHHOMY KIIACCy/TpYyIIe COeAUHEHH (IIPOCThIe BEIIECTBA — METAJUIbI U HEMETAaJLIbI,
OKCH/JIbI, OCHOBAHHUSI, KUCIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICH Tepuoandeckoro 3akona [. M. Menneneea u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO M IPOTHOCTUYECKYIO (PYHKITUU;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKUX
sanemeHToB 1—4 mnepuonos Ilepuonnueckoil cucrembl xumuueckux snemeHtoB J[. M. Menpaeneesa,
UCTOJB3Ys TOHATHS «S-, P-, O-3J1eKTpOHHBIE OPOUTAIN», «IHEPreTHYCCKHE YPOBHU», OOBICHSTH
3aKOHOMEPHOCTH WM3MEHEHHUS CBOMCTB XUMHUYECKHUX DJEMEHTOB W UX COCAMHEHUH MO TEpHoJaM H
rpynnaM Ilepuoanueckoit cucreMmsl xuMuueckux 3ieMeHToB . . Menzaeneesa;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOICTBa
HEOPraHUYECKHX BEIECTB PA3JIMUHBIX KJIACCOB, MOJTBEPXkIATh CYIIECTBOBAHHE T€HETUUECKOU CBSI3H
MEXJy HEOPraHWUYECKHMMH BEIIECTBAMU C IOMOIIBI0 ypaBHEHUH COOTBETCTBYIOIIUX XHMHUYECKHUX
peaxkuuii;

c(hOpMHUPOBAHHOCTH YMEHHSI KIIACCU(PUITPOBATH XUMUUECKHE PEAKIINH MO PA3INYHBIM MPU3HAKAM
(ducnmy M COCTaBy pearupyrolldx BEHIECTB, TEIIOBOMY 3((eKTy peakiuu, U3MEHEHHUIO CTereHen
OKHCJICHUS DJIEMEHTOB, 00OPaTUMOCTH PEAKIINH, YIACTHIO KaTan3aTopa);

c(hOpMUPOBAHHOCTh YMEHHH COCTaBISITh YPAaBHEHHSI PEAKIUil pa3IMYHBIX THUIIOB, MOJIHBIE U
COKpaIIEHHbIE ypaBHEHHUS pEaKlMii HOHHOTO OOMEHA, yUWTHIBasl yCIOBUS, IPH KOTOPBIX 3THU PEAKIIUU
UIYT JI0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHUM TPOBOIUTH PEAKIUU, TOATBEPXKIAIOIINE KAYECTBEHHBINH COCTaB
pPa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM MYyTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpPaxX HEOPTraHUYECKUX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYITHOCTh OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MTOCPEJICTBOM COCTAaBJICHUS AJIEKTPOHHOTO OajaHca 3THX PEaKInii;

c(hOpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peakluud OT
pa3nu4YHbIX (HaKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiictBus (mpunnun Jle [larense);



C(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUECKHE TPOIIECCHI, JIeKAIIUE B OCHOBE
MPOMBIIIJICHHOTO MOJYYEeHUsI CEPHOIM KUCIOTHI, aMMHaKa, a TakkKe COPMHPOBAHHOCTH MPEICTABICHUN
00 00IMX HAYYHBIX MPUHIUIIAX U SKOJOTHYECKUX MPOOIeMax XUMHUECKOTO MTPOU3BO/ICTBA;

C(OPMHPOBAHHOCTh YMEHHU IMPOBOJUTH BBIYMCIICHUS C HCIOJIH30BAHUEM IOHSATHS «MaccOBast
JI0JIsI BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOILICHH Ta30B ITPH XUMUYECKUX PEAKIUIX, MACChI BEIIECTBA
Wi 00bEMa ra3oB M0 U3BECTHOMY KOJHMYECTBY BEIIECTBA, MAcCe MM 00BEMY OJJHOTO M3 Y4aCTBYIOIIUX
B PEaKI[MH BEIIECTB, TEIIOBOro 3(ddekra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChl BEIIECTB,
MIPEBpAILCHHSI U COXPAHCHUS YHEPTUH;

c(OPMHPOBAHHOCTh YMEHUWI COOJIOAATh TIpaBWIIa TOJb30BAHUS XHMHYECKOH TIOCYIOW U
nabopaTopHBEIM 000PYJOBaHHEM, a TAaKXKE NpaBHiia OOpAalICHHUsS C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIHUAMMU 110 BBIIIOJTHCHUTIO Ha60paT0prIX XUMHNYCCKHUX OIIBITOB,

c(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBITIOIHATH XMMUYECKHUI YKCIIEPUMEHT (pa3iioKeHue
MEPOKCHIa BOJOPOJIa B MPHUCYTCTBUU KaTallU3aTOpa, OINPENCICHUE CPEeIbl PacTBOPOB BEUIECTB C
IIOMOIIIBIKO YHHUBCPCAJIBHOIO HHAUKATOpA, BJIIMAHUC PA3JIMYHBIX q)aKTOpOB Ha CKOPOCTHb XUMHUYECKOU
peaKIyy, peakui HIOHHOTO 0OMEHa, Ka4eCTBEHHBIE PEaKIINU Ha CyIb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHSI, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Metamiby 1 «Hemeramisn») B
COOTBETCTBHUH C MPAaBUIIAMU TEXHHKHU OE30IIAaCHOCTHU MPHU OOpAIlCHUH C BEIIECTBAMU U JIAOOPATOPHBIM
000pyI0BaHUEM, TIPEICTABIATh PE3YIbTATHl XUMUYECKOTO SKCIIEPUMEHTa B (hOpMe 3amucu ypaBHEHHH
COOTBETCTBYIOIIUX PEAKIU U (OPMYIIMPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

C(OPMHPOBAHHOCTh ~YMEHWI KPUTHUYECKH aHAJIM3UPOBATh XHMMHUYECKYI HH(POPMAIIHIO,
MOJTy4aeMy0 M3 Pa3HbIX HCTOYHHKOB (CPEICTBAa MAaCCOBOM KOMMYHHKAIIMU, IHTEpHET U JIpyrux);

cOpPMUPOBAHHOCTh YMEHHIA COOJIOIaTh MPaBUIIA SKOJOTHYESCKH 11€7IeCO00Pa3HOro MOBE/ICHHS B
OBITY ¥ TPYIOBOW JEATEIHHOCTH B IEISIX COXPAHEHHUS CBOETO 3JOPOBBS M OKPYKAMOIICH MPUPOTHOM
Cpeibl, OCO3HABaTh OMACHOCTh BO3JICHCTBUS HA )KMBBIC OPTaHU3MbI ONPEIACIEHHBIX BEIIECCTB, MOHUMAs
cmbicn mokasatens [1/IK, mosicHAT, Ha mpuMepax CcrocoObl YMEHBIIECHUS W MPEIOTBPALICHHS HX
BPEIHOTO BO3/ICHCTBHUS Ha OPraHU3M YEIIOBEKA,;

JJIA 06y‘-IaIOHII/IXC$I C OIrpaHUYCHHBIMH BO3MOXKHOCTAMU 3J0POBbA: YMCHHUEC ITPUMCHATH 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOIaX MMO3HAHKS BEIIECTB U XUMUYCCKUX SBJICHHIA;

JUI CJCTBIX M CIA0OBUASANIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh PElbe(HO-TOUYCUHYIO
cucteMy ob6o3naueHuit JI. bpaiins mist 3anvucu XuMU4ecKux Gopmy.



3. TemaTuueckoe INIAHUPOBAHME C YKA3aHUEM KOJIHYECTBA AKAACMHUICCKHUX YaC0B, OTBOAUMbIX HA
H3YyYCHUE KasK/J10#l TeMbl M BO3MOKHOCTb HCII0JIL30BAHUS 110 KAaXKI0M TeMe JICKTPOHHBIX pECypCcoB

10 KJIACC
KounyecTBO 4acoB
Ne HaunmeHnoBaHue pa3iesioB u JuaexkTpoHHbIe (HU(PpoBHIE) 00pa3oBaTebHbIE
Kourpoubnblie | IIpakTnuyeckue
n/n TeM NPOrpaMMbl Beero pecypcsl
padoThI padoThI
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmer oprannyeckoi
xumun. Teopus cTpoeHus _ )
11 R Tr— 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
M. bytieposa
Hroro mo pazneny 3
Pasnen 2. Yraesonopoabt
[IpenenbHble yraeBogOpOABI )
2.1 2 https://resh.edu.ru/subject/lesson/6149/start/170388/
— aJIKaHbI
HenpenensHeie
2.2 YTJICBOTOPOABI. JIKCHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
AJIKaIUCHBI, aJIKUHBI
Apomaruyeckue ) .
2.3 YTIIEBOOPOSTBI 2 https://resh.edu.ru/subject/lesson/4775/start/150494/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/

[TpupoaHbIe HCTOUHUKH

2.4 yIJIEBOIOPOAOB H MX 2 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka
Hroro no pazneny 12

Paznen 3. Kuciopoacoaepsxamnue oprannyeckue coeIuHeHust

3.1 Cruptbl. DeHon 3 https://resh.edu.ru/subject/lesson/4769/start/150550/
Anpneruasl. KapOoHOBBIC )
3.2 KHCA0THE. CIOKHBIE SUPBI 6 https://resh.edu.ru/subject/lesson/4776/start/150604/
3.3 VrieBoasl 3 https://resh.edu.ru/subject/lesson/6150/start/150687/
Hroro no pazueny 12

Pasnen 4. AzoTconepxkaiye opraHudeckue coelMHeHUus

4.1

AMUHBI. AMUHOKHCIIOTBEL.
benxu

https://resh.edu.ru/subject/lesson/4743/start/150742/

Hroro no pazneny

3

Paspnen 5. BeicokomMoJieKy s pHbIe COeIUHEHUS

[Imactmaccel. Kayuyku.

5.1 BosokHa 1 https://resh.edu.ru/subject/lesson/6095/start/150823/
5.2 Peseps.IloBTopenne 3

Hroro no pazneny 4

OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

HaunmenoBaHmue pa3xeioB u

KoaunuyecTBO 4acosB

JaekTpoHHbIe (HU(PpoBHIE) 00pa3oBaTebHbIE
pecypcsbl

Ne n/m
TeM pOTpamMmbl Kontpoabnbie | IIpakTnuyeckue
Beero padoThbI padoThI
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aTOMOB.
[Tepuoanueckuii 3aK0H U
11 ITeprosneckas cucrema 3 https://resh.edu.ru/subject/lesson/6332/start/151021/
XAMUYECKHX 351eMeHTOoB J]. 1.
MenneneeBa
CrpoeHue BeniecTna.
1.2 MHoroo6pa3ue BelecTs 4
1.3 XUMHYECKUE PeaKInu 6 1 1 https://resh.edu.ru/subject/lesson/5912/start/92791/
Hroro no pasneny 13
Pasnen 2. Heoprannueckasi Xumust
2.1 Mertanst 6 1 https://resh.edu.ru/subject/lesson/3493/start/151213/
2.2 HemeTtamsr 9 1 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
CBs13b HEOPraHUYECKUX U
2.3 OpTraHU4YCCKUX BEIICCTB 2
Uroro no pazgeny 17

Paznen 3. XumMus U ;KM3HL



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

3.1 XUMHUS U )KU3HD 2 https://resh.edu.ru/subject/lesson/3504/start/151485/

3.2 Peseps. [loBTOpenue 2

Hroro no pazneny 4

Ha3Banue MoayJist

OBIIEE KOJIMYECTBO YACOB I10

TPOTPAMME 34 2 3



https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

INOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

[Ipenmet oprannyeckoit
XUMUH, €€ BOZHUKHOBEHHUE,
pa3BUTHE U 3HAUCHUE

https://resh.edu.ru/subject/lesson/6149/start/170388/

Teopus crpoeHus
OPraHMYeCKUX COCTMHEHUHN A.
M. bytnepoBa, €€ OCHOBHbBIE
IIOJIOKECHUS

https://resh.edu.ru/subject/lesson/6149/start/170388/

IIpencraBnenue o
KJ1accu()UKAMU OPraHMYECKIX
Belects. Homenkiatypa
(cucremaTnueckasi) u
TPHUBHAJIHHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

https://resh.edu.ru/subject/lesson/6149/start/170388/

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKUH PAL

https://resh.edu.ru/subject/lesson/6151/start/149993/

Meran u 3TaH — npocTenire
MPEICTaBUTENN ATKAHOB

https://resh.edu.ru/subject/lesson/6151/start/149993/

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

https://resh.edu.ru/subject/lesson/5412/start/212563/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

OTUJIEH U NPOIUIEH —
MPOCTEUIIINE
IIPEICTaBUTENH aJIKEHOB

https://resh.edu.ru/subject/lesson/5412/start/212563/

[TpakTrueckas padora Ne 1.
«Ilomydenue stunena u
M3Y4YEHHUE €r0 CBOKCTB)

Anxanuensl. byraguen-1,3 u
MeTtunOyTanueH-1,3.

HonyquHe CHHTCTHYCCKOI'O
Kay4dyKa U pC3UHBbI

10

ANKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PSI.
AlleTUIeH — NPOCTEUIIHI
MpEeACTaBUTEb AIKUHOB

11

Brrunciienus o ypaBHeHHIO
XUMHYECKON peaKiuu

12

ApeHbl: 6EH30J1 ¥ TOJIYOII.
TOKCHYHOCTH apEHOB

https://resh.edu.ru/subject/lesson/4775/start/150494/

13

I'eneTnyeckas CBsI3b
YIJIEBOAOPOOB,
MPUHAICKANX K Pa3TUYHBIM
KJIaccaM



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/

14

[IpupoHbIE UICTOYHUKHU
YIJIEBOIOPOAOB: IPUPOAHBIN
ra3 U HOITyTHbIE HEPTSHbIE
rassl, HeTh ¥ MMPOIYKTHI €&
nepepadoTKu

https://resh.edu.ru/subject/lesson/6148/start/170461/

15

KonTponbhas pabora no
paszaeny «YTriaeBoaopOIb»

16

Hpe,[[eJ'IBHBIe OAHOATOMHBIC

https://resh.edu.ru/subject/lesson/4769/start/150550/

CIUPTHI: METAHOJ M 3TAHOJI.
Bomopoanas cBs3b

17

MHOroaroMHsble€ CIIMPTHI:
STWIECHIINKOJIb U MINLEPUH

18

@EeHOJI: CTPOCHUE MOJIEKYJIBI,
¢bu3nyeckue 1 XUMHUYECKUE
CBOICTBA, IPUMEHEHNE

https://resh.edu.ru/subject/lesson/5727/start/150577/

19

Anpaerunpl: GopManbaeTu u
areTanpaerng. Aueron

https://resh.edu.ru/subject/lesson/4776/start/150604/

20

OnHOOCHOBHBIE NIPEEIBHBIE
KapOOHOBBIE KUCIIOTHI:
MYypaBbUHAs U YKCYCHas

21

[IpakTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCJIOTBD»



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/

22

CreapuHOBas U OJICUHOBAS
KHUCJIOTHI, KaK MPEICTaBUTEIH
BBICIINX KapOOHOBBIX KHCIIOT.
MpbL1a Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBHUE.

https://resh.edu.ru/subject/lesson/5952/start/150631/

23

Crnosxubie 3¢upbl Kak
IIPOU3BOIHBIE KAPOOHOBBIX
KUCJOT. ['MapoIn3 CI0KHBIX

a¢upoB

24

Kupsr: runponus,
IIpUMEHEHHE, OMOJIOrHUecKas
POJIb JKUPOB

https://resh.edu.ru/subject/lesson/5952/start/150631/

25

VYrieBoabl: cOCTaB,
kinaccudukanus. Baxueimme
IIPEICTaBUTENHN: TIIFOKO03a,
¢bpyKTO3a, caxaposa

https://resh.edu.ru/subject/lesson/6150/start/150687/

26

Kpaxman u nemnronos3a kak
IIPUPOIHBIE IOJTUMEPBI

https://resh.edu.ru/subject/lesson/5413/start/150714/

27

KonrtponbHas pabora no
pazneny
«Kucnopoaconepxamue
OpPraHUYECKUE COCTUHEHUS

28

AMMHBI: METHJIAMHAH U aHWJINH



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/

29

AMMHOKHCIIOTEI KaK
am(oTepHbIe OPraHNYeCcKue
COCAMHEHHS, UX
OHOJIOrMYECKOe 3HAUYECHHE.
IlenTuael

https://resh.edu.ru/subject/lesson/4743/start/150742/

30

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHECHMUS

https://resh.edu.ru/subject/lesson/4743/start/150742/

31

OCHOBHBIE TTOHSTHSA XUMHHU
BBICOKOMOJIEKYJIIPHBIX
coeqnuennii. OCHOBHEIE
METObI CHHTE3A
BBICOKOMOJIEKYJIIPHBIX
coennHenuii. IlimacTMaccsl,
Kay4yKH, BOJIOKHA.

https://resh.edu.ru/subject/lesson/6095/start/150823/

32

Peseps. [loBTOpenue

33

Peseps.IloBTOpeHue

34

Peseps. [loBTOopenue

https://resh.edu.ru/subject/lesson/5452/start/150796/

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

34



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/

11 KJIACC

/i Tema ypoka

KoauuecTBO 4acoB

JJIeKTPOHHBbIE HU(PPOBLIE 00pa3oBaTeIbHbIE
pecypcsbl

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThbI

XUMUYECKHUI IJIEMEHT. ATOM.
1 DnexTpoHHask KOHPUTYpaLus
aTOMOB

https://resh.edu.ru/subject/lesson/6479/start/150989/

[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucrema
XHMHUYECKUX djieMeHToR /1. U.

2 MeHnienieeBa, uX CBS3b C
COBPEMEHHOU TEOpHEl CTPOCHUS
aTOMOB

https://resh.edu.ru/subject/lesson/6332/start/151021/

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHX AJIIEMEHTOB
U UX CO€IMHEHHUH 110 Tpynmam 1
nepuoaaM. 3HaUCHUE

3 MEPUONYECKOT0 3aKOHA U
CHUCTEMBI XUMHNYCCKUX
anemenToB .M. Meneneena B
Pa3BUTHUU HAYKU



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/

CtpoeHue BelecTna.
Xumu4eckas CBs3b, €€ BUJIBL;
MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOU CBs3U. Bonoponnas
CBSI3b

BanenTtHoCTb.
DNEeKTPOOTPULIATETLHOCTD.

https://resh.edu.ru/subject/lesson/6332/start/151021/

CrerneHb OKHCIICHUS. BemiectBa
MOJICKYJISIPHOT'O U
HEMOJICKYJIIPHOT'O CTPOCHUA

[TonsaTHE 0 IUCTIEPCHBIX
cucremax. MctunHHbIE 1
KOJUIOUIHBIE PACTBOPBI.
MaccoBas 1014 BelecTBa B
pacTBope

https://resh.edu.ru/subject/lesson/4939/start/151134/

Knaccudukauus u
HOMEHKJIaTypa HEOPraHUYECKHUX
coequHeHnH. ['eneTnyueckas
CBSI3b HEOPTaHMYECKHUX BEILIECTB,
Pa3JIMYHBIX KJIACCOB



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/

Knaccugukanus Xxummuueckux
peaKkuil B HEOPraHUYECKON U
OpraHMYECKON XUMHUHU. 3aKOH
COXPAHEHHUs MacChl BELIECTB;
3aKOH COXpaHEHUS U
IIPEBPALICHUS] SHEPTUU IPU
XUMHYECKHUX PEaKIMIX

CKOpOCTh peakiuu.
OO0paTuMbie peakIuu.
XUMHUYECKOE PABHOBECHE

10

[IpakTrueckas padora Ne 1.
«BnusiHre pa3anuHbIX (HaKTOPOB
Ha CKOPOCTh XUMUYECKOU
peakuum»

11

DIIEKTPOJIUTHYECKAS
nucconuanms. Iloasgrue o

https://resh.edu.ru/subject/lesson/5912/start/92791/

BOJIOPOIHOM TIoKa3aTene (pH)
pactBopa. Peakiiuu nOHHOTO
obmeHa. ['maposn3 opraHuuecKux
U HEOPTaHMYECKUX BEIIECTB

12

OKHCIUATETEHOBOCCTAHOBUTEIIHHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB U pacCTBOPOB COJICH

https://resh.edu.ru/subject/lesson/3523/main/151163/



https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3523/main/151163/

13

KonTtponbHas padora o
pazneny «Teoperndeckue
OCHOBBI XUMHHN»

14

MeTtauibl, MX MOJIOKEHNE B
[Iepuoanueckoii cucreme
XUMHUYECKHX dJ1eMeHToB 1. 1.
MeHnpeneeBa 1 0COOCHHOCTH
cTpoeHus atomoB. O0mIHe
(du3HYEeCcKre CBOMCTBA METAJLIIOB

https://resh.edu.ru/subject/lesson/3493/start/151213/

15

CmuiaBbl METaJIOB.
DIIEKTPOXUMUYECKUN P
HaIPsKEHUN METaJIOB

https://resh.edu.ru/subject/lesson/4961/start/151293/

16

XHUMHYECKUE CBOMCTBA
BaXHEHMILINX METaIOB (HaTpHil,
KaJlui, Kalblui, Marauu,
AIIOMHUHUI) U UX COETMHEHUI

https://resh.edu.ru/subject/lesson/5814/start/151239/

17

XUMHUYECKUE CBOWCTBA XpOMa,
MEIN U UX COeTUHEHUN

https://resh.edu.ru/subject/lesson/3534/start/151266/

18

XHUMHYECKHE CBOMCTBA IIMHKA,

https://resh.edu.ru/subject/lesson/3534/start/151266/

JKene3a U UX COCOUHEHUN

19

[TpakTiueckast paborta Ne 2.
"Penienne 3KCIepUMEHTAIBHBIX
3az1a4 rno teme «Meramis»"



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

20

Hemeramibl, uX MOJI0KEHHE B
[Iepuoanueckoii cucreme
XUMHUYECKUX 3jieMeHToB 1. 1.
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB

https://resh.edu.ru/subject/lesson/5939/start/151320/

21

dusnyecKue CBOKMCTBA
HEMETAJIOB. AJIIOTPOTIHSI
HEMETaJUIOB (Ha IpUMeEpe
KHCIIOpoJ1a, cephl, hocdopa u
yIaepoaa)

22

XUMHYECKUE CBOUCTBA
raJOr€HOB, CEPhI M MX
COeTUHEHUN

23

XUMHUYECKHE CBOWCTBA a30Ta,
docdopa 1 UX coeTMHCHUN

24

XUMHYECKHE CBOMCTBA
yIJIepoJia, KpeMHUS U UX

COeTMHEHNN

25

[IprmeHeHne BaKHENIINX
HEMETAJVIOB U UX COCITMHEHUN

26

O0o001IcHNEe U CHCTEMATH3aIINS
3HaHH# 1Mo TeMe «HeMeTambeDy.
Brruucnenust no ypaBHeHUSIM
XUMUYECKHUX PEAKINN U

TCPMOXUMHNYCCKUC paC‘-IéTLI



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

27

[IpakTuueckas padora Ne 3.
«Pemenue 3KcriepuMeHTaIbHbIX
3aga4 mo teMme "HemeTtamas"»

28

KontposbHas paboTa mo temam
«Metamey u «HemeTamisn)

29

Heoprannueckue u
OpPraHUYECKHUE KUCIIOTHI.
Heopranuueckue u
OpraHHYeCKHUe OCHOBAHUS

https://resh.edu.ru/subject/lesson/5913/start/151347/

30

AmboTepHbIe HeOpTaHUIECKHe
U OpraHUYeCcKUe COCTUHEHHUS.
I'eneTndeckas cBs3b
HEOPraHMYECKUX U
OpPraHUYECKUX BELIECTB

31

Ponb xumun B obecrieueHun
9KOJIOTHYECKOM,
SHEPreTUYECKON U MUIIEBOU
0€30I1aCHOCTH, Pa3BUTUHU
MeauuuHbl. [Ipeacrasnenus oo
001X HAYYHBIX MPUHITUTIAX
MPOMBILIUIEHHOTO MOTYyYEHUS
BaXXHEUININX BEIIECTB

32

UYenoBek B MUpE BELIECTB U
MaTepuaioB. XUMHUS U
310pOBBE YEIIOBEKA

https://resh.edu.ru/subject/lesson/3504/start/151485/

33

Peseps. IloBTOpenune

https://resh.edu.ru/subject/lesson/4960/start/151374/

34

Peseps. IloBTopenue



https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOH
OBPA30BATEJIbHOI ITPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

1

11

1.2

1.3

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

ChopMHPOBaHHOCTH MPEACTABICHUN O XUMHYECKOW COCTABIISIONICH
€CTECTBCHHOHAYYHOW KapTUHBI MHUpa, POJIM XUMUU B IO3HAHHUU
SBJICHUM TPUPOJLI, B (POPMHUPOBAHUU MBIILICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOU st
pellleHus] MPAKTUYECKUX 3aJa4 U SKOJOTHYECKH OOOCHOBAHHOTO

OTHOILICHUA K CBOEMY 310POBbBIO U HpHpOI[HOfI cpeac

Bnagenue cucremMoil XMMHUYECKHMX 3HAaHUH, KOTOpas BKIIOYACT:
OCHOBOIOJIararolme HOHSTUSA (Monekymna, BAJICHTHOCTD,
AIEKTPOOTPHUIATEILHOCTD, CTEIEHb OKHCIICHHS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YTIEPOAHBIN CKEIeT,
dbyHKIIMOHAIbHAS ~ TpyMNNa, paaudKal, HM30MEpHUsi, H30MEpHI,
TOMOJIOTUYECKHUI PpsAJl, TOMOJIOTH, YIJIEBOJIOPOJIbI, KHUCIOPOI- U
a30TCOJepIKaIINe COEIUHEHUs, OMOJOTHYECKH AKTHBHBIE BEIIECTBA
(YyrneBobl, KHUpbI, OETKH), MOHOMED, TIOTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIGKYJISIPHBIE COEIMHEHUs); TEOPUU M 3aKOHBI (TeopHs
XUMHYECKOTO CTpoeHHs opranudeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XUMHH, (AKTOJIOTUUECKHE
CBEIICHHSI O CBOWCTBAaX, COCTaBe, IMONY4YEHHH U 0e30MacHOM
WCIIOJIb30BAaHUM BAXKHEUIINUX HEOPraHMYECKUX U OpPraHUYeCKUX

BEIIECTB B ObITY M MPAKTUYECKON JEATEIILHOCTH YEJIOBEKa

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ BBIABJIAITE XAPAKTCPHBIC TIPU3HAKU
HOHSITI/II\/’I, YCTaHaBJIMBaTb nux B3aUMMOCBS3b, HUCIIOJIB30BaTh
COOTBETCTBYIOIIMEC IIOHATUA IIPU OINHMCAHHUU COCTaBa, CTPOCHUA U

MpEBPAICHUI OPraHMYEeCKUX COSIUHEHUN

14

c(hOpMUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUYECKYIO CUMBOJIHKY
JUTSL COCTABJICHUST MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHol) (OpMyJT OPraHWMYECKUX BEIIECTB W ypaBHEHHM
XUMUYECKHX  pPEaKIMid,  W3rOTaBJIMBaTh  MOJEIH  MOJICKYII
OpPTaHMYECKHUX BEIIECTB IJS WIUIIOCTPAlMM WX XUMHYECKOTO U

MNPOCTPAHCTBCHHOI'O CTPOCHU A




1.5

ChopMupoBaHHOCT, YMEHHMH YCTaHABIUBATh MPHUHAIIC)KHOCTD
W3YYEHHBIX OPraHUMYECKHMX BEIIECTB 10 MX COCTAaBYy M CTPOEHHUIO K
onpenenéHHOMY Kilaccy (rpymnmne) coeAuHeHHH (YIJIeBOAOPOIbL,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHsI, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUs), JlaBaTb UM Ha3BaHMsI IO CUCTEMAaTUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONMPEACTATH BUIBI XUMHUYECKON CBS3H B

OpPraHMYECKUX COSAUHEHUSIX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpOeHHS opraHndeckux pemiectB A.M. byTiepoBa st 00bsicCHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT HMX COCTaBa U CTPOCHMUS; 3aKOH

COXPAaHCHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKYJI?IPHI)IG COCAMHCHUA

CdopMUpoBaHHOCTh YMEHUH TPHUBOJIUTH TPUBHAIBHBIC HA3BaHUS
OT/ICNIbHBIX OPTaHMYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJIEH,
ATUJICHTJIMKOJb, TIULEPUH, (eHOoN, (opMallbIeru, aneTanbIeri,
MypaBbMHAs KHUCJIOTA, YKCyCHas KHCIOTa, OJIEUMHOBas KHCIIOTA,
CTCapuHOBAs KHUCIIOTA, TIIIOK03a, (PYyKTO3a, KpaxMmai, IeJUIi0J03a,

[JIMLIKH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
bu3MYecCKne W XUMUYECKHE CBOWCTBA THIHYHBIX MPEICTaBUTENICH
pa3IMYHBIX KJIAcCOB OPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyTtanueH-1,3, metunOyraguen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIb, TIUIEPUH, (DEHOJ, alleTaIbIACTH/I,
MypaBbUHAsA U YKCYCHasl KHUCJIOTHI, IJTFOKO3a, Kpaxmal, IeUI0J03a,

AMHUHOYKCYCHAad KI/ICJ'IOTa)

2.3

ChopMHPOBAaHHOCTh YMEHHS HILTIOCTPUPOBATh T€HETUUYECKYIO CBS3b
MEXJy TUIOWYHBIMUA MPEACTABUTEISIMU  PA3JIUYHBIX  KIJIACCOB
OPraHNYEeCKHUX BEILIECTB ypaBHEHUSMH COOTBETCTBYIOIIHNX

XUMUYECKHUX PEAKIIUNA C UCTIOTH30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CopMUpoBaHHOCTb ~ YMEHHUSI ~ XapaKTepu3OBaTh  HCTOYHHUKH
YTJIEBOIOPOAHOTO CHIPbs (HEPTh, MPUPOAHBIN Ta3, YToyb), CHOCOObI
UX TepepaboTKM W MPAaKTUYECKOe MPHUMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U )KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHUS, UCIOIb3YEMBIX B XUMUU
OpU W3YYCHUU BEIICCTB M XHMHUYECKHX SBJICHUU (HaOIIONIEHHE,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HUCIOJIbH30BATh
CUCTEMHBIC XUMHUYECKHE 3HAHUS I8 TPUHATHS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU M HX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHW COONIOAATH MpPAaBHIA IOJTH30BAHUS
XUMHYECKOH TOCYIOW M Ja00paTOpPHBIM O0OPYAOBAaHHEM, a TaKKe
npaBuiIa OOpPAIICHUS C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIHSIMA

11O BBIIIOJIHCHUIO ﬂa60paT0pme XUMHNYECKHUX OIIBITOB

ChopMupoBaHHOCT, ~ YMEHHH  IUIAHUPOBaTb W BBIIOJHSTH
XUMHUYECKUM SKCIEPUMEHT (IpeBpallleHus] OPraHUYECKUX BELIECTB
IIPY HAarpeBaHuM, IOJyYEHUE OTWIEHA M H3Yy4YEHHUE €ro CBOICTB,
KAueCTBEHHBIC pEaKLUU OPraHUYECKUX BELIECTB, JACHATYpauus
O€JIKOB NMPH HArPEBAaHUH, [[BETHBIE PEAaKIIUU OCIKOB) B COOTBETCTBUU
C TMpaBWJIaMHU TEXHUKH 0€30MacCHOCTH MPH OOPAIIEHUH C BEIIECTBAMU
U J1a00paTOpHBIM  00OpYZOBaHMEM; NPEACTABIATH PE3YIbTaThl
XMUMUYECKOI0 JKCIepuMeHTa B (¢GopMe 3aluch  ypaBHEHUH
COOTBETCTBYIOIIMUX peakuuid U (HOpMyIHpOBaTh BBHIBOJIBI Ha OCHOBE

9TUX PE3YyJIbTATOB

3.4

3.5

CdopmMupoBaHHOCTb ~ YMEHUH  NPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJINYECTBA UCXOJAHOTO
BEIIECTBA WJIM TMPOJYKTa PEeaKIMM MO0 H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB MU MPOTYKTOB PEaKIUH)
ChopMupOBaHHOCTP ~ YMEHUH  KpPUTUYECKM  aHAJIM3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOITy4aeMyl M3 pa3HbIX HUCTOYHUKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb IHTepHET u Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHHMI COOJIOIAaTh TpaBUiIa SKOJOTUYECKH
1e1eco00pa3HOro MoBeACHHsI B ObITY M TPYAOBOM NEATEIbHOCTH B
HENIIX COXPAHEHHUS CBOETO 3/J0POBbS M OKPYXAIOLIEH MPHPOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
onpeeNEHHBIX OPraHUYECKUX BELIECTB, IOHUMAs CMBICII [TOKa3aTess
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllUM), TIOSICHATH Ha
IpUMEpax CrocoObl YMEHBIIEHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3m 4CJIOBCKaA

11 KUIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbl CpeiHero o01ero odpa3soBanusi

1

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

1.3

Bnanenue cucremMol XMMHYECKMX 3HAHUM, KOTOpAas BKIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHYECKHUN  AJIEMEHT, aToM,
SIIEKTpOHHAss 000j04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHMTAIIN
aTOMOB, HOH, MOJICKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPUIATEIHLHOCTb,
CTENEHb OKHUCJIEHMUS, XMMHYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBI XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHOTEPMHUYECKHE, PEAKIIU HOHHOTO 0OMEHA), pacTBOP, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, DJIEKTPOIUTHYECKAss JTUCCOLMALMSA, OKHUCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XHMHYECKOM peaklMH, XHMHYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJUTHYCCKOM
nuccormanuu, Ilepmonnueckuit 3akon J[.M. MenpaeneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMHH,
(hbakTONMOTHMUECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU H
0€30IMaCHOM UCIOJIb30BAaHUN BOKHEHIIINX HEOPTraHUYECKUX BEIIECTB B

OBITY M NIPAKTUYECKON JEATEIbHOCTH YEI0BEKa

ChopmupoBaHHOCTh YMEHMI BBISBISATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBS3b W3YUYEHHBIX TOHATHH, MPUMEHSITH COOTBETCTBYIOIINE
TOHSATUSA TPU OINKUCAHUM CTPOCHUS M CBOMCTB HEOPTaHUYECKUX
BEILIECTB U MX MPEBpAIICHUH; BBISBIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABIECHUSMHU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Brnanenve OCHOBHBIMH METOJaMU HAyYHOTO TO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUM (HAOMIOJeHHWEe, HW3MEpPEHHEe, HKCIIEPUMEHT,

MOIICJ'II/IpOBaHI/IC)

1.4

ChopMupoBaHHOCTh YMEHHMM ONpPENENATh BaJ€HTHOCTh U CTENEHb
OKHCIICHUSI XMUMHYECKUX DJJIEMEHTOB B COCIMHEHUSAX PA3JIUYHOTO
cocTaBa, BHJ XUMHUYECKOW CBsi3M  (KOBaJieHTHas, HWOHHAsi,
MeTaJJIn4yecKasi, BOAOPOIHAs) B COETMHEHUSX, TUIl KPUCTAJUINYECKOM
PEIETKH KOHKPETHOIO BEIlecTBa (aTOMHasi, MOJIEKYJIsIpHas, HOHHA,

MeTaJuIn4yecKas)

1.5

CdopmupoBaHHOCTb YMEHHI ONpEAEATh XapaKTep Cpebl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUN




1.6

1.7

ChopMupOBaHHOCTH YMEHHS  KIacCU(DUUIUPOBATh XHUMHUYECKHE
peakuuy 1o pa3IMYHbIM IPU3HAKaM (YUCILY ¥ COCTaBy pearupyromux
BEIIECTB, TEIIOBOMY 3((}eKTy peakuuu, H3MEHEHHUIO CTeleHen
OKHCIICHMS. ~ DJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YYacCTHIO

KaTaJnu3aTopa)

ChopMUpOBaHHOCTb YMEHUH COCTABIATh YPAaBHEHUS peaKIUi
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILIEHHBIC YPAaBHEHUS DPEaKLUN
MOHHOIO0 OOMEHa, YYUThIBas YCJIOBMsSI, IPU KOTOPBIX 3TH PEAKLMU

HUIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxuumu,
MIOATBEP K IAOIIUE KayeCTBEHHbIN COCTaB Pa3IUYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BEIIECTB

1.9

CpopMHUpOBaHHOCTH YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEILHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca dTHX peaKI_[I/Iﬁ

1.10

1.11

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTHU

XUMHYECKON peakinu OT pa3jndHbIX (haKTOpPOB

ChopmupoBaHHOCTE YMEHUN OOBSCHATH XapakTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEIIIHETO BO3ACHCTBUS

(npunnun Jle HlaTtense)
OO6m1ast 1 HeOpraHu4vecKask XUMHs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIch I[leproguueckoro
3akona .M. MeHnneneeBa UM JI€MOHCTPUPOBATH €ero
CHCTEMaTU3UPYIOILYI0, OOBSICHUTEIBHYI0 W  NPOTHOCTHYECKYIO
byHKIIUN

ChopMupoBaHHOCTb ~ YMEHMH  XapaKTepHU30BaThb  DJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJIEMEHTOB 1-4 mepuonos
[lepmonnueckoir  cucreMbl  XMUMH4YeCKuUX  anemeHTtoB .M.
MeHnieneeBa, HCIONIB3YS MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIII,
«9HEPreTUYecKre YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAVHEHUH IO IEPUOJaM U
rpynmaMm Ilepuogudeckoil cucteMbl XMMHYECKUX 3yeMeHToB J[.M.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBaTh) OOIIKE
XMMHYECKHE CBOMICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATH CYIIICCTBOBAHUEC T€HETUYECKOM CBA3U MCKIAY




HCOPraHN4CCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTAaHABIMBATh MPUHAICHKHOCTD
HEOpPraHMYECKUX BEIIECTB 10 MX COCTABY K OMNPEIECIEHHOMY KJacCy
(rpymre) coenquHeHu (IPOCThIe BEIIeCTBa — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUI UCIIOJIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIeHUS (OPMYJT BEUIECTB W YPaBHEHUH XHMHUYECKHUX
peakuwii, cuctematnaeckyro HomeHkarypy (IUPAC) u TpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA ra3, aMMUak, raméHas M3BeCTb, Herali€éHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPyTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB Pa3IMYHBIX
KJIACCOB, MTOJTBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH C  IOMOIIBID  YpaBHCHHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

ChopMUpOBaHHOCTb ~ YMEHMHM  IUIAHUPOBaTb M BBINOJHSATH
XUMHAYECKHH SKCIEPUMEHT (pa3iioKeHUE TEepOKCHIa BOJAOpOJa B
MPHUCYTCTBUH KaTaIN3aTopa, ONpeIesIeHIE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HMHJIMKATOPA, BIUSHHE Pa3IHUYHBIX
(akTOpOB Ha CKOPOCTb XUMHUECKOW peaKIMH, PEeaKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMM Ha cylb(ar-, KapOOHAT- U XJIOPU-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHUE DKCIIEPUMEHTAFHBIX 3a/1a4
o reMaM «MeTtasuib» U «HemeTanssy) B COOTBETCTBHHM C IPaBUIIaAMHU
TEXHUKH O€30MacCHOCTH IpH OOpalleHHH C BeleCTBAMU MU
a0OpaTOpHBIM  O0OpPYJOBAaHHMEM;  TPEACTABIATH  PE3YyJbTAThI
XAMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHHUI
COOTBETCTBYIOIUX peakuuil U (OpMyIHPOBATH BHIBOJBI HA OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTH yMEHUH COOMIOAATH MpaBWiIa IOJb30BAHUS
XUMHUYECKON TOCYION M J1Ta0OpaTOPHBIM 00OPYTOBAHUEM, a TaKKE
MpaBHJIa OOpAaIEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSIMHU

110 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX XUMHNYECKHUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHMM  XapakTEpPU30BaTh  XHUMHUYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILLIEHHOTO MOJIYYEHHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKX¢C C(I)OpMHpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00




OGH_II/IX Hay4YHbIX TIpUHOUIIAX W  OKOJOTMYCCKHUX HpOGHGMaX

XUMHYCCKOI'O IMTPOMU3BOJACTBA

XUMHUA U KU3Hb. PacyéTrl

3.1

3.2

3.3

3.4

ChopmMupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XHUMHHM B TO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhI
JUYHOCTH, €€ (YHKIMOHATBHOW TIPaMOTHOCTH, HEOOXOJUMOW IS
pelIeHUs TPAKTHYECKUX 3a7a4 MU JKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOJHON cpesie

CdopmupoBaHHOCTE  yMEHHUU KPUTUYECKH  aHAJIU3UPOBATh
XUMHAYECKYI0 HH()OPMAIUIO, MOTyYyaeMyl0 M3 Pa3HBIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHUKaIMU, ceTb IHTEpHET U Apyrue)

ChopMupoBaHHOCTb yMEHHUH coOOMIOaTh MpaBUIa 3KOJOTMYECKH
1eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJIOBOH JAEATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbs M OKPY’KAIOIIEW NPHUPOJHOU
Cpelsl

Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS Ha JKUBBIE OPIraHU3MBI
ONpEACHEHHBIX BEINECTB, MOHMMas cmblca nokaszarens [IJIK,
IMOSICHATH Ha ITpUMEpax CIOCOOBI YMCEHBIICHHUA U IMPEAOTBPAIICHUA UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHuv3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOJAUTH  BBIYUCICHHS  C
WCTIOJIh30BAHNEM TIOHSATHUS «MAaccOBasl JIOJISl BEUIECTBA B PACTBOPEY,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHYECKHX PEaKIMIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIICCTB,
TerI0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MaCChl

BCIICCTB, ITPEBPAILICHUA U COXPAaHCHUA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

11

1.2

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

[Ipeamer opraHM4eckorl XUMHH: €€ BO3HUKHOBEHHE, PAa3BUTHE M 3HAUCHHUE B
MOJTyYEHUH HOBBIX BEIIECTB M MaTepuUajioB. Te€opHusi CTPOSHUS OPraHUYECKHUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

CtpykTypHble (OPMYJIBI OpPraHMYECKHUX BEIIECTB. [ OMONOTHS, H30MEpHUS.
XuMHUecKasi CBsI3b B OPraHUYECKUX COCAUHEHUSX — OJMHAPHBIC U KpaTHbBIC

CBA3U. HpeI[CTaBJ'ICHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

13

Homenkiiatypa oprannueckux CoeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHbBIE

Ha3BaHUS Ba)KHEHIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNu4YCCKUX BCHICCTB

YrieBogopoasl

2.1

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHU psiaA. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENH allKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakiuu 3aMelleHUss W TOPEHHSs), HAXOXKJICHHWE B TPHUPOJE, IMOTyYEeHUE H

IIPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN psiA. DTHIEH U MPONUIEH —
MPOCTEHIINE MPEACTABUTENH AIKEHOB: (DPU3MYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuu TUAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUIpPATAllMM, OKHUCICHUA U
MOJIMMEPU3ALIH ), TOJTyYeHHE U IPUMEHEHUE

Ankanuensl: Oyrtanuen-1,3 u wmetunOyraguen-1,3: crpoeHue, BaxHeHIIMe
XMMHYECKHe CBOICTBa (peakuus noimumepusanun). [lomyueHre cHHTETHYECKOTO

Kay4dyKa U PE3UHBI

2.4

2.5

AJKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKUAN Psll. AIICTHIICH —
MPOCTEUININIA TIPEICTABUTENb AJIKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE  CBOMCTBAa  (peakuMW  THAPUPOBAHUS, TaJOT€HUPOBAHUS,

ruaparanuu, I OpCHI/Iﬂ), TOJIYUYCHUEC U IPUMCHCHUC

Apensl. beH3on: coctaB, cTpoeHue, (U3HUECKHEe W XMMHUYECKHE CBOMCTBa
(peakuuu TaJOTCHUPOBAHUS U HHUTPOBAHMS), TMOJIYYEHHUE U TPUMEHEHHE.
Tomyon: cocraB, cTpoeHHe, (PU3NYECKHE W XMUMHYECKHE CBOWCTBA (pEaKIuu
raJIOrTeHUPOBAHNSA M HUTPOBAHUS), MOJyuyeHUE U NpuUMeHeHHe. TOKCHUYHOCTh
apeHoB. ['eHeTnueckas CBSI3b MEXKIY YIJI€BOAOPOAAMH, MPUHAIICKAIUMU K

Pa3JIMIHBIM KJIacCaM




2.6

3.1

3.2

3.3

IIpuponHble HMCTOYHUKM yIIIEBOAOPOAOB. [IpupoaHbIi Tra3 u IOIyTHBIE
HedTsHbIe Ta3pl. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEeKHUHI (TEepMHUYECKUI, KaTanuTudeckuil), muposus. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITY. KaMeHHBbIi

yTOJIb U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble  OAHOATOMHBIE CHOUPTHI. MeETaHON W 3TAHON: CTPOEHUE,
¢du3nuecKkue U XUMUYECKHE CBOWCTBA (pEaklMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IaMU, TOpPEHHUE), MpUMEeHeHHe. BoaoponHble CBSI3U MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIA Ha OPraHU3M YeJIOBEKa.
MHoOroaroMHble CIIUPTHI. DTUIICHTJIUKOIIb U TIHUIEPUH: CTPOCHHE, (PU3UUECKUE
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakiisi Ha MHOTOATOMHbIE CHHUPTHI). [leiicTBHe HAa OpraHu3M
yenoBeka. [[puMeHenue rivuepruHa u STUICHTIITUKOIS

@DeHo: CTpOEHUE MOJIEKYJbl, (u3uveckre ¥ XUMHUYECKHE CBOMWCTBA.
Tokcuunocts penona. [lpumenenue peHona

Anpaeruabl U KeTOHbL. DOpMalbJeTu/l, aleTalbAeTHa: CTpoeHue, (pu3ndeckue
M XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE

3.4

3.5

OAHOOCHOBHBIE MpeJeNibHbIE KapOOHOBBIE KUCIOThl. MypaBbUHAsI U YKCYCHast
KHCIIOTBI: CTpO€Hue, (pu3nueckue U XMMHUYECKHUe CBOMCTBa (CBOICTBa, oOmiue
JUI Kjacca KHMCJIOT, peakuus 3TepuduKanuu), MOJIydeHHe U MIpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs! KUCJIOTHI KaK MPEACTaBUTENHN BBICIINX KapOOHOBBIX

KHCIIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEe AeCcTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonornyeckas ponib

KUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA yIIeBOI0B (MOHO-, JU- M MOJMCAXapUIbI).
I'moko3a — mpocTedmmii MOHOCaXapHul: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
¢usnyeckue M XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE C THIPOKCHAOM
menu(ll), okucieHume amMmmavyHbIM  pacTBOpoM  okcupa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bl), HAX0XKJIEHUE B MIPUPOJE, IPUMEHEHHE,
6uosornueckas posib. PorocunTe3. PpyKTO3a Kak U30Mep IIoKo3bl. Kpaxman
U LEJUII0J103a KaK NpUpoaHble oaumepbl. CTpoeHHe Kpaxmalla U LEUII0JI03bI.
dusznueckue W XUMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A3oTcoiepikaliie OpraHn4eckie CoeIMHEHNs




4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHndyeckne coenuHeHus. Ou3nueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIOT (Ha MpUMeEpe IJIMIMHA). buomornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpPOAHBIE BBICOKOMOJIEKYJIpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOICTBa OENKOB:

TUPOJIU3, ACHATYpallns, KaYeCTBEHHbIE peakluy Ha OeKu
BricokoMoneKysipHble COSAMHEHHUS

OcHOBHbIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEPU3ALUU,  CPEAHSS

MOJICKYJIsIpHad Macca. OcHoBHBIC MCTOAbI CHUHTC3a BBICOKOMOJICKYJIAPHBIX

COGI[I/IHGHI/Iﬁ — NOJIMMCpU3alvg U IIOJIMKOHACHCAIIUS

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbI HM3YYCHUSA BCHICCTB HU HUX npeBpameHHﬁ:
O3HAaKOMJICHUEC C 06pa3uaMH nNpupoAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KayayKoB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U PE3UHbI

11 KUIIACC

Kon

11

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

TeopeTnueckrue OCHOBBI XUMUHU

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTUyecKre YPOBHH, OyPOBHHU. ATOMHBIE OpOUTAIH, S-, P-, 0-3JIEMEHTHI.
OcobeHHOCTH pacIpeiesieHUst JIEKTPOHOB TI0 OPOUTAIIM B aTOMaX 3JIEMEHTOB

MEPBLIX qupréX NEepruoaoB. 3J'IeKTpOHHa$[ KOH(l)I/II‘ypaI_[I/ISI aTOMOB

1.2

1.3

Ilepnoanueckuii 3axkoH u llepuoanueckas cucreMa XMMHYECKHX DJIEMEHTOB
J.N. Menneneea. CBsi3b nepuoaudeckoro 3akona u [lepuoanueckoii cuctemsl
XUMHYECKHX 31eMeHTOB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHYECKHUX JJIEMEHTOB M
0o0pa3yeMbIX UMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPyNIaM U TepUOIaM.

3HauecHUE NEpUOANYICCKOr0 3aKOHA B PaA3BUTHU HAYKU

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHIBI XMMHUYECKOM CBSI3U
(koBaJleHTHasl HEMOJNSpHAas W TOJSApHAs, WOHHAs, MeTajnindeckas). VOHBI:
KaTHOHBI M aHUOHBL. MeXaHW3Mbl 00pa30BaHUSI KOBAJICHTHOM XHUMHYECKOMN

cBs3M (OOMEHHBIN U JOHOPHO-aKIEeNnTOpHbIN). BonoponHas cBs3b

1.4

BaneHTHOCTb. DNeKTpoOTpULIaTEIbHOCTh. CTENEHb OKUCIEHUS

1.5

BemecTBa MOJIEKYyJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSI. 3aKOH IMOCTOSIHCTBA

COCTaBa BElIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA




BEIIECTB OT THUIA KPUCTAUIMUECKOW pemérku. lloHsatue o agucnepcHsIxX
cucreMax. VcTHHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBas [10J11 BellecTBa B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMYecKOil XUMHUU. 3aKOH COXPaHEHUsI MAaCChl BEILIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUS SHCPIUU IIPU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

OOparumMble peakuuu. XUMHUYecKoe paBHOBecHe. (akTOpbl, BIMSIOIIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

OnexTponutrdeckast quccormanysa. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX DPACTBOPOB BEIIECTB: KHUCNAsA, HEUTpanbHas, IienodHas. Peakuuum

HOHHOTO OOMeHa

111

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuu

2.1

Heopr AHNYCCKasaA XUMUs

Hewmetannsl. [Tonoxxenue nHemeramioB B [lepuoanyeckoil cucteMe XUMHUYECKUX
snementoB J[.M. MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB. DHU3UYECKHE
CBOICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha IMpHUMEpEe KHCIOopoaa,

cepsl, hochopa u yriepoaa)

2.2

2.3

XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOre€HOB, CEphI, a30Ta,
dochopa, yriaepoga W KpEeMHHUs) M HUX  COCIMHEHMH  (OKCHIOB,
KHCIIOPOJCOACPKAIINX KHUCIOT, BOAOPOAHBIX coenuHeHuil). Ilpumenenue

BaKHEUIIIMX HEMETAIJIOB U UX COCAUHEHUI

Meramnel. [lonoxenue meramnoB B I[lepruonanyeckod CUCTEME XUMHUUYECKUX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI04YEK
aTomMoB MeTasuioB. O01ue puznueckre cBoMcTBa MeTaIIOB. CIUTaBbl METAILIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHp}DKCHI/II\/'I METAJIJIOB

2.4

2.5

XVUMHYECKHE CBOMCTBA BaKHEHIIMX METa/UIOB (HATpU, Kalui, KaJbLuH,
MarHuii, aJlOMUHUH, IIUHK, XPOM, XKelle30, Mellb) U UX coeauHeHui. Obuue
crocoObl noy4YeHus MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

I'eneTnyeckas CBsA3b HEOPraHUYECKUX BELIECTB, IPUHAUICKALUX K PA3ITUYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B 00ecne4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIIEBOM
0e30MacHOCTH, Pa3BUTHUU MEIUUUHBL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHUS

B€IICCTB U XUMHNYCCKHX peaKHHI;'I

3.2

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HayYUYHBIX IMPUHIHUIIAX TPOMBIIIJICHHOT'O IMOJIYUCHUA
BaKHEHIIINX BCIICCTB. Yenosek B MHUPE BEIICCTB U MaTCpHaAIOB: BaKHEHIIIIE
CTPOUTCIIBHBIC MaTCpHrajibl, KOHCTPYKIIMOHHBLIC MaTCpHajbl, KPpaCcKHu, CTCKIIO,
KEepaMuKa, MaTCpualibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MHUHEpaJIbHbIe YI00pEeHUs

3.3

Xumus u 3A0POBBC HYCJIOBCKA: IIpaBWjla HCIOJIb30BAHHUA JICKAPCTBCHHBIX
npenaparoB, IIpaBujia 0€30IacCHOI0 MCIIOJIb30BAHUS IIpernapaToB OBITOBOM

XMMUHM B TMTOBCEIHEBHOMU JKU3HU

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

DOI'NC «Mos 1mkoiay










