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IHOACHUTEJIBHAA 3AIIUCKA

[IporpaMMa mo XUMHUU Ha YpOBHE CpelHEro oluiero odpazoBaHusi pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii deneparumny,
TpeOOBaHUN K pe3yiabTaTaM OCBOSHHS QeaepanbHO 00pa30oBaTENIbHON MPOTrpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHBIX B DeneparbHOM TOCYJapCTBEHHOM
obpazoBatensHOM cTangapte COO, ¢ yuérom Konuenmmu mnpernojaBaHus y4eOHOTO NpeaMera
«Xumusi» B 00pazoBaresibHbIX opranu3zanusix Poccuiickoit deaepannu, peaqnu3yromUX OCHOBHbBIC
o0Opa3oBaTeNnbHbIe MPOTPAMMbI, U OCHOBHBIX MOJOKeHUN «CTpaTeruu pa3BUTHUS BOCIUTAHUS B
Poccutiickoit @enepanuu Ha nepuoa 10 2025 roxa» (Pacnopsokenne IlpaBurenscrea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIXOJIOB K pa3pa0OTKe MpOrpamMMbl IO XUMUH, K ONPEACICHUIO OOIIel CTpaTeruu
oOyueHus, BOCHUTAHUS U Pa3BUTUS O0yYaIOUINXCS CPEACTBAMH y4E€OHOIr0 MpeaMeTa «XUMHUS» IS
10-11 xmaccoB Ha ©a30BOM YpOBHE COCTaBWIM KoHLeNTyanbHble nonoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNied, COJep)KaHUs, Pe3ylIbTaToB oOydeHus U TpeOOBaHHI K ypPOBHIO
MMOATOTOBKU BBIITYCKHUKOB.

Xumuyeckoe  oOpa3oBaHHe,  IOJIydaeMO€  BBITYCKHHUKaMu  00IIeoOpa3oBaTeIbHON
OpraHu3alyy, SBISIETCS HEOTHhEMJIEMON YacThi0 UX 00pa3oBaHHOCTH. OHO CIIYKHUT 3aBEpPIIAIOIIAM
ATAOM peau3allii Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYILIUX
LIEJIOCTHOW CHUCTEME XHUMHUYECKOro OOpa3oBaHMs. ODTH IEHHOCTH KacaloTCi MO3HAHUS 3aKOHOB
pUpoabl, GOPMUPOBAHUS MHPOBO33PEHHS M OOIIEH KyIbTyphbl YEJIOBEKa, a TAKXKE IKOJIOTMUYECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 3JIOPOBBIO W MPHUPOJHON cpene. Peanmusyercss Xxummueckoe
oOpa3oBaHHe OOYYAIOIIUXCS HAa yPOBHE CpelHEro oOIIero oOpa3oBaHUs CPEICTBAMHU Y4eOHOTO
npeamMeTa «XuMHUs», COAEPKAHNE U TTOCTPOECHUE KOTOPOTO OIPEACIICHBI B MPOTPaMMe MO0 XUMHUU C
yuéToM crienn(pUKy HaAyKH XUMUH, e€ 3HAUYCHUs B MMO3HAHUU MPUPOJBI U B MaTEPHAILHOMN >KU3HU
o0miecTBa, a Takxke ¢ y4€ToM OOIMUX IIeJied W TMPUHIUIIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpeiHero obiiero oopasosanus B Poccuiickoit denepanun.

XuUMHST KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUrpaeT OCOOyI0 pOjb B COBPEMEHHOM
[MBUTIM3AIIMU, B CO3JaHUHM HOBOW 0a3bl MaTepHalbHON KyiabTyphl. OHa BHOCHUT CBOW BKJIAJ B
(dhopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBINIJIEHUS, B CO3/IaHUE I[EJIOCTHOTO MPEICTABJICHHS 00
OKpYKaloIlleM MHUpPE KaK O €IMHCTBE MPHUPOJbI U YeloBeKa, KOTopoe (GOopMUPYETCS B XMMHUHU Ha
OCHOBE TIOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MUPA, OCO3ZHAHMS B3aUMOCBSI3H MEXKTY
CTPOEHHEM BEIECTB, NX CBOMCTBAMU U BO3MOXKHBIMH 00JIACTSIMU TPUMEHEHHUS.

TecHO B3aMMOJIEUCTBYS C IPYTUMHU €CTECTBEHHBIMH HayKaMH, XMUMHS CTaja HEOThEMIIEMOU
YacTbI0 MUPOBOH KYJNbTYpPbI, HEOOXOUMBIM YCIOBHEM YCHEIIHOTO TPYy/Ja U KU3HU KaXKJIOTO 4JeHa
obOmectBa. CoBpeMeHHass XMMHS KaKk HayKa CO3MJaTelbHas, KaK HayKa BBICOKHX TEXHOJOTHUH
HampaBlieHa Ha pelleHue T00aIbHBIX TPOOIEM YCTONYMBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPTEeTUYECKOMU, MUIIEBOM, YKOJIOTHUYECKOM 0€30IMaCHOCTH U OXPaHBI 3JI0POBbSI.

B coorBercTBMM ¢ OOMIMMH LENSMU M TNPUHIUIAMH CPEAHETo o0O0Iero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbI YpOBEHb U3Y4YE€HMs]) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYYaIOIIUXCS, HEOOXOAMMYIO WM JUIS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCICIIHOTO BKIIOYECHHS B KHU3Hb COIMyMa,
MIPOJIOJKEHHSI 00pa30BaHUs B PA3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HETIOCPEJCTBEHHO C XUMHUEH.

CocraBnsommMu npeaMera «XuMUs» SBISIOTCS 0a30BbIe Kypchl — «OpraHrdecKas XUMUs»
u «O0I11as U HeOpraHu4ecKasi XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJAEPKaHHS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HayKH: CHCTEMa 3HAHUU 110 HEOPTaHWYECKOW XUMUU (C BKIIOYEHHEM 3HAHUH U3
o0IIel XUMUM) U OpraHuyecKoil xumuu. DopMUpOBaHHE JAHHOW CHCTEMBI 3HAHUH MPU HU3y4EeHUU



mpenMeTa 00ecrieunBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3wsi BEIIECTB HA OCHOBE
OOIIMX TIOHSTH, 3aKOHOB ¥ TEOPUH XHUMHH.

Crtpykrypa comepxaHusi KypcoB — «Opranmueckas xumus» u «OO0IIas u HeopraHudeckas
XuMus» chopMHupoBaHa B MpOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOJAXO0Ja K H3yYEHHIO
ydqeOHOro MaTepuansa U OOYCIIOBJICHA HMCTOPUYECKH OOOCHOBAaHHBIM pPAa3BUTHUEM 3HAHUN Ha
ONpeeIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOW XUMHUHU BEIIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KJIACCHUYECKOW TEOPHH CTPOCHUS OPraHUYEeCKUX COCIUHEHUH, a
TaK)kK€ Ha YpPOBHE CTEPEOXMMHUUYECKHX M DJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUM BEIIECTB.
Ceenmenusi 00 M3y4aeMblX B Kypce BEIIECTBAX MAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOIOB JIO
CIIO)KHBIX OHMOJIOTMYECKH AaKTUBHBIX COEAMHEHUH. B Kypce opraHmdyeckoil XUMHUU MOJTY4arOT
pa3BuTHEe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOINEro OOpa3oBaHUS TEPBOHAYAILHBIC
MPEJICTABICHUS] O XMMHUYECKON CBSI3M, KJIACCU(UKALMOHHBIX IMPH3HAKAaX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHS, O XUMUYECKOW PEAKIUH.

[lon HOBBIM yriioM 3peHusi B mpeamere «XuMmusi» 0a30BOro ypOBHS paccMaTpUBaETCs
W3YYCHHBIH Ha YypPOBHE OCHOBHOTO OOIIEro OO0pa3oBaHHUS TEOPETUYECKUH MaTepuan u
(bakToNoruuecKue CBEJCHUS O BEIIeCTBaX M XMMHUYECKOH peakuuu. Tak, B 4acTHOCTHU, B Kypce
«OO0mas u HeopraHudeckass XUMHs» OOYYAIONIUMCS MPEIOCTaBISETCS BO3MOXHOCTh OCO3HATH
3HaYEHHUE MEePHOJUUECKOro 3aKOHA C O0IIETEOPETUYECKUX U METOI0JIOTHUECKUX MO3UIUH, TITy0xKe
MOHATHh UCTOPUIECKOE M3MEHEHUE (DYHKIMK 3TOTO 3aKOHA — OT 0000IIaomel 10 00bSICHSIOMEH 1
MIPOTHO3UPYIOLLEH.

Ennnas cucremMa 3HaHUM O BaXKHEHMIIMX BEUIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX M
MIPUMEHEHUHU, a TAK)KE€ O XMMHUUYECKUX PEAKUHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomonHsiercs B Kypcax 10 wum 11 KiaccoB siaeMeHTaMU  COAEPKaHUS, HMEIOIIMMHU
KYJIbTYPOJIOTHUYECKM M TPUKIAJHON XapakTep. OTH 3HaHUA CIOCOOCTBYIOT IOHUMaHHIO
B3aUMOCBSI3M XHUMHH C JPYTMMH HayKamH, pacKpbIBaloT €€ pojb B [O3HABaTEIbHOU W
MPAKTUYECKON JESITeTbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBOXKEHHS K MpOIecCy
TBOpYECTBA B OOJIACTH TEOPUM U MPAKTHUUECKUX MPUIOKEHUNW XUMHUHU, TTOMOTAIOT BBITYCKHHUKY
OPUEHTUPOBATHCS B OOILIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XHUMUEH,
KPUTHUYECKH OCMBICIMBATh WH(MOPMAIMIO W MPUMCHITh €€ I MOTOTHCHHS 3HAHHMA, PEIICHUS
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIENOBAaTENbCKUX 3a7ad. B menoMm copepkaHue
ydueOHOoro mpeamMera «XuUMHUS» JAHHOTO YPOBHS M3YyYEHUS OPUEHTHUPOBAHO HA (POPMUPOBAHUE Y
o0yJaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHMMaHUA (QUIOCO(PCKUX HIeH, TaKuxX Kak:
MaTepualbHOE €IWHCTBO HEOPTaHWYECKOTO0 U OPraHUYECKOTO MHpa, OOYCIOBJICHHOCTh CBOWCTB
BEILIECTB UX COCTABOM M CTPOECHHUEM, TO3HABAEMOCTb MPUPOIHBIX SIBJICHUM IMYTEM 3KCIEPUMEHTA U
pelieHusT TMPOTHUBOPEUUH MEXKIYy HOBBIMH (DaKTaMH U TEOPETUYECKUMH TIPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHHM B DPEUICHUH SKOJOTHYECKHX MpoOJieM, a Takke MmpobiemM cOepeskeHus
SHEPTEeTUUYECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUaJIOB.

B nmnane pemieHus 3a7a4 BOCIUTAHUS, PA3BUTHUS U COIMAIM3AIMUA OO0YYAIOIIUXCS TPUHSTHIE
MporpaMMOil 1O XHMHH TOJIXOJbI K OMNpPEACNCHUIO COACpKaHUS U TIOCTPOSHUS TpeaMeTa
npeaycMaTpuBaoT (OPMUPOBAHHWE YHUBEPCANbHBIX Y4YeOHBIX JEWCTBUN, HMeEOIUX 0a30Boe
3HAYEHHE JJIS1 Pa3IMYHbIX BUJIOB JESITEIbHOCTU: pelIeHus Mpo0iem, MoUcKa, aHaiu3a 1 o0paboTKu
nH(popMalUi, HEOOXOAUMBIX Ui MPHOOPETEHUS OIbITa MPAKTHUYECKOH M HCCIIeN0BaTeNbCKON
NeSITeTLHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUW XUMUH.

B mpakTuke mpenoiaBaHus XUMHUH KaK Ha YpOBHE OCHOBHOTO 0011ero o0Opa3oBaHus, Tak U Ha
YpPOBHE CpeaHero oO0miero oOpa3oBaHUs, TPH OMPEISICHUU COJEPKATETbHON XapaKTePUCTUKH
uenell u3ydeHus TIpeaMeTa HalpaBJIC€HUEM MEPBOCTENEHHOW 3HAYMMOCTH  TPATULUOHHO
npuszHaércss  (GopMUpoBaHWE OCHOB XHUMHYECKOM Haykh Kak OOJacTH  COBPEMEHHOTO
€CTECTBO3HAHMSI, MPAKTUUECKONU JEATEIbHOCTH YEJIOBEKa U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOAWYECKON TOYKM 3pEHHS] TaKOW MOJXOJ K OINPEICIICHUIO IeJIe H3y4eHUus
MpeAMETa SIBJISETCS BIIOJHE ONPAB/IaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMs TJIaBHBIMU LEJISMHM H3Y4YE€HMs IpeaMera «XHUMHS» Ha
6a3oBom ypoBHe (10 —11 ki1.) ABIAIOTCS:

(dbOopMUPOBaHHE CUCTEMBl XMMHUYECKUX 3HAHWHA KAaK Ba)KHEUIEH COCTABISAIONICH €CTECTBEHHO-
HAy4YHOU KapTHUHBI MUPA, B OCHOBE KOTOPOH JIeXkKaT KJIIOUEBbIE MOHATHUS, PYHIaMEHTAIbHbIE 3aKOHbI
U TEOPUUM XUMHH, OCBOCHHE S3blKa HAyKW, YCBOCHHWE W IMOHMMAHUE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIIEHHE C HCTOpPHEeH HX pPa3BUTUS U
CTaHOBJICHHUS;

(dbopMUpOBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUECKUX
peakiuii, HeOOXOAWMBIX i TPUOOPETEHHS YMEHH OPHEHTHPOBATHCS B MHpPE BEIICCTB U
XUMHUYECKHUX SIBJICHUN, UMEIOLIUX MECTO B PUPOJIE, B MPAKTUUECKON U ITOBCEHEBHOM KU3HU;
pa3BUTHE YMEHUU U CHOCOOOB [EATEIHHOCTH, CBS3aHHBIX C HAONIOJCHUEM U OOBSICHCHHEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHHEM IPaBUIl O€30M1acCHOT0 OOpaIICHHS C BEIIECTBAMH.

Hapsiny c¢ atum, conepkarenbHas XapaKTEpUCTHKA LENed W 3a1ad M3y4YeHHs NpeaMeTa B
IporpaMMe o XMMHUHM YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU MPHOPUTETAMU B
cucTeMe cpeaHero oomero oopasopanus. CerogHsi B MpernoJaBaHUN XUMHH B OOJIBIICH CTEIEHU
oTHaETCsl MPEANOYTeHHE MPAKTUIECKO KOMIIOHEHTE CO/Iep KaHUs 00y4YeHMsl, OpHEHTHPOBAHHON Ha
MOATOTOBKY BBIMTYCKHHKA 00IIe00pa30BaTeIbHON OpraHU3alliy, BIaICIOIIEr0 He HAOOPOM 3HAHUH,
a (pyHKUIMOHAJIBHON T'PaMOTHOCTBIO, TO €CTh CHOCO0aMH M YMEHHMSIMH AKTUBHOTO TMOJYYCHHUS
3HAHUU U IMPUMCHCHUA UX B peaﬂbHOfI JKU3HU I PCIICHUA IMTPAKTUYCCKUX 3ada4.

B cBsi3u ¢ 3TUM npu U3yYeHHH MpeaMeTa «XUMUs» JOMUHUPYIOIee 3HaueHHue MPHoOpeTaoT
TaKue eJH U 331a4H, KaK:

ajanranus oO0y4aroIUXcs K YCIOBHUSM JAMHAMUYHO Pa3BHBAIOMIETOCS MHPA, (hOPMHUPOBAHHE
WHTEIUICKTYaJbHO pa3BUTOMW JIMYHOCTH, TOTOBOW K CaMOOOpa3OBaHHIO, COTPYIHHYECTBY,
CaMOCTOSITEILHOMY TPHUHSATHIO TPAMOTHBIX PELICHUI B KOHKPETHBIX >XU3HEHHBIX CUTYalMsX,
CBA3aHHLIX C BCIICCTBAMH U UX ITPUMCHCHHUECM,

¢dbopMupoBaHHe y 00yUYaIOIUXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHI ), MMEIOIINUX
YHUBCPCAJIbHOC 3HAUCHUC MJId PA3JIMYHBIX BUAOB JACATCIBHOCTH: PCHICHUSA HpO6JI€M, IIOHUCKa,
aHanu3a ¥ o0paboTKM MHGpOpMalKU, HEOOXOIUMBIX A MpUOOpETEeHHs OmNbITa AEATENbHOCTH,
KOTOpass 3aHUMACT BaAXHOC MCCTO B IO3HAHWMM XHMMHUH, a TaKXKC I OLCHKU C HOSI/IHI/Iﬁ
HKOJIOTUYECKOM ©€30IacHOCTH XapakTepa BIMSHMS BELIECTB M XUMHUYECKHMX IPOLIECCOB Ha
OpTaHU3M YeJIOBEKa M MPUPOTHYIO CPENy;

pa3BUTHE TMO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcsi: CIHOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBbIE 3HAHMS 1O XHMHUU B
COOTBETCTBUM C XM3HEHHBIMHU MOTPEOHOCTSIMHU, HUCHOJIB30BATh COBPEMEHHbIE HMH(pOpPMAIMOHHbIE
TEXHOJIOTHH JIJISl TIOMCKA U aHaIM3a y4eOHOW W HAyYHO-TIOMYJISIPHOM MH(OpMAIUA XMMHYECKOTO
COJIEp>KaHUS;

(dhopMHUpOBaHHE W Pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATHBHOTO U JIOTUYECKOTO MBIILICHUS,
HaOJII0AaTeNbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOUMBbI, B YaCTHOCTH,
IIpHU ITAaHUPOBAHUHA U IPOBCACHUN XUMHUYCCKOTO SKCIICPUMECHTA,

BOCIIUTAHHUE Y O0YyYarOMMXCcs YOSKIEHHOCTH B TYMaHHUCTHUYECKON HANpPaBIEHHOCTH XUMUH,
e€ BaXHOU poJM B pElIeHUU TI00albHBIX MPOOJIEM paIMOHAIBLHOTO MPHUPOAONOIB30BAHNUS,
MIOTIOJIHEHHSI HHEPTreTHUECKUX PECypcoB M COXPAaHEHHMsS MPUPOAHOTO DPABHOBECHS, OCO3HAHMSA
HEOOXOMMOCTH OEPEKHOTO OTHOIIEHHS K MPUPOJIE U CBOEMY 3JI0OPOBBIO, a TAKXKe MPHOOPETCHHUS
OTIBITa WCIOJB30BAHUS TOMYYEHHBIX 3HAHUW I MPUHSATHS TPAMOTHBIX PEIICHUH B CUTYaIUAX,
CBSI3AHHBIX C XUMHNYCCKUMMU SIBJIICHUAMU.

B yuebHOM miaHe cpeaHero oOmiero oOpa3oBaHHs IMpeaMeT «XHuMHs» 0a30BOI0 ypPOBHS
BXOJIUT B COCTaB MpeIMEeTHOH o0acTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.



OOmiee 4YKCIO YacoB, OTBENEHHBIX I MU3YYCHUS XUMHH, Ha 0a30BOM ypOBHE CPEIHETO
oOmero oopazoBanusi, cocrabisger 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hexemo), B 11 kmacce —
34 gaca (1 gac B HezenO).

COAEPXAHUE OBYYEHUSA

10 KJTACC
OPI'AHNMYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKONM XUMMH

IIpenmMer  opraHM4eckod  XUMHUHM: €€  BO3HMKHOBEHHE, DPa3sBUTUE W 3HAYCHUE
B IIOJIy4YEHUH HOBBIX BELIECTB M MaTepUaoB. Teopus CTPOEHUS OPraHMYECKUX COCAUHEHHM A.
M. bytnepoBa, €€ ocHOBHble MoOJIOKEHUs. CTpPYKTypHbIE (OPMYJIbl OPraHUYECKUX BELIECTB.
I'omonorus, nsomepus. XUMUYECKas CBSA3b B OPraHUYECKUX COCIUHEHUAX — OJMHAPHBIE U KPATHBIE
CBSI3HU.

[IpencraBnenne o0 KiIacCUpUKAIMKA OPraHWYECKHX BeIIecTB. HoMeHKiaTypa opraHMYecKHX
COeIMHEHU (cucTeMaTHyecKas) U TPUBHAJIbHBIC HA3BaHMS BaXXHEHWIIMX HpeACTaBUTENEH KIaccoB
OpPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHUs BELIECTB M MX INPEBPALICHUN: O3HAKOMIIEHHE C
o0pa3laMu OpPraHWYeCKHUX BEIIECTB M MaTepualaMd Ha MX OCHOBE, MOJCIMPOBAHHUE MOJEKYI
OpPraHUYECKUX BEIIECTB, HAOIIOACHNE U ONMCAHUE JEMOHCTPAILIMOHHBIX OIBITOB IO MPEBPALLCHHIO
OpPraHMYECKUX BEILECTB IIPU HarpeBaHuu (IJI1aBJIeHUE, OOYTIIMBAaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TI'OMOJIOTMYECKMM psA. MeraH W 3TaH — mpocrenime
IIPEJICTAaBUTEININ AJIKAaHOB: (PU3NYECKHE M XMMHUUYECKHE CBOWCTBA (PEaKLMU 3aMELICHHUs U TOPEHHUs),
HAax0’KJICHHE B IIPUPOJIE, IOJIyYCHHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOCHHME, F'OMOJIOTMYECKMM pAX. OTUIEH W MPONWIEH — IpOoCTeiIne
MPEJCTaBUTENIN AJKCHOB: (PU3MUECKHe M XHMHUYECKHE CBOWCTBAa (pEeakuud THIAPHUPOBAHUS,
raJJOreHUPOBAHUS, THAPATALlUH, OKUCIECHHS U TIOJTMMEPU3alliN ), MOJydeHHEe U IPUMEHEHHE.

Anxaguensl: OyraaueH-1,3 u MetwnOyraguen-1,3: crpoeHue, BaKHEHMIINE XWMUYECKUE
CBOMCTBa (peakuus noauMepusanun). [lonyueHre CHHTETHYECKOr0 KayuyKa U pe3UHBbI.

AJKUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOITMUECKUN psiJl. ALETUIIEH — MPOCTEHIIN
NPEJCTaBUTENIb AIKHHOB: COCTaB, CTpPOCHHME, (U3UYECKHE M XUMHUECKHE CBOMCTBA (peakuuu
TUJIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAILIUHN, TOPEHUS ), TOJIyYEHUE U IPUMEHEHHE.

Apenbl. beH3onm: cocraB, cTpoeHHe, (QHU3MUECKHE U XUMHUYECKHE CBOMICTBa (peakiuu
raJIOTEHUPOBAHUSA W HUTPOBAHUS), IOJyY€HHWE U TNpuMeHeHue. Tonyon: cocmas, cmpoenue,
@uszuueckue u Xumuyeckue c8OUCMEa (peakyuu 2ano2eHUpo8aHuUss U HUMPOBAHUS), NOJYYeHUue U
npumenenue.  TOKCHUYHOCTb  apeHOB. ['eHeTMdeckas  CBA3b  MEXAY  YIIIEBOAOPOAAMH,
MIPUHAJIEKANIMMU K Pa3IMYHBIM KJI1acCaM.

[IpupoaHble UCTOYHUKU YriaeBOnOpoAoB. [IpuponHblii ra3 U mONyTHbIE HEQTSHBIE Ta3bl.
Hedtb 1 e€ mpoucxoxaenue. Crnoco0sl nepepadoTku HEPTU: eperoHKa, KpeKUHI (TepMUUYECKHH,
KaTaJauTHuecKuit), muponus. [IpoaykTel nepepadoTku HEPTH, UX PUMEHEHHE B MIPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBIH yrosb U MpOayKThI €ro NepepadoTKH.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHsI BEIIECTB W MX IPEBPALICHUN: O3HAKOMIICHHE C
o0pa3liaMu IuIacTMacc, KaydyykoB W pe3uHbl, kouiekuuu «HedTts» n «Yromby, MoaennpoBaHue
MOJIEKYJ1 YIJIEBOJOPOJIOB U TaJlOT€HONPOU3BOAHBIX, IPOBEICHUE MNPAKTUYECKOW pabOTHI:
IIOJIyYEHUE STUIICHA U U3YYEHHUE €TI0 CBOMCTB.

PacuérHeble 3anaum.




Bbruucrienus mo ypaBHEHUIO XUMHUYECKOM peakiuy (Macchl, 00bEMa, KOJMUECTBA UCXOTHOTO
BEIIECTBA WJIU NPOJYKTA PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BELIECTB WJIM IPOAYKTOB PEAKIINH).

Kucaopoacoaepaxauye oprannyeckie CoeiHHeHUs!

[IpenenpHble OJHOATOMHBIE CHHUPTH. METaHON M JSTAHON: CTPOCHHE, (PHU3MUECKUE H
XMMUYECKHE CBOMCTBA (peakUUu C aKTUBHBIMU METaJUlaMH, TaJOr€HOBOAOPOAAMHU, TOpPEHHE),
npuMeHeHne. BogopoiHele cBsI3u MeX1y MOJIEKYJIaMH CIIUPTOB. J[eficTBUE METaHOIA U 3TaHOJIa Ha
OpPraHM3M YEeJIOBEKa.

MHoOroaToMHBIE CHHMPTHL. OTHICHIIMKOIb M TJIMLEPUH: CTpOCHHUE, (usnueckue
XMMHYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIETOYHBIMU METAJJIAMU, KaueCTBEHHAs peaklus Ha
MHOT0aTOMHbIE crnupThl). [leficTBue Ha opranu3m uenoBeka. [IpuMeHeHue TraAMIEpUHA U
STWJICHIJINKOJIA.

@DeHoI: CTPOCHHE MOJICKYJIBI, (pU3HuecKue U XUMUYECKHUE CBOICTBAa. TOKCHMYHOCTH (heHOIa.
[Ipumenenue denomna.

Anpnerunpl M kemouwl. DOpManbIeruj, aueTalbACTHA: CTpOCHHE, (u3nueckue u
XMMUYECKHE CBOWCTBA (pEaklMM OKHUCIEHHS M BOCCTAaHOBJIEHHS, KAaueCTBEHHbBIE pEaKI1H),
[I0JIy4YE€HUE U IPUMEHEHHE.

O/HOOCHOBHBIE Tpe/ebHbIE KapOOHOBbIE KHUCIOTbl. MypaBbuHAas M YKCYCHas KHCJIOTBI:
CTpOEHHE, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOLIME JJIs Kiacca KUCIIOT, PEaKIMs
TepupUKalMK), ModydeHHue | npuMeHeHue. CreapuHOBass U OJEUHOBAas KHUCIOTHl Kak
IIPE/ICTAaBUTENN BBICHIMX KapOOHOBBIX KHMCIOT. Mblila KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX
MOIOIIIEE JEHCTBHE.

Crnoxable 3QupBl KaK TPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. [MIponm3 CIOXKHBIX 3(UPOB.
XKupsl. 'naponns xxupos. IIpumenenne xupos. bruonorudeckas poJib KUpPOB.

VYTHeBoapl: coCcTaB, KIACCH(PHUKAIMS YrIIeBOIOB (MOHO-, TU- U IMOJUcaxapuibl). [ mroko3a —
IPOCTEHIIMA MOHOCAaXapHuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (U3UUYECKHE U XUMHUYECKUE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccTraHoBieHHE, OpOKEHHE TJIIOKO3bI), HAXOXKJIECHHUE B NIPUPOJC, IPUMCHEHUE,
ouonornueckas posb. DotocunTres. PpykTo3a Kak ©30MEp TITIOKO3HI.

Kpaxman u nemnronosa Kak NpupofHsle nojaumepbl. CTpoeHHE Kpaxmalla U LEJUTFOJIO3bI.
duznyeckre 1 XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HO/I0M).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHMsS BEUIECTB W WX TNPEBPAIICHUN: TNPOBEACHHUE,
Ha0JII0/IEHUE U ONMCaHUE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIUPTOB, KAUECTBEHHbBIE PEAKIIUU
OJTHOATOMHBIX CIUPTOB (OKHCIeHHE HTaHoja okcuaoMm Meau(ll)), MHOroaToMHBIX CIHUPTOB
(B3aumopelictBue ruuepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (okuciieHHEe aMMHUAYHBIM
pactBopoMm okcuga cepebpa(l) u rugpoxcunom menu(ll), B3ammoneiicTBre Kpaxmaiga ¢ HOJOM),
IIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a1auu.

Boruncnenus no ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00b€Ma, KOJTUYECTBA HCXOJAHOTO
BEIIECTBA MJIU MPOYKTA PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUHN).

A3oTconeprKalie OpraHn4eckie CoOeIMHEHUS.

AMUHOKHUCIIOTH Kak aMmdoTepHble opraHudeckue coenuHeHus. dusnyeckrue U XUMHUYECKUE
CBOWCTBAa AaMMHOKHUCIOT (Ha NpUMepe IJIMIUHA). buonormueckoe 3HaueHHE AaMUHOKHCIOT.
ITentuaer.

benkn kak npupoOHBIE BBICOKOMOJIEKYJISpHBIE coennHeHus. llepBuuHas, BTOpHYHAs U
TpeTHYHasi CTPYKTypa OenkoB. XHMHYECKHE CBOHCTBa O€JIKOB: THIPOJIN3, JeHATypalus,
KayeCTBEHHbIE peaKMy Ha OEJIKH.




OKclIepUMEHTAIbHbIE METO/bl M3YYCHHs BEUIECTB M WX TPEBPALICHUN: HAONIOJCHHE U
OIMCaHME IEMOHCTPALMOHHBIX ONBITOB: J€HATypalus O€JIKOB MPU HArpEBaHWHU, LIBETHBIE pEaKIUU
0enKoB.

BbicokomosiekyIsipHbIe COeJUHEHHA

OCHOBHbIE TIOHATUS XHMHHM BBICOKOMOJEKYJISPHBIX COEAUHEHMI: MOHOMEp, IOJIMMEp,
CTPYKTYpPHOE 3BEHO, CTEIICHb IIOJUMEPU3ALNH, CPEIHAS MOJIEKYJsApHas Macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCMHEHUN — IIOJIMMEpU3aLUs U IOJUKOHCHCALUs.

OKCIIEpUMEHTAJIBHBIC METOJbl M3YYEHUs BELIECTB M WX INPEBPAILCHUN: O3HAKOMIICHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.

MexnpeamMeTHble CBA3H.

Peanuzanus MeXnpeaMETHBIX CBsI3ed IpPU HM3y4EHUM opranndyeckol xumuu B 10 kiacce
OCYILLIECTBIISICTCA Yepe3 HCIOJIb30BAHUWE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHSATHH, TaK M
IIOHATUH, ABJIAIOIIMXCA CUCTEMHBIMU JUISI OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1u11e ecTeCTBEHHO-HAYUHbIE TIOHATHS: SBJICHUE, HAYUYHBIH (aKT, TMIIOTE3a, 3aKOH, TEOPHUs,
aHauM3, CUHTE3, Kiaccu(uKanusi, MEPUOJUYHOCTb, HAONIONEHUE, H3MEpEHHE, OSKCIIEPUMEHT,
MOJICTIUPOBAHUE.

®dusuka: Marepus, SHEprus, Macca, aToM, dJEKTPOH, MOJIEKYJa, SJHEPreTUYECKUN YpOBEHb,
BEIIECTBO, TEJ0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, (PU3UYECKHE BEIUYMHBI U €AMHUIBI UX
U3MEPEHUS.

buonorus: knerka, opraHu3M, Ouocdepa, oOMEH BeELIECTB B OpraHuszMe, (POTOCHUHTE3,
OMOJIOTUYECKH aKTUBHBIE BemecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPOJIbl, TIOJE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NUINEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO MHUTAHMUS, MOIOIIHME CPEICTBA,
JIEKapCTBEHHbIE M KOCMETUYECKHE IpenapaThl, MaTepUaibl U3 UCKYCCTBEHHBIX U CHUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMUU

XuMuyeckuil sneMeHT. AToMm. Sfnpo aroma, U30TONbI. DJEKTPOHHAas  000J0YKa.
DHepreTHYeCKUe YPOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d- smemeHTsl. OCOOCHHOCTH
pacnpesiesieHuss IEKTPOHOB IO OpOMUTANsM B aTOMAax 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPHOOB.
DeKTpoHHas KOH(UTYypalus aTOMOB.

[lepnonnueckuit 3akoH u llepuogmueckas cucreMa XUMHYECKMX 2JIeMEHTOB /.
W. MenneneeBa. CBs3p mnepuogudeckoro 3akoHa u llepmonnueckoil cHCTEMBI XUMHYECKHX
anemenToB JI. W. MeHnneneeBa ¢ COBpeMEHHON TeOopuell CTPOEHHsSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHMSI CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEILECTB 110
rpynnaM u nepuogam. 3HaueHue NepruoINYecKOro 3aK0Ha B pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XHUMHMYecKass CBs3b. Buabpl XMMHYEeCKOH CBS3W (KOBaJIeHTHas
HEemnoJisipHas W TOJspHAas, HMOHHAs, MeTalndeckas). MeXxaHu3Mmbl 00pa3oBaHUS KOBAJIEHTHOU
XUMHUYECKOM CBA3M (OOMEHHBIH M JOHOPHO-aKIENTOpHBIN). BomoponHas cBsizb. BaneHTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTeneHb okuciaeHus. IOHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHA. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAIUIMYECKOUN PEIIETKH.

[TonsiTe o aucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBast m0is
BELIECTBA B paCTBOPE.



Krnaccudukanus HeopraHU4ecKnX coeauHeHWH. HoMeHKIaTypa HEOpraHWYeCKHUX BEIIECTB.
['eHeTn4eckas CBSI3b HEOPraHWUYECKHUX BEIIECTB, IPUHALICKAIUX K PAITMYHBIM KIIACCAM.

Xumuueckass peakuusa. Knaccudukanmss XUMHYECKMX pPEaKUUH B HEOPraHUYECKOW W
OpraHUYeCKONM XUMHUU. 3aKOH COXPAaHEHMsSI MAacChl BELIECTB, 3aKOH COXPAaHEHMs U IPEBPALLICHUS
SHEPIrUU MPU XUMHYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pPa3IUyHBIX (akTopoB. OOpaTUMbIE peaKIUH.
Xumuueckoe paBHOBecue. DakTOpbl, BIHSIOMIME HA COCTOSHHE XHUMUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [laTtense.

Dnexrponutuueckas auccoruanus. CuinbHble W clladble AJIeKTpoiuThl. Cpema BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAsA, HEUTpaJIbHasl, IIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

DKCIepuMEHTAIbHbBIC METO/IbI M3YYEHUS BEIIECTB U UX MPEBPALICHUH: JeMOHCTpaIus TaOIuIl
«Ilepuoguyeckas cucreMa Xxumudeckux dsyeMeHToB [I. M. MenneneeBa», HM3ydeHHE MOJECIIEH
KPUCTAJUTMYECKUX PELETOK, HaOII0/IeHUE
U OIMHUCAHHWE JEMOHCTPAMOHHBIX U JTAOOPATOPHBIX OMBITOB (pa3lio’KEHHE MEPOKCHIa BOJIOPOaA B
MPUCYTCTBUM  KAaTallM3aTopa, OIpPENEIeHUE Cpelbl PacTBOPOB  BEIIECTB C  MOMOLIBIO
VHUBEPCATHLHOTO HWHIUKATOpPA, PEAKIMH HOHHOTO OOMEHA), MPOBEICHHUE MPAKTHUYECKON pPadOThI
«BnusHue pa3nuyHbix GaKTOPOB HA CKOPOCTh XMMHUUYECKOM peakium».

PacuérHpie 3a1a4u.

Pacuérel o ypaBHEHUSIM XMMHUYECKHX PEAKLUUN, B TOM UYHCIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI C UCMOJIB30BAHUEM MOHATHS «MACCOBAs J10JIS1 BEIIECTBAY.

Heopranuueckasi Xumms

Hewmeramnsl. [lonoxenne Hemerauios B [leproandyeckoi cucteme XMMUYECKUX 3JIEMEHTOB /1.
W. MenneneeBa U OCOOCHHOCTH CTpoeHHS aToMOB. Dusuyeckue CBONHCTBA HEMETAJUIOB.
AJTOTpOITHs HEMETA/UIOB (Ha IIpUMeEpe KUCIIOpoia, cepbl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBAa BAKHEHIIMX HEMETAUIOB (TaloreHoB, cephl, a3zoTa, ¢docdopa,
yriiepojia U KPeMHUs) U UX COCIUHEHUN (OKCHIOB, KUCIOPOICOJEPKAIMX KUCIOT, BOAOPOIHBIX
COCIMHCHHM ).

[IpuMeHeHne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Merauel. [lonoxenne meramwioB B [lepuoanueckoil cUcCTeME XMUMUYECKUX JJIEMEHTOB /I.
N. MenneneeBa. OcoOEHHOCTH CTPOEHHUs DJIEKTPOHHBIX O0O0JIOYEK aToOMOB MeTayuioB. OOmue
¢busnueckue cBoiicTBa MeTauioB. CIIaBbl METAJUIOB. DIEKTPOXUMHYECKHHM psll HampsKEHU
METAJIOB.

XUMUYECKHE CBOICTBAa BaXHEHIIMX METAIOB (HATpuUM, Kalud, Kamblui, MAarHui,
QTFOMUHUM, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTMHECHUM.

O6mue cnocoObl monydeHus: MeTauioB. [IpuMeHeHue MeTamuioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIBHBIE METO/Ibl U3YUYCHHS BEIIECTB M WX MPEBPAIICHUN: U3YUCHUE KOJIIEKITNT
«MeTansl U CIUIaBbl», 00pa3ll0B HEMETAIIOB, PEIIEHUE SKCIIEPUMEHTANFHBIX 3a/1a4, HAOI0IeHUE
W OINHKCAaHHUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aWMOJACHCTBUE THAPOKCHIA
ATFOMHUHHUS C PACTBOPAMH KUCIIOT U IIeNIoUe, KaYeCTBEHHbIE PEaKIIUK Ha KATUOHBI METAJUIOB).

PacuérHbie 3a1a4mn.

Pacuérbl Macchl BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCCe
U 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB, paCYEThl MacChl (00bEMa, KOJTMYECTBA
BEIECTBA) MPOYKTOB PEAKIIUH, €CITH OJJHO U3 BEUIECTB HMEET IPUMECH.

XuMuA U )KU3Hb

Ponp xuMuu B oOecreueHUU HKOJIOTHUYECKOM, SHEPreTUYeCKOW M MUIEBON 0e30MacHOCTH,
pa3BuTu MeauuKHbL. [[OHSITHE 0 HAYYHBIX METOJAaX MTO3HAHUS BEIIECTB U XUMHYECKUX PEAKITUH.

[IpencraBienust 00 OOIIMX HAYYHBIX MPUHIUIIAX MPOMBIILIEHHOTO TOTYYSHHS BaXKHEHIINX
BEIIECTB.




UenoBek B MHUpE BEIIECTB M MAaTE€pUATIOB: BAaXXHEUIINE CTPOUTEIbHBIE MaTepHUabL,
KOHCTPYKLIMOHHBIE MaTepUalibl, KPACKH, CTEKJIO, KEpamMHKa, Marepuanbl JUIsl JJIEKTPOHUKH,
HaHOMAaTepHAallbl, OpPraHUYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XUMHSLT M 3I0pOBbE 4YEJIOBEKAa: IIpaBWia HCIIOIb30BAHMS JIEKAPCTBEHHBIX IPENApaToB,
IIpaBuJIa 6e30macHoro HCIIOJIb30BaHUSA npenaparoB OBITOBOM XUMUHU
B [TIOBCEITHEBHOW KU3HM.

MeXnpeAMETHBIE CBSI3H.

Peanuzarus MexXnIpeIMEeTHBIX CBS3CH MpU M3yYeHUH OOIel U HeopraHu4eckoi xumuu B 11
KJIacCce OCYILECTBISICTCA Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK U
MIOHSATUH, ABJIAIOIIMXCA CUCTEMHBIMU JUISl OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAy4YHBIA (haKT, TUTIOTE3a, 3aKOH, TCOPHSs, aHAIIH3,
CUHTE3, Kiaccu(ukanus, MEePUOJUYHOCTb, HAOJIOEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
HU3MEpPEHHUE, SIBICHUE.

®dusuka: MaTepus, SHEpPIus, Macca, aToM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH, H30TOI,
PaANOAKTUBHOCTh, MOJIEKYJAa, IHEPreTUYECKUl YpPOBEHb, BEIIECTBO, TeJIO, O0OBEM, arperaTHoe
COCTOSIHME BEIECTBA, PU3NYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kieTka, opraHuU3M, DJKOCHUCTeMa, Owuocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpabl, TOPHBIE OPO/IbI, TOJIE3HBIE NCKOMAEMbIE, TOILTUBO, PECYPCHI.

TexHonmorusa: XUuMUYECKass MPOMBILUIEHHOCTb, METAJLUIyprus, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepHuaosB, CEJIbCKOXO035HCTBEHHOE MIPOU3BOJICTBO, MUIIeBas MIPOMBIIIICHHOCTb,
(dapmalieBTHYECKasl MPOMBIIUIEHHOCTD, TIPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaT€pPUAJIOB, JIEKTPOHHAS! TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.




INTAHUPYEMBIE PE3VJIbTATBI OCBOEHNA [TPOT'PAMMEI 110 XUMHWHN HA FA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHHUS OOyYarOIIUMUCS
IIporpaMM CpeaHero obmero oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIAMETHBIM).
HayuHo-MeTonnueckoil 0CHOBOM AJis pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHMS IIPOrpaMM
CpeAHero o01ero oopazoBaHusl ABISETCA CUCTEMHO-/ESITEIbHOCTHBIHN MOIXO/.

B coOTBeTCTBMM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHUS MpeIMeTa «XUMUS» Ha YPOBHE CPEAHEro 00Iero oOpa3oBaHMs BblJICICHBI
CIIEIYIOIIHNE COCTABIISIONIHE:

OCO3HaHME OO0YYaIOUIMMHUCA POCCUHCKOM TPaKAAHCKOH WAGHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIFHOCTH U CAaMOOIIPEIEIICHUIO;

HaJINYMe MOTUBALUH K 00y4EHHUIO;

[IEJICHATPABICHHOE DPAa3BUTHE BHYTPEHHUX YOCKICHHWH JIMYHOCTH HA OCHOBE KIIFOYEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUN 0a30BOM HAYKH XUMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromIMXCsi PYKOBOJCTBOBATbCS B CBOCH JAEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKaMM, MPUCYLIMMM  LEJIOCTHOM CHUCTEME XMMHUYECKOI'O
o0Opa3oBaHus;

HaJIn4YMe NMPaBOCO3HAHUS SKOJIOTUYECKON KYJIbTYpbl U CIIOCOOHOCTH CTAaBUTh L€ U CTPOUTH
KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOECHUS MpeaMeTa « XMMUSD) TOCTUTAIOTCS B €IMHCTBE y4eOHOH U
BOCIIUTATEIILHON JIEATENIFHOCTH B COOTBETCTBHHM C TYMaHHUCTHYECKHMH, COLMOKYJIBTYPHBIMH,
JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJ€ajlaMM POCCUHCKOr0 TIpakIaHCKOro OOlIecTBa,
NPUHATBIMA B OOIIECTBE HOpPMaMH M MpaBHJIAMH TOBEJCHHS, CIIOCOOCTBYIOIIMMH IpoIeccaM
CaMOIIO3HaHUs, CAMOPa3BUTHSI U HPAaBCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yYarOIIUXCSL.

JIMYHOCTHBIE pE3yAbTATHl OCBOCHUS TpeaMeTa «XHMHS» OTPakarT CHOPMHUPOBAHHOCTD
OIIbITA IIO3HABATEJILHOM U MPAKTUYECKOM eATEIbHOCTH 00YyUYarOIIMUXCs 110 pealu3aliy NPUHATHIX B
00IIeCTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpakIaHCcKOro BOCIMTAHMS:

OCO3HAHMS OOYYAIOUIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIPaB M OOS3aHHOCTEH, YBKEHHS K
3aKOHY U MPaBOIOPAIKY;

MPEJCTaBICHUS O COIHMAIbHBIX HOPMax W TpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW AEATEIHHOCTH NPU CO3AaHWU yYEOHBIX IMPOEKTOB,
peleHnH y4yeOHBIX M M03HABaTENbHbIX 33/1a4, BHITOJTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CTIIOCOOHOCTH MOHMMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY M apTyMEHTHI APYTHX
IIPU aHaJIU3€ Pa3IMYHBIX BUJOB YUeOHOH NesATeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAy4YHOMY HACJIeMIO OTE€YECTBEHHOW XMMUHU;

YBa)KEHUS K TPOIIECCY TBOPYECTBA B OOJIACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUS XHUMUH,
OCO3HAHMA TOTO, YTO JOCTHKEHHS HAYKH €CTh Pe3yibTaT JIUTENbHBIX HAOIIOICHUN, KPOITOTIMBBIX
HKCIIEPUMEHTATBHBIX TIOUCKOB, TOCTOSTHHOTO TPYy/ia YYEHBIX U MPAKTHKOB,

MHTepeca U MO3HaBaTEeIbHBIX MOTHBOB B MOJIYUYE€HHH U MOCIEIYIOLIEM aHalu3e HH(pOopMaIuu
0 TIEPEAOBBIX JIOCTIKEHHUAX COBPEMEHHON OTECUECTBEHHON XUMHM;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHHUS;



CIIOCOOHOCTH  OIICHMBATh  CHUTyalldd, CBS3aHHbIE C  XHMHYSCKHMHU  SIBJICHHSIMH,
¥ TPUHUMATh OCO3HAaHHBIC PEIICHHs, OPHUCHTUPYSICh HAa MOPAIbHO-HPABCTBCHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TMOBEJACHUE M TIOCTYNKH CBOMX TOBApHUIICH C MO3UIHIA
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIIECTBHIA ITHX IOCTYIIKOB;

4) hopMHUPOBaAHUS KYJIbTYPbI 310POBbI:

MOHMMaHMs LIEHHOCTeH 310poBoro M Oe3omacHOro oOpasa JKHM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DPU3NYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

COOFOICHUSI TIPABIJT 0€30IaCHOTO OOpAIIEHHS C BEIIECTBAMU B OBITY, ITOBCETHEBHOM YKU3HU
U B TPYAOBO# IEATEIHLHOCTH;

MOHMMAaHMSI [IEHHOCTHU TPAaBHJI WUHIAMBHUYaTbHOTO U KOJUIEKTUBHOTO 0E€30MaCHOTO MOBEICHHS
B CUTYAIIUSX, YTPOXKAIOIIUX 3I0POBBIO U YKH3HH JIFOJICH;

OCO3HAHMS TMOCIEACTBUA M HENPUATHS BPEAHBIX NPUBBIUCK (YMOTPEOJICHUS aJKOTroJIs,
HapKOTHKOB, KypEHHSI);

5) Tpy/10BOT0 BOCIUTAHUS:

KOMMYHUKATHBHOH  KOMIICTEHTHOCTH B  Y4eOHO-UCCIIEIOBATEIbCKOW  JIEATEIHLHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOH U APYTHX BUAAX JIEATCIHHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTUE B pEIICHUW MPAKTHUYECKUX 3aJad COLUAIbHOU
HaNpaBJICHHOCTH (B PaMKax CBOETO KJIacca, IMIKOJbI);

MHTEpeca K MPAKTHUECKOMY M3YYCHHUIO MPOGECCHid Pa3InYHOTO POja, B TOM YHCJIC HA OCHOBE
NPUMEHEHHS IPEJAMETHBIX 3HAHUH 110 XUMHH;

YBKEHHUSI K TPYAY, JIOISIM TPY/a U pe3yJbTaTaM TPYI0BOH JIEATSILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHAMBHIYyaJbHON TPAaCKTOPHH OOpa3zoBaHUs, Oymyliei
npodeccuy M peann3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIECTRA;

6) 9KOJIOrHYECKOT0 BOCIIUTAHHUS:

HKOJIOTUYECKU IIeJIECO00Pa3HOTO OTHOIIEHHUS K MPUPOAE, KaK MCTOYHHKY CYIIECTBOBAHHUS
JKM3HM Ha 3eMIIe;

MOHUMAHMS TI00ATFHOTO XapaKTepa SKOJIOTUYECKHX MPOOJeM, BIUSHUS IKOHOMHYECKHX
MIPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHOM Cpeibl;

OCO3HAHHMS HEOOXOIUMOCTH HCIOJIB30BAHUS JTOCTH)KEHUH XMUMHHU ISl PEIICHHS BOIPOCOB
PalMOHAIEHOTO MPUPOAOIOIB30BaHNUS;

aKTUBHOTO HENPUATUS JEHCTBUH, MPHUHOCAIINX BpEA OKpYXKAIOMIeH NPUPOIHON cpese,
YMEHHS TPOTHO3MPOBATh HEOIArONpHITHBIE HSKOJOTMYECKHE MOCIEACTBUS NpPEANPUHIMAEMBIX
JNENUCTBUAN U NTPEAOTBPALIATh UX;

HaAJIMYUSl  Pa3BUTOTO HKOJOTMYECKOTO MBIIIICHUS, HSKOJOTMYECKOW KYIbTYpBI, OIBITA
NESTeTbHOCTH  DKOJOTUYECKOH  HANpaBIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HUMH B
MO3HABaTEIbHOW, KOMMYHHKATHBHOM M COIMAJIbHOW TMpaKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HaYKH 1 OOIECTBEHHOH MPaKTUKH;

MOHUMAHUS Chenu(DUKA XUMHUH KaKk HayKd, OCO3HaHHs e poinu B (HOPMUPOBAHUHU
PalMOHAIILHOTO HAYYHOTO MBIIIICHUS, CO3JaHUH LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKarolieM
MHUpE KaK 0 €IUHCTBE IPUPOIBI M YeJIOBEKA, B MTO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH U PelIeHHN
pobJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOH 3HAYUMOCTH XWMHH JUJISI COBPEMEHHOW IIMBHJIM3AIMH: B e
I'YMaHUCTUYECKOW HANpPaBICHHOCTH W BaXHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepualbHON
KYJIbTYpBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOIA,



SHEPreTHYECKOH, MUIIEBON U SKOJIOTHUECKON OE30MacHOCTH, B Pa3BUTUH MEIUIIMHEI, 00ECTICUeHUN
YCJIOBHH YCIIEIITHOTO TPY/Ja M YKOJIOTHIECKH KOM(DOPTHOM JKU3HHU KaXIOTO YjeHa OOIIECTBa;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMaHUsi CYIIHOCTH  METOJOB  IO3HAHWUS,
HCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMbIe 3HAHUS IS
aHaIM3a U OOBSICHEHUS SIBJICHUM OKPYXAIOLIEro MUPA U MPOUCXOALIUX B HEM U3MEHEHUN, YMEHUS
Jenath 00OCHOBaHHBIC 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (JAaKTOB M MMEKOIIMXCS JTAHHBIX C ILEJbIO
MOJTY4EHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIILHO HCITOJIB30BaTh XUMUYECKHE 3HAHUS ISl pEUIeHUs MpoOJieM B
peabHBIX KU3HEHHBIX CUTYaIIHSIX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEePhIBHOMY OOpPa30BaHHID U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TTOJIYYCHHUIO HOBBIX 3HAHUH TI0O XUMHUU B COOTBETCTBUU C )KU3HEHHBIMHU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TPpyJa B Pa3InYHbIX cepax MmpodhecCHOHATbHON 1eATeIbHOCTH.

METANPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3ybTaThl OCBOCHUS y4eOHOTO mpeaMeTa « XUMHEs» Ha YPOBHE CPEIHEro
o0m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HAUYUMbIe Ui (OPMUPOBAHUS MHPOBO33PEHHS OOYYAIOMIMXCS MEKIAUCIUIIMHAPHBIC
(MeXIpeIMeTHbIE) 00IIeHayUHbIe IOHATHS, OTPAKAIOLIUE LEIOCTHOCTh HAYYHOM KapTHUHBI MUpa U
crieuuUKy METOMOB IMMO3HAHUS, HCIOJIB3YEMBIX B CCTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJIEHUE, IPOLIECC, CUCTEMA, HAy4YHbIM (DaKT, NPUHLMUI, TUIOTE3d, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHSI, UCCIIeI0BaHKE, HAOIOICHIE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHHUBEpCaJIbHbIE yueOHbIe NeHCTBHA (IT03HABATENbHBIE, KOMMYHUKATHBHBIE, PETYJIATUBHBIC),
obecrnieunBarome GopMupoBaHHe (QYHKIMOHAILHONW I'PAMOTHOCTH M COLMAIBLHON KOMIICTEHIIMU
o0yJaromuxcs;

CIIOCOOHOCTh ~ OOYYalOIIMXCSA ~ HMCIOJb30BaTh  OCBOCHHBIE  MEKIMCIHUIIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHMUS W YHUBEPCAJIbHbIE Yy4yeOHbIE JCHCTBUS B IIO3HABATEIbHON U
COIMAJIbHOW TIPAKTHKE.

MeranpeaMeTHbIe  PE3yJbTAaThl  OTPAXKAIOT OBJIAJICHUE YHUBEPCATBbHBIMU  yYECOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OB.TIa)IeHI/Ie YHuBEpCaIbHBIMHA y‘lCﬁHBIMI/I N03HABATEJIbLHBIMHY JeliCTBUSIMHA:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENNFHO ~ (OpPMYIHpPOBaTH H  aKTyaIM3UPOBaTh MpoOIEMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh LEeTu ACSATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM HX JOCTHXKECHHS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTH C ITIOCTABJIICHHBIMU LICIISAMUA

WCIONb30BaTh MpPU OCBOEHUWU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIIEHUS — BBIIETATH
XapaKTCPHBIC IIpHU3HAKA MOHATHHU n YCTaHaBJIMBATb nux B3alMOCB3b, HUCITIOJIB30BATH
COOTBETCTBYIOIIUE TIOHATHUS /I O0BACHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA,

BI)I6I/IpaTB OCHOBAHUA U KPUTCPUH IAJIA KJ'IaCCI/I(l)I/IKaHI/II/I BCHICCTB U XUMHUYCCKUX peaxum‘fl;

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3H MEXI1Y U3YyUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYCCKUE PACCYKICHUA (I/IHJIYKTI/IBHI)IG, ACOYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH BHIBOJBI H
3aKITFOUCHUS,

MPUMEHSITh B TPOIECCe TMO3HAHMS, WCIOJIb3yeMble B XMMHH CHMBOJHYECKHE (3HAKOBBIC)
MOJI€TN, TPe0Opa3OBbIBaTh MOJEIbHBIE MPEICTABICHNUS — XUMUYECKUN 3HAK (CUMBOJI) 3JIEMEHTA,
xumuueckas Qopmyna, ypaBHEHHE XHMHUYECKOM peakiuu — TpH pPEHIeHuH  y4eOHBIX



MMO3HABATEJIbHBIX U MPAKTUUECKHUX 3aJa4, MPUMEHSITh Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4AEMbIX BELIECTB U XUMUYECKHUX PEAKIUN.

2) 6a3oBbIe HCCIEA0BATEIbCKHE IeliCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHUS BELIECTB U XUMUYECKUX PEAKIUM;

dbopmMynHMpoBaTh MM M 3aJa4d  MCCIENOBaHMSA, HCIOJNb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYIUPOBAHHBIC BOIIPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(bopMHpPOBaHHUS TUIIOTE3HI 110 IPOBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJICTh HABBIKAMHM CAMOCTOSITEIBHOTO IUIAHUPOBAHMS M TMPOBEICHUS YYCHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH yYMEHHUS HAOJIONATh 3a XOJOM IMPOIECcCa, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yiabTar, GopMyIupoBaTb OOOOLIEHUS U BBIBOJBI OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHUS, COCTaBIAThH OOOCHOBAaHHBIA OTUYET O MPOJACIAHHOU
pabore;

npuoOpeTaTh ONBIT YYEHWYECKOH MCCIIEOBATENIbCKOH M MPOEKTHOH  JesITeIbHOCTH,
MPOSABIIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIIOMCKY METOAOB pEeLICHUS
IIPaKTUYECKUX 3aj1a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB ITO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMalLMU (Hay4yHO-TIONYJIsIpHAas JUTepaTypa
XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHbIE TMOCOOus, pecypchl MHTepHeTa), aHAIM3UPOBATH
MHPOPMALIMIO PA3IMYHBIX BUAOB W (OPM TPEACTABICHUS, KPUTHUYECKH OICHUBATH €&
JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTH 3ampoChl W MPHUMEHATh pPAa3WYHBIE METOABl MpPH TIOMCKE U OTOOpe
uH(popMaluy, HeOOXOAUMOMH /IJIsl BBIMOTHEHUS YU€OHBIX 33/1a4 ONpeAeaEHHOrO TUTIA;

npuoOpeTaTs ONBIT HCHOJIB30BaHUS HH()OPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHHA H
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpEACTaBIeHHS HHPOpPMALUU (CXEMBI,
rpaduky, TuarpamMmbl, TaOIUIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAay4YHBIH S3bIK B KAaueCTBE CpEACTBA IpU paboTe C XUMHYECKOH
nH(popMalel: MPUMEHATh MEXKIIPEAMETHbIE (PU3NUeCKue U MaTeMaTHUYeCKHe) 3HaKU U CUMBOJIBL,
bopmyibl, a0OpeBHATYpPBI, HOMEHKIATYPY;

MCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA HATIISAHOCTH.

OBjaaaenue YuuB€EpCaJbHBIMH KOMMYHUKATUBHBIMUA JeHCTBHSIMM:

3aJlaBaTh ~ BOINPOCHI IO  CYIIECTBY  OOCYyXJaeMoW TeMbl B  XOJ€  JHajora
W/UAM  JUCKYCCHUHU, BBICKAa3bIBaTh UACH, (OPMYITUPOBATH CBOM MPEIJIOKEHHS OTHOCHUTEIHHO
BBITIOJTHEHUS MTPEJIOKSHHOM 3a/1a4H;

BBICTYNaTh C TMPE3EHTAIMel pe3ylbTaTOB IO3HABATEIbHOW MJESITENbHOCTU, MOTYyYEHHBIX
CaMOCTOSITEITLHO FJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBITOJIHEHUH XHMHUYECKOTO YKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HCCIEJOBAHUIO CBOWMCTB M3y4YaeMbIX BEIIECTB, peaU3alli y4eOHOTO
MPOEKTa 51 dbopMyIUpOBaTH BBIBOJIBI
M0 pe3ylbTaTaM MPOBEAEHHBIX HUCCIETOBAaHUI MyTEM COTTIACOBAHMS MO3UIUN B XOA€ 00CYKIEHUS
1 00MeHa MHEHHSIMU.

OBj1aieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAEHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYIIECTBISATH CBOIO ITO3HABATENIbHYIO JESTEIBHOCTD,
ompezensis €€ LETU W 3aJayd, KOHTPOJIMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeJularaeéMblii  aJrOpUTM JEHCTBHM TpPH BBINOJHEHUHM YYEOHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosiee >PPEKTUBHBIA CrOCOO WX pElIeHUs C YYETOM MOJTYYeHHs] HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUsAX;



OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH ACATEIBHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.
INPEAMETHBIE PE3YJIbTATbBI
10 KJTACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTpaxaroT:

c(hOPMUPOBAHHOCTh MPEACTABICHUI O XUMHUYECKOW COCTABISIONIEH €CTeCTBEHHO-HAYYHON
KapTUHBl MHUpA, POJIM XUMUU B TMO3HAHUU SIBJICHUM MPHUPOAbI, B (OPMUPOBAHUU MBILUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TIpPaMOTHOCTH, HEOOXOJAMMON ISl  peIleHUs
MPAKTUYECKUX 3a/lad M DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3I0pPOBbI0 U
MIPUPOIHOM CpEJIE;

BJIaJICHUE CHCTEMOI XMMHUYECKHX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBOMOJIArAIOLINE TOHATHS
(XMMUYECKU JJIEMEHT, aToM, OJJEKTPOHHAs O000JOYKa aromMa, MOJIEKYJa, BaJIEHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XMMHMUYECKas CBsI3b, CTPyKTypHas ¢opMmyna (pa3BépHyTas U
COKpaIéHHast), MoJib, MOJIIpHAsE Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBINA CKeNeT, (yHKIIMOHATbHAs
rpymma, paaukai, ©30Mepus, H30Mepbl, TOMOJIOTHYECKUH PSiJl, TOMOJIOTH, YTIJIEBOAOPOIbI, KUCIOPOT
1 a30TCOJCpIKAIINE COCTUHEHHS, MOHOMEP, ITOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIE
COCMHEHMS); TEOPUU U 3aKOHBI (TEOpHs CTpOEHMsI opraHudeckux BemiectB A. M. bytneposa,
3aKOH COXPAHCHHsI MAacCChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJWYECKHH SI3bIK XHUMUU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIeXKAllhe B OCHOBE TMOHHMMAHUS NPUYMHHOCTH W CHCTEMHOCTHU
XUMHUYCCKHUX SIBJICHUH, (AKTOIIOTUYCCKUE CBEJACHHMS O CBOWCTBAaX, COCTaBe, IOJNYyYCHUU U
0€30MacHOM HCIIOIb30BAHUH BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W MPaKTHUECKOMN
JCSTEIILHOCTH YCIIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEpHbIC MPU3HAKU MOHSITUN, YCTAaHABIUBATH UX
B3aMIMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIME TIOHATHS IPU ONMHCAHUU COCTaBa, CTPOCHHS U
MPEeBpALICHUI OPraHuYeCKUX COCTMHEHU;

c(OPMUPOBAHHOCTh YMEHHUH WCIIOIH30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (HOpPMYII OpraHUYECKUX BEIECTB U
YpaBHCHHI XHUMHUYECKUX PEAKIUH, M3TOTABIMBATH MOJICIIH MOJICKYJI OPTaHMYECKHX BEIIECTB JIJIS
WUTIOCTPAIMH UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMUPOBAHHOCTh YMECHHH yCTAHABIWBATH MPUHAIICKHOCTh HM3YUCHHBIX OPTaHMYCCKHUX
BEIIECTB [0 HX COCTaBYy M CTPOCHUIO K ONpeAeNEéHHOMY KiIacCy/Tpymme COeIuHEHUMN
(YrI1eBoIOpOIbI, KACIOPO M a30TCOACPIKAIIUE COSAMHCHHSI, BRICOKOMOJICKYIISIPHBIC COSTMHEHUS),
JaBaTh MM Ha3BaHHMs 10 cuctemarndeckoir Homenkmatype (IUPAC), a Takxke NpHUBOIUTH
TPUBUAIBHBIC Ha3BaHUS OTNEIBHBIX OPTaHWYCCKUX BEMISCTB (ITUJICH, MPOIMJICH, AaIlleTHIICH,
STUJICHTIIMKOJIb, TIHIEPUH, PEeHOT, PopMalIbIeTl, alleTalbIeru/l, MypaBbiUHas KUCIOTa, YKCYCHAs
KHCIIOTa, OJICMHOBAsT KHUCJIOTA, CTEAPHHOBAs KUCJIOTA, TIIFOK03a, PPYKTO3a, KpaxMmal, IeJUTI0II03a,
TJIMIIVH),

c(OPMUPOBAHHOCTh yMCHHSI OMNPEACIATh BHJbI XHUMHUYECKOH CBS3M B OPTaHUYCCKUX
COoeMHEHMX (OIMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHS TIPUMEHSATH TIOJOXKEHHUS TEOPHH CTPOCHUS OPTaHUYECKUX
BemiectB A. M. bytnepoBa ansi oOBsICHEHUS 3aBUCUMOCTH CBOWMCTB BEIECTB OT MX COCTaBa U
CTPOCHWS; 3aKOH COXPaHEHUS MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XUMHUYECKHE
CBOWMCTBA THITMYHBIX IMPEJICTABUTEICH PA3IMYHBIX KJIACCOB OPTaHMYECKUX BEMISCTB (METaH, JTaH,
STHWJICH, TPOMUWJICH, aneTwieH, OyramueH-1,3, merunOyraaueH-1,3, OeH305, METaHON, ATAHOI,
STWJICHTJINKOJIb, TIUICPUH, (EHOJI, alleTalIbJeTH/l, MypaBbUHAsA M YKCYCHas KHCJIOTHI, TJFOKO3a,
Kpaxmall, [eJUTI0N03a, aMHHOYKCYCHasl KUCIIOTa), WJUTFOCTPUPOBATh T€HETHMUYECKYIO CBS3b MEXKIY



HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUN C HCHOJIB30BAHHEM CTPYKTYPHBIX
(opmyu;

c(hOpPMUPOBAHHOCTh YMEHUSI XapaKTePU30BaTh UCTOYHHUKHU YTIIEBOJOPOIHOTO ChIPhs (HE(PTH,
MPUPOJAHBII Ta3, yrojb), crnocoObl MX MepepadOTKU U MPaKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadboTKH;

c(OpMUPOBAHHOCTh YMEHUIN MPOBOJUTH BBIUMCICHUS 110 XUMUYECKUM ypaBHEHUSIM (MaccChl,
00bEMa, KOIMYECTBAa HCXOJHOTO BEIIECTBA MIIM MPOAYKTA PEaKIMH O M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BEIIIECTB
WM NIPOJIYKTOB PEAKIIUN);

c(OpPMUPOBAHHOCTh YMEHHH BIIAJETh CUCTEMOW 3HAHMM OO0 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, UCIIOIB3YyEMbIX B XUMUU MIPH U3yYCHUH BEIIECTB U XUMUYECKHX SIBIICHUH (HAaOII0ICHNUE,
U3MEpEeHHe, HKCIIEPUMEHT, MOJCIUPOBAHKE), UCIIOIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS IS
MPUHATHS PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYallUsIX, CBSA3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHI COONIOAATH TpaBHUJIA IOJIB30BAHHUS XHUMHYECKOW MOCYAOW H
1ab0paToOpHBEIM 000PYIOBAaHHEM, a TaKXe MpaBHiia OOpalIeHHUs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh yMEHUU TMJIAHUPOBATh U BBINOJIHATH XUMHUYECKUH OSKCIEPUMEHT
(npeBpallleHrss OPraHUYeCKUX BEIECTB IMPU HArpeBaHHUM, IMOJTYYECHUE JSTHIICHA U U3YYCHHUE €ro
CBOMCTB, KaUeCTBEHHBIC PEAKI[MU OPTaHUYECKUX BEIIECTB, JeHATypalus OeJIKOB IMpU HArPeBaHHH,
[[BETHBIE PEAKINU OEIKOB) B COOTBETCTBHUH C MPABHJIAMH TEXHUKH O€30MAaCHOCTH MPHU OOpaIIeHun
C BellecTBaMM M JIa0OpaTOPHBIM OOOpYIOBaHUEM, MPEICTABIATH PE3YJIbTAaThl XUMHUYECKOTO
JKCIIEPUMEHTa B (OpPME 3alCH ypPaBHEHUH COOTBETCTBYIOIIMX peakmuid U (GOpMYIHpOBATH
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMCHHA KPUTHUYSCKH AaHAJTU3UPOBATh XHMHUYECKYH0 WH(OPMAIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTEpHET U APYrux);

cOpPMUPOBAHHOCTh YMEHHH COONMIOMATh TMpaBWJIAa DKOJOTHYCCKH  IIeJIecOo00pa3HOTo
MOBEACHUA B OBITY U TPYIOBOW JEATEIBHOCTH B LENSIX COXPAHEHHS CBOETO 3I0POBbS U
OKpY’KaloIlllel MPUPOJHON Cpesbl, OCO3HABATh OINACHOCTb BO3ACHCTBUS Ha >KUBBIE OPraHU3MbI
onpeenEHHbIX OPraHNYECKUX BELIECTB, TOHMMas cMbIca noka3arens [1/IK, noscHATh Ha npumepax
CroCOOBbI YMEHBIIICHUSI ¥ PEJOTBPAILICHUS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa;

Ui o0ydaroluXxcsi ¢ OrPaHUYCHHBIMH BO3MOXHOCTSMHU 37I0POBBSI: YMEHHUE MPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOaX MO3HAHMS BEIIECTB U XUMUYECKUX SIBJICHUH;

JUIS CJETBIX U CIa0OBUASIINX OOYYArOIIMXCS: YMEHHUE HCIOIB30BaTh Pelbe(HO-TOYCUHYIO
cuctemy ob6o3nauenuit JI. bpaitns nis 3anucu XuMudeckux Gopmyi.

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpA, POJIM XUMUU B TO3HAHUU SIBJICHHHM MPHUPOAbI, B (OPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMON IJisi pEeIIeHUs
MPAKTUYECKUX 3a/lad M DJKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
MPUPOIHOM Cperie;

BJIAJICHUE CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOPAsk BKIIFOYAET: OCHOBOIIOJIATAKOIINE TOHATHUS
(XUMHYECKUI 3JIEMEHT, aTOM, HU30TOI, S-, P-, d- 3JIEeKTPOHHBIE OPOUTAIH aTOMOB, HOH, MOJIEKYIIa,
MOIIb, MOIISPHBIA O00BEM, BAJICHTHOCTh, DIEKTPOOTPUIIATEIBHOCTh, CTEMEHb OKHUCIICHHUS,
XUMHUYECKass CBs3b (KOBAJIEHTHAs, WOHHAs, METAJUTMYECKas, BOJOPOAHAs), KPHUCTALTHYECKAS
pewmeérka,  TUNBl  XUMHUYECKMX  pPEAaKLM,  pacTBOp,  DJIEKTPOIMUTHI,  HEIJIEKTPOJIUTHI,
AJIEKTPOJIUTHAYECKAS AUCCOIUALINS, OKUCIUTEID, BOCCTAHOBUTENb, CKOPOCTh XUMUUECKON PEAKIINH,



XUMHUYECKOE pPABHOBECHE); TEOPUU M 3aKOHBI (TEOpUsl DJIEKTPOJIUTUYECKOM AMCCOLMALINH,
nepuoanueckuii 3akoH . . MenaeneeBa, 3ak0H COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
Y TPEBpAIICHUSI SHEPTUU MPU XUMUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK
XUMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIINE B OCHOBE TIOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBIICHUH, (AKTOIIOTUYECKUE CBEJCHHMS O CBOWMCTBAaX, COCTaBe, IOJNYyYCHUU U
0€30MacHOM HCIOJIb30BAHUN Ba)KHEUIINX HEOPraHWYEeCKHX BEHIECTB B OBITY M MPaKTHYECKON
NEeSTEIbHOCTH YEJIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHUI BBISBISTH XapaKTEpHbIe MPU3HAKUA MOHATUN, YCTAHABIUBATD UX
B3aUMOCBS3b, UCII0IH30BATh COOTBETCTBYIOIINE MOHITHS MPU ONMMCAHUUA HEOPTaHMYECKUX BEIECTB
U UX NPEBPALECHUN;

c(OpPMUPOBAHHOCTh YMEHUH WCIOJIH30BATh XUMHUYECKYIO CHUMBOJHKY [UJISI COCTaBJICHHS
(bopMyIT BEIIECTB U yPaBHCHHH XMMHUYCCKHX PEaKIlMii, cucreMaTrueckyto HomeHkmatypy (IUPAC)
Y TPUBHAJIbHBbIC HA3BAHMS OT/AEJbHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbI ra3, YrJIeKUCIbIN ras,
aMMHaK, raiéHasi U3BeCTh, Heral€Has U3BeCcTb, MUTHEBAS COJA, IUPUT U JPYTHE);

c(hOpPMUPOBAHHOCTh YMEHHUN OMPEACISATh BAJCHTHOCTh U CTCIICHb OKHUCICHHS XUMHUYECKUX
AJIEMEHTOB B COCIUHEHUSIX PA3JIMYHOTO COCTaBa, BHUJI XMMHUYECKOW CBSI3U (KOBaJIeHTHAasi, MOHHAS,
MeTaJUIM4ecKasi, BOJOPOAHAs) B COCAUHEHUAX, THUIl KPUCTALIUYECKON PEMIETKH KOHKPETHOTO
BellecTBa (aroMHasi, MOJIEKYJSpHAsi, WOHHAs, METa/lIn4yecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMUBATH MPUHAJJICKHOCTh HEOPTaHMUECKHUX BEIIECTB IO
WX COCTaBy K OIpPEIeIEHHOMY KJIAacCy/TpyIIe COSAMHCHUU (TPOCTHIC BEIIECTBA — METAJLIBI U
HEMETAaIlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIOTHI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICH TIepuoandeckoro 3akona [. 1. Menneneena
U IGMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BSCHUTENbHYIO U MPOTHOCTHYECKYIO () YHKIUY;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaATh JICKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
snemeHToB 1—4 nepuonos Ilepuoauueckoit cucrembl xumuueckux siaemeHToB JI. Y. Menneneesa,
UCIOJB3Yysl MOHATHS «S-, P-, U-3JCKTPOHHBIC OPOUTAINY, «IHEPIeTUUCCKUE YPOBHUY», OOBSICHSITH
3aKOHOMEPHOCTU U3MEHEHUs CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAMHEHUH IO MEepHoJaM U
rpynmaM [lepuonnueckoit cucteMsl XUMU4eCKUX 351eMeHTOB 1. 1. Menneneesa;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBONCTBA
HEOPraHUYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB, TMOATBEPKIATh CYIIECTBOBAHHUE TEHETHYECKOM
CBA3M MEXKJYy HEOPraHWYECKHMMH BEIIECTBAMH C IIOMOIIbIO YPAaBHEHHMI COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUI;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(DUIMPOBATh XUMHUYECKHE PEaKIMH IO Pa3InuyHbIM
MPU3HAKaM (YUCITY U COCTaBY PEarupyrolnx BEHIECTB, TEINIOBOMY 3D (PEKTy peakinu, N3MEHEHUIO
CTETeHeW OKUCIICHUS IIEMEHTOB, 00OpPaTUMOCTH PEAKINH, YUACTHIO KaTaan3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIISITH YPAaBHEHUS PEAKIMM Pa3IMYHBIX TUIIOB, TOJIHBIE U
COKpalI€HHbIE YpaBHEHHUS peakluid HMOHHOTO OOMEHa, yYUThIBasl YCIIOBHUS, MPU KOTOPBIX OTHU
peaKIu UAyT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIIUH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABAThH OMBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

c(hOPMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTH OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTABJICHHUSI SJICKTPOHHOTO OaaHca ITHX PEeaKIIHii;

c(hOPMHUPOBAHHOCTh YMEHUN OOBACHSITH 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pPEaKIuu OT
pa3nuYHbIX (HAaKTOPOB; XapakTep CMEIICHHs XHUMHYECKOrO pPaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zeicTBus (mpuniun Jle [llatense);

c(hOpPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMUYECKUE IMPOIIECCHI, JEKAIIUE B OCHOBE
MPOMBIIIJICHHOTO ~ TIOJIYYeHHSI CEePHOW KHCIOTHI, aMMHakKa, a Takke CcHOPMUPOBAHHOCTH



MpencTaBiIcHu 00 OOIMX HAy4YHBIX MPUHIUINAX M SKOJOTHYECKHX MpoOIeMaX XHUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH TIPOBOAUTH BBEIYUCIICHHS C UCIIOJIb30BAHUEM MTOHSITHSI «MacCcOBast
JI0JISl BELIeCTBa B PacTBOPE», OOBEMHBIX OTHOIIECHUM Ta30B MPU XMUMHUECKUX DPEAKIUSAX, MACCHI
BEIIECTBA WK 00BEMA ra30B MO0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce MM 00BEMY OJTHOTO U3
YYacTBYIOUIMX B peaklMU BEIIECTB, TEIIOBOro 3¢ (eKTa peakii Ha OCHOBE 3aKOHOB COXPAaHEHUs
MacChl BEHIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTHH;

c(OpPMUPOBAHHOCTh YMEHHMI cOOIIOaTh MpaBHa IOJb30BAHHUS XHUMHUYECKON MOCYIOW M
1abopaTopHBEIM 000PYIOBAHHEM, a TaKXKe MpaBUJIa OOpAlICHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

cOpPMUPOBAHHOCTh yMEHUW IUJIAHUPOBATh W BBINOJNHATh XHUMHUYECKUNW OSKCIICPUMEHT
(paznoskeHue MmepoKcuaa BOAOPOJa B MPUCYTCTBUU KaTaJIU3aTopa, ONpEAeTIeHUE Cpelbl pacTBOPOB
BEIIECTB C TIOMOIIbI0 YHHBEPCATHHOTO MHIUKATOPA, BIMSHUE PA3IUMIHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakinuy, peakllui HOHHOTO0 0OOMEHa, KaueCTBEHHBIE peakluu Ha cynbdar-, KapOoHaT-
U XJIOpUJI-AaHUOHBI, HAa KAaTMOH aMMOHHS, PEUICHUE HSKCIEPUMEHTAIbHBIX 3aJad MO0 TeMaM
«Metamnel» U «Hemeramnbl») B COOTBETCTBUM C TMpaBUJIAMH TEXHUKU OE€30MacCHOCTH TpHU
OoOpalieHnu C BEHIeCTBAMH M JIADOPAaTOPHBIM O0OpPYIOBAaHHEM, MPEIACTABIATh PE3yJIbTaThl
XMMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3alliCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKIuil U
(hOopMyIIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

chOpPMUPOBAHHOCTh YMEHHMH KPUTHUYECKHM AaHAJTU3UPOBATH XHUMUYECKYI0 HH(OPMAIIHUIO,
MOJIy4aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKalNK, IHTepHET U ApyTrux);

chOpPMUPOBAHHOCTh YMEHHH CcOOJIOaTh MpaBHJa JKOJOTHYECKH  I€1eco00pa3Horo
MOBEJEHUs B OBITY U TPYAOBOWU JESATEIBHOCTH B IEISAX COXPAHEHUS CBOETO 3/I0POBbS U
OKpY’Karollled NPUPOAHOU Cpelbl, OCO3HABATh OMACHOCTb BO3JCUCTBUS HA KUBBIE OPraHU3MBI
onpeneaEHHBIX BEHIECTB, MOHMMas cmbicha mokasarens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBUIEHUS U IPEIOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl O0y4arolmuXcss € OrPaHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHE IMPUMEHSThH
3HaHHA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHHIA;

JUISL CIIETIBIX U CIIA0OBUASIIMX OOYYarOIIMXCSA: YMEHHUE HCIOJIb30BaTh PEIbe(PHO-TOUCUHYIO
cucremy obo3nauenuit JI. bpaiins mist 3anucu xumudeckux Gopmyi.



TemMaTnueckoe IIAHMPOBAHME

10 KNACC
Ne HawnmenoBanue pa3aciioB U TCM KomnuectBo yacos 3J'IeKTpOHHI)Ie
/n HpOrpaMMbl Bcero| Kontponbhsie | [Ipaktuueckue (wpoBsre)
paboTHI paboThI o0pazoBaTebHbIC
pecypchl
Paznen 1. Teopernueckue 0CHOBBI OPraHUYECKOW XUMHH
1.1 TIpeamer opraHu4ecKor XuMun. |3
Teopust CTpOEHHUST OPraHUYECKUX
coenquHenuil A. M. Byrieposa
WToro o pazueny 3
Pa3znea 2. YrieBoaopoanbl
2.1 T[IpenenbHbIC YIIEBOIOPOIBI — 2
AJIKAHBI
2.2 |HenpeieabHbIC YTICBOIOPOIbI: 6 1
QJIKCHBI, aJIKaTUCHBI, AJTKUHBI
2.3 |ApoMaTHU4ecKue yrieBoopoabl |2
2.4 [IpupoHBIC UCTOUHUKH 3 1
YIJIEBOIOPOIOB U UX TepepaboTKa
WToro no pazueny 13

Paznen 3. Kuciiopoaconep:kaiiue opranu4eckue coeTuHEeHHsI

3.1 |Cruprel. Denod 3

3.2 |Anbnernapl. KapOoHOBBIE KUCTOTHL. |/ 1
CrnosxHble 3¢upsl

3.3 |YrueBo/pt 3 1

Hroro no paszneny 13

Pa3nes 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHH

4.1

AMUHBI. AMUHOKUCIIOTEL. beku

3

Wroro no pasneny

Pasnen S. BeicokoMoJIeKy IsIpHbIE COCIUHEHUS




No HanmenoBanue pa3aciioB U TCM KomnunuecTBo yacoB QHCKTpOHHbIe
n/n [IpOrpaMMmbl Bcero| Kontponsasie | [TpakTtuueckue (uupossre)
paGoTHI paGoTHI oOpa3oBaTeybHbIC
pecypcbl
5.1 [Inactmaccel. Kayuyku. Bonokna |2
WToro no pazneny 2
OBIIEE KOJIMYECTBO YACOBTIIO 34 |2 2
[TPOTPAMME
11 KJTACC
No HaumenoBanue pa3aeiioB U TEM KomnuecTBo yacos 9HCKTpOHHI)IC
/i NporpamMMmel Bcero| Kourponbhasbie | Ilpaktuueckue (mpposbie)
paboThI paboThI oOpa3oBarebHbIC
pecypchl
Pasnen 1. Teopernueckue 0CHOBBI XUMHU
1.1 |Ctpoenue aromoB. [lepuoanueckuii |3
3akoH u [lepuoanueckas cucrema
XAMUYECKUX dieMeHToB /1. 1.
Menaeneena
1.2 |Ctpoenue BemectBa. MHOTOOOpasue (4
BEIIICCTB
1.3 (XuMuueckue peakiuu 6 1 1
HToro no pazueny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Meraisl 6 1
2.2 [HemeTasuibt 9 1 1
2.3 |CBsi3b HEOPTaHUYECKUX U 2
OpPTaHUYECKUX BEIIECTB
HToro o pazueny 17
Pasznen 3. Xumus v :Ku3Hb
3.1 [ Xumus u KU3Hb 4
Wtoro mo pasneny 4
OBUIEE KOJIMYECTBO HACOBIIO (34 |2 3




Ne HaumeHoBaHue pa3fenoB u TeM
n/m MIPOrpaMMbl

KonndaectBo yacoB

Bcero

Kontponsubie
paboThI

[IpakTnyeckue
paboThI

DIIEKTPOHHBIE
(umupoBsIe)
o0Opa3oBaTebHbIC
pecypcsl

[TPOTPAMME




11 KJTACC

No
n/m

Tema ypoxka

KonndaectBo 9acoB

Bcero

Kontponsubie
paboTsI

[IpakTryeckue
paboTEI

Jlara
W3YUYCHHS

DNeKTpOHHbIE
1 poBbIe
o0Opa3oBaTebHEIC

pecypcsl

XUMAYECKUN DJIEMEHT. ATOM.
DJeKTpOHHAs KOHPUTYpALIHS
aTOMOB

04.09

Ilepuoauueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHUYECKUX 3jieMeHTOoB J[. 1.
MenpeneeBa, UX CBSI3b C
COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB

11.00.

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB U
UX COCIMHEHHUH 110 Tpynmam 1
nepuoiaM. 3HaueHHe
IIEPUOIUYECKOIr0 3aKOHA U CUCTEMBI
XUMHUYECKUX 3eMeHToB J[. 1.
MeHieneeBa B pa3BUTUU HAyKU

18.09

Crtpoenue BemiecTBa. XuMHUUIECKast
CB$I3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
BonoponHas cBsi3b

25.09.

BaneHTHOCT®.
DIEeKTPOOTpULIATeNbHOCTh. CTETEeHb
okuciieHus. Bemectsa
MOJIEKYJIIPHOTO 1
HEMOJIEKYJISIPHOTO CTPOECHUS

02.10

ITonsTie o JUCIICPCHBIX CUCTEMAX.
VcTuHHBIE U KOJIJIOUHBIE
pacTBOpBl. MaccoBas 101
BELIECTBA B paCTBOPE

[y

09.10

KHaCCH(bHKaHHH U HOMCHKIJIATypa
HCOPTaHNYCCKUX COGI[I/IHCHPIfI.
I'eneTnueckas CBAI3b
HCOPTaHNYCCKUX BECIICCTB,
Pa3JIMIHBIX KJIACCOB

16.10

Knaccudukanmst XuMuaeckux
peaKkuuii B HEOPTraHUYECKOU U
OPraHUYeCKO XUMHH. 3aKOH
COXPAHEHHUSI MACChl BELECTB; 3aKOH

23.10




No
/o

Tema ypoxka

KonndgectBo yacoB

Bcero

Kontponsubie
paboThI

[IpakTnyeckue
paboThI

Jlara
HA3y4YEHUS

DNeKTpOHHBIE
UQpPOBEIC
o0Opa3oBaTeNbHEIC

pecypesl

COXPAHEHHUs U NIPEeBpaLCHUs
SHEPIUU IIPU XUMUYECKUX PEAKLUAX

Ckopoctb peakiuu. OOpaTumMbie
peakiuyu. XUMAYECKOE paBHOBECHE

(=Y

06.11

10

ITpakTuueckas padota Ne 1.
«BrnusiHue pa3nuuHbIX (HAaKTOPOB HA
CKOPOCTh XUMUYECKOUN peaKIum»

13.11

11

DIEKTPOTUTHYECKAS TUCCOIHAIINS.
ITonsiTHE O BOXOPOJHOM IOKA3aTese
(pH) pactBopa. Peakiiuu nOHHOTO
oOMeHa. ['uaponns opranndyeckux u
HEOPraHMYECKUX BEIICCTB

20.11

12

OKHCITUTEIIEHO-BOCCTAaHOBHUTEIILHBIC
peakiuu. [lonsatue 06 anexTponaunse
pacIIaBOB U paCTBOPOB COJICH

—

27.11

13

KontposbHas paboTta mo pazaeny
«TeopeTnyeckre OCHOBBI XHMHUMY

—

04.12

14

Mertaiibl, MX IMOJIOXKCHUE B
Ilepnonnueckoi cucreme
XUMHYECKHUX deMeHToB /1. M.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHus atomoB. O0mIne
¢uznyecKkue cBOMCTBa METAIJIOB

11.12

15

CIu1aBbl METAIIOB.
DIEKTPOXUMUYECKUN PSITT
HANPSDKEHUH METaJlIoB

18.12

16

XHMHUYECKHE CBOMCTBA BAXKHEHIIIMX
METaJUIOB (HATPHH, KT, KaTbIUH,
MarHuii, aTFOMUHHN) U UX
COeTUHEHNN

[

25.12

17

XUMHUUYECKUE CBOWCTBA XpOMa, MEIU
1 UX COeTMHEHUH

-

08.01

18

XUMHYeCKHe CBOMCTBA IIMHKA,
JKelie3a U UX COSTMHEHUN

15.01

19

[TpakTuyeckas padora Ne 2.

22.01




No
/o

Tema ypoxka

KonndgectBo yacoB

Bcero

Kontponsubie
paboThI

[IpakTnyeckue
paboThI

Jlara
HA3y4YEHUS

DNeKTpOHHBIE
UQpPOBEIC
o0Opa3oBaTeNbHEIC

pecypesl

"Pemenne sKCrIepUMEHTAIbHBIX
3a7a4 mo reMe «Metayuipi»"

20

HeMmeTaminl, UX TTOJIOKECHHE B
[Tepuoauueckoii cucteme
XUMHUUYECKUX 3jieMeHTOoB J[. 1.
MenaeneeBa 1 0COOEHHOCTH
CTPOCHHUS ATOMOB

29.01

21

du3nyeckrue CBOMCTBA HEMETAILIIOB.
AJIJIOTpOTIHS. HEMETAIOB (Ha
MIPUMEPE KUCIOPO/Ia, CEPHI,
docdopa u yriaepona)

[e=y

05.02

22

XHUMHYECKUE CBOMCTBA IAJION€HOB,
Cepbl U UX COCIMHEHUI

[

12.02

23

XUMHUYECKHE CBOWCTBA a30Ta,
docodpa 1 UX coeTMHCHUN

19.02

24

XUMHYECKUE CBOMCTBA YIJIEpO/a,
KPEMHUS ¥ UX COCIMHEHUIA

26.02

25

[IpuMeHeHue BaxKHEUIInX
HEMETAJJIOB U UX COEIMHEHUIN

04.03

26

OO0o001IeHNE U CHCTEMATH3aIIH
3HAHWH 110 Teme «HeMeTanae.
Bbluncnenus no ypaBHEHUSIM
XUMUYECKHUX PEaKIUi U
TEPMOXUMHYECKUE PACUETHI

11.03

27

[TpakTnyeckas padora Ne 3.
«Pemenne 3KCIIepUMEHTATBHBIX
3agad mo teMe "Hemeraminr"»

18.03

28

KonTponbHas paboTa no remam
«Metamiae» 1 «HemeTamisr»

01.04

29

HCOpI‘ AHUYCCKHUC U OPTaHUYCCKUC
KHCJIOTHI. HeopraHquCKMe u
OpTraHU4YC€CKUC OCHOBAHUA

08.04

30

AMdoTepHbIE HEOpTaHUYECKHE U
OpTaHUYECKUE COCAMHEHUSI.
['eneTnueckas cBs3b

15.04.




Ne Tema ypoka KonuuectBo vacos Hara DNeKTpOHHBIE
n/n Bcero|Konrponbusie|[Ipaktnueckue|U3y1CHHA 1upoBbIe
paGoTHI paGoTHI o0Opa3oBaTeNbHEIC
pecypcel
HEOPTraHUYECKUX U OPraHUYECKUX
BEIIIECTB
31 [Posip XUMUH B 00€eCIIEUeHU U 1 22.04.
PKOJIOTUYECKOM, SHEPreTUYECKON 1
NUINEBOH Oe30MaCHOCTH, Pa3BUTUHU
MEIAITAHEI
32 [[Ipeacrasienus 00 0OMMX HAYYHBIX 1 29.04
MPUHIUIIAX TPOMBIILIEHHOTO
MOJTYyYEHHS BAKHEHIIIMX BEIIECTB
33 [UesoBeKk B MUpE BEIIECTB U 1 13.05
MaTepHuaoB
34 | XuMus U 370POBbE YEIOBEKA 1 20.05
OBIIEE KOJIMYECTBO YACOBIIO |34 2 3

[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

Xumus, 10 knace/ T'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A., AKIIMOHEpHOE

obmectBo «M3narenscTBo «IIpocBemenne»,2021 r

Xumus, 11 knace/ T'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMOHEPHOE

obmectBo «M3narenscTBO «IIpocBemenne»,2021r.
METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
Xumusi(6a30BbITypOBEHB ). Peanm3arust 00pa3oBaHus: METOIUYECKOE TIOCOOUE IS
yuurens / Kaepuna A. A., [lnuyruna I'.B.; nox pen.I'. B. ITuuyrunoii. M. :
OI'BHY «MuctutyT cTpareruun pazsutus oopazoanusi PAOy, 2022 81 c.:um.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://edsoo.ru/rabochie-programmy/






