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I[TOACHUTEJIbHAA 3AIINCKA

[IporpaMMa 1Mo XMMUU Ha YpPOBHE CpeIHero oomero oOpa3oBaHus pazpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoii
Oenepanuny, TpeOOBaHUN K pe3yabTaTaM OCBOCHHUS (elepanbHOil 00pa30BaTENbHOM MPOTrpaMMBI
cpennero obmero oopazoBanus (POII COO), npeacraBieHHbIx B DenepaabHOM TOCYAapCTBEHHOM
oOpazoBatensHOoM cranaapre COO, c¢ yuérom Konnenuuu mnpenonaBaHusi y4eOHOTO IpenMeTa
«Xumus» B oOpa3oBaTellbHbIX Oopranuzanusx Poccuiickoit denepanuu, peanus3yromux OCHOBHBIC
o0Opa3oBaTe/IbHbIE IMPOTrPAMMbI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS BOCHUTAHMS B
Poccutickoit ®enepanuu Ha nepuon no 2025 roga» (Pacnopspkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pa0OTKe MporpamMmbl MO XUMHUH, K ONPEAEICHUIO OOIIeH cTpaTeruu
00y4eHHs, BOCOUTaHUS U Pa3BUTH OOydarolUXcsa CpeACTBaMHM Y4eOHOTO IpenMera «XUMMs» IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHLenTyaibHble nojoxenus PIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIEJeH, COAEp)KaHUs, pPe3yibTaToB OOydeHHs W TpeOOBaHHH K YpPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XumMuueckoe  oOpa3oBaHHME,  IOJlydaeMOE€  BBITYCKHHUKaMH  0011eo0pa30BaTebHON
OpraHH3aIiy, SBISETCS HEOThEMJIEMOW YacThi0 WX 00pazoBaHHOCTU. OHO CIYKUT 3aBEPIIAIOLIIM
ATANOM peaH3alMd Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEH, MPHCYIINX
[EJIOCTHOW CHUCTEME XHMHYECKOTO 00pa3oBaHHUS. OTH IEHHOCTH KacaloTCs TMO3HAHMUS 3aKOHOB
npupozbl, GOPMHUPOBAHUS MHUPOBO33PEHHS M OOIICH KYJIbTYphl YEJIOBEKa, a TAKXKE SKOJIOTHMYECKH
000CHOBAaHHOTO OTHOIICHHUSI K CBOEMY 3JI0pPOBbIO M HPUPOIHON cperne. Peanmusyercss xumuueckoe
oOpa3zoBaHue OOYyYaIOIIMXCS HA YPOBHE CpEIHEro oOmiero oOpa3oBaHMsl CPEACTBAMHU y4yeOHOTO
npeaMera «XUMHUA», COJEpKaHuEe U MOCTPOCHUE KOTOPOTO OMpeeNieHbl B IporpaMMe Mo XUMHUU C
yué€ToM crenu(puKU HAyKH XUMHH, €€ 3Hau€HUs B MO3HAHUU MPUPOJBLl U B MaTepUaTbHON >KU3HU
o0miecTBa, a TaKkKe C y4€TOM OOIIMX Leded U TNPHUHLMIIOB, XapPaKTEPU3YIOLIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeiHero odiero oopazoanusi B Poccuiickoii deneparumu.

XUMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIrpaeT ocoOyi0 poJib B COBPEMEHHOU
LIUBUJIM3ALMH, B CO3JJaHUM HOBOM 0a3bl MaTepHalibHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dopMHpOBaHHE PALMOHATHHOIO HAYYHOT'O MBIIIJICHHS, B CO3JaHHE LIEJIOCTHOIO MpeAcTaBieHus: 00
OKpYXXaloIlleM MHpEe KaKk O €IMHCTBE NPHUPOJbI M YelIoBEKa, KOoTopoe (opMUpYyeTCs B XMMHM Ha
OCHOBE ITOHMMAaHHs BELIECTBEHHOI'O COCTaBa OKPYKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBS3U MEXIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMU U BO3MOXKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHO B3aUMOJENCTBYsI ¢ APYTMMH €CTECTBEHHBIMM HayKaMM, XMMUS CTala HEOTHEMIIEMOU
4acTbI0 MUPOBOM KyJbTYphl, HEOOXOJIMMBIM YCIIOBUEM YCIIEHUIHOTO TPYyJa U KM3HU Ka)J0ro 4jeHa
obmectBa. CoBpeMeHHass XHMHUS KaKk Hayka CO3HMJaTelibHas, KaKk HayKa BBICOKHMX TEXHOJOTHM
HaIpaBJieHa Ha pelIeHHe TTI00aJbHBIX MPOo0JieM yCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOMH,
HHEPreTUYECKOM, MUILEBON, IKOJIOrHYECKON 0€30aCHOCTH M OXPaHbI 3710POBbSL.

B coorBercTBUM ¢ OOMMMH TEISIMH W TPUHIUIIAMHA CPEIHEr0 00Imero o0pa3oBaHUS
congepxanue npeaMera «Xumus» (10—-11 kmaccbl, 6a30BbI ypOBEHb M3Y4YEHHUs) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJbTYpHYIO MOJArOTOBKY OOYYaIOIIUXCsS, HEOOXOAUMYI0 UM IS
BBIpaOOTKM MHMPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOKEHUSI 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnstomuMu npeaMeTra « XUMHUs» ABISIOTCS 0a30Bble Kypehl — «OpraHnndeckas XUMUs»
u «OO0mas 1 HeopraHudeckas: XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEpaHHSI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOW HAyKH: CHCTEMa 3HAHMHM MO HEOpraHMYeCKOW XMMHHM (C BKIIOYEHHWEM 3HAaHUM U3
o0meld XUMHUKM) U OpraHudeckol xumuu. DopMupoBaHHE TAHHOW CUCTEMBl 3HAHWUU TPH U3YYCHUH
npeaMera 00ecreurBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCETO MHOT00Opas3us BEIIECTB HAa OCHOBE
00IIMX TOHSTHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa copepkaHusi KypcoB — «Opranudeckass xumus» u «OOmias 1 HeopraHudeckas
XuMHs» chOpMUpPOBaHA B IporpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAXO0/a K H3YYEHHUIO
yuyeOHOTO Marepuaiga M OOyCIOBI€Ha HMCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
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OIpPENENEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOW XMMHUHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUM CTPOCHMS OPraHMYECKUX COCAMHEHHH, a TAKXKE
Ha YPOBHE CTEPEOXMMHMYECKHX M AJIEKTPOHHBIX MPEJCTAaBICHUN O CTpOeHUH BeulecTB. CBeneHus 00
U3y4aeMbIX B Kypc€ BEUIECTBAX JAKOTCS B PA3sBUTUUM — OT YIJIEBOJOPOJOB O CIOXKHBIX
OMOJIOTMYECKH AaKTUBHBIX COeAMHEHHMH. B Kypce opraHmdeckoidl XHMHUU I0OJIy4alOT pa3BUTHE
c(OpMHPOBAHHBIE HA YPOBHE OCHOBHOI'O 00IIEero oOpa3oBaHUs MEpBOHAYAIbHBIC MPEACTABIECHUS O
XUMHUYECKON CBS3H, KJIACCH(PUKAIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHUS, O XMMUUYECKON PEaKIIHH.

[Ton HOBBIM YrioM 3peHHsI B TmpeaMeTe «XuMus» 0a30BOr0 YpOBHS paccMaTpUBacTCs
U3y4yeHHbII Ha YypPOBHE OCHOBHOIO 0OIIero oO0pa3oBaHMs TEOPETUYECKMH MaTepuan MU
(aKTOJIOTHMUECKUE CBEACHUS O BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHudeckas XUMHs» OOy4aroIIMMCS IPEJOCTaBIIAETCS BO3MOXHOCTh OCO3HATh
3HaYCHHE MEPHOJANYECKOTO 3aKOHA C OOIMIETEOPETHYECKHX W METOJOJOTHYECKUX TTO3UIIHHA, Tiry0xe
HOHATh UCTOPUYECKOE U3MEHEHHE (YHKLIMN 3TOro 3aKoHa — OT 00oOmiaromel 10 oObsACHSIOMEN 1
MPOTHO3UPYIOLLIEH.

EnvHasg cucreMa 3HaHUM O BaXXHEMIIMX BELIECTBAX, UX COCTAaBE, CTPOCHHUH, CBOMCTBAX U
IPUMEHEHUHU, a TaKXE O XMMHUYECKUX PEAKLMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononsserca B Kypcax 10 wm 11  kmaccoB  aieMeHTaMu  cOAEpXkKaHMs, HMEIOIUMU
KyJbTYpPOJOTHUECKHI W TPUKIAIHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TOHUMAHHUIO
B3aMMOCBS3M XMMHHU C APYTUMHU HAyKaMH, PACKPBIBAIOT €€ pOJIb B II03HABATEIBHON U MPAKTUYECKOU
JeSITETbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAKEHHS K MPOLIECCY TBOPUYECTBA B 0OJACTH
TEOpPUU M INPAKTUYECKUX MPWIOKEHUH XHUMHUH, IOMOTAlOT BBITYCKHUKY OpPUEHTHUPOBATbCS B
OOLIECTBEHHO U JINYHOCTHO 3HAYUMBIX MTPOOJIEMax, CBSI3aHHBIX C XUMUEH, KPUTUUECKU OCMBICIINBATD
UHGOPMALIMI0O W TNPUMEHATh €€ JUIs MONOJIHEHUS 3HAHWUM, peIIeHUs MHTEeIJIEKTYalIbHbIX MU
HKCIIEPUMEHTAJIbHBIX MHCCIEIOBAaTENbCKUX 3aJady. B 1enom coaepxkaHue ydeOHOro IpenMera
«XUMUS» JAHHOTO YPOBHS M3y4€HHsS OpPUEHTHPOBAHO Ha (OPMHpPOBaHHE Y OO0ydaromuxcs
MHUPOBO33PEHYECKON OCHOBBI JUIsl TMOHHMMaHus (uinocopCckux uaeH, TaKUX Kak: MaTepHalbHOE
€IMHCTBO HEOPraHMYEeCKOro M OpPraHMYeCcKOro MHUpa, OOYCIIOBIEHHOCTh CBOMCTB BEIECTB HX
COCTaBOM M CTPOEHHEM, MO3HABAEMOCTb MPUPOJHBIX SIBICHUNW MYTEM SKCIEPUMEHTa U PEUICHUS
NPOTHBOPEYM MEXJy HOBBIMH (PaKTaMH U TEOPETHMUYECKHUMHM MPEINOCHIIKAMH, OCO3HAHHE POJIU
XUMHUHM B PEIIEHUU JKOJOTMYECKHX MpoOsieM, a Takke MpobieM cOepeXeHMs] SHEPreTHUEeCKHX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJIOTUI U MaTEpPHAJIOB.

B nnane pemieHus 3aa4 BOCIIUTAHUS, Pa3BUTHUS U COLUANIM3AIMKN O00yJarOIMXCsl MPUHSITHIE
IPOrpaMMOl IO XHUMHUHM MOAXOAbI K OIPEIEICHUIO COJEPKAaHUSA U IOCTPOCHMS IpeaMeTa
IpelycCMaTpUBalOT (OPMUPOBAHUE YHUBEPCAJIBbHBIX YYEOHBIX JEMCTBMH, HMeEOIMX 0a30Boe
3Ha4YeHHE JJISl pa3IMYHBIX BUJOB JEATEIbHOCTU: PElIeHUs MpolieM, MOUCKa, aHau3a 1 00paboTKu
uH(poOpMallMi, HEOOXOIUMBIX I NPUOOpPETeHMsI ONbITa MPAKTUYECKOM U HCCIEA0BaTEIbCKOM
JESATENIBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IO3HAHUM XUMUH.

B npakTtuke npenojiaBaHus XUMUHM Kak Ha YpOBHE OCHOBHOT'O 00111ero o0pa3oBaHus, Tak U Ha
YPOBHE CpeHEro 001Iero 00pa3oBaHus, IPU ONPEIEICHNUN COAEePKATEIbHON XapaKTePUCTHKH IIeTIei
U3YYEHHUs IMIpeJMeTa HampaBiIeHUEM T[EPBOCTENIEHHON 3HAYMMOCTH TPAJAUIMOHHO TPU3HAETCS
¢opMHpOBaHHE OCHOB XHMHMYECKOW HayKh Kak o0O0JacTh COBPEMEHHOTO €CTECTBO3HAHMA,
MPAKTUYECKON JESITeTbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJabTyphl. C
METOMYECKON TOYKHM 3pEHUSI TAaKOM MOAXOJ K ONPEAEIEHUIO LIE€NEH M3ydeHUs NMpEeAMETa SBISAETCS
BIIOJIHE OTPaBJaHHBIM.

CornacHO JaHHOW TOYKE 3pEHMS TJIaBHBIMU LEIAMM H3Y4EHMs INpeaMera «XHUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

dbopMUPOBaHKE CUCTEMBI XUMUYECKIX 3HAHUN KaK BaKHEHINIEH COCTABISIONIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MUpa, B OCHOBE KOTOPOI! JIeKaT KIH0UEBble MOHATH, (GYHAAMEHTAIbHbIE 3aKOHBI
U TEOpUU XHMHH, OCBOCHHE fA3bIKa HAYKH, YCBOCHHE W IIOHUMAHHE CYIIHOCTH JOCTYIHBIX
00001IeHNHT MHUPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMJICHHE C HCTOPHMEH HX pa3BUTUA MU
CTaHOBJICHUS;



dbopMUpOBaHHE W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKHX pEaKIui, HEOOXOJMMBIX ISl MPHOOPETCHUS YMEHHH OpPUEHTHPOBATHCS B MHUPE
BCIICCTB U XUMHUUYCCKUX SIBJIGHI/If/'I, HMCIOIIUX MECTO B IIPUPOJC, B HpaKTI/I‘IeCKOf/’I n HOBCCZ[HGBHOﬁ
KHU3HH,

pPa3BUTHC yMCHI/IfI U CIoco0oB ACATCIIbHOCTH, CBA3AaHHBIX C HaGJIIOZ[eHI/IeM u O6’b$ICHeHI/IeM
XUMHYECKOTO KCIIEPUMEHTA, COOTFOIEHUEM TTPAaBUII 0€301TacHOT0 00PAICHHS C BEIECTBAMHU.

Hapsany c atuMm, comepxarenbHas XapaKTepHCTHKA LeNeld M 3a7ad M3y4eHHs NpeaMeTa B
nporpaMMe 1o XMMHHU YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMU NMPHOPUTETAMHU B
cuUcTeMe cpeaHero obmero oOpasoBanus. CerofHs B MpemojaBaHUM XUMUU B OOJBIICH CTETICHH
OoTHaéTCsl TPEANOYTEHHE MPAKTHYECKOW KOMIIOHEHTE COEp)KaHUsl 00y4YCHHs, OPHCHTUPOBAHHOMN Ha
MOJrOTOBKY BBIITYCKHHKA 00111€00pa30BaTeIbHON OpraHnU3alliy, BIAACIONIEr0 He Ha0OpOM 3HAHUH, a
(YHKIIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH ¥ YMEHHUSIMU aKTUBHOTO ITOJITyYEHHsI 3HAHUU 1
IMPUMCHCHUA UX B peanLHoﬁ JKU3HU OJ1d pCHICHUA IMPAKTUYCCKUX 3a1a4.

B cBsi3u ¢ 3TUM TIpU M3yYEHUH TpeaMeTa «XUMUs TOMUHUPYIOIEe 3HAYCHUE IPUOOPETaoT
TaKue [eJH U 331a49H, KaK:

ajianTamms 00yJarouiXcsl K YCIOBHSIM JTUHAMHYHO Pa3BUBAIONICTOCS MUPA, (HOPMUPOBAHHE
WUHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K C€amMoOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITCILHOMY TIPUHSATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX J>KM3HCHHBIX CHTYallUsX,
CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM,

(dopmupoBaHue y 00yUaIONIMXCS KIFOYCBBIX HABBIKOB (KJIFOYEBBIX KOMITCTCHIINH ), HMEIOLIHX
YHUBCPCAJIBHOC 3HAYCHUC MIJId PA3JIMYHBIX BHAOB JACATCIBHOCTHU: PCHICHUA HpO6JIeM, IIOHCKa,
aHamm3a ¥ 00paboTKu HMH(OPMAIUK, HEOOXOAMMBIX ISl TPUOOPETEHHS OIbITA JCATEIBHOCTH,
KOTOpass 3aHMMAacT BaXHOC MCCTO B IIO3HAHMKW XHMMHUH, a TaKXKEC [JIA OLCHKHU C HO3I/ILII/H>'I
9KOJIOTUYECKOI 0€30MaCHOCTH XapaKTepa BIIMSHHS BEIIECTB H XUMHUYECKUX MPOILIECCOB HA OPTaHU3M
YeNoBeKa U MPUPOIHYIO CpPENy;

pasBUTHE IO3HABATEIbHBIX HMHTEPECOB, MHTEIEKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH
00y4aroluXxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MNpPHOOpeTaTh HOBBIE 3HAHUS 10 XHUMHUU B
COOTBETCTBUHM C JKU3HEHHBIMH IMOTPEOHOCTSAMH, HCIOJIb30BAaTh COBPEMEHHbIE HH(pOpPMAIMOHHbIE
TEXHOJIOTHM JJIsl TOMCKAa M aHaiu3a y4yeOHOW M HAy4YHO-TOMYJSIPHOM MHGpOpMaluu XUMHYECKOTO
COJIepXKAHUS;

dbopMHUpOBaHHE W Pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHBHOTO W JIOTUYECKOTO MBIIICHUS,
HaOJII01aTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpblEé OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH,
IpU MIAHUPOBAHUHN U TPOBCACHUN XUMHUYCCKOI'0 OKCIICPUMCHTA,

BOCIIHTAHHUE Y O0YyJaromuxcsi YOSKAEHHOCTH B TYMAaHHUCTUYECKOW HANpPaBIEHHOCTH XUMUH,
e€ BaXHOM poMM B pEUIeHHHM TIJIOOANBHBIX MpOOJEeM palMOHAIBLHOIO MPHUPOIONOIL30BaHUS,
MIOTIOJIHEHHUSI DHEPreTHUECKUX PEeCypcoB U COXPAHEHHUS IPHPOJHOTO PABHOBECHUS, OCO3HAHMS
HEOOXOMMOCTH OEpEeKHOTO OTHOIICHHUS K MPHUPOJE W CBOEMY 3I0POBBIO, a TaKKe MPUOOPETEHHS
OMBITa WCIOJIb30BAHUS TOJIYYCHHBIX 3HAHUH Ui TPUHSATHS TPAMOTHBIX PEIICHWN B CHTYallUsX,
CBSA3aHHBIX C XUMHNYCCKNUMU ABJICHUSIMU.

B yuebHoMm mnaHe cpemHero oOmiero oOpa3oBaHUsS mpeaMeT «XHuMHsS» 0a30BOro ypOBHS
BXOJIMT B COCTaB MPeIMETHOM o0nacTn «EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

OOmee 4KMcIO 4acoB, OTBEAEHHBIX I M3y4eHHMsS XMMHHU, Ha 0a30BOM YpPOBHE CPEIHETO
obmero oOpa3oBanusi, coctaBisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 kiracce —
34 gaca (1 gac B Henemto).



COJAEP/KAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKO XUMHHU

IIpeamer opraHuyecko XuMuH: €€ BO3HMKHOBEHHE, pa3BUTUE M 3HAYCHHUE
B II0JIy4YE€HUH HOBBIX BELIECTB U MaTEpUaoB. Teopus CTPOCHUs OPraHMYECKUX COCOUHEHHUH A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIICCTB.
I'omosorus, m3omepus. XUMHUYECKasl CBA3b B OPraHMYECKUX COCAMHEHHUAX — OJMHApHBIE U
KpaTHBIE CBSI3H.

IIpencraBnenne o  kiaccuukanum  opraHudeckux — BemiectB.  HomeHnknarypa
OpraHMYECKUX COEJMHEHUN (CHUCTeMaThyecKkas) U TpHUBHAJIbHbIE Ha3BaHUS BaKHEUIIMX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKClepUMEHTAJIbHBIE METO/Ibl U3YYEHUS BEUIECTB M MX IPEBPAIICHUN: O3HAKOMIICHHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMHd Ha UX OCHOBE, MOJECIMPOBAHUE MOJIEKYJI
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONHCAHHE JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (IJ1aBIeHUE, OOYTINBaHUE U TOPEHUE).

YrieBoaopoasl

AJNKaHBI: COCTaB U CTPOCHUE, 'OMOJIOTMYECKHH psan. MeTraH M 3TaH — NpocTenlIne
NPEJCTaBUTENIN AJIKAHOB: (U3UYECKHE M XHUMHUYECKHE CBOMCTBa (peakiud 3aMelIeHHus |
TOpEHHs1), HaX0XKJICHUE B IPUPOE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTUYECKHUM psil. DTUIIEH U MPONUIIEH — MIPOCTEHIINE
IPEJCTaBUTENIN AJKEHOB: (U3MYECKUEe M XUMHUYECKHE CBOWMCTBA (peakiuu TUIpUPOBAHMS,
raJIor€HHPOBAHMUS, THIPaTalluy, OKUCIIEHUS U MOJIMMEPHU3aLlNN ), TOJIYyY€HUE U TIPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaXHEHIINE XUMUYECKHUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUN psa. ALETUIeH —
MPOCTEHIINN NPECTABUTENb AJJKUHOB: COCTaB, CTpOeHHUE, (PU3NUYECKNE U XUMUYECKUE CBOMCTBA
(peakuy ruIpupOBaHUs, raIOTeHUPOBAHUS, THAPATALMH, TOPEHNUS ), TOJTyYeHUE U IPUMEHEHHE.

Apenbl. beHzon: coctaB, cTpoeHue, (U3MUECKHE W XUMHUUYECKHE CBOMCTBA (peakiuu
raJJoreHUPOBAaHUSI M HUTPOBAHUS), NOJY4YeHUE M TpUMeHeHue. Toryon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpOGaHus), noiyieHue u
npumenenue. TOkcMUHOCTh  apeHOB.  ['eHeTnueckas  CBSA3b  MEXKIY  YIJIEBOJOPOJAMHU,
MPUHAJISKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoHbIe HCTOYHHUKH YTII€BOAOPOAOB. [IpHUpoiHbIi Ta3 U MONMyTHbIE HE(PTAHBIEC Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrnocoObl mnepepabOoTKM HEPTH: TMEeperoHka, KpeKHHT
(TepMHUYECKHid, KaTaTUTHYeCcKHii), mupoau3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib U MPOIyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METO/Ibl U3YYEHUS BEUIECTB M MX NPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayuykoB U pe3uHbl, Koyutekiun «HedTte» n «Yromnb», MoaenupoBanue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJIOTEHONPOU3BOAHBIX, IPOBEICHHE NPAKTUYECKONH PAaOOTHI:
MOJIy4eHHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a1auu.

Boruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WJIM TMPOJYKTAa PEaKIHHM IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

Kucnopoacoaepxamme oprannyeckne coeiNHeHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHOJ: CTpPOEHHE, (puU3nUecKue u
XUMHYECKHE CBOWMCTBA (pEakUuu C aKTMBHBIMH METaJlJlaMH, I'aJOT€HOBOJOPOJAMHU, FOPEHUE),
IIpUMEHEHHEe. BonopoHbIe CBSI3U MEXAY MOJIEKYJIaMH CIUPTOB. JleliCTBHE METAaHOJIA U dTaHOJIa
Ha OpPraHu3M YeJIOBeKa.




MHOroaTOMHBIE CHUPTBHL. OJTWICHTJIUKOIb W TIHUIEPUH: CTPOCHHUE, (PHU3UUECKUE U
XMMHUYECKHE CBOMCTBA (B3auMOJIeHCTBUE CO MIETOYHBIMU METAJIJIaMU, KaUeCTBEHHAsI peaKiysl Ha
MHOrOaTOMHbIe cHuUpThl). JleficTBue Ha opraHu3m uesnoBeka. lIpumeHeHue riaunepuHa u
STHJICHTJIUKOJISL.

@eHo: CTPOCHHE MOJIEKYJIbI, (HU3MYECKHe U XHMMHUYECKHE CBOicTBAa. TOKCHYHOCTB
denomna. [Ipumenenne ¢enona.

Anbnerunsl U kemonvl. DopMalbIeTHA, aleTalbIeru]: CTPOoeHUe, (U3UYeCKHe u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaYE€CTBEHHbIC PpEaKIHUH),
[I0JIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/ieIbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAsl U YKCYCHasi KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIus
TepudUKalM), MOoIydeHue | npuMmeHeHue. CTeapuHOBass M OJIEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIa KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX Morollee JeiicTBre.

Crnoxable 3(UpbI KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

VYrineBosbl: coCcTaB, KilacCU(pUKaLUs YIJIeBOA0B (MOHO-, TU- U nosncaxapusl). ['moko3a
— IPOCTEHUIIMI MOHOCAXapHJl: OCOOEHHOCTU CTPOCHMSI MOJIEKYIbI, (PU3NUYECKUE U XUMHUYECKHUE
cBoiicTBa (B3aumojeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne amMmHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIeHHE, OpOKEHHE TIIFOKO3bl), HAXOXKJICHHE B TPHUPOJE,
npuMeHeHue, ornonorunyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemntonosa kak npupojiHble noiauMepbl. CTpoeHre KpaxMana U LeJIH0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIu3, KaYeCTBEHHAs PeaKus ¢ HOJIOM).

OKclIepUMEHTAIbHbIE METO/bl M3YUYEHMsI BEIIECTB M HUX MPEBPAIICHUN: NPOBEJCHHUE,
HaAOJII0JIEHUE U OIHCAaHUE JEMOHCTPALlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKucieHue 3TaHosna okcugoM wmenu(Il)), mMHOroaromMHbIX
cnupToB (B3aumopelcTBue rmuepuHa c rugpokcugoMm menu(ll)), anpaernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepeOpa(l) u runpokcunom wmenu(Il), B3aumoneiicTBue
KpaxMajga C HWOJOM), MPOBEJACHUE MPAKTUUECKOW pabOoThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérneble 3anaum.

Bbluuciienuss mo ypaBHEHMIO XUMHUYECKOW peakuuu (Maccel, 00BbEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBA WJIM NPOAYKTAa pEaklMU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTcoiepikalye OopraHn4eckie CoeIMHEHusI.

AMUHOKHCIOTBI Kak aMm(oTepHble OpraHudeckue coenuHeHus. Pusnyeckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMHHOKUCIOT. [lentumapl.

benku kak mpupo/iHbIe BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuyHas, BTOpUYHAs U
TpPEeTUYHasl CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THIPOJIN3, JEHATyparus,
KaueCTBEHHBIC PEAKIINK Ha OEJKHU.

OKcliepUMEeHTaIbHbIe METOJIbl M3YYEHHsI BEUIECTB U MX IPEBpAIleHUi: HaOMI0JeHUEe U
ONMCAaHNE JEMOHCTPALIMOHHBIX OMNBITOB: JEHAaTypalusi OEIKOB MpPHU HArpeBaHUH, IIBETHbHIE
peaxiuu OeIKoB.

BbicokomosiekyisipHble coeIHHeHUs

OCHOBHbBIE TOHATHS XUMHUH BBICOKOMOJIEKYJISPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUKU, CpelHsAs MoJeKyJsipHas Macca. OCHOBHbIE
METO/bI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — IMOJIMMEPU3ALUS U TOJTMKOHICHCAITHUS.

OKCIIepUMEHTAIbHbIE METO/Ibl U3YYEHUS BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHUE C
00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

MeXnpeaMeTHbIE CBA3H.




Peanuszanus MeXNpeaMETHBIX CBA3€M MPU MU3y4EHUHU opraHudeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAyUYHBIX MOHATHH, Tak U
HOHSITUM, SBJISIOLUIMXCSA CUCTEMHBIMU JIJIS1 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOwie ecTeCTBEHHO-HAay4YHblEe IOHATHUSA: SBJICHHME, HAy4HbIH (akT, T'MIIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOJAUYHOCTb, HAONIOJCHUE, HW3MEPEHUE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusuka: MaTepus, B3HEPrus, macca, aTroM, O3JIEKTPOH, MOJIEKYNa, 3HEPreTUYECKUI
YPOBEHb, BEIIECTBO, T€JO, 00bEM, arperaTHOe COCTOSHUE BEIECTBA, (PU3MUECKUE BEITUUUHBI U
€AMHMILIBI UX U3MEPEHMUS.

buonorus: knerka, opraHusMm, o6uocdepa, oOMEH BELIECTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, IIOJE3HbIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorus: nUIIEBbIE MPOIYKTbl, OCHOBBI PALMOHAIBLHOIO MUTAHMS, MOIOLIUE
CPEICTBA, JIEKAPCTBEHHBIE M KOCMETHMYECKHE Ipenaparbl, MaTepualbl U3 HCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMuyeckuil aiemMeHT. AToM. Sapo aroma, H30TONBI. DJEKTPOHHAs O0OJIOUKA.
DHepreTUuecKue ypOBHH, MOJYPOBHU. ATOMHbIC opOuTany, s-, pP-, d- anemeHThl. OCOOCHHOCTH
pacnpeneneHns 3JIEKTPOHOB 10 OpOUTaIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DeKTpoHHask KOH(UTYpalKs aTOMOB.

[lepnonnueckuit 3akoH u Ilepmoanueckas cucrtemMa XUMHUYECKHX 3JIeMEHTOB [l
U. MenneneeBa. CBs3b NEpUOAUYECKOr0 3aKkoHAa M Ileproguyeckoll CUCTEMBI XMMHUYECKHX
anemenToB JI. M. MenneneeBa ¢ COBpeMEHHOI Teopueil CTpOEHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMHUECKUX 3JEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHue NeproANYECKOro 3aK0Ha B pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XHUMHYECKas CBA3b. BUAbI XMMHUYECKOH CBs3M (KOBaJEHTHas
HEeNoJIsipHasl W TOJSpHas, MOHHAs, MeTajuindyeckas). MexaHu3sMbl o0Opa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsA3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJEKYJIAPHOTrO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTHe 0 qucnepcHbIX cuctemMax. VICTHHHBIE M KOJUIOUIHBIE pacTBOpBL. MaccoBas 10J1st
BEILECTBA B paCTBOPE.

Knaccudpukanus Heopranuueckux coequHeHui. HomeHknarypa HeOpraHu4ecKux
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPraHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IndHBIM
KJIACCaM.

Xumuueckas peaxius. Kimaccupukanuss XUMHUYECKUX pPEaKUUid B HEOPraHMYECKOW Hu
OpraHNYEeCKOM XMMHH. 3aKOH COXPAHEHHs MACCHI BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPAIICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pasyin4HbIX (hakTopoB. OOpaTumble peakLuu.
Xumnueckoe paBHoOBecHe. (DakTOpbI, BIMAIOIIAE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpunmun Jle [latensbe.

Onexrponutuyeckas nuccoruanus. CuiabHble U cialOble AeKTpoiauThl. Cpena BOAHBIX
pPacTBOPOB BEILECTB: KUCasi, HEUTPAJIbHAs, IEI0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.



OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHS] BELIECTB M WX NPEBPAIICHUM: JEMOHCTpPALIMS
tabnun «llepuoguueckas cucrema xumudeckux snemeHtoB [I. U. MenpeneeBa», u3ydeHue
MoOJEeen KPUCTAJUIMYECKHUX PELETOK, HaOIIt0IeHNEe
U OMHCaHue JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKeHHE MEPOKCHIa BOJAOPOa B
MPUCYTCTBUM  KaTajau3aTopa, OINPEICIICHUE Cpeabl PAcTBOPOB BELIECTB C€ MOMOILIBIO
YHHUBEPCATbHOTO MHJUKATOPA, PEAKIMM MOHHOTO OOMEHa), MPOBEACHUE MPAKTUYECKOW paboThI
«BnusiHre pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKON PEaKIIHm.

Pacuérnble 3anauu.

Pacu€rel Mo ypaBHEHUSAM XHUMUYECKUX PpEAKLHMH, B TOM YHUCIE TEPMOXUMHYECKHE
pacy€Thl, pacu€Thl C UCIOJIB30BAHUEM TIOHITHS «MACCOBASI 10JIs1 BEIIECTBAY.

Heopranunueckasi xumust

Hemeramnbl. Ilonokenue HemeTtaiuioB B Ilepuoandeckoi cuUCTEeME XMMHUYECKUX
anemenTtoB [I. U. MenneneeBa m 0COOEGHHOCTH CTpOCHHsI aToMoOB. (DU3NMYECKHE CBOICTBA
HEMETAJUIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVUMUYECKUE CBOWCTBA BaXKHEWINMX HEMETAIOB (TaJIOTCHOB, Cephl, azora, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KHUCIOPOJICOAEPIKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHne Ba)KHEUILIUX HEMETANIOB U UX COEIUHEHUH.

Merasisl. [lonoxenne Meramios B [lepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX O00JI0UYEK aTOMOB MeTaysioB. Ooiue
¢uznueckue cpoiictBa MeTauioB. CIUlaBbl METAJIOB. DJIEKTPOXUMMUYECKUN psifl HaNpsSKEHUM
METaJIOB.

XUMHYECKHE CBOMCTBA BAXHEHIIMX META/UIOB (HATPUM, Kalduil, KaJbIMi, MarHuu,
ATIOMUHUH, IUHK, XpPOM, KEeJle30, MeJlb) U UX COCTUHECHHIA.

O61ue cnocoObl Mony4deHus: MeTauioB. [IpuMeHeHue MeTamuioB B ObITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METO/bl M3YYEHHs] BEIIECTB M WX MPEBpPAlICHUN: HU3YYCHHUE
KOJUTEKIIMU «MeTauibl U CIUIaBbD», OOpa3IOB HEMETAJUIOB, PEIIEHHUE HSKCIEePUMEHTATBHBIX
3a/a4, HaONIOJICHHWEe W  ONHMCAaHWE JEMOHCTPAIlMOHHBIX M JTaOOpaTOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJIoYei, KadyeCTBEHHBIE
pEaKIuy Ha KAaTHOHBI METAJLJIOB).

PacuérHbie 3a1a4mn.

Pacuérer Maccel BemecTBa Ui 00bEMA ra30B MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Wi O0BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, pacdy€Thl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B oOecmeueHUH DKOJIOTUYECKOW, DHEPreTHYeCKOW U  MHUIIEBOM
0€30MacHOCTH, Pa3BUTHU MeIUIHMHBL [loOHATHE O HAyYHBIX METOJAaX MO3HAHUS BEIIECTB W
XUMUYECKHUX PEaKLIUM.

[IpenacraBnenuss 00 OOMMX HAYYHBIX MPUHINNAX MPOMBIIUICHHOTO TIOJYYCHHS
BAKHEMIIMX BEILIECTB.

UenoBek B MHUpPE BEHIECTB M MaTEPHAIIOB: BaXKHEUINE CTPOUTEIIBHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl AJs SJICKTPOHUKH,
HaHOMAaTEePHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OPEHHUS.

Xumusi U 30pOBbE YEIIOBEKA: MpaBUJIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX IPENaparos,
MpaBHIIa 0e301acHoOro WCTOJIb30BAHMS MpenaparoB OBITOBOM XUMUU
B [TIOBCETHEBHOMN KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MEXIpeIMETHBIX CBA3EH NMPH U3y4eHUU OOIIEeH U HEOPTaHUYECKON XUMHUH B
11 xmacce ocymiecTBIsSeTCsS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK M MOHSTHH, SIBISIOUUXCS CUCTEMHBIMH JJIsI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.




OOme ecTecTBEHHO-HAYYHBIC TOHSATHS: HAay4HBIH (PakT, THIOTE3a, 3aKOH, Teopus,
aHalu3,  CHHTe3,  Kiaccuukauus,  NEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, SIBICHHUE.

dusmka: mMaTtepusi, SHEprusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, WU30TOII,
pPaInOaKTUBHOCTh, MOJIEKYJA, YHEPTeTHUECKUI YpOBEHb, BEUIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BELECTBA, (PU3NUYECKHUE BEIIMUMHBI U €AMHULIBI X U3MEPEHMsI, CKOPOCTb.

buonorusi: kieTka, OopraHusM, SKOocHcTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

I'eorpadus: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorua:  XUMHUYecKass  IPOMBIIIJIEHHOCTb,  METAJUIYprus,  MPOU3BOJACTBO
CTPOUTEINIbHBIX MaTepuasos, CEJIbCKOXO35IIICTBEHHOE IIPOU3BOJICTBO, nuuieBas
IPOMBIIIICHHOCTh, (papMalleBTUYECKas IPOMBIIUICHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHX
[IPEnapaToB, MMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHUalIOB, 3JIEKTPOHHAs NPOMBIIIEHHOCTbD,
HaHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IMTPOT'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMSA K pe3ylbTaTaM OCBOCHHS OO0YyYaroLIUMHCA
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronnueckoii OCHOBOM Ui pa3pabOTKH IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SIBISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3ysbTaTOB OCBOGHMS IpeaMeTa «XUMHs» Ha YpOBHE cpenHero oOmero ooOpa3oBaHus
BbIJIEJICHBI CJIEYIOIINE COCTABIISIOINE!

0CO3HaHHE OOYYAIOIIMMUCS POCCHMCKON TI'pa)/1aHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJINYMe MOTUBAIMU K 00Y4EHHIO;

IeJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE KJIFOYEBBIX
LEHHOCTEN ¥ UCTOPUUECKUX TPAIULIUN 0a30BOM HAyKU XMMUH;

TOTOBHOCTh U CIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaThCS B CBOEH JAESTEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0Opa3oBaHus;

HAJIMYME TMPABOCO3HAHMS HKOJOTHMUECKOW KYJIbTYpPhl M CIOCOOHOCTH CTaBUTh €U U
CTPOUTb JKU3HEHHBIE IJIaHBI.

JInuHOCTHBIE pE3yabTaThl OCBOEHMs IpenMera «XHUMHs» JOCTHTalOTCs B €IMHCTBE
yueOHOM M  BOCHUTATENBHOM JI€ATENBHOCTH B COOTBETCTBUHM C T'YMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM U HJEalaMH  POCCUICKOIO
IrpaXAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMHU M TpaBUJIAaMH TOBEICHMUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBIICHUS
JTUIHOCTH 00YyYaIOIHUXCSI.

JIMYHOCTHBIE pe3yabTaThbl OCBOEHHS IMpeaMeTa «XHUMHUS» OTpaXkaloT c(HOpMUPOBAHHOCTD
ONbITa TIO3HABATENIbHOM M TMPAKTHUYECKON MAESITETbHOCTH OOYYaloIIUXCs MO0 peanu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCIIMTAHMSA:

0CO3HaHMsI 00YUYAIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 003aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

IPEJCTaBICHUS. O COLMAIBHBIX HOPMAaxX M IpaBWJIAX MEXJINYHOCTHBIX OTHOLIEHUHN B
KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATENBHOCTU IPU CO3JJaHUN y4eOHBIX MPOEKTOB,
pelIeHnH y4eOHBIX M [T03HABATENIbHBIX 337124, BBIMOJIHEHUN XUMUUYECKUX SKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHMUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHTBI JPYTUX
IIPY aHAJIU3€ Pa3IMYHbIX BUJOB y4EOHOH NesATEeIbHOCTH;
2) NATPHOTUYECKOT0 BOCIIHTAHUS
LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEJUI0 OTEYECTBEHHOU
XUMUU;
YBaKEHHsI K IPOLIECCY TBOpPUECTBA B 0O0JACTH TEOPUM U MPAKTUUYECKOTO IMPUMEHEHHS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHS HAyKH €CTh PE3yJIbTaT [UIMTEIbHBIX HaOIIOICHUH,
KPOIIOTJIUBBIX SKCIIEPUMEHTAIbHBIX ITIOMCKOB, IIOCTOSHHOIO TPY/Ja YUYEHBIX U IIPAKTUKOB;
WHTEpECa M II03HABAaTEIbHBIX MOTHUBOB B IIOJIYYCHUUM U IOCIEAYIOLIEM aHaJIU3e
MH(pOPMALIUU O IEPEOBBIX TOCTUKEHUAX COBPEMEHHOM 0TEUeCTBEHHOW XUMHUU;
3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:
HPaBCTBEHHOI'O CO3HAHMS, STUYECKOIO [TOBEICHHUS,
CIIOCOOHOCTH  OLICHMBAaTb CHUTYyallud, CBS3aHHbIE C XUMHUYECKUMHU  SIBJICHUSMHU,
U IIPUHUMATh OCO3HAHHBIC PELICHUSA, OPUEHTUPYICh HAa MOpPaJIbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE TIOBEJCHUE W TIOCTYNKU CBOUX TOBAPUIICH C IMO3UIUN

HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TIOCIEICTBUN ATHX MOCTYIKOB;
4) hopMUpOBaHHS KYJIbTYPbI 310POBbI:

NOHMMAHUS IEHHOCTEH 3/J0pOBOr0 M 0€30MacHOro o0pasza >KU3HU, HEOOXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIOZICHHSI TIPaBWJI OE30MMaCHOTO OOpAIEHHUsSI ¢ BEIICCTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HHU U B TPYJ0BOH JIEATEILHOCTH,

MTOHUMaHUS [IEHHOCTH TIPaBWJI HWHAWBHIYaIbHOTO W KOJUIEKTUBHOTO

0€30MacHOTr0 MOBEACHHSI B CUTYAIIHSIX, YTPOKAIOIINX 3J0POBBIO U
JKU3HHU JTIOCH;

OCO3HAHHUS TOCNEACTBUA W HEMPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs,

HapKOTHUKOB, KYpEHHUs);
5) Tpy10BOT0 BOCIIUTAHUS:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HCCIICIOBATEIbCKOW JICITEeIHLHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTHX BUIAX JIESATEIbHOCTH;

YCTAaHOBKH Ha aKTHBHOE YYacTHE B PEIICHUU TMPAKTUYCCKUX 3a7ad  COIUAITBHON
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTHUYECKOMY HM3yYEHUIO Mpodeccruid pa3IuvHOTO pojia, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs TPEIMETHBIX 3HAHUH 110 XUMUU;

YBOXCHHS K TPYAY, JIFOJISIM TPY/Aa U pe3yiIbTaTaM TPYAOBOH JIeATSIIEHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaTbHOM TPAeKTOPUH 0Opa3oBaHUS,
Oynymieit mpodecCuu U peaar3alid COOCTBEHHBIX KU3HCHHBIX TUIAHOB C YIETOM JTUIHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, MHTEPECOB U MOTPeOHOCTEN 00IIIeCcTBa;

6) 3K0JI0rM4ecKOro BOCIIMTAHHUS:

9KOJIOTHYECKH 11e7IeCO00pa3HOro OTHOMICHUS K TPUPO/JIE, KaK UCTOYHHUKY CYIIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHMMAaHHUS TJI00AJBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM, BIUSHUS dKOHOMHUYECKUX
MIPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHOMN Cpebl;

OCO3HAHUS HEOOXOIUMOCTH UCTIOIB30BAHUS JOCTHKCHUI XUMHH ISl PEIICHUS BOIIPOCOB
paIoOHATBHOTO MIPHPOIOTOIB30BAHUS;

AKTUBHOT'O HEMPUATHS ACHCTBUH, MPUHOCAIIUX BpEIl OKPYXKAIOIIEH MPUPOIHOU cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHUECKHUE TMOCIEACTBHUS MPEITPUHUMAEMBIX
JIEUCTBUI U MPEIOTBPAILATH HX;

HAIUYUS PA3BUTOTO JKOJOTUYECKOTO MBINIICHUS, JKOJOTUYECKOW KYJIbTYPBHI, OIBITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATHCS HMH B
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MO3HABATEIILHON, KOMMYHUKATHBHON U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTHBHO
MIPOTHBOCTOSATH UJICOJIOTHH XeMO(hOoOHH;
7) HEHHOCTH HAYYHOI0 MO3HAHMA:

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHON NIPAKTUKH,

MOHWMAHUS CHeNUUKA XWMHH KaK HayKd, OCO3HaHHS €€ poiau B (HOPMHPOBAHHH
paIrMoOHAIBHOTO HAYYHOT'O MBIIIICHHUS, CO3JJaHUH IIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKaIOIEeM
MHUpE KaK O €IMHCTBE IMPUPOALI M YEJIIOBEKA, B MO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEU H
pPEIICHUH TIPOOJIEM COXPAHEHHS IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJIi COBPEMECHHON NMBUIM3AIMU: B €
T'YMaHUCTUYECKON HAIPaBJICHHOCTH M Ba)KHOW POJU B CO3JaHMM HOBOW 0a3bl MaTepHAIbHON
KYJIBTYPBI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTMYECKOHM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCreYeHnH YCIOBHIA YCIIEITHOTO TPY/Aa M SKOJIOTHUECKA KOM(POPTHOU KU3HU KAKIOTO WieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpPAaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IMOJyYaeMble 3HAHUS IS
aHaym3a U OOBSICHEHMS SIBIICHUH OKPYXKAIOIIETO MUpPA U MPOUCXOMANIUX B HEM H3MCHCHHM,

YMCHUSA ACJIAaTh O60CHOBaHHI)I€ 3aKJIFOYCHHA Ha OCHOBC HaY4YHBIX (1)aKTOB U UMCHOIIUXCA JaHHBIX
C TICJIBIO MOTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO HCITOJIb30BATh XUMUYECKUE 3HAHUS JIJISl PEIICHUs MpodIemM
B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX,

UHTEpeca K MO3HAHUIO U UCCIICI0BATEIbCKOM JIESITEIIbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HENPEphIBHOMY OOpa3oBaHHI0O M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAHUH TI0O XUMUM B COOTBETCTBUU C >KMU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B pa3nuuHbIX cdepax mpodeccnoHaTbHOMI
JeATELHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3ybTaThl OCBOCHUS yU€OHOTr0 IpeiMeTa «XUMUs» Ha YPOBHE CPEIHETO
o01m1ero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUI (POPMUPOBAHUS MUPOBO33PEHUS 00YUAIONINXCS MEKAUCHUIUINHAPHBIE
(MeXmnpeIMeTHbIE) O0IIeHayUHbIe TOHITHS, OTPaXKaroIIHNe IIeJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cieluPHUKy METOJIOB MO3HAHMUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTUs, SIBIEHUE, POIIECC, CUCTeMa, HAY4YHbIH (DaKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHUE, Ha0II0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJbHbIE  ydyeOHble  JeiicTBuA  (TMO3HABaTeNbHbIE,  KOMMYHUKATHBHBIE,
perynatuBHble), oOecneunBatoniye (GopmupoBaHHe (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIbHONM KOMIETEHIIMH 00y4aroInxcs;

CIIOCOOHOCTh ~ OOYy4YarOIIMXCS ~ MCIOJb30BaThb  OCBOEHHBIE  MEXKJIMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHUBEpCalbHble y4yeOHbIe JACHCTBHS B IO3HABATEIBHOM U
COLMAJIBHON MPAKTHUKE.

MertamnpeaMeTHble Pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHMBEPCATBHBIMU Y4EOHBIMU
II03HABATEIbHBIMH, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

OBjaagenue YHUBEpPCAJIbHBIMHA y'—leﬁﬂbIM]{I no3HaBaTeEJIbHbIMH IICﬁCTBI/[ﬂMI/I:

1) 6a30BbIE JJOrHYECKHE TeHCTBUS:
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CaMOCTOSITENIbHO  (OPMYJIMPOBATh W  aKTyaJM3UpPOBaTh MpoOJIeMy, BCECTOpPOHHE €
paccMaTpuBaTh;

ONpEAENATh LEIU AESITEIbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUM HMX JIOCTHIKEHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTU C TIOCTABJICHHBIMU LIEJISIMH;

UCIOJIb30BaTh IPU OCBOECHUU 3HAHUM NPUEMBI JIOTUYECKOIO MBIIIJIEHUS — BBLIACIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBAThb WX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICJIbHBIX (PAaKTOB U SIBIICHHIA;

BbIOMpATh OCHOBAaHUSA M KPUTEPUU JUIsl KIacCHU(PHUKAIMU BEUIECTB U XUMHUYECKHX PEaKIIU;
YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y N3Y4aeMbIMU SIBJICHUSIMMU;

CTPOUTH JIOTMUECKHUE pacCyXJAeHUs (MHIYKTUBHbIC, MACIYKTUBHBIC, [0 aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SBICHHSX, (HOPMYIHUPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

IPUMEHSTh B MPOILECCE MO3HAHMSI, UCHOJIb3YEMbIE B XUMHH CUMBOJIMYECKUE (3HAKOBBIE)
MOJIEJIH, IPE0OPa30BbIBATH MOICTbHBIC IPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOI) 2JIEMEHTA,
XUMHYecKass (GOopMyna, ypaBHEHHE XHMHUYECKOW peakuuud — TpU PEIICHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHBIC MOJIEJIbHBIC MPEACTABICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUYECKUX PEaKLIUM.

2) 6a30BbIe HCCIIEN0BATEILCKHE TeCTBHS:
BJIa/IETh OCHOBAMHU METOJOB HAyYHOTO MMO3HAHUS BEIIECTB M XUMUYECKUX PEaKIINH;

dopMynupoBaTh LEAM M 33JaYd  UCCIIEJOBAHMS, HCIIOJIb30BATh  IIOCTABJIEHHBIE U
CaMOCTOSITENIEHO C(hOPMyITUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI LIS
(bopMHpOBaHHUS TUIIOTE3bI 110 TPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHU;

BIAJETh HABBIKAMU CAMOCTOSITEJIBHOIO IUIAHMPOBAHUSA M HPOBEAEHUS  YUYEHHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsS HaOMIOJaTh 3a XOAOM IPOLECCa, CAMOCTOSTENIBHO
IOPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIHUPOBaTH OOOOLIEHHS M  BBIBOABI OTHOCHUTENBHO
JIOCTOBEPHOCTH DPE3YJIbTaTOB HCCIIEIO0BaHMS, COCTABIATH OOOCHOBAaHHBIA OTUET O MPOAEIAHHON
pabore;

pUOOpeTaTh ONBIT YYEHUUECKOIN HCCIIeI0BaTENbCKON U IPOEKTHOM AEsITETbHOCTH, MPOSIBIISITH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOUCKY METOJIOB pEIlIeHUs] MPaKTHYECKUX 3a/ad,
NPUMEHEHHUIO Pa3IMYHbIX METOI0B MO3HAHUS.

3) padora ¢ uHpopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMYHBIX UCTOYHUKAX MHPOpMALUHU (HAy4HO-TIOMYJIsIpHAs JUTeparypa
XUMHUYECKOTO COJIEp’KaHUs, CIOpaBOYHBIE TocoOus, pecypchl HHTepHera), aHanu3mMpoBaTh
MH(POPMALIMIO Pa3IMYHBIX BUJOB U ()OPM NPECTABICHUS, KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh
Y HEMPOTUBOPEUNBOCTH;

dopMynupoBaTh 3ampockl W TMPUMEHATh pPa3IUYHbIE METOJbl IpPH TOUCKE U OoTOOpe
uH(pOopMali, HEOOXOAUMOM /1JIs BBIIOJIHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BaHUS HMH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMy TpeAcTaBieHus HHPOpMaruu (CXeMsbl,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KaUECTBE CPEJCTBA IPU paboTe ¢ XUMUYECKON MH(pOpMaIHEH:
INPUMEHSTh MEXIIpeIMeTHbIe ((u3nueckue M MaTeMaTH4ecKhe) 3HaKh W CHUMBOJIBI, (OPMYIIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPEe0Opa30BbIBATh 3HAKOBO-CHMBOJIMUECKHE CPECTBA HATJISAHOCTH.

OBJaagenue YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH JeiiCTBUSIMHU:

3a/laBaTh  BOMPOCHI IO CYIIECTBY OOCYXIaeMoil TeMbl B XOJe JUAIOra W/WIu

JIMCKYCCHHU, BBICKA3bIBaTh HJIeH, (POPMYIHMPOBATH CBOMU TMPEIIOKEHUS OTHOCHUTEIHHO BBHITIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3EHTAlMEHd pe3yJabTaTOB IO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX
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CaMOCTOSITENILHO HJIM COBMECTHO CO CBEPCTHHUKAMHM IMPHU BBIMOJIHEHUN XMMHYECKOTO IKCTICPUMEHTA,
MPAKTUYECKON pabOTHI IO UCCIICIOBAHUIO CBOMCTB U3y4aeMbIX BEIICCTB, pPeaTU3aI[H

y4eOHOTO MpOeKTa u bopmynrpoBaTh BBIBOJBI o
pe3yiibTaTaM HPOBEACHHBIX MCCICAOBAHUN IMYyTEM COTJIACOBAHMS TO3MIMA B XOJC OOCYXICHHS H
oOMeHa MHEHHUSIMH.

OBnaneHne YHUBEPCAJIBHBIMU PEryJIATUBHBIMHU JelCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIISITH CBOK TO3HABATEILHYIO JICSITEIBLHOCTD,
ompenensss e€ MeIr W 3aJadd, KOHTPOJIUPOBaTh W 1O Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii  alTOPUTM JICUCTBUN TPH BBHIMOTHCHHHM YYEOHBIX W HCCICIOBATEILCKHX 3aj1ad,
BBIOMpaTh HamOosee 3(PPEeKTUBHBIA CIOCO0 MX pelieHUs ¢ y4E€TOM IOIYYEHHUs HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYCCKUX PEAKIIUX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIIBHOCTHA HAa OCHOBE CaMOAHAIM3a U CAMOOIICHKH.
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INPEJIMETHBIE PE3YJIbTATbBI

10 KJIACC
[TpenmerHble pe3ynbTaThl OCBOEHHs Kypca «OpraHudyeckas XMMUsS» OTPAXKaroT: c(hOPMUPOBAHHOCTD
IIPEACTABJIICHUIM O XMMUYECKOM COCTABIIAIOIIECH €CTECTBEHHO-HAYYHOU
KapTUHbl MHpa, POJM XUMHM B IO3HAHUM SIBJIEHUN NpUpPOAbI, B (OPMHUPOBAHUU MBILUICHUS U
KYJBTYPBI JINYHOCTH, €€ (DYHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOAUMOM ISl pEIIeHUs TPAKTHIECKUX
3aj1a4y ¥ 9KOJIOTHYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U NIPUPOIHON CpeIe;

BJIQ/ICHUE CHCTEMOM XMMHYECKHMX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOUINE MOHSITHS
(XMMMUYECKUIl  3JI€MEHT, aToM, OJJIEKTpOHHAas 00O0JoYKa aToMa, MOJIEKYJa, BaJEHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas W
COKpaIll€HHas1), MOJIb, MOJISIPDHAsl Macca, MOJISIpHBIA 00BEM, YIJIEpOAHBIN CKeseT, (yHKIHOHAIbHAS
rpynna, pajukai, U30Mepusi, U30MEpbl, TOMOJOTUYECKHUI psijl, TOMOJIOTH, YIJIEBOJOPOIbl, KUCIOPO.
U a30TCOJEpIKALINE COEJUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpHs CTpOeHUs oprannyeckux Beuiects A. M. bytiiepoBa, 3akoH
COXPaHEHMsI MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH A3bIK XMMUU; MUPOBO33PEHUECKHUE
3HaHUS, JIeKAIIMe B OCHOBE INOHWMAaHHS NPUYUHHOCTH W CHCTEMHOCTH XHMHUYECKUX SIBJICHUH,
(akTOJIOrMUeCKUe CBEAECHUS O CBOMCTBAX, COCTaBe, MOJYYEHUH M O€30IacCHOM HCIIOJIb30BAaHUU
BOXHEHIINX OPraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKON JEATEIILHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE NMPU3HAKU MOHATUH, yCTAaHABIUBATh UX
B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSATHS IPU OIMCAaHUM COCTaBa, CTPOEHUS U
IPEBpALCHUH OPraHNYEeCKUX COeIMHEHUH;

c(OpMUPOBAHHOCTh YMEHUN HCIOJIb30BAaTh XHMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHMUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHOI) (opMya OpraHMYECKUX BEIIECTB U
YPaBHEHUH XMMUYECKUX pPEaKIMH, M3roTaBIMBaThb MOJEIN MOJIEKYJ OpPraHMYECKHUX BELIECTB JUIsS
WITIOCTPAIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH YyCTaHABIMBATh IPHHAJICKHOCTh H3YYEHHBIX OPTraHUYECKUX
BEIIIECTB 110 UX COCTaBYy U CTPOEHUIO K OIpeIeIEHHOMY KJIacCy/TpyIie COeANHEHHUH (YriieBOI0pOIbI,
KHUCIIOPOJIT M Aa30TCOJEpIKAaIlMe COEIUHEHMs, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUs), JaBaThb UM
Ha3BaHUs 1o cucremarndeckoir HomeHkiarype (IUPAC), a Taxxke NpUBOJUTH TpHUBHUAIbHbIE
Ha3BaHMs OTHENBbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPONWIEH, aleTHIEeH, STUJIECHIJIUKOJIb,
IIMUepuH, ¢GeHod, (GopMabAeru]l, aneTaigbIeru], MypaBbHHAas KHUCIIOTA, YKCYCHas KHCIOTa,
OJIEMHOBAsI KUCJIOTa, CTeapUHOBasi KUCIIOTA, TII0K03a, (PYKTO3a, KpaxmaJ, LeJUIi0J103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS ONPEACTATh BHUJIbl XUMHUYECKOM CBSI3M B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHUS PUMEHSThH MOJOKEHUSI TEOPUU CTPOCHHS OPTaHUYECKUX BEILECTB
A. M. BytnepoBa /i 00bSICHEHHS 3aBUCUMOCTH CBOICTB BEIIECTB OT MX COCTaBa M CTPOCHMUSI; 3aKOH
COXPaHEHHsI MacChl BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEepPHU30BaTh COCTAB, CTPOCHUE, PU3UUECKUE U XUMHUECKUE
CBOWCTBA THIHUYHBIX IPEJICTABUTENEH Pa3MYHBIX KJIACCOB OPraHWYECKMX BEIIEeCTB (MeTaH, JTaH,
STUJICH, TPOIWJIEH, aleTuieH, OyramueH-1,3, metunOyraaweH-1,3, OeH301, METaHOJ, 3TaHOI,
STUJICHIJIMKONb, TIUIEPHH, (HEHOJ, aleTalbJeru]l, MypaBbUHAs M YKCYCHAas KHUCIIOTBI, TJIIOKO3a,
Kpaxmall, IeJUII0J03a, aMUHOYKCYCHas KHUCIJIOTa), WJUIIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXIY
HUMH YpPaBHEHHSIMH COOTBETCTBYIOIIMX XHMHUECKHUX PEAKIMHA C HMCIOJBb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh MCTOYHHKH YIIIEBOJOPOJHOIO CBHIPbs (HE(TH,
MPUPOJTHBIA Ta3, yrojib), CIOCOOBI WX TEpPepadOTKM M MPAKTHYECKOE NPHUMEHEHHE IPOJIYKTOB
nepepadoTKH;
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c(OpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUUCICHUS MO XUMUYECKUM YpPaBHEHHSIM (MaccChl,

00béMa, KOJMYECTBA HCXOJHOIO BEILIECTBA WJIM NPOAYKTa pPEAKLUUU [0 HU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJIHOTO u3 HCXOJHBIX
BEIIECTB WIN ITPOJYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHHU BIAJCTh CHCTEMOH 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO
[IO3HAHUS, UCIIOJIb3YEMBIX B XMMUU MPU U3YYEHUU BEILECTB M XMMUYECKUX SIBJIECHUM (HAOII0IEHUE,
U3MEepeHHe, HKCIEPUMEHT, MOJCIUPOBAHKE), MCIONb30BaTh CUCTEMHBIE XMMHUYECKHUE 3HAHUS IS
IIPUHATUS PELICHUN B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHUEM;

c(OPMUPOBAHHOCTh YMEHHH COONIOAATh TpaBHJIA IOJB30BAHHUS XHMHUYECKOW TOCYAOH H
1abopaTopHbIM O00OpYIOBaHUEM, a TaKXkKe MpaBuia OOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMH 110 BBIIIOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHMHM TUIAHUPOBATh M  BBINONHITH XUMHUYECKHH JKCIEPUMEHT
(mpeBpallleHusi OpraHMYeCKUX BELIECTB IPU HarpeBaHUM, IOJYyYEHHE ATHJIEHA U H3YyYEHHUE €ro
CBOICTB, KaUeCTBEHHBIC PEAKIIMH OPraHUYECKHX BEIIECTB, JCHATypalus OEIKOB IPHU HArpeBaHUH,
[[BETHBIC PEAKIMU OCITKOB) B COOTBETCTBUH C MPABHIAMH TEXHHKH O€30MAaCHOCTH MPU OOpaIeHUH C
BEIIECTBAMH U  JIaDOPaTOpPHBIM  O0OPYJOBaHUEM, MPEACTABISATh PE3YIbTaThl XHUMHUYECKOTO
IKCIIEpUMEHTa B ()OpPME 3aIHCH YPaBHEHUI COOTBETCTBYIOUIMX PEAKIMHA M (POPMYITHPOBATH BBIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3UPOBATh XUMUYECKYI0 HH(OPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanmu, UHTEpHET U IpYTrHX);

c(OPMHPOBAHHOCTh YMEHHUI COOJIOIATh MPAaBUIIA SKOJOTHUECKH eNIecO00pa3HOTro MOBEICHUS
B OBITY M TPYIOBOW JAEATEIHHOCTH B LEISAX COXPAHEHHUS CBOETO 3/I0POBbS U OKpYKaromen
IIPUPOJHOM Cpebl, OCO3HABATh OINACHOCTb BO3ICHCTBHS HA JKMBBIE OpPraHU3MBblI ONPEIEIEHHBIX
OpPraHMYeCKHUX BEIIeCTB, MOHMMas cMbichn mnokazarens IIJIK, moscHsATh Ha mpuMepax CcrocoObl
YMEHBIIEHUS U IPEAOTBPALIECHUS UX BPEIHOIO BO3ECHCTBUS HA OPraHU3M YEJI0BEKa;

JUI 00YYaroLMXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbS: YMEHHUE NPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYIHBIX METO/1aX MO3HAHUS BEIIECTB U XMMHUECKUX SIBICHUI;

JUISL CIeNbIX M cIaboBUASAIINX OOYy4arOUIMXCs: YMEHHME HCIOJIb30BAaTh Pebe()HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins muist 3anucu Xxumuueckux Gopmyi.

11 KJIACC

[TpenmeTrHbIe pe3ynbTaThl OCBOCHHUs Kypca «O011ast 1 HeopraHuuecKasi XUMHs» OTPakaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKOW COCTABIISAIONICH €CTECTBEHHO- Hay4YHOM
KapTUHBl MHpA, POJM XMMHUU B TO3HAHWUU SIBICHUU MPHUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U
KYJIBTYpBI JINYHOCTH, €€ (PYHKIMOHAIBHON rpaMOTHOCTH, HEOOXOAUMOM JJISl pELICHHS PAKTUYECKUX
3aJa4 ¥ 9KOJIOTHYecKr 000OCHOBAaHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO U IPUPOAHOI cpee;

BJIQJICHHE CHCTEMOM XMMHYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOUINE MOHSTHS
(XMMUYECKHUI DJIEMEHT, aToM, W30TOIl, S-, P-, O- 3JEeKTpOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJa,
MOJIb, MOJISIPHBIM 00BEM, BaIEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKast
CBsI3b (KOBAJCHTHAs, MOHHAs, METAIJIMUECKasi, BOJOPOJHAs), KPUCTAIMYECKas PpeIIETKa, THUIIBI
XUMHUYECKHUX PEaKIil, pacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTUYECKAsT TUCCOLIUALNS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKON pEaKli, XUMUYECKOE PaBHOBECUE);TEOPUH U
3aKOHBI (TeOopus AJIEKTPOJIUTUYECKOW nucconmanuu, nepuoauueckuit 3akon [[. M. Menneneesa,
3aKOH COXPAHEHHUS! MacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPALLEHUS DHEPIUU MPU XUMHUYECKHUX
peaxusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMHUHM, MUPOBO33PEHUYECKUE 3HAHUSA, JIeXkKallne
B OCHOBE IOHMMAaHHUS NPUYUHHOCTH M CHUCTEMHOCTH XUMHUECKUX SBJICHHUH, (PaKTOJIOTHMUYECKHE
CBeJCHHUS O CBOIICTBAX,
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cocTaBe, OJy4YeHUHU 1 0€30aCHOM MCIOJIb30BAaHNHU BaKHEUIIINX HEOPraHMUECKHUX BEIIECTB B OBITY U
MPaKTUYECKOU JeATEIbHOCTH YEI0OBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISBISTh XapaKTEPHbIC MPU3HAKUA TOHATHMN, YCTAaHABIMBATH UX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHITHUS IIPU ONMMCAHUHM HEOPTAaHUYECKUX BEIIECTB U
UX MIPEBpAILCHUI;

c(OpPMUPOBAHHOCTh yMEHUW HCIOJB30BaTh XHUMHUYECKYI) CHUMBOJIUKY JUISS COCTABJICHHUS
dbopMys1 BELIECTB U YPaBHCHU XUMHUYECKHX peakiuii, cuctemaTuieckyro HomeHkiarypy (IUPAC) u
TPUBUAJIbHBIE HA3BaHUs OT/EJIbHBIX HEOPraHUYECKUX BEHIECTB (YrapHbId Ta3, YIJIEKHCIbINA ras,
aMMuaK, raiméHasi U3BeCTh, Heral€Has u3BecTb, MUThEBAs COJla, UPHUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUU OMPECNIATh BAJCHTHOCTh U CTCICHb OKHUCICHHS XHUMHYECKUX
9JIEMEHTOB B COEAMHEHUSX Pa3IMYHOTO COCTaBa, BHUJl XMMHUYECKOW CBSI3U (KOBAJICHTHAs, MOHHAS,
MeTaJUIMuecKasi, BOAOPOJHAs) B COCAMHEHUSX, THUN KPUCTAUIMUECKOW PEmETKH KOHKPETHOTO
BelecTBa (aTOMHasl, MOJCKYJspHas, WOHHAs, MeTaJUIMuecKas), XapakTep CcpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUM YCTAaHABIMBATH MPUHAJJICKHOCTh HEOPTAaHMUYECKUX BEIIECTB 10
UX COCTaBY K OMNpEIeIEHHOMY KIACCy/TpYIIe COEAMHEHUN (MPOCThIE BEIIECTBA — METAIbl U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE TUAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh, ~ YMEHHHM  pacKpblBaTh CMbICH  mnepuogudeckoro 3akona [JI. W.
MenneneeBa U J€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOINIYIO, OOBSCHUTEIBHYIO U TPOTHOCTUYECKYIO
byHKINY,

c(OpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh JIEKTPOHHOE CTPOECHHUE ATOMOB XUMHUYECKHX
sanemeHToB 1—4 mepuonos [lepuonnueckoii cuctembl xumudeckux siaementoB [[. WM. Menneneesa,
UCIIONIB3Ysl TIOHSTUS «S-, P-, 0-3JIEKTPOHHBIE OPOMTANIN», «IHEPrETUYECCKUE YPOBHHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHUYECKUX JJIEMEHTOB M WX COCAMHEHUH M0 TepuojaM M
rpynnaM Ilepuoanueckoit cucremsl xumudeckux sneMeHToB JI. M. Menpaeneesa;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME XMMHYECKHE CBOWMCTBA
HEOPraHWYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKON CBS3U
MEXy HEOPraHWYECKHMMH BEIIECTBAMHU C TIOMOIIBI0 YPAaBHEHUU COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKkuuii;

c(OpPMUPOBAHHOCTh yMEHHS KJIacCU(PHUIMPOBATh XMMHUYECKHE PEAKIUU [0 PA3TUYHBIM
MpU3HaKaM (YUCIIYy U COCTaBYy pEarupyrollnx BEMIECTB, TEIUIOBOMY 3(PeKTy peakiuu, n3MEHEHUIO
CTETeHEe OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABJISITH YPABHEHHSI PEAKIMHA pPa3IMYHBIX THUIIOB, TMOJHBIE U
COKpaIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO 0OMEeHa, YYUThIBAsl YCIOBUS, PU KOTOPBIX 3TH PEAKIINH
UIYyT 710 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIIMH, MOATBEPIKIAIONINE KaYeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTAaHWYECKUX BEIIECTB, PACMO3HABATH OMBITHHIM MYTEM HMOHBI, IPUCYTCTBYIONIHNE B
BOJHBIX PAaCTBOpPAaX HEOPTraHUYECKUX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHH paCKpbhIBaTh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peaKIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHAITH 3aBUCHUMOCTH CKOPOCTH XUMHYECKOW PEAKIUU OT
pa3IMYHbIX (PAKTOPOB; XapaKTep CMEMICHUS XMMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEITHETO
BozaeiicTBus (nmpuHuun Jle Illarense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMHUYECKHE TPOIECCHI, JIeKAIUE B OCHOBE
MPOMBINIUICHHOTO ~ TIOJIYYCHHsS] CEPHOM KHCIOTH, aMMHakKa, a Takxke CHOPMHUPOBAHHOCTH
Mpe/CTaBlICHU 00 OOIIMX HAayYHBIX NPUHIUIAX U OSKOJOTHYECKHX MpoOjIeMax XHUMHUYECKOTO
IIPOU3BO/ICTBA;
c(OpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCIEHUS C UCIHOJIb30BAaHUEM TOHSATHS
«MaccoBasi J0JIs BEILeCTBAa B PACTBOPE», OObEMHBIX OTHOILIECHUM ra30B MpU XUMHUECKUX PEaKLIUX,
MacChl BEIIECTBA WJIM 00BhEMA Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce



Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEMIOBOT0 3 (eKTa peakliuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCcChl BELIECTB, [IPEBPALLECHUS U COXPAHEHUSI DHEPIUH;

c(OpPMUPOBAHHOCTh YMEHHU COONIOAATh NpaBHJA IOJB30BAHHUS XHUMHUYECKOH MOCYHOH W
7a00paTOpPHBIM 00OPYAOBAaHHEM, a TAaK)Ke MpaBHUia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATb M  BBIIOJHATH XUMHYECKHH SKCIIEPUMEHT
(pa3nokeHue MepoKcuaa BOAOPOAA B IMPUCYTCTBUHU KaTalM3aTopa, ONpPENIeIeHUue Cpelbl pacTBOPOB
BEIIIECTB C MOMOIIBIO YHHUBEPCAIHLHOIO MHAWKATOPA, BIUSHHE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTH
XMMHUYECKON pPeakLny, peakliMi HOHHOro 0OMeHa, KaueCTBEHHbIE peakuy Ha Cyinbdar-, kKapOoHaT- U
XJIOpUJ-aHUOHBI, HA KATUOH aMMOHMSI, pELICHUE 3KCIIEPUMEHTAIBHBIX 3aJa4 110 TeMaM «MeTauibi»
u «Hemerannasl») B COOTBETCTBMM C IpaBWJIAMM TEXHUKH O€30IMACHOCTH MpH OOpalleHUH C
BEIIECTBAMH M J1a0OpPaTOpPHBIM OOOPYAOBAaHUEM, TMPEACTABIATH Pe3yJIbTaThl XUMHYECKOTO
JKCHEpUMEHTa B (hopMe 3alIUCH YPABHEHUH COOTBETCTBYIOIIUX peakluil U (hOpMyIUpOBaTh BHIBO/IBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMM KPUTHYECKH aHAJIU3UPOBaTh XMMHUYECKYI HH(OpMaIuio,
M0JIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKauuu, MIHTepHeT u 1pyrux);

c(OPMHUPOBAHHOCTh YMEHHI COOJIOIATh MPAaBUIIA SKOJOTHUECKH IeNIecO00pa3HOTro MOBEICHHS
B OBITY U TpPYAOBOW J[EATEIILHOCTH B IENSAX COXPAaHEHMsI CBOEro 3/I0pOBbsi U OKpY)KaoLIeH
IIPUPOJHOM Cpellbl, OCO3HABAaTh OINACHOCTb BO3ACHCTBHSA Ha JXUBBIE OPIaHU3MBI OIpPENEIEHHBIX
BellecTB, noHuMmas cmbica nokaszatens [I/IK, mosicHsaTh Ha mpumepax crnocoObl YMEHBUIEHHS U
IIPEIOTBPALLCHNS UX BPEIHOIO BO3ACHCTBHS HA OPIaHU3M UYEJIOBEKa;

JUIsl 00y4aroLUXCsl ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbsI: YMEHUE NPUMEHSATH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOJaX MMO3HAHUS BELIECTB U XUMUUECKUX SBICHUH;

JUISL CIeNbIX M cIaboBUASAIINX OOYy4arOUIMXCs: YMEHHME HCIOJIb30BATh Pebe()HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins ni1st 3anucu Xxumuueckux Gopmy.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KonnuectBo yacos
HaumeHnoBanue pa3nenoB u Tem
Ne n/mt Kontponbnsle | Ilpaktuyeckue
MIPOrPaMMBbI Bcero
paboThI paboThI
1 TeopeTuueckre OCHOBBI OPraHUYECKOMN 3
XUMUHI
2 YTI1eBoA0POIBI 11 1 1
3 Kucnoponcoaep:xaiiue opranndeckue 13 1 1
COCIIMHEHUS
4 A3oTcoepkaliie opraHu4ecKue 3 1
COCIIMHEHUS
S) BBICOKOMONIEKYJISIDHBIE COCTMHEHUS 4 1
OBIIEE KOJIMYECTBO YACOB I10 34 5 4
ITPOT'PAMME
11 KJIACC
KosmuecTBo yacos
HanmeHnoBanue pa3zenoB u TeM
Ne n/mm Kontponeubie | IlpakTuueckue
MPOrPaMMBbI Bcero
paboThI paboThI
1 TeopeTrnyeckne OCHOBBI XUMUH 13 1 1
2 Heopranmueckas Xumust 17 1 2
3 XUMUS U )KU3HD 4
OBLIEE KOJIMYECTBO YACOB I1O 34 2 3
ITPOT'PAMME
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