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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit Denepanumy, TpeOOBaHM K pe3yJbTaTaM OCBOCHUS
dbenepanbHOM 00pa3oBaTENbHONM MPOTPaMMBbI CpeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DefepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera « XuMus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit denepanuu,
pealn3yIoNMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEHUN
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/OB K pa3paboTKe MporpamMMmbl IO XUMHUH, K OIPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIeJeH,
COJEpKaHUs, Pe3ylbTaToOB OOyuYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEplIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YeJI0BEKa, a TAKXKE IKOJIOTUYECKH OOOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3/I0POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHHEe OOyYarOIIMXCS Ha
YPOBHE CpeIHEro o011ero o0pa3oBaHus cpeiCTBaMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAECIECHbl B MpPOTrpaMMe MO XHUMHH C
y4€ToM creuu@uKd HayKd XUMHUH, €€ 3HAYeHUs B TO3HAHUM MPUPOABI U B
MaTepuaIbHON KM3HU OO0ILECTBa, a TaKKe C YUETOM OOIIMX LeJel U MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIpaeT 0coOyro poJib B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOH BKJIaJ1 B (GOPMUPOBAHKE PALIMOHAIIBHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTMU PUMEHEHUSI.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbI0 MUPOBOI KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W JKM3HU KaxJIoro ujeHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka



co3ujiaTesibHasi, Kak HayKa BBICOKMX TEXHOJIOTUW HaIlpaBlieHa Ha PEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUECHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKCHUS
0o0pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa  «XUMUS»  SBIAIOTCA 0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOlas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecrnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpPraHW4YecKas XUMHS» CcPOopMHpOBaHa B MporpaMMe IO XMMHHU HAa OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4eOHOro marepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHUS OPTraHUYECKUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
MPEACTABICHUI O CTpOeHUHU BenlecTB. CBeeHus 00 U3ydyaeMbIX B Kypce BeIlecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHM4eckoM  XHMMHUU  MOJYYalT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAILHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIUH.

[Ton HOBBIM yriaoMm 3peHUss B TmpeameTe «Xumus» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00YyJarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o0m1aromel 10 0OBACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunasa cucrema 3HaHUM O BaKHEWIHMX BEUIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHUS JoNONHsIeTCs B Kypeax 10 u 11 kiaccoB anemenTamu
COZIEpKaHMs, UMEIOUIUMHU KYJIbTYPOJIOTUYECKUA M MNPHUKIATHOM Xapakrep. OTH



3HAHUS CIOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBS3M XUMHH C JIPYTUMHU HayKamw,
PAacKpBIBAIOT €€ pOJIb B IO3HABATEIBHON M IPAKTUUECKOMN AEATEIbHOCTU YEJI0BEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U IPAKTUYECKUX MPUWIOKEHUN XUMHH, TOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTUYECKUA OCMBICIMBATh UHPOPMAIIMIO U IPUMEHSATD €€ JUIs OTIOJTHEHUS 3HAHUH,
PELIECHUS HHTEJUIEKTYJIbHBIX U DKCIIEPUMEHTAJIbHBIX HCCIIEI0BATENbCKUX 3a/1a4. B
LEJIOM COJAEpKaHUE y4yeOHOro mpeamera «XUMHs» JAHHOTO YPOBHS H3Yy4YCHUS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAIOIINXCS MUPOBO33PEHUECKON OCHOBBI
JUIsT TIOHUMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepUalibHOE €IUHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOro MUpa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUN MYTEM DKCIIEPUMEHTA
U pEHICHUs MPOTUBOPEUYUN MEXKIy HOBBIMU (akKTaMU U TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
Takke MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPbsI, CO3/IaHUsI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOyyYaromuxcsi MPUHATHIC MNPOrpaMMOM MO XMMHUHU TOJXOJAbl K OIpPEISICHUIO
COJIEp’KaHMsI M TOCTPOCHUSI TMpeaMeTa MpeaycMaTpuBaroT (GopMupoBaHUE
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUHN, UMEIONUX 0a30BO€ 3HAUCHHE JIJISl PA3IMUHbBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uH(popMauy, HEOOXOAUMBIX [UJIi MNPUOOPETEHUS OMNbITa MPAKTHYECKOW U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH, 3aHUMAIONICH BaXXHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpemnojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero odiero oopa3oBaHus, IPH ONPEICICHUH
COJICPKATEJIbHOW XapaKTepUCTUKU 1IeJIeM M3ydeHHUs TpeaMeTa HampaBiICHUEM
MEePBOCTENIEHHOW 3HAYMMOCTH TPAIUIMOHHO MpU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMUYECKON HAyKH Kak 00JIacTH COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YeJIOBEKa U KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM NMOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YeHUs
npeaMeTa SBIISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU IEJISIMH M3YyYCHUS MpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 i1.) siBisIIOTCSA:

e (QopMHUpPOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUM KaK  BaKHCHIICH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOEHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
00001IIeHNI T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;



e (opMHpOBaHUE U PA3BUTHUE MPEACTABICHUN O HAYYHBIX METO/AX MO3HAHUS
BELIECTB U XUMUUYECKUX PEAKIINNA, HEOOXOIUMBIX JUIsl IPUOOPETEHHS] YMEHUHN
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XMUMHUYECKHUX SIBJICHHUM, HMMEIOIIUX
MECTO B IIPUPOJE, B IPAKTUYECKON U TOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XUMHYECKOTO OKCIIEPUMEHTA, COOJIOJIEHUEM  IPaBUI
0€3011acHOr0 OOpaIeHHsI C BELIECTBAMH.

Hapsiny ¢ aTum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
npeaMeTa B MPorpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUHU C
HOBBIMM IPHOPUTETAMU B CUCTEME cpeAHero oomero oOpa3zoBanus. CerojiHs B
IPENoAABaHUM XUMHH B OOJIbIIEH CTENEHU OTIAETCS NPEANIOYTEHUE TPAKTUUECKON
KOMIIOHEHTE COJEpKaHusl OOy4yeHus, OPHEHTHPOBAHHONM Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTEIbHON OpraHu3aliyi, BIIAJICIOIIET0 HE HabOpoOM
3HaHWW, a (PYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIOCOOAMHM W YMEHHUSIMHU
AKTUBHOTO MOJYYEHUs 3HAaHUI U IPUMEHEHUS UX B PEAIbHOM JKU3HM JUJISl pELICHMUS
IPAKTUYECKUX 3aj1au.

B cBsi3u ¢ 3TUM IIpH M3y4E€HUHU NpeaMeTa « XUMUSD) TOMUHHUPYIOIIEe 3HaUCHHUE
IpUOOPETAIOT TaKue IeNU U 331a49H, KakK:

amanranus o0yJaromMxcsl K YCIOBUSM TUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHMsIX, CB3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopmupoBanne y OOy4arommxcs KIIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCAaJbHOE 3HAUEHUE MJIi pa3jIMuHbIX BHUJOB
NeSATeILHOCTH: PEIIeHHs MpoOJeM, MOMcKa, aHauu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMMBIX AJIsI MPUOOPETEHHUS ONBITA IS TEIBHOCTH, KOTOPAast 3aHUMAET BAXKHOE
MECTO B TO3HAHUM XUMHH, a TakXKe ISl OICHKH C TMO3UIUK SKOJOTHYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YeJIOBEKa U MPUPOJHYIO CPEeLy;

pa3BUTHE MO3HABATENIBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEM 00yUYaroIMXCs: CIOCOOHOCTH CaMOCTOSITENBHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HECHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEHHbIe MH(OPMALIMOHHBIE TEXHOJOTUH AJI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIK XUMHUYECKOTO COJIEPKaHNUs;

dbopMUpOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOUMBI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TNPOBEACHUHU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydarommxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HAIpPaBJICHHOCTH XUMHUH, €€ BAXKHOM PONM B PELIEHUH IJI00aNbHBIX MpodieM



paIoHaIbHOTO MPUPOAOINOIB30BaHNs, TIOMOJIHEHUS YHEPTETHUYECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JI0OPOBBIO, a TakKXKe MPUOOPETEHUS OTIBITA
WCITOJIb30BAHUS TIOJMYYEHHBIX 3HAHWW JJII TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHs MPEAMET «XUMHUS
0a30BOT0 ypOBHS BXOAWT B COCTaB MpeaIMeTHOW 001acTi «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD.

OO11e€e Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpenHero obmero oopazoBanmsi, cocTaniseT 68 yacon: B 10 kiracce — 34 gaca (1 gac
B Henento), B 11 kimacce — 34 gaca (1 yac B Heneio).



COAEPXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEACTABUTEIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHMX BEIECTB, HAONIONECHHWE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB 110 NPEBPAILCHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (MJIaBjieHue, OOyriIuBaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
NpPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHUS, TUApATALMM, OKHUCIECHHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKHE CBOWMCTBA (peakUuu TUAPUPOBAHUs, raJlOreHUpPOBaHUs, THIpATaLly,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocra, cTpoeHue, pU3NYECKME U XMMHMUYECKHUE CBOWMCTBA
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHe. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenerue. TOKCUIHOCTh ApEHOB.



['eneTnueckast CBSI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIEKAIIUMHA K PAa3THMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTaMTUYECKUil), muposn3. I[IpomaykTsi
nepepadoTky HepTH, UX TPUMEHEHUE B MMPOMBIIUICHHOCTH U B ObITy. KameHHBIIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M IaJIOr€HONPOU3BOIHBIX,
IPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJYKTA PEAKLUU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
buznueckue M XUMHYECKHE CBOWCTBA (peaklMd C aKTUBHBIMU METaJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTpOEHHE, (PU3UUECKUE U XMMHUYECKHE CBOWCTBA (CBOMCTBA, OOLIME IS
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CrnoxHple >(QUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb JKUPOB.

YrneBompl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nojucaxapuabl). [mroko3a — nmpocTedmmii MOHOCaxapu: 0OCOOEHHOCTU CTPOEHUS



MOJIEKYJIbI, (PU3MUECKHE U XMMUUECKHIE CBOMCTBA (B3aMMOICHCTBUE C THAPOKCHUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’keHHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOTIOTHYECKast POJIb.
®otocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
Heunoo3bl. PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpPOBE/ICHHE, HAOJIOJICHHE W OMHMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusnoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m ruapokcumom wmeau(ll), B3ammopaelcTBHE Kpaxmajiga C HOJOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkaliue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorunueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
HAOJII0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEJIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanyst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-



HAYYHBIX TIOHATUN, TaK U TIOHATUMN, SBISIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu]ukanus, MepruoJUIHOCTh, HAOIIOIECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszmka: wMartepusi, DJHEprus, Macca, aroM, OJIJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOIBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenieNieHus] dJEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepuonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepuoandeckoil cuctembl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanast cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne 0 nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUH IPU XUMHUECKUX PEAKLIHIX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUYECKOoe paBHOBecHe. DakTopbl, BIUAIOIIME HA COCTOSHHE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

Dnektponutuyeckas auccounanus. CuinbHbIe U ciladblie 3eKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOJIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C IOMOILBIO YHUBEPCAILHOT'O HHJIUKATOPA, PEAKIIMU HOHHOTO 0OMEHa), MPOBEICHUE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B llepuoamueckonr  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (rajoreHOB, CEphbl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. Ilonoxenne meramnoB B [lepronnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O6mume (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKUE CBOMCTBA BAXKHEUIIHUX METAUIOB (HATPH, KaJlUi, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3Y4YCHUE KOJUICKINH «MeTauibl M CIUIaBbl», OOPA3IOB HEMETAJUIOB, PEIICHHE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétbl Macchl BellecTBa MM 00BbEMA ra3oB IO W3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CrEUYEHUU SKOJIOTUYECKOM, PHEPreTUUeCKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXKHEHUIINE CTPOUTEIHHBIE
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOTO UCIIOIL30BaHUS MPENapaToB OLITOBON XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MeXNpeOMETHBIX  CBsI3ed NOpU  HM3ydyeHUH oOmed u
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSTHS: HAy4YHBIH (DaKT, rumoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusukKa: MaTepusi, SJHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHD, BEIIECTBO, TETO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kinerka, oOpraHu3M, OJKOcCHCTeMa, Ouochepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, TOJE3HbIE UCKOMAeMbIE, TOILIHBO,
pecypcBhl.

TexHonorus: XUMUYeCKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, IPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIBCKOXO35MCTBEHHOE NPOU3BOJACTBO, IIHILIEBAs
IPOMBIIIICHHOCTh,  (papMalleBTUYECKasi  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETUYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHus SIBJSETCA CUCTEMHO-AESATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CaMOOIIPECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarolIUXCS PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUUCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIBITA I[103HABATEILHOW M TMPAKTUYECKOU JIESITEIHHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca U MO3HABaTEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYJAOBOM AEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HAaNPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



WHTEpeca K MPAKTUICCKOMY U3yUEHHUIO0 MPOGEeCcCuidl pa3auyHOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAEKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIIBLHOTO IIPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJINYKS PA3BUTOTO 3KOJIOTMUECKOTO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MIpeCTaBICHUsT 00 OKPYXKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCTENIHOTO TPY/a ¥ SKOJOTUYECKHA KOM(POPTHOM KU3HH KaKIOTO WIeHa 0OIIECTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



MPOUCXOIIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 000CHOBAHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3lIMUHbIX cepax MpodhecCUOoHaTbHON
JESITEIBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 0OIIeHayYHbIe TMOHATHS, OTpa)karollue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeI0BaHNe, HAOMIOACHHE, N3MEPEHHUE, SKCTIEPUMEHT U ApYyTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMU yueOHbIMH MO3HABATEJbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJITAThI AEATEIIbHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIH30BaTh COOTBETCTBYIONINE MOHITHS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABJIMBATh IPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peaKkIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEJILHO IOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJI0B
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcel IHTepHeTa), aHaIu3upoBaTh MHGOPMAIIMIO PA3TUYHBIX BUIOB U (POpM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



dbopMynpoBaTh 3aMpoChl U MPUMEHATH PA3IUYHBIC METOJABI MPHU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUUYECKON
uHpoOpMalMen: MPUMEHATh MEXIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKUE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIoTa W/WiIH
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCHEPHUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUI IpHU
BBIMIOJTHEHUH YYE€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH MEATEIILHOCTH HAa OCHOBE caMOaHaIIN3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBIICHUM ITPUPOJIBI,



B (OpMHpPOBaHMU MBIIUICHUS U KYJIBTYPbl JUYHOCTH, €€ (PYHKIIHMOHAIHHON
IPAMOTHOCTH, HEOOXOJIMMOM ISl pEIIEHUsI MPAKTUYECKHUX 3a/1ad U IKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMM DIIEMEHT, aToOM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIHLHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHS], U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOA U
a30TCOJEpKAILINE COCOUHEHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMSI); TEOpPUHM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXallhe B OCHOBE IOHMMAaHUS IPUYMHHOCTM U CUCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OpMHPOBAHHOCTh YMEHUW HCIHOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKUui,
M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh HU3YyYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblaerus, aueTanibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIO0TA, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3HM B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TMOJOXKEHHUS TEOPUH CTPOCHUS
oprannyeckux BemniectB A. M. BytnepoBa amsi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3HUECKHEC
U XUMHUYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH Pa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUiIeH, OyTaanen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUIICHTJIUKOJIb, TJIMLEPUH, (GEHOII,
aleTanbIeTUl, MypaBbiHasl U YKCYCHasl KUCIIOTBI, TJII0K03a, KpaxmaJl, IeJITI0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOAHBINA ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
IPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMUYECKUX SBJICHHUM (HAOI0IeHNEe, N3MEPEHUE, SKCIIEPUMEHT, MOCIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ul TPUHATHS pElIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJI0OM W JTabopaTOpHBIM OOOpYyJOBaHMEM, a Tak)Ke MpaBuia OOpaileHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH ITUTAHWPOBATH W BBITIOJHATh XWMHYCCKHM
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U M3YYECHHE €0 CBOMCTB, KaYE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB ITPU HAarPEBaHHH, IIBETHBIC PEAKIIMKA OCJIKOB) B COOTBETCTBUU
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
7a00paTOpHBIM  000pyIOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3MPOBATH XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);

chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBUjia  JKOJOTHUYECKH
IIEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATETLHOCTH B IIENISIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpelibl, 0OCO3HABAThH



OMACHOCTh BO3JCHCTBUA HA JKUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALCHUS KX BPEAHOTO BO3JACHCTBUSA HA OPTraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpains mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUH B [IO3HAHUU SIBJICHUN IPUPOJIBI,
B (OPMUPOBAHUMU MBIIUICHUST U KYJIBTYpbl JIUYHOCTH, €€ (YHKIMOHATBLHOU
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3J10POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHHWM, KOTOpass  BKJIFOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METANIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMICCKAS PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHUYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUU HEOPTaHUYECKHUX BEIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHUU HCIIOJH30BATh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWH XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHkKIaTypy (IlUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
MOHHAs, METAJUTMYECKasi), XapakTep Cpeiibl B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMbI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEAUHEHUM IO MepHoJiaM U
rpynmam [lepuoandeckoi cucTemel XuMuyeckux 3jeMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKHME CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3U MEXKIY HEOPraHUYECKUMHU
BEIIIECTBAMHU C MMOMOIIBIO YPAaBHEHUN COOTBETCTBYIOITUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCIY U COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YpPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMHU, MOATBEPKIAOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMH  PACKPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHsI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aehctus (mpunuumn Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA,

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHH I'a30B MPU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 yYaCTBYIOUIUMX B pEaKLUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIO W JTabopaTOpHBIM OOOPYJIOBAaHUEM, a TAaKXKE MpaBWiIa OOpalleHUs ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpPENENICHNE CpeApl PacTBOPOB BELIECTB C IOMOIIBID YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha CyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
temam «Metaub»y U «HeMetaiib»y) B COOTBETCTBUM C MPaBWIAMU TEXHUKH
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPeaKIUil U POPMYyIHPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHMH  COOJIIOJATh  MpaBujia  JKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM [EATEIBHOCTH B LENIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMMACHOCTbh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicit nokazarensa IIJIK, moscHATP Ha mpuMepax cHoocoObl yMEHBUIEHUS H
IIPEAOTBPALLIEHUS UX BPEIHOTO BO3JACHCTBHS HA OPTaHNU3M YEJIOBEKA;

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaiins ayis 3amucu XUMHAYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unpposbIie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
. bu6mmoreka [IOK
[Ipenmer oprannyeckoit xumun. Teopus
. https://m.edso0.ru
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
ME bubnuorexa POII
- PYLIepoBa https://resh.edu.ru
Wroro mo paszneny 3
Pazpnen 2. Yraesompopoabst
2.1 [IpenenbHble yraeBoAOPOABI — aJKAHbI 2 bubmorexa POLI
' pel YHICBOAOPOR https://resh.edu.ru
HenpenenbHbie yrieBogopoOIbl: aaKeHbI, bubnuoteka [JOK
2.2 6 1
aJKaJUEHbBI, AITKUHBI https://m.edsoo.ru/ff0d4c4a
bu6mmorexa [IOK
2. A 2
3 POMATHHCCKHE YIIICBOROPOAH https://m.edsoo.ru/ff0d4ae2
94 [TpupoaHbIe ICTOYHUKH YTIIEBOJOPOJIOB U 3 1 bu6mmorexa [IOK
' ux repepaboTka https://m.edsoo.ru/ff0d4ddo
Hroro no paszneny 13
Paznen 3. Kucaopoacoaepskamue oprannyeckue coeJuHEHUst
bu6nmoreka [JOK
A )
3 Criupret. exon 3 https://m.edsoo.ru/ff0d4c4a
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3.2 Anbneruasl. KapOoHOBBIE KHCIIOTHI. 7 bubnmoreka [JOK
' CnoxHsie 3hupb https://m.edsoo.ru/ff0d4ae2
bubmuorexa [JOK
33 YraeRoz 3 https://m.edso0.ru/ff0d4ddo
Uroro mo pazneny 13
Pasznen 4. A3oTcoaeprkaiye opraHudecKkue coeIuHeHus
bu6mmoreka [IOK
4.1 A A .b
MIHBL AMIHOKHCIOTHL. HEIIH 3 https://m.edsoo.ru/ff0d542e
Wroro mo paszneny 3
Pa3zgea S. BoicokoMoJIeKy/JIIpHbIE COeIUHEHUSA
bu6mmoreka [IOK
5.1 [Tnactmaccel. Kayuyku. Bojgokna 2 https://m.edsoo.ru/ff0d542e
Uroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

ITPOTPAMME
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11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTHueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Uroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MeTais 6
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero o0pazoBaHus

Teopernueckre OCHOBBI OPraHUYECKON XUMHH

CdopMupoBaHHOCTH MPEACTABICHUN O XUMUYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHH B TO3HAHUU
SABIICGHUN TPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] TPAKTUYECKUX 3a7a4 U DKOJOTHYECKH OOOCHOBAHHOIO

OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Binanenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpas BKJIKOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
ANEKTPOOTPHUIATENBHOCTh, CTENIEHb OKHCIICHHS, XUMUYECKAsl CBS3b,
MOJIb, MOJISIpHAs Macca, MOISPHBIA OO0BEM, YTIEPOAHBINA CKEJNeT,
byHKIMOHANBHAA ~ TPyMMa, pajaudKan,  HW30MEpHsi, HU30MEpHI,
TOMOJIOTUYECKUN PpANl, TOMOJIOTH, VYTJIEBOAOPOAbI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUS, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKK1), MOHOMED, TTOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XHMHYECKOTO CTpoeHHs opraHudeckux BeriecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHHSI O CBOWMCTBAaX, COCTaBe, TMOJYYCHHH U 0€30MacHOM
WCIIOJIb30BAaHUM BaKHEUIUX HEOPTaHWMUECKUX W OPTraHUYECKUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIbHOCTH YCJIOBCKA

1.3

CdopMupoBaHHOCTb yYMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHABIMBATh WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IIOHATUA IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COCTUHEHUMN

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCIIOIB30BaTh XMMUYECKYIO CHMBOJIUKY
JUISE COCTAaBJICHUS MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaméHHol) (OpMyJT OpPraHMYECKHMX BEIIECTB W ypaBHEHUU

XUMHNYCCKHUX peaKLII/Iﬁ, HU3roTaBJINBATH MOJCIN MOJICKYII




OpraHu4YCeCKUuX BCHICCTB I MHIUIIOCTpAalUM HUX XHMHUYCCKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHUS

1.5

CdopMupoBaHHOCTh YMEHHI YCTaHABJIMBATH IMPUHAIICIKHOCTH
M3YYEHHBIX OPraHUYECKHX BEIIECTB IO UX COCTaBYy U CTPOCHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHUH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIUHEHHMSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JaBaTh WM Ha3BaHUS IO CHUCTEMAaTHYECKOM

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACISATH BUIBI XUMHUYESCKON CBS3H B

OpPraHUYECKUX COCTUHEHUSIX (OJUHAPHBIE U KpaTHBIC)

1.6

ChopMupoBaHHOCT YMEHHS TMPHUMEHSATH: TIOJOXKEHUS TEOPHH
CTpoeHUs1 opranuyeckux Beuiects A.M. bytnepoBa ans o0bsicHeHUs
3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHHMS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

Yraesomoponbl.  Kucinopoacoaepxammue ©  a30TCOAEpKAILIUE

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JI?IPHI)IG COCAMHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUIH NPUBOJUTH TpPUBHUAIbHBIE Ha3BaHUS
OTJIENIbHBIX OPraHMYECKHX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIHLEPUH, (eHomn, dopManbaerua, aneTaibleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasi KUCJIOTa, IJII0K03a, (PYyKTO3a, Kpaxmal, LeJUI0s03a,

[JIMLIKH)

2.2

2.3

CdopmMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
bu3HYecCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
Pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, 3TaH, STUJICH,
MpOMWiIeH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, OeHzomn,
METaHOJI, ITAHOJI, STUJICHTJIUKOIb, TIUIEPHH, (DEHOJ, alleTaIbJACTH]I,
MypaBbUHAsA W YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUTI0I03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

C(pOpMI/IpOBaHHOCTB YMCHHA UJTIOCTPUPOBATH I'CHCTHYCCKYIO CBA3b
MCXKAY  TUIINYHBIMH MNpEeACTaBUTCIIAMHA Ppa3iINIHBIX KJ1aCCOB
OpTraHU4YCCKUX BCIICCTB YpaBHCHHUAMU COOTBETCTBYIOIIIHUX

XUMHUYECKHUX PEAKINH C UCIIOIb30BaHUEM CTPYKTYPHBIX GOpMYIT

2.4

ChopMupoBaHHOCT ~ YMEHHS  XapaKTepH30BaTh  WCTOYHUKH
YTJIEBOJOPOIHOTO CHIPhs (He(Th, MPUPOIHBIN Ta3, YroJb), CIIOCOOBI
UX TepepaboOTKM ¥ MPAKTUYECKOE NPUMEHEHHE MPOIYKTOB

nepepadoTKu




XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTH yMEHUW BJIAETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOJIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIICCTB W XHMUYECKHUX SBJICHUN (HaONIIO/ICHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIbH30BATh
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS I TPUHATHS PEIICHUH B
KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH H UX

IIPUMEHCHUEM

3.2

CdopmMupoBaHHOCTb yMEHHUU COOMIOAATH MpaBUJA TOJIH30BAHUS
XUMHUYECKON Tocyloi U 1abopaToOpHBIM O0OpYIOBaHUEM, a TaKXKe
IpaBwJIa OOPAICHHS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKITUSIMHU

11O BBIIIOJHCHUIO JIaGOpaTOpHI)IX XUMHUYCCKUX OIIBITOB

3.3

CdopMuUpoOBaHHOCTH ~ YMEHUW  TUIAHUPOBATH M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHUE STUIIEHA M H3YYEeHHE €ro CBOICTB,
KAueCTBEHHbIE PEAaKIUU OPraHMYECKHUX BEIIECTB, J€HATypalus
OEJIKOB TIPY HarpeBaHMM, IIBETHBIE PEAKIIUU OCIIKOB) B COOTBETCTBUU
C TIpaBUJIAMH TEXHUKH O€30MAaCHOCTH MPU 0OpaIleHNH C BEIIECTBAMHU
U J1a0opaTOpHBIM OOOPYIOBAaHHMEM; TMPEACTABIATh PE3YyIbTAThI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUN
COOTBETCTBYIOIIMX peakiuii U (GOpMyIUPOBATh BBIBOJBI HA OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CdopMupoBaHHOCTb ~ YMEHMIl  NPOBOAMTH  BBIYUCIEHUS IO
XMMHUYECKUM ypaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA UCXOJIHOTO
BEIIECTBA WJIM TMPOJYKTa PEaKIMM 10 W3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BEUIECTB UM MPOAYKTOB PEAKIIUN)
CdopmupoBaHHOCTH YMEHUHN KPUTHYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 MH(GOpPMAIUIO, MOIYYaeMyl0 M3 pa3HbIX HMCTOYHUKOB

(cpenctBa MaccoBoii nH(MopManuu, cetb IHTepHET U Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHHI COOJIIOATh TpaBUja SKOJOTUYECKH
11eJ1ec000pa3HOro MOBEACHUS B OBITY U TPYAOBOW JEATEIbHOCTH B
HENIIX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpHpPOTHON
Cpellbl, OCO3HABATh OMACHOCTh BO3/EWUCTBUS HA JKHUBBIE OpPraHU3MBbI
onpeAenEéHHBIX OPraHUYECKUX BEUIECTB, TOHMUMAs CMBICI [TOKa3aTess
I[TAK (mpenensHO JOMYCTUMOW KOHILIEHTPALMHM), TOSCHATH Ha
IpUMepax CrocoObl YMEHBIICHHS M MPEAOTBPALICHUS UX BPEIHOTO

BOS,Z[CP'ICTBPIH Ha OpraHusM 4Yc€JIOBCKa




11 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

1

TeopeTnyeckre OCHOBbI XUMUU

11

Bianenune cucremMold XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIONIME  MOHATHS  (XMMHYECKUH  DJIEMEHT,  aToM,
JNIEKTPOHHAsT 000JI0YKa aroma, S-, p-, 0-3JIEeKTpOHHBIC OpOHTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPULATEIBHOCTD,
CTCTICHb OKHUCJICHUS, XUMHUYECKas CBsI3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBI  00BEM, KpHUCTAIMUECKAs] PEIIETKA, TUIBl XUMHUYECKUX
peakuui (OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- u
SHJIOTEPMHUYECKHE, PEAKI[H HOHHOTO 0OMEHA), PACTBOP, HJIEKTPOJIHUTHI,
HEAJIEKTPOJIUTBI, JJIEKTPOJIIUTUYECKAS JIUCCOLMALIMS, OKHUCIUTENb,
BOCCTAaHOBUTEJb, CKOPOCTb XUMHUYECKOW pEaKUUu, XHUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOPUS DIIEKTPOIUTUYECKOM
nuccormanuu, Ilepmonnueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUI S3bIK XUMUH,
(hakTONMOTHMUECKHE CBEJECHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30MMacCHOM UCIOJB30BAaHUN BAKHEHIIINX HEOPTraHUYECKUX BEIIECTB B

OBITY M IPAKTUYECKON JEATEIbHOCTH YEI0BEKa

1.2

CdopmMupoBaHHOCTh YMEHUW BBIABIATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSA3b HM3YYEHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIOIIUE
MOHATUA IPU OIHUCAHUM CTPOCHUS M CBOMCTB HEOPraHUYECKHUX
BEILECTB U WX IPEBPALICHUN; BBIABIIATh B3aUMOCBI3b XUMHUYECKUX
3HaHUHN c MTOHATHSAMHU u MIPEACTABICHUSAMU JIPYTUX

€CTCCTBCHHOHAYYHBIX IPEAMETOB

1.3

1.4

BJ'Ia}IeHI/Ie OCHOBHBIMHW ME€TOAAaMKW HAYYHOI'O ITO3HAHHS BEIICCTB U
XUMHUYECKUX SIBJICHUH (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OKCICPUMCHT,

MOIIeJ'II/IpOBaHI/IC)

ChopmMupoBaHHOCTE YMEHHI OMNpPEENSITh BAJEHTHOCTh U CTEMEHb
OKHCJICHUSI XUMHYECKHX D3JIEMEHTOB B COEJUHEHHUSAX Ppa3JIMYHOTO
COCTaBa, BHJ XUMHUYECKOHW CBs3M  (KOBWJICHTHAs, HWOHHAs,
MeTaJUTHYecKasi, BOJIOPO/IHAS) B COCTMHEHHSX, TUTT KPUCTAIUTMYECKON
PEHIETKA KOHKPETHOTO BEIIeCTBa (aTOMHAasi, MOJIEKYJIsipHasi, HOHHAs,

MeTaJuTH4ecKas)




1.5

ChopMupOBaHHOCTh YMEHHIA ONPEACTATH XapaKTep Cpebl B BOJHBIX

pacTBOpax HEOPraHUUECKUX COCAMHEHUMN

1.6

1.7

1.8

ChopMupoBaHHOCTh YMEHHS KIacCHU(DUUIUPOBATh XUMHUYECKHUE
peakuuy 1o pa3IuYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEILIECTB, TEIIOBOMY d(dexTy peakuuu, HU3MEHEHHIO CTEIeHeH
OKHUCJIGHHS  DJIEMEHTOB,  OOpaTUMOCTH  PEaKIMH,  Y4acCTHIO

KaTaJinu3aTopa)

ChopMUpOBaHHOCTE YMEHHI COCTABJIATH YPAaBHCHHS peaKIui
pPa3IMYHBIX THUIOB, IOJHBIE M COKpPAIIEHHBIE YPaBHEHHUS peaKUuid
MOHHOTO OOMEHa, YYUTHIBas YCJIOBHsS, MPU KOTOPHIX ITH PEAKIUU
UIYyT 10 KOHIA

CdopmupoBaHHOCTH yYMEHUM MIPOBOJIUTH peakuuu,
MOATBEPKIAIOIINE KaueCTBEHHbIN COCTaB Pa3InYHBIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATh OINBITHBIM NYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

1.10

1.11

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuun MIOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOT'O OajaHca 3THUX peaKI_[I/Iﬁ

ChopMUpOBaHHOCTb YMEHHH OOBACHATH 3aBUCHMOCTb CKOPOCTH
XUMHUYECKOH peakIuy OT Pa3InYHbIX (aKTOPOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapaKTep CMELICHUS
XUMHYECKOIO PABHOBECHS B 3aBUCUMOCTH OT BHELITHETO BO3ACHCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

ChopMHUpOBAaHHOCTh YMEHHUN PAaCKphIBaTh CMBICH [leproaudeckoro
3akona .M. MeHneneeBa M JIEMOHCTPUPOBATh €ro
CHCTEMaTU3HUPYIOLYI0, OOBSICHUTENBHYIO M  NPOTHOCTHYECKYIO
byHKIIIN

ChopMupOBaHHOCTH ~ YMEHMH  XapaKTepHU30BaThb  DIEKTPOHHOE
CTPOCHHME AaTOMOB XMMHYECKHMX DJJeMEHTOB 1|—4  mepuonoB
[lepmonnueckoir  cucreMbl — XUMHYecKuX  anemeHTtoB .M.
MenzeneeBa, HCTIOB3Ysl MOHATHS «S-, P-, d-2JIEKTPOHHBIEC OPOUTAIIH,
«QHEPreTUYEeCKHe YPOBHUY», OOBIACHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUH IO MEpHOoJaM U
rpynnam Ilepronnueckoil CHUCTEMbl XMMHYECKHX 3JjieMeHTOB J[.U.

Menneneesa




2.3

2.4

ChopmupoBaHHOCTE YMEHUHN XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX
KJIaCCOB, IMOATBEPIKAATH CYIIIECTBOBAHNE T€HETHUYCCKOM CBSI3U MEXKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupOBaHHOCTb YMEHMH yCTaHaBJIMBaTh IPUHAJIEKHOCTh
HEOPraHUYECKUX BELIECTB IO UX COCTaBY K ONPEACIEHHOMY Kiaccy
(rpymnme) coequHeHui (IPOCThIE BEIIECTBA — METAIUIBI U HEMETAJLIIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, an)OTepHLIe TUAPOKCHUADBI, COJ'II/I)

2.5

2.6

ChopMupoBaHHOCTb YMEHHH HCII0JIb30BaTh XUMUYECKYIO CUMBOJIUKY
JUI COCTaBJIeHUs (OPMYJT BELIECTB U YpPaBHEHMH XMMHUYECKHX
peakmwii, cuctematrnaeckyro HomeHkinarypy (IUPAC) u tpuBnanbHbie
Ha3BaHMsI OTHEIbHBIX HEOPraHWMYECKHUX BELIEeCTB (yrapHblii ras,
YIJIEKUCIBI ra3, aMMUak, raméHas M3BeCTb, HeramiéHas H3BeECTb,

MUTHEBAs COJA, TUPUT U IPYTHE)

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIINE
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB, MTOJATBEPIKIATh CYIIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKTY
HEOPTaHWYECKMMH  BEIIECTBAMH C  TIOMONIBI0  YpaBHCHHMA

COOTBCTCTBYHOINUX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMUpOBaHHOCT ~ YMEHMH  IUIAHUPOBaTb M BBINOJHSATH
XUMHUYECKHH SKCIEpUMEHT (pa3sioKeHUEe NepoKcHIa BOJAOpoJa B
IIPUCYTCTBUY KaTaJIN3aTopa, ONPEENICHHE CPE/Ibl PACTBOPOB BEILIECTB
C MOMOIIBI0 YHUBEPCAJIBHOIO WHIUKATOpPA, BIUSHUE pPa3IMYHbIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMH, PEaKIMU HOHHOTO
oOMeHa, KaueCTBEHHbIE PEeaKLUu Ha CyiabdaT-, KapOOHAT- U XJIOPHU/I-
AQHUOHBI, Ha KATUOH aMMOHHUS, pElIeHUE HKCIIEPUMEHTAIbHBIX 3a7a4
o Temam «Metael» U «HemeTanasi») B COOTBETCTBUU € MPaBUIIaMU
TEXHUKH O€30MacHOCTH TMpH OOpalleHWH C BeleCTBAMU H
ma0opaTOpHBIM ~ 00OpYJOBaHHWEM;  MPEACTABIATH  PE3YJIbTaThl
XUMHYECKOrO OJKCIlepuMeHTa B  (Qopme 3amucu  ypaBHEHHM
COOTBETCTBYIOIIUX peakuuil U (GopMynupoBaTh BBIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

2.8

C¢hopMHPOBaHHOCT YMEHHH COOJIONATh TNpaBHia MOJIb30BAHUS
XUMHAYECKOH TMOCyIoi U 1abopaTOPHBIM O00OpYIOBaHUEM, a TAKKE
IpaBujIa OOpaIIeHHUs C BEIIECTBAMH B COOTBETCTBHU C HHCTPYKLIUAMHU

110 BBIIIOJTHCHHUIO na60paT0prlx XHUMHUYECKUX OIIBITOB




2.9

3.1

3.2

3.3

ChopmupoBaHHOCTE ~ YMEHHH  XapaKTepU30BaTh  XHUMHUYECKUE
IIPOLIECCHI, JIEKALIUE B OCHOBE IIPOMBIIUICHHOIO ITOJIyYEHUsI CEPHOU
KHCIIOTHI, aMMHUaKa, a Takxke chOPMUPOBAHHOCTH MPEACTABICHUIN 00
OoOIIMX HAyyHBIX MPHUHIMIIAX M JKOJOTHYECKHX Mpoliemax

XUMHUYECKOTO MPOU3BO/ICTBA
XuMus U )ku3Hb. Pacuérol

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMUYECKON COCTaBJISIONICH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpaA, POJIM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOW IS
pelleHrs NPAKTHYECKUX 3aJady U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdopmupoBaHHOCTH yMEHUHI KPUTHYECKH AQHAJIM3UPOBATh
XMUMHUYECKYI0 HMH(OpMaIuio, MojaydaeMyro M3 Pa3HbIX MCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUK, ceTh IHTEpHET U Ipyrue)

ChopMHUpPOBAaHHOCT, YMEHHI COOJIIOAATh MpPaBHJIa HKOJIOTHYECKU
11€J1ec000pa3HOro MOBEACHHS B OBITY U TPYJOBOHM JEATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 30POBbS M OKPYKAKOIIEH MNPUPOIHOU

cpensl

3.4

3.5

Oco3HaBaThb OMAacHOCTh BO3JEWUCTBUS Ha JKUBBIE OPTraHU3MBI
ONpEACNEHHBIX BEIIECTB, MOHMMAas cmblcan mokazarens [IJIK,
MOSICHATH HA IPUMEPAX CIOCOOBI YMEHBILICHHSI ¥ TIPEAOTBPAILIEHUS UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHuv3M 4€JIOBCKa

ChopmupoBaHHOCTH ~ YMEHHMI  MPOBOJUTH  BBIYUCICHUA  C
WCTIOJIh30BAHUEM TIOHSTHS «MaccoBasi JIOJISl BEIIECTBA B PacTBOPEY,
OOBEMHBIX OTHOILIEHUH Ta30B MPU XUMHUYECKHX pPEaKIMIX, Macchl
BelIeCTBa UM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO W3 YJYacTBYIOIIUX B PEaKIMU BEIIECTB,
TerI0BOro 3¢ (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHHUA SHECPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4YEeCKOW XUMHUU

11

1.2

[Ipenmer opraHMyYecKON XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHUE U 3HAYCHHUE B
MOJYYCHUU HOBBIX BEIIECTB U MaTepHayioB. Teopusi CTPOCHHS OpraHUYECKUX
coequHenniit A.M. ByrnepoBa, €€ 0CHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMysibl OpPraHMYeCKHMX BEIIECTB. [ OMONOTHS, H30MEpHUS.
XuMHU4YecKasi CBsI3b B OPraHUYECKHX COCAUHEHUSAX — OJMHAPHBIC U KpaTHBIC

cs3u. [Ipencrasienne o kiaccuGUKaIMM OPraHUIeCKIX BEIICCTB

1.3

Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psa. Meran u 3TaH —
MPOCTEHIINE MPEICTABUTENN ANKAHOB: (PU3NYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuy 3aMeIlleHUs] U TOPEHHs), HAXOXKICHHWE B NPUPOAE, IMOJIyYeHHE U

IIPUMEHEHHE

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTMUECKUN PsA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENHN AJKEHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TaJOTEHUPOBAHUSA, TUJpATallUU, OKHUCIECHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

2.4

Ankanuensl: Oyramuen-1,3 u wmerunOyraaueH-1,3: crpoeHue, BaxHeHIIMe
XMMHUYECKHE CBOMCTBA (peakius noimMepusanun). [lonydenue cuaTeTnyeckoro

KaydyKa U pe3UHbI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHM psi. ALETHIICH —
MPOCTEHIINIA TPEACTaBUTENh AJIKHHOB: COCTaB, CTPOCHHE, (PU3UYECKHE WU
XUMHUYECKHE  CBOMCTBAa  (peakuuu  TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUS,

ruaparanuu, I OpCHI/I}I), TOJIYYCHHUEC U IPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pU3MUECKME W XWMHYECKHE CBONCTBA
(peakuuu TaJOTEHUPOBAHUS U HHUTPOBAHMS), TONYYCHHE M TPHUMEHEHHUE.
Tonyoun: cocraB, cTrpoeHHe, (PU3NYECKUE U XUMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUs), MOJydYeHUE U NpUMeHeHHe. TOKCHYHOCTD
apeHoB. ['eHeTnuyeckas CBsA3b MEXKIY YITIEBOAOPOAAMM, IPUHALICKALUMU K

Pa3JIMIHBIM KJIacCaM

2.6

IIpuponHblE HMCTOYHUKM yriaeBOAOpoAoB. IIpuponHbI ra3 M IONYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:

MepEeroHKa, KPEeKUHT (TEPMHUYCCKUH, KATATIUTUYECKUM), TUposn3. [IpoayKTh




nepepaboTku He(TH, MX IPUMEHEHHE B IPOMBIIIJICHHOCTH U B ObITY. KamMeHHBIi

yroJib U IPOAYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

3.1

3.2

[IpenenbHble OOHOATOMHBIE CHUPTHL. MeTaHON W 3TAaHON:  CTPOECHHE,
¢u3nueckue U XHMMHUYECKHE CBOMCTBa (peaklUuU C aKTUBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IaMHU, TOpPEHHE), MpUMeHeHHe. BoJopolHble CBSI3U MEXKIY
MOJIEKYJIaMH CUPTOB. [leificTBHEe MeTaHOJa U 3TaHOJIa HA OpPraHU3M YeJIOBEKa.
MHOroaToMHBIC CIIUPTHI. DTHWICHIJIMKOb U TIHIEPUH: CTPOCHUE, (PU3HUECKHEe
U XMMHUYECKHE CBOMCTBAa (B3aUMOJAEWCTBHE CO IICIOYHBIMU METaJIaMH,
KauecTBEHHAasl peaklisi Ha MHOTOAaTOMHbIE CHHPTHI). [leiicTBre Ha opraHusm

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOeprHa U OTUJIICHITIUKOJIA

@deHOT:  CTpOSHUE MOJICKYNbI, (HU3UYEeCKHe ¥ XHUMHYECKHE CBOMWCTBA.

Tokcuunocts penona. [lpumenenue dpeHona

3.3

Anbreruapl 1 KeToHbl. @opManbIeruy, aleTaibIeru/: CTpoeHHe, (GU3NIECKue
U XMMHMYECKHE CBOMCTBa (peakUuu OKHCIEHUS U  BOCCTAHOBIJICHUS,

Ka4CCTBCHHBIC peaKI_[I/II/I), MOJIYYCHHEC U ITPUMCHCHUC

3.4

OHOOCHOBHBIE TpeebHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs M YKCYCHAs
KHUCJIOTBI: CTpOeHHe, (pu3nueckrue U XMMUYECKHUe CBOMcTBa (CBOWCTBA, o0IIne
JUI Kjacca KHMCJIOT, peakuus 3TepuduKanuu), MOJIy4eHHE U TPUMEHEHHE.
CreapuHOBas U OJE€MHOBAs KMCIOTHI KaK MPEICTaBUTENIN BBICIINX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIIHX Kap60HOBBIX KHUCJIOT, UX MOIOIICC HeﬁCTBHG

3.5

3.6

CrnoxxHbie 2UpPHI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPONIHN3 CIIOXKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupos. buonornyeckas poib
KUPOB

VYrneBoabl: cocTaB, KiIacCU(PUKAIUS YrIeBOIOB (MOHO-, TU- M MOJIUCAXAPHUIbI).
I'moko3a — mpocTeimuii MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJEKYIBI,
¢bu3MvYecKne W XHUMHYECKHE CBOWCTBA (B3aWMOJEHCTBHUE C THUIPOKCHIOM
menu(ll), okucieHume amMmmavyHbIM  pacTBOpoM  okcupa  cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bI), HAX0XK/IEHUE B IPUPOJIe, IPUMEHEHHE,
ouonorudeckast poib. @orocunTe3. OpyKTo3a Kak U3oMep Taroko3bl. Kpaxman
Y TEJUTIONI03a KaK MPUPOHbIE moauMephl. CTpoeHne Kpaxmaia U IEJUTH0JIO3HI.
dusnueckue W XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIN3, KauyeCTBEHHAs

peaxus ¢ HoJ0M)

A3OTCO,Z[Cp)KaH_II/IC OpPraHn4eCKUC COCANHCHUA

4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHudyeckre coenquHeHus. Ousnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKHCIOT (Ha NMpuUMeEpe INIMIMHA). buomornyeckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/II[BI

4.2

benku kak mnpHpoAHBIE BBICOKOMOJEKYNSpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelKoB. XMMHYECKHE CBOICTBa OENKOB:

THIPOIU3, ACHATYpaIisl, KAYeCTBEHHbIE peaKluy Ha OeKu




BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS

5.1

5.2

11 KVIACC

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCIUHCHUI: MOHOMCD,
IIOJIMMED, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOoJIMMEPHU3alIUH, CpeaHssa
MOJICKYJIsIpHas Macca. OcCHOBHBIE MCTOAbI CHUHTE3a BBICOKOMOJICKYIISIPHBIX

COEAMHEHHUH — MOJUMEPHU3ALINS U TTOJTUKOHICH AU
OKCIEepUMEHTAIbHbIE METOAbl H3y4YEHHUs BEIIECTB M HX IPEBPALICHUIL:
O3HaKOMJICHHE ¢ oOpa3lamMu TMPUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH,

I1acTMace, Kaydyykos. [loiaydeHre CHHTETHYECKOrO KayuyKa U pe3UHbI

Kon
1

11

1.2

1.3

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

TeopeTnueckrue OCHOBbI XUMHUHU

XUMHYECKUH 37IeMeHT. AToM. Slipo aToMa, H30TOMBI. DIEKTPOHHAS 000JI0UKa.
DHepreTuyYecKre YpoBHH, OyPOBHUA. ATOMHBIC OpOUTAIIH, S-, P-, 0-3JIEMEHTHI.
OcobeHHOCTH pacnpeieNieHHsl 3JIEKTPOHOB 110 OPOUTAIIAM B aTOMAax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAS KOH(UTYpAIIHs aTOMOB

Ilepnoanueckuii 3axkoH u llepuoanueckas cucreMa XMMHUYECKHX AJIEMEHTOB
J.N. Menneneea. CBsi3b nepuoaudeckoro 3akona u [lepuoanueckoii cuctemsl
XUMHYECKHX 351eMeHTOB J[.M1. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB XHUMHUYECKHUX JJIIEMEHTOB M
0o0pa3yeMbIX UMH TPOCTBIX M CIIOHBIX BEIIECTB IO TPYMIaM U TEPUOaM.

3HadeHue NepruoaANYCCKOro 3aKOHA B PA3BUTHUUN HAYKU

Crpoenue BemiecTBa. XHUMHUYECKas CBS3b. BHIbl XUMHUYECKOW CBS3HM
(koBajIeHTHAsl HETMOJSpPHAs W TOJSpHas, WOHHAs, MeTayutndeckas). VoHBI:
KaTHOHBI M aHUOHBL. MeXaHM3Mbl 00pa30BaHUS KOBAICHTHOW XHMHYECKOU

cBsi3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BogopoHast cBs3b

14

BanentHocTs. 9HCKTp00TpI/IL[aTCHBHOCTB. CrelneHb OKUCIICHUS

1.5

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT THUIA KpUCTAUIMUecKOM pemeéTku. [loHsTHE O aucnmepcHbIX
cucreMax. VICTHHHBIE M KOJUTOMIHBIE pacTBOPBL. MaccoBasi 101 BElIEeCTBa B

pacTBOpe

1.6

Knaccudukanmst HEOPraHUYECKUX COCIMHEHU. Howmenxkiarypa

HCOPTaHNYCCKUX BCIICCTB

1.7

Xumudeckass — peakmus.  Krnaccupukamuss — XUMHYECKMX — PEakIuid B
HEOPraHWYECKON U OPraHMYEeCKON XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,

3aKOH COXPaHEHUs U IIPEBPALLECHUS SJHEPIUU IIPU XUMUYECKUX PEaKLUAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB




1.9

OOparumblie peakiuu. XUMUYEeCKoe paBHOBecue. DakTOpbl, BIMSIOIIME Ha

COCTOsAHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle Ilarense

1.10

1.11

2.1

OnekTponuTrueckas auccouuanus. CuibHbIe U ciadble dekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHUCNAsA, HEUTpanbHas, IIeaouyHas. Peakiuun
HOHHOr0 OOMeHa

OKHCIIHTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH

Heoprannueckast Xumust

Hewmeramisl. [lonoxxenue nemeraiuioB B [lepuoandeckoi cucteMe XMuMAYECKUX

anemenToB .M. MenneneeBa u 0cCOOEHHOCTH CTPOEHHsI aTOMOB. PU3NUECKue

CBOICTBa HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (HAa IMpUMEpPEe KHUCIOpOoaa,

cepsl, pocdopa u yrieposa)

2.2

2.3

2.4

2.5

XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOre€HOB, CEphl, a30Ta,
docdopa, yrimepoma U KpeMHHS) U UX  COCIAUHEHUH  (OKCHIOB,
KHCJIOPOJICOJICPIKAIMX  KUCIIOT, BOJOPOJHBIX coenuHeHwmit). [IpumeHeHne

BOKHEUIINX HEMETAJJIOB U UX COEIMHEHUIN

Meramnsl. [lonoxxenne meraiioB B Ilepmoanyeckoil CUCTEME XUMHUYECKHX
anemenToB .. MenneneeBa. OCOOEHHOCTH CTPOSHUS IIEKTPOHHBIX 000JI0YEK
aToMoB MeTaiioB. O6mue ¢puznyeckue cBoiicTBa MeTayioB. CrijiaBbl METAIJIOB.
DNEKTPOXUMHUYECKHUN Pl HAIIPSHKEHUHA METaJIJIOB

XVUMUYECKUE CBOMCTBA BaKHEHIIMX METAIOB (HATpUid, Kalud, KalbIUH,
MarHuii, aJlOMUHUH, IIUHK, XPOM, XeJle30, Mellb) U UX coequHeHui. Obuue
CHocoObl OTyYeHUs! METAJUIOB. [I[prMeHeHne MeTaioB B OBITY U TEXHHUKE
I'eneTnyeckas CBsA3b HEOPraHUYECKUX BEUIECTB, IPUHAUICKAINX K PA3ITUYHBIM

Ki1accaM

XUMHS U KU3Hb

3.1

Ponp xumum B 00€CTICUEHHHM JKOJOTHYECKOW, DHEPTETHYECKON W THUIIEBOM
0€30MacHOCTH, Pa3BUTHH MEIUIIUHBL. [[OHATHE 0 HAYIHBIX METOJIaX MO3HAHUS

BCIICCTB U XUMHNYCCKHNX pCaKI_II/Iﬁ

3.2

HpeI[CTaBJ'ICHI/IH 00 06I_I_II/IX HAaYYHBIX IMPUHIHUIIAX TPOMBIIIIICHHOT'O IMOJIYYCHUA
BaKHEHIIINX BCIICCTB. Yenosek B MHUPE BCHICCTB U MAaTCPHAJIOB!: BaKHEHIIIE
CTPOUTCIIBHBIC MaTCpHajibl, KOHCTPYKIMOHHBIC MaTCpHajibl, KpaCcKu, CTCKIIO,
K€paMuKa, MAaTCpUuaJibl AJIA JJICKTPOHUKH, HAHOMATCPUAJIbl, OPraHUYCCKHUEC U

MHUHepaJIbHbIEe YJ00peHUs

3.3

XuMHS ¥ 370pOBbE YENOBEKa: IMpaBWia HCMHOJIb30BAaHUS JIEKAaPCTBEHHBIX
mpernapaToB, TIpaBmia O€30MacHOTO WCIOJIB30BAaHUS TIPErapaToB OBITOBOM

XHUMHHU B HOBCCHHGBHOI\/‘I KHU3HHU




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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