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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XuUMHUM Ha YpPOBHE CpEAHEro o0iero oOpa3oBaHus
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O0
oOpa3zoBanuu B Poccuiickoii denepanuu», TpeboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanpbHOl 00pa30BaTEbHOM MPOTpaMMbl CpeAHEro oOIiero o0pa3zoBaHMs
(®OIT  COO), npencraBieHHbIXx B DeaepalbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
y4eOHOTO TpeaMera «XUMHUs» B 00pa3oBaTelbHBIX Opranuzanusx Poccuiickoi
@denepanvy, peamu3yIONIMX OCHOBHBIE O00pa3oBaTelIbHbIE TMPOTPAMMBbI, H
OCHOBHBIX ToNokeHu «CtTparerun pa3BUTHS BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuon 10 2025 roma» (Pacnopstxenue I[lpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOJ0B K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONPEICIICHHUIO
oO1ielt crpaTeruu 00y4YeHus, BOCITUTAHUS U Pa3BUTHs O00YyUYalOIIUXCS CPEJICTBAMHU
yueOHoro npeamera «Xumus» ais 10—11 kiiaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuenrtyanbHsle nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
COJIepKaHMsl, PE3yJbTaTOB OOyuYeHHS] W TPEOOBAHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKoe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHOM  OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThlO HUX
oOpazoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIOIIMM STalOM pealu3aluu  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IEJIOCTHOM CHUCTeME XHMHYECKOro o00pa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOBI, (GOPMUPOBAHUSI MUPOBO33PEHHUS U OOIIEH KYIbTypPhl
YeloBeKa, a TakKXKe OKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pPOBBI0O M TNpUpPOJHOW cpede. Peamusyercs xumuueckoe o00pa3oBaHUE
oOy4Jaronmxcs Ha ypOBHE CpeAHEro o01ero o0pa3zoBaHusl CpeCTBAMU YUEOHOTO
npeaMera «XUMHUSD», COJIEp)KaHUE M TOCTPOEHHE KOTOPOIro ONpeleieHbl B
mporpaMme 10 XHMHH C YYETOM CrHenu(puKd HAyKH XUMUW, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MATEPHAIbHOW XU3HU OOIIECTBA, a TaKXkKe C YYETOM
oOumx 1eneld M MPUHLHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpesiHero ooriero oopazoBanus B Poccuiickoit denepanuu.

XuMusi Kak 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyi0 poJib B
COBPEMEHHOW ITMBUJIM3AIMK, B CO3JaHUM HOBOW 0a3bl MaTepUaNIbHOU KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PALMOHATIBHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOBI M YEJIOBEKAa, KOTOpoe (POopMUPYETCS B XMUMHH Ha OCHOBE IMOHUMAHHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIErO0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMH MPUMEHEHHS.



TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMM HAayKaMU, XHMMS CTajla
HEOTHEMJIEMOMN YaCThIO MUPOBOH KYJIbTYPbI, HEOOXOUMBIM yCIIOBUEM YCIIEITHOTO
Tpylla W SKM3HU KaxJIoro ujieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
rno0agbHBIX MPOOJEeM YCTOWYMBOTO pA3BUTHUSA YEJIOBEYECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUIIEBOM, IKOJIOTHIECKOI O€30IMaCHOCTH U OXPaHBI 3JI0POBbSI.

B coorBercTBUM C OOIMMHU LEIIMH M TPUHIMIAMU CPEAHEr0 OOIIEero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM JJs  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOIO BKIIOUYEHUS B JKA3Hb COLMUYMA, MPOAOJIKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CB3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisloliuMU ~ TIpeAMeTa «XUMHS»  SIBISIOTCS  0a30BbIe  KYypChl —
«Opranuveckas xumus» u «OOmas U HEOpPraHUYeCKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM M0 HEOPTaHMYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUW W3 OOLIeH XUMUH) U
OpraHn4yeckor xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHUW IPU HU3yYECHUH
npeaMera o0OecredynBaeT BO3MOXKHOCTh PACCMOTPEHHMs] BCEro MHOTooOpas3us
BELIECTB HA OCHOBE OOIUX MOHITHH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopMHupoBaHa B NIporpaMMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3YYeHHI0 Y4YeOHOro wmatepuaia U 0OyCIIOBJIEHA
UCTOPUYECKA  OOOCHOBaHHBIM  pa3BUTHEM  3HAHMM  HA  OMNpeAeSIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccCMaTpHUBAIOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX H DIIEKTPOHHBIX
NpelcTaBIeHud O cTpoeHuu BemecTB. CBeaeHuss 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTMYECKH
AKTMBHBIX COEIUHEHHH. B Kypce OpraHM4eckod XUMHUHU IOJy4aroT pPAa3BUTHE
chopMUpOBaHHBIC Ha YPOBHE OCHOBHOIO OOIETro oOpa3oBaHUs NEPBOHAYAIBHBIC
NPEJICTABIICHUS O XUMHUYECKON CBSI3M, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKOW pPEAKIUH.

[Ton HOBBIM yriioM 3peHuss B mpeaMeTe «XUMHsS» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHUsS
TEOPETUUYECKHM MaTepuan U (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBax U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMHUS» OOYYAIOIIMMCSl MPEAOCTABISAECTCA BO3MOXXHOCTh OCO3HAaTh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJI0JIOTUYECKUX TO3ULIUH,



ry0e TOHSATh HCTOPUYECKOE U3MEHEHHWE (YHKIMHA 3TOro 3akoHa — OT
00001aro11IeH 10 OOBACHSIONIEH U TPOTHO3ZUPYIOIICH.

EnuHas cucrema 3HaHMH O Ba)KHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaX W MPUMEHEHHH, & TAKK€ O XMUMHUYECKHUX PEAKIHUSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpOTeKaHus jomnojHsercs B Kypcax 10 m 11 kmaccos
AJIIEMEHTAaMHU COJCpKAHMSI, UMEIOIIMMH KyJIbTYPOJIOTHUECKUA M IMPHUKIAJIHON
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT IOHUMAaHHUIO B3aUMOCBSI3U XHMHUHU C
IPYTMMU HayKaMU, PAcKpbIBalOT €€ pOJib B IIO3HABATEIILHOM M IPAKTUYECKOU
AESITENFHOCTA YEJIOBEKAa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBXKEHHUA K TIPOIECCY
TBOpYECTBA B 00JIACTU TEOPUHU U MPAKTUUECKUX MPUIOKEHUH XUMHUHU, TOMOTatOT
BBIIIYCKHUKY OpPHUEHTHPOBATbCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBbIX
npo0iieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MHGPOpPMAIUIO U
OPUMEHATh €€ JUIsl TOMOJHEHWs] 3HAHWW, PpEHIeHUS WHTEIJICKTYyalbHBIX H
HKCIIEPUMEHTAIbHBIX MCCIIEI0BATENbCKUX 3aau. B 1enom coaepkanue y4eOHOTOo
npeamera  «XUMHSD»  JIaHHOTO  YPOBHA  HM3yY€HUs  OpPUEHTHPOBAHO  Ha
dbopMupoBaHre y 0OOYyYarOIIUXCS MHPOBO33PEHUECKONH OCHOBBI ISl MMOHUMAHMS
bunocodckux uued, TaKUX Kak: MaTepHabHOE €IWHCTBO HEOPraHUYECKOTo H
OpPraHUYECKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BELIECTB HX COCTaBOM H
CTPOEHHMEM, II03HABAEMOCTh IPUPOJIHBIX SIBICHUH NYTEM OHKCHEPUMEHTa M
pelieHusT TMPOTUBOPEYU MEXIy HOBBIMH (akTaMHm H  TEOPETUYECKUMU
MPEINOChUIKAMH, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHUECKUX MpoliIeM, a
Takke MpobemM cOepeKeHUsl SIHEPTeTUYECKUX PECYPCOB, ChIPhs, CO3JaHMsI HOBBIX
TEXHOJIOTMH U MaTepUaoB.

B mmane pemeHust 3agad  BOCHHTAHUWA, Pa3BUTHS M COIMATU3AIUU
oOydarolmxcs MPUHATBIE MPOTPaMMON MO XHMHUU MOAXONbI K OMNPEICICHHUIO
COJEp’KaHUS M TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (popMHupoBaHHE
YHHUBEpPCAIbHBIX y4E€OHBIX JEHCTBUH, MMEIOIMUX 0a30BO€ 3HAUEHUE s
pa3IMYHBIX BHJIOB JCSATEIBHOCTH: peIICHWs MpoOieM, TOWCKa, aHamu3a u
00paboTku nHbOpMaIuU, HEOOXOAUMBIX JIJIs1 IPUOOPETEHHS OTbITa MPAKTUYECKOM
U HCCIIEIOBATEeNIbCKON NEATENIbHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B IMO3HAHUU
XUMHH.

B mpakTuke mpenomaBaHuWs XMMUM KaKk Ha YpOBHE OCHOBHOTO O0OIIEro
oOpa3oBaHUs, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa30BaHMs, IPH ONPECICHAH
COJICPKATEIbHON XapaKTepUCTUKU IeJield M3y4YeHHsl TpeAMETa HampaBiIeHUEM
IEPBOCTENIEHHON 3HAYMMOCTH TPAAMLIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHYECKON HayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON
JESITENFHOCTA YeNIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJMYECKOW TOYKM 3PEHUSI TAKOM MOAXOJ K ONPEACICHUIO LIEJEH W3y4eHUs
peaMeTa sIBJISETCS BIIOJIHE ONPaBIaHHbBIM.



CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMU LEISIMH HM3y4YEHHUS MIpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (opmupoBaHue CcUCTEMbl XUMHUYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIOYEBbIC TOHATHS, (PYHIaMEHTaIbHbBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOEHHE SI3blKa HAayKH, YCBOGHHE M IMOHMMAHHUE CYIIHOCTU JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMJIEHHWE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opMupOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/aX MO3HAHUS
BEIIECTB M XUMUYECKUX pEaKIHi, HEOOXOAMMBIX Il MPUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XMMHYECKUX SBIICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B MPAKTHUUECKOM U MOBCETHEBHOMN KU3HM;

e pa3BUTHE YMEHUU U CHOCOOOB NEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM
U OOBSCHEHHMEM XHMMHYECKOTO OHKCIEPUMEHTa, COOJIIOCHUEM MpPaBUI
0e30macHOro 00palleHus C BEIIECTBAMH.

Hapsiny ¢ atumMm, comeprxaTenbHas XapakTepUCTHKA IIeJiel U 3a7a4 U3y4eHUs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMH TPUOPUTETAMH B CUCTEME CpefHero obmiero oopasoBanus. CerogaHs B
OpernojaBaHud XMMHUM B OOJNbIIEH  cTeneHW OTAAETCS  IpeArnovYTeHHe
MPAKTHYECKOH KOMIIOHEHTE COJIep)KaHusl OOydeHUs, OpPHUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTebHON OpraHu3alvu, BIaJCIOLIEr0 He
HAa0OpOM 3HAHUW, a (PYHKIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOAMHU H
YMEHUSIMUA aKTUBHOTO TOJYYEeHUs] 3HAHUM W NMPUMEHEHUSI UX B PEAbHON KU3HU
JUIS peIIeHuUs] MPaKTHIECKUX 3a7ad.

B cB3m Cc 3TUM TIpU U3YYEHUH TpeaMera «XHMHS» JTOMUHHUPYOIICe
3HauEHHE MPUOOPETAIOT TAaKKE 1IETU U 3a]]a4H, KaK:

ajanTanus oO0y4aroluXcsl K YCJIOBHSIM TUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupoBaHHE  WHTEIUICKTYyaqbHO  Pa3BUTOM  JTUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsAX, CBI3aHHBIX C BEIIECTBAMHU M UX
NpPUMEHEHUEM;

dbopmupoBaHue y OOyYaroOIMXCS  KIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), UMEIONINX YHHUBEpCaIbHOE 3HAUEHUE I pa3jINuHbIX BHJIOB
JESTENBHOCTU: PEIIeHUus MpoOseM, MOUCKa, aHau3a U o0paboTku MHbOpMaIuy,
HEOOXOUMBIX IS TPUOOPETEHHsS] ONBITa JAESITENIbHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TMIO3HAaHWW XHMHH, a TaKXkKe [UIsI OLUEHKH C MO3UIHMA
HKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M 4YeJIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEHM 00YUYarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMHU, UCTIOJIB30BaTh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTUH I TMOMCKAa U aHauu3a y4eOHOU |
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COIEPIKAHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUaAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIJIEHUS, HA0Jt01aTeTbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MpH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHHE Yy oOOyyaroumxcs YOeXKIEHHOCTH B T'yMAaHHUCTUYECKOU
HAIPABJICHHOCTH XUMHH, €€ BAXKHOM pOJIM B PEUICHUHU TJI00aTbHBIX MpodiieM
paIMOHATBHOTO MPUPOJIONIONB30BaHUS, TIOMIOJIHEHUSI YHEPTETHUECKUX PECYPCOB U
COXpaHEHHUsI MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTO
OTHOILIIEHUSI K MPUPOJE U CBOEMY 3I0POBbIO, a TaKXKe MPUOOPETEHHUsl OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW JJIs MPUHATHS TPAMOTHBIX pEHICHU B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBICHUSIMHU.

B yuyeOHOM maHe cpenHero oOmero oOpa3oBaHUs MNpPeAMET <« XHMHU»
0a30BOr0 ypOBHS BXOAMUT B COCTaB MpeaMeTHOW obnacTu «EcTecTBEeHHO-Hay4HbIe
PEIMETHD.

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YYEHUS] XUMUU, HA 0a30BOM ypOBHE
cpeanero obmiero oopa3zoBanusi, coctapisger 68 yacos: B 10 kimacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COILEPKXAHUE OBYUYEHUA
10 KUIACC
OPT'AHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI OPraHUYECKOM XUMUH

IIpeameT opraHNYeCcKOM XUMHM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
MOJIyYCHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenuHenuil A. M. bytiepoBa, €€ ocHOBHbIE MO10KeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYeCKUX BEIIecTB. [ omosyorus, u3oMepus. XHUMHYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUSX — OAUHAPHBIE U KPaTHBIE CBSI3U.

[IpeacraBnenue o kinaccupuUKaMKM OpraHuyeckux BeniecTB. HoMmeHkmnarypa
OpraHMYECKUX COCOUHEHUN (CUCTEMaTHYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAXHEUILINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHMsI BEIIECTB M WX IIPEBPAILCHMIA:
O3HAKOMJIEHHE C O00Opa3llaMu OpPraHMYEeCKHUX BEIIECTB M MaTepHalaMd Ha MX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUMX BEIIECTB, HAOIIOJCHUE H
ONMCAHUE AEMOHCTPALMOHHBIX OIBITOB IO MPEBPALLIECHUIO OPraHUYECKHUX BEILECTB
IpU HarpeBaHuu (IJIaBjieHUEe, OOyTIIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBL: COCTaB M CTPOEHHE, TOMOJOTMYECKHMHA psAn. Meran u dTraH —
OpocTeillline NpeACTaBUTENN aJKaHOB: (PU3UYECKHE W XUMHUYECKHE CBOMICTBa
(peakuuu 3aMellleHUss U TOPEHHUs), HAXOXKJAECHHWE B MPUPOJE, MOJIyYEHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PAN. DTUIEH U IPOIMIEH —
OpocTeillline NpeACTaBUTEIN aJKEHOB: (PHU3UYECKHE W XUMHUYECKHE CBOMICTBa
(peakuuMu TUIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATAUH, OKHUCICHUS WU
MOJINMEPHU3AIINH ), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtanueH-1,3 u MetunOyragueHn-1,3: cTpoeHHe, Ba)KHEHIINE
XUMHUYECKUE CBOWCTBA (peakius nonuMepusanuu). [lomydyeHne CUHTETHYECKOro
KaydyKa 1 pE3HHBI.

AJIKHAHBI: COCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJIOTHYECKUH psifl. AUETUIIeH
— MPOCTEHIIHNHA NPEICTABUTENb AJIKUHOB: COCTaB, CTPOECHHE, (U3HUECKHE U
XUMHUYECKUE CBOMCTBA (PEaKLHUH T'MIPUPOBAHMS, FAJION€HUPOBAHMS, TMApPATALUH,
TOpPEHMUsI), IOJTYyUYEHUE U IPUMEHEHHUE.

Apensbl. benson: cocraB, cTpoeHue, (pu3MYeCKUe M XUMHUYECKHE CBOWMCTBA
(peakiuu raJoreHUpOBaHUsS U HUTPOBAHUS), NOJIyYEHUE U NpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  usuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUS), NONyYeHue u npumeHneHue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIEKANUMHA K
Pa3IMYHBIM KJIACCAM.

IIpupoaHbple MCTOYHUKH YIVIEBOXOPOAOB. IIpupoaHslii ra3 M NOIyTHBIE
HedTauble ra3pl. Hedth m e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
MIEPETOHKA, KPEKUHI (TEPMUYECKUH, KATAIUTUYECKUM), NUpoiu3. IIpoaykTel
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KameHHbIi
yroJib U IPOAYKTHI €70 MEePEPabOTKHU.

OKCIIEpUMEHTAIBHBIE METOJbl H3YYEHHsS BEUIECTB M HX MPEBPAIICHUM:
O3HAaKOMJIEHHE C OO0pa3lamMHl TIUIAaCTMAacC, KaydyyKOB M PpE3UHBI, KOJUICKIHH
«Hedpts» u  «Yromp», MoJenMpoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB |
raJlOr€HONPOU3BOIHBIX, MTPOBEICHUE MPAKTUYECKON PAOOThI: MOJyYEHNUE ITHIIEHA
Y U3yYECHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbruncnenust mo ypaBHEHHIO XHMMHUYECKOM peakiuu (Mmaccbl, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIIECTBA WIHM NPOAYKTa PEAKLUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKLIUN).

Kuciopoacoaepskamue oprann4ecKue coeJMHeHus

IIpenenpHble OQHOATOMHBIE CIMPTHL. MeETaHOJN M DJTAaHON: CTPOEHHE,
¢usznyeckue M XUMUYECKHE CBOICTBa (peakuMM C aKTUBHBIMH MeETaJljlaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHHUE), NpUMeHeHue. BojopoaHble CBSI3UM MEXIY
MOJIEKYJIaMHU CIIMPTOB. [[elicTBHE METaHOJa U ATAaHOJIA HA OPTaHU3M YeJIOBEKA.

MHoroaToMHble  CHOUPTBL. OTWICHIJIMKONIb W  TIUMLEPUH: CTPOCHHE,
¢usznyeckue W XHUMHUYECKHE CBOMCTBA (B3aMMOJCHCTBHE CO HIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peakuuss Ha MHOTOaTOMHbIE cnupThl). JleiicTBue Ha
opraHusM 4enoseka. [[puMenenne rmunepuHa u STUIEHIJIMKOIIS.

®deHoN: CTPOCHHME MOJEKYJbl, (U3NYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts (enona. [lpumenenue gpenona.

Anbaeruapl U kemouwvl. DOpManNbIETHll, alETaIbJICTU. CTPOCHHUE,
¢busnyecKkue U XUMHUYECKHE CBOMCTBA (peaklUWU OKHUCICHHS U BOCCTAHOBJIICHHS,
KAuECTBEHHBIE PEAKLIMN ), IOJyYECHUE U IPUMEHEHUE.

OnHOOCHOBHBIE IIpelebHbIE KapOOHOBbIE KHCIOTHL. MypaBbuHas W
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MYecKne M XMMHUYECKUE CBOICTBa (CBOICTBA,
o0miue Uil Kiacca KUCIOT, PEaKIysl 3Tepru(pUKaliu), MOJIyIeHUEe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KHUCJIOTHl KakK MPEACTAaBUTEIM BBICIINX KapOOHOBBIX
KHCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE IEHCTBUE.

CnoxHble >(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Haponus
cnoxHbIX 3¢upoB. Kupsel. 'maponus xupos. [Ipumenenune xupos. buonornyeckas
POJIb JKUPOB.




VYrrmeBogel:  cocTaB, KilacCHpUKANMs ~ YrAeBOAOB  (MOHO-, TU- H
nonucaxapubl). ['roko3a — nmpocTelmii MOHOCaxapu/l: OCOOEHHOCTU CTPOCHHS
MOJIEKYJIbI, (PU3MYECKHEe MW XUMHUYECKHME CBOWCTBA (B3aUMOJEHCTBUE C
ruapokcuom Meau(ll), oxkucienue aMMHadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOKEHHE TJIIOKO3bI), HAXOXKACHUE B MPUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemmono3a kKak npupojHbie noiuMepsl. CTpoeHre Kpaxmaia U
ne/utoao3bl.  du3nyeckue M XUMUYECKHE CBOMCTBa Kpaxmana (THUIpOJIu3,
KaueCTBEHHAsI PEAKIIUSI C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsS BEUIECTB M WX MpEeBpallCHUN:
npoBe/ieHue, HaOJ0IeHUEe W OINHUCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKI[MU OJHOATOMHBLIX CHUPTOB (OKUCJIEHUE STaHOJa
okcusioM Menu(Il)), MHOroarOMHBIX CHOUPTOB (B3aUMOJACUCTBUE TIIMIIEPUHA C
ruapokcugom meau(1l)), anpaeruoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) um ruapokcugom wmemu(ll), B3aumomelcTBHE Kpaxmajla C HOJIOM),
MPOBEJICHUE MPAKTUYECKON PabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnsle 3anaun.

Borluncienuss 1Mo ypaBHEHHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTa PEaklUU MO MU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECCTB WX MPOJAYKTOB PEAKIINH).

A30TcozepKale OpraHuuecKrue COeTMHECHMUS.

AMUHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHuYecKue coenuHeHus. Ouznueckue
U XMMHYECKHE CBOMCTBa aMMHOKHCIOT (Ha mpuMmepe riuiuHa). buonornueckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuas.

benku kak mnpuUpoaHBIE BBICOKOMOJIEKYJISpHbIE coeauHeHusd. [lepBuuHnas,
BTOpPHYHA M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, IEHATYpAallMsl, KAYECTBEHHBIE PEAKIIMKN Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJbl W3YUYEHHs] BEIIECTB M HX MpEeBpallcHUM:
HaOJIFOZICHUE U OMHCAHKUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATYypaIus OCIKOB MPU
HarpeBaHUM, IIBETHBIC PEAKIIUU OCITKOB.

BbicokoMouiekyJIsipHbIE COeIMHEHUSI

OCHOBHBIC TOHSATHS XMMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPHU3AIUU, CPEIHSS MOJICKYJIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUNH —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAITHS.

OKCIEpUMEHTAIbHBIE METOJbI M3YUEHHsS] BEIIECTB M HX MpEeBpallcHUM:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.



Peannsanys MeXIpeIMETHBIX CBA3EH IPHU U3YYEHUH OPraHUYECKOU XMMHHM B
10 kyacce OCYLIECTBISIETCS Ye€pe3 HCIOJb30BaHUME KaK OOLIUX €CTECTBEHHO-
HAYYHBIX INOHATHUN, TaK U TOHATHM, SBJIIFOLIMXCS CUCTEMHBIMM ISl OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTecCTBEHHO-HAYUYHBIC TIOHATHUS: SIBJICHHUE, HAYUHBINA (PAKT, THUIIOTE3A,
3aKOH, TEOpHsl, aHaju3, CHUHTE3, Kiaccu(uKaluus, NepuoOAUYHOCTb, HAOIO/IEHUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJICIIMPOBAHMUE.

®usuka: MaTepus, DHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKUM ypOBEHb, BEILIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BElIECTBa, (PU3HUECKHE BETUUNHBI U €UHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢dboTocuHTE3, OMOJOTMYECKH AaKTHBHbIE BewlecTBa (O€IKH, YIJIEBOIBI, >KHUPBI,
bepMeHThI).

['eorpadusi: MuHepalbl, TOPHbIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHoMorus: MNHIIEBbIE MNPOAYKTHI, OCHOBBI PAlMOHAIBHOTO TNHUTAHUA,
MOIOIIIME CPENICTBA, JICKAPDCTBEHHBIE U KOCMETUYECKHE IPENAPATHI, MaTEPUAIIbl U3
HCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KUIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH

XuMmudeckui asnemMeHT. ATom. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000J10UKa. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpezesieHusl 3JIEKTPOHOB MO OpOHUTaIsiM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. IINEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[Tepuonnueckui 3akoH u Ilepuoanueckas cucTeMa XMMHUYECKUX JIEMEHTOB
JI. 1. MenneneeBa. CBsI3b NEPUOAUYECKOrO 3aKOHA M llepmoanMdeckon CUCTEMBI
xuMuueckux aneMeHToB [[. M. MenzaeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOWCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPyNIaM MW MEpPHOJAM.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBsI3b. BHJIbl XUMHYECKOW CBA3U
(koBajieHTHasl HEMOJsIpHAas W MOJSpHAsl, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XHMHUYECKOM CBSI3M (OOMEHHBIH W JOHOPHO-
akuentopHslil). Bomopoanas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJSIpPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIECTBA. [HIMbl KPUCTALINYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMUECKON PEIIETKU.

[Tonsitue o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHMYECKNUX BEIIECTB. |'€HeTHMYecKas CBS3b HEOPraHUYECKHUX BEILECTB,
MPUHAJICKAIIUX K PA3JTUYHBIM KJIaccaM.

Xumuueckas — peakinusa.  Kiaccudukanus — XMUMHYECKMX — peaknuid B
HEOPraHMYECKOM M OpPraHWYeCKOM XMMHH. 3aKOH COXPaHEHHsS MAacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPALCHUS SJHEPTUHN [IPU XUMHUUYECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iuuHbIX (hakTopoB. OOpaTnMbie
peakunu. XUMHYECKOEe paBHOBecue. DAKTOpbI, BIUAIOIIAE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

OnekTponutryeckas auccouuanusa. CuibHbIe U caadble 31eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsl, HEUTpaJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINU.

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHsS BEUIECTB M WX MpEeBpallCHUN:
nemoHctpauusa tabmun «llepuonnyeckas cuctema xumudeckux snemeHTon . U.
MenneneeBay, u3ydeHUe MoJieled KPUCTAUIMUECKUX PEHIETOK, HAOII0ICHUE U
OTHMCAaHWE AEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3I0KEHUE TIEPOKCHIA
BOJIOpPOJA B MPUCYTCTBUU KaTAIM3aTOPa, ONPEAEIEHUE CPEJIbl PACTBOPOB BEILIECTB
C TOMONIbIO YHUBEPCAIBHOIO HWHIUKATOPA, pEaKIMH HOHHOTO OOMeEHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusiHue paznuyHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIIUm.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKMX pEakuuid, B TOM YHCIE
TEPMOXMUMHUYECKHAE PACUETHI, PACU€Thl C HCIOJB30BAHUEM IOHATHUS «MAacCCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckas xumus

Hemerannel. Ilosmoxxenne HemetaiuioB B llepuoamueckor  cucreme
xumuueckux sieMeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusnueckue CBOMCTBA HEMETAUIOB. AJUIOTPONMUSI HEMETAUIoB (HAa MpUMEpE
KHCJIOpO/a, cephl, hochopa u yriaepoa).

XVMMHUYECKHE CBOMCTBAa Ba)XKHEHIIMX HEMETAJJIOB (TaJlOT€HOB, CEphl, a30Ta,
docdhopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUM  (OKCHJOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAJUIOB U UX COEUHECHUM.



Merannel. Ilonoxenne meramioB B [leproanyeckoi cUCTEME XUMHUYECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O6mue Qusnyeckue cBoicTBa MeTamuioB. CrijlaBbl METAILIOB.
DIIEKTPOXUMHUYECKUI PSI HANIPSKEHU METAJUIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIMX METAUIOB (HATPUM, Kalluid, KabLIHi,
MarHui, alFOMUHUN, IIUHK, XPOM, XKEJI€30, ME/Ib) U UX COCTMHCHUM.

O6mue crnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsS] BEIIECTB M WX IPEBPAILCHHIA:
U3y4YeHUE KOJUIeKIMH «MeTamibl U CIIaBb», 00pa3lloB HEMETAJJIOB, PEIICHHE
HKCIIEPUMEHTAJILHBIX 3a/a4, HaOJIOJICHUE U OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCH]IA ATIOMUHHUSA C PACTBOPAMU
KHCJIOT U IIEJI0YEe, KaYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétel mMacchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO W3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacuéThl Macchl (00bEMa, KOTMYECTBA BEUIECTBA) MPOAYKTOB PEaKIIUU, €CIU OJHO
U3 BELIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xuMun B 0O€CriedyeHUU SKOJOTUYECKOM, DYHEPTreTUYECKON U MHUILEBOM
0e30MacHOCTH, Pa3BUTHUH MeIUUUHBL [loHATHE O HAyYHBIX METOAAaX MO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLINHM.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO
ITOJTyYEHHS BaXKHEUILINX BEIIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHAIOB. BAXXHEWIINE CTPOUTEIIbHBIC
Marepuanabl, KOHCTPYKIHMOHHBIE MAaTepuajbl, KpPAaCKH, CTEKJIO, KepaMHKa,
Marepuaibl Ui JIEKTPOHUKH, HAHOMATEpHUalbl, OPraHUYECKUE U MUHEpPAJIbHbIC
yaoOpeHus.

XuMus U 3I0pPOBbE YEJIOBEKA: INPABUJIA HCIOJIb30BAaHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja 0€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBOW XUMHH
B [IOBCEITHEBHOM KU3HH.

MexnpeaMeTHble CBA3H.

Peanuzanust  MEXNpeAMETHBIX CBA3€H NOpU  HU3ydyeHUH oOued
HEOpraHn4eckoil xumuM B 11 Kiacce ocylecTBISIETCS Yepe3 MCIOJIb30BAHUE KaK
OoOLIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHM, Tak ¥ TOHSATUH, SBISIFOIIUXCS
CUCTEMHBIMM JIJI OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEeOopus, aHalu3, CHHTE3, KIacCU(pUKalusi, MEepUOJUYHOCTh, HaOIIOCHNUE,
JKCIIEpUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SIBJICHUE.



®dusnka: MaTepusi, IHEPTUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKHUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, (PU3MUYECKUE BEIMYMHBI U €IUHUIBI UX
WU3MEPEHUs, CKOPOCTb.

buonorus: knerka, opraHusM, SKocHCTeMa, Owuocdepa, Makpo- W
MUKPORJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMble, TOILIUBO,
pECYpCHI.

TexHoMOrusl: XUMUYECKAs] MPOMBIIUIEHHOCTh, METAJLTYPrusi, MPOU3BOJICTBO
CTPOUTENIbHBIX MAaTEPUATIOB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHUILEBAs
IPOMBIIUIEHHOCTh,  (hapMalieBTHUECKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHS
OOy4arolMMHUCS TMPOrpaMM CpeAHero o0mero o0pa3oBaHUsA (JUYHOCTHBIM,
METanpeIMETHBIM U  TpeaMeTHbM). HaydHo-Meroanueckoii OCHOBOM  Jyis
pa3paboOTKK TJIAaHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHus SIBJISIETCS] CACTEMHO-EATEIbHOCTHBIN MOAXO/I.

B coOTBETCTBMM C CHCTEMHO-AEITENBHOCTHBIM IOAXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUSA IMpPEAMETa «XUMHsS» Ha YPOBHE CPEIHErO
oOurero o0pazoBaHusl BbIJIEIEHBI CIAEAYIOIINE COCTABISIOLIUE:

OCO3HaHHE OO0YyYalOIUMHCS POCCUHUCKONW TPaKJAHCKOM HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENILHOCTH ¥ CAMOOIIPEIEIICHUIO;

HaJINYMe MOTUBALMU K O0yUEHHUIO;

[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U MCTOPUUYECKHUX TPaJAULIMA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh MU CIIOCOOHOCTH OOYyYalolUXcs PYyKOBOJCTBOBAaTbCS B CBOEHU
JEATEIBHOCTA LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, MPUCYIIMMH LIEIOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJM4Me MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBHUTh
LIEJIX U CTPOUTH )KU3HECHHBIE IIAHBI.

JIngHOCTHBIE pE3yJIbTaThl OCBOCHMSA IIpeaMeTa «XHUMHSA» JOCTUTalOTCSA B
€AMHCTBE Y4YEOHOM M BOCIUTATEIBHOM JAESATENIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJlaMHd POCCHMCKOrO TPakJIaHCKOTO OOIeCTBa, MPHUHATHIMH B OOIIECTBE
HOpMamMM W [paBWIaMU  [OBEJCHHs, CHOCOOCTBYIOUIMMH  IpoLEeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJICHHUS JIMYHOCTH
o0yyJarommxcs.

JIngHOCTHBIE pE3yNbTaThl OCBOCHHUA IpeaMeTra «XHUMHUS»  OTpaxkaroT
c(OPMUPOBAHHOCTh OIbITA II03HABATEIBHOM W TPAKTUYECKON J€ATEIbHOCTH
oOy4Jaronmxcs Mo peaju3aluy NPUHATHIX B 00IECTBE IEHHOCTEN, B TOM YHUCIIE B
YacCTH:

1) rpa:kIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YyYarOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaKEHHUS K 3aKOHY U IIPaBONOPSIIKY;

IIPEACTABICHUS. O COLMAIBHBIX HOPMax W MNpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIbHOCTH MpPU CO3AAHHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4EOHBIX U MO3HABATEIbHBIX 3a/ay, BBIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY H
apryMeHThI IPYTUX IPU aHAIU3€ PA3IMYHbIX BUAOB YUEOHOU AEATENbHOCTH;

2) IaTPHOTHUYECKOIr0 BOCIIMTAHUS

LHEHHOCTHOI'O OTHOIIEHHS K HWCTOPUYECKOMY M HAy4YHOMY HacCJIEAUIO
OTE€YECTBCHHON XUMUH;

YBaXEHHUsSI K TPOIECCY TBOPUECTBA B OOJACTH TEOPHUH U TMPAKTUUECKOTO
IIPUMEHEHUSI XHMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJbTaT
JUINTENIbHBIX ~ HAOMIOJAEHUHN, KPOMOTIMBBIX  HKCIIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABATENbHBIX MOTHUBOB B IOJYYEHUHM M TMOCIEAYIOIIEM
aHalin3e UHQOpPMAaIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YEeCTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHMUS;

CIOCOOHOCTH OLICHWBATh CUTYallMH, CBS3aHHbBIE C XUMUYECKUMHU SIBJICHUSIMH,
U MIPUHAMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha MOPaJbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEIAEHUE W MOCTYNKH CBOMX TOBAPUIIEH C
MO3ULIUKA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE IOCIEICTBUHA 3TUX
OCTYNKOB;

4) popMupoBaHHs KYJbTYPHI 310POBbS:

NOHMMAaHHUS IEHHOCTEH 370poBOro W Oe3o0macHoOro oOpas3a IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3MUECKOMY H
NICUXUYECKOMY 310POBBIO;

coOoicHUsT TpaBWJI 0e€30MacHOro oOpallleHus C BEHIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

IIOHUMAHUS LEHHOCTH NPABWJI HHJIWBHAYaJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOIr0 BOCIIMTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIIEOBATEIbCKOM
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYIHX  BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEIICHHMM NPAKTUYECKUX 3a1ad
COLIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUil pa3IudHOro pojia, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYIOBOW EATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUIAYAIBHOW TpaeKTOpUU
oOpa3oBanus, Oyaymielt mpodeccun u peanu3ari COOCTBEHHBIX KU3HECHHBIX
IJIAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEH O0ITIeCTBA;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMSA:

HKOJIOTHYECKHU 11€JIECO00Pa3HOr0 OTHOWIEHUS K MNPUPOJE, KaK HCTOUHHKY
CYILIECTBOBaHHUS )KU3HH Ha 3€MIIE;

NOHUMAaHUS TI00aTBbHOTO XapakTepa HKOJOTMYECKUX MpoOJieM, BIUSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOIHON U COLMAIIBHON CPENBI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTIKEHUW XUMHH  JUISI
pELIeHUsI BONPOCOB PAMOHAIIBHOTO IPUPOIOIIOIB30BaAHMUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAUIUMX BpEd OKpYKarollen
MPUPOJHON Ccpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUM U MIPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBILLICHUS, YKOJIOTMYECKOU KYJIbTYPHI,
OmbITa NEeATENbHOCTU HKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOW, KOMMYHUKATUBHOU U COLIMAJIBLHOU
MPAKTUKE, CIOCOOHOCTH W YyMEHHUS AaKTUBHO TIPOTHUBOCTOSITH HJICOJIOTHH
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH U OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeNUPUKA XUMHUM KaK HAyKH, OCO3HaHHS €€ pojlud B
(GOopMHpPOBAaHUM PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU 1IEIOCTHOTO
MpeACTaBlIeHUs 00 OKpY)KaroUIeEM MHUpE KaK O €IMHCTBE MPUPOJbI U YEJOBEKa, B
MMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAUMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOM HANPABICHHOCTA W BaXHOM pOJIM B
CO3/1aHMU HOBOHM 0a3bl MaTepHAIbHOMN KYyJIbTYPBI, PEUICHUH TJI00aTbHBIX MPOOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CBIPHEBOW, IHEPIETUUECKOM, MUIIEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIEUEHUU YCIOBUUN
YCIICITHOTO TpyJa W DKOJOTMYECKH KOMMOPTHON KHU3HM KaXKJIOrO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHOM T'PAMOTHOCTH: TOHUMAaHUsA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCHOJIb30BATh



MOJIy4aeMble 3HAHMS JIJIS aHAJIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOLIEro Mupa H
MPOUCXOSIINUX B HEM U3MEHEHU, YMEHUS JieJaTh 000CHOBAaHHBIC 3aKJIIOUCHUS Ha
OCHOBE HAay4yHbIX (DaKTOB M MMEIOLUXCS JaHHBIX C LEJIbI0 TOJy4YEeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
penieHus mpooJieM B pealbHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeCa K MO3HAHUIO U UCCIEN0BATEIBCKON IESTENBHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPhHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3iudHbIX chepax npodeccuoHaabHOM
NS TENbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MetanpeaMeTHble pe3ysbTaThl OCBOCHUS yUe€OHOIro mpeaMera «XuMus» Ha
YPOBHE CpeAHEr0 00111ero 00pa3oBaHMsl BKIHOYAIOT:

3HAQUMMBIE IS (bopMHpOBaHUS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTPaKaolIne
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U clHeUu(UKy METOJOB IO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHUs, SIBJICHUE,
Ipoliecc, CUCTEMA, HAYYHbIA (paKT, MPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleA0BaHNe, HAOIIOCHIE, U3MEPEHHE, SKCTIEPUMEHT U ApPYyTHE);

yHUBEpCcajbHble yueOHbIE JIEHCTBUS (IIO3HABaTENbHbIE, KOMMYHUKATUBHBIC,

PEryJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue GyHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYaroIINXCS;
CIIOCOOHOCTH o0yyaromuxcs UCII0JIb30BaTh OCBOEHHBIE

MEXTUCIUTUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHHWS U YHHBEPCAJIbHBIE YYCOHBIC
JIEVCTBUSA B IIO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKAaTUBHBIMH ¥  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJajgenue YHUBEPCAJIbHBIMHA Y4eOHbIMH NOo3HaBaTeJIbHBIMHA
JeUCTBUSIMU:

1) 6a30Bble JJOruvYecKue aeucTBusi:

CaMOCTOSITeILHO  (OPMYyNIHpOBaTh W aKTyaJIU3UPOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENENIATh LENU JCATEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUU HUX
JOCTHKEHUS, COOTHOCHTB PE3YJIBTAThI ACATEIBHOCTH C IMOCTABICHHBIMU LIEIISIMU;



UCIIOJIb30BaTh NMPU OCBOCHUM 3HAHWU MPUEMBI JJOTUUECKOTO MBIIUICHUS —
BBIJICJIATh XapaKTEPHbIE MPU3HAKU MOHSITUN M YCTAHABJIMBATH X B3aHMMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOLIUE MOHATUS JUIsl OOBSICHEHUS OTACIbHBIX (PAKTOB U
SIBJICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU MJI KIacCU(PUKAIIMU BEIIECTB U
XMMUYECKHUX PEaKIU;

YCTaHABIIMBaTh NPUYUHHO-CICICTBEHHBIE CBS3M MEXAY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYKICHUS (MHAYKTUBHbBIC, JEIyKTUBHBIE, IO
aHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIOUCHUS;

MIPUMEHSITh B MPOLIECCEe TO3HAHUS, UCTIOJIb3YEMbIE B XUMUU CUMBOJIMUECKUE
(3HaKOBBIE) MOJIECIIH, MPEOOPA30OBHIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMUYECKOUN
peakuuu — MpU pEelIeHUH YYeOHbIX IMO3HABATENbHBIX W MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 0a3oBbIe HcCIe0BaTEIbCKUE 1eHCTBHS:

BJIAJETh OCHOBAMHU METOJOB HAyYHOTO IMO3HAHHUS BEIIECTB U XHUMHUYECKHX
peaKLnil;

(GhopMyIUPOBATH MENN U 33a/1a4U UCCIICTOBAHUS, HCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpMYyIUpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJisi (POPMHUPOBAHUS TUIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKIICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTENIBHOTO IUIAHUPOBAHUSA W MPOBEICHUS
YYCHHYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJO0M
npolecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €ro pe3yJbrar, (HOpMYIUPOBATH
0000I1IeHUS U BBIBOABI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YIhTATOB MCCIICIOBAHUS,
COCTaBJISATh OOOCHOBAHHBINA OTUYET O pOAETaHHON padoTe;

MpuOOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENBCKOW U MPOEKTHOM
JESTENbHOCTH, MPOSIBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB PEIICHUsI MPAKTUYECKUX 3a]ay, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HHPOpMaUKu (HAYy4YHO-
MOMyJISIpHAsT JIUTepaTypa XUMUUYECKOTO COJIEpaHHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MHTepHETa), aHaTM3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BUIOB U (PopM
MIpEACTaBIICHHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTD U
HEMIPOTUBOPEYUBOCTB;



(GhOpMyITUPOBATh 3aMPOCHl U MPUMEHSTH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMON JUIS BBINIOJTHEHUS YyYEeOHBIX 3a1ad
ONpeNeNIEHHOIO TUTIA;

MpuOOpeTaTh OIBIT MCIHOIB30BAHKS HHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMANbHYIO  (GOpMY  TPEACTaBICHUS
uHdopManuu (CXeMbl, TpauKH, TUarpaMMbl, TaOIUIbI, PUCYHKHU U APYTHE);

WCITOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
XUMUYECKOW WHPOpMANHe: TPUMEHSITh MEXNpeaMeTHble ((du3ndeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (OpMYJIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPEJICTBA
HaTJISTHOCTH.

OByajieHHe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSAMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAae€MOUM TeMbI B XOJ€ IUajora u/uin
JIUCKYCCUHU, BBICKAa3bIBaTh  HJIeHM, (QOPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIHHO BBITTOTHCHHS TIPE/IIOKEHHOH 3a1a4H;

BBICTYNIATh C TPE3CHTAIMCH PEe3yIbTaTOB IMO3HABATEILHON NEATEILHOCTH,
MOJIYYSHHBIX CAMOCTOSATEIHLHO HJIM COBMECTHO CO CBEPCTHUKAMU TPU BBHITTOJTHECHUH
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, PeaNHM3allid y9eOHOTO MPOEKTa U (hOPMYITUPOBATH BHIBOIBI
M0 pe3ysbTaTaM MPOBEACHHBIX HCCIACAOBAHUMN MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1e 00CYXJICHUSI 1 0OMEHAa MHCHUSIMU.

OgyaieHUe YHUBEPCAJIbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSATEILHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO ITO3HABATEIBHYIO
JeSTENBHOCTh, Ompenessas e€ Ienu W 3aJadd, KOHTPOJIUPOBATh H IO MeEpe
HEOOXOJMMOCTA KOPPEKTHPOBATh TpeIjiaraéMplii aJlfOPUTM JCUCTBUIM TpHU
BBITIOJITHEHUM Y4eOHBIX M MCCIENOBaTeIbCKUX 3a/ay, BbIOMpaTh Hauboiee
3¢ dexTUBHBIN crnoco0 HMX peueHuss ¢ Y4YETOM TOJy4YEeHHsS] HOBBIX 3HAHUU O
BEI[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHaIu3a
U CaMOOLIECHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenMeTHbIE pe3yNbTaTbl OCBOECHHMS Kypca «OpraHuyeckas XUMHS»
OTPAKAOT:

c(OPMHUPOBAHHOCTh  TMPEACTABICHHUN O XHUMHYECKOW  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XMMHUU B TO3HAHUU SIBIICHUU



OpuUpoasl, B  (OPMUPOBAHMM  MBIIUICHUS W KYJbTypbl JIMYHOCTH, €&
(GyHKIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM JJI pEIICHUS TPAKTUISCKUX 3a1au
U 9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO M MPUPOIHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHMI, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATralOIINE TMOHATHS (XUMHUYECKUM DIIEMEHT, aToM, 3JIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTD, XUMUYECKAs
CBSI3b, CTPYKTypHas ¢opmysa (pa3BépHyTas U COKpalE€HHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIM O00BEM, YIJIEPOMHBIN CKeleT, (yHKIMOHANbHAS TPYIIa,
paguKall, U30MepHUsi, U30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KUCIIOPOJ, Y a30TCOJIep)Kalllie COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux Bemiects A. M. BytiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3bIK XUMHH; MHUPOBO33PEHUECKUE 3HAHMS,
JeXallie B OCHOBE MOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XHUMHYECKHX
SBJICHUM, (PAKTOIOTHYECKUE CBEACHUS O CBOMCTBaxX, COCTaBe, IMOJY4YCHUU U
0€30MacHOM WCITOJIb30BAHUM BAXXHEHIIMX OPTraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN NEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHMI BBISBIISATH XapaKTepHbIE MNPU3HAKUA TOHITHIM,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMUCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTaHUYECKUX COCAMHEHUI;

c(hOpMHPOBAHHOCTh YMEHHMU HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIMKY JJIs
COCTaBJICHHUSI MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpali€HHOM)
dbopMysl OpraHMYECKMX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TOTaBIIMBaTh MOJIEIM MOJIEKYJ OPraHMYECKUX BEHIECTB JJI WILTIOCTPAIIUU HUX
XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MNPUHAJJICKHOCTh H3YyUYECHHBIX
OpraHUYeCKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K OIpeAeIEHHOMY
KJIacCy/Tpymnme coeluHeHul (yTIeBOJOpOIbI, KHUCIOPOJA U a30TCoAepIKallue
COEIMHEHUS, BBICOKOMOJIEKYJISIDHBIE COEJUHEHHMSI), JlaBaTh WM Ha3BaHUS 11O
cuctematuueckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TpPUBUAJILHBIC
Ha3BaHUs OT/ACJIBHBIX OPraHWYECKUX BEHIECTB (ITHIICH, MPOIMIICH, alleTUJIEH,
ATWICHTJINKONb, TJHIEPUH, (eHo, (hOpMalIbIETHa, aleTalbJAeThul, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TJIFOK034,
bpykTO3a, Kpaxmall, IeJUTI0103a, TIUIKH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITh BHUJBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCIMHEHUSAX (OJIMHAPHBIC U KPATHBIC);



c(hOPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis o0bsCHEHUs] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHUN  XapaKTepu3OoBaTh  COCTaB, CTPOCHHE,
du3nYecKe W XUMUYECKHE CBOWMCTBA TUIMWYHBIX TMPEICTABUTENICH pPa3THMUHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIWJIECH, AlETUJIEH,
oyranuen-1,3, merwnOyramuen-1,3, OeH30J, METaHOJ, ATaHOJ, ITUJICHTJIMKOJb,
[JIMIEPUH, (PEeHOJI, aleTalblIeru]l, MypaBbUHAsE U YKCYCHAs KUCIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHWMHYECKUX PpEaKUUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOOPOIHOTO
Ceipbsi (HE(Th, TPHUPOAHBIA Ta3, YroJib), CIOCOOBI WX TEepepaboOTKU W
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJIHOTO BEIECTBA WU MPOIYKTa
peakiuu 1O H3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WM MPOIYKTOB PEAKIUN);

chOpMHPOBAHHOCTh YMEHHMM BIAJETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBaHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS Ui TPUHSATUS PEIICHUA B
KOHKPETHBIX JKU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C BEIIECTBAMM U UX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIOIaTh TIPABMIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJIO W JTabOopaTOPHBIM OOOPYJOBaHUEM, a TaKKe IMpaBuia OOpaIieHHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBHIMOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBHITIOJNHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKHUX BEIIECTB MPU HarpeBaHUH, MOJyUCHUE
STWJIIEHA M W3YyYEHHE €ro CBOMCTB, KAaYECTBEHHBIE PEAKIUU OPTraHUYECKUX
BEILIECTB, JIeHaTypauusi OEJIKOB MpH HArpeBaHWU, IIBETHHIE PEaklMu OEKOB) B
COOTBETCTBHHM C TpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OO0OpPYAOBaHHEM, TPEJACTABIATh PE3YJIbTATHI
XUMHUYECKOT0 JKCIIEpUMEHTa B (OpMe 3aluCH YPAaBHEHH COOTBETCTBYIOLIUX
peakiuit u GopMyIHPOBAThH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uH(OpMAIMIO, TOJIy4aeMyK0 U3 pPa3HbIX HMCTOYHUKOB (CpEeACTBA MAacCCOBOM
uHdopManuu, THTEpHET U APYTrHUX);



chOpMUPOBAHHOCTh ~ yYMEHHMH  COONIONATh  MpaBWiIa  IKOJIOTUYECKU
1eJIeco00pa3HOro TMOBENEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B IIEJAX
COXPAaHEHMSI CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOIHOW Cpelbl, OCO3HABATH
OMACHOCTh BO3JICMCTBUS HA >KUBbIE OPraHU3Mbl OMNPENEIEHHBIX OPraHUYECKUX
BelIeCcTB, MOoHMMAas cMbica mokaszatens [1JIK, moscHATe Ha mpuMepax crmocoObl
YMEHBUIEHUS W MPEJOTBPALLCHHUS WX BPEIHOIO BO3JICHCTBHS HAa OPraHu3M
YEJI0BEKA;

sl OOy4YarOIMIMXCA C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHE
MPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEUIECTB M
XUMHYECKUX SBJICHUM;

JUISL  CHelbIX M ClIa0OBUIALIIMX OOyYaroUIuXcs: yYMEHHE MCIOJIb30BaTh
penbedHO-ToUeuHyI0 cuctemy obo3HaueHuit JI. Bpaitns mjis 3anmucu XUMHUYECKUX

bopmy.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmias W HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTHh  IPEJACTABICHHH: O XUMHWYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJA XWMHUU B T[IO3HAHUM SIBIICHUM
OpUpoOJibl, B  (QPOPMHUPOBAHWUU MBIIUICHUS W  KYJbTYpPhl  JIMYHOCTH, €€
(YyHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pELICHUS MPAKTUYECKUX 3a]1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMMYECKMX  3HAHUM, KOTOpash  BKJIOYAET:
OCHOBOTOJIAraloIne MOHATUSA (XMMHUYECKUNA 3JIEMEHT, aToM, HW30Tom, s-, p-, d-
AJNIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSPHBIA OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTD, CTEIICHb OKUCICHUSA, XUMUYECKasl CBS3b
(KoBaJIeHTHAs, MOHHAs, METAUTUYECKas, BOJIOPOJIHAS ), KPUCTAIUTMYECKAs PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKLMH, PACTBOpP, DJIEKTPOIUTHI,  HEIJIECKTPOJIUTHI,
BJICKTPOJIUTUYECKAS] JIUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOM peakIMh, XMMHUUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckuii 3akon J[. M. Menneneena,
3aKOH COXPAHEHHSI MAacChl BEUIECTB, 3aKOH COXPAHEHHSI U MPEBPALLICHUS YHEPIUU
MpU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUU SI3BIK XUMUH,
MHPOBO33PEHUYECKHUE 3HAHUS, JICKAIIUE B OCHOBE ITOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHWMMUYECKUX SIBICHUM, (PAKTOJIOTUUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U O€30MaCHOM HCIOJIb30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUUYCCKOM JCSITEILHOCTH YEIIOBEKA;



c(hOpMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIE MPU3HAKUA TOHITHM,
YCTaHaBIIUBAaTh WX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IIPU
OINMCAHUY HEOPTraHUYECKUX BEILIECTB U UX MPEBPALCHUM;

c(hOpMUPOBAHHOCTh YMEHHMM HCHOJIb30BATh XUMHUUYECKYI) CHUMBOJIUKY IS
coctaBiieHuss (GOpPMYJ BEMIECTB H YPAaBHCHMA XUMHYECKHX  PEaKIIHi,
cuctematuieckyto HoMeHknarypy (IUPAC) u TpuBuanpHbie Ha3BaHUS OTACIBHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbId Ta3, YIVIEKUCHBIA Ta3, aMMHUaK, ramiéHas
W3BECTb, HETAIIEHAs U3BECTh, MUThEBAs CO/A, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIIATh BAJICHTHOCTh M CTENICHb OKUCIICHUS
XUMHUYECKUX JIEMEHTOB B COEOUMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBs3M (KOBaJE€HTHAas, MOHHAs, METAIIMYECKas, BOJOPOAHAs) B COCAMHEHUSX, THII
KPUCTALTMYECKON PEelmETKM KOHKPETHOTO BelecTBa (aTOMHasi, MOJICKYJspHas,
HMOHHAas, METAJJIMYECKAs), XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHECHUH;

c(hOpMHPOBAHHOCTh YMEHUH yCTaHaBJIMBaTh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBYy K OMNPeIeIEHHOMY KJaccy/Tpyre
COEIMHEHUH (MPOCTHIE BEIIECTBA — METAIbl U HEMETAJIJIbI, OKCUJIbI, OCHOBAHUSI,
KHUCIIOTBI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOINYECKOr0 3akoHa Jl.
N. MenneneeBa U IEeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOITYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYHKIINU;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepruoauyeckoid CHCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, UCHOIB3YysS MOHATUS «S-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCAUHECHUU
110 repuojam u rpymmnam [lepuoanyeckoit cucteMbl XUMUYECKUX di1eMeHToB /1. U.
Menpeneena;

chOPMHPOBAHHOCTh YMEHHUW  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKUE CBOMCTBA HEOPraHMYECKUMX  BEIIECTB  PA3JUYHBIX  KJIACCOB,
IIOATBEPKIATh CYILIECTBOBAHUE T'€HETHUYECKOW CBS3U MEXIAY HEOPraHUYECKUMU
BEIIECTBAMHU C MOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHHS KJIaCCU(MUIIUPOBATH XMUMHUYECKHUE PEAKIIUU TI0
pa3TUYHBIM TPHU3HAKaM (YUCIY M COCTaBy pEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTEMEeHEW OKHUCIIEHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKklny, YYaCTUIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHI COCTABJISTh YPaBHEHUS PEAKIUNA pPa3THUHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHUSI PEaKluii MOHHOTO OOMEHA, YUYUTHIBAs
YCJIOBUSI, IPU KOTOPBIX 3TH PEAKLMUA UAYT 10 KOHIIA;



cOpMUPOBAHHOCTh YMEHHUI MPOBOJIUTH PEAKIHMH, MOATBEPXKIAIOIINE
KaUeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABAThH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;

cOpMUPOBAHHOCTh YMEHHMH pPACKpbhIBaTh CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUNA MMOCPEICTBOM COCTaBJIECHHS 3JIEKTPOHHOIO OasiaHca
ATUX PEAKIUM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEaKLMH OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUS XUMUYECKOTO PAaBHOBECUS
B 3aBUCHMOCTH OT BHEIIHEro Bo3jaeicTBus (npuniun Jle [larense);

chOpMHPOBAHHOCTh YMEHUM XapaKTEepU30BaTh XHWMHUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJyYEHHs] CEPHOM KHUCIOThI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUH 00 OOLIMX HAyYHBIX MNPUHIHUIAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOICTBA;

c(OpPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J0Jsl BEUIECTBA B PacTBOpPE», OObEMHBIX OTHOLIEHUM Ta30B
IIPU XMMHYECKUX PEAKIMIX, MACChl BEIECTBA MM 00BEMA ra3oB MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BbEMY OJHOTO M3 YYacCTBYIOIIHUX B PEAKIUU
BEIIECTB, TEIIOBOro 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MACChI
BEILECTB, IPEBPAILICHUS U COXPAHEHUSI SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHI COONIOAATH MpaBUiia MOJIb30BAHUS XUMHUYECKOM
MOCYJIO W JTabOpaTOPHBIM OOOPYJIOBaHUEM, a TaKKe MpaBuia OOpaIieHHUs C
BELIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHWH TUTAHUPOBATH W BBHITIOJNHATh XUMHUYECKHM
HKCIEPUMEHT (pa3sioKeHHE MEpPOKCHJIa BOAOPOJa B MPUCYTCTBUM KaTallu3aTopa,
ONpeJeIeHHe Cpelbl PpPacTBOPOB BEHIECTB C TIOMOIIBIO  YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE Pa3iuvHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOrO OOMEHa, KaueCTBEHHBIE PEeakIUu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHHUSI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/lay 10
TeMaM «Metamiely U «Hemeramib»y) B COOTBETCTBUM C MpPaBWIAMH TEXHUKHU
0e30MacHOCTH MPHU OOPAILEHUH C BEIIECTBAaMHU U Ja0OpPaTOPHBIM 00OpPYAOBAHHEM,
MPEACTABIIATh PE3YJbTAThl XMMHUYECKOIO JKCIIEpUMEHTa B (opme 3anmucu
YpaBHEHUN COOTBETCTBYIOIIUX peaKuii U (OpMyIHpPOBaTH BHIBOJABI Ha OCHOBE
ATUX PE3yIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAIIMIO, TOJYyYaeMyl0 M3 pa3HbBIX MCTOYHUKOB (CpEACTBAa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ yYMEHHMH  COONIONATh  MpaBWiIa  IKOJIOTUYECKU
1eJIeco00pa3HOro TMOBENEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B IIEJAX
COXpaHEHUsI CBOETrO 3J0POBbSl M OKPY’KAIOIIEH INPUPOIHOM Cpelbl, OCO3HABATh
ONAaCHOCTh BO3JEHCTBHS HA )KUBBIE OPTAHU3MBI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmbict mokazarenss IIJIK, moscHATP Ha npuMeEpax CHOcOObl YMEHBIIEHHUS H
IIPEJOTBPALLECHUSA UX BPEIHOTO BO3ACUCTBHS HA OPraHU3M YEJIOBEKA;

U1 00y4aromMXcsi ¢ OIPaHUYEHHBIMM BO3MOYKHOCTSMM 370POBbs: YMEHHE
MPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYINHBIX METOJAaX IO3HAHUS BEUIECTB M
XUMUYECKUX SIBJICHUN;

Ui CIeNbIX W CHA0OBUIAMIMX OOYyYaroIIMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-ToueuHyt0 cucteMy o6o3HaueHuil JI. bpaiins ans 3anucu XuMUYECKUX

dhopmyi.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Ne i/m Kontpoabubie | TlpakTuyeckue
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHUH
IIpeamer oprannueckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pasneny 3
Pasnen 2. YraeBoaopoabt
2.1 [IpenenbHblE yTaeBOAOPOABI — aJIKaHbI 2
59 HenpenenbHble yrieBogOpPOIbI: alTKEHBI, 6 |
' QJIKaIUEHBI, aJIKUHBI
2.3 ApomaTudeckue yrieBoa0po/abl 2
54 IIpupoHbIE HCTOUHUKH YTIEBOIOPOAOB U 3 |
' uX nepepadoTka
Hroro no pasneny 13
Pasznea 3. Kucaopoacoaepxamue oprannyeckue coeIuHeHus
3.1 Cruptsl. deHon 3
19 Anbneruasl. KapOoHOBBIE KHCTOTHI. 7 )
' CnoxHble 3QUPEI
33 YrieBoib 3 1




Hroro no pasgeny

13

Pa3znea 4. A3oTconepxainiue OpraHnyecKkue coeIuHeHust

4.1 AmMuHBI. AMUHOKHCIIOTHI. benku 3
Hroro no pazneny 3
Pa3pnen 5. BeicokoMOJIeKY IS PHBIE COCAUHEHH S

5.1 ITnactmaccel. Kayuyku. Boigokna 2
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

KosanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3je/ioB U TeM undposbie
Ne i/ P KonrpoJsbnsie | IIpakTnyeckue (upp )
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. [lepnonndeckuii 3akoH
1.1 u Ilepuonnueckas cuctemMa XMMHUYECKUX 3
anemenToB JI. 1. Menneneepa
12 Crpoenue BemectBa. MHOroobpasue 4
. BEIECTB
1.3 XUMHUYECKUE PEAKIIUN 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heopranuueckasi Xumust
2.1 Merainbl 1
2.2 Hewmerannsl 1 1
)3 CBs13b HEOPTAHMYECKUX M OPTaHUYECKHUX )
' BEIIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtposabHbie
padoTbI

IIpakTHyeckue
padoThI

Jara
HU3y4YeHH
|

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

IIpeameT opraHM4ecKor XUMHH, €€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE

Teopust cTpoeHns OpraHnYECKuX
coenuHeHuit A. M. bytieposa, eé
OCHOBHBIC ITOJIOKCHUA

[Ipencrasienue o KiaaccupuKaiu
oprannmueckux BemiectB. Homenknatypa
(cucremaTHyecKkasi) U TpUBHAJIbHBIE
Ha3BaHUWA OPraHNYCCKUX BCIICCTB

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKHUH P

MeraH 1 3TaH — NPOCTEUILINE
IIPEICTaBUTEIIN AIKaHOB

AJIKEHBI: COCTaB M CTPOCHHE, CBOICTBA

OTUJEH U NPONUIIEH — MPOCTEHNIINeE
IIPEACTABUTENIH AJIKEHOB

[Tpaktuueckas padora Ne 1. «Ilomyuenue
JTUJICHA U U3yUYEHUE €ro CBOUCTB)

Aunkanuensl. byranuen-1,3 u
meTunoyTaaues-1,3. [onyuenue




CHUHTCTHYCCKOI'O KaydyKa U PC3UHbI

AJIKMHEBL: COCTaB U 0COOEHHOCTH CTpPOCHHUA,

10 TOMOJIOTHYECKHUH Pl AUETUIIEH —
MPOCTEUIINI TPEACTABUTEND AIIKUHOB

1 Brluncnenys no ypaBHEHUIO XUMHAYECKON
peakiuu

12 Apenbl: 6eH301 U TOyol. TOKCHIHOCTH
apeHOB

13 ['eneTnueckas cBs3b YrieBOJOPOIOB,
MPUHAAJIEKANIMX K PA3IMUHBIM KlaccaM
[IpupoaHbIe HCTOYHUKH YIIIEBOJOPOIOB:

14 MPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIC
ras3pl, HeTh ¥ MPOTYKTHI €€ epepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE
ra3bl, HeTh ¥ POAYKTHI €€ mepepaboTKu

16 Kontponbnas paboTa mo pazaeny
«YTIIeBOAOPOABD)

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BoropoaHas cBs3b

18 MHoOroaToMHbl€ CIUPTHI: STUIICHIJIUKOJIb U
[JIULEPUH

19 deHo: cTpoeHHEe MOJIEKYIIbI, (PU3uUecKue
1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE

20 Anpaerunpl: GopMalbIeTHI |
aneTanbaerul. AueToH

21 OHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE




KHCJIOTBI: MypaBbUHAA U YKCYyCHas

[Tpaktruueckas padota Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTHI»
CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK

23 MIPEACTABUTENH BBICIIIUX KaPOOHOBBIX
KUCJIOT

24 Mpi1a KaK COJIM BBICIITUX KApOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBIE
CrnoxHbie 3UpPHI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX
3¢upoB

26 Kupsl: runponus, npuMeHeHue,
OuoJIoTUYeCcKasi poib )KHPOB
VYTIIeBoIbl: COCTaB, KIacCH(pUKAIIHS.

27 Bakneiimme npeacTaBuTENH: TII0K034,
bpykTo3a, caxapo3a

73 Kpaxman u nemitono3a Kak IpupoaHbIe
MTOJIUMEPHI
Kontponbnas pabota mo pazaeny

29 «Kucnopoacoepxamuye OpraHu4ecKue
COCJIMHCHUS

30 AMUHBI: METUJIAMHAH U aHWJINH
AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE

31 OpraHUYeCKHEe COCTUHEHUS, UX
OunoJiornyeckoe 3HaueHue. [lenTuab

1 benku kak nmpupoiHbIe

BBICOKOMOIJICKYJIAPHBIC COCAUHCHUSA




1 OCHOBHbBIE NOHATHSI XUMHUH 1
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN
OCHOBHBIE METOJIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSTMHECHHUIA. 1
[TnacTMaccel, KayqykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHHu
s

DJIEKTPOHHBIE
nudgposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

XUMHUUECKUH JIEMEHT. ATOM. DIEeKTPOHHAs
KOH(UTypauus aToMOB

Ilepnonnueckuii 3akoH u Ilepnonnueckas
cHCTeMa XUMHUYeCKHuX 3jaemMenToB /. 1.
MeHneneeBa, UX CBSI3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB
XUMHYCCKHUX 3JIEMEHTOB U MX COCAMHCHUI 110
rpymnmnaM v nepuojiaM. 3HaueHHe
MEPUOJUYECKOT0 3aKOHA U CHCTEMBI
XUMH4eckux 3neMeHToB [.J. MeHaeneeBa B
pa3BUTHH HAYKH

CrpoeHnue BemecTBa. XUMUYECKasl CBSI3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoaHas cBsA3b

BaneHTHOCTS. 9J'IeKTpOOTpI/II_[aTeJ'IBHOCTL.
CreneHb OKUCIICHHS. BemectBa
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOT'O
CTPOCHUMA

ITonsaTue o JUCTICPCHBIX CUCTEMAX.
HcTtuHHBIE U KOIJIOUIHBIC pacTBOPHI.
MaccoBas J0JIs1 BEIECTBA B paCTBOPC




Knaccugukaus 1 HoMeHKIaTypa
HEOpraHM4YecKuX coequHeHul. ['eneTnueckas
CBSA3b HEOPraHUYECKHUX BELIECTB, Pa3IMUHBIX
KJIacCOB

Knaccudukanus XuMuuecKkux peakiuii B
HEOPraHUYECKOM 1 OpraHNYeCcKON XUMHUU.
3aK0H COXpaHEHUSI MaCcChl BEIIECTB; 3aKOH
COXpAHEHUs U MPEBPAIICHUS YHEPTUU TTPU
XUMUYCCKUX PEAKITUIX

Ckopoctb peakiuu. O0paTuMble peakiuy.
XUMHUYECKOE paBHOBECHE

10

[TpakTiueckas padborta Ne 1. «Bnusiaue
pa3INYHBIX (AKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIum»

11

DnekTponuTrdeckas qucconuanus. [lonsrue
0 BojopoHOM nokazarene (pH) pactBopa.
Peakuu nonHoro oomena. I'uaponus
OpTraHUYCCKUX U HCOPIraHNYCCKUX BCIICCTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peakuuu. [TonsTre 00 3nekTpOIN3E
pacIuIaBoOB U PACTBOPOB COJIEH

13

KonrtponbHas pabota no pasaeiny
«TeopeTnueckre OCHOBBI XUMHH»

14

Merael, ux nosoxenue B llepuoanueckon
CHCTEME XUMHYECKHuX AaeMeHToB /1. U.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
aTomoB. OOmue pu3nIecKue CBONCTBA
METaJIOB




15

CraBel METaJIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTaljIoB

16

XUMHAYECKHAE CBOMCTBA BAKHEUIIINX
MeTaJUIOB (HATpHUH, Kadui, KaabI[ui, MarHHM,
ATFOMUHUN) U UX COSTUHEHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEeUHEHUN

18

XUMHYEeCKHE CBOMCTBA IIMHKA, JKeae3a U UX
COeJUHEHUN

19

[Tpaktuueckas padora Ne 2. "Pemenune
AKCIIEPUMEHTAIbHBIX 33/a4 110 TEME
«Meramne"

20

Hemeramiel, UX MOJIOKEHHUE B
[lepuonnueckoi cucreMe XUMHUYECKUX
anemenToB M. 1. MenneneeBa u
0COOEHHOCTH CTPOEHHSI AaTOMOB

21

du3nyeckre cBOCTBA HEMETAIIIOB.
AnnoTrponusi HEMETaUIOB (Ha IPUMEpPE
KHUCI0poJ1a, cephl, hocdopa u yrieposaa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
COEIMHEHUN

23

XuMHUUECKUE CBOMCTBA a30Ta, hocodpa 1 ux
COETMHEHU I

24

XHUMHUYECKUE CBOMCTBA yIIIepo1a, KPEMHHUS U
HUX COeIUHEHUN

25

[IpuMeHeHre Ba)KHEUILINX HEMETAIJIOB U UX
COEIMHEHUN




O00011eHre U cCUCTEMAaTU3ALM 3HAHUM 110
teme «Hemeramnsny. Beruucienus no

26 YpaBHEHUSIM XUMUYECKUX PEaKUui U 1
TEPMOXHUMHUYECKUE PACUETHI
[Tpaxtuueckas padota Ne 3. «Pemenue

27 AKCIIEPUMEHTAIBHBIX 33134 10 TEME 1
"Hemertamnsl"»

73 KonTponbhas pabota no temam «MeTamib» |
u «Hemeramnbny

29 Heoprannueckue u opraHn4eckue KUcioThl. |
Heoprannueckne u opraHn4eckue OCHOBaHUS
AMpoTepHbIe HEOpraHU4YeCKHUe U

30 OpraHMyecKkue coequHeHus. ['enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB
Ponp xumun B 00ecrieueHHH SKOJIOTHUECKOM,

31 HHEPreTUUECKON 1 MUIIEeBON 6€30IacHOCTH, 1
Pa3BUTUU MEIUIUHBI
[TpencraBnenus 00 0OIIMX HAYYHBIX

32 MIPUHIMIAX TPOMBIIIJICHHOTO TOJTY4YEHUS 1
BAKHEUILINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U MATEPUAJIOB 1

34 XHUMHS U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O0 34

[NPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI UIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






