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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CpelHEero oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDeneparnuu», TpeOboBaHUN K pe3ybTaTaMm
OCBOCHHMS (eaepalnbHOil  00pa30BaTENbHON MPOTpaMMbl CPEIHEr0 OOIIETro
obpazoBanust  (DOII  COQO), npencraBieHHbIXx B DepepaabHOM
rocyjapctBeHHOM oOpa3oBarenbHOM craHaapte COO, ¢ yuérom Konuenumu
mpenojaBanus  y4eOHOro mpeaMera «XUMHs» B 00pa30BaTEIbHBIX
opranmsanusax  Poccuiickon — @Pexepanuu, — peaJM3yOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOTrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
BocnuTanusi B Poccuiickoii @exepauuu Ha 1nepuon o 2025 romay
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pab0TKe MpOrpaMMbl IO XUMHUHU, K ONPEACIICHUIO
oOmel crpaterud OOy4Y€HHs, BOCHUTAHUS W Pa3BUTHS  OOy4aroUIUXcCs
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YPOBHE  COCTaBWJIM  KOHUeNTyadbHble mnosioxkeHus @DPIroc COO o
B3aMMOOOYCIIOBJICHHOCTH ILIeJieH, COJep>KaHusl, pPE3yJbTaTOB OOy4YeHUS W
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBITTYCKHUKaMH
0011e00pa3oBaTeIbHON OpPraHU3aIli, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYITUX
LEJIOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOJLI, (HOPMUPOBAHUS MHUPOBO33PEHUS] U OOIIEH
KyJIbTYpPhl 4YEJIOBEKa, a TaK¥Ke DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBbIO U TIPUPOJHOM cpene. Peanusyercs xummuueckoe oOpa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOimero oOpa3oBaHUsl CpeACTBAMHU
ydeOHOro rmnpeaMera «XuUMHs», COJIEp)KaHHE U TMOCTPOEHHUE KOTOPOTo
oTpeseieHbl B MIPOrpaMMe M0 XUMHUHU C YUETOM CHenudUKN HAyKd XUMUH, €€
3HAYCHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATILHOM JKU3HU OOIIECTBA, a TAKKE C
ya€TOM OOmMMX Iele ¥ TMPUHIUIOB, XapaKTEPHU3YIOMINX COBPEMEHHOE
COCTOSIHUE CHCTEeMBbI cpefaHero obOmiero obpasoBanuss B Poccuiickoit
denepanum.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOjb B
COBPEMEHHOW IMBWJIM3AIMM, B CO3JIaHUU HOBOW 0a3bl MaTepHUATbHOMN
KyJabTypbl. OHa BHOCUT CBOM BKJIaad B (OPMUPOBAHHE PaAIMOHATIBLHOIO
HAyYHOTO MBINUIEHUS, B CO3JaHUE IIEJIOCTHOTO MpEACTaBICHUS 00



OKPYXKAIOLIEM MHUpPE KaK O €JIUHCTBE MNPHUPOAbI M YEIOBEKa, KOTOPOE
dbopMupyeTcsi B XMMUM HAa OCHOBE ITOHMMAaHHUS BEIIECTBEHHOI'O COCTaBa
OKPY’KAIOILIEro MUPA, OCO3HAHMS B3aAMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBaMH U BO3MOYKHBIMH 00JaCTsIMU IPUMEHEHUS.

TecHO B3aMMOJEWUCTBYSI C JAPYTMMHM €CTECTBEHHBIMHU HAayKaMH, XHUMHS
CTajla HEOThEMJIEMON YacThbI0 MHUPOBOU KYJBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCHELIHOTO TPpyAa M >KU3HM KaKJI0To uieHa oOmiectBa. CoBpeMEeHHAs XUMHUS
KaK HayKa CO3MJATelIbHas, KaK HayKa BBICOKHMX TEXHOJOTMM HAampaBicHa Ha
pelieHrne TI00albHBIX MPOOJIEM YCTOMYMBOTO pPAa3BUTHS YEIOBEYECTBA —
CBIPBEBOM, SHEPreTUYEeCKOW, MUIIEBOM, 3KOJOTMYECKOM Oe30macHOCTH U
OXpaHBbI 3I0POBBSI.

B cootBeTcTBUM C OOIIMMH LEISIMU M NPUHUUIIAMUA CPEIHEr0 OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a3oBbIi
YPOBEHb M3y4YEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO
HOJATOTOBKY  OOyyarolmuxcs, HEOOXOOuMyr0 UM  JJsi  BbIpaOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOIO BKIIOYEHUS B KU3Hb COLIMYMA,
MPOJIOJDKEHNS 00pa3oBaHMS B  pa3IMYHBIX O0JacTsX, HE CBSA3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocraBmsiroliuMy - ipeamMeTa  «XUMHsD SBISIIOTCS  0a30Bble  Kypchbl —
«Oprannueckas xumus» U «OOmass U HEOpraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHUSI KOTOPBIX SIBJISIIOTCSA OCHOBBI 0a30BOM HayKH:
CUCTEMA 3HAHUU MO HEOPTraHUYECKON XUMUH (C BKIIOYEHHEM 3HAHUM U3 001Iei
XUMUH) U OpraHndeckoil xumun. @opMupoBaHUe JaHHOW CUCTEMbI 3HAHUHN TTPU
U3y4YEeHUU TpeaMeTa o0ecrneuynBaeT BO3MOXKHOCTh PAacCCMOTPEHHUSI BCEro
MHOT000pa3usl BEIIECTB HAa OCHOBE OOILMX MOHATHI, 3aKOHOB U TEOPUM XUMUH.

Crpykrtypa conepxaHusi KypcoB — «Opranudeckas xumus» u «OOmmas u
HEOpraHuyeckas XuMus» cHopMupoBaHa B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOIO IMOJXO0Ja K H3Y4YEHHMIO Y4YyeOHOro Marepuaja M OOycCOBIIEHa
HUCTOPUYECKHM OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUH Ha  ONpeAeNEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOW XWMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUH CTPOEHUS OPTaHUYECKHUX
COCAMHEHNH, a TAaKX€ HAa YPOBHE CTEPEOXMMHUYECKUX U DJIEKTPOHHBIX
MpelcTaBiIeHU O cTpoeHuu BemecTB. CBelneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCA B pPa3BUTUM — OT YIVIEBOAOPOAOB 1O CIOKHBIX
OMOJIOTUYECKH AaKTUBHBIX CO€IMHEHUH. B Kypce opranudeckol Xumuu
MOJIY4alOT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOUIETO
oOpa3oBaHMsI TEPBOHAYAJbHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,



KJIacCU(DUKAITMOHHBIX MPU3HAKAX BELIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHS, O XUMUYECKOUN peaKIyH.

[lon HOBBIM YIJIOM 3peHHUsI B MpeaMeTe «XuMus» 0a30BOr0 YpOBHSA
paccMaTpuBaeTCs M3yUYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TEOpEeTUYECKH MaTepuain U (HAKTOJOTUYECKUE CBEICHHMS O BEIIECTBAX U
xumMudeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OO01ast 1 Heopranmueckas
XUMHS» O0Yy4aronIMMcsl MPEIOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX U  METOAOJOTHYECKHX
MO3UINH, TITy0Ke MOHITh UCTOPUYECKOE U3MEHEHHE (PYHKIIUNA TOrO 3aKOHA —
oT 00o0MIaromel 10 OOBICHSIONMIECH U MPOTHO3UPYIOIIEH.

Enunas cuctema 3HaHWMI O BaKHEHIIMX BEHIECTBAaX, MX COCTAaBE,
CTPOCHHH, CBOMCTBAaX M MPUMEHEHHH, & TAKXKE O XUMHUYECKHX PEAKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX NPOTEKaHus AonojHsercs B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMHU COJICPXKAHUS, HMEIOIMHUMH KYJIbTYPOJOTUUECKHN U
NPUKIIAJHONW XapakTep. DTH 3HaHUS CIOCOOCTBYIOT MOHMMAaHMIO B3aHMMOCBSI3U
XUMUU C JPYTUMH HayKaMH, PAcCKpbIBAlOT €€ poJib B IO3HABaTEIbLHOU U
MPAKTUYECKON JeSTENbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCITUTAHHUIO YBaKEHUS
K TpOIECCYy TBOpYECTBA B OOJACTH TEOPHUH W MPAKTUYECKUX MPHIOKEHUN
XUMUHU, T[OMOTAIOT BBITYCKHUKY OpPUEHTUPOBATHCSA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMax, CBSA3aHHBIX C XHUMHEH, KPUTHYECKU
OCMBICIUBaTh WHGPOPMAIMI0O M TPHUMEHATH €€ JUIsi TOMOJHEHUS 3HaHWH,
pelleHrsT WHTEIUICKTYalbHBIX M OKCIEPUMEHTAIbHBIX HCCIEI0BATEIBCKIX
3amad. B 1enom coxmepikanne y4eOHOTO mpeamera «XUMHS» JTaHHOTO YpPOBHS
U3Y4YCHUS] ~ OPUEHTUPOBAHO  HA  (opMUpPOBaHHUE Yy  OOyYarOIIMXCS
MHUPOBO33pEHYECKON OCHOBBI JJIsi MOHUMAaHUS (PUI0CO()CKUX UACH, TAaKUX KaK:
MaTepUaabHOEC EAMHCTBO HEOPTaHWYECKOTO W OPraHMYecKoro  MUupa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, ITO3HABAEMOCTh
MPUPOAHBIX SBICHUN MyTEM SKCIEPUMEHTA M PEIICHUS MPOTUBOPEUUN MEXKTY
HOBBIMU (paKTaMH M TEOPETHUCCKUMU TIPEANOCHIIKAMHU, OCO3HAHUE POJIA XUMUHU
B pCIIEHWU DOKOJOTHYECKUX TMpoOJeM, a Takke mpobdiieM cOepeKkeHus
OHEPreTHUECKUX PECypCOB, CHIPbs, CO3/aHUS HOBBIX TEXHOJOTHH U
MaTepuasoB.

B mmane pemeHuss 3amad  BOCIUTAHUS, PA3BUTHUS W COLMAIU3AIHH
oOy4aromuxcsi TPUHATbIE TPOrpaMMOM MO XHMMHUHU TMOAXOJbI K OIpeaeTICHUI0
COJIEp)KaHUsI W TIOCTPOSHUS TpeaMeTa MpeayCMaTpUBAaOT (OpMHUpPOBaHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBUI, HMEIOMMX O0a30BOE 3HAYEHHUE IS
pa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIIeHUs MpoOjeM, TOWCKa, aHalu3a Hu
oOpaboTkn  wH(MOpMAIMK, HEOOXOAWMBIX [JIi MPUOOPETEHUS  OIbITa



PAKTUYECKON U HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenogaBaHus XMMHU KaKk Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHusl, TaK M Ha YPOBHE CpeaHero oOumiero oOpa3oBaHus, MOpH
OTpENEICHUN COCPKATEIBHOU XapaKTEPUCTUKU IIeJIe M3y4YeHHUs MpeameTa
HaIpaBJICHUEM TEPBOCTENEHHON 3HAYMMOCTU TPAJULIHUOHHO MPHU3HAETCS
(dopMupoBaHHE OCHOB XHWMHYECKOM HAyKH Kak oO0JacTh COBPEMEHHOTO
€CTECTBO3HAHHUS, MPAKTHYECKOW JEATEIbHOCTH YEJIOBEKa M KAaK OJHOI0 W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOUYECKON TOYKH 3PEHHSI TaKOH
NOAXOJ K OIPENENCHUI0 LEeJIed W3y4EeHMs] IpeaMeTa SBISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHHUs TJABHBIMU LIEISIMU M3YyYEHHs IIPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (QopMupoBaHHE CHCTEMbl XUMHYECKHX 3HAHUW KaK BaKHEHIIen
COCTABJISIFOLIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpPOHM JIeKaT KIIOUEBbIE MOHATHS, (PyHIAMEHTAJIbHbIE 3aKOHBI U
TEOPUH XUMHUHU, OCBOEHHUE S3bIKa HAyKW, YCBOEGHHE U IIOHMMaHUE
CYIIHOCTH JIOCTYHHBIX O0OOOIIEHU MHUPOBO33PEHUYECKOrO XapakTepa,
03HAaKOMJICHUE C UICTOPUEHN UX PAa3BUTHUS U CTAHOBIICHHUS,

e (dopmupoBaHME M pa3BUTHE TMPEACTABICHUI O Hay4HbIX METOAaxX
MO3HAHUS BEUIECTB W XUMHUYECKUX pEAKUUH, HEOOXOAUMBIX s
NpUOOpPETEHUs YMEHUN OPUEHTHUPOBATbCS B MHPE BEIIECTB U
XUMHUYECKUX SIBIIEHUH, UMEIOIIUX MECTO B MPHUPOAE, B MPAKTUUECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUM U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C
HaOMIOAEHUEM U OOBSICHEHHWEM  XHMHYECKOrO0  SKCIIEPUMEHTA,
coOJIF0ICHUEM TMpaBWI 0€30MacHOTO OOpAIlleHHS C BEIIECTBaAMHU.

Hapsiny ¢ sTuM, conep:kaTellbHAas XapaKTepUCTUKA Lened W 3aj1ad
W3Yy4YEeHUs MpeaMeTa B IPOrpaMMe MO XMMHUHU YTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH MPHOPUTETAMU B CHCTEME CpPETHEro O0OIero
oOpazoBanusi. CerofHsi B MpEenolaBaH XUMUU B OOJIbILIEH CTENEHU OTHAETCS
OpEeArnoYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTE  CoAepKaHusd  oOydeHws,
OPUEHTHUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKA 00I1€00pa3oBaTeIbHON
OpraHW3alliM, BIIAJICIONIET0O HE HA0OpOM 3HaHUW, a (YHKIUOHAIBLHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTYYEHUs 3HAHUI
U IPUMEHEHUS UX B pEalbHOM KU3HU JIJIsl PEIICHUs MPAKTUYECKHUX 3a/1ay.

B cBsI3u ¢ 3TUM npu U3y4YEHHM MpeAMeTa «XUMHUSD» JIOMUHHUpPYIOIIee
3HaYeHHe MPUOOPETAIOT TaKKe LENH U 3a]a4H, KaK:



amanrtanys OOydYalmuXCsl K YCIOBHSIM JWHAMHUYHO Pa3BUBAIOIIETOCS
Mupa, (GOpMHUPOBAHUE HWHTEIICKTYyallbHO PAa3BUTOW JWYHOCTH, TOTOBOH K
caMo00pa3oBaHUIO0,  COTPYAHMYECTBY,  CAMOCTOSITEIBHOMY  MPHUHSITHIO
IPaMOTHBIX PEIIEHWH B KOHKPETHBIX >KH3HEHHBIX CHUTYaIlUsIX, CBSI3aHHBIX C
BEIICCTBAMH U UX IPUMCHCHHUEM;

dopMupoBaHHe y OOYYarOMIMXCS KIIIOYEBBIX HABBIKOB (KITIOYCBBIX
KOMIIETEHIINI), MMEIOIINX YHHMBEpPCATbHOE 3HAYCHHE ISl Pa3UYHBIX BHJIOB
NEATEeNIbHOCTU:  pelleHus mpoOjeM, TOUCKa, aHaiu3a U 00paboTKH
uH(pOpMallMK, HEOOXOAUMBIX Ui TPUOOPETEHUS OIbITa ACSITeIbHOCTH,
KOTOpas 3aHUMAaeT Ba)KHOE MECTO B MO3HAHMM XMMHH, a TaKXKe ISl OIEHKU C
MO3UIMNA JKOJIOTUYECKOW O€30MacCHOCTH XapakTepa BIUSHUS BELIECTB H
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE TMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O00y4Yaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETaTh
HOBBIC 3HAHUS MO XMMUU B COOTBETCTBUU C >KHU3HEHHBIMU MOTPEOHOCTIMH,
UCIIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHHU [IJIsi TIOUCKA U
aHanu3a Y4yeOHOW MW  HAYYHO-TIOMYJAPHOHM HMHPOpMalUUd XHUMHYECKOrO
COJIepKaHUs;

dbopMHpoBaHHEe W pa3BUTHE Yy OOYYaIOIIUXCS aCCOIMATUBHOTO U
JIOTUYECKOTO MBIIIIEHUs, HAOJII01aTeTbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUH U
MPOBEJICHUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHWE Yy OOydalmmxcsd YOSKIEHHOCTH B TyMaHUCTUYECKOH
HAIPaBJICHHOCTH XUMUH, €€ BAXHOW POJM B PEIICHUM TIIO0ATBHBIX MPOOsIeM
paloHaIbHOIO MPUPOAOIIOJIb30BAHNUS, TOTIOJTHEHHS IHEPTETUUECKUX PECYPCOB
M COXpaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTHU
OepeXHOTO OTHOIIEHUS K TPHUPOJE U CBOEMY 3J0pPOBBIO, a TakKke
NPUOOPETEHHST OMbITA HWCIIOJIB30BAHUS TOJMYYEHHBIX 3HAHUN IS TPUHATUS
IPAMOTHBIX PEMICHUH B CUTYaIIUSIX, CBI3aHHBIX C XUMHUYECKUMU SIBIICHUSIMH.

B yueOHOM miaHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHSD)
0a30BOr0 ypOBHS BXOAWT B COCTaB TMpeaMeTHOW obOnactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHI».

OO1iee yMcno 4yacoB, OTBEACHHBIX JUIsI M3Yy4YEHHUS XUMHUH, Ha 0a30BOM
YpOBHE cpeaHero obmiero oopa3oBanusi, coctaBisieT 68 yacos: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B HeZelo).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

TeopernyecKkue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMeTr opraHu4YecKo XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUEHUE
B NIOJIyYEHUHU HOBBIX BEIIECTB U MaTepHaoB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHeHnii A. M. bytnepoBa, €€ OCHOBHbIE TMOJIOXKeHUsA. CTpPyKTypHbIE
(opMyJibl OpraHndeckux BelecTB. 'omonorus, nzomepusa. XuMudeckas CBS3b
B OPraHUYECKHUX COCIMHEHUSAX — OJMHAPHBIC U KPATHBIE CBSA3H.

[IpeacraBnenre 0  KjlaccU(UKAMKM  OPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHuuecKux COeMHEHUN (CUCTEMaTUYecKas) U TPUBUAIIbHbBIC
Ha3BaHUs BAKHEUIIUX MPEACTABUTEIIEN KJIACCOB OPTAHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOABI HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpa3lamMi OpraHMYECKHUX BEIIECTB M MaTepualaMu Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKHUX BEIIECTB, HAOIIOJEHUE U
ONKMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB IPU HarpeBaHUH (IUIaBJIEHUE, OOYIJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHMYECKUU psAn. MeTtaH u 3TaH —
MPOCTEUIINE MPEACTABUTENN AJKAHOB: (DU3MYECKME MU XMMHUYECKHUE CBOICTBA
(peakuuu 3aMellleHUss U TOPEHUs), HaXOXKACHUE B MPUPOJE, MOIYYEHHE U
IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKHUI pAl. DTUJIIEH U MPONUIIEH
— IpOCTEHIINE MPEICTABUTENN AIKEHOB: (PU3UUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TATOTEHUPOBAHUS, THUApATalMU, OKHUCIEHUS U
NOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Anxaauensl: OytanueH-1,3 u metunOytaaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHUE CBOMCTBA (peaxkums MOJIMMEPU3AIUN). [TonyuyeHue
CUHTETUYECKOTO KaydyKa U PE3HHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKUU pA/I.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJIKHHOB: COCTaB, CTPOEHHUE,
¢usznyeckue M XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMUS,
raJIOT€HUPOBAHMUS, TUAPATALINN, TOPEHUS ), IOJTYUYEHNUE U TPUMEHEHUE.

Apensl. benzon: coctas, cTpoeHue, GU3NUECKUE U XUMUUYECKHE CBOMCTBA
(peakuuu TaJoreHUpPOBAaHUS W HUTPOBAHMS), MOJMYYEHUE U NPUMEHEHHE.



Tonyon: cocmae, cmpoenue, Qusuyeckue u Xumuueckue ceoucmea (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOJY4eHue U npumeHeHue. TOKCUYHOCTD
apeHOB. |'eHeTHYecKasl CBA3b MEXKIY YIVIEBOAOPOAAMH, NMPUHAIIEKAIUMUA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHHMKH YIJIEBOAOPOAOB. IIpUpOaHBINA ra3 W MOIyTHBIE
HedTanbie Ta3bl. HegTh u e€ npoucxoxaenue. Crocodbl nepepadoTku HedTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKHil), muponu3. [IpomykTel
nepepaboTku HedTH, WX TNPUMEHEHHE B TMPOMBIIUIEHHOCTH U B OBITY.
KameHHbIil yroias 1 IpOAYKTHI €ro NepepadoTKH.

OKCIEpUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpasliaMy IJIacTMacC, Kay4yKOB M PE3HMHbI, KOJJICKIUU
«Hedbtp» u  «Yrodb», MOACIMPOBAHUE MOJIEKYJ  YIJIEBOJAOPOJAOB U
raJIOT€HONPOU3BOJHBIX, MPOBEACHHE IPAKTUYECKON pabOThI: MOIyYEeHUE
JTUJICHA U U3yYEHUE €TO CBOUCTB.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJINYECTBA HCXOIAHOTO BEHIECTBA WM MNPOAYKTAa PEAKIMH [0 HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WIH MPOIYKTOB
peaKium).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

[IpenenpHple OAHOATOMHBIE CHOUPTHL. METAaHON W O3TAaHON: CTPOEHUE,
(¢u3nuecKkue M XMMHUYECKHME CBOMCTBA (pEaKkIMU C AKTHUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOJOpOAHbBIE CBS3M MEXKIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPraHNu3M YeJIOBEKa.

MHoOroaromMHble CIHAPTHL. OTWICHIVIMKOJIb W IJIMLEPUH: CTPOCHHE,
¢u3nueckue M XHUMHUYECKHE CBOICTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklis Ha MHOTOaTOMHbIE cupThl). JleiicTBue Ha
opraHu3M uenoBeka. [ [pumeHenue rauueprHa U 3TUIIEHTJIMKOJIS.

@®eHod: CTpOEHHE MOJEKYJbl, (U3MUECKHMEe W XHMUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenne GpeHomna.

Anbaeruapl U kKemownsvl. DopmanbIaeruj, aleTaabJIerul: CTPOCHUE,
du3nuecKrue U XMMUYECKUE CBOMCTBA (PeaklMyd OKUCIEHHUS U BOCCTAHOBJICHHS,
KaueCTBEHHBIEC PEAKLIMH ), IOJyYECHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpefeiibHbIe KapOOHOBbIE KHUCIOTH.. MypaBbuHas u
YKCYCHAasi KUCIJIOThI: CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
olOmme [ KjIacca KUCIOT, peakius dSTepuduKaluu), T[OJy4YeHUe U
npuMeHeHue. CTeapruHOBask U OJIEMHOBAsI KACIIOThI KAK MTPEACTABUTENH BBICIINX




KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE IEUCTBUE.

Crnoxubie >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KuCHOT. ['maponus
cnoxsbiXx  d¢pupoB. Kupsl. T'mapomus xupoB. IlpumeHneHue KHUPOB.
buonornueckas posip KUpPOB.

VYrneBonpl: cocraB, Kiaccu@uKkauus —yrieBogoB  (MOHO-, JH- U
nmoymcaxapuapl). [oko3a — TMpocTeWmuii  MOHOcCaxapui: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, GU3NUECKUE U XUMUYECKUE CBOMCTBA (B3aUMOICHCTBUE C
runpokcunom meau(ll), okucnenne aMMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OPOKEHUE TIIIOKO3bl), HAXOKAECHUE B MPUPOJIE, TPUMEHEHUE,
ouonoruueckas poib. otocunte3. OpykTo3a Kak U30MEP IIFOKO3BI.

Kpaxman u nemntono3a kak npupoAHbie nonumepsl. CTpoeHHne KpaxMaia u
Heurono3bl.  PU3HUECKME W XMMHUYECKHME CBOWCTBA Kpaxmayia (THAPOJIH3,
KayeCTBEHHAsI pEaKLus C HOJOM).

OKCIEpUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
poBeeHNUE, HAOIIOACHUE U ONKCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKLUU OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJCHCTBUE TIIMIIEPUHA C
runpokcunoM wmeau(ll)), anpaernyoB (OKHCIEHHE aMMHAYHBIM PacTBOPOM
okcuga cepebpa(l) u rumpoxcugom memnu(ll), B3aummopmeincTBUe Kpaxmana ¢
MOJIOM), TPOBEJAECHUE MPAKTHUECKOW pabOThI: CBOMCTBA pPACTBOpPA YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaum.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTa PEAKLUUU I10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WM MPOIYKTOB
peakiun).

A3oTrcoaeprkamue oOpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI ~ Kak  aM(pOTepHblE  OpPraHUYECKUE  COCAMHEHMUS.
@u3znyeckre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha IMPUMEPE TIIULUHA).
buonornuyeckoe 3HaueHne aMUHOKUCIOT. [lenTupl.

benku kak MmpupojHbIEe BHICOKOMOJIEKYJIApHbIE coequHeHus. lepBuunas,
BTOpUYHAsI U TPETHUYHAsl CTPYKTypa OelkoB. XMMHUYECKHE CBOWCTBa OEIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

DKCnepyuMEeHTAIbHBIE METO/Abl HM3Y4YEHHUs BEIIECTB U UX MPEBPAIllCHUIA:
HAOJIIOICHUE U ONMCAaHWE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OeIKOB
IPY HArpeBaHUU, [IBETHBIE pEeaKIMU OEIKOB.

BbicokoMo1eKyJIsIDHBIE COeIMHEHUSI



OCHOBHBIE TIOHATHS XMMHHM  BBICOKOMOJIEKYJISIDHBIX  COCIMHEHMMA:
MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJUMEPHU3ALNH, CPEIHSS
MoJieKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCAMHEHNN — TOJIMMEPHU3ALMS U TTOJIMKOHICHCALINS.

OKCIEpPUMEHTAIBHBIE METOABl M3YYEHHsI BEUIECTB U HX IPEBPALLCHHN:
O3HAaKOMJIEHME C o00pa3llaMM MpPHUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peasmszannss MeEXNpeIMETHBIX CBA3CH NPU H3YYEHUH OPraHUYECKOU
xumun B 10 Kiacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAHHME KaK OOIIMX
€CTECTBCHHO-HAYYHBbIX MOHATUN, TaK W IOHATUH, SABIIOLIUXCSH CUCTEMHBIMU
JUISL OTZIEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4YHbId (HaKT,
TUIOTE3a, 3aKOH, TEOpHs, aHAIU3, CUHTE3, Kiaccuukaius, NepUOAUYHOCTD,
HaOJII0JIeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOICTUPOBAHUE.

®usuka: wmarepus, DHEpPrus, Macca, aToOM, OJJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHUE
BEILIECTBA, (DU3NUECKUE BETUUNHBI U €AMHUIBI UX U3MEPEHUS.

buonorus: xnerka, opraHusM, 6uocgepa, 0OMEH BELIECTB B OpPraHU3ME,
(doTrocuHTE3, OMOJIOrMYECKH aKTHBHbIE BellecTBa (O€NKH, YIJIEBOJbI, MKHUPHI,
(epMEHTHI).

I'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAeMbIE,
TOIJIMBO, PECYPCHI.

TexHosorus: mNUIIEBbIE IPOAYKTBI, OCHOBBI PAlMOHAIBHOIO ITUTAHMS,
MOIOIIIME CPELICTBA, JICKAPCTBEHHBIE U KOCMETUUECKHUE IIPENapaThl, MaTEPUaIbI
13 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHH

XAMUYECKHN DIEMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUe YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpeieNIeHUs AIEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPHOIOB. IINEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XMUMHUYECKUX
snemenTtoB JI. WM. MengeneeBa. CBs3b NEPUOJUYECKOrO 3aKOHA U



Ilepuoanyeckoit cucreMbl xumuyeckux diaemeHToB JI. WM. Menneneesa ¢
COBPEMEHHOW TEOpPUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB W 00Opa3yeMbIX WMHU TMPOCTBIX U CIOKHBIX
BEIIECTB N0 Tpynnam M MepuojaM. 3HAYEHUE MEPUOJUYECKOr0 3aKOHa B
Pa3BUTHUH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKAs CBS3b. BHABI XUMHYECKOW CBS3U
(xoBaneHTHas: HEMOJSAPHAs U NOJIAPHAsA, HOHHAs, MeTallInyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHONM XUMHUYECKONH CBsi3M (OOMEHHBI W JTOHOPHO-
akienTopHsiii). BogopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPULIATENHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJSIPHOTO ¥ HEMOJIEKYJSIDHOTO CTPOCHMS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIBI  KPUCTAUIMYECKUMX  PEIIETOK.
3aBUCHUMOCTB CBOMCTBA BEUIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsTue 0 nucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1 BELECTBa B pacTBOPE.

Knaccudukanus  Heopranmyeckux  coeauHeHuid.  HomeHkmarypa
HEOPTaHUYECKUX BEUIECTB. | €HeTHYeCKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKANTUX K PA3JIMYHBIM KJIaCCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHUYECKOM U OpPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacChl BEILECTB,
3aKOH COXPAHEHUS U TPEBPAIICHUS SHEPTUMN TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakuumu, €€ 3aBUCUMOCTb OT pa3iM4HbIX (HaKTOPOB.
OOpatumble peakuuu. XuUMUYeckoe paBHOBecue. DakTOpbl, BIUAIONIME Ha
COCTOsSIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle [larense.

Onektponutuueckas nuccornuaius. CUiIbHbIE W Cla0ble 3JIEKTPOJUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IEJIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAILICHUI:
nemoHcTpanus tadsmmi «lleproguyeckas cucremMa XUMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yuyeHue MOJEICH KPUCTALTUHIECKUX PEMIETOK, HAOII0ICHUE
U ONHUCAaHUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMNBITOB (pa3okKeHUE
NEPOKCHJIa BOAOPOAA B IPUCYTCTBUM KaTaau3aTopa, OINPEAEIEHUE CPEIbl
pacTBOPOB BEUIECTB C ITOMOIIBK) YHUBEPCAJIBHOIO WHAWKATOPA, pEaKIuu
HOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pazmudHbIX
(aKkTOpPOB Ha CKOPOCTh XMMHYECKON pEaKIIUI.

PacuéTnrblie 3amaun.



Pacuétel 10 ypaBHEHUAM XUMHUUYECKHX pEAKIMH, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, paCUYETHI C MCMOJIb30BAHUEM TOHSTUSI «MaccoBas
JTOJISL BEILIECTBAY.

Heopranuyeckasi xummsi

Hemeramnel. Ilonoxkenne HemerammioB B Ilepuoguueckont cucreme
xuMuueckux snemeHToB JI. V1. MenpaeneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB.
®u3nvecKkre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAIJIOB (TaJOr€HOB, CEPHI, a30Ta,
docdhopa, yriepoga MW KpeMHHS) M HUX  COCIWHECHHH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJOPOAHBIX COSAUHEHUN ).

[IprMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne metaiutoB B [leprnoanueckoit cucteMe XUMHUYECKUAX
anemeHtoB JI. U. MenneneeBa. OcCOOEHHOCTH CTPOEHHUSI DICKTPOHHBIX
000s1049eK aTOMOB MeTajuioB. O01He puznueckrue cBoicTBa MeTaioB. CIUTaBel
METAJUIOB. DJIEKTPOXUMUUYECKUN psii HANIPSKEHUN METAJIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX META/IOB (HATpHM, Kaluid, KaabllUi,
MarHuiu, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO6mue crocoObl MoJydeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHKE.

DKCIEepUMEHTAIbHbIE METOAbl M3Y4YEHHUS BEIIECTB W UX MPEBPAIICHUI:
M3yUYCHHE KOJUICKIIUU «MeTallibl M CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4, HAOJIOJCHUE W OMUCAHUE JIEMOHCTPALIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aMMOJACHCTBHE THAPOKCHAA  ATIOMHUHHUSA  C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, KA4eCTBEHHbIC pEaKIUM Ha KaTUOHBI
METAJLJIOB).

Pacuérnsbie 3amaun.

Pacuétel Macchl BeliecTBa WM 00bEMa Ta30B 10 U3BECTHOMY KOJHUYECTBY
BEIIIECTBA, MAcCe WU O00BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIUU BEIIECTB,
pacuy€Tel Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIU
OJIHO M3 BEILIECTB UMEET ITPUMECH.

XHUMHSA U KU3Hb

Ponp xumum B o0ecrieueHrH SKOJOTHUCCKOM, YHEPTETHUYCCKOM 1 MUIICBOM
0€30MacHOCTH, Pa3BUTUU MEIUIMHBI. [loHATHE O HAayYHBIX METOJaX MO3HAHUS
BEILIECTB U XMMUYECKUX PEAKITUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO
MOJTy4YE€HUS BAXKHEHIINX BEILIECTB.



YenoBek B MHpE BEIIECTB U MaTEPUAIOB: BAKHEHUIIUE CTPOUTEIILHBIE
MaTepuayibl, KOHCTPYKIIMOHHBIE MaTepHalibl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTtepuabl JUIs JIEKTPOHUKH, HAHOMATEpUaJbl, OPraHUYECKNE U MUHEPAIIbHBIE
yaoOpeHus.

XVMHSI ¥ 3J0pOBbE YEJIOBEKA: IPABHWIIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuWia OE30MACHOTO HCIOJIb30BAHUS INPENapaTtoB OBITOBOM
XUMUH B TOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanmuzanmss MeXNpeaMETHBIX CBS3€ MNpU  HM3y4YeHHH OOwWEeld U
HEOpraHM4ecKo XuMHuM B 11 Kiacce oCylIecTBIIETCS Yepe3 MCIOJIb30BaHUE
KaKk OOLIMX €CTECTBEHHO-HAyYHBIX IOHATUN, TaK M MOHITHUH, SIBIISIOIIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHITHS: HaAyYHBIA (PAKT, TUIIOTE3a, 3aKOH,
TEOpus, aHaJlu3, CHUHTE3, Kiaccu(uKalus, MNEePUOJUYHOCTb, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

@uznka: mMarepus, 3HEpPrus, Macca, aToOM, 3JIEKTPOH, IPOTOH, HEWUTPOH,
HMOH, HW30TOI, pPaJuO0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHD,
BEILIECTBO, TE€JIO, OOBEM, arperaTHOE COCTOSHUE BEIIECTBAa, (U3HUECKUE
BEJIMYMHBI U €AUHULBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHusM, B3KocucTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BUTAMUHBI, OOMEH BEILIECTB B OPTaHU3ME.

I'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HNCKONAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMHUYECKas IIPOMBIIIEHHOCTB, METaJLTyprus,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHuaJloB, CEBCKOXO3SIIICTBEHHOE
MIPOU3BOJICTBO, nuueBas MPOMBIIIEHHOCTD, (dapmaneBTHUECKas
MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJCTBO
KOHCTPYKLIMOHHBIX MaTepHaoB, AJIEKTPOHHAS IIPOMBIIIEHHOCTS,
HaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
XMMNUN1 HA  BA30OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaer TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOyJaronMMuUCss TPOrpaMM CpeaHero oOluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HaydHo-meTonuyeckol OCHOBOM st
pa3pabOTKH MJIaHUPYEMBIX PE3yIbTATOB OCBOCHHS IPOrpaMM CPEAHETO OOIIEro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B CcOOTBETCTBHM € CHUCTEMHO-ACITEIBHOCTHBIM IIOJIXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIIMMUCA POCCUMCKON TpaXKAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HAJIM4KUe MOTUBALIUU K 00yUYEHUIO;

[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX Tpaguuuil 0a30BOMl HayKu
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYIIUMU LIETOCTHOMN
CUCTEME XMMHUECKOro o0pa3oBaHMs;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpEaMeTa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOM U BOCIUTATEIbHOM JEATEIbHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U UcallaMl POCCUHUCKOI0 IPakIaHCKOT0 OOLIECTBA, MPUHATHIMU B
oOllecTBe HOPMaMu U IIpaBUJIaMHU MOBEACHUS, CIOCOOCTBYIOIIMMU TPOLIeccaM
CaMOIIO3HAHUs, CaMOPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroImxcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUSl TMpeaMeTa «XUMHUS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh ONBITA MO3HABATEIHLHON W MPAKTUYECKOW NEATENbHOCTH
oOyyaromuxcst o peanu3aliy IPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIe
B YaCTU:

1) rpa:knaHCKOTr0 BOCIMTAHMS:



OCO3HaHMsI  OOYYaIOIIUMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB |
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUS] O COIMAJIBHBIX HOPMAaX M MPaBUIAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW MESATEIBHOCTH MPH CO3JaHUU
y4eOHBIX MTPOCKTOB, PEIIEHUN YICOHBIX U MO3HABATENIBHBIX 3a/1a4, BHIMTOJHEHUH
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryYMEHTBI JPYTUX MPU aHATU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMSA:

LEHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XUMUM;

YBOKEHMSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOIO
MPUMEHEHHUSI XUMHWH, OCO3HAHUS TOTO, YTO JIOCTHKEHHUSI HAYKH €CTh PE3yJbTaT
JUTMTEIBHBIX HAOJIOJICHUM, KPOIOTIUBBIX SKCIIEPUMEHTAIBHBIX ITOHMCKOB,
MIOCTOSIHHOTO TPYyAa YYEHBIX U TPAKTUKOB;

HMHTEpeca W TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M TOCIECAYIOIIEM
aHanuze  uHGOpPMAMU O  TEPEAOBBIX  JOCTHIKEHUAX  COBPEMEHHOMU
OTE€YECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBS3aHHbIE C XUMHUYECKUMHU
SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUCHTUPYSACHh Ha MOPAIHHO-
HPABCTBEHHBIC HOPMBI U 1IICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEAECHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UIIMN HPABCTBEHHBIX U TMPABOBBIX HOPM M OCO3HAHMUE TMOCIECACTBUNA ITHX
MOCTYTIKOB;

4) gpopmMupoBaHNs KyJbTYPHI 310POBbS:

MOHUMAHUS IIEHHOCTEH 370pOBOTO M 0Oe30MmacHoro obpasza >KW3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

coOJIroicHUs MpaBwil 0€30MacHOTrO OOpallleHus C BEIIECTBAMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIIBHOCTH;

MMOHMMAHUSl I[IEHHOCTU TMPAaBUJ HHAMBUAYAIBHOTO M KOJJIEKTHBHOIO
0€30I1acHOT0 TOBEACHUS B CHUTYAIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHMSI  TOCHAEACTBUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynotpebieHus ankorosi, HAPKOTUKOB, KypeHUs);



5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEIOBATEIHCKON
NEeATENbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW MW JAPYIMX BHJIAX
NEeATENbHOCTH;

YCTAHOBKM Ha aKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTHUUYECKUX 3aj]ad
COIMAJIbHON HAMpaBJIeHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YUEHHUIO MpoQeccuil pa3audHOro poja, B
TOM YHUCJIE HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUH;

YBaXEHUA K Tpyay, JIOIAM TpyJa U pe3ylibTaraM TPYyIOBOH
NEeATEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBHUAYAJIHLHON TPaeKTOPHUH
oOpaszoBaHus, Oyayiied npodeccuu U peanuszalud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U TTOTpeOHOCTEH 00IIIeCTBA;

6) IK0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU LI€TIECO00PA3HOTO OTHOIICHUS K MPUPOAE, KaK UCTOUHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

MMOHUMAaHUs TI00aJbHOr0 XapaKTepa 3KOJOTMYECKHX MpOoOJieM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSI JOCTIKEHUNW XUMUU IS
pelIeHs: BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATUS JEUCTBHM, NPUHOCIIIUX BpEIl OKPYKAOIIECH
MPUPOJHON Cpesie, YMEHHs TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKUE
NOCJEACTBUSA MPEIINPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIIaTh UX;

HaJu4usi Pa3BUTOrO0  HKOJOTHMYECKOTO  MBIIUICHHS, HSKOJOTHYECKON
KYJbTYpbl, OIbITA AEATEIBHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
MIPAKTUKE, CIOCOOHOCTHM W YMEHHUS AaKTUBHO TMPOTUBOCTOSITH HUICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeNMUUKN XUMUW KaK HayKd, OCO3HaHHS €€ pOJu B
(GbopMHUpPOBAHNY PAIIMOHATIEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEIIOCTHOTO
IPEeCTaBIICHUs 00 OKPYXaIOIeM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MpOoOJEM COXpPaHEHUS
IPUPOAHOTO PABHOBECHS;



yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHMHH JJIi COBPEMEHHOM
UMBWIN3AaIUHA: B €€ T'yMaHUCTUYECKON HANPABICHHOCTH M BaXXHOU pOJIM B
CO3/IaHUM HOBOM 0a3bl MaTepUAIbHOW KYJbTYPhI, PEIICHUU TI00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
NUIIEBOM M DKOJIOTMYECKOM Oe30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
o0ecreueHnn YCIOBHUM yCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)K0T0 4JeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJIOB
MMO3HAHUS, HWCIOJIL3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHali3a U OOBICHEHMS SIBICHHI
OKPY’KAIOLIEr0 MHUpa M MPOUCXOASIINX B HEM H3MEHEHUMN, YMEHHS [€7aTh
00OCHOBaHHBIE 3aKJIIOYEHUS] HA OCHOBE HAy4YHBIX (DAKTOB U HMMEIOIIHNXCS
JAHHBIX C IEJIBIO MOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO MCHOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B pealbHbIX KU3HEHHBIX CUTYaIIUX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENIbCKOMN NESITEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEpPHIBHOMY OOpa3OBaHUIO U
caMOoOOpa30BaHNIO, K AKTUBHOMY MOJYYCHUIO HOBBIX 3HAHUM MO XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTSM  TpyJa B  pasluyHbIX  cdepax
poheCCUOHATIBHOU JIEITEIIbHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yjabTaTbl OCBOCHMSI YYEOHOro mMpenMera «XUMHs»
Ha YPOBHE CpeJIHEro oOuiero oopa3oBaHus BKIIOYAIOT:

3HaUMMble 1 (QOPMHUPOBAHHUS ~ MHUPOBO33PEHUA  O0yYaroIuXcs
MEKIUCLIUTUTMHAPHBIE (MeXMnpeaMeTHBIE) oOLIEeHayYHbIE ITOHSATHS,
OTpaXXarolllie IIeJIOCTHOCTh HAay4YHOH KapTHHBI MHUpa U CHELU(PHUKY METO/I0B
IIO3HAHHS, MCIOJb3YEMBIX B ECTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHBIM (pakT, MPUHLUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAJIbHBIC yueOHbIe JNENUCTBHUS (mo3HaBaTeIbHBIE,
KOMMYHHMKAaTHUBHbIE, PETYyJSATUBHBIE), oOecreuynBaione (QopMUpOBaHUE
(YyHKUIMOHATBHOW IPAMOTHOCTH M COLUATIBHON KOMIETEHIIMU O0YyYaIOIINXCS;

CIIOCOOHOCTB oOyuaromxcs UCIIOJIb30BAaTh OCBOCHHbIE
MEXIUCLIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W  YHHBEPCAJIBbHBIE
yueOHbIE JCHCTBHS B IO3HABATEILHON U COLMATIBHON MPAKTHKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHUE YHUBEPCATbHBIMU
y4eOHBIMH  I103HABATCJIbHBIMM, KOMMYHHKATUBHBIMA U  PETYJISSTUBHBIMU
JICCTBUSIMU.

OBiageHune YHUBEPCAJbBHBIMH  Y4eOHBIMH  TMO3HABATEJIbHBIMU
JAeUCTBUAMM:

1) 6a30Bble JIOrHYECKHE TeHCTBHA:

CaMOCTOSATENbHO  (opMyIHpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENEeNATh LU JEATCIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
JOCTHXKCHHUS, COOTHOCHUTH PE3YyJIbTaThl JIEATEIBHOCTH C IIOCTABJICHHBIMHU
LEIISIMU;

HCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTepHbIE MPU3HAKK MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBSI3b,
UCIT0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHS 11 OOBSICHEHUS OTACIBHBIX (DAaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUM IS KIacCH(UKAIMK BEIIECTB U
XUMHAYECKUX PEAKLINN;

YCTAaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBS3M MEXIY H3YyYaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE pacCyXIeHUs (MHAYKTUBHBIC, IEITYKTHUBHBIC, IO
AQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHSI B PacCMaTpPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUS,

MPUMEHATh B MPOIECCE TO3HAHUS, HCMOJb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJICNIM, NPeoOpa3oBBIBaTh  MOJCIBHBIC
NPEJICTABICHUSI — XMMHUYECKUM 3HaK (CHUMBOJI) »JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYECKOW pEaKUMH — TMPU PEHICHUU YUeOHBIX
MO3HABATEJIbHBIX W MPAKTUYECKUX 3aj]lay, NMPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MPEJCTABICHUS ISl BBISBJICHUS XapAKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe HCCIIEI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHMS BEIIECTB U XUMHUYECKUX
pEaKLHnii;

dbopMmynupoBaTh IeMM W 33Jadyd  HCCIEIOBAHUS, HCIOJIh30BaTh
MOCTABJICHHBIC M CaMOCTOSITENIPHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKIICHUI;

BJIQJIETh HABBIKAMH CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U TMPOBEACHUS
VYCHUYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHS HaOIIOJaTh 3a



XOJOM  IIpoliecca, CaMOCTOSITEIBHO  IIPOTHO3MPOBAaTh €ro  pe3ysbTar,
(opMynupoBath 0000IIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pE3yNbTaTOB UCCIEAOBAHUS, COCTABISATh OOOCHOBAHHBIN OTYET O MPOACIIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKONW HCCIIEIOBATENIbCKOM U MPOEKTHOM
NESTENIbHOCTH, NPOSBIATh CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIEHOMY
IIOMCKY METOJIOB PEIICHHs MPAKTHYECKUX 3a/]ad, NPUMEHEHHUIO Pa3In4HbIX
METO/I0B IMO3HAHMUS.

3) paGora ¢ uHpopMaLHe:

OPUEHTHPOBATbCS B pPAa3IMUHBIX MCTOYHMKAX HHPopManuu (Hay4yHO-
HOMYyJIApHasl JIMTEpaTypa XHWMUYECKOTO COJIEp)KaHUs, CIPABOYHBbIE IMOCOOMS,
pecypcbl MHTepHeTa), aHAIM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (popM
MPEACTABICHUS,  KPUTHUYECKM  OLEHMBaTh €€  JOCTOBEPHOCTh U
HENIPOTUBOPEYUBOCTb;

(opMyIHUpPOBATH 3aPOCHl U NPUMEHATH Pa3INYHbIE METOABI IIPU MOUCKE U
orbope wuHpoOpMaluu, HEOOXOAMMOM JJisi BBINOJHEHUS YYEOHBIX 3aaay
OIIPENICIIEHHOTO TUIIA;

puoOpeTaTh ONBIT UCIOJIB30BAHUS MH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHpopmanuu (cxembl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KaueCTBE CpeICTBa MpU padoTe C
XUMUYECKON HH(OpManuen: NpUMEHSITh MEXIpeAMETHbIE (pu3nyeckue u
MaTeMaTU4YeCKue) 3HAKM W CHUMBOJBL,  (GopMmynbl, aOOpeBUATYpHI,
HOMEHKJIaTypy;

UCIIOJIb30BaTh W NPEoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBiaieHue YHMBEPCAJBHBIMM KOMMYHHMKATHBHBIMHM 1CHCTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOM TeMbl B XOJA€ IUAOra
W/WIM JTUCKYCCUH, BBICKa3bIBaTh HJIeH, (OPMYJIMPOBATh CBOU MPEITIOKEHUS
OTHOCHUTEJILHO BBIIOJIHEHUS MPEJIOKEHHOH 3a1a4H;

BBICTYIIATh C MPE3EHTALMEN pe3yabTaTOB MO3HABATEIBLHOU J1€ATEIBbHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAaMHU IpHU
BBITIOJTHEHUH XMMHUYECKOTO 3KCIEpUMEHTa, MPAaKTUYECKOM paboThl MO
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peaIM3allMi y4eOHOTO IPOEKTa U
(GopMyIMpOBaTH BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MYTEM
COTJIACOBAHMS MO3UIIMH B X0J1€ 00CYXICHUS U 0OMEHAa MHEHUSIMH.

OBiaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH AeHCTBUSMMU:



CaMOCTOATENIBHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
NEATEIbHOCTh, ONpenessis €€ LEeNM W 3aJadd, KOHTPOIMPOBAaTbH W IO Mepe
HEO0OXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraéMblii alropuT™M JEHUCTBUN NpuU
BBITIOJTHEHUH YYE€OHBIX M HCCIENOBATEIbCKUX 3a]ad, BbIOMpaTh Hauboiee
3¢ (deKTUBHBIA CcOCO0 MX pElIeHUs C Y4ETOM IMOJIYYEHHs HOBBIX 3HAHUH O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATH  CaMOKOHTPOJIb  CBOEM  JACATCIBHOCTH HA  OCHOBE
CaMOaHaJIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XUMHS»)
OTpaXaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUA O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpa, POJIM XUMHUU B TIO3HAHUU SBJICHUU
MpUPOALI, B (OPMHUPOBAHWM MBIIIICHUS ¥ KyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIWMOW ISl PEIICHUS MPAKTHYECKHX
3a/lad U DKOJIOTMUECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
IIPUPOJTHOM CpEIIE;

BIIQZICHUE CHCTEMOM XHMHYECKHUX 3HAHWHA, KOTOpas BKIIFOYACT:
OCHOBOITOJIATAIOIINE TIOHATHS (XUMHUYECKHH DJEMEHT, aToM, JJEKTPOHHAs
o0omoyka aTroma, MOJIEKYyJia, BaJICHTHOCTh, JJICKTPOOTPUIIATECIHLHOCTD,
XUMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BEépHyTass M COKpaIEHHAas),
MOJIb, MOJISIpHAasl ~ Macca, MOJSIPHBIA  00BEM,  YIIEPOIHBIA  CKEJeT,
GyHKIIMOHATBHAS TPYIIa, PaJWKan, H30MEPHsS, HW30MEPhbI, TOMOJOTHYCCKHMA
pSAI, TOMOJIOTH, YTJICBOJOPOJbI, KHUCIOPOA M a30TCOJASp)KAIINE COCTUHEHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHUS);
TEOPUU M 3aKOHBI (TEOpHUs CTPOSHUS OpraHnueckux BemiecTB A. M. Bytnepoga,
3aKOH COXPAHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK
XUMUHU; MHPOBO33PECHUYECKHE 3HAHUWA, JICKAIIMEe B OCHOBE TIOHMMAaHHS
NPUYUHHOCTH W CHUCTEMHOCTH XHMHYCCKUX SBJICHUH, (DAKTOIIOTHUCCKHEC
CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYYCHHUH W OE30MaCHOM HCTOJIb30BAHHUH
BOKHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH
YeII0BEeKa;



c(OpPMUPOBAHHOCTh YMEHUH BBISIBIISTh XapaKTEpPHbIE NMPU3HAKU MOHSITUM,
YCTAaHABJIMBATh MX B3aUMOCB3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHUE IOHATHUSA
IIPU ONHUCAHUU COCTaBa, CTPOEHUS U NMIPEBPAILCHUN OPraHUYECKUX COETMHEHHUIA;

c(hOpMUPOBAHHOCTh YMEHUH HCMOIB30BaTh XUMUYECKYIO CUMBOJIUKY JIJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)
(GopMysl OpPraHMYECKMX BEIIECTB M YPAaBHEHUH XHUMUYECKUX pEaKLuil,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB JJI1 WIIIOCTPAUU HX
XUMHUYECKOTO U POCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABINBATH MPUHAIIICKHOCTh U3yUEHHBIX
OpraHMYECKUX BEIIECTB IO MX COCTaBy M CTPOEHUIO K OIPEACIEHHOMY
KJaccy/Tpynne coeAMHEHUN (YIJIeBOAOPObl, KUCIOPOJ M a30TCOAEpKalue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COEIMHEHMs), JAaBaTh UM Ha3BaHUA I10
cucrtematnyeckoi HomeHknatype (IUPAC), a Takke npHBOJIUTH TPUBUAIBHBIE
Ha3BaHUS OTIEIbHBIX OPraHUYECKUX BELIECTB (ITUJIEH, MPOIUJIEH, aleTHIIEH,
STUJICHTJIMKOJb, TIMLIEPUH, PEHOI, POopMalbIErHl, aleTalbJeIU ], MypaBbUHas
KHCJIOTa, YKCYCHas KHCJIOTA, OJICMHOBAas KHCJIOTa, CTEApUHOBAs KHCJIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

c(hOPMHUPOBAHHOCTh YMEHHS OIpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpPraHUYECKUX COEAMHEHUAX (OAUHAPHBIE U KpaTHbIE);

c(OPMUPOBAHHOCTh YMEHUSI NPUMEHATH IOJOKEHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. bytnepoBa misg OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MAaCChI
BEILECTB;

cOpPMUPOBAHHOCTh YMEHUU  XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢usznyeckue U XUMUYECKUE CBOMCTBA TUIMYHBIX NMPEACTABUTENCH pa3iMUHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, YTWJIECH, NPOIUJIEH, AlleTUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, 6€H3071, METAHOJ, 3TAHOJI, YTUICHTJIUKOJIb,
IIIMLEpHH, (EHOJ, alleTalbAeTHa, MypaBblHasl U YKCyCHasi KUCJIOTHI, TJIIOK03a,
Kpaxmaji,  LEeJUIIJIO3a, AaMHUHOYKCYyCHas  KHCJIOTa),  WUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKINI C UCTIOIb30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTEepHU30BaTh MCTOYHUKHU
YIIEBOJIOPOAHOTO ChIpbsl (HE(Th, NPUPOAHBIA Ta3, Yrojib), CIHOCOOBI MX
nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MTPOTyKTOB MepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHHI MPOBOAMTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WA MPOAYKTa
peaklMM MO W3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OAHOTO M3 HCXOJHBIX
BEILECTB UJIM IPOAYKTOB PEAKIUN);



c(OPMUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOW 3HAHUN 00 OCHOBHBIX
METO/IaX Hay4YHOI'O MIO3HAHUS, UCIIONB3YEMBIX B XUMHUH IIPU U3YYCHUH BEILECTB
U XMUMHYECKUX  SABJIICHHA  (HAOJIIOJEHHE, W3MEPEHHE, IKCICPUMEHT,
MOJICJINPOBAHUE), UCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUSA U
OPUHATUS PEUICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C
BEILECTBAMHU U UX IIPUMEHEHUEM;

chOpPMUPOBAHHOCTh ~YMEHHUW  COONIONATh  MpaBuja  MOJB30BaHUS
XUMUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYIJOBAaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BENIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU IO BBIIOJHEHUIO
71a00PATOPHBIX XUMUUECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHUHN IIJIAHUPOBATb M BBINOJHIATh XUMHUYECKUHN
AKCIIEPUMEHT (IIPEBpAIllCHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIy4YeHUE OTWIEHA M HW3YYEHUE €ro CBOMCTB, KAu€CTBEHHBIE pPEAKIUU
OpPraHMYECKUX BEILECTB, JEHaTypalus OENKOB IpHU HArpeBaHWU, LIBETHbHIE
peakuuu OENKOB) B COOTBETCTBUHU C IpaBUJIaMU TEXHUKHU O€30IaCHOCTH MpHU
oOpallleHuu ¢ BEUIECTBAMHM M JIaDOpaTOPHBIM OOOPYJOBAHHMEM, IPEACTABISAThH
pe3ynbTaThl XHMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE 3TUX
pE3yNbTATOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAJIU3UPOBATH XHUMHUYECKYIO
nH(popMaIMIO, TMOJIyYaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, IaTEpHET U APYTrUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJa  DKOJOTUYECKHU
11€JIECO00PA3HOr0 MOBEACHUSI B OBITY U TPYHOBOM NEATENbHOCTH B IIENIAX
COXPaHEHUsS CBOETrO 370POBbS M OKpPYKarOUIEH MPUPOIHONU Cpelbl, OCO3HABATH
OMAaCHOCTb BO3JEHCTBUS HA JKUBbIE OPraHU3MbI ONPENETEHHBIX OPraHUYECKUX
BEILIECTB, MOHUMas cMbica nokaszatens [IJIK, moscHiaTh Ha nmpuMepax crocoObl
YMEHBUIEHUSI W NPEIOTBPALICHHMS MX BPEJHOTO BO3JAECHCTBHUA HA OPraHu3M
YEJIOBEKa;

U1 00YYaroIMIMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBS: YMEHHE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HAaHUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

IUIA CIENbIX W ClIa0OBUASAIIMX OOY4YalolIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTteMy oOo3Hauenuid JI. bpaitna npns  3amucu
XUMUYECKUX hopMyi.

11 KITACC



[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOImass U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O XHUMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KAPTUHBI MHUPA, POJIM XHMHUU B [O3HAHUU SIBJICHUU
npupoAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €&
(GYHKIMOHATBHOW TPAMOTHOCTH, HEOOXOJIMMOM JUIsl PELICHUs MPAKTUYECKHUX
3aa4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMHYECKHI 3J€MEHT, aTOM, U30ToIl, S-, p-, d-
AJIEKTPOHHBIE OpPOUTATUM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTh, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas
CBsI3b (KOBaJIEHTHAs, HUOHHAs, METAJUIMUECKasi, BOJIOPOIHAS), KPUCTAIIMUECKAs
pelmeéTKa, TUIbl XUMUYECKUX PEAKINI, pACTBOP, SIEKTPOIUTHI, HEAJICKTPOJIUTHI,
ANEKTPOIUTUYECKAS] IHCCOLMAIUS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiii, XUMUYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (TEOpHUs
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyeckui 3akon 1. . Menneneena,
3aKOH COXPAHEHMSI MACChl BEIECTB, 3aKOH COXPAHEHHUS M TMPEBpAILCHUS
SHEPTUU MPU XUMUUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIME B OCHOBE IOHUMAaHHUS
MPUYUHHOCTA M CHUCTEMHOCTH XUMHYECKUX SIBJICHUM, (HaKTOJIOTHYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUM U OE30MaCHOM HCHOJIb30BAHHUU
BOXKHEHIIIMX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU JIEITEIHLHOCTH
YEJI0BEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHbIC MPU3HAKU TIOHSITH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS
MIPU OMUMCAHUM HEOPTAaHUYECKUX BEIIECTB U UX MPEBpaICHUI;

c(hOpPMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
coctaBieHusi GOpMya BEMIECTB W ypaBHEHUN XHMHYECKUX PEaKIIHid,
cucrematniyeckyro HomeHkinarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BEIEeCTB (yrapHbId ras, yriaeKuciblid ra3, aMMuax,
raméHas U3BeCTh, HeTalI€Has U3BECTh, MUThEBAs COJa, MTUPUT U APYTHUE);

c(hOPMHUPOBAHHOCT, YMEHUW OMNpPEACNATh BaJCHTHOCTh M  CTENEHb
OKHCJICHHUS] XUMUUYECKUX AJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ
XUMUYECKON CBsI3M (KOBAJEHTHAs, MOHHAs, METaJIMYecKas, BOJOPOJHAas) B
COCMHEHUSX, TUM KPUCTALINYECKOM pEMIETKH KOHKPETHOIO BEIIECTBa
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTHYECKAs ), XapaKTep CPeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;



c(hOpMHPOBAHHOCTH yMEHUMN yCTaHaBJIMBATh MPUHAIIICKHOCTD
HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OMNpeNeiaEHHOMY Kiaccy/Tpymre
COEIMHEHHI (IPOCThIE€ BEIIECTBA — METAUIBI M HEMETaJUIbl, OKCHJBI,
OCHOBaHUSI, KUCJIOTHI, aM(OTEPHBIEC THIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI EPHUOUYECKOTO 3aKOHA
H. WN. MengeneeBa u JAEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOIIYIO,
OOBSICHUTENBHYIO M POTHOCTUYECKYIO (PYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHHMM XapaKTEpPH30BaTh AIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuogumueckoil cuctembl
xumudeckux snemeHToB JI. M. MeHneneeBa, UCNONb3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE  OpOUTAIN»,  «IHEPreTHUUECKUE  YPOBHU»,  OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHX JJIEMEHTOB U HUX
COEAMHEHNH MO nepuoaam u rpynnam llepuonndeckon crucTeMbl XMMUYECKUX
anemeHToB [l. 1. MeHpaeneena;

c(hOpMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIKE
XUMUYECKHE CBOMCTBA HEOPraHWYECKHX BEIIECTB PAa3jIMYHBIX KJIACCOB,
MOATBEPKIATh CYHIECTBOBAHUE T€HETHUECKOW CBS3U MEX]y HEOPTaHMYECKHUMU
BEILIECTBAMH C ITOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEaKLU;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCU(DULIMPOBATh XUMUYECKUE PEAKIIUH 110
Pa3IMYHBIM MPU3HAKaM (YHUCIY M COCTaBy PEarupyroluX BELIECTB, TEIUIOBOMY
3 eKTy peakiuu, N3BMEHEHUIO CTETICHEN OKUCIICHUS 2JIEMEHTOB, 0OPAaTUMOCTH
peaKkIMM, YYaCTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHUSI PEAKIUI pa3IMUHbIX
TUIIOB, TIOJHBIE M COKpaUIEHHBbIE YPAaBHEHMsI PEAKIMl HMOHHOTO OOMEHa,
YUHUTBIBasl yCJIOBUS, IPU KOTOPBIX 3TU PEAKLIMH UAYT JO KOHIA;

c(OpMHUPOBAHHOCTh YMEHHI MNPOBOAWTH PEAKIHMH, MOATBEPKIAIOIINE
KAUeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPraHWYECKUX BEILECTB, PACIO3HABATH
ONBITHBIM  IyTEM  HMOHBI, NPUCYTCTBYIOIIME B  BOAHBIX  PACTBOPAX
HEOPraHWYECKHUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PpACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHBIX PEAKUMUA TOCPEJACTBOM COCTABIEHUSI BJIEKTPOHHOTO
OanaHca ATUX PEaKIINii;

c(hOPMHUPOBAHHOCTh  YMEHUH  OOBSICHATH  3aBUCUMOCTh  CKOPOCTHU
XUMHUYECKON peaklMu OT pa3IuYHbIX (DaKTOPOB; XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUS (IPUHIUIT
Jle lllaTenne);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI,
JeXKallle B OCHOBE MPOMBIIUIEHHOTO MMOJIYYEHUsI CEPHOM KUCIOThI, aMMHaKa, a



TaKk)ke C(POPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJIUTH BBIUUCICHHS C UCIOIB30BAHUEM
MOHATHUSL «MAaccOBas 10J1s1 BELECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta30B
Opy XUMHUYECKHX pEaKlusX, Macchl BellecTBa WM O0OBEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BeIllECTBa, Macce WIM O0O0bEMY OJIHOTO U3
YYacTBYIOIINX B PEAaKIMU BEIIECTB, TEIUIOBOTO 3(PQeKTa peaKkinuu Ha OCHOBE
3aKOHOB COXPAHEHHMSI MACChl BEILIECTB, TPEBPAILECHHS U COXPAHEHUS SHEPTHH;

chOpPMUPOBAHHOCTh ~ YMEHHMH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON MOCyI0H M J1abopaTOpHBIM OOOpYIOBaHUEM, a TaKKE IpaBHUIIa
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU MO BBINOJIHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBHIMOIHITh XHUMHYECKUN
AKCIIEPUMEHT (pa3ioKeHHE EPOKCHIA BOJIOPOIA B IPUCYTCTBUU KaTaJIn3aTopa,
ONpENEIECHUE Cpelbl PACTBOPOB BELIECTB C IOMOULIBI0 YHUBEPCAIBHOIO
UHAMKATOpa, BIMSHUE pa3iIMYHBIX (PAKTOPOB Ha CKOPOCTb XUMHYECKOH
peaKlMM, peakiMd HMOHHOrO OOMEHA, KAaYeCTBEHHbIE PEaKlIHUH Ha cyibdar-,
KapOoHaT- W  XJOPUIA-aHHUOHBI, HA  KAaTHOH  aMMOHHS,  pEIICHHE
SKCIIEPUMEHTAJbHBIX 3aad 1o TeMaM «Mertamib» u «Hemeramne»y) B
COOTBETCTBUM C IMpaBWJIAMH TEXHUKH O€30MacHOCTH Npu OOpallleHuu C
BEILIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBAaHUEM, MPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO AKCIIEPUMEHTa B (POpME 3aluCH YPAaBHEHHMI COOTBETCTBYIOIIUX
peaxiuii 1 GOpMyIHMPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIHTATOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAIU3UPOBATH XHUMHUYECKYIO
UHPOpPMAIMIO, MOJIY4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelCTBa MacCOBOH
KOMMYHHKAIN, IHTEpHET U APYyTUX);

chOpPMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWia  HKOJOTUYECKHU
11eJIECO00PA3HOr0 MOBEACHUSI B OBITY U TPYHOBOM NEATENbHOCTH B IIEJIAX
COXPAHEHUsSI CBOETrO 3J0POBbS M OKPYKArOUIEH MPUPOIHONW Cpelbl, OCO3HABATH
OMACHOCTb BO3JCHCTBHS HAa HUBBIE OPTraHU3Mbl OMpPENEIEHHBIX BEIIECTB,
noHumasi cmbica nokazatens I[IJIK, moscHAT, Ha mnpuMepax CHIOCOOBI
YMEHBIIICHUSI W TPEAOTBPAICHUS WX BPEAHOTO BO3ICHCTBHS Ha OpPTaHHU3M
YeJI0BEeKa;

U1 00YYaroIIMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBS: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaxX TO3HAHMS BEIIECTB U
XUMHYECKUX SIBJICHUN;



JUISL CHENbIX W CIA0OBUASAIIMX OOYYalOIIUXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUCHUHYIO cucTeMy oOo3HaueHuit JI. bpailns ngna  3anucu
XUMUYIECKUX (OPMYIL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnbie  IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYEeCKOM XUMHUM
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Wroro no pazaeny 3
Pasnen 2. Yraesonopoast
2.1 [IpenenbHbIE YrieBOAOPOABI — aJKaHbI 2
5 HenpenenbHble yraeBoaOpOIbl: aJKEHbI, 6 |
aJKaJUEHbI, aJIKUHbI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoiHbIE HICTOYHUKH YTJIEBOJIOPOIOB 3 |
U UX nepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUst
3.1 Crnuptsl. denon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 |

CrnoxHble 3¢upbl




3.3 VrieBoanl

3

Hroro no pazneny 13
Pasznen 4. A3oTcoaepxkaiye opraHuyecKkue coeIuHeHus

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspgen 5. BeicokoMoOJIeKy IS pHbIE COCIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KIIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB . 1. Menaeneera
12 Crtpoenue BemniecTBa. MHOrooopasue 4
’ BEIIECTB
1.3 XUMHUYECKUE PeaKIuu 6 1 1
Hroro no paszneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertanisl 1
2.2 Hemeramisl 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAHNMYECKUX )
’ BEIIECTB
Hroro o pazaeny 17
Pasznea 3. Xumus u :Ku3Hb
3.1 XUMUS U )KU3HD 4
Hroro no pazneny 4




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosauuyectBo 4yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Konrpoasusie | IIpakruyeckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Ipenmer oprannyeckoil XuMuu, e€
1 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAYECHUE 04.09.2025
Teopust cTpoeHUs OpraHUYECKUX
2 coequHenuii A. M. bytneposa, eé 1
! THIEP 11.09.2025
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenne o knaccudurkanum
opraHuueckux Bemects. Homenkiarypa
3 1
(cucremaTHyuecKasi) U TPUBHAJIbHBIE 18.09.2025
Ha3BaHUS OPraHMYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, |
TOMOJIOTHYECKUM P 25.09.2025
5 Meran u 3TaH — OpocTenIne 1
MPEACTaBUTENM AJTKAHOB 02.10.2025
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
P 09.10.2025
OTHUJEH U MPONUIIEH — MPOCTENIINe
7 1
MIPEACTaBUTENM AJTKEHOB 16.10.2025
[IpaxkTuueckas padora Ne 1.
8 1 1
«lomydeHnue dTUIIEHA U U3YYECHUE €TO 23.10.2025




CBOMCTBY»

Aunkanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Ilonyaenue
CHHTETUYECKOTO KayuyyKa U PE3UHBI

06.11.2025

10

AJIKHUHBI: COCTaB U 0OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.
AueruieH — npocreimuni
MIPEICTABUTENH AIKHHOB

13.11.2025

11

Brprunciienus no ypaBHeHHUIO
XUMHYECKON peaKkuu

20.11.2025

12

Apenbl: 6eH3011 U TOIyoJ. TOKCHYHOCTh
apeHoOB

27.11.2025

13

['enernueckas cBsA3b yIiI€eBOAOPOJIOB,
MPUHAJISKAIINX K Pa3IMYHBIM KJIaccaM

04.12.2025

14

[TpuponHbIE HCTOYHUKH
YIII€BOIOPOAOB: IPUPOAHBIH ra3 u
HOINyTHBIE HEPTSHbIE ra3bl, HEPTH U
HPOAYKTHI €€ nepepaboTKu

11.12.2025

15

[TpuponHbIE HCTOYHUKH
YIJII€BOIOPOAOB: IPUPOAHBIH ra3 u
MOMyTHBIE HEPTSAHBIE ra3bl, HEPTH U
MPOAYKTHI €€ nepepaboTKH

18.12.2025

16

KoHnTtposbHas paboTa mo pa3aeny
«YTIIeBOIOPOABD)

25.12.2025

17

[IpenenbHBIE OTHOATOMHBIEC CITUPTHI:
METaHOJI U dTaHos1. BomopoaHas cBs3b

15.01.2026




18

MHuoroaroMHEIE CIIMPTHI:
OTUJICHI'IMKOJIb U T'TULHECPHUH

22.01.2026

19

@DeHOI: CTPOCHHUE MOJIEKYJIBI,
¢u3nUeckre 1 XUMHYECKHE CBOMCTBA,
IPUMEHEHNE

29.01.2026

20

Anpaerupl: GopMambaeTU U
areraiapaernn. AneTod

05.02.2026

21

OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIEC KUCIIOTHI: MypaBbUHAS
yKCYCHast

12.02.2026

22

[IpakTrueckast padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD)

19.02.2026

23

CreapuHOBas U OJICMHOBAsI KUCIIOTHI,
KaK MPEeJCTaBUTENU BBICITHX
KapOOHOBBIX KHUCIIOT

26.02.2026

24

MBp11a KaK COJIM BBICIINX Kap60HOBHX
KHUCJIOT, UX MOIOIICC JIeHCTBHE

05.03.2026

25

CrnoxHble 3(hUpbl KaK TPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uapoau3
CJIOKHBIX 3(prpoB

12.03.2026

26

XKupsl: ruaponus, npuMeHeHue,
Ouosoruueckas poiib KUpPOB

19.03.2026

27

VYrieBosbl: COCTaB, KiacCUpUKAITHSI.
Baxneiimme npeactaBuTenu: TIII0K03a,
bpykTo3a, caxaposa

02.04.2026

28

Kpaxman u nemirono3a Kak npupoHbIe




IMOJINMEPHBI

09.04.2026

29

KonTponbhas pabota no paszueny

((KPICJ'IOpOI[COI[Cp)KaH_II/IC OpTraHU4YE€CKUC

coenuHEHMD/ Beepoccuiickast
npoBepouHas pabora

16.04.2026

30

OO0m1ast xapaKTepUCTHKA
a30TCOJIEPIKAIIX OPraHMYECKUX
coenuHeHuit / Beepoccuiickas
IpoBepoyHas pabora

31

AMMHBI: METWJIAMHAH U aHUJINH

32

AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE
OpraHHYECKHUEe COCTUHEHUS, HX

OHOJIOTHYECKOE 3HAUYEHHE. Ilentuapl.

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUS

33

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COE€TUHEHUI

34

OcHOBHBIE METO/BI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[ImacTmaccel, KaydykH, BOJJOKHA

OBILIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMHAYECKUH J1eMEHT. ATOM.
DnexTpoHHask KOHPUTYpalKs aTOMOB

03.09.2025

[Tepuoanueckuii 3axon u [lepuoanueckas
cUcTeMa XMMH4ecKkux anemeHToB [1. 1.
Menzeneesa, UX CBS3b C COBPEMEHHOI
TEOPHUEH CTPOCHHS aTOMOB

10.09.2025

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKUX IJIEMEHTOB U UX COCTMHEHHI
0 TpyHnam U rnepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHTOB J[. 1.
MeHeneeBa B pa3BUTHH HAYKH

17.09.2025

CTpOCHI/Ie BellleCcTBa. XUMHUYECKas CBA3b,
e€ BUABI; MCXaHU3MBbI O6pa30BaHI/I$I
KOBaJICHTHOM CBS3H. BOJIOpOI[HaSI CBA3b

24.09.2025

BajneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

01.10.2025

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HctuHHBIE U KOJIIOMAHBIE PACTBOPBI.

08.10.2025




MaccoBas A0JI1 BEHIECTBA B paCTBOPEC

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
['eneTnyeckast CBsI3b HEOPraHUUECKUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

15.10.2025

Knaccudukanus XuMHUeCKuX peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMs MACChI BEILIECTB;
3aKOH COXPaHEHUs U IIPEBPALLECHUS
SHEPrUy NPU XUMHUUYECKUX PEAKLIUAX

22.10.2025

Ckopoctb peakiun. OOpaTuMbIe peaKIuu.

XHUMHYECKOE PaBHOBCCHEC

05.11.2025

10

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nu4HbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

12.11.2025

11

DNEKTPOIUTHYECKAS AUCCOLUALIMS.
[Tonsatue o BogopoaHoM nokasaresne (pH)
pactBopa. Peakuyuu noHHOro oOMeHa.
I'mpponus opraHnyeckux u
HEOpPraHMYECKUX BEIECTB

19.11.2025

12

OKHUCINTEIHFHO-BOCCTAHOBUTEIHHBIE
peakuu. [lonsitre 06 3mekTponuse
pacIiaBoB U pacTBOPOB COJIEH

26.11.2025

13

KontponbHas paboTa mo pa3aery
«TeopeTndeckrie OCHOBBI XHMUM

03.12.2025

14

MCTaJ'IJ'IBI, HX IIOJIOXKCHUEC B




[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB JI. Y. MenaeneeBa u
0COOCHHOCTH CTpoeHUs aToMOB. O0mHe
(u3nUecKre CBOMCTBA METAINIOB

10.12.2025

15

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUI
PsI HAIPSKEHUN METAJUIOB

17.12.2025

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPUH, Kaaui, KaJbIlUui,
MarHui, aJllOMAHUN) U UX COSIUHEHUN

24.12.2025

17

XHUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX
COCTUHEHUN

14.01.2026

18

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U
UX COEIUHEHUN

21.01.2026

19

ITpakTryeckas padora Ne 2. "Perienue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME
«MeTtamne"

28.01.2026

20

HemeTanmsl, uX moioxxeHue B
[Teproanyueckoit cucreMe XUMHUECKUX
anemenToB JI. . Meneneesa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

04.02.2026

21

®u3nYECKNEe CBOMCTBA HEMETAIIIOB.
AJUTOTpOTIUS HEMETAJLIOB (Ha TIpUMepe
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)

11.02.2026

22

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
HUX COeIUHEHUN

18.02.2026

23

XUMHYECKHE CBOMCTBA a30Ta, hocdopa u




HUX COEIUHEHNN

25.02.2026

24

XHUMUYECKUE CBOMCTBA YIIIepo/a,
KPEMHUS ¥ UX COCTUHEHHM

04.03.2026

25

[IpumeHeHne BaxHEUIINX HEMETAIIOB U
HUX COeIUHEHUN

11.03.2026

26

O00011eHrEe U CHCTEMATH3aIMs SHAHUH
no teMe «Hemeramier»y. Beraucienus 1mo
YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

18.03.2026

27

[IpakTnueckas padora Ne 3. «Pemienue
9KCIIEPUMEHTAIIBHBIX 3a/a4 110 TeEMe
"Hemertannsl"»

01.04.2026

28

KonTponbHas padoTa no temam
«Metamaey u «Hemetamin

08.04.2026

29

HeOpFaHI/I‘leCKI/IC " OPpraHUYCCKUC
KHCJIOTHEI. HeOpFaHI/I‘leCKI/Ie n
OpraHNU4Y€CKUC OCHOBAaHUA

15.04.2026

30

AmMdoTepHbIe HeopraHUYeCcKHe 1
OpraHUYECKUE COETUHEHUSI.
['eneTnueckast CBSI3b HEOPraHUYECKUX U
OpTraHUYECKUX BEIIECTB

22.04.2026

31

Ponb xuMnu B obecrieueHuu
AKOJIOTUYECKO, YHEPTeTUIECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEAUITUHBI

29.04.2026

32

[IpencraBienust 06 00X HAYYHBIX




MPUHIIMATIAX TTPOMBIIIICHHOTO MTOTYyYSHUS
BaXKHEHMIIINX BEIIECTB

06.05.2026

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1 13.05.2026
34 XuMHS U 3I0pOBBE YETIOBEKA 1 20.05.2026
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM [TIPOT'PAMMOBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

1.1

CdopmMupoBaHHOCTH MpECTaBICHUI 0 XUMHYECKOH
COCTAaBJISIFOLLEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XUMHUHU
B TO3HAHWM SIBIICHUI MPHUPOABI, B (OPMUPOBAHUM MBIIUICHUS U
KyJIbTYpbl ~ JIMYHOCTH, €€ (YHKIMOHAIBHOW  T'PaMOTHOCTH,
HEOOXOAMMOM JIJIsl PEIICHHS MPAKTUYECKUX 3a7a4 M SKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPUPOIHON

cpene

1.2

Bianenue cucreMol XMMHYECKHX 3HAHUK, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAraroIiue MMOHSTHUS (Monekyna, BaJICHTHOCTD,
AIEKTPOOTPHUIIATEIILHOCTD, CTETICHb OKUCIICHHS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsi Macca, MOJISIPHBIN O00BEM, YIJIEpOAHBIA CKEJET,
GyHKIMOHATBHAS ~ TPYINa, paaudKald, HW30MEpHUs, H30MEpHI,
TOMOJIOTUYECKUM PsZl, TOMOJIOTH, YIJIEBOAOPOMBI, KHUCIOPOA- U
a30TCOJIEpIKAIINE COSTUHEHUS, OMOOTUYECKN aKTUBHBIE BEIIECTBA
(yrneBoabl, JKUpbI, O€JIKH), MOHOMEp, IOJIUMEpP, CTPYKTypHOE
3BE€HO, BBICOKOMOJICKYJISIPHBIE COEIWHEHUS); TEOPHUH € 3aKOHBI
(Teopuss XMMHUYECKOTO CTPOCHHUS OpraHMYeCKUX BemecTB A.M.
bytnepoBa), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XHUMUHU,
(haKkTOJIOTUYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYUYCHUH U
0€30macCHOM  HCIIOJIB30BAHMHM BAKHEUIIMX HEOPTaHUYECKUX |
OpPTaHMYECKUX BEUIECTB B OBITY W MPAKTUYECKOW AEATEeIHLHOCTH

YCJIO0BCKA

1.3

CdopMupoBaHHOCTh YMEHUH BBISBIATH XapaKTEpHbIE MpPHU3HAKU
MOHATUM, YCTAHABIMBAaTH WX  B3aUMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIIUE IOHATUS IIPU ONUCAHUU COCTaBa, CTPOEHUS U

MPEBPAIICHUN OPraHUYECKUX COCTMHEHUN

1.4

chOpMUPOBAHHOCTh ~ YMEHHH  HWCIIOJNB30BaTh  XUMHUYECKYIO

CUMBOJIMKY [JIsI COCTABJICHUA MOJICKYJIAPHBIX W CTPYKTYPHBIX




(pa3BEépHyTOH, COKpamEHHOW) (OPMYT OPraHMYECKUX BEUIECTB U
YPAaBHEHUN XUMUYECKHUX PEAKLUN, U3TOTAaBIUBATh MOJEIH MOJIEKYJI
OPraHMYECKHUX BEUIECTB I WJUIIOCTPAlMM MX XHUMHYECKOIO U

IMPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

CdopMUpOBaHHOCTh YMEHHH YCTaHABJIMBATH MPUHAIICIKHOCTH
M3YYEHHBIX OPraHMYECKUX BEUIECTB 10 UX COCTaBY U CTPOCHHIO K
onpenenéHHOMY Kiaccy (rpymnmne) coeAuMHEeHUU (YriIeBOAOPOIbL,
KHCJIOPOJl U a30TCOAEpKAILUE COETUHEHHS, BBICOKOMOJIEKYJIISIPHbIE
COCIMHEHMS), JaBaTh KM Ha3BaHHUS MO CHUCTEMaTHYECKOUN

nomenkinarype (IUPAC)

1.5

CdopMUpOBaHHOCTH YMEHHUS ONPEACIATH BUIBI XUMHUYCCKON CBSI3U

B OPraHMYECKUX COCAMHEHMSIX (OJUHAPHBIE U KPATHbIE)

1.6

CopMUpOBaHHOCTh YMEHHSI TPUMEHSTH: TOJOXKEHHUS TEOpUU
CTpoeHHs opranuyeckux BemectB A.M. byrnepoBa s
OOBSICHEHUSI 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M

CTPOCHU; 3aKOH COXPAaHCHUSA MACChI BCIICCTB

yl"J'IeBOILOPO,I[LI . KchopoL[coz[epxcamHe n a30TCOACPIKAIIUC

OpTraHU4Y€CKUC COCIUHCHUA. BI:ICOKOMOJIGKYJIﬂpHI)IC COCAUHCHUA

2.1

CdopMupoBaHHOCTh YMEHHMI MPHUBOJIUTH TPUBUATbHBIC Ha3BaHUS
OTJICTIbHBIX OPTaHMYECKUX BEIIECTB (STUJICH, MPOTMHIIEH, alleTUIICH,
ATUJICHTIIMKOJb, TJIUIEPUH, PeHos, GopMabaeTul, aleTaabIerul,
MypaBbMHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAs KHUCIOTA,
CTeapuHOBas KUCIIOTa, TJII0OK03a, PpyKTO3a, Kpaxmal, IeJUTII03a,

TJIAIIHH )

22

CdopMupoBaHHOCTh YMEHHI XapakTepHU30BaTh COCTAaB, CTPOCHHUE,
¢u3nyeckue U XMMUYECKHE CBOWCTBA TUIUYHBIX IpeJCTaBUTEICH
Pas3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH,
MPOMWIICH, aneTuieH, Oyraauen-1,3, metmnOyraauen-1,3, O6eHsou,
METaHOJ,  JTaHOJ,  OSTWICHIVIUKOJb,  TJUIEpUH,  (eHo,
aleTajbleru], MypaBbUHAs M YKCYCHas KHCJIOTHI, TJIIOKO3a,

KpaxmaJl, HEJUIK0JI03a, aMUHOYKCYCHAaA KI/ICJ'IOTa)

2.3

ChopMHpPOBAaHHOCTh YMEHHS WJUTIOCTPUPOBATh TEHETHYECKYIO
CBSI3b MEXK]Yy TUIMUYHBIMHU MPEICTABUTEISAMH Pa3JIMYHbIX KJIACCOB
OPraHMYECKHX  BEIIECTB  YPAaBHEHUSAMHU  COOTBETCTBYIOLIUX

XUMUYECKHUX PEAKIUN C UCIIOTH30BAHUEM CTPYKTYPHBIX (popMyIt

24

ChopMupOBaHHOCTH ~ YMEHHMSI ~ XapaKTepPH30BaTh  HMCTOYHHMKH




YIIIEBOAOPOAHOTO ChIpbs (He(Th, MPUPOAHBINA T'a3, YTroib), CIOCOOBI
UX TepepaboTKH UM NPAKTUYECKOE NPUMEHEHHE MPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl

3.1

ChopMHpPOBAaHHOCT, YMEHHH BIAJETh CHCTEMOW 3HAHUH 00
OCHOBHBIX METOJaX HAay4HOT'O MO3HAHUS, UCIOJB3YEMBIX B XHUMHH
IpPH W3YYECHUU BEIIECTB M XUMHUYCCKUX SBJICHHN (HAOIIOACHHE,
U3MEpEeHHe, OKCIEPUMEHT, MOJEIMPOBAHUE),  HCIOJIb30BATh
CUCTEeMHbIE XUMHUYECKHE 3HAHUA JJIs TPUHATUS pEHICHUd B
KOHKPETHBIX XKU3HCHHBIX CUTYaIUsX, CBA3AHHBIX C BELIECTBAMU

HUX IPUMCHCHUCM

3.2

CdopmupoBaHHOCTh YMEHUH cOOMIOATh MpaBUiia MOJB30BAHUS
XUMHUYECKON MOoCyAol U 1abopaTopHbIM 000PYAOBaHUEM, a TAKKE
mpaBujia OOpalleHuss C BEHIECTBAMH B COOTBETCTBUM  C
WHCTPYKIIMSMH 110 BBIIIOJIHCHUIO JTA0OPATOPHBIX XUMHYECKHX

OIIBITOB

33

ChopMupoBaHHOCT ~ YMEHHH  IUIAHUPOBATb W BBIOJHSTH
XUMHUYECKUM 3KCIEPUMEHT (IPEBpaIlCHUs OPTaHUYECKUX BEIIECTB
IIPY HAarpeBaHuH, MOIY4YEHHE ITHIEHA M H3Y4YEHHE €ro CBOMWCTB,
KAUECTBEHHBIE PEAaKIIMM OpPraHMYECKHUX BEILECTB, JEHATypaus
OENKOB MpH HarpeBaHWM, LIBETHbIE peakiuuu O€lIKOB) B
COOTBETCTBUM C MpaBWIaMHU TEXHUKHM O€30IacHOCTH MpH
oOpallleHnn C BEIIeCTBaMH U JIaOOPaTOPHBIM 00OPYAOBAaHHEM;
NPEJCTaBIIATh PE3yJIbTaThl XMMHUUYECKOI'O 3KCIIEpUMEHTa B (opme
3alHiCH ypaBHEHUIN COOTBETCTBYIOLIUX peakuuil U (GpopMyIHpoBaTh

BBIBOJIbI HA OCHOBEC 3THUX PE3YJIbTATOB

34

ChopMupOBaHHOCT ~ YMEHUH  MPOBOAUTH  BBIUUCIEHUS  TIO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bE€Ma, KOJIMYECTBA UCXOJHOTO
BElIeCTBa WM MPOAYKTa PEeakIUu MO0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 HCXOJHBIX BELIECTB WIM IPOAYKTOB

peaKiun)

3.5

CopMupoBaHHOCTH ~ yMEHUW  KPUTHUECKH  aHAIU3UPOBATh
XMUMUYECKYI0 MH(OpPMAIHIO, MOTY4aeMyl0 U3 Pa3HbIX HCTOUYHUKOB

(cpenctBa MaccoBoil nuHpopMaru, cetb IHTepHET U 1pyrue)

3.6

ChopMHpOBaHHOCT, YMEHUW COOJIIOAATh TPAaBWIIA JKOJIOTHUYECKH

11es1eco00pa3HOro MOBEACHHS B OBITY U TPYAOBOM JIEATEIHLHOCTH B




LEJISAX COXpPaHEHUsI CBOErO 3J0POBbSI M OKPYXKaIOIIEeW MPUPOIHON
Cpenbl, 0CO3HAaBaTh OMACHOCTb BO3/ICMCTBUS HA JKUBBIC OPraHU3MBbI
OnpefeNéHHBIX  OPraHMYECKUX  BEIIECTB, IOHMMAas  CMBICI
nokazatenst  [IJIK  (mpenmenbHO IOMYyCTMMOW — KOHIICHTPAIIUH),
MOSICHATH Ha MIPUMEPAX CHOCOOBI YMEHBIIEHUS U MPETOTBPAIICHUS

HUX BpCIHOIO BO3I[CFICTBPI$I Ha OpraHu3M 4CJIOBCKa

11 KIIACC

Kon
MPOBEPSAEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBanusi

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Brnagenue cuctemMoll XMMHUYECKHUX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIONINE TMOHATUA (XMMHUYECKUH DIIEMEHT, aToM,
AIIEKTPOHHAsE 000JOYKa aroma, s-, p-, d-dJIEKTPOHHBIE OpOHTAIN
aTOMOB, HMOH, MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPHULIATEIILHOCTD,
CTENIEHb OKHCIIEHMS, XMMHUUYECKas CBsA3b, MOJb, MOJIIpDHAs Macca,
MOJISIpHBIN 00BEM, KpUCTAJUIMYECKasl PEHIETKA, THUIbl XUMUYECKUX
peaxiuii (OKHCIIUTENBHO-BOCCTAHOBUTEINBHBIE, 9K30- u
SHAOTEPMHUUYECKHUE, PEAaKIMd  HOHHOTO  OOMEeHa),  pacTBOp,
NIEKTPOJIUTBI, HEIEKTPOJIUTHI, SJIEKTPOJUTHUECKAs JUCCOLMALNS,
OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb XHMHYECKOH peakLuw,
XUMHYECKOE  DPAaBHOBECHE); TEOpUM U  3aKOHBl  (TeopHs
AIEKTPOJIUTHYECKONW auccounannu, llepuonnueckuit 3axon .M.
MeHeneeBa, 3aKOH COXPaHEHHS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUM SI3BIK XMMHUH, (DAaKTOJOrMYEeCKHE CBEICHUS O
CBOWCTBAaX, COCTaBe, MOJYYEHHHM M OE30MacHOM HCIIOJIb30BaHUHI
BOXHEUIINX HEOPraHMYECKHX BEIIECTB B OBITY U MPAKTUUYECKOMN

ACATCIIBHOCTH YCJIOBCKA

1.2

ChopMHpoBaHHOCTh YMEHUN BBISBISTH XapaKTepHbIE NMPU3HAKU U
B3aMMOCBA3b U3YYEHHBIX NOHATUH, MPUMEHITh COOTBETCTBYIOILINE
MOHATUSA IPU ONHUCAHUU CTPOEHUS U CBOMCTB HEOPraHHYECKUX
BEILECTB U UX INPEBPALICHUN; BBIABIATh B3AUMOCBSI3b XUMUUECKUX
3HAaHUM €  TOHATHAMM M TPEACTABICHUAMH  JIPYIHX

€CTCCTBECHHOHAYYHEBIX IPEAMETOB




1.3

Brnanenue OCHOBHBIMM METOJAMH HAYYHOTO ITO3HAHUS BEUIECTB U
XUMHUYECKHUX SIBJICHUN (HAOJIIO/ICHUEe, W3MEpEHUE, IKCIEPHUMEHT,

MOJICIIMPOBAHNE)

1.4

CchopMupoBaHHOCTh YMEHUH ONpEAETATh BaJCHTHOCTh M CTEIECHBb
OKHCJICHUSI XUMHUYECKHMX DJIEMEHTOB B COCIMHECHMAX PA3IMYHOIO
COCTaBa, BHJ XHMMHYECKOM CBsI3M (KOBaJEHTHas, MWOHHasi,
MeTaJlJIn4ecKas, BOJIOPOJIHA) B COCIMHEHUSIX, TUI
KPUCTAJNINYECKONH PEIIETKH KOHKPETHOrO BelecTBa (aromHas,

MOJICKYJISIpHAsI, HIOHHAsA, METaJUIMuecKas)

1.5

ChopMupoBaHHOCTh yMEHUU ONpEAENsATh XapakTep Cpeasl B

BOAHBIX paCTBOpaX HCOPraHUYICCKHUX COGI[I/IHGHI/Iﬁ

1.6

ChopmupoBaHHOCTE YMEHHUS KIACCU(PUIIUPOBATH XUMHUYCCKHEC
peakiuu IO pa3IMYHbIM TpPU3HAKaM (YUCIy U COCTaBy
pearupyroImux  BEIIECTB,  TeIIoBoMy 3¢ GdekTy  peakiuw,
W3MCHCHHIO CTENICHEH OKHCJICHHS O3JEMCHTOB, OOpaTHMOCTH

peaKkIny, y9acTHIO KaTajin3aTopa)

1.7

ChopMupoOBaHHOCTb YMEHHUI COCTaBIIATh YpPaBHEHUS pEaKLUH
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPAIIEHHBIE YPABHEHUS PEaKLMU
MOHHOIO0 OOMEHa, yYUThIBasl YCIOBUS, MPU KOTOPBIX ITH PEAKIUU

UAYyT 10 KOHIA

1.8

CdopmupoBaHHOCTH YMEHUI MIPOBOJIUTH peakuuu,
MO/ITBEP K IAOLINE KauyeCTBEHHBIN COCTaB Ppa3IUYHbIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATH OINBITHBIM IIyTEM HOHBI,

NPUCYTCTBYIOIINEC B BOOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIICCTB

1.9

CdopmupoBaHHOCTH yMEHUN pacKkpbIBaTh CYIIIHOCTb
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakuui IIOCPEICTBOM

COCTaBJICHUSA 3JICKTPOHHOT'O OajaHca 3THUX peaKI_II/Iﬁ

1.10

ChopMHUpPOBAaHHOCT, YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKOHN peaklMy OT pa3iNyHbIX (JaKTOPOB

ChopMupoBaHHOCTb YMEHHUH OOBSICHATH XapakKTep CMEIIeHUs
XUMHYECKOTO  DPAaBHOBECHUS B  3aBUCHUMOCTH OT  BHEUIHEro

BozaeiicTBus (npunimn Jle llarense)

06111351 N HCOPraHNYCCKasA XUMHA

2.1

CdopMHUpOBaHHOCTH YMEHHUH pacKpbIBaTh CMBICH [leproandeckoro

3aKO0Ha .. Menneneesa "u IEMOHCTPUPOBATH ero




CUCTEMATU3HUPYIOIIYI0, OOBSCHUTEIBHYO M IPOrHOCTHYECKYIO

byHKIIII

22

ChopMHUpPOBAaHHOCT, YMEHHMH  XapaKTepPU30BaTh  AJICKTPOHHOE
CTPOCHHE aTOMOB XHMHMUYECKMX 3JeMeHTOB 1-4 mepuoaos
[lepuonuueckoil  CUCTEMBI  XMMUYECKMX  dieMeHtoB  J[.U.
MenpeneeBa, HCHOJb3YS MOHATHS «S-, p-, d-DIEKTPOHHBIE
opOuTaATNY, «QHEPreTUYECKHUE YPOBHI, 00BACHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U UX
COCIMHEHMM 10 nepuoaaMm U rpynnam llepuogudeckoi cucTemsl

XUMHYECKHX 3eMeHTOB J[.1. MeHnneneeBa

23

CpopMUpOBaHHOCTH YMEHUH XapaKTepU30BaTh (OMUCHIBATD) 00IIIHE
XUMUYECKUE CBOMCTBA HEOPTaHWYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB, TMOJTBEPXKJATh CYIIECTBOBAHWE T'€HETUYECKOW CBS3H
MEXIYy HEOPraHMYEeCKHMMH BEIECTBAMHU C IOMOIIBI0 ypaBHEHUN

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHI/Iﬁ

24

CpopMHUpPOBAaHHOCT, YMEHUU YCTAaHABIMBATh MPUHAJJICKHOCTh
HEOPraHUYECKHUX BEIIECTB IO UX COCTaBY K ONPEIEIEHHOMY Ki1accy
(rpymme) coeauHeHuil (IPOCTbIE BEIIECTBA — METaUlbl |
HEMETaJUIbl, OKCHJbI, OCHOBAHHUsS, KHUCJIOTHI, aM(oTepHbIe

TUJIPOKCH/IBI, COJIN)

2.5

ChopmupoBaHHOCTH ~ YMEHHH  HCHONB30BaTh  XUMHUYECKYIO
CUMBOJIUKY JUIS COCTAaBJICHHUS (OPMYJ BEIIECTB W YpPaBHCHHMA
XUMUYECKUX peakiuid, cucremarnueckyro HomeHkinatypy (IUPAC)
U TpUBHAIIbHBIE HA3BAaHUS OTIENBbHBIX HEOPTaHMYECKHUX BEIIECTB
(yrapHblif Ta3, YIJIEKUCIbIA Tra3, aMMHaK, TaméHas W3BECTb,

Herami€Hasi U3BeCTh, IUThEBAs COJIA, TUPUT U APYTHE)

2.6

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX
KJIACCOB, TIOATBEPXKIATh CYIIECTBOBAaHHUE TEHETHYECKOW CBSI3H
MEXIy HEOPTaHMYEeCKUMHU BEIIECTBAMHU C ITOMOIINBIO YpaBHEHHM

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

2.7

ChopmMupoBaHHOCTH ~ YMEHUH  IUIAaHUPOBaTb M BBIMOJIHSATH
XUMHUYECKUH SKCIIEPUMEHT (pa3jioKeHHe MEepoKCHAa BOJOpPOJaa B
MIPUCYTCTBUHM KaTalau3aTopa, OIPENEICHUE Cpeasl pacTBOPOB
BELIECTB C IIOMOLIbI0 YHHUBEPCAIBHOIO HWHAMKATOpa, BIUSHUE

pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW peakluy, peakluu




MOHHOT0 0OMEHa, Ka4eCTBCHHBIE PEaKIuU Ha Cyib(aT-, KapOOHAT-
M XJOpUI-aHHOHBI, Ha  KaTHOH  aMMOHHS,  pCIICHUE
IKCIEPUMEHTANBHBIX ~ 3amad  mo  TemMam  «MeTawbly U
«Hemerayuibl») B COOTBETCTBUH €  NpaBWIAMH  TEXHHUKH
0€30MacCHOCTH TpU OOpAIIEHUH C BEIIECTBAMH U JIAOOPATOPHBIM
000OpyIOBaHUEM;  TPEJACTABIATH  PE3YJIbTaThl  XUMHYECKOI'O
IKCIIepUMEHTa B (DopMe 3amuch ypaBHEHHUH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTE YMEHUH COOMIOIATh TpPaBHJIA IOJB30BAHUS
XUMHUYECKON TOCYIION M JIAOOpaTOpHBIM 000pYIOBAHHEM, a TaKKe
npaBuja OOpalleHWss C  BEIIECTBAMH B  COOTBETCTBHH  C
HHCTPYKUUAMH 110 BBIIIOJIHCHUIO Ha60paTOpHBIX XUMHUYCCKUX

OIIBITOB
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ChopmupoBaHHOCTE  YMEHUN  XapaKTepU30BaTh  XUMHYECKHE
MIPOLIECCHI, JIEKAIIUE B OCHOBE IPOMBILIUIEHHOTO MOJIYYEHUS
CepHOW KHUCIIOTBI, aMMHaKa, a TaKke CPOPMHPOBAHHOCTH
MpeICTaBICHU 00 OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTHUUYECKUX

npo6neMaX XUMHYCCKOI'O IIPpOU3BOACTBA

XUMHUA U KU3Hb. PacuéThl

3.1

CdhopMupoBaHHOCTb IIPEICTaBICHUN 0 XUMHYECKON
COCTaBJISIIOLIECH €CTEeCTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XUMHH
B TIO3HAHUM SBJICHUNA NPUPOAbI, B (OPMHUPOBAHUHU MBILUICHUS U
KyIbTYpbl ~ JIMYHOCTH, €€ (YHKIUOHAJIBbHOW TI'PaMOTHOCTH,
HEOO0XOAUMOM Ui pelIeHUs MPAKTUYECKUX 33/1a4 U HKOJIOTHYECKU
00OCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3/J0pPOBbIO U IPHUPOJIHOU

cpene

3.2

ChopMupoBaHHOCTH ~ yMEHUH  KPUTHUECKHM  aHAJIM3MPOBATH
XUMHUYECKYI0 MH(POPMAIHIO, MMOIy4aeMyl0 U3 Pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBOif KOMMYHHUKALIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopMHUpPOBAaHHOCT, YMEHUW COONIOJATh TMpaBUjia IKOJOTHYECKU
11€J1ec000pa3HOro MOBeIeHUs! B OBITY M TPYJOBOM AEATENHHOCTU B
LEISAX COXPAHEHHUs CBOETO 3JI0POBbSI U OKPYKAIOIIEH HPHUPOIHOU

cpensbl
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Oco3HaBaTh OIIACHOCTH BO3ACHUCTBUS Ha KUBEIC OpTaHHU3MbI

OnpeNeEHHBIX BELIECTB, NOHMMAas cmbicn mnokazarens [1/K,




MOSICHATH Ha TIpUMeEpax CrocoObl YMEHBIIEHUS U TPEAOTBPALICHHUS

HUX BpCAHOI'O BOBZ[GP'ICTBHH Ha OpraHu3M 4CJIOBCKa

3.5

ChopMHPOBAaHHOCTh ~ YMEHHUH  MPOBOJUTH  BBIYHCICHUS  C
HCIIOJIb30BAHUEM MOHSATHS «MAacCOBasi JIOJIsl BELIECTBA B PACTBOPEY,
00BEMHBIX OTHOLICHHWH Ta30B MPU XUMHUYECKUX PEAKIHUAX, MACCHI
BeIleCTBa WM 00bEMa Tra30B 10 H3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM 00BEMY OJJHOTO M3 YYaCTBYIOIIMX B PEaKIIUU
BEIIECTB, TEIUIOBOTO d(ddekTa peakuu HAa OCHOBE 3aKOHOB

COXPAaHCHUA MACChI BCIICCTB, IPCBpAICHUSA U COXPAHCHUS SHCPIrun




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHN

1.1

Hpez[MeT OpFaHH‘leCKOfI XUMUH: €€ BO3HHUKHOBCHHUEC, pa3BUTHEC U 3HAUYCHUC B
MMOJIYYCHHHU HOBBLIX BCHICCTB U MATCPUAJIOB. TCOPI/ISI CTPOCHUA OPraHUYCCKUX

coenuaeHuit A.M. BytnepoBa, €€ OCHOBHBIEC MOJOKEHHS

1.2

CrpykTypHble (OPMYJIBl OPraHUYECKHX BEIIECTB. | OMOJIOTHS, H30MEpHS.
XHUMHYECKas CBA3b B OPraHUYECKUX COCIUHEHUAX — OJAUHAPHBIC U KPATHBIC

CBA3U. Hpe,Z[CTaBJ'ICHI/IC (6] KJIaCCI/I(i)I/IKaHI/II/I OpraHu4YCCKHUX BCIICCTB

1.3

Homenkmarypa ~ opraHudeckux  COEAUMHEHUW  (cuUcTeMaTHdeckas) |
TPUBHUAJIbHBIE HAa3BaHUs BaXHEHUIIUX MPEACTABUTENIECH KJIACCOB OPTaHUYECKUX

BCIICCTB

YrieBoxopoasl

2.1

ATKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYecKMid psa. Meran M ITaH —
IpoCTeHIINe NMPEeACTaBUTENN AJKAHOB: (PU3NYECKUE U XMMHUYECKHUE CBOMCTBA
(peakMM 3aMeIleHUs] U TOPEHUs), HaXOXKIEHHWE B IPHPOJE, MOTyYeHHE U

IMPUMCHCHUC
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AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psiA. DTUJIEH U MPONUIEH —
IpoCTeiIlre MPEeJICTaBUTENN AJIKEHOB: (PU3UYECKHE M XUMUUYECKHE CBOMCTBA
(peakMM THIPUPOBAHUS, TaJlOTEHUPOBAHUS, THApATAllUM, OKHUCICHHUS U

HOJ'II/IMepI/BaI_[I/II/I), MOJIYUYCHUC U TPUMCHCHUC

23

Ankanuensl: Oyraauen-1,3 um MerunOyraguen-1,3: crpoeHue, BaxHeine
XUMHUYECKHE  CBOWCTBa  (peakuusi  IOJIMMEpHU3aIUH). [Tonyuenune

CUHTCTUYCCKOT'O KaydyKa U pC3UHLIL

2.4

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psil. ATETHUIICH
— MPOCTEHIINI TPEeICTaBUTENb AKMHOB: COCTaB, CTpOCHHE, (PUINUYECKUE U
XUMHUYECKHE CBOHCTBa (peakIMu TUIAPUPOBAHUSA, TaJOTEHUPOBAHUS,

TUpaTaliu, TOPEHHUs ), OTyYeHUE U IPUMEHEHHE

2.5

Apenbl. beHzoin: cocraB, cTpoeHue, (pU3MUECKHEe W XMUMHYECKHE CBOWCTBA
(peakuuy TaJOTEHUPOBAHUS W HUTPOBAHUS), TOJIYYCHHE W TMPUMEHEHHE.

Tomyon: coctaB, cTpoeHue, GU3NIECKNE U XUMHUYECKHE CBOMCTBA (peakiuu




raJIOTEHUPOBAHUSI U HUTPOBAHHUSA), MOJIyYEHUE U NPUMEHEHHE. TOKCHUYHOCTh
apeHoB. ['eHeTHuecKas CBSI3b MEXJY YIJIEBOJOPOAAMHU, MPUHAMIEKAILUMU K

Pas3IMYHbIM KJIaCCaM

2.6

[IpuponHble MCTOYHUKM yIiIeBOAOpOAOB. IIpupomHblli ra3 U IOIYTHBIE
HedTsHbIe ra3el. HedTh u €€ npoucxoxaenue. CriocoOsl nepepadoTKu HEPTH:
IEPEroHKa, KPEeKUHI (TepMHUUYECKHUM, KaTalIuTHUecKuil), nmupoau3. [IpoaykTel
nepepadoTku He(pTH, UX IMPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.

KameHHbI# yrosib ¥ NpoLyKThl €ro nepepadboTKu

KI/ICJ'IOpOI[CO,I[ep}KaH_[I/IC OpTraHU4Y€CKUEC COCANHCHU A

3.1

[IpenenbHble  OAHOATOMHBIE CHUPTHL. MeETaHONI W ITAaHONI: CTPOCHHUE,
¢usznyecKkue U XUMHUYECKHUE CBOMCTBA (pEakUUU C AKTUBHBIMU METAJUIAMH,
raJIoreHOBOJIOPOaMHU, TOpPEHHE), MpUMEHEeHHe. BomopoaHbie CBSI3U MeEXIy
MOJIEKYJIaMH CIIUPTOB. JlefiCTBUE METaHOJIa U ATAHOJIA Ha OPTraHW3M YeJIOBEKa.
MHoOroatoMHbl€  CIUPTBL.  DTWIEHIVIMKOJIb W  TJHMLEPUH: CTPOEHHUE,
¢usznyeckue M XUMHYECKHE CBOMCTBA (B3aMMOAEWCTBUE CO IIEJIOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAsl PeaKIlis Ha MHOTOATOMHBIE CIUPTHI). JleficTBue Ha

OpraHu3M 4CJI0BCKaA. HpI/IMCHeHI/Ie TIIMOCPHUHA U OTHJICHIJIMKOJIA
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®DeHOM: CTPOCHUE MOJICKYIbl, (QU3NYECKUE W XUMHUYECKHE CBOMWCTBA.

Tokcnunocts henona. [Ipumenenue penona
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Anpaeruapl U KeTOHbl.  DopManbleruji, aueTalbJeruji: CTPOCHHUE,
¢uznueckne M XUMHUYECKHE  CBOICTBa  (peakUuu  OKHCIEHUS W

BOCCTAaHOBJICHH A, KAUCCTBCHHBIC peaKLII/II/I), MOJIY4YCHHEC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE IIpeIeNbHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHas U yKCycHast
KHUCJIOTBI: CTPOEHUE, (PU3NUECKHEe U XUMUYECKUE CBOMCTBA (CBOICTBa, 00LIMe
JUI KJjlacca KUCIIOT, peaklus Tepu(HKaluu), MOJydeHHe M INPHUMEHEHHE.
CreapyHOoBass M OJIEMHOBAas KUCJIOTBl KakK MPEACTAaBUTENN  BBICIINUX
KapOOHOBBIX KHUCJIOT. MblJa Kak COJHM BBICIIUX KapOOHOBBIX KHCIOT, HX

MOIOIIIee IEUCTBUE

3.5

Cnoxuble 3(upbl Kak MpPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['maponus
cloXHBIX 3¢upoB. Kupel. T'maponus xupos. IlpumeHeHue KHUpOB.

buonorunueckas poJib JKHPOB

3.6

VYrneBogsl:  cocraB, Kiaccu(uKalus ~— yrieBoJOB  (MOHO-, JAH- U
nojucaxapuabl). [moko3a — mpocreiimuii MoHOcaxapua: 0COOEHHOCTH
CTPOEHHS MOJIEKYJIbI, (PU3NUECKHe U XMMUUYECKHE CBOMCTBA (B3aUMOJEHCTBIE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHMAayHBIM PAacTBOPOM OKCHJIA

cepebpa(l), BoccranoBienue, OpoKeHUE TIIOKO3bI), HAXOXKACHUE B MPHPOJE,




NpUMEHeHHe, Ouonorndeckas poib. DorocwHTe3. DpyKTO3a KaK H30MEP
rmoKko3bl. Kpaxman u nesnrosioza Kak npupojHble noiaumepbl. CTpoeHue
Kpaxmaljia M LeJuirosio3bl. Pu3nyecKkue M XMMHUYECKHE CBOMCTBA Kpaxmaia

(ruapoinn3, KaueCTBEHHAs peaklus C HOJIOM)

A3oTcozeprKale OpraHn4eckue CoeAMHEHNS

4.1

AMUHOKHUCIOTHI Kak aMm(poTepHble OpraHudeckre coequHeHus. Guzndyeckue u
XMMUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha MpuUMepe rauiuna). buonorudeckoe

3HAYCHHUEC aMUHOKUCIIOT. HCHTI/I,I[BI

4.2

benkn kak NpHpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAS W TPETUYHAsI CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEIKOB:

Tuapon3, ACHATypalrd, KAHCCTBCHHBIC PCAKIIMU Ha Oenxu

BBICOKOMOJ'IGKyanHBI@ COCIUHCHUA

5.1

OCHOBHBIC ITOHSITHS XHMHH BBICOKOMOIJICKYJIAPHBIX COGHHHCHHﬁZ MOHOMCED,
[MoJIUMEp, CTPYKTYPHOC 3BCHO, CTCIICHb MMoJIMMEpuUu3aluu, CpeaHss
MOJICKYJIsApHas Macca. OcHOBHBIC MCTOAbI CHUHTE3a BBICOKOMOJICKYJIAPHBIX

COGI{I/IHCHI/Iﬁ — noJIMMEpur3alAa U NOJIMKOHACHCAI A

5.2

SKCHepI/IMeHTaHBHLIC MCETOAbl M3YUCHHUA BCHICCTB U HX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUE C 06pa3uaMH NpUPOAHBIX U HMCKYCCTBCHHBIX BOJIOKOH,

r1acTMacc, kayuykos. [lonydeHne CHHTETHUECKOro KayuyyKa U pe3UHbI

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

1.1

XuMHUecKuil snemMeHT. AToM. Sapo aroma, H30TOINBL. DJIEKTPOHHAS
000J104YKa. DHEpreTuYeckre ypoBHH, OAYPOBHH. ATOMHBIE OpOUTay, s-, p-,
d-anemenTbl. OCOOEHHOCTU pacIpelieleHHs] AJIEKTPOHOB IO OpOUTaIsiM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOA0B. DJIEKTPOHHAST KOH(UTYpaIHs

aTOMOB

1.2

[Iepnonnueckuit 3akoH u [lepuonnueckas cucreMa XUMMUYECKHX 3JIEMEHTOB
A.N. MengeneeBa. CBsi3b mnepuoauyeckoro 3akoHa u Ilepuomnueckoi
CUCTEMBI XUMHUYECKUX 31eMeHTOB [[.1. MenzeneeBa ¢ COBpeMEHHOU TeOpUeEin
CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHMS CBOWCTB XMMHMUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIIaM U

nepuojam. 3HaueHue NepruoANYECcKOro 3aK0Ha B pa3BUTHH HAyKU




1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHJbI XUMHUYECKOW CBS3U
(KoBasieHTHAsI HEMOJIsIipHAsE U TOJIApHAs, WOHHAs, MeTaminueckas). Monsr:
KaTUOHBl M aHUOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XHMUYECKOM

cBsi3U1 (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). BogopoHas cBs3b

1.4

Banentnocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJISIPHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. THUIBI KPUCTAUIMYECKUX  PEIIETOK.
3aBUCHMOCTh CBOWCTBA BEIIECTB OT THUIIA KPUCTAUIMYECKOM PEHIETKH.
[lonsitne o mucnepcHbIX cucrteMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.

MaccoBast 107151 BEIIEeCTBa B pacTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Homenkiarypa

HCOPraHUYCCKUX BCIICCTB

1.7

Xumudeckas — peaknusa. Knaccudukamuss — XMMHYECKUX — peaknHMid B
HEOPraHUYeCKOW W OpPraHWYECKONM XHMMHH. 3aKOH COXPAaHEHUS MacChl
BEIIIECTB, 3aKOH COXPAHEHUS M MPEBpAICHUS SHEPrUU IMPU XUMUUYECKUX

pCaKIugX

1.8

CKopocCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (DaKTOPOB

1.9

O6paTI/IMLIC peaknunu. XHUMHYECKOE paBHOBECHC. (DaKTOpLI, BJIMAKOIIKE Ha

COCTOsIHME XUMHUecKoro pasHoBecus. [Ipunnun Jle larense

1.10

9J'IGKTPOJ'II/ITI/ILICCKEUI JUucconuranus. CuibHBIC B cl1a0ObIe QJICKTPOJIUTHI. Cpena
BOJHBIX PACTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaJ'ILHaH, menoyHas. Peakuuu

HOHHOTO 0OMeHa

1.11

OKHCIUTETBHO-BOCCTAHOBUTEILHBIC peaKknuun

Heoprannueckas xumus

2.1

Hemeramnsl.  [lomoxenune HemeramnoB B llepuoanueckonn  cucreme
xumudeckux anemeHToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOCHUSI aTOMOB.
®dusnyueckre CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETa/UIOB (Ha MpuUMepe

KHCIIOpo/ia, cephl, hocdopa u yrieposaa)
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XWMHYECKHE CBOMCTBA BAKHEUINNX HEMETAUIOB (TaJOTe€HOB, CEPhI, a30Ta,
dbochopa, yriaeposa U KpeMHHMs) M HUX COCAMHEHUH (OKCHUJOB,
KHCIJIOPOJICOAEPKAIMX KHUCIIOT, BOAOPOJAHBIX coeAuHeHMi). IIpumeHenue

Ba)KHEHUIIIMX HEMETAIIJIOB U UX COCIUHEHUI

2.3

Meramnsl. [lonoxkenne meramwioB B [lepmoanueckoil cucteMe XHMHYECKHX
anementoB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHS DIIEKTPOHHBIX

o0oyoyek aromMoB MeTayuioB. OOme Qusnueckue CBOHWCTBA METAJJIOB.




CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUN Pl HAIPSDKEHUN METAILIIOB
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XWMHYECKHE CBOWCTBA BAKHEHUIIMX METAJIOB (HATPUH, KaJIMHA, KaJbIIUH,
MarHui, aJJlOMUHHMA, [IMHK, XpPOM, JKeJIe30, MeJlb) U UX coenuHeHuit. Oomue

CHIOCOOBI TOTYYEHHS METAUIOB. [[pruMeHeHne METaIIOB B OBITY M TEXHHUKE

2.5

I'enetnueckass CBA3b HCOPraHNM4YCCKUX  BCIICCTB, MPUHAMJICIKAIINUX K

Pa3JIMIHBIM KilaCCaM

XUMUS U )KU3Hb

3.1

Pons xumun B oOecrieueHUH SKOJIOTHYECKOM, SHEPTeTHYECKON W IMHINEBON
0€30MacCHOCTH, pa3BUTHH MeJUIUHBL. [loHSTHE O HAyYHBIX METOJax

II03HaHUA BCIIECCTB U XUMHNYCCKHUX peaKuHﬁ

3.2

Hpe,[[CTaBJ'IeHI/IH 00 06IHI/IX HAay4YHbIX  IIPUHIOUIIAX  I[IPOMBIINIJICHHOTO
IMOJIYYCHUA Ba)KHEHUIITNX BCIICCTB. Yenosek B MHPEC BCUICCTB U MAaTCPHUATIOB:
BayKHEHIIIIE CTPOUTCIIBHBIC MATCPUAJIbl, KOHCTPYKIHMOHHBLIC MAaTCpUabl,
KpaCKu, CTCKJIO, KEpaMHKa, MAaTCpHajbl JJIA 3JICKTPOHHUKH, HAHOMATCpUAJIbI,

OpraHn4YCCKHUC U MUHCPAJIbHBIC y,I[O6peHI/I$I
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XuUMHSI U 3]I0POBbE YEJIOBEKA: MPaBHJIa HMCIOJIb30BAHUSA JICKAPCTBEHHBIX
IpernapaToB, IpaBujia 0O€30IaCHOrO HMCIOJIb30BAaHUS IpenapaTroB ObITOBOM

XHMHH B IIOBCETHEBHOM KU3HU
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