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HHOACHUTEJIbHASA 3AITMCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpeIHEro o01ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanmmn», TpeOOBaHHUM K pe3ysibTaTaM OCBOCHHUS
dbenepasbHON 00pa30BaTENBPHONW MPOTPAMMBl CPEHEr0 OO0IIero 00pa3oBaHUs
(DOIT COO), npeact

aBJIeHHbIX B DenepaibHOM roCyAapCTBEHHOM 00pa30BaTEIbHOM CTaHJApTe
COO, c¢ yuérom Kouuenmuu mnpernogaBaHus y4eOHOTo mpeameTa «XUMHUS» B
oOpa3oBaTeNbHBIX opraHuzanusax Poccuiickoit ®@enepanu, peagu3yOIMIMX
OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrpaMMbl, 1 OCHOBHBIX MOJIOkeHUN «CTpareruu
pa3BuTHus BocnuTaHus B Poccuiickoit ®denepanum Ha nepuon no 2025 ropa»
(Pacnopstxenue IIpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO11eil ctpareruu 00y4eHHsl, BOCIIUTAHUSA U PAa3BUTHUS 00YyYaIOIIUXCS CPEACTBAMU
yaebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
KoHnentyaibHbie TnosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IICJIEH,
CONIepKaHUsI, PE3yJbTaTOB OOy4YeHHUS U TPeOOBaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XHUMHYECKOE obpasoBanue, MOJTy9aeMoe BBITTYCKHUKAMH
00111e00pa3oBaTeIbHON  OpraHu3allui, SBISETCA HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peaM3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHUs. OTHU IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPHUPOBI, (POPMHUPOBAHUS MUPOBO33PEHUS M O0OIIEH KYJIBTYPHI
YEeJIOBEeKa, a TaKKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBI0 M TpUPOJHON cpeae. Peanusyercs xumuueckoe oOpa3oBaHUE
o0ydJaronmxcsi Ha YpOBHE CPEHEro OOIero oopa3oBaHUs CPEACTBAMHU YIEOHOTO
npeaMeTa «XUMHs», COJIEpXKAaHUE U TIOCTPOCHHE KOTOPOTO OIpPECICHBl B
nporpaMme 0 XHMHH C YYETOM CHeNU(pUKH HAYKHM XHMHH, €€ 3HAUCHHUS B
MO3HAHWW TIPUPOJBGI M B MaTEepPUANBHOW JKM3HHM OOIIECTBA, a TakKkKe C y4ETOM
o0mux 1ened W TPHUHIMIOB, XapPaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpeaHero ooIero oopaszoBanus B Poccuiickori denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK WUTpaeT 0coOyr poJib B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHME IEJIOCTHOTO MPEJICTABICHUS 00 OKpYKAIOIIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTAaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUS B3aUMOCBS3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMHU 00JIaCTAMU MTPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHUs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBHEM YCIICIIHOTO
TpyJa U SKM3HU KaxJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBlieHa Ha pELICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTUYECKONW O€30MaCHOCTH M OXPaHbI 3/I0POBbSL.

B cooTrBercTBUM C OOIIMMU MHEISIMH U NPUHUUIAMU CPETHEro OOIIEero
oOpasoBanus cozepxkanue npeamera «Xumus» (10-11 kmaccrl, 6a30BbI YPOBEHb
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHS B JKU3Hb COLUMYyMa, MPOJOJKEHUS
00pa3oBaHMs B pa3IMYHbBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBngiomyMu  TpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas ¥ HeOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cCHCTEMa
3HAHUU MO HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHWU U3 OOIIeld XUMHUM) U
OpraHn4yeckor XxuMuv. OOPMUPOBAHUE HAHHOM CHUCTEMbl 3HAHUM MPU HU3YYCHUU
npeaMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPUI XUMHUH.

Crpyktypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUs» CcPOpMHUpOBaHA B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro warepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHSI OPTaHUYECKUX
COCAMHEHHI, a TakK€ HAa YPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
OpeJCTaBlIeHUd O cTpoeHuHu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COCIWHEHMM. B Kypce OpraHnyecKoM XUMHM IIOJIyYalOT pPa3BUTHE
c(hopMUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs MEepBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUUECKON PEAKLIVH.

[Ton HOBBIM yriOM 3peHUs B mpeaMmeTe «XuMus» 0a30BOTO YPOBHSA
paccMaTpuBaeTCs M3yYCHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKUE CBEIEHUSI O BellecTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOuias u HeopraHudeckas
XUMHSD»  00yYaromMMcs TMPEAOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TO3UIINMI,
riy0ke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
00001I1aroIIeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHW O BaKHEWITMX BEIIECTBAX, X COCTaBe, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUH, a TaKKE O XUMUYECKUX PEAKIHsIX, UX CYINTHOCTU U
3aKOHOMEPHOCTSX IpoTeKaHus jomnosHsgercss B Kypcax 10 m 11 kiaccos
3IIEMEHTAMHU COJCpPXKaHMsS, HMEIOIUMHU KYJIbTYPOJOTUYECKUN U TPUKIATHON
XapakTep. OTH 3HAaHUSA CIHOCOOCTBYIOT TIOHMMAaHHIO B3aMMOCBS3M XUMHUH C
IPYTMMU HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEIBHOM U NPAKTUUYECKOU
JESTEIIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAKCHHSI K TPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh WH(MOPMALUIO U
OPUMEHATh €€ I TIONOJHEHWS 3HAHWH, pEIIeHUS WHTEIUICKTYalbHBIX U
HKCIIEPUMEHTAJIbHBIX MCCIEA0BATENbCKUX 3a/1ad. B 1enom coxepkanue yueOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3Y4YEHHS OpPUEHTUPOBAHO  Ha
dopMupoBaHHe y 0O0YyYaroIIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi TMOHUMAaHUS
dunocopckux wued, TaKMX Kak: MaTepUalbHOE EIMHCTBO HEOPTaHHMYECKOTO M
OpPTaHMYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, I[I03HABAEMOCTbh MPHUPOAHBIX SBJIEHUN IMyTEM OSKCIEpUMEHTa U
pelIeHHs TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKUX MpodiieM, a
TakKe MpobIeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnnane pemeHus 3amad BOCHUTAHMS, Pa3BUTHUS U COLMATHM3AINU
0o0y4Jaromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMNPEICICHUIO
CONlEp)KaHUs ¥ TIOCTPOCHHUS TIpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHHUBEpPCAJIbHBIX Y4eOHBIX JCHCTBHIA, HWMEIONMX 0a30BO€ 3HAYCHHE IS
pa3IMuYHBIX BHJIOB JESATENHOCTH: pEUIeHHs NpoOsieM, MOHCKa, aHalu3a Hu
00paboTku nH(popMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OIBITA MPAKTUYECKON
U HCCJEIOBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B MO3HAHHUU
XUMHH.

B mpakTtuke mpernomaBaHWs XMMHUM KaKk Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEIHETO 0011Iero 00pa30BaHus, MPU ONPEACIICHUN
COJIep)KaTeIbHON XapaKTEPUCTUKU IeJed HU3y4eHUs NpeaMeTa HallpaBICHUEM
MIEPBOCTENIEHHONW 3HAYMMOCTH TPATUIIMOHHO MPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOH HAayKH KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKON
JIESITEIIbHOCTH YeJOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyInbTyphl. C



METOJAMYECKON TOYKH 3PEHHUS TaKOM IMOAXOJ K ONPEICIICHUIO LEINEHd U3y4YECHUS
MIpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.

CorymacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3Y4YEHUs MpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMuUpOBaHHME CHCTEMbl XMMHUYECKUX 3HAHMM Kak  BaKHEHIIeu
COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeXKaT KIIFOYEBBIC TMOHATHUS, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME M IMOHUMAHHE CYIIHOCTU JOCTYIHBIX
000011IeHNII MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMUpPOBaHHE W PA3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHMS
BEIECTB M XUMHUYECKUX pEaKIuii, HEOOXOAMMBIX Il TMPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

e Pa3BHUTHE YMEHHI U CITIOCOOOB NIEATEITLHOCTH, CBI3aHHBIX ¢ HAOIIOICHUEM H
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
6e30macHOro OOpaIIeHus ¢ BEIEeCTBAMH.

Hapsigy ¢ aTum, conepxaTesbHas XapaKTepUCTUKA 1IeJied U 3a/1ay U3y4eHUs
peaMeTa B IporpaMme 1Mo XMMHHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MIPHOPUTETAMHU B CHUCTEME CpemHero odmiero oopasoanus. CeromHs B
MpErnoJlaBaHiy  XWUMHUU B OOJIBIICH CTETEHW  OTHAETCA  MPEINOYTCHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsl OOy4YeHUs, OpPUEHTHUPOBAHHOM Ha
MOJTOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHOM OpraHu3alliy, BIAACIOLIErO He
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaAMU U
YMEHUSMHA aKTUBHOTO TOJIYYCHHS 3HAHUN U NMPUMEHEHUS WX B PEANbHOU KU3HU
JUTSL pEIIeHUs TPAaKTUYECKHUX 3a/1a4.

B cBf3u ¢ 3TUM mnpu u3yuyeHUM TMpeaMeTa «XUMHUS» JOMHUHHUpYIOIee
3HaUY€HHE MPUOOPETAIOT TAKKE LIEJIM U 33]1a4H, KaK:

amanTanys 0O0y4aromuXCsl K YCIOBHUSAM TWHAMHYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSATECILHOMY MPUHATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYallMsiX, CBA3aHHBIX C BEUIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYalOMMXCS  KJIIOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAYCHWE [JIi PA3UYHBIX BHJIOB
JeATEIIbHOCTH: pelleHUs MpooJieM, MorcKa, aHam3a U 00paboTku uHOOpMaINH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHHUs OIbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke g OUEHKM C TO3ULUN



DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKHX
CIIOCOOHOCTEHN 00YyUaIOIMIMXCSI: CIIOCOOHOCTH CaMOCTOSTENILHO MPUOOPETaTh HOBBIC
3HAHMS [0 XMMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIB30BAThH
COBpeMEHHBbIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JJII TIOMCKA U aHan3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHUYECKOTO COICP KAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIILIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YACTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUH XUMHUYECKOTO
AKCIEPUMEHTA;

BOCIIUTAHWE Yy OOydJarommxcss YOSKIEHHOCTH B TYMaHUCTUYECKOU
HAIPaBJICHHOCTH XUMHUH, €€ BaXXHOM POJM B PEHICHUM IIOOANbHBIX MPOOJieM
pPalMOHANIBHOTO MPUPOIONOJIb30BAHUS, TONOJHEHUS HEPIEeTUUECKUX PECYPCOB U
COXpaHEHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OEpeKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUS OIbITA
WCIIOJIb30BAHUSL TIOMYYEHHBIX 3HAHWA IS TPUHSATUS TPAMOTHBIX PEIICHHA B
CUTYaIMIX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHHUSMHU.

B yuebHOM muaHe cpeaHero oOmiero o0Opa3oBaHUS MPEAMET «XHUMHUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMETHON obOnacTu «EcTecTBeHHO-HAYyYHbBIE
IPEIMETBD.

OO111€€ YMCI0 YacoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooOmiero odpasoBanus, cocrariseT 68 yacoB: B 10 kiacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPI'TAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI OPraHMYeCKON XUMHHU

[IpeameT opraHnYecKOl XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BELIECTB M MaTEpHANOB. Teopuss CTPOCHUsS OPraHUYECKHUX
coenuHenuit A. M. bytnepoBa, €€ ocHOBHBIE 1O0KeHHsI. CTPYKTypHBIE (POPMYJIbI
OpraHWYecKUx BewlecTB. ['omoisiorusi, wu3omepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

ITpencraBienne o kiaccupuKalMy OpraHuyeckux BemecTB. HomeHknarypa
OpraHMYECKUX COCAUHEHMH (CUCTeMaThyecKas) M TpPUBUAIbHBIE HAa3BAHUSA
BAKHEUIIMX MPEICTABUTENEH KJIACCOB OPIraHUYECKHUX BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAaKOMJIEHHE C 00Opa3llaMH OpraHMYECKHX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OpPraHUYECKUX BELIECTB, HAOIIOACHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB 10 MPEBPALIEHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (TJ1aBJIeHUe, 00yTIMBaHUE U TOPEHUE).

Yraesopopoasl

ATKaHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKMH psan. MeraH M 3TaH —
IpoCTEeHIlINe NPEACTABUTENN AJIKAHOB: (U3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuu 3aMeuleHus] U TOpPEHUs), HAXO0XKJIECHHWE B MPUPOJE, INOJYyYECHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUM PsiA. DTUJIEH U NPONWIECH —
IpOCTEeHIINE NPEACTABUTENN AJIKEHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuuy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALlMH, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauwes-1,3 m MmermwnOytamueH-1,3: cTpoeHWe, BaKHEHIINE
XUMHYECKHE CBOWCTBA (peakius noaumepusanuu). [lomydeHne cHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIIeH
— TPOCTEHIINIA TNPEACTABUTENh aJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEaKLMU TMAPUPOBAHUS, raJOr€HUPOBAHUS, TMapaTaLiH,
TOPEHMUSI), IOJTYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NUYECKHE M XMMHYECKHE CBOMICTBa
(peakiuu raJjoreHMpOBaHHs U HUTPOBAHUS), MTOJIYYEHUE U NPUMEHEHHE. T01yon:
cocmaes, cmpoenue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckas CBs3b MEXKAY YIJIEBOAOPOAAMH, NPUHAMICKAMIMMHU K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
IEPETOHKA, KPEKUHI (TEPMUYECKHH, KaTaquTH4ecKuil), nuposu3. I[IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX IMPEBpallCHUI:
O3HaKOMJIEHHE C oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYSHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUHN).

Kucaopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpPUMEHEHHE. BoJOpo/IHbIE CBSI3U MEXKIY
MOJIEKyJIaMu CUpTOB. [{elicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YEJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb W  [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOWMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakilds Ha MHOI0aTOMHble cnupThl). [lelicTBue Ha
opranu3M uesnoBeka. [[pumeHeHne rauiepruia U STUIICHTIIUKOJIS.

@deHos: CTpOCHHWE MOJEKYJbl, (HU3NYEeCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpaerunbl U kemouwvl. DopManbIaeruja, aleTalbIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), IOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNnbHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U NpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAs KHUCIOTHI KaK MPEJACTABUTENM BBICHIMNX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHUCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KiaccH(UKANUg ~ yIIeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [ roko3a — mpocTelmmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), oxucienue ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP IIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
nenono3bl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C MOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
IpoBeJCHUE, HAOJIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJECUCTBUE TJIMIIEPUHA C
rugapokcuiom meau(ll)), anpaerunoB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIa
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJICHUE NMPAKTUYECKON pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Brluucienuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM MIPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3Ha4Y€HHE aMMHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAs U TpETUYHAs CTPYKTypa O€IKOoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
HAOJII0/ICHUE U ONKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OeIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3aLMU, CPEAHSS MOJIEKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB U HUX MpEeBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanms MeXnpeaMETHBIX CBSI3€U IIPU M3YYEHUH OPTaHUYECKONW XHUMUU B
10 kmacce OCYIIECTBIISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TMOHATUN, TaK W TOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE NIOHATHSA: SIBJICHUE, HAYYHBIH ()aKkT, TUIOTE3A,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

dusuka: wmarepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKNE BETUUYUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: mNHILEBbIE TMPOIYKTHl, OCHOBBI PAIIMOHAIBHOTO MHUTAHMUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMUM

XAMHYECKUI 31eMeHT. AToMm. Sapo aroma, H30TOMNbBI. OJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUE YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
3yeMeHThl. OCOOEHHOCTH pacHpe/esIeHUsl JIEKTPOHOB 10 OpOUTAIAM B aromax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTypallusi aTOMOB.

[Tepunonnueckuit 3akoH u Ileprnoanyeckas cucremMa XUMUYECKUX JIEMEHTOB
. U. MenaeneeBa. CBsi3b NEpUOAUYECKOr0 3aKoHa U Ileprnonnyeckoil cucTemsl
xumuueckux 3yieMeHToB JI. M. MeHnueneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHMHMYECKMX DJJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpylmaM U IEPUOAAM.
3HauYeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTtBa. XUMUYECKas CBA3b. Buabl XMMHYECKOH CBA3U
(KOBaJICHTHasi HEMOJIApHAsl W MOJIApHAs, MOHHAas, MeTajuindeckas). MexaHu3mbl
o0pa3oBaHMsl KOBAJICHTHOM XUMHUYECKOW CBsA3M (OOMEHHBI M JOHOPHO-
aKLeNnTopHblil). BomopoaHas cBA3b. BalleHTHOCTh. ONEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemniectBa  MOJIEKYJISIpPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkmarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKass CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss  XMMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHWYECKON XWMHHU. 3aKOH COXPAHEHHS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YJHEPTUH MPU XUMHUUYECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas nucconuanus. CuiabHbIC U cliadbie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux snementoB [l. .
MeHneneeBa», U3yd4eHHE MOJIENCH KPUCTAUIMYECKHX PEMIETOK, HAOIIO/IeHUE U
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3ioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aToOpa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAJIBHOTO MHAUKATOpPA, PpEAKIUU HOHHOIO OOMEHa),
IPOBE/ICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbIXx (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETHI C HMCIOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJIS1 BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilonoxenne HemerauioB B Ilepuoandeckor  cucreme
xumuyeckux snemeHToB [[. M. MenpaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) W MX  COCAUHEHUM  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCIUHEHU ).

[IprmeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUMN.



Meramnel. 1lonoxenne meramnoB B Ileprnoanueckon cucreMe XMMHUYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOoB MeTayuioB. O0mue Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPHWH, Kalui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

OOmue cnocoObl moiyuyeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUs BELIECTB W MX MPEBPALLCHHI:
U3y4YeHUEe KOJUIEKIMU «MeTauibl U CIUIaBbl», OOpa3l0oB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTANLHBIX 3a7a4, HAONIO/ICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHbIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérurlie 3amaqn.

Pacuétel maccel BemecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETUUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMmuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HKCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO HCIIOIh30BaHUS MPEMapaToB OBITOBOW XUMUU
B IMIOBCEIHEBHOW JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanust  MeXIpeAMETHBIX  CBsA3€d TpPU  HU3YyYCHUM  OOmer
HEOPraHUYECKOM XMMHU B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX ©CTeCTBCHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
JKCIIEPUMEHT, MOJICIIMNPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepusi, SHEPTUs, Macca, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuUHEpAIBI, TOPHBIE TOPOJIBI, TTOJIE3HBIE MCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3WCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBIILICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUaOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarmMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HayyHo-mMeToaudeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SBISIETCA CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwMsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIUMHUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCH
NEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYpPhl U CHOCOOHOCTH CTaBHUTH
LETU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XHUMUs» JAOCTUTAIOTCA B
€ANHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOT0 Tpa)KAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMud U TpaBWJIaMH  TOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMONO3HAHUs, CaMOPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00yJarImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(OpPMUPOBAHHOCTh ONBITA MO3HABATEIILHON M MPaKTUYECKOW JESITENbHOCTU
00y4aromuxcs 1Mo peanu3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHHUs 00YYaIOIIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U [IPABONOPAJIKY;

NPEACTABICHUS O COLUMAIBHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMpPU CO3AAHHUH
y4eOHBIX MPOEKTOB, PEIIEHWH YYEOHBIX M TMO3HABATENbHBIX 3a71a4, BBHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IPYIMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUYECTBEHHON XUMHUU;

YBa)XEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U IMPAKTUUYECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHSI HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U MTPAKTHKOB;

UHTEpeCa M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBOro M Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust mpaBuil 0e30MacHOro OOpallleHHus C BEIECTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMAHUSA UEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIUEK (YHNOTpeOIeHUs
aJIKOT0JIs, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCJIEeI0BaTEIbCKON
NESATEIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JIPYrMX BHJAX
NESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PEIIEHUU MPAKTUUYECKUX 3a/ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTUUECKOMY U3YUYEHHIO MPOGEeCcCuil pa3TuvyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXEHHUS K TPYAY, JIOIAM TPYJa U PE3yIabTaTaM TPYAOBOU JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyayuied npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTEeH 0011IecTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIIBHOU CPEJIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJb30BAaHUS JIOCTHIKEHUH XUMHUM Ui
peuIeHus BOIIPOCOB PALIMOHAIIBLHOTO IPUPOAOIIOIb30BaHNS];

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpeie, YMEHHs] MPOTHO3WPOBATH HEOIArONMPUSTHBIE SKOJIOTHMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HAJIM4HsI PA3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
NPAaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU LIEJIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXalOIIeM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS  COBPEMEHHOM
LIUBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTHM M BaXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYPbI, PEIICHUHU I100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SIHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacHOCTH, B Pa3BUTHUHM MEIUIMHBI, OOECIIEYCHUH YCJIOBHIA
YCHENIHOTO TPyAa U SKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJTydyaeMble 3HAHUS I aHAIM3a U OOBSICHEHUS SIBJICHUM OKPYXAIOIIero Mupa u
IPOUCXOSAIINX B HEM U3MEHEHUN, YMEHUS J1eJaTh 00OCHOBAaHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJNyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
peleHus: Ipo6JieM B PeabHBIX )KMU3HEHHBIX CUTYAlIHSX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3luYHbIX cepax mpodheccuoHaTbHON

JACATCIBbHOCTH.
METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o01ero 00pa3oBaHms BKIIOYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILIMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W cChHenupUKy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
IIPOIIECC, CHCTeMa, HayYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0OBAaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), o0ecreunBaroIne dbopmupoBanue GyHKIIMOHATEHOU
IrPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUYaroIuXCs;
CIIOCOOHOCTH oOyJaromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4COHBIC
JIEUCTBYS B IO3HABATEIIbHON U COMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTHBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOSITENIbHO  (OpPMYJIMPOBATh W AKTyaJIW3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENEATh LU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

MCIOJI30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE TOHATHUS JIJIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUI;

BBEIOMPATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPaACCYKIEHUs (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3yEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opmyna, ypaBHECHHE XUMHYCCKOU
peakiMy — MpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3a]ad,
IPUMEHSTh Ha3BaHHbIE MOJENIbHbIC NIPEICTABIICHUS ISl BBISIBICHUS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIAJCTh OCHOBAMU METOJIOB HAYYHOTO TO3HAHWS BEIIECTB M XWMHUUYECKHUX
peakuuit;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl TIO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mpoiecca, CaMOCTOSITEIBHO IMPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNS,
COCTaBJIATH 0OOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATEILHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHamTu3upoBaTh WH(DOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;



(GbOpMyIUPOBATh 3aMPOCHl U MPUMEHSATh PA3JTMYHBIE METOJbI MPU TOUCKE H
orbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPEIENEHHOTO TUIIA,

npuUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONBb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJ1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TTPEIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIECTB, peaan3alud y4eOHOTo MpoeKTa U (POpMyIUpOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN MyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenelisis e¢ Ienu W 3aJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajad, BBIOMpaTh HauOoliee
3¢ PeKTUBHBIN CcMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[IpenMeTHble pe3yNbTaTbl OCBOCHHUS Kypca «OpraHuueckas XUMHSI»
OTPAKAKOT:

c(hOPMUPOBAHHOCTh  TMPEJCTABICHUHA O XUMHUYECKOH  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpPA, POJM XHWMHUU B TIO3HAHWUU SIBICHUU



npupoabl, B (QOPMUPOBAHWM MBINUICHUS ©  KYJIbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW IPaMOTHOCTH, HEOOXOAUMOM IJIsl PEeIICHUs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTMOJIATalolue TMOHATHS (XUMHYECKH 3JEMEHT, aroM, DSJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJib, MOJSpHas
Macca, MOJIAPHBIH 0O0BEM, YIJIEPOJHBIA CKeleT, (QyHKIMOHAIbHAs TpYIINa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJIE€BOJAOPO/IbI,
KHUCJIOPOJI M a30TCOJEp KaIMe COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3BIK XWMHHU; MHUPOBO33PCHUECKHE 3HAHWUS,
JeXalue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHMS O CBOICTBaX, COCTaBe, IOJYyYEHUU WU
0€30MacHOM HCIOJIb30BAaHUU Ba)XKHEWIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTHYECKOH JEATeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
yCTaHaBIMBAaTh MX B3aUMOCBS3b, HUCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS IpPU
OINMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3rOTAaBIMBATh MOJEIN MOJIEKYJl OpPTraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlUM HX
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OpraHUYEeCKHUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpynme COeAWHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEp KaIlue
COCTMHEHUS, BBICOKOMOJIEKYJSPHBIC COCAMHEHMsI), 1aBaTb UM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHUYEeCKUX BEUIECTB (ITUJIEH, MPOINUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHol, GopManbaeru]], aleTalbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxMal, LeJUII0JI03a, TIUIHIH);

c(hOpPMUPOBAHHOCTh yMEHUSl ONPENEIATh BHUIbl XUMHUYECKOHW CBSA3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHSTH TIOJOXKECHUS TEOPUU CTPOCHHS
oprannueckux BemectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJICH, alleTHJICH,
Oyraguen-1,3, merunOyramueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJID,
[IIHMIEepUH, (EHOJ, alleTalbJETU], MypaBbUHAs U YKCYCHas KHUCJIOTHI, IJIIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSA3b MEXJYy HUMU YPaBHEHHMSIMHU COOTBETCTBYIOIIMX XMMHUYECKHX pPEAKIUN C
HCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIEBOJAOPOTIHOTO
ChIpbsi  (He(Th, NPUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHU MPOBOJUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peaKiuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEILECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUI BIAJE€Th CUCTEMON 3HaHWUA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YeMbIX B XHUMHH MPU U3yUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUIa MOJIb30BAHUS XUMUYIECKON
nocyAod M J1abopaTopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalleHHs ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKLUHMSIMHU MO BBITOJTHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMOIHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB MPU HATPEBaHUH, MOJTyUYCHHE
TWJIEHA M W3yYEeHHUE €ro CBOWCTB, KaYECTBEHHBIC PEAKIMH OPraHUuYECKHX
BEILECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O0OPYJOBaHMEM, WIPEICTABIATH PE3yJbTaThl
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MacCOBOMU
uHdopmaruu, aTepHeT 1 Apyrux);



chOpMUPOBAaHHOCTH, ~ yMEHUW  CcOOMIOAaTh  TMpaBWiIa  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISAX
COXpAaHEHHS CBOETro 370POBBS M OKpY)KAIOIIEH MPHUPOJHON Cpeibl, 0OCO3HABATH
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0BEeKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHWE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYECKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPpMUPOBAHHOCTh  MPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHM B ITIO3HAHUU SBJICHUUN
OpupoAbl, B  (POPMUPOBAHUU MBIUUIEHHS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, M30Tom, s-, p-, d-
AIIGKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHMS, XUMUYECKAs CBS3b
(KOBaJIeHTHAas1, MOHHAsI, METAIJIMYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl pELIETKA,
TANBl ~XUMHUYECKUX  PEAKUHM, PaCTBOpP, DJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbI (TEOpHs
IEKTPOJIMTHYECKON JaucconManuu, nepuoauueckuy 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpAIICHUS] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN $3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAUIME B OCHOBE MOHUMAHUS NPUYMHHOCTH HU
CUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJIOTUYECKUE CBEIEHUS O CBOMCTBaX,
cOCTaBe, MOJIyYeHUU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEHIINX HEOPTraHMUECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAaHHOCTh YMEHUH BBISABISITH XapaKTEPHBIC MPHU3HAKH TOHSITHUH,
YCTaHAaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHS MNPH
ONKMCAHUHN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
cocTaBieHuss (HOpMyn BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHACIBIM ras3, aMMHAK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOPaX HEOPraHUYECKHUX
COCTUHCHMU;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh NPUHAJJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OINpeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEpHBIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
N. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIUH;

c(hOpPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xumuyeckux sneMmentoB JI. V. MenneneeBa, UCHoOJIb3ys TMOHATHUS «S-, p-, d-
AJIEKTPOHHBIE opouTanuy, «9HEPreTUYECKUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTH WM3MEHEHUSI CBOMCTB XMMHYECKUX JIEMEHTOB M UX COEIMHEHUU
10 TIEpUoIaM | rpymmaM llepruoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /[I. U.
Mengeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHUYeCKUMHU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuYHBIM NpPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OpaTHMOCTH
peaKIMK, YYacTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLUHU UAYT JO KOHIIA;



chOpMHUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKIUHU, MOATBEPKAAIOIINE
KayeCTBEHHBI COCTAaB pPAa3jMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACIIO3HABAThH
OTIBITHBIM TIYTéM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIIUNA IMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiMK OT Pa3aUuYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (npuuuui Jle latense);

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKal[e B OCHOBE IMPOMBINIJICHHOTO MOJYyYeHHs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOLIMX HAyYHBIX MNPUHILUINAX U
HKOJIOTHYECKUX MPOOIEeMax XUMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHMCICHHUS C MCIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA MU 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEILECTB, TEIIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHiia MOIb30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYAOBAaHHWEM, a TaKXKe IpaBwiia OOpalieHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJIHEHHUIO Ja0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHMKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuyu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHS, PELIEHUE SKCHEPUMEHTANbHBIX 3aJad IO
TeMaMm «Metamey u «Hemeramib»y) B COOTBETCTBHHM C TPABWIAMH TEXHUKU
0€30MacHOCTH MPU 0OpaIlleHUH C BEIIECTBAMH U J1TA00paTOPHBIM 000pYy10BaHUEM,
NPEACTABIATh PE3YNbTAThl XHMMHYECKOrO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKnuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YNHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MacCOBOMU
KOMMYHUKaIuu, IHTepHEeT u ApyTrux);



chOpMUPOBAaHHOCTH, ~ yMEHUW  CcOOMIOAaTh  TMpaBWiIa  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JECUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazatens [IJIK, mosicHATe Ha mnpumepax crnocoObl YMEHbBIIECHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronumxcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX ITO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosuvecTtBO 4YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoThI pecypesI
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOH XUMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoasl
2.1 IIpenenbHble yriaeBogOpOAbI — aJIKaHbI 2
5 HenpenenbHble yriieBogopOIbl: aJKEHBI, 6 |
aJIKa/INeHbI, aJIKUHBI
2.3 ApomaTudecKue yriieBogopOobl 2
54 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 |
ux nepepadoTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cruptel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHbie 3ups
3.3 VYrieBoanl 3 2
Hroro no pazneny 13




Pa3nen 4. AzoTconeprxainue opraHudecKne coeJMHeHus

4.1 AMMHBI. AMUHOKHCIIOTBL. benku 3
Hroro no pazgeny 3
Pasznea S. BoicokoMoJieKkyJIsipHbIE COeINHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KIIACC

KouunyecTBO 4acoB JIeKTPOHHbIE
HauMeHnoBanue pa3aejoB U TeM (uudpoBbie)
Ne n/m P Konrpouabusie IlpakTuyeckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMUYECKUE PEaKINU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Metanibl 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHUYECKUX U OPTraHUYECKUX )
' BEILIECTB
Uroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XuMHA 1 )KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kontpoabnbie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
IIpenmeT oprannueckoil XUMHHU, €6
1 P P ’ 1 5.09.2025
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC
Teopust cTpoeHHsI OpraHU4YEeCKUX
2 coeguHennit A. M. byrneposa, eé 1 12.09
OCHOBHBIE MTOJIOKEHUS
[Ipencrasnenue o kaaccuukanuu
3 opranudeckux BeuiectB. Homenknarypa 1 19.09
(cucTemaTuveckas) ¥ TPUBUAIbHBIC '
Ha3BaHMs OPraHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHUE,
4 5 1 26.09
TOMOJIOTUYCCKUU P
Meran u 3TaH — NpoCTeHIIre
5 1 3.10
MIPeICTaBUTENH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 10.10
OTUiEH U NPONUJIEH — IpocTeiine
7 1 17.10
NpeACTAaBUTCIIN AJIKCHOB
2 [Tpaktrueckas padorta Ne 1. «[Tonyuenue | 1 2410
STHJIEHA U U3yYEHHUE €TO CBONCTBY '
Ankanuensl. byraguen-1,3 u
9 MetunoyraaueH-1,3. [lomyuenue 1 7.11

CUHTETHYECKOTO KayyyKa 1 PE3UHbI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH — 14.11
MPOCTEUIIINN MPEICTAaBUTEIb AIKUHOB

1 Beluncienus no ypaBHEHHUIO XUMUYECKOU 2111
peakuuu

12 Apensl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD 2811
apeHOB

13 ['eneTnueckas CBA3b yriaeBOAOPOIOB, 51>
MIPUHAUICKAIUX K Pa3IMYHBIM KJIaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 NPUPOHBIN ra3 U MOMyTHBIC He(TAHBIC 12.12
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoIHbIE HICTOYHUKH YIIJIEBOIOPOIOB:

15 MPUPOIHBIN ra3 U MOMyTHBIC HE(TAHBIC 19.12
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pasaeny 26.12
«YTII€BOIOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI: 16.01.2026
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHble CIUPTHI: ATUICHTIIMKOIIb U 5301
[JIMLEPUH

19 deHout: cTpoeHUE hi[oneKynH, buznueckue 30.01
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbnerunsl: GopMaNbaeTUua U 6.02
alneTanpaerul. AeToH

21 OAHOOCHOBHBIE NpeeNbHbIe KApOOHOBBIE 13.02
KHMCJIOTBI: MypaBbUHAs U YKCYCHast

22 [TpaxTrueckas padota Ne 2. «CBoiicTBa 20.02




pacTBOpa YKCYCHOW KHCIIOTBD»

23

CTeapI/IHOBaﬂ " OJICMHOBAas1 KMCJIOTHhI, KaK
NpeACTAaBUTCIIN BBICIIUX Kap60HOBBIX
KHUCIIOT

27.02

24

Mpbuta Kak COJIH BBICITUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE

6.03

25

CrnoxHble 3(pUpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX

a¢upoB

13.03

26

XKupsl: TuApOIH3, NIPUMEHEHHE,
OuosIornvecKas poJib KHUPOB

20.03

27

VYTrieBobl: cocTaB, KitacCupUKaIus.
Baxxneiive npencraBuTeNnu: riroKo3a,
¢bpykTO3a, caxapos3a

3.04

28

Kpaxman u nenirono3a Kak NpupoHbie
MOJINMEPBI

10.04

29

KonTpomnpHas pabora mo pazaeny
«Kucnopozcoaepxaiiye opraHn4ecKue
coeauHeHus»/ Beepoccuiickas
poBepoyHas pabora

17.04

30

OOm1ast XxapaKTEepUCTHKA a30TCOACPIKALIIX
OpPraHUYECKUX COSAMHECHUN /
Bcepoccuiickas npoepouHast pabota

24.04

31

AMWHBI: METUJIAMHUH U aHUJINH

8.05

32

AMUHOKHCTIOTHI KaK aM(pOTEepHBIC
OpraHMYeCKUe COCTUHEHUS, UX
ouosnoruueckoe 3Hadenue. [lentunapr.
benku kak npupoHbIe

15.05




BBICOKOMOJICKYJIAPHBIC COCIUHCHU A

OCHOBHBIC TTOHSTHUS XUMHU

33 . 1 22.05
BBICOKOMOJICKYJIAPHBIX COCAUHCHUU
OcHOBHBIE METO/BI CUHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUM. 1 29.05
[TnacTmacchl, Kayqyku, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aTOMOB

1.09

Ilepuonnueckuit 3axoH u Ilepuoanueckas
chcTeMa XuMHYecKux aneMeHToB Jl. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHUSI aTOMOB

8.09

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 10
rpyIIaM 1 nepuoaaM. 3HaueHUe
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Menaeneena B
Pa3BUTHHU HAYKH

15.09

Crpoenue BemiecTBa. XuMHUUYECKasl CBS3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

22.09

BaneHTHOCTh. DNEKTPOOTPULIATETEHOCTD.
Crenenn okucieHud. BemlecTsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTpOCHUS

29.09

[lonsiTHE O IUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope

6.10




Knaccugukanus 1 HOMEHKIATypa
HEOpPraHWYeCKuX coeanHeHui. [ eneTnueckas
CBSI3b HEOPTAaHWYECKHUX BEIIECTB, PA3TUIHBIX
KJ1aCcCOB

13.10

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHUS SHEPTUH NIPU
XUMHMYECKHUX PEAKIHAX

20.10

Ckopoctb peakiuu. OOpaTuMbIe peakIuy.
XUMHUYECKOE PAaBHOBECUE

3.11

10

[TpakTrueckas padorta Ne 1. «Bnusiaue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

10.11

11

DJIeKTpouTHYeCKas Aucconuanus. [lonarue
0 BoJIopoHOM mokasarene (pH) pactBopa.
Peakiun nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX n HeOpFaHI/I‘IeCKI/IX BCIICCTB

17.11

12

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyiaBoB M paCTBOPOB COJIEH

24.11

13

KonrponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMHUY

1.12

14

Meraiutbl, ux nosioxkenue B [lepuoauueckoi
CUCTEME XUMUYECKUX AemMeHToB /. .
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OO1Me PU3nIecKue CBOWCTBA
METaJIOB

8.12




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKEHUHA METaJJIOB

15.12

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIUNA, MarHUH,
QITIOMUHUI) U UX COCTUHEHUN

22.12

17

XHUMUYECKUE CBOMCTBA XPOMa, MEIU U UX
COCTUHEHUN

29.12

18

XUMUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COCTUHEHUN

12.01

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIBHBIX 33124 110 TeEME
«Mertanaen»"

19.01

20

Hewmeranibl, ux mojioxxeHue B
[Tepuoanueckoit cuctreMe XUMUYECKUX
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

26.01

21

®u3nYecKre CBOKMCTBA HEMETAILIOB.
Annotponus HeMEeTauIoB (Ha puMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

2.02

22

XHUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPHI U UX
COCTUHEHUN

9.02

23

XuMHUYecKre CBOMCTBa a30Ta, ochopa u ux
COCIMHEHUIN

16.02

24

XHWUMUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
HUX COeIUHEHUN

2.03

25

[IpumeHeHne BaxKHEUIINX HEMETAIIIOB U UX
COCTUHEHUN

9.03

26

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O

16.03




TteMe «Hemertamnel»y. Beruncienus mo
YPaBHEHUAM XUMUYECKUX PEAKIHUN 1
TEPMOXUMHUYECKHE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Pemienue
HKCHEPUMEHTAIBHBIX 33134 110 TeEME
"HemeTassl"»

23.03

28

KontponbHas padoTa mo TeMaMm «MeTauibi
u «Hemertamibi»

30.03

29

Heoprannueckue u opraHnyeckue KuciaoThl.
Heopranunueckue u oprannueckre OCHOBaHUS

6.04

30

AMpoTepHbIEC HEOPraHUYECKHE U
opraHudeckue coenuHeHus. ['enernueckas
CBSI3b HEOPTaHWYECKUX U OPTraHUIECKUX
BCILIECTB

13.04

31

Poap xumuu B oOecrieyeHur SKOJIOTHYECKOM,
SHEPTeTHYECKOHN U MUIIEBOW 0€30MaCHOCTH,
Pa3BUTUU MEAUIIUHBI

20.04

32

[TpeacraBnenus: 06 0OMUX HAYYHBIX
MIPUHIIAITAX TPOMBIIUICHHOTO MOTYYCHUS
Ba)KHEUIIINX BEIIECTB

27.04

33

YenoBek B MUpPE BELIECTB U MaTEPHATIOB

4.05

34

XuUMHSA U 300POBbE YEIOBEKA

11.05

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




MMPOBEPSEMBIE TPEFOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIIACC

Kon
NMpoBepPsiEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

1

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHUH

1.1

CdopMupoOBaHHOCTh TPEJACTABICHUNH O XHUMHUYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAaYYHOW KapTUHBI MUPA, POJIU XUMHH B MO3HAHHUM SIBICHHUM
npuponbl, B (OPMHPOBAHMM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM ~ TPaMOTHOCTH,  HEOOXOAWMOW It pelieHus
MPAKTUYECKUX 3a7a4 W DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 3/I0POBBIO U MPUPOIHOI cpezie

1.2

Bnanenue CUCTEMOM  XHUMHUYCCKMX  3HAHWIM, KOTOpasi  BKJIKOYAeT:
OCHOBOIIOJIararome HOHSITHS (Monexyina, BaJICHTHOCTB,
ANEKTPOOTPHULIATEIBHOCTD, CTEICHb OKHUCIICHUS, XMMHYECKas CBA3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, yrIIepOAHBIM CKeJeT, (pyHKIMOHAIbHAs
rpynna, paaukall, U30MEpHs, HU30MEpbl, TOMOJOTMYECKUI psAJl, TOMOJIOIH,
YIJIE€BOAOPOABI, KUCIOPOA- U a30TCOAEPIKAIME COEIMHEHMs, OMOJIOrMYECKU
aKTHBHBIC BeIIeCTBa (YIJICBOIBI, KHUPBI, OCIKH), MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHMS); TEOPUU U 3aKOHBI
(Teopusi XMMHUYECKOTO CTPOEHMsI opraHnyeckux BemecTB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMHHU, (PAKTOIOIMUYECKHE CBEICHUS
0 CBOMCTBax, COCTaBe, MOJIyYEHUH U O€30M1aCHOM HCIIOIb30BaHUH BayKHEHIINX
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB B OBITY U INPaKTHYECKOH

ACATCIIBHOCTH 4YCJIOBCKA

1.3

CchopMupoBaHHOCTh YMEHUH BBIABIATH XapaKTepHbIE NPU3HAKU TOHATHM,
YCTaHaBIMBATh UX B3aUMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOLIUE ITOHATHS
P ONHCAaHWU COCTaBa, CTPOCHHMsS W IPEBPALICHUM OPraHMYECKUX

COETUHEHUN

1.4

C()OPMHUPOBAHHOCTh YMEHHUH HCIHOIB30BaTh XUMHMUYECKYIO CHMBOJIUKY JUIs
COCTaBJIEHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMyn OpraHMYecKHX BEIIECTB M YPaBHEHUH XHUMHMUYECKHX pEaKIHid,
U3IOTABIINBATE MOJEIH MOJIEKYJI OPIaHMYECKUX BEINECTB VISl MIUIIOCTPALUU

HUX XUMHUYCCKOI'0 U IMMPOCTPAHCTBECHHOI'O CTPOCHHA

1.5

CdopmMupoBaHHOCTD YMEHUI yCTaHaBIUBATh MPUHAIJICKHOCTD

HN3YUCHHBIX OPraHUYCCKHUX BCHICCTB II0O HX COCTaBy MU CTPOCHUIO K




onpeaenéHHOMY Kjaccy (Tpymre) coelnuHeHui (YriieBOA0POIbl, KUCIOPO.T
U a30TCOJEpXKallle COEAMHEHUs, BBICOKOMOJEKYJISIPHbIE COEIUHEHHS),

JlaBaTh UM Ha3BaHWsI 1Mo cucteMatnyeckoit HomeHkiatype (IUPAC)

1.5

CdopMUpOBaHHOCTE YMEHUSI OMPENeIsITh BUIBI XUMHUYECKOW CBS3H B

OpPraHMYECKUX COCIMHEHUSX (OJUHApHBIE U KpaTHbIE)

1.6

CdopMUpOBaHHOCTh YMEHHSI MPUMEHSTH: IMOJIOXKEHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A.M. BytnepoBa st 00BSICHEHHsS] 3aBUCUMOCTH
CBOMCTB BEILECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MacCChI

BC€IICCTB

VYT1eBo10pOIbL. Kucnoponconepxariue u a30TCOZCPIKAIIUC

OpTraHU4YCCKUC COCIUHCHU . BbICOKOMOJIGKy.HHpHBIe COCOAMHCHUA

2.1

ChopMUpOBaHHOCTH YMEHHMI MPUBOJUTH TPUBUAIBHBIC HA3BaHUSA
OTJICTbHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOIMUJICH, alleTUJICH,
STUJICHTIIUKOJb, TJUIEpHH, GeHon, GopMallbIeTu, aleTaabIACTh/I,
MypaBbUHAs KHUCIOTA, YKCYCHas KHUCIOTa, OJICMHOBas  KHCIOTAa,

CTEapHHOBAs KUCIIOTA, IIII0K03a, (PYKTO3a, KpaxMall, [eJUII0103a, TIUIMH)

2.2

CdopMUpoOBaHHOCTH YMEHHI  XapaKTepH30BaThb COCTaB, CTPOCHHE,
(1)I/I3I/I‘-I€CKI/IG n XUMHUUYCCKUC CBOI>'ICTBa THUIINYHBIX HpeHCTaBHTeHeﬁ
Pa3IUYHBIX KJIACCOB OPTraHWYECKUX BEIISCTB (METaH, 3TaH, OJTHIICH,
MpOMWIICH, ameTwieH, OyramueH-1,3, wMerunOyramuen-1,3, OeH307,
METaHOJ, ATaHOJ, ATWJICHTJIUKONb, TJIULIEPUH, (EHOJ, aleTalbIeT I,
MypaBbUHass W YKCyCHas KHCIOTBI, TJIOKO3a, Kpaxmal, IIeJUII0I03a,

aMHUHOYKCYCHasi KHCIJIOTa)

23

ChopMupoBaHHOCT yMEHHSI HJUTIOCTPHPOBATH T'€HETUYECKYIO CBS3b
MEXAY TUIUYHBIMU MIPEACTABUTENAMU PA3JIMUYHBIX KJIACCOB OPraHUYECKUX
BEUICCTB YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKHUX PpEaKIHH ¢

UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMyIT

24

CdopmupoBanHOCTh YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YIJIEBOAOPOAHOTO CHIPbs (HE(Th, MPUPOIHBIN Ta3, yrojib), CIOCOOBI MX

nepepaboTKU U MPaKTHUECKOE MPUMEHEHHUE MPOTyKTOB MepepadoTKI

XUMHA U KU3Hb. PacuéTrl

3.1

ChopMHUpOBaHHOCT, YMEHHUHA BIAJACTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAY4YHOTO MO3HAHUS, UCHOJb3YeMbIX B XUMHH MPU H3YUEHHUU
BEIIECTB M  XUMHUYECKHX  sBICHUN  (HAOMIOJCHHE, U3MEpCHHE,
9KCIICPUMCHT, MOI[GJII/IpOBaHI/Ie), HUCITIOJB30BAaTh CUCTEMHBLIC XMMHNYCCKHUC
3HAHUA JUIsSl IPUHSATHS PEUICHUM B KOHKPETHBIX KM3HEHHBIX CHUTYallHsX,

CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUEM




CdopmMupoBaHHOCTH ~ YMEHUH  COONMIONATh  TpaBUJia  IOJIb30BAHUS
39 XUMHUYECKOH TMOoCcyfoil U 1abopaTOpHBIM OOOpYJOBAaHUEM, a TaKXKe
npaBuiia OOpaleHus ¢ BENIECTBAMH B COOTBETCTBHH C MHCTPYKIHUSMH TIO

BBITIOJTHCHH IO J'Ia60paT0pHBIX XHUMHUYCCKHUX OIIBITOB

ChopMHUpPOBAaHHOCT, YMEHUU IUIAHUPOBATH W BBIMOIHATE XUMHUYECKHMA
9KCIIEPUMEHT (TpeBpallleHusT OpPraHu4YecKuX BEIIECTB NpU HarpeBaHUH,
MOJIY4YCHHUEC OSTUJICHA W HU3Y4YCHHC Cro CBOI>'ICTB, KauCCTBCHHLIC PCAKIIMU
OpTraHU4YCCKUX BCHICCTB, ACHATYpAlHUA 6GJIKOB IMpU HArp€BaHuH, LBCTHBLIC
33 peakiuu OENKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30MaCHOCTH
npu oOpalieHuu C BemecTBaMH M J1abopaTOpHBIM 000PYIOBaHUEM;
NPECTaBIATh PE3yNIbTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (opme 3ammcu
YpaBHEHHH COOTBETCTBYIOIIMX peaKkIuii W (OpMYIHpPOBATH BBIBOABI Ha

OCHOBE 3THX PE3yJIbTaTOB

CdopMUpOBaHHOCTh YMEHHUN NPOBOAUTH BBIUMCICHUS MO XUMHUYECKUM
34 ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEUIECTBA WU
IPOJAYKTa PEAKIMHU 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3

MCXOJHBIX BEILECTB WIH IPOJYKTOB PEAKIIMN)

ChopMupoBaHHOCT YMEHUH KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
3.5 UH(OPMALIKIO, TIOTYYaeMyI0 U3 Pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOMH

uHpopmaruu, ceth IHTEpHET U 1pyrue)

ChopMHUpOBAaHHOCT,  YMEHUW  COOMIOJATh  TpaBUJia  AKOJOTUUYECKH
11eJIeCO00Pa3HOro MOBEAEHUSI B ObITY U TPYIOBOW NEATEIHHOCTH B LIETSAX
COXpPAHEHHUSI CBOErO 3J0POBbS U OKPYXKAIOIIEW MPUPOIHON Cpefbl,
36 OCO3HaBaTh OIIACHOCTDH BOBHGﬁCTBHH Ha JKUBBIC OPraHU3MbI OHpe,Z[G.HéHHBIX
' OpTraHWYECKHUX BEMIECTB, MOHMMAas cMbIc mokasarens [IJIK (mpenensHO
JNOMYCTUMOW  KOHIIGHTpAllMM), TOSCHATh Ha MpPUMEpax CIOCOOBI
YMCHBIICHUA U MMPCAOTBPALLICHHUA UX BPCIHOI'O BOBHGﬁCTBHH Ha OpraHu3M

YCIO0BCKa

11 KJIACC

Kon
NMpoBepPsiEeMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBaHusi

1 TeopeTndecknue OCHOBBI XUMUHU

Brnanenne cucremMoil XMMHMYECKMX 3HAaHWW, KOTOpas BKIIOYAET:

1.1 OCHOBOIIOJIATAIOIINE  IMOHATHS  (XMMHYECKHH  DIIEMEHT,  aToOM,

AJIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIIM aTOMOB,




HOH, MOJIeKyJIa, BaJICHTHOCTD, 3JI€KTpOOTpI/ILIaTeJII:HOCTB, CTCIICHb
OKHMCJICHHUA, XHUMHYCCKasl CBA3b, MOJIb, MOJBIpHa}I Macca, MOJI}IpHBII\/'I
00BEM, KpUCTATMYECKAsT pEmIéTKa, THUIBl XUMHYECKUX PEaKIui
(OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIE, DOK30- H  JHIAOTEPMHUYECKUE,
peaKkiuu HOHHOTO OOMEHa), PacTBOp, AJIEKTPOIUTHI, HEIIEKTPOJIHTEHI,
BHGKTpO.HI/ITI/I‘-IeCKaH Jucconuanusd, OKHCIIUTCIIb, BOCCTAaHOBUTCIIb,
CKOPOCTh XMMHUYECKON PEaKIuu, XMMHUECKOE PaBHOBECHE); TCOPHUH U
3aKOHBI (TEOPHUS SIEKTPOJUTHYCCKON aucconuamnuu, llepuoamaeckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XUMHH, (DAaKTOJOTHUECKUE CBEICHHUS O CBOWCTBAX,
coCTaBe, TIOJYYEHHH U OE30MMaCHOM WCIOJIb30BAaHUN BaXHEHIINX
HEOPTraHMYECKUX BEIIECTB B OBITY M TPAKTUYECKON EATEeIHbHOCTH

YCJIOBCKaA

1.2

ChopmupoBaHHOCTh yYMEHUN BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBSA3b HM3YYCHHBIX MOHSITHH, NPUMEHSITh COOTBETCTBYIOIIUE
MOHATHSL TPH ONUCAHUM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEUIECTB M MX TNPEBpAIICHU; BBISBISATh B3aHMMOCBS3b XUMHYECKHX
3HAHUU C MOHATHSIMHI u MPEICTABICHUSMH TPYTUX

CCTCCTBCHHOHAYYHBIX MPCIMCTOB

1.3

Brnanenue OCHOBHBIMHM METOJAMHU HAay4YHOTO IIO3HAHUS BEILUECTB U
XUMHUYECKUX sBIEHUN (HaOmIOneHWe, W3MEpEeHHue, OKCIIEPHUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTE yYMEHHI OMpEACNATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMYECKUX JIIEMEHTOB B COCIWHEHUSX Pa3JIMYHOIO
cocTaBa, BHJl XHMHUYECKOW  CBSI3M  (KOBaJieHTHasl,  MOHHafi,
MeTaJUIM4ecKasi, BOJIOPOJHAsI) B COCIMHEHUIX, TUIl KPUCTAIUIMUECKON
pPEIETKH KOHKPETHOTO BellecTBa (aTOMHAsi, MOJIEKYJsipHasi, UOHHAs,

MeTaJUTHIecKas)

1.5

CdopmupoBaHHOCTh YMEHUN OMpPEAEIATh XapakTep Cpellbl B BOIHBIX

pacTBOpax HEOPTaHUIECKUX COCITUHEHHUI

1.6

ChopMUpOBaHHOCTh ~ YMEHHS  KJIACCH(HUIIMPOBATH  XHUMHUYECCKHE
PEaKIMK MO Pa3INYHBIM MPHU3HAKAM (YHCITY U COCTaBy PEeardpyrOIInuX
BEIIECTB, TemIoBoMY J((eKTy peakuuu, HW3MEHEHHUIO CTeleHen
OKHUCJIGHHS ~ DJJEMEHTOB,  OOpaTUMOCTH  pEaKIUu,  y4acCTHIO

KaTaJm3aTopa)

1.7

CpopMHUpPOBAaHHOCT, YMEHHH COCTaBISATh ypaBHEHUS  PEAKIUN
pPa3IMYHBIX THUIOB, TOJHBIE M COKpAIlEHHBIE YpPAaBHEHUS pEaKIIHi

MOHHOTO OOMEHA, YUUTHIBAs YCIOBHS, IPH KOTOPBIX 3TH PEaKIUH HIIyT




J0 KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUHN MPOBOJIUTH PEAKILUU, MOATBEPIKIAIONINE
KaueCTBEHHBIM COCTaB  pPA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacno3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX

pacTBOpax HEOPraHUIECKHUX BEIECTB

1.9

CdopmupoBaHHOCTh YMEHHI pPacKphIBaTh CYIIHOCTh OKHCIHUTEIbHO-
BOCCTaHOBUTEIbHBIX peakuuit MOCPEACTBOM COCTaBJICHUS

ANEKTPOHHOTO OallaHCca 3TUX PeaKIui

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHAYECKON peakIuy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, YMEHUW  OOBICHATH  XapakTep CMEHICHUS
XUMHYCCKOI'O0 paBHOBECHUA B 3aBUCMMOCTHU OT BHCIIHCTO BO3I[GI‘/JICTBI/I}I

(npunuun Jle [larense)

OOm1ast 1 HeOpraHUYecKast XUMHS

2.1

CchopMupoBaHHOCTH yMEHHI packpbiBaTh cMbich [lepuonndeckoro
3aK0Ha J.N. Meuneneena U JIEMOHCTPHUPOBATH €ro

CUCTEeMATHU3UPYIOIIYI0,  OOBACHUTEIbHYIO M  NPOTHOCTHYECKYIO

byHKIIIN

2.2

CdopmupoBaHHOCTH YMEHUH XapaKTePU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mnepuonoB Ilepuogunueckoit
cuctemMbl xuMuueckux diemeHToB J[.MI. MeHnneneeBa, HCHONIb3Ys
MOHATUSA  «S-, p-, d-dTIEKTPOHHBIE OpPOUTATNY, <«OHEPIETHUYCCKUE
YpOBHUY»,  OOBSACHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX COEAMHEHUH MO MepuojaM u rpymnmnam

[Tepuoauueckoit cucrembl xumMuieckux 3neMenToB .M. Menneneesa
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CdopmupoBaHHOCTE YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHME  TECHETHUYECKOW  CBSI3U  MEXIY
HEOPTraHMYECKUMH  BEUIECTBAMH  C  [OMOIIBIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupOBaHHOCTH ~ YMEHMH  YCTAQHaBIMBAaTh  MPUHAIICKHOCTD
HEOPTaHMYECKUX BEIIECTB 10 HUX COCTaBY K ONPEICIEHHOMY KIIAcCy
(rpynme) coenuHEHUHN (MPOCTHIE BEIIECTBA — METAUIBI U HEMETaJUThI,

OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(QOTEPHBIEC TUPOKCHUIbI, COIIH)

2.5

ChopmupoBaHHOCTh YMEHHUI HCIOJB30BaTh XUMUYECKYI0 CHUMBOJIUKY
Ui cocTaBleHHs (OpPMYJT BEIIECTB M ypPaBHEHHH XUMHUECKUX

peakuuii, cuctemarnueckytro HomeHknarypy (IUPAC) u TpuBuaibHble




Ha3BaHUS OT/ACJbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHWaK, raméHas H3BECTb, Heram€Has HW3BECTb,

MUTHEBAs COJIA, MUPUT U JIPYTHE)

2.6

CdopmupoBaHHOCTE YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIME
XUMAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIACCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHME  TCHETHUYECKOW  CBSI3U  MEXIY
HEOPTraHWYECKUMH  BEUIECTBAMH  C  [OMOIIBI0  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

ChopMupoBaHHOCTh YMEHUH TUIAHUPOBATH U BBIOJIHATh XUMUYECKUNA
IKCIICPUMEHT (Pa3JIOKEHUE IEPOKCHAA BOJOPOJAa B IPHCYTCTBHH
KaTaln3aTopa, OINpPEACICHHE CPEIbl PACTBOPOB BELIECTB C ITOMOLIBIO
YHHUBEPCAJIBLHOTO WMHIUKATOPa, BIUSHHE pa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKOH pEakUuH, peaklud HOHHOrO OOMEHa,
KaueCTBEHHBIC PEaKIUH Ha CyibdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHMsI, PEIICHHE HSKCIIEPUMEHTAIBHBIX 3a1ad [0 TeMaM
«MeTtanael» u ((HeMeTaJIJIBI))) B COOTBCTCTBUU C MPaBHUIIaMH TCXHUKHU
0€30MacHOCTH TpH OOpAIIeHUH C BEIIeCTBAMH M JIAOOPAaTOPHBIM
000pyI0BaHUEM; HPE/ICTABIIAT pe3yIbTaThI XUMHYECKOTO
JKCIIepUMEHTa B (opMe 3alHcH YpaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyIMPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

2.8

CdopMHUpPOBaHHOCTE yYMEHHH coOMIONaTh TpaBHia IOJH30BAHUS
XUMHAYECKON TMOCyIoH M Ja0opaTOpHbIM O0OpyJOBaHHEM, a TaKKe
npaBujia oOpalieHHs ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMAMU

110 BBIIIOJTHCHUIO na60paT0prlx XHUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHUUI XapaKTepU30BaATh XUMHYECKUE
MPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUIEHHOTO MOJyYEHUs CEpHOU
KHCIIOTHI, aMMHaKa, a TaKke CPOPMUPOBAHHOCTH MPEACTaBICHUN 00
06H_II/IX HAayYHBIX npuHIHUIIax n 9KOJOTHYCCKUX np06neMax

XUMHYECCKOT'O IMTPOMU3BOJACTBA

XUMUS U )KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBISIONIEH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHUpPA, pOJM XUMHUU B TO3HAHUU
SBIIGHUWA TPHUPOABI, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIHOHAIbHOM TIPaMOTHOCTH, HEOOXOIUMON ISt
pelIeHrsT TPAKTHYECKUX 3a7a4 M DKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M IIPHPOJTHON Cpejie

3.2

CdopMupoBaHHOCTH YMEHHI KPUTHYECKH aQHAJIM3UPOBATH




XUMHUUYECKYI0 HHGOpPMAIUIO, MOJIYYaeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHMKAIUK, ceTb VIHTEpHET U Ipyrue)

3.3

CdopmupoBaHHOCTE yMEHHI COONIOATh TpaBUIA JKOJIOTUYCCKU
11eJIeCO00pa3HOr0 MOBEAEHUS B OBITY M TPYAOBOH JAEATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 30pOBbs M OKPYXKAIOLICH NPUPOIHOU

CpeIbI

3.4

OCO3HaBaTb OIIACHOCTb B03,Z[€I>'ICTBI/I$I Ha JKUBBIC OpraHu3MbI
ONpeAeIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens 1K, moscHsITh
Ha TpuUMepax CrocoObl YMEHBIICHUs W TIPEAOTBPAICHUS WX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopMupoBaHHOCTH YMEHUU MPOBOJUTH BBIYMCIICHUS Cc
WCIIOIb30BAaHUEM TIOHSITHSI «MaccoBasi JOJisl BEIIECTBA B PACTBOPE,
OOBEMHBIX OTHOIIEGHUH Ta30B IMPH XWMHUYECKUX pPEAKLHUAX, MAaCcChl
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMU BEIIECTB,
TeIrI0BOro 3(dexra peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUSI MAaCCHI

BCIICCTB, MMPCBPAILICHUA U COXPAHCHUA SHCPTHUN




10 KUIACC

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnueckue OCHOBBI OPraHMYECKON XUMHH

1.1

[Ipenmer opraHnyeckoM XHUMHUU: €€ BO3ZHUKHOBEHHE, PAa3BUTHE W 3HAYCHHE B
MIOJIyYEHUN HOBBIX BEIIECTB M MarepuanoB. Teopuss CTPOEHHS OPraHUYECKHUX

coequHennit A.M. bytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrpykrypHble (OpMyiIbl OpraHMYEeCKHX BemlecTB. ['oMosorus, wu3oMepus.
Xumuueckasi CBsI3b B OPraHUYECKUX COCIUHEHUSX — OJIMHAPHBIE W KpaTHbIC

cBs3u. [IpencraBienue o KacCU(pUKAIMA OPTraHUYECKUX BEIECTB

1.3

Homenknatypa opraHMuecKux COEAMHEHUU (CHCTeMaTHU4ecKasl) U TPUBUATIHHBIC

Ha3BaHUS BaXKHEHUIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

VYri1eBo10pOabI

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKHH psasl. MeTaH U 3TaH — mpocTenine
MPE/ICTaBUTENN allKaHOB: (uU3MUeckrue M XHUMUYECKHE CBOMCTBa (peakuuu

3aMeIIeHUS ¥ TOPEHUs), HaXOXKACHHUE B IPUPO/IE, OJTyUEHHE U TPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psAA. OTWIEH U TPONWICH —
MPOCTEHIINE MPEICTaBUTENIN AJIKEHOB: (pU3MYecKrue M XHMMHUYECKHE CBOWCTBA
(peaKI_[I/II/I TUAPUPOBAHUSA, TAJIOTCHHUPOBAHUA, TUApaTAllUHA, OKUCIICHUA U

HOHI/IMepI/I3aI_II/II/I), MOJIY4YCHUC U TPUMCHCHUC
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Anxanuensl: Oyramuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHEHIINE
XMMHYECKHE CBOMCTBa (peakuus noaumepusanuu). IlonydyeHune cMHTETHUECKOTO

KaydyKa U pe3UHbI
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AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHYCCKUN PsiA. AETHICH —
MPOCTEUIINIA TMPEJCTAaBUTEIh AJIKHHOB.: COCTaB, CTpoeHHe, (U3HUYECKHE U
XMMUYECKHE CBOMCTBA (pEaKkIMy TUIPUPOBAHUS, TAJIOTEHUPOBAHMS, THAPATALIUY,

TOpPEHMS), TOJIyUYEHUE U IPUMEHEHUE

2.5

Apensl. benszon: cocraB, crpoeHme, (QHU3MYECKHE U XHUMHYECKHE CBOWCTBA
(peaxiyu TaToreHUPOBAHMS M HUTPOBAHUS ), TOJyYCHHE U TPUMEHEeHHe. Toyour:
COCTaB, CTpOCHHE, (uU3NUeCKHe W XHMHYECKHE CBOWCTBA  (peakiuu
raJIOrCHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIY4CHHUC W TMPUMCHCHUC. TokcU4HOCTH
apeHoB. ['eHermueckas CBsA3b MEXAY YIVIEBOJOPOJAMH, IIPUHAUICKAUMU K

Pa3IMYHBIM KiIacCcaM

2.6

[TpupoHbIe HCTOYHUKH YTIIeBO10poA0B. [IpupoHbIil ra3 u monyTHbe HEPTIHbIE
ra3el. Hedptp u e€ mpoucxoxaenne. Criocodsl nmepepabOTKu HEPTH: MEeperoHka,

KPEeKUHT (TEpMHUUYCCKHI, KaTaJTUTHYECKUW), TUposn3. [IpoaykTel mepepaboTKu




He(TH, UX NPUMEHEHHE B TPOMBIIUIEHHOCTH M B ObiTy. KameHHbIH yroiab u

MPOAYKTHI €ro nepepaboTKu

Kucnoponcoaep:xaiue opraHn4ecKue COeqMHEHMS

3.1

[IpenensHbIe OAHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTpOCHUE, (PrU3NIecKue
U XUMHYECKHEe  cBoOWcTBa  (peakIMM  C  aKTUBHBIMH  METaJUIaMU,
raJlor€eHOBOJIOPOIAMU, TOpEHHE), MpUMeHeHHe. BoaoponHble CBSI3U MEXAY
MOJIEKYJIaMHM CIIUPTOB. JlelicTBUE METaHOIAa W 3TaHOJIA HAa OPraHu3M 4YeJIOBEKa.
MHoOroaToMHbIE CIIUPTHL. DTUICHIJIMKOIb U TIUIEPUH: CTPOCHUE, (PU3NIECKHUE U
XUMHUYECKHE CBOMCTBa  (B3aMMOJCIHCTBHE €O  IIEIOYHBIMH  METaJUIaMU,
KauecTBEHHasl peakluss Ha MHOroaToMHbIe crnupThl). JleiicTBHe Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/Ie TIMICPpHUHA U STUJICHIJIMKOJIA

3.2

@®eHon: CTpOEHHE MOJIEKYJbl, (U3HUYECKHUEe U XUMHYECKHE CBOMCTBA.

Tokcuunocts enona. [fpumenenue penomna

3.3

Anpaeruipl ¥ KeTOHbI. DopMabIeTH I, aleTalbACTUl: CTPOCHHE, (PU3UIECKUE U
XUMHUYECKUE CBOMCTBA (pEaklMM OKHMCICHUS U BOCCTAHOBJICHUS, KaYE€CTBEHHbIC

peaxiun), noy4eHrue u NpuMeHeHue

3.4

OnHOOCHOBHBIE TpeZeNbHbIe KapOOHOBBIE KHCIOTHL. MypaBbUHas U YKCyCHas
KHCJIOTBI: CTpOeHHUE, (PU3NIECKUE U XUMUUECKHE CBOMCTBA (CBOICTBA, 00IINe s
Kjlacca KHCJIOT, peakiust dSTepuduKanuu), TOJyYeHHe ¢ TMPUMEHEHHE.
CTeapI/IHOBaH " OJICMHOBAad KHCJIOTBI KaK IMPCACTABUTCIIA BBICHINX Kap6OHOBBIX

KHCIIOT. MBIJIa KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIIICC ,Z[€I>'ICTBH€

3.5

Crnoxable 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. ['napomus xupos. Ilpumenenue xupoB. buonoruueckas poiib

KHUPOB

3.6

VYrneBonpl: coctaB, KiaccUUKAIUS YrIeBOJAOB (MOHO-, AU- U TOJHCAXapHUIbI).
['moko3a — mpocTeimmii MOHOCaxapui: OCOOCHHOCTH CTPOCHUSI MOJIEKYJIBI,
¢bu3nUecKre U XUMUYECKUE CBOMCTBA (B3auMoaeiicTBre ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHauHbIM pacTBOpoM okcuga cepebOpa(l), BoccraHoBieHue,
OpOXEHUE TIIOKO3bI), HaXOXKJACHHE B MPHUPOJIE, NMPUMEHEHHE, OMoJornyecKas
poib. dotocunTe3. PpyKTO3a Kak U30MEP IIIIOKO3bl. KpaxMail u 1esmitoao3a Kak
npupoaHble monauMepbl. CTpoeHHe KpaxMana W I[e/UTroNio3bl. Dusmueckue u

XMMHUYECKHE CBOICTBA KpaxMaia (TUIpOian3, KaYeCTBEHHAsl PEAKIUs C HOJO0M)

A3o0Tcoeprkallie OpraHuyecKre COeqUHEHUs

4.1

AMUHOKHCITIOTBI KakK aM(oOTepHble OpraHndeckue coefauHeHus. dusndeckue u
XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpuMmepe TiunuHa). buonoruueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/II[I)I

4.2

benku kak mpUpoAHBIE BBICOKOMOJEKYNSpHBIE coenuHeHus. IlepBuuHas,




BTOpUYHAS M TpPETHYHAs CTPYKTypa OENKOB. XUMHUYECKHE CBOMCTBA OEJIKOB:

THIPOJU3, ACHATYpallvsl, KAYeCTBCHHbBIE PEaKIINH Ha OCITKH

BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS

5.1

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEAMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEAHSISI MOJIEKYIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN —

noJmmepusalusa U NOJIMKOHACHCAIUA

5.2

OKClepUMEHTAIbHbIE METOJbl M3y4YEHHUS BEIIECTB W UX I[peBpalICHH:
O3HaKOMIJICHHE ¢ 00pa3liaMu MPUPOJAHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yykoB. [losrydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COJEPKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

XUMHUYECKUH 371eMeHT. ATOM. SIapo atoma, M30TOIBL. DJIEKTpOHHAsE 000JI0YKa.
DHepreTuveckre YpoBHHU, MOIYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DTIEMEHTHI.
OcoOeHHOCTH pacIpe/ieIeHus] IEKTPOHOB 10 OpOUTAISIM B aTOMax 3JI€MEHTOB

MEPBBIX YETHIPEX MEPHOJO0B. DIEKTPOHHASA KOH(UTYpaIHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XuMu4eckux saeMenToB 1. M.
MenpeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa W Ilepuoguyeckoil CHCTEMBI
xuMuyeckux aemeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pazyeMbIX WMH MPOCTHIX M CJIOXKHBIX BEIIECTB IO TPYIIAaM W TEpUOIaM.

3HaueHue NepruoIUYECKOro 3aK0Ha B pa3BUTHH HAyKH

1.3

Ctpoenne BemiecTBa. XHUMHYECKas CBSI3b. BHIBI XHUMHUYECKOW  CBS3H
(koBajieHTHAs HEMOJISIpHAsE M MOJspHAsi, HWOHHAs, MeTajmudeckas). VoHbI:
KaTUOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKOW CBSI3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHEIN ). BomopoaHas cBs3b

1.4

BanenTtHOCTb. DneKTpoOTpULIaTENBHOCTD. CTENEHb OKUCIIEHUS

1.5

BemecTBa MOJNIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. [HIMbl KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEUIECTB OT TUNA Kpucraumdecko pemérku. [loHsTHE O aUCHEpCHBIX
cucreMax. McTuHHBIE U KOJUIOUJHBIC paCTBOPHI. Macconas J0JI1 BCIICCTBA B

pacTtBope

1.6

Knaccudukanus HeopraHuueckux coeuHenuil. HomeHnknaTypa HeopraHm4ecKux




BCIICCTB

1.7

XuMuueckas peaxuusi. Knaccudukanms XUMHAYECKUX peakuui B
HEOPraHUYeCKOW M OPraHMYEeCKON XMMHUU. 3aKOH COXPAHEHMSI MacChl BEIIECTB,

3aKOH COXPaHEHUS U IIPEBPALLECHUS DJHEPIUH IIPU XUMUYECKUX PEAKLUAX

1.8

CKOpoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMu4yeckoe paBHoBecue. DakTophl, BIMSIOMIUE Ha

cocTosiHue xummudeckoro papHoBecus. [Tpunuun Jle [latense

1.10

Onekrponutnyeckas aucconuanus. CuibHble M cialbie anekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasA, HEUTpalibHasl, 1eouHas. Peakiyu HoHHOTO

oOMeHa

1.11

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€akunu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxkenne HemetamwioB B [lepuonnueckoi cucteMe XUMHYECKUX
anemenToB J[.M. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsS aToMOB. Dusndeckue

CBOWCTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha IPUMEpPE KUCIOPOAa, CEpHl,

dbocdopa u yriepona)

2.2

XWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yriepomsa W KpEeMHHs) M HX  COEAMHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIMX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuil). llpuMenenue

Ba)XXHEUIITNX HEMETAIJIOB U UX COSIUHEHUN
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Meramnsl. Ilonoxenue wmeramioB B Ilepuogudeckod cucreMe XUMHUYECKUX
anemenToB J[.. MenneneeBa. OCOOEHHOCTH CTPOCHHUS JIEKTPOHHBIX 000JI0UEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBocTBa MeTaIoB. CIlaBbl METAIITIOB.

DJIEKTPOXUMHUYECKUH Psijl HANIPSKEHUI METaJJIoB
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XHWMHYECKHE CBONCTBA BAKHEHIIMX METAJIOB (HATPWUM, KalWii, KaabIUH,
MarHuii, aJTIOMUHHHA, ITUHK, XpPOM, JKele30, MeIb) U HX coequHeHwit. Obmue

CIIOCOOBI MOJIYYCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B GBITy U TCXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMJICKAIIUX K PA3JINIHBIM

Kj1accaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B 00€CrEUeHHM 3KOJOTUYECKOW, SHEPreTUYeCKOW W THIIEBOI
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHSATHE O Hay4YHBIX METOoAaX MO3HAHHS

BEIIIECTB U XUMUYECKHUX PEAKIIUHA
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[IpencraBienust 06 OOIMIMX HAYYHBIX NMPUHIUNAX MPOMBIIUIEHHOTO MOTYYSHHS
BOXHEHIIMX BelecTB. YeloBeK B MHUpE BEIIECTB U MATEPHAJIOB: Ba)KHEUIIME

CTPOUTEIIBHBIE MaTepuasbl, KOHCTPYKLMOHHBICE MaTEpHUAIIbI, KPAaCKH, CTEKIIO,




KCpaMHuKa, MarTCpuajibl IJId 3JICKTPOHUKHU, HAHOMATCpHUAJIbl, OpPTraHUYCCKUC U

MUHepaJbHbIE y100pEeHUs

33

XuMusT ¥ 300pOBbE YEJOBEKa: IIpaBWia HCMOJb30BAHUS JIEKAPCTBEHHBIX
MperapaToB, MpaBuiIa 0€30MaCHOTO UCIOL30BAHMUS MIPEMapaTOB OBITOBOM XUMUHU

B IOBCEIHEBHOM KU3HU




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Xumus. 10 xnace. I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A. AKIoHepHOe
obmmectBo «M3natenscTBO «IIpocBemienne
* Xumus. 11 xnace. 'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A. AxiimonepHoe

obmmectBo «M3natenscTBO «IIpocBemienne

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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