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MNOACHUTEJIbHASA 3AITUCKA

[IporpammMa 1O XWMHM Ha YypOBHE CpeaHEro oO0mero o0pa3oBaHUS
pa3paboTtana Ha ocHoBe deaepampbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpa3oBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3yabTaTaM OCBOCHHUS
dbenepaibHOM 00pa3o0BaTENbHON MPOTPAMMBI CPEIHET0 O0OIIero oOpa3oBaHUs
(®OI1 COO), mpeacraBieHHbix B  dexepadbHOM  TroOCyIapCTBEHHOM
obpazoBarenmsHOM cTaHmapre COO, c¢ yuérom Konnenmuu mpenogaBanus
y4eOHOTO TMpeaMera « XUMHUsS» B 00pa3oBaTeNbHBIX OpraHu3anusIx Poccuiickoin
@denepanyy, peaTM3yIONMX OCHOBHBIE 0Opa3oBaTeNbHBIE MPOTPAMMBI, H
OCHOBHBIX TMOJoXeHui «Ctparerun pa3BuTus BocnurtaHuss B Poccuiickoi
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJ0B K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K ONpPEACICHUIO
oO1weil crpaterun 0Oy4eHHsl, BOCIIUTAHUSI U Pa3BUTHUS 00yUaOLIUXCSI CPEACTBAMHU
yuebHoro npeameta « Xumusi» st 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIU
koHuentyanbHbie nojoxkeHuss ®I'OC COO o B3auM0OOYCIOBJIEHHOCTH LIENEH,
COJIEpKaHUs, pPE3yabTaTOB OOy4YeHHs] W TpeOOBaHM K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XumMuieckoe o0pa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON OpraHU3allid, SBJSIETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpIIAIOIIMM OSTallOM pealu3alydyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHMX
HEIOCTHON CHCTEME XUMHUYECKOr0 o0O0pa3oBaHUs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB MPUPOAbI, POPMHUPOBAHUSI MUPOBO33PEHHSI M OOIIECH Ky b TYP bl
YEeJIOBEKa, a TaKKe SKOJOTMYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0pOBBI0O M TPHUPOJIHON cpene. Peammsyercs xuMuueckoe oOpa3oBaHUE
00y4aroIuMXxCcs Ha YPOBHE CPETHET0 001Iero o0pa3oBaHus CpeICTBAMHU Y4E€OHOTO
npenMera «XuMUsS», COJEpKaHHE U TMOCTPOCHHE KOTOPOTO OMpENETCHbl B
nporpaMMe IO XMMHUU C YYETOM crenudukd HayKd XUMUHU, €€ 3Ha4eHHs B
MO3HAHWW TIPUPOJABI U B MaTEepHATLHON KM3HH OOIIECTBA, a TaKXKe C YUETOM
o0mMX TeNell W TPUHIMUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHCTEMBI CpeTHETo 00111ero o0pazoBanms B Poccwuiickoit deneparum.

XuMUsl KaK dJIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK UTPaeT 0coOyio pojb B
COBPEMECHHOU IUBHIIM3AIIMH, B CO3IaHUH HOBOM 0a3bl MarepHuaibHOM KYyJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJ] B hOpMUPOBAHUE PAITMOHATLHOTO HAYIHOTO MBITIIIICHUS,
B CO3JIaHHE IEJIOCTHOTO TPEICTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJBI U YeNOBEKa, KOTOpoe (HOPMHUPYETCS B XUMHUU HA OCHOBE TOHUMAaHMS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOUIEr0 MHpPA, OCO3HAHUS B3aHMMOCBA3U MEXKIY
CTPOEHHUEM BEUIECTB, UX CBOMCTBAMU M BO3MOKHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aUMOJEHCTBYA C IPYTMMU €CTECTBEHHBIMH HAayKamMu, XMMHsI CTaJla
HEOTHEMJIEMOI YacThI0 MUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCJIOBUEM YCTICIITHOTO
Tpyda M KM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHas XHMHsS Kak Hayka
CO3MJaTelibHas, KaKk Hayka BBICOKMX TEXHOJOTH HampaBjeHAa Ha pPELICHUE
O0ANbHBIX MPOOJEM YCTOWYMBOTO pPa3BUTHS YEIOBEUECTBA — CHIPHEBOMH,
AHEPTETUYECKOM, TUIIEBOH, SKOJIOTHIECKOM O€30MMacCHOCTH M OXPaHBI 3JJ0POBbSI.

B cooTBercTBUM ¢ OOUWMMM LENAMH U TNPHUHIMIIAMUA CPEAHETO OOILEero
oOpazoBanus coaepxkanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIA yPOBEHD
U3Y4YEHHs) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO TOATOTOBKY
oOyJarmuxcs, HEOOXOAUMYI0O WM IS BBIPAOOTKHM MHPOBO33PEHUCCKHUX
OPUEHTUPOB, YCIEIIHOTO BKJIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKEHHUS
00pa3oBaHus B Pa3IMIHBIX 00JIACTSX, HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMHUEH.

CocTaBmsommMu  nipeaMeTa  «XUMUS»  SIBISIIOTCST  0a30BbIE  KypChl  —
«Oprananueckas xumus» M «OOIMass ¥ HEOpTraHWYECKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHuUsI KOTOPBIX SIBIISTFOTCSI OCHOBHI 0a30BOM HAYKH: CUCTEMa
3HAHUH 0 HEOPTraHWYECKON XUMUH (C BKIIFOUCHHEM 3HAHUIN M3 OOINCH XMMHUHN) 1
Oprann4eckor xuMuu. @opMUpOBAHUE TAHHOW CUCTEMBI 3HAHUW MPU U3yUEHUU
npenMera obOecrieunBaeT BO3MOYKHOCTh PACCMOTPEHHUSI BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOITHX MOHATUMN, 3aKOHOB ¥ TEOPUH XUMUHU.

Ctpykrypa conmepxanusi KypcoB — «Opranndeckas xumus» u «OOmas u
HEOpraHuveckas XuUMHus» cPopMHpoOBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TIOAX0Ja K H3YyYEHHI0O Yy4eOHOTo Mmarepuasa u oOycioBlieHa
UCTOPUYECKA OOOCHOBAaHHBIM  pa3BUTHEM 3HAHMA Ha  OMPEIeIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OPraHMYE€CKOW XMMHHM BELIECTBA
pacCMaTpuBaKOTCA HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOEHUS OPraHUYECKHUX
COCIMHEHUM, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKHX M DBJIEKTPOHHBIX
npeCcTaBiIeHUl O CcTpoeHuu BemiecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJICBOJOPOJIOB J0 CJIOKHBIX OMOJOTHIECKU
aKTUBHBIX COCIMHEHHHA. B Kypce OpraHnyeckod XMMHH IIOJY4arOT Pa3BUTHE
c(opMUpOBaHHBIC HA YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHus IEpBOHAYAJIbHBIC
MPEACTaBICHUSI O XUMUYECKOMN CBSA3U, KJIaCCU(DUKAIIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOVCTB BEIIECTB OT UX CTPOEHHUS, 0 XUMHUECKOUN PEAKIIUH.

[logq HOBBIM YIJIOM 3peHHUSI B MpeaMere «XuMus» 0a30BOTO YPOBHS
paccMmarpuBaeTCsd U3Y4YEHHbI Ha YpPOBHE OCHOBHOTO o00wIero oOpa3oBaHus
TEOpETUUEeCKUd Marepuan U (HaKTOJIOTUUECKUE CBEJICHUS O BEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUS» OOydaromyMCsl TPEOCTaBISIETCS BO3MOXHOCTh OCO3HATh 3HAUYECHHE
NEPUOIMYECKOTO 3aKOHA ¢ OOIIETEOPETUUECKUX U METO0JIOTUYECKHUX MO3ULUH,



rIy0Xe TOHATh MCTOPUYECKOE H3MEHEeHHEe (YHKIMHA 3TOro 3akoHa — OT
0000611aro1IIeH 10 0OBSICHSIOMICH M TPOTHO3UPYIOIICH.

Enunas cucrtema 3HaHMM O BaXXHEWINMX BEUIECTBAX, X COCTABE, CTPOECHUH,
CBOMCTBaX U MPHUMEHEHUH, & TAKXKE O XMMHUECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX MpOoTeKaHusi JnomnojHsiercss B Kypcax 10 m 11 kimaccos
DIIEMEHTAMH COJEPIKaHUSA, HUMEIOIIMMH KYyJIbTYpOJOTHYECKU M IPUKIAJIHON
XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT ITOHHMAHHMIO B3aUMOCBS3M XUMHUHU C
OpPYTMMH HayKaMH, PacKpbIBAIOT €€ pojb B IO3HABATEIBHOW M IMPAKTUYECKOMU
NEeSTeTbHOCTH YEJNOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K MPOLECCY
TBOPYECTBA B 00JIACTU TEOPHUH U MPAKTHUECKUX MPUIOKEHUN XUMHHU, TIOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBAaTbCA B OOINECTBEHHO M JIMYHOCTHO 3HAUYMMBIX
npoOjemMax, CBS3aHHBIX C XHMHEH, KpUTHUYECKH OCMBICIMBATh MH(OpMAIHIO U
OPUMEHATh €€ I TONOJIHEHWSI 3HAHWM, PEIICHUS HWHTEUIEKTYaAIbHbIX U
IKCIIEPUMEHTATILHBIX UCCIIEI0BATENbCKUX 3a/1a4. B 11e710M coeprxkanue yueOHOT O
npenmera  «XHMHS» — JTaHHOTO  YpPOBHS  M3Y4YEHHs] OpPHEHTUPOBAHO HA
dbopmupoBaHue y 00y4arOIUXCd MHUPOBO33PEHUECKOM OCHOBBI ISl TTOHUMaHHUS
¢unocopckux uaei, Takux Kak: MarepuajJbHOE €IUHCTBO HEOPTaHMYECKOro M
OpraHUYecKOro MHpa, OOYCIOBIEHHOCTb CBOMCTB BEIIECTB HMX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTb MPUPOJHBIX SIBICHUN MYTEM OSKCIEPUMEHTA U
pelieHusT TMPOTHUBOPEYMH MEXAY HOBBIMU (PakTaMHM M TEOPETUYECKUMU
NpeaNoChUIKaMH, OCO3HAHUE POJIM XUMUU B PELICHUU IKOJIOTUYECKUX PO OJieM, a
TaKke Mpo0JieM cOepexeHns: FHEPTETUIECKUX PECYPCOB, CHIPbS, CO3/IaHUST HOBBIX
TEXHOJIOTUN U MaTEpPUAJIOB.

B 1muaHe pemeHuss 3amad  BOCIIMTAaHMS, pa3BUTHA M COLMAIM3ALMU
oOydJaronmxcss MPUHAThIE NPOTrpaMMOM MO XMMHUHU MOAXOABI K OIpENerIeHUI0
COJCpXaHUA W TOCTPOCHUS TMpEAMeTa MPeAyCMaTpUBAIOT (GOopMUpOBaHHE
YHUBEPCAIbHBIX YU€OHBIX JCHCTBHIA, HMeOUMX 0a30BO€ 3HAUYCHUE IS
pa3NMYHBIX BUAOB JEATEIbHOCTU: pEIICHUA MpoOsieM, TOWCKa, aHalu3a M|
00paboTku nHpOpMaLIUU, HEOOXOAUMBIX JJIs IPUOOPETEHUS OTIBITA MPAKTHYECKOM
U HUCCJIEI0BATENbCKON AEATEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B MO3HAHUU
XUMHHU.

B mnpaktuke mnpenogaBaHMs XMMHUHM Kak Ha yYpPOBHE OCHOBHOI'O OOILIETO
00pa30BaHus, TaK U HA YPOBHE CPEHEr0 001Iero 00pa3oBaHusl, IPU ONIPEAEICHU N
COJEPKATEIIbHOW XapaKTEpPUCTUKU LENeH U3Y4YeHHs] NpeIMeTa HanpaBJICHUEM
NEPBOCTENEHHOW 3HAYUMOCTH TPAJULUMOHHO NPU3HAETCS (POPMHUPOBAHHE OCHOB
XMMHYECKON HAyKH KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
NESTEIbHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKON TOUKM 3pEHMs] TaKOM MOJXOJ K ONPENEICHUIO LeNed N3YydeHHs
NpeaMeTa SIBISIETCS BIIOJIHE OMTPaBIaHHBIM.



CornmacHO MaHHOW TOYKE 3pPEHUS TJIaBHBIMHM IEISIMH M3YYCHHS TpEAMETa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 K11.) SIBIISFOTCS:

e (opmupoBaHHEe CHUCTEMBl XUMHUYECKHMX 3HAHUH KaK BaKHEHIIEH
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIOYEBbIC MOHATHS, (YHIaMEHTAIbHBIC 3aKOHBI M TCOPUU XHMHH,
OCBOCHHUE fA3bIKa HAYKH, YCBOCHHE W TMOHMMAHUE CYIIHOCTH JOCTYITHBIX
0000ITICHNIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opMHUpOBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX O3HAHUS
BEIIECTB M XUMHUYECKHUX pEaKUWd, HEOOXOAMMBIX IJisi TpHOOpeTeHUs
YMEHUW OPHUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBJICHUH,
UMEIOIINX MECTO B IPHUPO/I€, B MPAKTUYECKOU U MOBCETHEBHOM KU3HH;

e Pa3BUTHE YMEHHUI M CTIOCOOOB I€ATEIHbHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSICHEHHEM XHMHUYECKOTO OKCIEPUMEHTa, COOJIOJCHUEM TMpaBuUII
0e30macHOT0 0OpAaITeHHS C BEIICCTBAMH.

Hapsiny ¢ atumMm, copepikarenbHas XapakTepUCTHKA LIEeH U 3a/1a4 U3ydeHUs
npeaMeTa B mporpaMmMe o XUMUHM YTOUHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPHUTETAMHU B CUCTEME CpeaHero oo1iero oopasoBanus. Ceroans B
Nperno/laBaHud ~ XMMUM B OOJIBIIEH  CTEMEHW OTHAaETCsA  MPEANOYTCHHE
NPAKTHYECKONW KOMIIOHEHTE COJepKaHusi OOydeHHs, OpPHUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHHKA 0011e00pa30BaTeIbHONW OpraHU3alliH, BIAJCIOIIET0 HE
HaObOpoM 3HaHu#, a (PyHKIMOHAIHHOW TPaMOTHOCTHIO, TO €CTh CIOCOOaMHU U
YMEHUSMH aKTUBHOTO TIOJy4€HHUSI 3HAHUN U MPUMEHEHHS UX B PEATbHOU XKU3HU
JUTSI peIIeHUs TPaKTUIECKUX 3a/1a4.

B cBs3um ¢ 3TUM TpW HM3yYEHUH TIpeIMeTa «XUMHS» JOMUHHUPYIOIIEE
3HAYCHUE MPUOOPETAIOT TAKKE 1IEH U 3a/1a49H, KaK:

amanTarus oOyJaronmxcsl K YCIOBUSAM JUHAMHUYHO Pa3BUBAIOLIETOCS MHPA,
dbopMupoBaHHUE  MHTEIUICKTYyalbHO  Pa3BUTOW  JMYHOCTH, TOTOBOH K
caM000pa30BaHMIO, COTPYTHUYECTBY, CAMOCTOSITEIILHOMY IPUHITHIO TPaAMOTHBIX
pelIeHuii B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX
PUMEHCHHUEM;

dbopMupoBaHUE y OOYyYalOIIMXCs KJIIOYEBBIX HABBIKOB  (KITHOUEBBIX
KOMITCTCHIIN), WMCIOIIUX YHHUBEPCAILHOE 3HAYCHHUE [ Pa3jMYHBIX BHUIOB
JeATeILHOCTU: PEIIeHUs poOseM, OUCcKa, aHaau3a u 00padboTku UH(pOpPMAaIIUH,
HEOOXOAUMBIX JII TPUOOPETEHUS OIbITa NEATCIHPHOCTH, KOTOpas 3aHUMaeT
BOXHOEC MECTO B I[IO3HAHUM XHMHHM, a TaKkKe [JIi OIEHKU C TO3UIUN
HKOJIOTMYECKOW OE€30MacHOCTH XapakTepa BJIMSAHHUS BEIIECTB U XUMHUYECKHUX
MPOIIECCOB HA OPTAHU3M UEJIOBEKA U IPUPOIHYIO CPEY;



pa3BUTHE IMO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX
crocoOHoCTel 00yJaroNMXCsi: CIIOCOOHOCTH CAMOCTOSITENILHO TPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBHH C )KU3HEHHBIMH IIOTPEOHOCTSMH, HCTIOJIL30BaTh
COBpEMEHHbIC HH(POPMAIIMOHHBIC TEXHOJOTHH I MTOMCKA U aHAIN3a YIeOHOU U
HAYIHO-TIOMYJIIPHO U HH(OPMAITUH XUMUISCKOTO COACPIKaHMS;

dbopMupOBaHUE U pa3BUTHE Y OOYJAIOIIUXCS ACCOIMATUBHOTO U IOTUYECKOT0
MBITIUIEHUS, HA0JII01aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJAMMBI, B YaCTHOCTH, MPU IJIAHUPOBAHWU U TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCTHTAaHHE Yy OOydaomuxcss YOKIEHHOCTH B TYMaHHCTHYECKOM
HAMPAaBIEHHOCTH XHMHH, €€ BaXXHOW POJM B pPEIIEHUH TI00aTbHBIX MPOoOJeM
parMoHATILHOTO MPUP O 10030 BAHUS, TOTIOJTHEHUS YHEPTETHUECKUX PECYPCOB H
COXpaHEHHUs] MPHUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOJAMMOCTH OEPEKHOTO
OTHOIICHUS K TPHUPOJE M CBOEMY 3J0POBBIO, a TaKKe NMPUOOpPETEHHUS OTIBITA
WCIIOJIb30BaHMs TIOJyYCHHBIX 3HAHUW MJI1 TPUHITHS TPAMOTHBIX PEIICHUN B
CUTYaITUSX, CBSI3aHHBIX C XUMHUYECKUMU SBJICHUSMH.

B ydueOHOM mmaHe cpemHero oOmero oOpa3oBaHUS MPEIAMET « XUMUS
0a30BOT0 YPOBHSI BXOJIUT B COCTaB MPEIMETHOM 001acTu « EcTecTBEeHHO -HAyYHBIC
MIPEIMETHD.

O6111ee YMCII0 YacoB, OTBEAEHHBIX 1JIS1 M3YUCHUS XUMHH, HAa 0a30BOM yPOBHE
cpexnHero odmero oOpa3oBaHus, cocTaBisieT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Henenmo), B 11 kiacce — 34 yaca (1 yac B Henelnmo).



COAEPXAHUE OB YYEHUA
10 KIIACC
OPI'AHUYECKASA XUMMUSA

TeopeTuyeckure 0CHOBbI OPraHU4eCKOM XUMHHU

[Ipenmer opraHn4yeckoil XuMuu: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE B
NOJIyYUEHUH HOBBIX BEUIECTB M MarepuaioB. Teopusi CTPOEHUs OPTaHUYECKHUX
coenuHenuid A. M. BytnepoBa, e€ ocHOBHbIE I0J10KEHUS. CTPYKTYpHBIE (DOPMYJIBI
OpraHMyeckux BemecTB. [‘omosiorusi, wuzomepus. XuMHUYECKas CBSI3b B
OpPraHUYECKHUX COETMHEHUSAX — OJJMHAPHBIEC U KPATHbIE CBA3U.

[IpencraBnenne o kiaccuukalMu OpraHu4eckux BemecTB. HoMeHknarypa
OpPraHMYeCKUX COCAUHEHMH (CHCcTeMaTuueckas) M TpUBHAIbHBIE Ha3BAHUSA
BOXHEUILINX MpECTaBUTENEN KJIACCOB OPTaHUYECKUX BEILIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl H3y4YEHHUS BEUIECTB M HUX MPEBpaIICHUM:
O3HAKOMJIEHHME C 00pa3liaMyd OPraHMYECKUX BEIIECTB M MarepuajlaMud Ha HX
OCHOBE, MOJICIIMPOBAHUE MOJIEKY]l OpPraHMYECKHUX BEIECTB, HAOIOACHHUE W
OTHCaHME IEMOHCTPALMOHHBIX OTIBITOB IO MTPEBPAIICHUIO0 OPTaHUYECKUX BEILIECTB
MIpY HarpeBaHuH (TUiaBjieHUe, 00yTIIMBaHUE U TOPECHHUE).

Yriesoaopoast

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKH psAx. MeraH u 3TaH —
NpOCTEHNIIME TPECTABUTENN aJKAHOB: (PU3WYECKUE U XUMHUYECKHE CBOWCTBA
(peakuuu 3aMmelleHus] U TOPEHHUs), HAXOXKIACHHE B MPHUPOJAE, MOJIyYCHHE U
pUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUN psifl. DTUIIEH U MIPOTMIEH —
NpOCTEHIIME TPECTABUTENN AaJKEHOB: (PU3UYECKHE M XUMUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUA, TaJIOTEHUPOBAHMS, THIpATAlMM, OKHUCJICHUS U
MOJIMMEPHU3AINN ), TOJy4YEHUE U IPUMEHEHHUE.

Ankanuensl: OyrammeH-1,3 m MetunOyraauen-1,3: cTpoeHHE, BaKHEUIIHEC
XUMHUUYECKUE CBOMCTBA (peakuus nojmmepusanun). [lomydeHne CHHTETHYECKOro
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB 1 OCOOCHHOCTHU CTPOCHHUS, TOMOJIOTHUECKUM PsiJl. ALICTUIICH
— TPOCTEHIIMN TMpeNCTaBUTENb AaJKUHOB: COCTaB, CTPOCHHUE, (PU3UUYECKHE U
XUMHUYECKUE CBOMCTBA (PEaKIuu TUAPUPOBAHUS, TAIOTCHUPOBAHNUS, THpaTAlIUH,
TOPEHUs ), NOJTy4EHUE U TPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu raJloTeHUPOBAHUSA M HUTPOBAHUS), MOJTYYEHUE U IpUMEHeHue. 101yon:
cocmas, cmpoenue, @usuuecKkue U  XUMUUECKUe  ceolcmea  (peakyuu
2AN02EHUPOBAHUSA U HUMPOBAHUS), NONyYeHue U npumerenue. TOKCUIHOCTD



apeHoB. ['eHernueckas CBS3b MEXAY YIUVIEBOLOPOJAAMH, NPHHAJICKAMMU K
Pa3IMYHBIM KJIACCaM.

IIpuponHbplE KMCTOYHUKH YIIIEBOAOPOAOB. IlpupoaHbId ra3 M MHOIyTHBIE
HedTsHbIe Ta3bl. HedTh 1 €€ mpoucxoxaeHue. CrocoOwl nepepaboTku HedTH:
NEPEeroHKa, KPEKUHI (TepMUYECKUN, KaTaIuTU4YecKui), muposu3. [IpoaykTel
nepepaboTku He(pTH, UX MPUMEHEHNE B TIPOMBIIIICHHOCTH U B ObITy. KaMeHHbIT
YTOJIb ¥ IPOAYKTHI €r0 TiepepaboTKH.

OKCIIEPUMEHTATIBHBIE METOJbl H3YyYEHUS BEUIECTB M HX IPEBPAIICHUIN:
O3HaKOMJIEHHME ¢ oOpasliaMu IUIaCTMAacC, KaydyKOB U PE3HHbI, KOJUIEKIIMU
«Hedptp» u  «Yromap», MOJCIMPOBAHWE MOJIGKYJ  YIJACBOJOPOJIOB U
rajJloreHONPOU3BOAHBIX, IPOBEIEHNE MPAKTUUECKOM PAabOThI: MOTy4YEHUE STHUIICHA
Y U3YYECHUE €TO CBOMCTB.

Pacuérnrlie 3amaun.

Beruncnenus nmo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOT'O BELIECTBA WM MPOAYKTA PEAKIIUU O U3BECTHBIM Macce,
00BbEMY, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB MM MPOTYKTOB PEAKIIH).

KucJiopoaconep:kamue opraHudecKkme CoeMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHON W 3TAaHOJ CTPOEHHE,
¢u3nyeckue M XUMHUYECKHME CBOWCTBAa (pEakUuu C aKTUBHBIMH MeETaJlaMu,
raJIor€HOBOJIOPOJIaMU, TOpPEHHE), NpPHUMEHEHUE. BomopoaHbIE CBSI3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. J[eWCTBHE METaHOJIA U 3TaHOJIAa HA OPTaHN3M YEI0BEKA.

MHoOroatoMHsle  COMPTHI. ODTWIEHIJMKOJb W [JULIEPUH: CTPOECHHE,
¢u3nyeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJACWUCTBHE CO IMICIOYHBIMU
METaJUIaMH, KaueCTBEHHAs peaklusi Ha MHOTOATOMHBIE CIUPTHI). JleficTBHE Ha
OpTaHu3M 4YesoBeKa. [ [pumenenune rimuepusa U TUIEHTJIMKOJIS.

@deHON: CTpOEHHE MOJEKYNbl, (U3MUECKHEe KM XUMHUYECKHE CBOMKCTBA.
Toxcuunocts (heHomna. [lpumenenue denona.

Anmpnerunpl U kemoHul. DopMalbaerui, AauCTAIBACTHA: CTPOECHUE,
du3nyeckue U XUMUYECKUE CBOMCTBA (pEaKUM OKHUCICHHUS U BOCCTAHOBJICHUS,
Ka4E€CTBEHHBIE PEAKIINH ), TOJIyYEHHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeaeibHble KapOOHOBBIE KHUCJIOTHL. MypaBbuHas u
YKCYCHAasi KHCJIOTBI: CTPOEHHUE, (PU3NUECKUE U XUMUYECKHE CBOICTBA (CBOMCTBA,
oO1me A Kilacca KUCJIOT, PEAKLMsl dTepUPHUKAINN), TOJTyYEHUE U IPUMEHEHUE.
CreapuHOBasi M OJIEMHOBAsl KUCJOTHI KaK MPEICTABUTEIM BBICIIMX KapOOHOBBIX
KHACJIOT. Mbl1a KaK COJIM BBICIIMX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE IEUCTBUE.

Cnoxnble 3QuUpbl Kak NPOU3BOJHBbIE KapOOHOBBIX KHCJIOT. [‘maponus
c0kHbIX 3¢upoB. XKupsl. ['uapomus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb KUPOB.




VYrimeBonpl: cocTaB, KiIacCH(pHUKAIMA  yrieBogoB (MOHO-, [OU- H
nosmcaxapuabl). [ r0k03a — mMpoCTeHImMii MOHOCAXapH/l: OCOOCHHOCTH CTPOESHUS
MOJICKYJIbI, (U3MYECKHE W XHMHYECKHE CBOMCTBA (B3aUMOJEHCTBHE C
ruapokcuaom menu(ll), okucnenne amMuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OPOKEHUE TIIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, IPUMEHEHHUE,
oumonornyeckas pojb. PotocuuTe3. pyKkTO3a KaK U30Mep TIIFOKO3HI.

Kpaxman u nemmnosio3a kak npupoaHbie nmoaumepbl. CTpoeHue Kpaxmaia v
HeUTo03bl.  DU3WYECKME M XHUMHUYECKHE CBOMCTBAa KpaxMmana (THApPOJIU3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCHEpUMEHTAIIbHBIE METOJIbl M3YYEHHUS BEIIECTB M HMX MPEBPAICHHIA:
NpOBEACHNE, HAOIOIEHNE M OMHCAHWE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKHCJIEHHE ATAHOJIA
okcugoMm menu(Il)), MHOroaroMHBIX COUPTOB (B3aUMOACHCTBHE TIIMIIEPUHA C
rugpokcugom meau(Il)), ampaernoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCH /1A
cepeopa(l) m rumpoxcumom wmeau(ll), B3amMomelcTBHE Kpaxmaiga C HOIOM),
MIPOBEICHHUE MPAKTUICCKON pabOTHI: CBOMCTBA paCTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnrlie 3amaun.

Beruucienns mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOIHOTO BEIIECTBA WM MPOJYKTA PEAKIIMH 110 U3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXO THBIX BEIIECTB WM MTPOIYKTOB PEAKIINN ).

A30TCOIEpKAIIME OPTaHUYECKUE COSTUHEHMS.

AMUHOKHCIIOTHI KaK aM(OTepHbIC OpTaHUYECKHe coequHeHus. Pu3nyeckue
U XUMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe riviuHa). buojornueckoe
3HAY€HUE aMUHOKUCTOT. [lenTupr.

benku kak mpuUpoaHBIE BBICOKOMOJIEKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOPUYHAsl W TPETUYHAs CTPYKTypa OENKOB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallKs, KAYE€CTBEHHBIC PEAKIIMKU Ha OCITKH.

OKCHEpUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB M UX MPEBpaIllEHUM:
HaOJII0/IEeHUE U OTTMCaHUE IEMOHCTPAIIMOHHBIX OTIBITOB: JIHaTypalus O€IKOB Mpu
HarpeBaHUU, [IBETHBIC PEAKIINU OCIKOB.

BbicokoMoJieKyJIsIpHbIE COeTUHEeHM I

OCHOBHbIE MOHSTUS XUMHUH BbICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTEIEHB MOJUMEPU3ALINU, CPEAHSIS MOJICKYJIIsIpHas
Macca. OCHOBHbIE METOJbI CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPU3AIINS U TIOJIUKOHACHCAIIUS.

DKCHEpUMEHTAIIbHBIE METOJIbl W3YYEHHUS BEIIECTB M MX IPEBPAICHUIA:
O3HaKOMJIEHHE C 00pa3iaMu MPUPOJHBIX U HICKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB.
MexnpenaMeTHbIE CBS3H.



Peamuzanys MexXIpeIMETHBIX CBA3EU IPU U3YUEHUN OPTaHUYECKON XUMUH B
10 xjacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHHWE KaK OOIMX E€CTECTBEHHO -
HAYYHBIX TOHSTHH, TaK W TOHSITHH, SBJSIOMIUXCS CHCTEMHBIMHU JUISI OTICIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBCHHO-HAYYHBIC TTOHATHS: IBJICHHE, HAYYHBIN (haKT, THITOTE3a,
3aKOH, TEOpHs, aHaIU3, CHUHTE3, KiIacCUUKals, IEPHOIMIYHOCTb, HA0II0IEHNE,
U3MEpEHUE, SKCTICPUMEHT, MOJICITUPOBAHHE.

dusuka: Marepus, DHEPrusi, Macca, aroM, OJJEKTPOH, MOJIEKYya,
DHEPTeTUUECKUN YpPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBa, (PU3NYECKHE BEJIMUUHBI U SIUHUIIBI UX U3MEPECHHUS.

buonorus: knerka, opranu3Mm, Omocdepa, 0OMEH BEIIECTB B OPTaHU3ME,
dboToCHHTE3, OMOJOTHYECKH AaKTHUBHBIC BelmlecTBa (OCNKH, YTrIEBOABI, KHUPHI,
(bepMeHTHI).

['eorpadmusi: MuHepasbl, TOpHBIE TIOPOIBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTUTURO,
pecypcHl.

Texnomorusi: mUIIEBBIE TPOAYKTHI, OCHOBBI PAIlMOHAIHHOTO THUTAHUS,
MOIOIIIE CPEACTBA, JIEKAPCTBEHHBIC U KOCMETHUECKHUE Tperaparhl, MaTepHUajbl U3
WCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnyeckne 0CHOBbI XUMHUU

XuMHYECKAA 3eMeHT. AToMm. Snpo aroma, HU30TONBL. DJIEKTPOHHAs
000J10uKa. DHEPreTUUYECKUE YPOBHH, MOAYPOBHU. ATOMHbBIC OopOuTaNu, s-, p-, d-
anmeMeHTbl. OCOOCHHOCTH pacIpeeNeHus dJCKTPOHOB M0 OPOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX UETHIPEX IEPUOA0B. DJICKTPOHHAS KOHPUTYpaIUs aTOMOB.

ITepnognueckuii 3akoH U [leproanyueckas cucteMa XUMAYECKUX 3JIEMEHTOB
. Y. MenaeneeBa. CBsi3b NepUOJUUECKOTO 3akoHa U [leproanyeckoid cCUCTEMBbI
xumuueckux anemeHToB [[. M. MenueneeBa ¢ COBPEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOUCTB XUMUYECKHX DJEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOKHBIX BEIICCTB IO TPYyIIaM M TEPHOJaM.
3HayeHHE EPUOIMUYECKOTO 3aKOHA B PA3BUTUHN HAYKH.

CtpoeHue BelecTBA. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBSI3U
(KOBaJICHTHAs HEMOJIIpHAs W TOJISIpHAas, MOHHAsA, METauIndyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJICHTHOW XUMHYECKOW CBsS3M (OOMEHHBIM M JOHOPHO-
aKnenTopHeii). BomoponHas cBs3b. BaneHTHOCTh. DIEKTPOOTPHUIIATEIILHOCTD.
Crenenpb okucieHus. MIOHbI: KAaTHOHBI U AHUOHBI.



BemectBa  MOJIEKYJIAPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  3aKOH
MIOCTOSIHCTBA COCTaBa BENIECTBA. T UMbl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT THUIA KPUCTALINYECKOU PEIIETKH.

[TonsiTue 0 aucnepcHBIX cUcTeMax. VICTUHHBIE U KOJUIOWHBIE PACTBOPHI.
MaccoBas 107151 BELIECTBa B paCTBOPE.

Knaccuduxarms HEOPTaHUY€CKUX COCIMHECHUM. Howmenknarypa
HEOPraHUYECKUX BEHIECTB. ['€HeTHYeCKas CBA3b HEOPTAHMYECKUX BEIIECTB,
MPUHAJIEKANMX K PA3IMYHBIM KJIACCaM.

Xumuueckas  peakmus.  Kiaccudukanmyss XMMHYECKHX — pEakIWid B
HEOPTaHUYECKOM U OPraHUYEeCKOM XHMHH. 3aKOH COXPAaHEHHsI MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUHU IPU XUMUYECKUX PEAKIIHSX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3NUIHbIX (akTopoB. OOpaTrMbIe
peakiuu. Xumuyeckoe paBHoOBecue. @DakTOpbl, BIUSIONIME HA COCTOSHHE
xumu4deckoro paBHoBecus. [Ipunaiun Jle [larense.

DnekTponuTHaeckas aucconuanusi. CHbHBIE 1 c1a0bie 3eKTposmThl. Cpena
BO/JIHBIX pACTBOPOB BEIIECTB: KUCJIasl, HEUTpalibHas, IIETOYHAS.

OKHMCIUTENHHO-BOCCTAHOBUTEIILHBIE PEAKIINH.

OKCHEpUMEHTAIIbHBIE METOJIbl W3YYEHHUs BEIIECTB M HMX MPEBpAILCHUM:
neMoHcTpanus Tadmui «llepuoaudeckas cucTeMa XUMUYECKUX 3jieMeHToB JI. .
MeHneneeBay, M3ydeHHEe MOJENEH KPUCTALTMYECKUX PEIIETOK, HAOMOIeHUE U
OTIMCaHME IEMOHCTPAIMOHHBIX U JAOOPATOPHBIX OTBITOB (Pa3jioKEHUE IEPOKCHTA
BOJIOPO/JIa B MPUCYTCTBUU KATAIM3aTOPa, ONIPEAEICHUE CPEABI pACTBOPOB BENIECTB
C TIOMOIIPIO YHUBEPCATHHOTO WHAMKATOpPA, PEAKIMH HOHHOTO OOMEHa),
IPOBEACHHUE MPAKTUYECKOU paboThl « BiusiHue paznmuaHbIX GaKTOPOB HA CKOPOCTH
XUMUYECKOU PEAKIIUNY .

Pacuérnblie 3agaun.

Pacuérel 1O ypaBHEHMSM XMMHYECKUX PEaKIUi, B TOM YHCJIE
TEPMOXUMHUYECKUE PacCy€Thl, pacU€Tbl C MCMHOJB30BAHUEM MOHATHS «MACCOBAas
JTOJISI BEIIECTBAY.

Heopranuyeckas xumus

Hemeramel. Tlonoxenune HemeraimioB B llepuoauueckoit  cucreme
xumudeckux snemeHToB J[. M. MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznyeckue CBOWCTBA HEMETAUIOB. AIUIOTPONHS HEMETAUIOB (HAa MpUMeEpe
KHUCJIOPO/J1a, cephl, hochopau yrieposa).

XVUMHUYECKHUE CBOMCTBA BAXKHEUIIIMX HEMETALIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpEeMHHs)) W HUX  COCIUHEHUA  (OKCHUIOB,
KHUCJIOPOJCOJIEPKAIIMX KUCIIOT, BOJIOPOAHBIX COCTUHEHUN ).

[IpruMeHeHNE BAXKHEUIIIMX HEMETAIUIOB U UX COCUHCHUIA.



Mertambl. [lonoxenne meramwioB B lleproanyeckon cucteMe XMMHYECKUX
anemenToB JI. M. MenneneeBa. OcoOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UYEK
aToMoB MetauioB. O0mue pusnyeckue cBorcTBa MeTauioB. CIIaBbl METAILIOB.
DIIEKTPOXUMUYECKUH P HANPS)KEHUI METAJUIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIMX METALIOB (HATpUH, Kajauii, KaJbIUH,
MarHui, aTFOMUHUM, ITUHK, XPOM, JKeJIe30, MEIb) U UX COCTUHCHUH.

O6ume crnocoObl moJydeHus: MeTauioB. [IpuMeHeHre MeTauloB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl M3YYCHHUsI BEIIECTB W HX NPEBPAILCHUM:
H3y4eHHE KOJUICKIMH «MeTauipl ¥ CIUIaBbl», 0Opa3loB HEMETAUIOB, PEIICHUE
AKCTICPUMEHTATLHBIX 3a7a4, HaOJOJICHWE W OMHCAaHWEe JIEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHIA ATFOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI04el, KAYeCTBEHHbIC PEAKIIMA Ha KAaTUOHBI METAJIIOB).

Pacuérnpie 3amaun.

Pacuérer mMacchl BemiecTBa Wi 00bEMa Ta30B M0 M3BECTHOMY KOJHUYCCTBY
BEIIICCTBA, Macce WM 00BEMY OJHOTO M3 Y4YaCTBYIOIIUX B PEaKIUHU BEIICCTB,
pacuérel Macchl (00BbEMa, KOJIMYECTBA BEIISCCTBA) IPOYKTOB PEAKITUH, €CJIU OTHO
13 BEIIECTB UMEET IIPUMECH.

XuMHS 1 )KU3Hb

Poip xumun B 00ecredeHnH 3KOJOTHYECKOM, SHEPTEeTHUCCKOM M THUIIEBOI
0€30MacHOCTH, Pa3BUTUU MEOUIMHBI. [IOHATHE O HAYYHBIX METO/aX MO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[lpenctaBneHuss 00 OOmMX HAyYHBIX MPUHIHUIAX MTPOMBIIIICHHOTO
MOJTyYECHUS] BOKHEUIIIMX BEIIECTB.

YemoBeKk B MHpE BEIIECTB M MAaTEPUAIOB. BAKHEUIINE CTPOUTEIbHBIC
MaTepUalibl, KOHCTPYKIIMOHHBIE MAaTepuaibl, KpPACKH, CTEKJIO, KEpaAMUKA,
MAaTE€pUAIBI JJISI DJIEKTPOHUKH, HAHOMATEPHUAIIbI, OPraHUYECKHE U MUHEPaIbHBIC
yn00peHus.

XaMusT U 3J0pPOBbE YEIOBEKA: IMPABWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBmiia 6€30MacHOT0 UCIIOIH30BaHMUS ITPENapaToB OBITOBOW XUMUHU
B IIOBCEIHEBHOM KU3HMU.

MexnpenMeTHbIE CBS3H.

Peamm3anusi MEXIpPEAMETHBIX CBS3€d MNpPU  HM3YYEHUH OOIIEH W
HEOPraHn4eCcKo XuMuM B 11 Kacce oCylecTBIsIETCsS YePE3 UCMIOJIb30BAHNUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TMOHSTHH, TaK W TMOHSITHH, SBJISIOMIUXCS
CHCTEMHBIMHU JIJIS OTIEJIbHBIX IPEAMETOB €CTECTBEHHO -HAYYHOT O IIUKJIA.

OO1me ecTecTBEHHO-HAYYHBbIE MOHATHS: HAy4YHbIM (PaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHaliu3, CUHTE3, KiIaccudukalus, TMEePUOJUIYHOCTb, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHNUE, U3MEPEHUE, SIBIICHUE.



®dusuka: Matepusi, SHEPTHsI, Macca, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOTI, PAANOAKTUBHOCTh, MOJIEKYJIA, JHEPTCTUICCKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIeCTBA, (PU3UUECKUE BEIMIMHBI M €IMHUIBI UX
U3MEpEHHSI, CKOPOCTb.

buonorusi: kierka, opraHu3sM, OdKocucTeMa, Ouocdepa, Makpo- U
MUKPOJJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpPTaHU3ME.

['eorpadus: MuHEpaIbl, TOPHBIC MIOPOJIBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTUTURO,
PECYpCHI.

TexHonorus: XumMu4deckasi MPOMBIIIIIEHHOCTh, METAJLTYPTHs, TPOU3BOICTBO
CTPOUTENBHBIX MAaTEpUANIOB, CENbCKOXO3SIIICTBEHHOE MPOU3BOJICTBO, IHUINEBAS
POMBIIUICHHOCTh,  (hapMarieBTU4ecKass TMPOMBIIUICHHOCTb, TPOU3BOJCTBO
KOCMETUYECKHX TMpPEernapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHajoB,
3JIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJHEI'O OBILEI'O ObPA3OBAHIMA

JIMUHOCTHBIE PE3YJIBTATDI

dI'OC COO ycranaBimmBaeT TpeOOBaHWA K pe3yIbTaTaM OCBOCHHUS
00yJarmyMHCsT TPOTpaMM CpeaHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeaMETHBIM M TpeaAMETHBIM). HaydHo-meronmueckoi OCHOBOWM IS
pa3paboOTKH IJIAHUPYEMBIX PE3YJIHTaTOB OCBOCHUS MPOTPAMM CPEIHEr0 OOIIETOo
00pa30BaHUs ABJIACTCS CUCTEMHO -1 TETHHOCTHBIM ITOIXOT.

B COOTBETCTBUM C CHUCTEMHO-IESITEILHOCTHBIM IOJIXOJA0M B CTPYKTYpeE
JUYIHOCTHBIX PE3YIbTAaTOB OCBOCHHUS TpeaMeTa « XUMHUS» Ha YPOBHE CPEIHETrO
00111eT0 00Pa30BaHUS BBIJICIICHBI CJICTYIOIIHE COCTABIISIOIINC:

OCO3HaHME OOYYArOIIMMHCST POCCHUHUCKON TpakTaHCKOW HACHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIBLHOCTH 1 CAMOOTPEEIIECHUIO;

HAIMYUE MOTHUBAIIMU K 00yUYEHUIO;

L[EJICHAITPABIIEHHOE Pa3BUTUE BHYTPEHHUX YOEKICHUI JTMYHOCTU Ha OCHOBE
KITFOUEBBIX IICHHOCTEH U UCTOPHUUIECKUX TPATUIINN 0a30BOM HAYKH XHUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaronMxcsi pyKOBOJICTBOBAaThCS B CBOCH
JEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMH, MPUCYIIMMU IEJIOCTHOU
CHUCTEME XUMHYECKOTO 00pa30BaHus,

HAJIMYHUE TPABOCO3HAHUSA SKOJIOTUUECKOU KYIbTYPhI U CIIOCOOHOCTH CTAaBUTH
LEIU U CTPOUTH YKU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHMS TMpeAMeTa «XUMUsS» HAOCTUTAOTCS B
CIMHCTBE Y4YEOHOWM W BOCIHUTATEIbHOW JEATEIHLHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LICHHOCTSIM U
U WjaeaJaMH POCCHMCKOTO TPaKIAHCKOTO OOIIECTBA, MPUHSATHIMU B OOIIECTBE
HOpPMaMM W  TpaBWJaMu  TOBEJCHUS, CIOCOOCTBYIOUIMMHU  IpOIeccam
CaMOIIO3HaHUsA, CaMOPa3BUTHUA M HPABCTBEHHOTO CTAHOBJICHUSA JIMYHOCTH
00yYarOIIUXCA.

JInyHOCTHBIE peE3yNbTaTbl OCBOEHUSI TMpeaMeTra «XUMHUS» OTPaAKaAIOT
C(hOopMUPOBAHHOCTH OTBITA IMO3HABATEIBLHOW W MPAKTUUECKOU JIESITEIILHOCTH
00yYaroIIMXCs M0 peam3alii MPUHATHIX B 00IIECTBE IIEHHOCTEHM, B TOM YHCJIE B
YacTH:

1) rpa:knaHCKOr0 BOCIMTAHUS

OCO3HaHUs 00y4aOUMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH,
YBOKEHUS K 3aKOHY U ITPABOTIOPSIIAKY;

MpEACTaBICHUS O COLHUAIbHBIX HOpPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTH IIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN Y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHIMOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U TMPUHMMATh MOTHUBBI, HaMEPEHHsI, JIOTUKY U
apTyMEHTHI IPYTUX NP aHAIM3€ PA3IMYHBIX BUJIOB y4€OHOU e TEeIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOIIEHHWA K MCTOPUYECKOMY M HAyYHOMY HAaCJEIHIO
OTCUECTBECHHOM XMMUM;

yBaKEHMsI K MpOLIECCY TBOpPYECTBA B 00JACTU TEOPUU U MPAKTHUECKOTO
IPUMEHEHNS XUMHUHM, OCO3HAHUS TOTO, YTO JOCTHIKEHUS HAYKH €CTh PE3YJIbTaT
JUIATENIbHBIX ~ HAOMIONEHUM, KpPOMOTIMBBIX 3KCIEPUMEHTAIbHBIX IOUCKOB,
NOCTOSIHHOT'O TPYZa Y4EHBIX U IPAKTUKOB;

MHTEpECA W TO3HABATEIIbLHBIX MOTHMBOB B IOJIyYEHHH U MOCJIENYIOLIEM
aHanu3e UHPOPMALUHU O MEPENOBbIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON
XHMMUY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHbIE C XUMUUYECKUMHU SIBICHUSAMH,
Y IPUHUMATh OCO3HAHHbBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO -HPABCTBEHHBIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE MOBEIEHUE U MOCTYNKH CBOMX TOBAPHUUICH C
NO3UIIMA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCJIEACTBUN ITHX
IIOCTYIIKOB;

4) popMupoOBaHUA KYJIbTYPbI 310POBbSI:

NOHMMAHUSl I[IEHHOCTeW 3I0pOBOTO U 0Oe3omacHOro o0pa3a KHU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIECHHUSI K COOCTBEHHOMY (PU3MuecKOMy U
IICUXUYECKOMY 3710POBBIO;

cobmoaenusi mpaBui Oe30macHOro oOpamieHusl C BElIeCTBAaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM IEATEILHOCTH;

NOHUMAHUSI LEHHOCTU MpaBWl MWHAUBUAYAIBHOTO U  KOJUIEKTMBHOTO
0€301MacHOT0 NOBEACHHUSI B CUTYAlLMSIX, YTPOKAIOLIMX 3/J0POBBIO U KU3HHU JIFOJIEH;

OCO3HaHMS MOCJEACTBUM U HENPUATHUS BPEIHBIX NPUBBIUEK (YIOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KypEeHHUs1 );

5) TPyA0BOTr0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HUCCIEN0BATEIbLCKOMN
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUYECKOM U JAPYrUX BHUAAX
NEATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacCTHE B PpCEIICHUM MNPAKTUYECKUX 3a1ady
COLMAIbHOW HAPaBJIEHHOCTH (B paMKax CBOEr0 Kjlacca, IKOJIbI);



MHTEpeca K MPaKTUUIECKOMY U3y4EHUI0 MPoQeccuil pa3IMuHoOro pojia, B TOM
YHCJIe Ha 0CHOBE IPUMEHEHUS ITPEAMETHBIX 3HAHUM 110 XUMUH;

YBOXEHUS K TPYAY, JJIOASM Tpy/Aa B pe3yIbTaTaM TPYIAOBOU IEATEILHOCTH,

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBUAYAIHHOW TpPaCKTOPHUHU
oOpazoBanus, Oyaymied mpodeccur U peanm3anud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHN K XUMUHU, UHTEPECOB U
noTpedHOCTEeH 0011IeCTBa;

6) 3K0J10rHYeCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH IIeJIECO00Pa3HOTO OTHOIIEHUS K MPUPOJE, KaK HUCTOUYHUKY
CYILIECTBOBAHUS )KU3HU Ha 3EMIIE;

MOHUMAHUS TJIOOATHHOTO XapakTepa AKOJOTUYECKHX MPOOJeM, BIMSHUS
HKOHOMHYECKHUX MPOIECCOB Ha COCTOSTHUE MPUPOTHOM U COLIMATILHOM CPEJIbL;

OCO3HAaHMS HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHKCHUNA XUMHH IS
pelIeHHs] BOMPOCOB PallMOHAILHOTO MPUPOI0NOJIb30BAHMS;

AKTUBHOTO HENPHUATHS JCUCTBUH, TMPUHOCAIIMX BpPEI OKPYKaIOMICH
NPUPOJHON Cpeae, YMEHHUSI MPOTHO3UPOBATh HEOIArOMPHUSATHBIE DKOJIOTHICCKUE
MOCJIEACTBUS IPEATPUHUMAEMBIX IEUCTBUI U IPEAOTBPAIIATh UX;

HAIMYHSI PA3BUTOTO SKOJOTUYECKOI0 MBILIUIEHUS, SKOJIOTUYECKOM KYJIbTYPBI,
OTIbITa JEeATeTbHOCTH AKOJIOTUYECKOM HaANpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMW B MO3HABATEIbHOW, KOMMYHUKATUBHOW M COLMAIBHOU
MPaKTHUKE, CTOCOOHOCTH ¥ YMEHHSI aKTUBHO MPOTHUBOCTOSATH HJIEOJOTUN
xemooouu;

7) HEHHOCTH HAYYHOI' O IO3HAHMSA:

c(hopMHUPOBAHHOCTH MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PA3BUTHS HAYKU U OOILIECTBEHHOW MPAKTHUKHY;

MOHUMAaHMs CHeNU(UKA XUMUU KaK HayKd, OCO3HaHHMS ©€ poju B
GbOopMUPOBAHUHN PAIMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHUH IEIOCTHOTO
MpeACTaBieHUsI 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIbl U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHHH Npo0JieM COXpaHECHUS
MPUPOTHOTO PABHOBECHSI;

yOexKAEHHOCTH B 0COOOW 3HAUMMOCTH XUMHUM JJII  COBPEMEHHOMU
IMBWIM3AIMU: B €€ T'YMAaHMCTUYECKOW HAMpaBJICHHOCTH M BaXHOW poOJIM B
CO3/1aHUH HOBOM 0a3bl MaTEpUAIbHOM KYJIbTYpbI, pELIEHUH III00ATbHBIX TP 00JIeM
YCTOWYUBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIIEBOU U
HKOJIOTUYECKOW 0€30MacHOCTU, B PA3BUTUU MEIUIIMHBI, 00ECIIEUYECHUN YCJIOBUMN
YCIIEIIHOTO TPyJla U SKOJIOTMYECKH KOMGPOPTHON KUZHU KAKIOrO 4YJICHA
00111eCTBa;

€CTECTBEHHO-HAy4YHOW TIPAMOTHOCTH: IIOHUMAHMSI CYIIHOCTH METOJIOB
MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIU3a U 00BSICHEHUS SIBJICHUH OKPYXKAOIETO MUpPA U
IIPOUCXOIAIINX B HEM U3MEHEHHH, YMEHUS JeJIlaTh 000CHOBAHHBIC 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (AKTOB W UMEIONMXCS JaHHBIX C MEJIb0 TOJyYCHUs
JIOCTOBEPHBIX BEIBOIOB;

CITOCOOHOCTH CaMOCTOSTEIbHO HCIOJH30BaTh XHMHYCCKHE 3HAHUS IS
pelreHus mpo06ieM B pealTbHbIX )KH3HEHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHUIO U UCCJICOBATEbLCKOM IS TETbHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHUIO U
caM000Opa30BaHUIO, K AaKTHUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUU 10 XUMHUU B
COOTBETCTBUU C )KU3HECHHBIMH TTOTPEOHOCTIMH,

HHTEpECa K OCOOCHHOCTSIM TPpyZa B pa3IMUHBIX CcPepax mpodeccruoHaTbHOM
JESITETHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATbI

MeranpenMeTHbie pe3yabTaTbl OCBOCHHSI y4€OHOTO MpeaMera « XUMUs» Ha
YPOBHE CPEITHET0 001Iero 00pa30BaHus BKIFOYAIOT:

3HauYMMble 11 (OPMHUPOBAaHUS  MHUPOBO33PEHHUS  OOYyYaroUMXCs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIC) 00IIeHAYYHbIE TOHATHS, OTPAXKAIOIIHIE
LEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEUU(PUKY METOJ0B IO3HaHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, PHEPTHs, SIBJICHUE,
IpoIIecC, CUCTEMA, HAYUYHBIN (PAKT, MPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHKE, HAOMIOeHIE, U3MEPEHUE, SKCTIEPUMEHT U APYTHUE);

YHUBEpCalbHbIE yueOHbIe AeWcTBUA (IT03HABaTeIbHbIE, KOMMYHHUKATUBHBIE,

pETyISATUBHBIC), 00eCIIeYrBarOIIHe dhopMHupoBaHUE (YHKITMOHATBHOM
IPAaMOTHOCTH U COIMATLHON KOMIICTEHIINY 00y4aroIUXC;
CITOCOOHOCTH 00yJaroImmxcs HCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PCHUECKIE 3HAHWUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBUA B O3HABATEIIbHOW M COLMAITbHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPaXKalOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATCIIbHBIMH, KOMMYHHKAaTHBHBIMA W PETYISTHUBHBIMH
JICHCTBUSIMU.

OBiaseHne  yHUBEpPCAJbHBIMH  Y4eOHbIMH  TO3HABATEJbHBIMHU
AelCTBUSIMHU:

1) 6a30Bble JJOrMYecKue 1eiCTBUA:

CaMOCTOSTENbHO  (OPMYJIMPOBATh M aKTyalM3UpPOBaTh  MPoOsIEMY,
BCECTOPOHHE €€ pacCMaTPUBATH;

ONPENETATh LEU JCATEIbHOCTH, 33JaBas IMAPAMETPbl M KPUTEPUU UX
JIOCTUKEHNS, COOTHOCUTH PE3YJIbTATHI ACATEIIbHOCTHU C IMOCTABICHHBI MU LETISIMU;

HCTOJIb30BaTh NIPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIIIICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHSATUNA M yCTAaHABJIMBATh MX B3aWMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS 1J1s1 00BSCHEHUS OTIEIbHBIX PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHHWS M KPUTEPUM JJS KIaCCU(PHUKAIMK BEIECTB U
XUMHUYECKHUX PEAKIUN;

YCTaHaBJIMBaTh MNPUYUHHO-CJEICTBEHHBIE CBA3H MEXAY HW3y4YaeMbIMH
SBJIICHUSIMU;

CTPOUTHh JIOTUYECKHE PACCYXKIEHUS (MHIYKTUBHBIC, JE€IyKTUBHBIC, IIO
AHAJIOTHHN), BBISABIATH 3aKOHOMEPHOCTH M IPOTHBOPEUYMS B PacCMaTpPUBAEMBIX
SBJICHUAX, (POPMYIUPOBATH BBIBOIbI U 3aKJIIOYEHMUS;

IIPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOIb3YEMBIE B XUMUN CUMBOJINYECKHE
(3HaKOBBIE) MOAEIH, TPEOOPA30BBIBATH MOIENIBHBIE TPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJIeMEHTa, XuUMHU4YecKas (opmysa, YypaBHEHHE XUMHUUYECKOM
peakuu — MpU PEUIeHUH Y4eOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
IPUMEHATh HA3BAHHBIE MOJIENIbHBIE MPEACTABICHUS 1JIS1 BBISIBJICHUS XapaKTEPHBIX
NPU3HAKOB U3y4aEMbIX BEIIECTB U XUMHUYECKUX PEAKIIHIA.

2) 6a3oBbI€e HCCIEA0BATENIbCKHE AeICTBUS:

BJIAJIETh OCHOBAaMHU METOJIOB HAyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEaKInii;

(bopMynupoBaTh LU U 3a/1a4H UCCIIeI0BAaHU, UCTIOJIb30BaTh MIOCTABJICHHBIC
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOINPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIs1 POPMHUPOBAHMS TUMOTE3bI 0 MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYK/ICHUM;

BJIQJICTh HABBIKAMHU CAMOCTOSITENIBHOTO IUIAHUPOBAHUA W IIPOBEICHHUS
YUYEHHUUECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJI0M
IpOoILIecCa, CaMOCTOSATENLHO MPOTHO3UPOBATh €ro pe3ynibTar, (HopMyIUpOBaATH
000011LIEHNSI 1 BBIBOJIBI OTHOCUTEIBHO 1I0CTOBEPHOCTH PE3YIIHTATOB UC CIIEI0BAHH,
COCTAaBJISITh 000CHOBAaHHBIN OTYET O MPOIEIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIe0BaTeNbCKOW M MPOEKTHOMN
NeSITebHOCTH, TPOSBISITE CIHOCOOHOCTh UM TOTOBHOCTH K CAMOCTOSITEILHOMY
IIOMCKY METOJOB PpEIICHUs IPAKTUYECKUX 3a1ad, IPUMEHECHUIO Pa3JIU4HBIX
METOJ OB ITI03HAHUS.

3) paboTa c uH(pOpMALIHEH:

OpPUEHTUPOBATbCS B PA3JMYHBIX HCTOYHMKAX HH(opManuu (Hay4dHO-
NOMyJsIpHasl JIMTepaTrypa XMMUYECKOTO COJEp>KaHUsA, CHPABOYHBIE MOCOOUS,
pecypcnl MHTEpHETa), aHAIU3UPOBaTh MH(OOPMALIMIO PA3IMYHBIX BUAOB U (hopM
IIPEACTABIICHUS, KPUTHYECKH OLICHUBATH eé JIOCTOBEPHOCTH 17}
HENPOTUBOPEUYNUBOCTB;



bopMyIMpOBaTh 3aMPOCHl U MPUMEHATh Pa3JIMIHBIE METOIBI TIPHU MOUCKE U
otbope wuH(OpMarMK, HEOOXOAMMOW JIA BBITIOJHEHUS Y4YE€OHBIX 3ajad
OMPENEIIEHHOTO TUIIA;

nproOpeTaTh OMBIT HWCIOJIb30BaHUS HWH(OPMAIMOHHO -KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  TpeACTaBICHUS
uHbopMaIu (cxeMbl, rpaduKu, AUarpaMMbl, TAOIUIIbI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KayeCTBE CpeACTBa Mpu padbore ¢
XUMUYECKON uHPOpMaNueld: NPUMEHATh MEXIpeaMeTHbIe ((u3udecKue u
MaTeMaTHYECKHE) 3HAKW M CUMBOJIBI, (DOPMYIIbI, a0OpeBUATyphl, HOMEHKIIATYPY;

WCIIOJIb30BaTh U MpPeoOpa3oBHIBATh 3HAKOBO-CUMBOJMUYECKUE CPEICTBA
HarJIsiTHOCTH.

OBiajeHue yHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMU 1€ HC TBUSIMH :

3a[1aBaTh BOIMPOCHKI M0 CYIIECTBY 00CYKAAaeMOM TEMbI B XOJI€ 1Uaora U/uim
JTUCKYCCUHM, BBICKa3bIBaTh Hied, (GOPMYyIUPOBaTh CBOU  MPEIJIOKEHUS
OTHOCHTEJIHHO BBITIOJHEHHUSI P E/IJI0KEHHO M 337124,

BBICTYNATh C TMPE3CHTAIMEH pPe3yJbTaTOB IMO3HABATEIbHOUW ACSITENHLHOCTH,
MOJTy4€HHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU IIPH BHITIOJTHEHUH
XUMHUYECKOTO AKCIIEPUMEHTA, MPAKTUYECKON pabOoThI 10 UCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, pealn3alid y4eOHOTO MpoeKTa U (GOPMYIUPOBATh BHIBOIbI
[0 pe3ysbTaTaM MPOBEAEHHBIX MCCIEIOBAHUI MyTEM COTJACOBAaHUS MO3ULUHN B
X0J1e 00CYKAeHUs 1 0OMEHA MHEHUSIMH.

Ogi1aieHHe YHUBEPCAJIbLHBIMY PeTyJIATHUBHBIMHU A€ CTBUAMM:

CaMOCTOSTENbHO IUIAHUPOBAaTh U OCYLIECTBISITH CBOIO I103HABATEIILHYIO
NeSITeNbHOCTD, Ompenenss e Lend W 3aJadyd, KOHTPOJMpPOBaTb U IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh MPEMJIAaracMblil  alTOPUTM JEHCTBUN TPU
BBINIOJIHEHUM YYE€OHBIX W HCCIIENOBATEILCKUX 3a/1a4, BbIOMpaTh HauboJiee
3 QPEeKTUBHBIN CcrOCO0 MX peleHUs ¢ Y4YETOM MOJy4eHHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUECKHUX PEaKIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH IEATEILHOCTH Ha OCHOBE CaMOaHaIn3a
U CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpeameTHbie pe3yibTaTbl OCBOEHUA Kypca «OpraHudeckas XAMHS»
OTPaXkaroT:

C(hOpMUPOBAHHOCTH MPEJACTABJICHUA O XHMHYECKOW COCTaBJISIOIIECH
€CTECTBEHHO-HAy4YHOW KapTUHBI MHUpPA, POJU XUMUU B TMO3HAHUU SIBJICHUU



npupoabl, B (POPMHUPOBAHMU MBIIUICHUS U  KYJbTYypbl JUYHOCTH, €&
(GYHKIMOHATIBHOM IPaMOTHOCTH, HEOOXOAUMOM I PEIICHUS TPAKTUUECKUX 3a1a4
Y 9KOJIOTHUECKU 00OCHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKHMX  3HAHWUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIAralolMe MOHATUSA (XMMUYECKUM DJIEMEHT, aToOM, 3JIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIbHOCTh, XUMHUY €CKasl
CBSI3b, CTPYKTypHas dopMmyna (pa3BEpHyTas W COKpAIIEHHAs), MOJb, MOJIIPHAS
Macca, MOJSIPHBIM OOBEM, YrIepOIHBIN CKeneT, (YHKIMOHAIbHAS TPYIINA,
paauKall, H30MepHsl, U30MEPBI, TOMOJOTUYECKHUH PsiJl, TOMOJIOTH, YTJIE€BO 1O OJIbI,
KHCJIOPOJT ¥ a30TCOJIeprKale COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COETMHEHMS] ); TEOPUU U 3AKOHBI (TEOPHSL CTPO CHUS
oprannueckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3BIK XMMHUHU; MUPOBO33PEHUYECKHE 3HAHMS,
JeKalMe B OCHOBE MOHUMAHUSI MPUYMHHOCTA M CHUCTEMHOCTH XUMHUYECKHUX
SABJICHUH, (PAKTOJOTHMUECKUE CBEIEHUS O CBOMCTBAX, COCTaBe, MOJYyUYCHUU U
0€30MacHOM HCTIOJHF30BAHUU BAXHEHIINX OPraHMYECKUX BEHIECTB B OBITY H
MPaKTUY€CKOM AeSTENbHOCTH YEIOBEKA,;

c(hOpMHUPOBAHHOCTh YMEHUI BBISBISTH XapakTepHbIC NMPU3HAKU MOHATHUH,
YCTaHaBJIMBaTh UX B3aMMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIIME MOHATUSA IIPU
OIIMCAaHNUHU COCTABA, CTPOCHUS U IPEBPAILECHUN OPTaHUYECKUX COETUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUN HCIOIb30BaTh XMMHYECKYI0 CHMBOJIMKY JIJISI
COCTaBJICHHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAILEHHON)
dopMynn OpraHMYecKMX BEIIECTB UM ypPaBHEHHH XUMHUECKHX PEaKIIUH,
M3TOTABJIMBATh MOJEINA MOJIEKYJI OPTaHUYECKUX BEUIECTB I WIIFOCTPALUNA UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABJIMBATh MPUHAIJICKHOCTh H3yYEHHBIX
OPTaHMYECKHUX BEIIECTB IO HX COCTaBY M CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne CoeauHeHur (YIrJIeBOJOPOAbl, KHUCIOPOA U a30TCOJEpIKAallye
COCIMHEHUSA, BBICOKOMOJEKYJSIDHBIE COCAWHEHMsI), JaBaTh MM HAa3BaHUS IIO
cuctematnueckoii HomeHnknarype (IUPAC), a takxe mpuBOAUTH TPUBHAIbHBIE
Ha3BaHMsI OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, MPOIMWJIEH, AlleTUJIEH,
ATUJICHTJIMKOJIb, TJIMUEPHUH, (EHOJ, (popMalbaerul, aueTaabJAerull, MypaBbuHas
KHCJIOTA, YKCYCHAas KUCJIOTA, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KHCJIOTA, TIIF0K034,
(bpyKTO3a, Kpaxmai, HEJUIH0I03a, TJIUIHUH);

C(hOpMHUPOBAHHOCTh YMEHHUSI ONPENETSATh BHUABl XUMUYECKOW CBS3H B
OpraHUYECKHUX COCTMHEHUSX (OJMHAPHbBIC U KPATHbIE);



c(hOPMUPOBAHHOCTh YMEHHS MPUMEHATH IMOJIOKEHHUSI TEOPUU CTPOEHUS
opranndeckux BemecTB A. M. bytnepoBa a1 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBAa M CTPOEHMSI; 3aKOH COXPAHEHHSI MAaCChI BEILIECTB;

c(hopMHUPOBAHHOCTh  yYMEHUW  XapakTepU30BaTb COCTaB, CTPOCHHUE,
dbusznuecKkue M XMMHUYECKHE CBOMCTBA TUIUYHBIX MPEACTaBUTENCH pa3IUYHBIX
KJIACCOB OPTAHWYECKUX BEIIECTB (METaH, 3TaH, 3TWJIECH, IPOIWJIEH, AllCTUIIEH,
Oyraguen-1,3, MmerunOyraaueH-1,3, GeH30/, METaHOJ, 3TaHOJ, STHUJICHTJUKOJIb,
[NIMUEepUH, (DeHOJI, aleTalbJeru], MypaBbUHas U YKCyCHas KHCJIOTbI, TJIHOKO3a,
Kpaxmajl, [eJUII0JI03a, aMUHOYKCYCHAs! KUCJI0Ta), WILTFOCTPUPOBATh TEHETUYECKY IO
CBSI3b MEXJY HUMH YPAaBHEHHSIMU COOTBETCTBYIOUIMX XMUMHUYECKUX PEAKLUN C
UCII0JIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(hopMHUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOUHUKH YTJIEBOJOPOIHOTO
Coipbsi (He(Th, TPHUPOIHBIA Ta3, Yrojb), CIOCOOBI WX TepepabOTKH U
NpaKTUYECKOE MPUMEHEHNE MPOTYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJMUTH BBIYHUCIEHHUS IO XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEUIECTBA WM MPOAYKTa
peaKku IO HU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WM IPOJYKTOB PEAKLIUN);

c(hopMHUPOBAHHOCTh YMEHHMM BIAJECTh CHCTEMOW 3HAHWA 00 OCHOBHBIX
METO/1aX HayYHOI'O MO3HAHMsI, UCTI0JIb3YEMbIX B XUMHUU ITPU U3YUEHUH BEILECTB U
XUMUYECKUX sIBJIeHUH (HaOoAeHne, U3MEpEHNE, SKCTIEPUMEHT, MOJIETUPOBAHHUE),
UCIIOJIb30BaTh CHCTEMHBIE XMMHWUYECKHME 3HAHMS JUIsl NPUHATHS PEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

c(hopMHUPOBAHHOCTH YMEHHIA COOJTIOATh MPaBUJIA MTOJIb30BAHM XUMUUEC KO 1
nocynoil W nabopaTtopHbIM 00OpYyIOBaHUEM, a TAaKXKe MpaBuiia OOparieHus c
BEUIECTBAMHM B COOTBETCTBMM C MHCTPYKLMSAMU IO BBINOJHEHUIO JIAOOPATOPHBIX
XHUMHUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBIMOJHATH XUMUYECKUUN
HKCIIEPUMEHT (MPEBPALIECHUS OPTAHUYECKUX BEIIECTB IPU HArPEBAHUU, ITOJTyYEHUE
TUJICHA W H3YYEHUE €ro CBOMCTB, KAUYECTBEHHbIC PEAKUMU OPraHUYECKUX
BELIECTB, JCHATypauusi OEKOB NpPU HArpeBaHWH, LIBETHHIE PEaKUUU OEJKOB) B
COOTBETCTBMM C MpAaBWIAMH TEXHUKM O€30MacCHOCTH MpU OOpalieHuu c
BEUIECTBAMH M J1a0OpaTOpHBIM OO0OPYIOBaHUEM, MPEACTABIATh PE3YJIbTaThl
XMMHUYECKOTO JKCIEPUMEHTa B (POpME 3alMCH ypaBHEHUH COOTBETCTBYIOIIMX
peaxkuuii 1 GOpMyJIMPOBATh BEIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

C(hOpMHUPOBAHHOCTh YMEHMN KPUTHUECKU aHAIM3UPOBATH XHUMUYECKYIO
uHbOpMAIMIO, IOJyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MAacCOBOM
uHpopmaimu, IHTepHET U APYTUX);



chopMupoBaHHOCTP ~ yMEHHUH  coOOMIOAaTh  MPaBWIA  OKOJOTHYECKH
11e1eco00pa3HOTr0 TOBEACHUS B OBITY W TPYAOBOM JEITEILHOCTH B IIEIAX
COXpaHEHHUS CBOETO 3JI0POBBS M OKpYXKaromleld MPUPOJHON Cpeabl, OCO3HABATh
OTIACHOCTh BO3JCHCTBHS Ha >KMBBIC OPTAHW3MBI OIPEACIEHHBIX OPTaHWYSCKHUX
BEIeCTB, MOHMMAast cMbICH Tokasarens [1/IK, moscHsATh, Ha mpuMepax CIIOCOObI
YMEHBIIIEHUSI W TPEJOTBPAIICHUS WX BPEIHOTO BO3JCUCTBHS HA OPTaHU3M
YeII0BEKa;

JUIsT 00yYaroMXCcs C OrPaHUYECHHBIMU BO3MOKHOCTSIMH 3J0POBBS: YMEHHUE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHU;

UL CJETBbIX W CHa0OBUASIIMX OOyYaromMXcsi: YMEHHE HCIOIb30BaTh
penbedHO-TOYEUHYI0 cucTeMy oO0o3HadeHui JI. bpaitns nis 3anmmucu XuMu49ecKux

dbopMyL.

11 KJIACC

[Ipenmernbie pe3ynbTaThl OCBOEHUS Kypca «OOIas u HeopraHudeckas
XUMMUSD» OTPaKaroT:

chopMUPOBAHHOCTh TPEACTABICHUM: O XUMHYECKOH COCTaBJISIOMICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpA, POJM XUMUM B IIO3HAHWU SIBJICHUU
Opupoasl, B (OPMUPOBAHMM MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(byHKIMOHATHLHOM TPaMOTHOCTH, HEOOXOUMOM J1JIs pEIICHUs MPAKTUYECKUX 3a/1a4
U SKOJIOTMYECKHM 0OOCHOBAaHHOT'O OTHOILIEHHUSI K CBOEMY 3/I0POBbIO U MPUPOJTHOU
cpexnc;

BIIQJICHUE  CUCTEMOM  XMMMYECKHX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIAraloue MOHATHS (XMMUYECKHM 3JIEMEHT, aroM, M30ToM, s-, p-, d-
ANIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJIIPHBI OOBEM,
BAJICHTHOCTb, JIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCJICHHS, XUMHUUYECKas CBA3b
(KOoBaJICHTHAs, HOHHAs, METAIUIMYE€CKasl, BOJOPOIHAs ), KpUCTAILIMYECKasl pELETKA,
TUIIBI  XUMHUYECKUX PpEaKLUM, pacTBOP, JJEKTPOJIUTBHI,  HEIJIEKTPOJMTHI,
ANIEKTPOJIMTHYECKAST JIUCCOLMALMSA, OKHUCIUTENb, BOCCTAaHOBUTENb, CKOPOCTH
XUMHYECKON peakuuu, XUMHUYECKOE PaBHOBECHUE); TEOPUM U 3aKOHBI (TEOpHs
ANIEKTPOJIMTUYECKON Auccoumanuu, nepuoandeckuii 3axkon . M. Menneneesa,
3aKOH COXPAHEHMUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUN
IpU XUMHUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SA3BIK XHMUHU,
MHPOBO33PEHUECKNE 3HAHUSA, JIKAIIME B OCHOBE NMOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBJICHUU, (DAaKTOJOTMUYECKHUE CBEIEHUS O CBOMCTBAX,
COCTaBe, OJIy4E€HUH U 0€30MaCHOM HCTI0JIb30BaHUH BAKHEHIIINX HEO PraHuyeCc KUX
BEUIECTB B OBITY M MPAKTUYECKOM 1€ TENbHOCTH YEI0BEKa,



c(hopMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIC MPU3HAKK TOHATHUH,
YCTaHaBJIMBaTh WX B3aHMMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIIME MOHATUS TTPU
ONMCAHUU HEOPTAHUYECKUX BEIMIECTB U UX NIPEBPALCHHIA;

c(hopMHUPOBAHHOCTh YMEHUW MCTOJIb30BATH XUMUYECKYIO CUMBOJIMKY JJIst
cocTtaBiieHus (GopMysl BEHICCTB W  ypaBHEHUH XUMHUYECKUX  PEaKIUH,
cuctemarndeckyro HomeHkIarypy (IUPAC) u TpuBranbHbIC Ha3BaHUS OTIACIbHBIX
HEOPTaHWYECKUX BELIECTB (yrapHbl Ta3, YIVIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETraléHasl U3BECTh, MUTHEBAS COJA, TUPUT U APYTHE);

c(hopMUPOBAHHOCTH YMEHUI OTIPEENATH BAICHTHOCTD U CTETIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEIUHEHUAX PA3JIMYHOTO COCTaBA, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, MOHHAs, METANTMYECKAs], BOJOPOJHAsI) B COCAMHEHUSX, THII
KPHUCTAIUIMYECKOW PEMIETKH KOHKPETHOI'O BEIIECTBA (ATOMHAs, MOJIEKYJApHas,
VMOHHAs1, METAJUIMYECKast ), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHUY €CKUX
COCIUHCHUI;

c(hopMHUPOBAHHOCTH YMEHUI yCTaHaBJINBATh MPUHAJIEKHOCTD
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBy K ONpenelaEHHOMY Kiaccy/Tpymre
COEIMHEHUHN (ITPOCThIE BEUIECTBA — METAUIBI 1 HEMETAILIbI, OKCH/IbI, OCHOBAHMS,
KHUCIIOTHI, aM()OTEpHBIEC TUAPOKCHUIBI, COJIN);

c(hopMHUPOBAHHOCTh YMEHHUI PACKpPbIBATh CMBICI IEPUOANYECKOTO 3akoHa J].
. MenneneeBa u 1€MOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, 00BSICHUTENBHYIO
U TIPOTHOCTHYECKYIO (PYHKIIMH;

c(hOpPMUPOBAHHOCTh YMEHUH XapakTEpU30BaTh AIIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »dJeMEHTOB 1—4 mnepuonoB Ilepumoamueckoil cUCTEMBI
xumuueckux snemeHtoB JI. M. MenpaeneeBa, MCNoOnb3ys NOHATUS «sS-, p-, d-
DJIEKTPOHHBIE opOuramm», «IHEPTEeTUYECKUE YPOBHI, OOBACHSTH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U UX COCIUHEHUMN
110 nepuogam u rpynnam Ileproauueckoi CHCTEMBI XUMHAYECKUX d51eMeHTOB /1. 1.
Menpeneena;

c(hopMHUPOBAHHOCTh YMEHHH  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XUMUYECKME CBOMCTBA HEOPTAHMYECKUX BELIECTB PA3JIMYHBIX KIACCOB,
MOATBEPKIAATh CYIIECTBOBAHUE IEHETUYECKOW CBSA3M MEXIY HEOPraHWYECKUMU
BEILECTBAMH C IMOMOILBIO YPABHEHUIM COOTBETCTBYIOIINX XUMHUYECKUX PEaKLINN;

C(hOpMHUPOBAHHOCTHh YMEHHMSI KJIACCUPHUIMPOBATh XUMUUYECKHUE PEAKIIUU TIO
Pa3IMYHBIM TpU3HAKaM (YHUCIy U COCTaBY PEarvpyroUMX BEIIECTB, TEINIOBOMY
7 (deKTy peakiru, U3MEHEHUIO CTENECHEH OKUCIIEHUS 3JIEMEHTOB, 00paTUMOCTHU
peaKkuy, y4acTHIO KaTalln3aropa);

Cc(hOopMHUPOBAHHOCTh YMEHHMI COCTaBISITh YPaBHEHHUsS] PEAKUUN pPa3IMYHBIX
TUIOB, MOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMII HOHHOTO OOMEHA, yY UThIBas
YCJOBUS, IPU KOTOPBIX 3T PEAKLIUH UAYT 0 KOHIIA,;



c(hOpMUPOBAHHOCTh YMEHMM MPOBOJAUTH PEAKIUH, TOITBEPKIAIOIINIE
Ka4eCTBEHHBIM COCTaB pa3MUYHBIX HEOPraHUUECKUX BEIIECTB, PAacClO3HABAThH
OTIBITHBIM MYyTEM MOHBI, TPUCYTCTBYIONIME B BOJIHBIX PACTBOPAX HEOPTAaHUUECKUX
BEIIIECTB;

c(hOpMHUPOBAHHOCTh yYMEHUW PACKPBIBATh CYIIHOCTb OKHCJIMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIA TTOCPEICTBOM COCTABJICHUS AJIEKTPOHHOT O OanaHca
ITUX PEaKLINN;

c(hopMUPOBAHHOCTH YMEHUI 0OBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkiu OT Pa3IUIHBIX PAKTOPOB; XapaKTep CMEIICHUS XUMHYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTBus (mpuHiui Jle [larense);

c(hopMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMHYECKHE MPOIECCHI,
JIeKAIIME B OCHOBE MPOMBIIIIEHHOTO TMOJYYEHUsI CEPHOM KUCIOThI, aMMHUaKa, a
TaKke CPOPMHUPOBAHHOCTH MPEACTABICHHH 00 OOIMMX HAyYHBIX MPUHIAIMAX U
HKOJIOTMYECKUX MPOOIIeMax XUMUYECKOTO MPOU3BOACTBA;

c(hopMHUPOBAHHOCTh YMEHWW MPOBOJWUTH BBIYUCIICHUS C HCIOJb30BaHUEM
MOHSATHUST «MaccoBasi TOJsI BEIIECTBA B PacTBOPE», 0OBEMHBIX OTHOIIICHUH Ta30B
IPU XUMHUYECKUX PEAKIUSIX, MAaCChl BEIIECTBA WM 00bEMA Ta30B IO U3BECTHOMY
KOJIMUECTBY BEIIECTBA, MAaCCE€ WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIUIOBOTO 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl
BELIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTh YMEHHI COOJIIOaTh MPABUIIA [TOJIb30BAHU XUMUUEC KO I
nocynoil 1 nabopaTtopHbIM 00OpYyIOBaHUEM, a TAaKXKe MpaBUiIa OOpalIeHUs C
BEUIECTBAMHM B COOTBETCTBMM C MHCTPYKLMSAMU IO BBINOJHEHUIO JJAOOPATOPHBIX
XUMUYECKUX OTIBITOB;

Cc(hopMHUPOBAHHOCTh YMEHHM IUIAHUPOBATh W BBITIOJHATH XUMHUYECKHIMA
HKCIIEPUMEHT (Pa3yIokKEHHE NMEPOKCHUIA BOJOPOIa B IPUCYTCTBUM KaTaIM3aropa,
ONpENEICHNE CpENbl PacTBOPOB BEUIECTB C IOMOIIBIO YHHBEPCAIBLHOIO
WHAUKATOpA, BIMSHUE PA3IUIHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU PEaKITUH,
peaKkiMu MOHHOTO OOMEHa, KaueCTBEHHbIC PEakluu Ha Cyhb(ar-, kKapOoHar- U
XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHUS, PEUICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 IO
TemaM «Mertawiel» U «Hemetawby) B COOTBETCTBUU C MpPaBUIAMH TEXHUKU
0€30MacHOCTH IPU OOPALIEHNH C BEIIECTBAMU U J1a00PAaTOPHBIM 000PYIOBAHUEM,
NPENCTABIATh PE3YAbTaThl XUMHYECKOTO SKCIEpUMEHTa B (opMe 3amucu
YPaBHEHUN COOTBETCTBYIOLIMX PEAKIUN U (HOPMYIUpOBaTh BBIBOJABI Ha OCHOBE
ATHUX PE3YJILTATOB;

C(hOpMHUPOBAHHOCTh YMEHHN KPUTHUECKU aHAIU3UPOBATH XHUMUYECKYIO
uHbOpPMAIMIO, TOJyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpPEACTBa MAacCOBOU
KOMMYHHUKaIUu, IHTepHET U APYrux);



chopMupoBaHHOCTP ~ yMEHHUH  coOOMIOAaTh  MPaBWIA  OKOJOTHYECKH
11e1eco00pa3HOTr0 TOBEACHUS B OBITY W TPYAOBOM JEITEILHOCTH B IIEIAX
COXpaHEHHUS CBOETO 3JI0POBBS M OKpYXKaromleld MPUPOJHON Cpeabl, OCO3HABATh
OTIACHOCTH BO3ICHCTBHS Ha )KHUBBIC OPTAHU3MBI OTIPEIEIIEHHBIX BEIIECTB, TOHUMas
cMbica mokasarens IIJIK, mosicHATP Ha mpuMepax CIOCOOBI YMEHBIICHUS U
NPENOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHUS HA OPTaHNU3M YEJIOBEKa,;

JUIST 00YYaroNMXCs ¢ OrPaHMYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBBS: YMCHHE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJaX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHU;

UL CJETbIX W CcHabOBUASIIMX OOyYarolMXCsi: YMEHHE HCIOIb30BaTh
penbedHO-TOYEHHYI0 cucTeMy oO0o3HadeHui JI. bpaitns ns 3anmmucu XuMu49ecKux

dbopMyL.
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METaHOJI ¥ TAHOJI.




BonoponHascsssb

18

MHOroaroMHbIe CITUPTHI:
OTUJICHITIUKOJIb U TTIMLCPUH

19

DeHOII: CTPOCHUE MOJIEKYJIBI,
(¢u3nueckue U XMuMHUYECKHE
CBOMCTBA, IPUMEHEHUE

20

Anpneruapl: GopManbaerua u
arerajgpaerua. AieTod

21

OIHOOCHOBHBIE MPEICTBHBIE
Kap60HOBbIC KHUCJIOTHIL: MypaBBI/IHaSI
U yKCyCHast

22

[Ipakruueckas pabota Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KUCJIOTBD)

13.02

23

CTeapI/IHOBaH H OJICMHOBAaA KMCJIOTHI,
KaK IpCACTAaBUTCIIN BBICHIMX
Kap6OHOBLIX KHCJIOT

24

Mpb11a Kak cOJIM BBICIIIMX
KapOOHOBBIX KHCIIOT, X MOIOIIECe
NelcTBHUE

25

CnoxxHble 3(Upbl KaK TPOU3BOHBIC
KapOOHOBBIX KUCJIOT.
IMaponuscnoxHBIXIGHpPOB

26

Kupsl: runponus, npuMeHeHue,
OuooTNYecKast poJib KUPOB

27

VYTrieBopl: coCcTaB, KacCu puKaIus.
Baxueinume npeacraBuTENN:
TII0K03a, (pyKTO3a, caxaposa




28

Kpaxman u nemnonosa kak
MIPUPOAHBIE TOJIUMEPBI

29

KontponbeHas paborta o pasaeny
«Kucnmoponaconepxaime
OpraHUYECKUE COCTUHCHUSD/
Bceepoccuiickas nmpoBepodHas
pabora

14.04

30

OOmias xapaKkTepuCTHKA
a30TCOACPKAMX OPraHUYECKUX
coenuHennii / Beepoccuiickas
npoBepouHas paborta

31

AMUHBI: METHJIAMHAH U aHUJIMH

32

AMHMHOKHUCIIOTHI KaK aMm(poTepHbIe
OpPraHUYECKUE COCAUHEHUS, UX

ouonornyeckoe 3HaueHue. Ilentuan.

benkukaknpupoHbIEBBICOKOMOJIEKY
JISIPHBIECOECTUHEHU S

33

OCHOBHBIE HOHATHUS XUMUHU
BBICOKOMOJICKYJISIPHBIX COG,Z[I/IHGHI/Iﬁ

34

OCHOBHBEIC METOJbI CUHTEC3a

BBICOKOMOJICKYJISIPDHBIX COCIMHEHUM.

[TnacTMacchl, kKaydykd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

34




11 KUIACC

Ne

n/
n

Temaypoka

KoauyecTrBo4yacoB

Bce
ro

KounrpoasHusiep
adoThbI

IIpakTH4yeckue
padoThI

Jarauzyu
eHust

JJeKTpoHHBbIe M ( poBbIEe0Opa3oBaTe
JIbHbIEPeCypChl

XAMUYECKUH BJIEMEHT.
ATOM. DIIEKTpOHHAas
KOH(uTypamus: aToMoB

[lepuoauueckuii 3aKOH U
[lepnonnueckas cucrema
XUMHYECKHX 3JIeMEHTOB /.
H. MenpaeneeBa, UX CBA3b C
COBPEMEHHOW Teopuei
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH
W3MECHEHUS CBONCTB
XUMHUYECKUX DJIEMEHTOB U
UX COCMHEHUM 1O
TpyIIaM U MepUoJiaM.
3HavYeHu e MepPUOIUYECKOrO
3aKOHA W CUCTEMBI
XUMUYECKHX DJIEMECHTOB
J.. MeneneeBa B
pPa3BUTUU HAYKU

CtpoeHue BelecTna.
XuMHUecKasl CBSI3b, €€
BH/IbI; MEXaHU3MBI
00pa3zoBaHMs KOBAJICHTHON




CBA3H. BOI[OpO,I[HaHCBHSB

BaneHTHOCT®D.
DJIEKTPOOTPHUIIATEIIEHOCTb.
CreneHb OKUCIICHUS.
BemwectBa MOJIEKYIISIPHOTO
Y HEMOJIEKYIISIPHOTO
CTPOCHHUS

[TonsiTrie o MUCHIEPCHBIX
cucremax. McTuHHBIE N
KOJUIOWUIHBIE PACTBOPBI.
MaccoBas 70715 BeIleCcTBa B
pactBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
coequHeHui. ['eneTnueckas
CBSI3b HEOPraHMYECKUX
BEIIECTB, PA3JIMYHBIX
KJIaCCOB

Kiaccuduxanms
XUMUYECKUX PEaAKIUii B
HEOPTraHUYECKOU U
OpPraHUYECKON XUMUU.
3aKOH COXpaHEHUsI MACCHI
BEIIECTB; 3aKOH
COXpaHEeHUs U
MIPEBpAILCHUSI SHEPTUH TIPU

XUMHUYCCKUX PCAKIIUAX

CKOpOCTh peakiiuu.




OOpatuMble peakiui.
XHWMUYECKOE pABHOBECHE

10

[Ipakruueckas padora Ne 1.
«BnusHAE pa3IMYHBIX
(aKkTOpOB Ha CKOPOCTH
XUMUYECKOU PEaAKIIUM»

14.11

11

DJIEKTPOIUTHYECKAS
muccounanus. [loustue o
BOJIOPO/THOM ITOKa3aTee
(pH) pactBopa.
PeakiiunmnonHoroooMeHa.
['uiponan3opraHuvecKux u
HCOPraHNYCCKUXBCIICCTB

12

OKucCIuTENbHO-
BOCCTaHOBUTEIIbHBIC
peaxuuu. [Tonstue 06
3JIEKTPOJIN3E PACIIaBOB U
pacTBOPOB coJIeH

13

KounTtponsHas pabota mo
pazneny «TeopeTtnueckue
OCHOBBI XUMHU»

4.12

14

Mertamibl, UX TTOI0KEHUE B
Ilepnonnueckont cucreme
XHUMHUYECKHX 3JIEMEHTOB /.
. MenneneeBa u
0COOEHHOCTH CTPOCHHS
aTOMOB.
OOnmedu3nuecknecBoicTB
aMeTajIoB




15

CrnaBbl METAJIJIOB.
DJIEKTPOXUMUYECKUN PSJT
HaIIPsDKEHU M METaJUIOB

16

XuMHYECKHE CBOMCTBA
BaXHEHIIMX METAJIJIOB
(HaTpuii, Kanui, KambIuid,
MarHui, aJlOMAHUN ) U UX
COCIUHCHUN

17

XHUMHYECKHE CBOMCTBA
XpOMa, MCIU U UX
COEIVUHEHUN

18

XHUMHYECKHE CBOMCTBA
IIMHKa, jKejie3a U UX
COCTMHEHN N

19

[Ipakruueckas padora Ne 2.
"Pemenne
HKCIEPUMEHTAIIbHBIX 3a7a4
mo TemMe «MeTauisi»"

22.01

20

Hemetanmbl, UX MOI0XKEHHE
B [lepuoanueckoii cucreme
XUMHYECKHX 3JIeMEHTOB /1.
N. MenpeneeBa u
0COOEHHOCTHU CTPOCHUS
aTOMOB

21

du3nvecKre CBOMCTBA
HEMETAJIOB. AJJTOTPONUS
HEMETAJUIOB (Ha MpuMepe
KUCII0po/ia, cepsl, pochopa
U yIiepo/ia)




22

XUMHUYECKHE CBOMCTBA
TaJIOTEHOB, CEPhI U KX
COCTMHEHU N

23

XHUMHYECKE CBOMCTBA

azora, gochopa u ux
COEIUHEHUMN

24

XHUMHYECKHE CBOMCTBA
yIaepoaa, KpeMHHS U X
COeTMHEHN N

25

[IpuMeHeHne BaxHeMmx
HEMCTAJIJIOB U UX
COEAUHEHUI

26

O0o00mEeHE U
CHCTEMAaTHU3aIUsI 3HaHUH TT0
TeMe «HemeTamisi.
Brerancnenns mo
YPaBHEHUSIM XUMUYECKUX
peaxkuuii u
TEPMOXHUMHUYECKUE PACUETHI

27

[Ipaktuueckas pabota Ne 3.
«Pemenue
SKCIIEPUMEHTAIBHBIX 33124
o Teme "HemeTamnnr'"

19.03

28

KonTponbhas paboTa o
TeMaM «MeTaie) U
«HemeTtamiby

05.04

29

Heopranunyeckue u
OpraHUYECKUE KUCIIOTHI.
Heopranunueckue u




OpPTaHHUYCCKHUEC OCHOBAHUA

30

AmdoTepHbie
HEOPraHUYECKUE U
OpPraHUYEeCKUE COCANHECHUSL
T'enernueckas cBSI3b
HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB

31

Ponp xumum B
obecrieyeHun
3KOJIOTHYECKOM,
JHEPIreTUUECKON U
MHIICBOM O€30I1aCHOCTH,
Pa3BUTUH METULIHBI

32

[IpencraBienus 06 oOImMx
Hay‘-IHBIX HpI/IHIII/IHaX
MPOMBIIIIEHHOTO
MOJIY4CHU ST BAXKHEHIIINX
BEIIECTB

33

YenoBek B MUPE BELIECTB U
MaTepuasoB

34

XUMUA U
3/I0pOBBhEUETIOBEKA

OBLIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

34







IPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbHOM ITIPOI'PAMMBI

10 KJIACC

Koanposepsiemorope3sysibTara

IIpoBepsieMmble IpeAMeTHbIE Pe3yJIbTAThl 0CBOCHUS
OCHOBHOI1 00pa3oBaTe JIbHOI NMPOrpaMMbl CpeHEro
0o01ero oopazoBaHust

TCOpeTI/IquKI/IGOCHOBBIOpFaHHqCCKOﬁXHMHH

1.1

ChopMHPOBaHHOCTh TPEACTABICHUM O XUMHUYECKOMH
COCTaBJISIIOIIECH €CTECTBEHHOHAYYHOW KapTHHBI MUpA,
pOJM XMMHUM B TIO3HAHUM SIBICHUW NPUPOIBI, B
dopMUPOBAaHUU MBILIUICHUS U KYIbTYPhI JUYHOCTH, €€
(GyHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelieHHus] TMPaKTHYECKUX 3afad M IKOJOTHYECKH
000CHOBaHHOTO OTHOIIGHUSI K CBOEMY 37I0POBBIO U

MPUPOJHOU Cpene

1.2

Brnagenune cucteMod XUMHYECKHMX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIME IOHATHS (MOJIEKYIa,
BAJEHTHOCTb,  JIEKTPOOTPULIATEIBHOCTh,  CTENEHb
OKUCJIEHUs], XUMHYECKas CBsI3b, MOJIb, MOJIApHAs
Macca, MOJSIpHBIM 00BEM, YIIEpOJIHBIM  CKeleT,
(GyHKUMOHANbHAsA  TpyINa, pagukal, H30Mepus,
U30MEpHI, TOMOJIOTUYECKU I psn, TOMOJIOTH,
YITIEBOAOPOABI,  KUCIOPOA- M a30TCOAEpXKalme
COCAMHEHMs, OUOJIOTMYECKH AaKTUBHBbIE BEIIECTBA
(yrneBoabl, JKHUpBI, OENIKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEMHEHHS); TEOPUU U 3aKOHBI (TEOpUS XUMUYECKOTO
CTpoeHus1 opraHudeckux Bemects A.M. byrieposa),
3aKOHOMEPHOCTH, CHMBOJIMUECKMI  SI3BIK  XUMMHH,
(axromOrMUecKue CBEACHUS O CBOWCTBAX, COCTaBe,
MOJIy4EHU U u 0e30macHOM  MCIOJIb30BaHUU
BOKHEHUIIMX  HEOPraHMYECKUX U  OpPraHUYECKHX
BELIECTB B OBITY M NPaKTUYECKOW JIeATENbHOCTH

YCIOBCKa

1.3

CdopMHUpOBaHHOCTh YMEHHI BBISBIISATH XapaKTepHBIC
IIpU3HAKU ITOHATHUM, YCTAaHABIMBATh UX B3aUMOCBS3b,

HCITI0JIb30BAaTh COOTBCTCTBYIOIUEC IIOHATUA npu




ONMMCAaHUM COCTaBa, CTPOCHUS W MpPEBpaICHUIN

OpPraHMYEeCKUX COCAMHECHUMN

1.4

chOpMHUPOBAHHOCTH YMEHUMN HCIOJI30BATh
XUMHUYECKYIO CUMBOJIUKY JUIsL COCTaBJICHU S
MOJIEKYJIIDHBIX M CTPYKTYpHBIX  (pa3BEpHYTOI,
COKpaI¢HHOW) (OpMYII OPTraHMYECKUX BEIIECTB U
YPaBHEHUNM XUMHYECKUX PEAKUHH, H3rOTABIUBATH
MOJEIM  MOJIEKYJl OpPraHMYECKHX BEUIECTB A
WUTIOCTPALIMA UX XUMHYECKOTO M TPOCTPAHCTBEHHOTO

CTPOCHUS

1.5

CdopMupoBaHHOCTH yMEHU M’ yCTaHaBIUBATh
MPUHAJICKHOCTh U3YYEHHBIX OPTaHUYECKUX BEIIECTB
[0 MX COCTaBY U CTPOEHUIO K OIpeNeIEHHOMY Klaccy
(rpymiie) coeawHeHUN (YIIIEBOIOPOMBI, KHUCIOPOA U
a30Tco/iep Kalle COCTUHEHHUS], BRBICOKOMOJICKYIISIPHBIE
COCTMHEHUS), JaBaTh UM Ha3BaHUs o

cucremarnueckoi HomeHkinarype (IUPAC)

1.5

CCI)OpMI/IpOBaHHOCTb YMCHUA OIIPCALCIIATh BH/JbI
XHMHYECKOH CBs3U B OpPTraHUY€CKUX COCIUHCHUIAX

(omuHapHBIC U KpAaTHBIC)

1.6

CdopMHPOBaHHOCTh YMEHUSI MPUMEHSTD: MOJIOKECHUS
TEOpPUH CTPOCHHUSI OpPraHMYEeCKUX BemecTB A.M.
byrnepoBa nnsi OOBsICHEHUsI 3aBUCHMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOEHHUS;, 3aKOH

COXpPaHCHHA MAaCChbl BCIICCTB

YT1eBo10pobl. Kucnopoaconepxanme u
a30TcoAepKalme OpraHUYECKUE COCJIMHEHU L.

BBICOKOMOIEKYIIIPHBIECOCIUHEHU S

2.1

CdopmMupoBaHHOCTD YMEHU MIPUBOIUTH
TpUBHUAIIbHbIE Ha3BAHHUS OTIENIBHBIX OPTaHHMYECKUX
BEILIECTB (aTHIEH, MPOTIHIIEH, areTHIICH,
STUJICHIVIMKOJb, TIULEpUH, (eHoln, (opMaabaeru,
aleTaNbACTHA, MypaBbUHAs  KHUCIOTa,  YKCYCHas
KUCJIOTA, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAsT KUCJIOTA,

IJII0KO03a, (PYKTO3a, Kpaxmal, LEeJUTI0103a, IITUIUH)

2.2

CdopMupoBaHHOCTb YMEHUI XapaKTepHU30BaTh
COCTaB, CTpoeHue, (GU3NYECKUe U  XUMHUYECKUe

CBOMCTBA THITMYHBIX HpeHCTaBHTeHeﬁ Pa3INYHBIX




KI1acCOB  OpPraHMYECKWX BEIIECTB (METaH, JTaH,
JTUJICH, NpONUJICH,  aleTWwiIeH, OyramueH-1,3,
MeTunoyraguen-1,3, OeH30/1, METaHOoJ, JTaHO,
STUJICHTJIMKOJb, TJIMIEPUH, (EHON, alleTalbICTH]I,
MypaBbUHAsI M YKCYCHAasl KHCIIOTBI, TJIFOKO3a, Kpaxmall,

HEJUII0JIO3a, aMUHOYKCYCHAA KI/ICJ'IOTa)

2.3

CdopmMupoBaHHOCTb YMEHMUS MJITIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXTY TUITUYHBIMU
NPEICTAaBUTEISAMH PA3TUYHBIX KIIACCOB OPraHHUYECKHX
BEILECTB YpaBHEHUSIMU COOTBETCTBYIOLIX

XUMHUYECCKHUX peaKuHﬁ C HCII0JIB30BAHUEM

CTPYKTYPHBIX (GopMyI

24

CdopMupoBaHHOCTH YMEHUS XapaKTepHu30BaTh
WUCTOYHUKHA  YIJIEBOJOPOTHOTO  CHIpbst  (HedTs,
NPUPOIHBIA Ta3, Yroib), CIOCcOObI UX MepepadoTKH U

MPAKTUYECKOe MPUMEHEHHE TPOYKTOB TepepadboTKu

XUMHUS U KU3HBb. PacuéThl

3.1

CdhopMHpPOBaHHOCT, YMEHHUM BJAJAE€Th CHUCTEMOU
3HAHWM 00 OCHOBHBIX METOJaX HAYYHOTO IMO3HAHUS,
WCIIOJIb3YeMbIX B XHMHU TPU HM3YyYCHUU BEIIECTB M
XAMHYECKUX SIBJICHUH (HAOIIO/IeHUe, W3MepeHue,
SKCIIEPUMEHT, MOJICTUPOBAHKE),  HCIOJIH30BAThH
CUCTEMHbIE XMMHUYECKHE 3HAHUS [UIsl TPUHSITHS
pelleHU B KOHKPETHBIX IKU3HEHHBIX CHUTYaI[USX,

CBS3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM

3.2

CdopMuUpOBaHHOCTh yMEHUH COONIOAATh TIpaBUiIA
MOJIb30BAHMS XUMUYECKOW TIOCYH0H U TabopaTOpHBIM
o0opymoBaHMEM, a TalKe MpaBWia OOpaIlieHHs C
BELLIECTBAMU B COOTBETCTBHUHM C HMHCTPYKUMSIMH IO

BBIINTOJIHCHHU IO na60paT0pH1>Ix XUMHNYCCKUX OIIBITOB

3.3

CdopMHUpOBAaHHOCT ~ YMEHUH  IJIAHUPOBATh U
BBIITOJIHATh XMMHYECKUIN DKCIIEPUMEHT (IIpEBpAILECHUS
OpraHMYECKUX BEIIECTB MPHU HAarpeBaHUHU, MOJYYECHUE
TUJIEHAa M M3Yy4EHHE €ro CBOWCTB, KAYECTBEHHBIE
peakuuyu  OpraHWYEeCKMX BEIUECTB, JEHaTypaius
OeNIKOB NpU HarpeBaHUMU, LIBETHBIE PEAKIIMU OEJIKOB) B
COOTBETCTBUM C TNpPaBUJIaMU TEXHUKU 0€30MacHOCTU

npu oOpalieHUU C BEIIECTBAaMHU U JTAOOPATOPHBIM




0o0opyIoBaHUEM; MPEICTaBIIATh pe3ynbTaThl
XMMUYECKOTO  JKcliepuMeHTa B  (Gopme  3amucu
YpaBHEHU U COOTBETCTBYIOIIMX peakuuii u

dopMynHpoBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTaTOB

34

CdopMuUpOBaHHOCTh YMEHHU I MPOBOJAUTH BHIYUCICHUS
M0 XUMHUYECKUM ypaBHEHUSM (Macchl, O00bEMA,
KOJINYECTBA HCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 1Mo HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 HCXOAHBIX BEIIECTB WM IPOIYKTOB

pPeaKIum)

3.5

CdopmMupoBaHHOCTh YMEHUHI KPUTHUYECKU
aHaJIM3UPOBATh XUMHUYECKYIO uH(dopMaIuio,
NOJIydJaéMyl0 M3 pa3HbIX MCTOYHUKOB (CpeacTBa

MaccoBoi nH(poOpMaLuu, cetTb HTepHeT u apyrue)

3.6

CdopMHpPOBaHHOCT, yMEHUMW COOMIOIATh TIpaBUIIA
9KOJIOTUYECKU 11€7IeCO00pa3HOTO MOBEACHUS B OBITY U
TPYIOBOH JEATCIBHOCTH B IEJISIX COXPAHEHUS CBOETO
3M0POBbSI M  OKPYXKAWIIEH HPHPOIHOH  Cpejbl,
OCO3HABaTh OINACHOCTh BO3/ICHCTBUS Ha JKUBBIC
OpPraHU3MBbI OIPENEIEHHBIX OPTraHUYECKUX BEIIECTB,
noHuMass cmbicn  mokazarens [IJIK (mpemensHO
JOTTYCTUMOM KOHIIEHTpPAIINH), MOSICHATh Ha MpUMepax
CIOCOOBl  YMEHBIICHUS U  MPEJOTBPALICHUS HX

BpCAHOIO BO3IL€I>1CTBPI$I Ha OpTraHU3M YCJIOBCKA

11 KJIACC

Koanposepsiemoropesyabrara

IIpoBepsieMmble IpeAMeTHbIE Pe3yJIbTaThl 0CBOCHUS
OCHOBHOI1 00pa3oBaTe JIbHON NMPOrpaMMbl CpeHEro
001ero oopazoBanust

TCOpCTI/I‘-ICCKI/ICOCHOBBIXI/IMI/II/I

1.1

Bnanenue cucremMoil XMMHUUYECKMX 3HAHHWH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME MTOHATHS (XMMUYECKU T
3JIEMEHT, aTOM, YJICKTpPOHHAst 000J109Ka aToMa, s-, p-, d-
9JIEKTPOHHBIE OpOMTAIM aTOMOB, HOH, MOJIEKYIa,
BAJICHTHOCTh,  AJICKTPOOTPUIIATEIIBHOCTh,  CTEICHb

OKUCJICHU A, XUMUYCCKAs CBsA3b, MOJIb, MOJISIPHAA MacCCa,




MOJISIpDHBIA 00BEM, KpUCTAIUIMYECKAs] PEIIETKA, THIIBI
XAUMHUYECKHX peakuuit (OKHCIUTETBHO-
BOCCTAaHOBUTEJIBHBIE, 5K30- U OJHJIOTEPMHYECKHE,
peakiu HOHHOTO OOMEHa), pacTBOp, DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAS HUCCOLMAIIUS,
OKHCJIMTENb, BOCCTAHOBUTEb, CKOPOCTh XUMHYECKON
peaKiny, XAMUYECKOe PAaBHOBECHE); TEOPUU U 3aKOHBI
(Teopust AIEKTPOIUTUYECKOM U CCOLMALINY,
[lepuomnueckunn 3axkon .M. MenneneeBa, 3akoH
COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  S3BIK XUMHUH, (PAKTOIOTUYECKHE
CBEIACHUS O CBOMCTBAX, COCTaBe, IIOJYYEHUU U
0e3omacHOM W CIIOTh30BAHU U BAKHEUIIMX
HEOPraHWUYECKUX BEIIECTB B OBITY M IMPAKTUYECKOMN

JACATCIbPHOCTH YCJIOBCKA

1.2

CdopMupoBaHHOCTb YMEHHUH BBIABIIATH XapaKTepHbIE
NpPU3HAKA M B3aUMOCBS3b M3YYEHHBIX IOHSTHUH,
INPUMEHATh  COOTBETCTBYIOILME  MOHATHSA  [pHU
OMMCAaHUU CTPOCHUS W CBOMCTB HEOPraHUYECKUX
BEIIIECTB M WX MPEBPAICHUN; BBISBIATH B3aHMOCBS3b
XAUMHUYECKHX 3HaHUU c MOHSATUSMU u
NpPEACTABJICHUSIMA  JPYIUX  €CTECTBEHHOHAYYHBIX

MPEIMETOB

1.3

BJ'Ia,I[eHI/Ie OCHOBHBIMU MCTOAAMU HAYYHOT'O ITO3HAHUA
BCHICCTB MU XHMMHUYCCKHUX SIBIICHU M (Ha6J'IIO,I[eHI/Ie,

HU3MCPCHUC, DOKCIICPUMCHT, MOI[CJ'II/IPOBaHI/Ie)

1.4

CdopmupoBaHHOCTH YMEHUM ONPEACIISTh
BAJICHTHOCTh W CTENEHb OKUCICHHUS XUMHUUYECKUX
SJIEMEHTOB B COEAMHEHMSX PA3IMYHOTO COCTaBa, BUJ
XAMHYECKON CBSI3U (KoBaJICHTHAA, HWOHHAas,
METaJ/NINYecKasi, BOJOPOJHAs) B COCAUHEHUSX, THII
KPUCTAJUIMUECKOW PpEHETKH KOHKPETHOTO BeEIIeCTBa

(aToMHast, MOJIEKyJIsIpHAs, MOHHAS, METAJUTHIECKAst)

1.5

CdopMHUpPOBaHHOCTh YMEHHUW OIpPENeNATh Xapakrep
cpeapl B BOAHBIX pPAacTBOpax HEOPraHUYECKUX

COE€IUHEHUN

1.6

CdopMupoBaHHOCTb ~ YMEHHUSI  KIacCUPUIUPOBATH

XUMHUYCCKUEC PpCaKUMH 110 PAa3IMYHbIM IIpU3HAKAM




(4MClly U COCTaBy pearupyrolMX BEIIECTB, TEILIOBOMY
a(dexTy peakiuu, U3MEHEHHIO CTETICHEH OKHCICHUS
9JIEMEHTOB,  OOpaTMMOCTH  PEaKIUU,  Y4acTHIO

KaTaJIn3aTopa)

1.7

CdopMUpPOBaHHOCTh YMEHUM COCTaBIISATH YpaBHEHMUS
peaKuuii pa3IMYHbIX TUIIOB, MOJHBIE U COKPAIEHHBIE
YpaBHEHUsSI pEaKMii HOHHOTO OOMEHa, Y4YUTHIBAs

YCIIOBUSI, IIPU KOTOPBIX 3T PEAKIUH UIYT 10 KOHIIA

1.8

CdopMHUpPOBaHHOCTh YMEHUN HPOBOAUTH PEAKIUU,
MOATBEPKAAONME KaUeCTBEHHBIM COCTaB PAa3IMYHBIX
HEOPTraHMYeCKHX BEIIECTB, PACMO3HABATh OIBITHHIM
NyTéM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX pacTBOpax

HCOPraHUYCCKHUX BCUICCTB

1.9

CdopMuUpOBaHHOCTb YMEHUW PpACKPbIBATH CYIIHOCTh
OKHUCJIUTEIbHO-BOCCTaHOBUTEJIBHBIX peaxuui
IIOCPEJICTBOM COCTAaBJIEHMsI 3JIEKTPOHHOrO OanaHca

ATUX PEeAKIUI

1.10

CdopMUpOBaHHOCTh YMEHUM OOBSICHSITH 3aBUCHMOCTh

CKOPOCTH XUMHYECKOM p€akuun OT Ppas3IMYHBIX

(axropos

1.11

CopMUpPOBaHHOCTh YMEHHI OOBACHATH XapakTep
CMEILICHUS] XUMUYECKOTO PaBHOBECHS B 3aBHCHUMOCTHU

oT BHemmHero Bozzaeiictsus (mpuniui Jle [llarense)

OOm@as 1 HeOPraHNYECKASTXUMUS

2.1

CdopMUpOBaHHOCTh yYMEHUW PACKPHIBATH CMBICT
Ilepuogmueckoro 3akona .M. MenneneeBa wu
JIEMOHCTPHUPOBATH €ero CUCTEMAaTU3UPYIOLIYIO,

OOBSCHUTENFHYIO U TPOTHOCTUYECKYIO (PYHKIIHH

2.2

CdopMupoBaHHOCTH YMEHUI XapaKTeprU30BaTh
3JIEKTPOHHOE CTPOCHHE  aTOMOB XUMHUYECKIX
snemeHTOB 1—4 mepuonos llepuoauueckoil cucTeMsl
XUMHYECKHX AJIEMEHTOB JI.M. Menneneena,
UCIIONB3yd  MOHATUA  «S-, p-, d-dIEKTPOHHBIE
opoUTanu», <GHEPIeTUUYECKUE YPOBHUY», OOBACHSATH
3aKOHOMEPHOCTU HW3MEHEHUSI CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COEAUHEHUM 110 IEPUOJAM U IpylIiam
[leppoauueckold CUCTEMBI XUMHUUYECKUX 3JEMEHTOB

.. MenieneeBa
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CdopmupoBaHHOCTH YMEHUI XapaKTepru30BaTh
(omuchIBaTh) obume XAUMHYECKHE CBOMCTBA
HEOPraHUYECKUX  BEIIECTB  Pa3IMUHBIX  KIIACCOB,
MOATBEPXkIaTh CYIIECTBOBAHHE TEHETHYECKOW CBS3U
MEX]ly HEOPraHWYECKHMMH BEUIECTBAMH C IOMOIIBIO

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIMX XUMHUYCCKUX peaKuHﬁ
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CdopmupoBaHHOCTH YMEHUI YCTaHAaBJIMBAaTh
IPUHAUIEKHOCTh HEOPraHWYECKMX BEIECTB 10 HX
cocTaBy K oOmpelnenéHHOMYy  Kiaccy  (Tpymiie)
COEIMHEHUM (IpOoCThie BEUIECTBA — METAUIbl U
HEMeTaJlJIbl, OKCHJIbI, =~ OCHOBaHMS,  KHUCJIOTHI,

amoTepHbIe TUIPOKCUIbI, COJIN)

2.5

CdopmupoBaHHOCTH YMEHUHI HCII0JIb30BaTh
XUMHUYECKYI0 CHUMBOJIUKY ISl COCTaBJCHHS (hopMyI
BCIECTB W  YPAaBHEHUM XUMUYECKUX PEAKLUH,
cucrtemarnueckyto  HomeHkiatypy (IUPAC) wu
TPUBUAJIbHBIC HA3BaHUs OTACIBHBIX HEOPraHUUYECKUX
BEIECTB (yrapHbIil Ta3, YIJIEKUCIBIA Ta3, aMMHAK,

rameéHasi M3BeCTh, Heral€Hasi U3BeCTh, IIMThEBAs COJa,

IUPUT U IPYTHE)

2.6

CdopMupoBaHHOCTb yYMEHUU XapaKTepu30BaTh
(omuchIBaTH) o0mme XAUMHYECKHE CBOMCTBa
HEOPTraHMYECKUX  BEIIECTB  PAa3IUYHBIX  KIACCOB,
MOATBEPXkKAATh CYIIECTBOBAHHE TE€HETUYECKON CBS3U
MEXTy HEOPTraHWYECKHMMH BEUIECTBAMHU C IMTOMOIIBIO

YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLUI

2.7

CdopMHUpOBaHHOCT ~ YMEHUH  IJIAHUPOBAaTh U
BBIIIOJIHATh XUMUYECKUH SKCIEPUMEHT (pa3ioKeHue
HepoKcHJa BOJOpOJa B MPUCYTCTBHM KaTalu3aTopa,
OTIpe/ieIeHHEe CpeJlbl pacTBOPOB BEILECTB € MOMOILBIO
YHUBEPCAJIBbHOTO HWHJUKATOpa, BIMSHUE Pa3IUYHBIX
(GakTOpoB Ha CKOpPOCTb XMMHYECKOH peaKuu,
peaKkiuuyu MOHHOTO 0OMEHa, KaueCTBEHHBIE PEAKIIMH Ha
cynbdar-, kapOOHAT- U XJIOPUJ-aHHOHBI, Ha KaTHOH
aMMOHHUSI, pPEUICHHE HKCIIEPUMEHTAIbHBIX 337a4 I10
teMaM «Metauie» U «HemeTramnb») B COOTBETCTBUU
C MpaBUJIAMHU TEXHUKH O€3011aCHOCTH IPU OOpalicHNU

C BelecTBaMM U J1a0OpaTOpHBIM 00OpYIOBaHUEM;




MPE/ICTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIepUMeHTa B (GOopMe  3alucH  ypaBHEHUM
COOTBETCTBYIOIMX  peakuuid U  QopMyIupoOBaTh

BbIBOJbI HA OCHOBC 9THUX PE3YJIbTATOB

2.8

CdopMupoBaHHOCTh yMEHUH COONIOAATH TIpaBUiIA
MOJIB30BAHMS XUMUYECKOW TOCYH0i U TabopaTOpHBIM
obopynoBaHueM, a TalKe MpaBWiia OOpallleHHs ¢
BEILLIECTBAMU B COOTBETCTBUM C HHCTPYKUMSIMHU II0

BBIINMTOJIHCHHU IO J'Ia60paTOpHI)IX XUMHNYCCKUX OIIBITOB
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CdopMHUpOBaHHOCT  YMEHHMI XapakTepu30BaTh
XUMUYECKHE  TPOLECCH, JIeXalme B  OCHOBE
IPOMBILIUIEHHOTO  TOJYYEHHUS CEpPHOM  KHUCIOTHI,
aMMUaKa, a TaKoKe c(OpMHUPOBAHHOCTh
NpeaCTaBICHUH 00 OOUMX HaydyHBIX NPHHIUIAX U
IKOJIOTUYECKUX npobiaemax XUMHYECKOTO

IIPOU3BOJACTBA

XUMHUS U KU3HBb. PacuéTnl

3.1

ChopMHPOBaHHOCTh TPEACTABICHUM O XUMHUYECKOMH
COCTaBJIISIIOICH €CTeCTBEHHOHAYYHOW KapTHUHBI MHUpAa,
poJii XUMHUHM B TIO3HAHUM SIBJICHUU MPUPOABI, B
(GopMUPOBAaHUN MBILUUIEHUS U KYJIbTYpPbl JUYHOCTH, €€
(GyHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelleHUsT MPAKTUYECKUX 337ad U IKOJIOTHYECKU
000CHOBaHHOTO OTHOILIEHUSI K CBOEMY 370POBBIO U

MPUPOJIHOU Cpesie

3.2

CdopmupoBaHHOCTH YMEHH I KPUTHUYECKI
aHAIIM3UPOBATH XUMHUYECKYIO uHdopMaIuio,
MOJIy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeAcTBa

MaccoBOW KOMMYHMKaIlMH, ceTb MIHTepHET U Apyrue)
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CdopMupoBaHHOCTh yMEHMH coOMIOaTh MpaBHUIIA
HKOJIOTUYECKH 11€1ecO00pa3sHoro MoBeeHus B ObITY U
TPYIOBOM JEATENBHOCTH B LIENIAX COXpAaHEHUs CBOETO

3I0POBBS U OKPYKAIOLIEH MPUPOAHON CPEIb

3.4

Oco3HaBaTh OIIACHOCTH BO3H€fICTBPI$I Ha JKUBBIC
OpTraHHU3MBbI onpeﬂenéHme BC€IICCTB, ITIOHHUMas CMbICJI

nokazarens I1JIK, mosicHsaTe Ha mpumepax crocoOsbl




YMEHBIICHUSI U MPEeJOTBpAIlEHUs] HUX BPEAHOIO

BOSI[GI\/’ICTBI/IH Ha OpraHu3M YC€JIOBCKA

3.5

CdopMHUpOBaHHOCTh YMEHUI MPOBOAUTH BBIYUCIICHUS
C HUCIIOJNB30BAHUEM IIOHATUSA  «MaccoBas  J0JIA
BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUN ra3oB
IIpU XMMHMYECKHX pEaKUUSIX, Macchl BEIIECTBA WM
00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEILIECTBA,
Macce HMIM O0BEMY OJHOIO M3 Y4acTBYIOLMX B
pEaKIUK BEILECTB, TEIIOBOro 3((eKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHCHHMS MAacChl BEUICCTB,

MNpEeBpalICHHA U COXPAaHCHU A SHECPTUN




IMPOBEPAEMBIE QJIEMEHTBI COJAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMbIid/Ie MEHTCOAE PXKAHUS

1

TeopeTnueckneoCHOBBIOPTaHMYECKOM XUMU U

1.1

[Ipeamer opraHMyeckod XUMHUU: €€ BO3HUKHOBEHUE, Pa3BUTHE M 3HAYCHHE B
MOJYYEHUU HOBBIX BEILIECTB M MaTEpUANIOB. Teopus CTPOCHHUS OPraHUYECKHX

coenuHenuit A.M. byrnepoBa, €€ OCHOBHBIE MTOJIOKEHUS

1.2

CtpykTypHble (QOpMYIIBl OpraHMYeCKMX BemecTB. ['omomorusi, wu3oMepHs.
XuMuueckas CBs3b B OPraHMYECKMX COCIWHEHUSX — OJMHApHbIE M KpaTHbIE

CBA3H. HpeI[CTaBJ'IeHI/Ie (6] K.]'IaCCI/I(l)I/IKaI_II/II/IOpFaHI/I‘IeCKI/IXBCH_IGCTB

1.3

HoMmeHnknatypa opraHM4eckux COeAMHEHUH (cucTeMaTHdecKas) U TPUBUAJIbHBIE

Ha3BaHUS BaKHEHIIMX HpGI[CTaBI/ITCJICfI KIIaCCOB OPTraHWYCCKUX BCHICCTB

Yrnesonopoasl

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN psifl. MeTaH U 3TaH — MpOoCTerIme
NPEICTaBUTENN aJIKaHOB: (M3MYECKMEe U XUMHUYECKHE CBOMCTBA (peakuuu

3aMCIICHUA U FOpeHI/ISI), HaxO0XJACHHE B IPUPOAC, ITOJTYICHUEC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOECHHME, TOMOJIOTMYECKMI psA. DOTWIEH M IPONMIEH —
OpOCTEHIIME TPEICTABUTENN AaJKeHOB: (U3MYecKue M XUMHUECKHE CBOMCTBa
(peakuuy TUAPUPOBAHUS, TAJOTCHUPOBAHMS, THApATalluM, OKUCICHUA U

HOJ'II/IMepI/I?;aLII/II/I), MOJYYCHHUC U TPUMCHCHHC

2.3

Anxamuensl: Oyramuen-1,3 wu wmermnOyragueH-1,3: cTpoeHue, BaKHEHIME
XUMHUYECKHE CBOWCTBa (peakius MOJTMMEPHU3ALINH ).

HOJ'Iy‘ICHI/IeCI/IHTeTI/I‘leCKOFOKay‘IYKa " PC3UHBbI
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AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psl. ALETUIIEH —
NpPOCTEHIIMI MpPEICTaBUTENb AJKAHOB: COCTaB, CTPOCHUE, (QU3NYECKHE U
XUMUYECKHE CBOMCTBA (peaKkuMH TMAPUPOBAHUS, TaJIOTEHUPOBAHUs, THIpaTallkH,

TOPEHMUS), TOJTY4YEHNE U IPUMEHEHHE

2.5

Apenbl. benson: cocrtaB, cTpoeHue, (U3MYECKHE W XUMHYECKHE CBOMCTBA
(peakuuu raloreHUPOBAHUS U HUTPOBAHUs), TOTydeHUE U NTpuMeHeHue. Tomyod:
COCTaB, CTpoeHHe, (U3MYECKME M  XUMHUYECKHE CBOWCTBa  (peakiuu
TaJIOTCHUPOBAHKS W HUTPOBAHWS), TONydCHHE M TpUMeHeHHe. TOKCHYHOCTH
apeHoB. ['eHeTHYeckass CBs3b MEXIy YIVIEBOJAOPOJIAMH, MPUHAICKAINMME K

Ppa3JIMYHBbIM KJIaCCaM

2.6

[IpupoaHbIe HCTOUHUKH YIIIeBOAOPO0B. [Ipupoanblii ra3 u nmomnyrHbie HeQTIHBIE




ra3el. Hedres u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTH: meperoHka,
KPEKUHT (TEPMHYECKUH, KaTaTUTHUYECKui), muponus. [Ipoaykrel mepepaboTku
He(TH, MX MPUMEHCHHE B IPOMBIIUICHHOCTH W B ObITy. KaMeHHBIAyronb u

MPOYKThIEronepepadboTKu

KucnoponcoaepxanpeopraHM4eCKAeCOeIMHCHUS

3.1

[IpenensHble OJHOATOMHBIE CIUPTHI. METaHOM U 3TAHOMI: CTpOEHUE, (PU3NUYECKUE
u XUMHUYECKUE CBOICTBA (peaxkunu C aKTUBHBIMU MeTalllaMu,
raJOTeHOBOJIOPOJIaMU, TOpEHHE), MpUMEHeHue. BoaopoaHbIie CBS3U MEXIY
MOJIEKYTIaMU CIIMPTOB. JleliCTBME MeTaHOJa M ATAHOJIA HAa OPraHW3M YeJIOBEKa.
MHoOroaToMHbI€ CIIUPTHI. DTUIECHTIUKOIL U TIHIIEPUH: CTPOCHUE, PU3UUECKUE U
XAMUYECKHEe CBOMCTBA (B3aMMOJEHCTBHE CO  INEJIOYHBIMH  METaJJIaMH,
KauecTBCHHAs peakuus Ha MHOTOQTOMHEBIE CIUPTHI).

I[eﬁCTBI/IGHaOpFaHI/I?;M‘-IeJIOBCKa. HpI/IMeHeHI/IeI‘JII/IIlepl/IHa U OTUJICHTIIMKOJIA

3.2

®denHour: CTPOCHHC MOJICKYJIbI, (1)14314%01(1/16 n XMMHUYECKHE CBOMCTBA.

Toxcnunocthpenona. [Ipumenennedenomna
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Anpaerunpl U KeToHbI. DOpMambIerii, aleTalbIerul: CTpoeHue, Pu3ndeckue u
XUMUYECKHE CBOMCTBA (pEaKUMH OKUCIEHUS U BOCCTAHOBJIEHMS, KAaUECTBEHHBIE

peaKIyn), MOJTy9eHNEe U IPUMEHEHHUE
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OI[HOOCHOBHLIC MMpCACIIbHBIC Kap6OHOBLIC KU CJIOTBI. MypaBBI/IHaH U YKCYCHas
KHUCJIOTBI: CTPOCHHC, (I)I/ISI/I‘IGCKI/IC U XUMHUYECKHE CBOMCTBA (CBOI\/'ICTBa, O6H_[I/Ie I
KIacCa  KUCJIIOT, PpCaKIusia 3Tep1/1(1)1/11<au1/11/1), MMOJIY4YCHHUEC W T PUMCHCHHC.
CTeapI/IHOBaSI " OJICMHOBAsA KHCJOTBI KaK MPEACTABUTCIIM BBICHIMNX Kap60HOBBIX

KHCIOT. MBllTa KaKk COJIM BBICIIMX Kap6OHOBLIX KHUCJIOT, UX MOIOIIICC IICIECTBPIG

3.5

Crnoxxnuble >QUpbl KaK TPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['MIPOIN3 CIOKHBIX
3¢upoB. Kupsi. I'uaponus AKUPOB. [IpumeHeHneKupoB.

bu OJIOTUYCCKAsAPOJIbKUPOB

3.6

YrieBonbl: cocTaB, KiaccU(UKaIUs YrieBOAOB (MOHO-, JM- U TOJHCAXaPHJIbI).
['mroko3a — mpocTednmii MOHOCaxapua: OCOOCHHOCTH CTPOEHUS MOJIEKYJIHI,
¢u3nyueckrue U XMMUYECKHE CBOMCTBA (B3auMojieiicTBue ¢ ruapokcuom menu(ll),
OKHCJIEHHE aMMHa4yHbIM pacTBOpoM oOkcujaa cepebOpa(l), BoccraHoBieHue,
Opo’keHHE IJIIOKO3bl), HAXOXJAEHHE B MPHUPOJE, MpPUMEHEHUEe, OuoyorhyeckKas
posb. DoTocuHTe3. PPyKTO3a Kak U30MEP IIIOKO3bl. Kpaxman U 1emoio3a Kak
npupoaHeie nonumepsl. CTpoeHHe Kpaxmala W Leulioso3pl. dusmdeckue u

XMMHYECKHE CBOMCTBA Kpaxmala (THAPOJIN3, KaueCTBEHHAs PEaKUsl C HOJIOM)

A3oTcoaepKalyeOpraHMueCKUeCOETUH EHU S

4.1

AMHWHOKHCIOTE Kak aM(I)OTepHBIe OpraHu4YcCKuc COCIUHCHUAI. ®dusnueckue u

XUMHUYCCKUEC CBOICTBaA AMHUHOKHCJIIOT (Ha nmpumMepe FJ'II/II_II/IHa).




BuonornueckoesnauenneaMuHOKUCIOT. [lenTuabl

4.2

benku kak DOpUPOAHBIE BBICOKOMOJIEKYIISIpHBIE coennHeHUsA. [lepBuuHas,
BTOpUYHAsT M TPETHYHAas CTPYKTypa OenkoB. XHMMHUYECKHECBOHCTBAOEIKOB:

TUJIPOJIN3, ACHATYpaIusl, KaueCTBEHHBIEPEAKIIMNHAOCTKA

BricokoMomnekymsipHblecOeIMHEHU S

5.1

OCHOBHBIE TOHATUS XUMUHM BBICOKOMOJIEKYJISPHBIX COEIUHEHMIl: MOHOMED,
MIOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MMOJUMEPU3ALIUU, CPEAHSSI MOJIEKYIs pHas
Mmacca. OCHOBHBIEMETOIBICUHTE3aBbICOKOMOJIEKY/ISIPHBIXCOEIMHEH U —

MMoJMMEpU3al A U IOJIMKOHACH Callu s

5.2

3KCHepI/IMCHTaJ'IBHBIe METOAbl HU3YUCHHA BCHICCTB HU HUX HpeBpameHHﬁ:
O3HAKOMJICHHUE C O6p3.3]_[aMI/I NpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, ITJIaCTMACC,

KaydykoB. [lonmyueHnecHHTETHYECKOTOKaydyKa U PE3UHBI

11 KJIACC

Kox

HpOBCpﬂQMin;IZ)JIQ MEHTCOAECPKAHUA

TeOpeTI/ILIeCKI/ICOCHOBBIXI/IMI/II/I

1.1

XUMHYECKUH 37eMeHT. ATOM. S1apo aToma, M30TOIBI. DJIEKTpOHHAs 000I0YKa.
DHepreTUUeCKne YpOBHH, MOIYPOBHU. ATOMHBIE OpOHUTANH, §-, p-, d-DTIEMEHTHI.
OcobOeHHOCTH pacmpeeNieHUsl JIEKTPOHOB M0 OpOUTAISIM B aTOMax JJIEMEHTOB

MIEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASIKOH (PUTYpaIsiaToMOB

1.2

[Tepuonuueckuii 3akoH u [lepuoauueckas cucremMa XMMHUYECKUX 3y1eMeHTOB J[. M.
MenneneeBa. CBs3p NEpUOAMYECKOrO 3akoHa U llepuoanyeckold cuCTEMBI
XuMU4ecKuX 3yieMeHTOB .M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHSI CBOMCTB XMMHMYECKUX HJIEMEHTOB U
o0pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX BEIIECTB MO TPYyNIaM U TEPUOJAM.

3HaquI/Ienepno;[nquKoro3aK0Ha B padBUTHUHUHAYKU

1.3

CrtpoeHue BemecTBa. XUMHYECKass CBsI3b. BHIbl XMMHYECKOW  CBSI3U
(KOBaJICHTHAs HETOJISIpHAs W TOJIIpHAs, WOHHAs, MeTajuinueckas). VoHBI:
KaTHOHBI ¥ aHMOHBI. MexXaHU3Mbl 00pa30BaHU KOBAICHTHON XUMHUYECKOUN CBSI3H

(0OMEHHBII U TOHOPHO-aKIEeNTOPHBIN ). BomopoaHascss3b

1.4

BanentHocTh. DnekTpooTpuniateabHOCTh. CTENEHbOKU CIICHUS

1.5

BemectBa MOJIEKYIIIDHOTO M HEMOJIEKYJSIPHOIO CTPOEHMS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. TWUIMBl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTb CBOICTBa
BEIECTB OT THUNA KPUCTAIMYECKOW pewmerku. IloHsTne o0 auCnepcHbIX

cucreMax. HcTuHHBIE H KOJIJIOU AHBICPACTBOPHI. MaCCOBaSII[OJISIBeH.ICCTBa B




pactBope

1.6

KJIaCCI/I(I)I/IKaLII/ISI HCOPraHNYCCKUX COCIMHEHUM. HOMCHKJ'IaTypa HCOPraHNUYCCKUX

BCIICCTB

1.7

XuMUYecKasgs  peaxiusl. Knaccuduramms  XMMHYECKMX  pEakuuid B
HEOPTaHUYECKON W OpPraHMYeCKON XMMHU. 3aKOH COXPAaHCHHUS MAaCChl BEINECTB,

3aKOH COXpaHEHUsI U MPEBPAILCHUS SHEPTUHU MPU XUMHUYECKUX PEaKIIHIX

1.8

CKopocCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IHYHbIX (PAKTOPOB

1.9

O6paTI/IMBIe pCaKkuuu. XUMHYECKOE paBHOBECHC. CDaKTOpLI, BIIMAIOIIME Ha

cocTtosiHuE Xxumuueckoro pasHoBecus. [Ipunnun/lelllarense

1.10

Dnexkrponutrdeckas auccounanus. CunpHble U cnadble dnekrponuThl. Cpena
BOJHBIX  PAacTBOPOB BEILECTB: KHcJIasi, HEUTpaJIbHas, IEeJIOYHAs.

PeaknmmmumonorooomMeHna

1.11

OKI/IC.HI/ITGJILHO-BOCCTaHOBI/ITeJIBHblepeaKLII/II/I

Heopr AHNYCCKAAIXNMUA

2.1

Hewmeramnel. Ilonoxxenne HemeramwioB B [leppoandeckoll cUCTEME XMMHUYECKUX
anemenToB JI.MI. MenneneeBa U 0COOCHHOCTH CTpoeHUS aToMOB. Dusnueckue

CBOMCTBAa HEMETAIIOB. AJUTOTPOITHSI HEMETAJUIOB (Ha IpUMeEpe KUCIOPO.Ia, CEPHI,

tdocdopa u yrinepona)

2.2

XUMHYECKHE CBOWCTBA BAXXHEWUIIMX HEMETAJUIOB (TaJlOT€HOB, CEpbI, a30Ta,
docdopa, yrmepoma W KpeMHHUsS) M UX  COCIUHEHHH  (OKCHIOB,
KHACJIOPOACOIEPHKALMX KHUCJIOT, BOJIOPOJIHBIX COCMHECHU).

[IpuMeHeHneBaXKH eI XHEMETAIIIOB U UXCOCTIUHEHU I
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Merannel. Ilonoxenue wmetasioB B lleproguueckoid cucTeMe XUMHUUYECKHX
anemeHnToB J[.W. MenneneeBa. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI0UYEK
aToMoB MeTaiuoB. OOnme ¢usndeckue cBoicTBa MeTamuioB. CIIaBbIMETAIIOB.

aﬂeKl'pOXI/IMI/IqCCKHﬁpHHHaHpmeHHﬁMeTaHHOB
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XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, KaIMH, KaJIbIIHM,
MarHui, aJIOMUHHH, ITUHK, XpOM, KEJIe30, MEIb) U HX coeauHeHui. OOnme

CrocoObI MONTy4eHUs1 MeTauIoB. [[prMeHeHre MeTauioB B ObITY U TEXHUKE

2.5

I'enetnueckas CBs3b HCOPraHNYCCKUX BCIICCTB, MPUHAJICKANUX K PA3TITUNIHBIM

KiaccaM

XUMUA U )KU3HD

3.1

Ponp xumum B oOecrieueHMHM HKOJIOTUUYECKOM, IHEPreTUUYECKOM M MHIICBON
0e30macHOCTH, pa3BUTUH MEJIUIAHBI. [Tonsarue 0

HAaYYHBIXMCTOAAXITO3HAHUABCUICCTB U XI/IMI/I‘-IGCKI/IXpeaKIII/Iﬁ

3.2

Hpe,[[CTaBJ'IeHI/IH 00 06IJ_II/IX HAaYYHBIX NMPUHOUIIAX MPOMBIIUICHHOIO IOJTYYCHHUA




BOXHEUIIMX BEIIECTB. YEIOBEK B MHUpE BEIIECTB M MaTEPUATIOB: Ba)KHEHIIME
CTPOUTENIbHBIC MaTepHaNIbl, KOHCTPYKIIMOHHBIE MaTepHaIbl, KPacKd, CTEKIO,
KepaMHuKa, MaTepHasbl IS DJICKTPOHWUKHA, HaHOMAaTepUallbl, OPTraHWYECKHE U

MUHepaJlbHbIE YI0OpeHUs

3.3

XuMHsi U 3I0pOBbE 4YEIOBEKa: MpaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 6€30MacHOTO UCIIOIB30BAHUS TPENAPATOB OBITOBON XUMHU U

B IIOBCEIHEBHOM KU3HUA




YYEBHO-METOMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI [UIAA YYEHUKA

Xumus. 10 — 11 kaacc. ba3oBblii ypoBeHb.

JInnusa YMK:Xumus. I'abpuensan O. C., Octpoymos U. I'., Cnagkos C. A. (10-11) (ba3oBbrit)

METOIUYECKHUE MATEPHUAJIbBI IVIAA YUUTEJIA

"Xumus4. 10-11 ki1accel. Ba3oBbiil ypoBeHb. MeTogu4eckoe nocooue. Proc”
MeTO,Z[I/I‘IeCKOC mocooue I YIUTCIIA COCTABJIACT e,I[HHBIfI KOMIIJICKT C y‘Ie6HI/IKaMI/I nr.
OctpoymoBa, O. C. I'abpuensina "Xumus. 10 knacc" u "Xumus. 11 xiacce" qist 6a3oBoro

YPOBHSL.

NP POBBIE OBPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETU

HUHTEPHET

Caiita kopniopauuu «Poccuiickuii yueOHuK»: https//rosuchebnik.ru/material/eor-po-khimii/

Enunas xomnekmus L{OP: http://school-collection.edu.ru/
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