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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro o01ero oo0pa3oBaHUs
pazpaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 r. Ne 273-03 «0O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW TPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUS
(®OIT  COO), mnpencrabieHHbix B  DeaepalibHOM  TOCYIApPCTBEHHOM
obpazoBarensHoM ctanaapte COO, ¢ yuérom Konnenmuu npenogaBadus y4eOHOTO
npeaMeTa « XuMHUs» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit denepanun,
peaIn3youMX OCHOBHbIE 00pa30BaTelIbHbIE TPOrPaMMBbI, 1 OCHOBHBIX TOJIOKEHHM
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoxa 10 2025
rona» (Pacnopsbkenue IpaButensctBa PO o1 29.05.2015 1. Ne 996 - p.).

OcCHOBY MOAXO0/J0B K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OIPEACIICHUIO
oO1mieil ctparerun 00y4eHusl, BOCIIUTAHUSA U PA3BUTHUS 00YYaIOIIUXCS CPEACTBAMU
yuebHoro npeameta «Xumus» aas 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHeie nosioxkeHuss GI'OC COO o B3auMOOOYCIOBIECHHOCTH IICJIEH,
coliepaHusl, Pe3yJIbTaTOB OO0y4YyeHHUs U TpPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE obpasoBanue, OJIy4yaeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON  OpraHu3aIliy, SBISETCI HEOTHEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpLIAIOIIMM JTAllOM peau3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJTOCTHOM CHCTEME XUMHUYECKOTO o0O0pa3oBaHUs. OTH I[IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS M O0IIEH KYJIBTYPHI
YEJIOBEKa, a TAKKE IKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercss xumMuyeckoe oOpa3oBaHUE OOyYarOlIUXCSl Ha
YPOBHE CpeJIHEro o01Iero o0pazoBaHus CpeCTBAMU YYEOHOTO TpeAMeTa « XUMUS»,
COJIEp’)KAaHUE U TOCTPOCHUE KOTOPOTO OMpPEAENCHbl B MPOTpaMMe MO XUMHUU C
yaéToM crenupuKkd HaykKu XUMHH, € 3HA4YCHWS B TIO3HAHWH TPUPOIBI U B
MaTepHalbHON XKU3HU OOIECTBA, & TAKXKE C YUYETOM OOIMIMX LENe U MPUHIHUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpEeIHero oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUTpaceT 0coOyk poJib B
COBPEMEHHOW HUBUJIM3AIMU, B CO3aHUU HOBOW 0a3bl MaTepUANbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PAIIMOHATIEHOTO HAYYHOT'O MBIIILJICHUS, B
CO3JJaHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKpPYXAlolleM MHUpE KaKk O €JUHCTBE
IPUPOBI M YEJIOBEKAa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHpPA, OCO3HAHUSI B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W SKM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HallpaBJIeHA HA pELICHUE
rII00ANBHBIX TPOOJIEM YCTOMYMBOIO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBA.

B cooTrBercTBUM C OOIIMMU IEJNSIMU W NPUHUIUIIAMU CPEIHEro OOIIETro
obOpasoBanus cojaepxkanue npeamera «Xumus» (10-11 kimaccel, 6a30BbIl yPOBEHD
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYMa, MPOJOJIKEHUS
00pa3oBaHMs B pa3IMUHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBngmMMU  TpeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmIass ¥ HeOpraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HaHUI MO0 HEOPTaHUYECKOW XUMUU (C BKIIIOUEHHMEM 3HAHUU W3 OOIel XUMHH) U
OpraHn4eckorn xumMuv. OOpMUPOBAHUE JAHHOM CHUCTEMbl 3HAHWW MPU HU3YYCHUU
npeaMera o0OecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOroooOpasus
BELECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUs» cPOpMHUpOBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOTO TOJXO0Ja K U3YYCHHIO Yy4eOHOTro wmarepuana u oOyCIIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEIENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAaKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHSI OPTraHUYECKUX
COCAMHEHUI, a TaKK€ Ha YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
IpeCTaBICHUI O CTpoeHHH BeriecTB. CBeeHus 00 M3yuyaeMbIX B Kypce BellecTBax
JAIOTCSl B Pa3BUTHH — OT YIJIEBOJAOPOOB /10 CIOXKHBIX OMOJIOTMYECKH AKTHBHBIX
coeauHeHnii. B Kypce  oOpraHMyeckol — XMMHHM ~ IOJYYalOT  Pa3BUTHE
chopMUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEpBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMUUYECKOU PEAKLINAH.

[Ton HOBBIM yriOM 3peHUs B NpeaMeTe «XuMus» 0a30BOr0 YPOBHS
paccMaTpuBaeTCs M3yYEHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKU Marepuan ©u (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBax U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMHSD)  00yYaromMMcs TMPEAOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JIOTMUECKUX MO3HIIHM,



riy0ke TOHATh WCTOPHYECKOE W3MEHEHHE (QYHKIUH STOro 3akoHa — OT
000011ar01IeH 10 0OBSICHAIONIEH U TPOTHOZUPYIOIICH.

Enunas cucreMa 3HaHWA O BaXKHEUIINX BEIIECTBAX, MX COCTaBE, CTPOCHHUH,
CBOMCTBaX M NMPUMEHEHUH, a TaKXKE O XUMHUYCCKUX PEAKIHIX, WX CYINTHOCTH H
3aKOHOMEPHOCTSIX MPOTEeKaHMsI ToNoJHsAeTCs B Kypcax 10 u 11 kaccoB ajeMeHTaMu
COJIEpKaHUs, UMEIONIMMH KyJIbTypOJOTHUYECKUNA U TPHUKIAJHON XapakTep. OTH
3HAHHUSA CIOCOOCTBYIOT MOHMUMAHHIO B3aWMOCBSI3M XMMHH C JAPYTMMH HayKamH,
PacKpBIBAIOT €€ POJIb B TIO3HABATEIILHOM M MPAKTUYICCKOM JISATEIIPHOCTH YeIOBEKa,
CIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TCOPHH
Y MPAKTUYECKUX MPUIIOKCHUH XHMHH, TTIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYMMBIX MPOOJIEeMax, CBS3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh HH(POPMAIIHIO U IPUMEHSTH €€ JIs MOTOJIHEHUS 3SHAHHH,
peIICHUST MHTEIUICKTYaIbHBIX M SKCIIEPUMEHTAILHBIX HCCIIEI0BATEIbCKUX 3a1a4. B
IIEJIOM COJIEpKaHue Y4eOHOro mpeaMera «XHMHS» JAAHHOTO YPOBHS W3YYCHUS
OpUEHTUPOBAHO Ha POPMHUPOBAHUE Y OOYUAIOMINXCS MHUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX HICH, TaKWX KakK: MaTepHaJbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOT0 MHUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOCHHUEM, TT0O3HABAEMOCTD MPUPOIHBIX SBJICHHUH MMYTEM IKCIIEPUMECHTA
U pEIICHHS TPOTUBOPECYMH MEXIAy HOBBIMH (akTaMH H TEOPETHUSCKUMHU
MPEINOCHUIKAMH, OCO3HAHNUE POJIM XUMUHU B PEIICHUN IKOJOTUIECKUX TpobIieM, a
TakKe MpobIieM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmmane pemieHuMs 3amad BOCIUTAHHS, Pa3BUTHA W CONMATH3AIUH
00yJarImuXCcsl TPHUHATBIE TPOrPaMMOM 10 XUMHHU TOJIXOJBI K ONPEICIICHUIO
CONIlEp)KaHUs W TIOCTPOCHHUS TIpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHHUBEPCATbHBIX YICOHBIX ACHCTBHIA, UMEIONINX 0a30BOE 3HAUCHUE JIJIS PA3TNIHBIX
BUJIOB JCSATENILHOCTHU: pELIEHUs MpoOjeM, IOHUCKa, aHaliu3a U 00paboTKu
UHPOpMAIMK, HEOOXOTUMBIX JUISI TPUOOPETCHHS OIbITa MPAKTHYCCKOW W
UCCIICIOBATENILCKON JCSITEIbHOCTH, 3aHUMAOIICH BaXKHOE MECTO B TIO3HAHHU
XUMHH.

B mpaktuke mpernomaBaHWs XWMHHA KaK Ha YPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHms, TaK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU OMPEAeICHUN
COJIEpPKATEIbHON XapaKTEPUCTUKH IIeJied W3yYeHHWs NpeaMeTa HaIlpaBICHUEM
MIEPBOCTENIEHHONW 3HAYMMOCTH TPATUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOH HAyKHd Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECCKON
JESATSIIBHOCTH YeJIOBEKa W KaK OJHOI0 M3 KOMIIOHCHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYCCKOW TOYKH 3PEHUS TAKOW TMOJIXOJ] K OINPEACICHUIO IIelield W3ydeHUs
peaIMeTa SIBJISICTCS BITOJTHE OTIPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMHU LEISIMU H3y4Y€HUs INpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e popMUpOBaHWE CHUCTEMBl XHMMHYECKMX 3HAHUHW KAk  BaKHEUIIEH
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHOW KAPTHUHBI MHMPA, B OCHOBE KOTOPOM JIEKAT
KJIIOUEBBIE IOHATHS, (yHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE S3bIKA
HAayKH, YCBOGHHE U T[OHUMAHUE CYIIHOCTH JOCTYMHBIX  0000IIEeHUN
MHUPOBO33PEHYECKOIO XapaKTepa, O3HAKOMIICHHE C HCTOPUEH HX pa3BUTUS U
CTaHOBJICHMUS;

 popMHUpOBaHUE U pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHMS
BEUIECTB U XMMUYECKUX peakUui, HEOOXOIUMBIX HJisi NMPUOOPETEHHUsST yYMEHMU
OPHUEHTHPOBATHCA B MUPE BEIIECTB U XMMHUYECKUX SIBJICHHI, UMEIOIIUX MECTO B
IIPUPOJIE, B IPAKTUYECKOU U MIOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHUI U CLIOCOOOB J1€ATEIBHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U
OOBSACHEHUEM XHMHUYECKOIO0 3KCIEPUMEHTA, COOJIIOJIEHUEM IPaBUII O€30MacHOI0
oOpallieHus ¢ BEIIECTBAMHU.

Hapsiny ¢ atuMm, copepartenbHas XapaKTEpUCTHKA LENed U 3a1a4 U3y4YeHUs
IIpEeAIMETA B IPOrpaMMe N0 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMU IPUOPUTETAMH B CUCTEME CpeqHero ooduiero oOpazoBaHus. CerogHs B
IPENoAaBaHUM XUMHU B OOJIbIIEH CTENEHN OTAAETCSA NPEANOUYTEHUE TPAKTUIECKON
KOMIIOHEHTE COJep>KaHusi OOy4YeHHus, OPHUEHTUPOBAHHOW Ha TMOATOTOBKY
BBIMYCKHHMKA 00111€00pa30BaTeIbHOIl OpraHu3alluy, BIAJCIONIETO HE HabopoM
3HaHUHU, a (PyHKIHOHAJIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOaMHU U YMEHUSIMU
AKTUBHOTO IOJyYEHHUs 3HAaHUM U IPUMEHEHUS UX B PEANIbHOW JKU3HU JJIS PELICHUSA
IIPAKTUYECKUX 3a]a4.

B cBs13u ¢ 3TUM npy M3ydeHHUH NTpeAMeETa « XUMUSD» TOMUHUPYIOIIEE 3HAUCHNE
IpUOOPETAIOT TaKUE LIETU U 33/1a4H, KaK:

ajanranusi 00yJaromMxcsl K yCIOBUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
(OopMUPOBAHHE  HMHTEIUIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHATHIO T'PaMOTHBIX
pELICHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
NPUMEHEHUEM;

(GopMupoBaHue 'y OOyyaroUMXCs KJIKOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIETEHIIMI), UMEIOUIMX YHUBEPCAJIBHOE 3HAUYEHHUE [UIsl Pa3IMYHbIX BUOB
JeSITEIbHOCTH: pelIeHusl mpo0jeM, oucKa, aHalu3a U 00paboTku MH(pOpMaIUH,
HEOOXOUMBIX JJI MPUOOPETEHUS OIBITA IEATEIHHOCTH, KOTOPasi 3aHUMAaET BaXKHOE
MECTO B INO3HAHUHM XHMHH, & TAKXKE JJISI OLUEHKH C MO3ULUN 3KOJOTMYECKOU
0€3011acCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX ITPOLIECCOB HA OPraHU3M
4eJIOBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE [O3HABATENIbHBIX HMHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKHUX
CITIOCOOHOCTEHN 00yUaIOIMMXCsI: CIIOCOOHOCTH CaAMOCTOSTENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XMMHUU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIb30BAThH
COBpeMEHHBbIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIS TIOWCKA W aHan3a y4eOHOU U
HAyYHO-TIOMYJISIPHON WH(POPMAITUN XUMUYECKOTO COJIEPIKAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPU IUJIAHUPOBAHWH U TPOBEACHUH XUMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUWE Yy OOydJarommxcss YOSKIEHHOCTH B TyMaHUCTUYECKON
HAIpaBJICHHOCTH XUMHUH, €€ BaXXHOW POJM B PEHICHUM IIOOANIbHBIX MpoOJieM
pPalMOHAIBHOTO MPUPOIOIOJIH30BAHUS, TONOJHEHUS YHEPIEeTUUYECKUX PECYPCOB U
COXpaHEHUs TPHUPOJHOTO PABHOBECHs, OCO3HAHUA HEOOXOAMMOCTH OEpEeKHOTO
OTHOIIIEHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUS OIBITA
UCIIOJIb30BAHUSI TMOJMYYEHHBIX 3HAHWM Ui TPUHSATUS TPaAMOTHBIX DPEHICHUH B
CUTYAIIUSIX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B yueOHOM 11aHe cpenHero ooOImero oOpa3oBaHUs MTPEAMET «XHUMHS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeAMETHON obyactu «EcTecTBeHHO-HAYyYHbBIE
IPEIMETHD.

OO111€€ YMCI0 YacoB, OTBEAEHHBIX Il U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooiiero oopazoBaHus, cocTanisier 68 yacoB: B 10 kitacce — 34 gaca (1 gac
B Hezemo), B 11 knacce — 34 gaca (1 gac B Hezenio).



COJEPXAHUE OBYUYEHUA

10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

ITpenmeTr opraHndyeckoil XUMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHUE B
NOJIy4YEHUM HOBBIX BEIIECTB M MaTepHAOB. Teopusi CTPOEHHS OPraHUYECKHX
coenunenuit A. M. bytnepoBa, €€ ocHOBHBbIE 10O0KeHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHWYecKUx BewlecTB. ['omoisiorusi, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHMYECKUX COCAUHEHUSX — OJIMHAPHBIC U KPATHBIE CBSI3U.

ITpencraBienue o kiaccupuKaluu OpraHndyeckux BemiecTB. HomeHknarypa
OPraHWYECKUX COEIMHEHHH (CHCTeMaTh4yecKas) M TPUBHAJIBHBIE Ha3BaHUs
BAKHEUIIMX MPEICTABUTENEH KIIACCOB OPIraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX IPEBpallCHUN:
03HaKOMJIEHHE ¢ 00pa3iaMi OpraHMYECKHX BEILIECTB U MaTeEpUalaMy Ha UX OCHOBE,
MOJIEJIMPOBAaHUE MOJIEKYJ OpPraHMYECKHX BEIIECTB, HAOIIOACHME M OIMCAHHE
JEMOHCTPALIMOHHBIX ONBITOB [0 MPEBPAILIECHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUH psn. MeTaH M 3TaH —
IpOCTEHIlIMe MPEJCTABUTENN AalKaHOB: (U3NYECKME M XHMHUYECKHE CBOWMCTBA
(peakuuu 3aMelleHUus] M TOpPEHUs), HAXOXKJIECHHWE B MPUPOJE, INOJIYyYECHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKUN psiA. DTWIEH U MPONMUIIEH —
OpOCTEHIINE NPEACTABUTENN AJIKEHOB: (PU3NYECKME M XMMHUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHUS, TAJOTCHUPOBAHUS, TUAPATALMM, OKHUCJIEHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKHE CBOWCTBa (peakuus noammepusanuu). [lonmydyeHne cHHTETHYECKOTrO
KaydyKa U pe3HHBI.

AJNKHHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHM psijl. ALIETHIIEH
— TPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (DU3MYECKHE WU
XMMHUYECKHE CBOMCTBA (peaklUMy THAPUPOBAHMs, TaJOT€HUPOBAHUs, TUAPATALIH,
TOPEHMSI), IOJTYUYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocra, crpoenue, GuU3NYECKUE M XUMHUYECKHE CBOMICTBa
(peakiuu raJoreHMpOBaHHs U HUTPOBAHUSA), MTOJTYYEHUE U NPUMEHEHUE. T01)oa:
cocmas, cmpoenue, uauueckue U  Xumuyeckue  ceolicmea  (peakyuu
2aN102eHUPOBANUS U HUMPOBAHUS), noayuenue u npumenerue. TOKCUIHOCTh APEHOB.
I'eHeTnyeckas CBSA3b MEXIY YIJIEBOJOPOAAMM, MPUHAMISKALMMHU K PA3TUYHBIM
KJIACCaM.



[TpupomHbIE HWCTOYHHUKH YTJIEBOAOPOIOB. I[IpupomaHBI Ta3 W TMOMYyTHBIC
HedTsaubie ra3el. HedTh u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HeTH:
NIEPETOHKA, KPEKWHT (TePMHUYECKHH, KaTaTuTHYeCKHii), THposu3. [IpoayKThl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHbIN
yroJib U MPOAYKTHI €0 MepepadoTKH.

DOKCTepUMEHTAIBHBIE METOIbl M3Y4YCHHUS BEIIECTB M WX TPEBpaIlCHUN:
03HAKOMJICHHE C 00pa3iiaMu MIacTMace, KayuyKoB M Pe3nHBI, Kosutekunu «HedTb»
U «YTOJb», MOACIMPOBAHUE MOJIEKYJ YIJIEBOJOPOIOB U TaJIOT€HONPOU3BOAHBIX,
pOBEJCHIE MPAKTUYECKON paboThl: MOMyUYeHHUE ITUIICHA U U3YUEHHE €r0 CBOMCTB.

Pacuérnbie 3anaumn.

Brerurcnenuss mo ypaBHEHHMIO XUMHYECKOW peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA HWIIM MPOIYKTa PEAKIMH MO0 M3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OAHOTO U3 UCXOIHBIX BEIIECTB WM MIPOTYKTOB PEAKIIUN).

Kucsiopoacoaep:xaiye oprannyeckue coeiMHeHNs

[IpenenpHBIE OMHOATOMHBIE CHHPTHL. MeTaHON W JTaHON: CTPOEHHE,
duznyeckne W XWMHUYECKHE CBONCTBA (pEaKkIMM C aKTHUBHBIMH METaJUIaMH,
raJIoTeHOBOJIOPOIAMH, TOpPEHHUE), TMpPUMEHEHHE. BoIopomHbIE CBSI3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBuEe METaHOJIa M ATaHOJIa HA OPraHNU3M YEJIOBEKA.

MHoroaroMHbple  COHPTBHL. DTWIEHTJIMKOJIbL W TJIHMLIEPUH: CTPOCHHUE,
duznyeckne W XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMHU
MeTaJlJIlaMHi, KaueCTBEHHAs PEaKIMs Ha MHOTOAaTOMHBIE crupThl). [leiicTBue Ha
opranusM uesoBeka. [[pumeHeHne rmuuepruHa u STUIEHTINKOJS.

deHon: CcTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpneruapl W KemoHvl. DOpMaNbIETHI, aleTAIbJCTUI. CTPOCHUE,
duznyecKkne U XUMUYECKHE CBOMCTBa (peakIMM OKHCICHUS W BOCCTAHOBIJICHUS,
KayeCTBEHHBIE PEAKIINH ), IOTyYECHUE U IPUMEHEHHUE.

OmHOOCHOBHBIE ITpeiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHas
KHUCTIOTBI: CTpOCHHUE, (PU3NIeCcKre U XUMUYECKHE CBOMCTBA (CBOWMCTBA, OOIIHE IS
KJ1acca KHCIIOT, peakiust dTepruduKamm), morydeHne u npumeHerune. CteapruHoBas
¥ OJICMHOBAsI KUCIIOTHI KaK MPEJACTABUTEIM BBICIINX KapOOHOBBIX KHCIOT. MbLia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBUE.

Croxuple 3(pUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucCIOT. [‘maponus
cinoxHbIX 3upos. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonornueckas
POJIb )KUPOB.

YrneBompl:  cocTtaB, KiacCU(UKAIuUsA ~ yriaeBOAOB  (MOHO-, JH- U
nosiicaxapuabl). ['oko3a — npocTelimii MOHOCaxapH1: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3HUECKUE U XMMUUYECKHE CBOMCTBA (B3aMMOICHCTBUE C TUAPOKCUIOM
menu(Il), okucnenne amMuadHbpIM pacTBOpOM okcuja cepedpa(l), BocctaHoBIIeHHE,




Opo’KeHHE TIII0KO03bI), HAX0XKACHUE B IPUPOJIE, TPUMEHEHUE, OMOTI0THYEeCKas POJib.
dorocunTe3. DpyKTO3a KaKk U30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbl. CTpOeHUE Kpaxmania U
HeuroIo3bl.  Pu3nyeckue M XMMHYECKHME CBOWMCTBA Kpaxmana (THApOJu3,
KaueCTBEHHAs PEaKIHs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHHUs BELIECTB W MX MPEBPALLCHHIA:
IIpOBEJICHHE, HAONIOJICHHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIMPTOB, KAa4E€CTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
rugpokcugom meau(ll)), anpaerunoB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHAA
cepeopa(l) m rumpoxcumom wMenu(Il), B3ammopeiicTBHEe Kpaxmanaa € HOAOM),
POBE/ICHHUE MPAKTUUECKOW pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIM MPOAYKTA PEAKLIHUH MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIMH).

A30TCcozepKallie OPraHuYECKUE COCTUHEHUS.

AMUHOKHUCIOTHI KaKk aM(QOTEepHbIE OpraHuYecKue coeAuHeHns . PU3nYecKue u
XUMHUYECKHME CBOKWCTBA AMMHOKHMCIOT (Ha OpuMepe riauiuHa). buosornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuapl.

benku Kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeiIKoB. XUMHUYECKHE CBOICTBa OEIKOB:
THAPOJIU3, ACHATYpallns, KaYECTBEHHbIE PEAKIINU Ha OCIKU.

OKCHEpUMEHTAIbHBIE METOAbl M3YYEHHS BEIIECTB M HUX MPEBPAIICHUIL:
HAOJI0ZICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIeHATYpalus OelIKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BbicokoMoJIeKy/ISIPHbIE COeIMHEHUS

OCHOBHBIE MOHATHS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINH, CPEIHSS MOJEKYISApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COCOUHEHHM —
MOJIMMEPU3ALUS U TTOJMKOHEHCALIHS.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAaKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
KAy4YyKOB.

MexnpeaMeTHbIe CBSI3H.

Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTaHUYECKOW XMMHUU B
10 kmacce OCYUIECTBISETCA YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSATHH, SBISIOIIMUXCA CUCTEMHBIMHU JUISl OTIAEIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (PakT, runoresa,
3aKOH, TEOpHsl, aHAIU3, CUHTE3, KIacCHU(PUKALMS, MEPUOIUIHOCTh, HAOIIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIUPOBAHUE.

@dusuka: wmarepus, DJHEpPIrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DPHEPTreTUYECKUA ypPOBEHb, BEIMIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUUUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboToCcUHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (O€IKU, YTJIEBOJbI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILTUBO,
pecypchl.

TexHonorus: NULIEBBIE MNPOAYKTHI, OCHOBBI PAalHMOHAIBHOTO IHUTAHMUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE Mpenaparsl, MaTEpPUAIIbI U3
VCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMUH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
0007104Ka. DHEPreTUUYeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE opOuTaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeeNieHnsl 3JEKTPOHOB MO OpOUTAIIM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalnsi aTOMOB.

[lepnognueckuii 3aKoH u [lepuoanueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenpaeneeBa. CBA3b NMEPUOAMYECKOTO 3akOoHa M Ileproanyeckoil CUCTEMBI
xumuueckux dyemMeHToB JI. M. MeHnneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XHMHUYECKHX 3JEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpyHmamM H IEPUOAAM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHne BemiecTBa. XUMHYECKas CBsSI3b. BHUAbI XUMHUYECKOW CBS3H
(kOoBaJIeHTHasi HEMOJsipHas M MOJspHas, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3W (OOMEHHBIH H  JOHOPHO-
aKUenTopHslil). BomopoaHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPHULATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATUOHBI U AaHUOHBI.

BemecTtBa  MOJEKYJIPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
IOCTOSIHCTBA COCTaBa BEIECTBA. TUIBI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucremax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.



Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHU. Homenknarypa
HEOPTaHMYECKUX BEIIECTB. [ eHeTMyecKas CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKANMX K Pa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknus. Knmaccudpukamuss  XUMHUYECKHX — PEAKIUid B
HEOPraHUYECKOM M OPraHUYeCKONl XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YJHEPTUH PU XUMHUECKUX PEAKLIMX.

CkopocTh peakiuu, e€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYECKOe paBHOBecue. DakTOpbl, BIUAIOMIKE HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [latense.

Dnextponutrueckas aucconuanus. CuiabHbIC U cliadblie d5eKTponuThl. Cpena
BOJIHBIX PaCTBOPOB BEWIECTB: KUCJas, HEUTPaAJIbHAs, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl W3yYEHHUS BEHIECTB W MX MPEBpaAlCHUN:
nemoHcTpanus Tabymn «[lepuoanueckas cucremMa XxuMudeckux 3ymeMenToB J[. 1.
MenneneeBa», U3yudeHHE MOJIENEH KPUCTAUIMYECKUX PEHIETOK, HaOJoJIeHUe U
OMMCaHUe JEMOHCTPAIMOHHBIX U Ja0OPaTOPHBIX OMBITOB (Pa3oKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, ONMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TTIOMOIIIbIO YHUBEPCAITBHOTO MHANKATOPA, PEAKIIMA HOHHOTO 00OMEHa), TPOBEICHUE
PaKTHUECKON paboThl «BnusiHue pa3nuvHbIX (PAKTOPOB HA CKOPOCTh XUMUUYECKON
peaKuum.

Pacuérurle 3amaqn.

Pacuétel 1O ypaBHEHMAM XUMHYECKMX pEAaKIUHA, B TOM YHCIE
TEPMOXHMUYECKHE PACUETHI, PACYETHI C HCITOJIB30BAHUEM MTOHATHS «MaccoBas IO
BEILIECTBAY.

Heopranuuyeckasti xumust

Hemerannel. Ilomoxxenne HemetaiuioB B llepuoguueckon  cucreme
xumudeckux snemeHToB [[. M. MenaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha IpuUMepe
KHCJIOpOJa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XXHEHIIMX HEMETAUIOB (rajoreHOB, CEPbl, a30Ta,
docdhopa, yriepoga U KpeMHHS) U HMX  COEAUHEHUM  (OKCHIIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IppuMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCITMHEHUM.

Mertambl. [lonoxenue meramoB B llepruoanyeckor CUCTEME XMMHUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DNEKTPOXUMHUYECKUH PsI/l HAIIPSKEHUI METAJIOB.

XUMUYECKHE CBOWMCTBA BaXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.



OO6mue crnocoObl MoJydeHus MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHHUS BELIECTB W MX MPEBPAILCHHIA:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», OOpa3LoB HEMETAIOB, PELICHHE
HKCMEPUMEHTAJIbHBIX 3a7la4, HaONIOJEHWE W OMNHCAHHE JIEMOHCTPAIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE TMAPOKCHIA ATIOMUHHUS C PACTBOpaAMU
KHUCJIOT U 1IeJI0Yei, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3anaumn.

PacuéTbl Macchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMUYECTBY
BEIIECTBa, Macce WK 00bEMY OJHOIO W3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET NPUMECH.

XuMus U KU3Hb

Ponp xumum B 00€CIEUEHUM HKOJOTMYECKOM, PHEPreTUUYECKOM M MUIIEBOM
0e30MacHOCTH, Pa3BUTHM MeAUIHUHBL. [loHSATHE O HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHLHUIIAX OPOMBIILIEHHOTO
NOJIyYEHHS] BaXKHEHIINX BEIIECTB.

UYenoBeK B MHUpPE BEIIECTB W MATEpUAJIOB: BAKHEUIHWE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepuaiibl Js 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE U MUHEPAIbHBIC
yIoOpeHwusl.

XUMHSL W 30pPOBbE YEJIOBEKA: IMPaBUJIA HKCIOJIb30BaHUS JIEKAPCTBEHHBIX
IpenapaToB, paBuia 0€30MaCHOTO UCIIOIb30BaHUS MPENapaToB OBITOBONH XUMUHU B
MIOBCETHEBHOM KU3HH.

MexnpenMeTHbIE CBSA3H.

Peanuzamusi  MeXIpenMETHBIX CBsi3ed MpU  HM3YyUYCHUHU OOImeHd W
HEOPraHUYECKOM XMMHM B 11 Kilacce OCylIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
OoOIIMX €CTeCTBEHHO-HAYYHbIX [MOHSATUM, TaK W TOHATHH, SBISIOMIMXCA
CHUCTEMHBIMU JJISI OTAEIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (DakT, rumoTes3a, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluus, MNEePUOAUYHOCTb, HAOIIOIEHUE,
IKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, SBICHHUE.

@duznka: MaTepusi, IHEPTHS, MACCa, aTOM, IEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperatHoe COCTOSIHHE BEIIECTBA, (PU3UUECKHE BEIMYUHBI U €IUHUIIBI HX
U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHusM, SKOCHUCTeMa, Ouocdepa, Makpo- W
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEILIECTB B OpTraHU3ME.



['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypcehl.

TexHonorusa: XUMHYECKasi MPOMBIIIIEHHOCTb, METAJIyprus, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHAJIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, MHIIECBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHUX TMpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHAIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10
YUYEBHOMY TIPEJIMETY «XUMU S»
Ha 0a30BOM YPOBHE CpeiHero o0I1ero oopa3oBaHus

JIMYHOCTHBIE PE3YJIbTATbBI

dI'OC COO ycraHaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0o0ydJaronmMucs MpPOrpaMM CpemHero ooOmero oOpa3oBaHus (JIMUHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HaydHo-mMeToauueckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-AEITENBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUSI MpeAMeTa «XHUMHS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHus BHIIEICHBI CICTYIOIINE COCTABIISIOININE:

O0CO3HaHHE OOYYaIOIIUMHUCS POCCUHUCKOM TpPaKTaHCKOM HUIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTHA U CAMOOIIPEAEIIEHHUIO;

HaJIM4Khe MOTUBALIMU K OOYUYEHHIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUU JTHUUYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUHU;

TOTOBHOCTh U CHOCOOHOCTH O0OyYaroluXxcsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, IMPUCYIIMMHU LEJIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHMUECKON KYJIbTYpPhl U CHOCOOHOCTH CTaBUTH
LETU U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTra «XHUMHUS» AOCTUTAKOTCA B
€AMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUHM C
TYMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU I[€HHOCTAMHU
U UJeaJlaMHd POCCHICKOTO TPa)XTaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMM U TpaBWIAMH  TOBEJEHHUSA, CHOCOOCTBYIOUIMMHU  IIpoleccaM
CaMOIIO3HAHUsA, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJIIEHUS JIMYHOCTHU
00yJaroImXxcs.

JInyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHSI» OTPAKAIOT
c(OpPMUPOBAHHOCTh OMNBITA MO3HABATEJILHON M MPAKTUYECKOW AESITeNbHOCTU
oOyyJarouuxcs 1no peajausaluy NPUHITHIX B O0IIECTBE IIEHHOCTEH, B TOM 4YUCIE B
YacTHu:

1) rpamaaHCKOr0 BOCIIMTAHMS:

OCO3HaHHUS 00YYaIOIIMMHCS CBOMX KOHCTUTYLMOHHBIX IIPaB M 00S3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM ICSITEIIbHOCTH MPU CO3IaHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BHIMOJIHEHUU XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHUS, JOTHKY H
apTryMEHTHI IPYTUX IPU aHAIHU3E PA3IUYHBIX BUJIOB YU4EOHOH 1€ATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHMS:

[EHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTCUYECTBECHHON XMMUHU;

YBaXEHUS K MPOLECCY TBOpPYECTBA B 00JIACTH TEOPUU M IMPAKTUYECKOIO
OPUMEHEHUSI XUMHH, OCO3HAHUS TOIO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX OSKCHEPUMEHTAIbHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

MHTEpECa U M03HABATEIbHBIX MOTUBOB B ITOJIYYEHUH U IMOCIEAYIOIIEM aHAIN3E
uH(OpPMaIIMHU O IEPETOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE IMOBEJEHUE M TMOCTYIKH CBOUX TOBapHUIIEH C
NO3ULMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPHbI 310POBbS:

NOHMMAaHUA LEHHOCTeH 310poBOro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (pU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOMrofeHUsT TpaBWJI OE30MAaCHOTO OOpalleHus ¢ BeUIeCTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH,

NOHMMAaHUSl 1LEHHOCTH TpPaBWI HMHAMBUAYAJIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIlUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHUS MOCJIEICTBUN U HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHmOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JpPYrux BHUOAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3aaad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YUCJIE HA OCHOBE NIPUMEHEHUS NMPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYAY, JHOIAM TPyJa U PE3YIbTaTaM TPYAOBOM JAESATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBUAYAIbHONW TpPAaEKTOPHH
obOpasoBanmsi, Oymymeld nmpodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00I1I1eCTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKU II€JIECO00PAa3HOr0 OTHOLIEHUS K HPHUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAaHUSl TJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKUX MpoOJeM, BIHSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOJIHON U COLUUAIBHOW CPEJIbI;

OCO3HAaHHSA HEOOXOAMMOCTH HCIOJIb30BaHUSA JOCTH)KEHUH XUMHUU JUIA
pELIeHNs] BOIPOCOB PAlMOHAIBHOTO PHUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUWA, NPUHOCALIIUMX BpEd OKpYKarolleu
OPUPOIHON cpelie, YMEHHsS IMPOTrHO3UMPOBATh HEOJIArOMpPUSTHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILIAT HX;

HaJIMYMs PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
ombITa NEeATENbHOCTH AKOJOTUYECKOMN HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTHUBOCTOSATH UJCOJOTUU
xemooouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOILIECTBEHHOW MPAKTUKHU;

NOHUMAaHUsl CHeUM(PUKH XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEeCTaBICHUS 00 OKPYXAloIIeM MHUpPE Kak O €JUHCTBE MPUPOIBI M YEJIOBEKa, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpoOJieM COXpaHEHUs
MIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTH XMMHHM JJIsI COBPEMEHHOMU
LUMBUJIM3ALMY: B €€ TYMaHUCTUYECKOW HAIPaBIE€HHOCTH U BaKHOM POJIM B CO3/IaHUHU
HOBOW 0a3bpl MaTepHalbHON KyJbTYpBl, pEHICHUH TJ00aNbHBIX MpoOsieM
YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPIETUUYECKOM, IHUILEBOU U
HKOJIOTMYECKON 0€30MacCHOCTH, B Pa3BUTHH MEIUIMHBI, O0OECHEYEHUH YCIOBUM
YCIICLTHOTO TPYJa U IKOJIOTUYECKH KOM(POPTHON KU3HHU KaKJOTO YiieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: IIOHUMAHUS CYIIHOCTH METOJOB
MO3HAHM, UCIIOJNB3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJiy4aeMble 3HAHUS JJI aHaJIu3a U OOBSCHEHUS SBJICHHUM OKPYXKAIOIIETo MUpa U



NPOUCXOAIINX B HEM U3MEHEHUI, yMEHUS J1eJ1aTh 000CHOBAHHBIC 3aKIIOUEHHS Ha
OCHOBE HaYYHBIX (P)aKTOB M UIMEIOIIUXCS TAHHBIX C I[EJIBIO MOIYUYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIONb30BaTh XHWMHUYECKUE 3HAHUS IS
pelieHust Ipo6sieM B peaabHbIX JKU3HEHHBIX CUTYalUAX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON €ATEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHHMIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHbIX cepax mpodhecCuoHaTbHON
JesITeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMeTa «XHMHs» Ha
YPOBHE cpeaHero o01ero 00pa3oBaHus BKIIOUYAIOT:

3HaYMMble 1 (OpPMHUPOBAHUS ~ MHUPOBO33PCHUS  OOYYAIONIUXCS
MEXKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHCHU(PHUKY METOJOB TIO3HAHHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHSs, SBJICHHE,
IPOIECC, CHCTeMa, HayYHbIA (PAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICI0BAaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATEHOM
TPaMOTHOCTH M COI[UAIBHON KOMIIETEHLIUU 00yUYaroIuXCs;
CIOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JIEUCTBUS B MIO3HABATEIIbHON U COLMAIHOU MTPAKTHUKE.

MeranpeaMeTHbIe PE3YJAbTAThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISATHBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMH Y4eOHBIMU No3HaBaTeJIbHbIMH
JeCTBUSIMU:

1) 6a30Bble JIOrHYecKue AeMcTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyalIH3UpOBaTh  MPoOJIEeMy,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONPENENATh LU JCATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTU C MOCTABJICHHBIMU LIEJISIMU;

WCIOJIb30BaTh MPU OCBOCHWH 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSTUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



HCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHATHS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHMU;

BBHIOMpATh OCHOBAHUSI M KPUTEPUU JJId KJIACCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICJACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SIBJIICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSThH B MPOLIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BBIBATH MOJECIBHBIC TPEACTABICHUS — XUMHYECKUN
3HaK (CUMBOJI) DJIEMEHTa, XUMHUUYECKast popMyJia, ypaBHEHHE XUMUUECKON peaKIUuu
— TIPU PEIICHUH YYCOHBIX MO3HABATEIBHBIX M MPAKTHYECCKUX 3a7ad, MPUMCHSTH
Ha3BaHHbBIC MOJICIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX IMPU3HAKOB
M3yYaeMBbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIECTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHMS BEIIECTB U XUMHYECKUX
pEeaKUunii;

dbopMyIMpOBAThH MENN U 33191 UCCIIETOBAHMS, HCTIOIB30BATh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAdyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXCHUI;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEACHUS
YYEHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
mpoIiecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
000011IeHUs M BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YyJIbTATOB UCCIEOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIM OTYET O IPOJIETAHHOM padboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBAaTENbCKOW U MPOEKTHOM
NEATEIbHOCTH, TMPOSBISTh CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PAa3JIMYHbIX METOJIOB
TO3HAHMS.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWH(opmanuu (Hay4IHO-
MONyJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJIEp)KaHMs, CIPaBOYHbIE TMOCOOUS,
pecypcel MIHTepHeTa), aHaIU3upoBaTh MHGOPMAIMIO PA3IUYHBIX BUIO0B U (HopM
MpEJCTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



dbopMyIHMpOBaTh 3aMpPOCHl U MPUMEHATH PAa3IUYHbIE METOJBI TIPHU MOWCKE U
oToope wuHOpPMaIMK, HEOOXOJAUMOM Ui BBIMOJHEHHUS Y4eOHBIX 3ajad
OnpeAenEHHOTO TUTIA;

npuOOpeTaTh OMBIT WCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMalbHYIO  (HOpPMY  TPEICTaBICHUSA
uHpopMmaru (cxemsl, rpadyKu, AMarpaMMbl, TaOJIUIIBI, PUCYHKHU U JIPYTHE);

UCIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPU pabOTe C XUMUUYECKOU
uH(popMaIuel: MPUMEHITh MEXIpPEeIMETHbIe ((PU3MYecKue W MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, OpPMYJIbl, aO0OpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OgjaieHUe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMOI TeMbI B XOJI€ AHAJIOTa W/WITU
IUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (GOPMYJIMPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKCHHOHN 3a1a4u;

BBICTYIIaTh C TPE3CHTAIlMedl Pe3yJbTaTOB IMO3HABATEIHHON JIEATEIHHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BHIMOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHUYECKOW pabOThl MO KCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peajn3aluu y4eOHOro MpoeKTa U (popMyIHpOBaTH BHIBOIBI
10 pe3yibTaTaM TPOBEACHHBIX HCCIICOBAHMNA TYTEM COTJIACOBAHMS TO3MUIMHA B
X0J1e 00CyXIeHHS 1 OOMEHa MHEHUSIMH.

OBy1ajieHUe YHMBEPCAJIbLHBIMH PEryJISITHBHBIMH JeHCTBUSIMU:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO I03HABATEIbHYIO
JeSTENIbHOCTh, OMpeeNsas e€ IeNMd W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeajaraeMblii aJropuT™M JCHCTBHA TIpH
BBIMIOJTHEHUH YYE€OHBIX W HCCIIEIOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3pGEeKTUBHBI CHOCOO MX peHIeHHs C YYETOM IMONY4YeHHMsS] HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYCCKUX PEAKITUSX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATETHPHOCTH Ha OCHOBE CaMOaHaIN3a U
CaMOOIICHKH.

INNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHBIE pE3ynbTaTbl OCBOCHUS Kypca «OpraHudeckas XuUMUS»
OTPaXKakoT:

c(OPMUPOBAHHOCTh ~ NPEICTABICHUA O XHMHUYECKOM  COCTaBIISIIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IIO3HAHNUH SIBJICHUM IIPUPOJIBL,
B (opMHpOBAaHUM MBIIUICHUS W KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIHHOU



IPAMOTHOCTH, HEOOXOJIMMOM ISl peIIeHUsI MMPAKTUYECKHUX 3a/1ad U IKOJOTUYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U PUPOTHOM CPENIE;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJAramIne MOHATHS (XUMHUYECKUH BJIEMEHT, aToM, JJIEKTPOHHAas
000J104Ka aToMa, MOJIEKYyJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBA3b, CTPYKTypHas (opmyina (pa3BEpHYTasi U COKpallI€HHAs), MOJIb, MOJIApHas
Macca, MOJISIpHBINA 00BEM, YIIIEpOIHbIN CKeNeT, QyHKIMOHATIbHAS TPYIINa, pauKal,
U30MEPHs1, ©30MEPBL, TOMOJIOTMYECKHUN P, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPOA U
a30TcoAepKAIMe COCOUHEHMsS, MOHOMEp, IIOJUMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMs); TEOPUH M 3aKOHBI (TEOpUs CTPOEHUS
opranunyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsSI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN S3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTHM XHMHYECKHUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHMS O CBOMICTBaX, COCTaBe, IOJYyYEHUU W
0€30MacHOM HCIOJIb30BAHUM BaXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON AEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHMI BBIABIATH XapaKTEPHbIE MPHU3HAKU MOHSITHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIME ITOHATHS MPH
ONIMCAaHHWH COCTABA, CTPOCHMS U NPEBPALIEHUN OPTAHUYECKUX COCIUHEHNN;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI) CUMBOJMKY IS
COCTABJICHUSI MOJIEKYJISIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dopMyn  OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX PpEaKLUH,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHWYECKUX BELIECTB ISl WUIKOCTPALUHA HUX
XUMHYECKOTO Y IMTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAMJIEHKHOCTh H3YUEHHBIX
OpPraHMYECKHUX BEIIECTB [0 HX COCTaBY U CTPOCHHID K ONPEACIEHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEp KaIliue
COEIMHEHMSI, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cuctematnyeckor Homenkiarype (IUPAC), a takxke NpUBOAWTH TPUBUAIBHBIC
HA3BaHUSl OT/AEJIbHBIX OpPraHUYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, INHIEpUH, (eHon, (popmanbaerul, aleTaibIeruja, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsi KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TIII0K034,
bpykTO3a, Kpaxmas, LeJUII0I03a, TIUIHH);

c(hOpPMUPOBAHHOCTh yMEHUSI ONPENEHATh BHUIbl XUMHUYECKOH CBSA3U B
OpraHUYEeCKUX COECIMHEHUSX (OJIMHAPHBIE U KPATHHIE);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPHUH CTPOCHUS
opranndeckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUST 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTaBa U CTPOEHMS; 3aKOH COXPAHEHMS MACChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHU XapaKTepHU30BaTh COCTAB, CTPOCHHE, (DU3NUECKHE
U XMMUYECKHE CBOWCTBA THUIHUYHBIX TMPEICTABUTENCH pa3IMYHBIX KJIAcCOB
OpTaHMYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, MPONHJICH, alleTHIIeH, OyTaaueH-1,3,
MeTuIoyTaaueH-1,3, 6eH3051, METaHOJ, ITAHOJ, STHJICHTJIMKOIIb, TIIUIEPUH, HEHOT,
alleTanbpAeru, MypaBbUHasl U YKCYCHasl KUCIIOTHI, TIIIOK03a, KpaxMmaJl, 1eJUTI0JI03a,
AMHUHOYKCYCHAsi KMCJIOTA), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3h MEXKIY HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH C HCIOJIb30BAaHHEM
CTPYKTYPHBIX (hOpMYyT;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOYHUKHU YTIIE€BOJAOPOTHOTO
ChIpbs (HE(Th, MPUPOIHBI ra3, yroib), CIIOCOOBI UX MEPEPAOOTKH U MPAKTUUECKOE
IPUMEHEHNE IPOAYKTOB MEPEepabOTKH;

c(OpPMHUPOBAHHOCTh yMEHHH TIPOBOJUTH BBIYHCICHUS 10 XHUMHYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJMUECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
pEaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOTYKTOB PEAKINN);

c(OpPMHUPOBAHHOCTh YMEHHH BIAJCTh CHUCTEMOW 3HAaHUH 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCIOIh3yeMbIX B XHMHH MPH W3YYCHUH BEUIECTB U
XUMHYECKUX SIBICHUHN (HA0JI0/IeHNe, U3MEpPEHUE, IKCIIEPUMEHT, MOACTUPOBAHNUE),
UCIIONb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHHS [UIsl TPUHATHS pEUICHUA B
KOHKPETHBIX KMU3HEHHBIX CHUTYyalMsX, CBSI3aHHBIX C BEHIECTBAMH U HX
IPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUJIa MOJb30BAHUS XUMUIECKON
MOCYJION ¥ J1TabOopaTOpHBIM OOOPYIOBAaHWEM, a TaK)Ke MpaBuiIa OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHUSMHU IO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHYECKUX OIIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBINOJHATh XHUMHYECKHUN
HKCIEPUMEHT (TPEBpAIICHNUs OPTaHUYECKUX BEUIECTB PU HArPEBAHUU, TOTYUCHHE
ATUJIEHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKI[MN OPraHUYE€CKUX BEIIECTB,
JeHaTypanus OSIKOB MPU HATPEBAHUH, [IBETHBIE PEAKIIMH OCIKOB) B COOTBETCTBUU
C TMpaBWIAMH TEXHUKH O€30MacCHOCTH TIpU OOpaIleHUH C BEIIECTBAMU U
1a00paTOpHBIM  000PYZIOBaHHEM, TPEACTABIATH PE3YyIbTaThl XUMHYECKOTO
JKCIEpUMEHTa B (opMe 3alucu YpaBHEHHH COOTBETCTBYIOIIMX pEakUud u
(GbopMyIupOBaTh BHIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHATU3UPOBATh XUMHYECKYIO
UHPOpMAIMIO, TONYyYaeMyK) W3 pa3HBIX HCTOYHHKOB (CpEICTBa MacCOBOM
uHpopManuu, IHTepHET U Apyrux);

chOPpMUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
[eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATENHHOCTH B HEISIX
COXpAaHEHHS CBOETO 370POBBS W OKpY)KAIOIIEH MPHUPOJHON Cpeibl, 0OCO3HABATh



ONACHOCTh BO3JCHCTBHUS Ha >KUBBIE OPraHU3MBbI OINPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaT, Ha mpumepax crocoObl
YMEHBIICHUSI W MPEJOTBPALIECHUS HX BPEIHOrO BO3JACHUCTBUS HA OPraHU3M
YEJI0BEKA;

JUIsi 00OYyJaronuXxcsi ¢ OTPAaHUYECHHBIMH BO3MOXXHOCTSIMU 3JIOPOBBSI: YMEHUE
IPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHYECKUX SIBJICHUI;

JUISL CHENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmy.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XUMHSD OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUUYECKOM  COCTaBJISAIOINICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUH SIBJICHUI IPUPOJIBIL,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYpPhl JHYHOCTH, €€ (YHKIIMOHAITBHOU
TPAaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUST MMPAKTUUECKUX 3a/1ad U IKOJOTUIECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U PUPOIHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMUYECKUA SJEMEHT, aToM, M30TOoMl, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIAPHBIN OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHh OKUCICHHS, XUMUYECKAsI CBSI3b
(KoBaJIeHTHasi, MOHHAsI, METAJJTMYECKas, BOJOPOAHAs ), KpUCTAIIIMYECKask pEeIIETKa,
TUANBl XUMHUYECKUX  PEAKUUW, PaCTBOpP, DJIEKTPOJIHTBI,  HEIJIEKTPOIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (Teopusd
AJIEKTPOJIUTUYECKOU AUCCOUMAlM, nepuoanueckud 3akoH [. M. Menpgeneesa,
3aKOH COXPaHEHHUsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XHUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHHUMAHWUS NPUYUHHOCTH H
CHUCTEMHOCTH XWMHUYECKHX SIBIICHWUU, (PAKTOJOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U O€30MacCHOM UCIOJIb30BAaHUU BXKHEUIIIMX HEOPraHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM €SI TEIbHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC TPHU3HAKH TOHSITHUH,
YCTaHABIIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOLIME MOHSATHS TPHU
OINMCAHUN HEOPTAaHUYECKUX BEIIECTB U UX NMPEBPALICHHM;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMyJl BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX



HEOPTraHWYECKUX BeUIECTB (yrapHblid ra3, YrJieKUCHbI ras, aMMHak, TamiéHas
U3BECTh, HETALIEHAs! U3BECTh, MUTHEBAS COMA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XAMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSX PA3JIMYHOTO COCTABA, BUJ XUMHUYECKOUN
CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJNIMUECKasi, BOJOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAas, MOJIEKYJspHasi,
MOHHAs!, METAJUTMYECKas), XapakTep cpelibl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCTUHECHUU;

c(hOopMUPOBAHHOCTH YMEHUU YCTaHaBIIUBATh MIPUHAJIEKHOCTD
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBY K OMNPEACIEHHOMY KJIacCy/TpyIe
COEIMHEHHM (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAJIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHbIE THAPOKCUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOAUIECKOTO 3aKoHa /.
N. MeHnneneeBa u IEMOHCTPUPOBATH €70 CUCTEMATUZHPYIOINTYI0, OOBSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil CcUCTEMBI
xumudeckux 3nmeMmeHtoB JI. VM. MennmeneeBa, MCHoNb3ys TMOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUICCKUE YPOBHI», 0OBSICHATH 3aKOHOMEPHOCTH
WU3MEHEHHSI CBOMCTB XMMHYECKHUX 3JIEMEHTOB M MX COCOUHEHMI MO MEPUOJaM U
rpynmam [lepuoandeckon cuctembl XuMuueckux 3eMeHToB . . Meneneena;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBaTH)  OOIIHE
XAMHUYECKME CBOWCTBA HEOPraHWYECKHX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOM CBS3UM MEXIY HEOPraHUYECKUMH
BEILIECTBAMH C MOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IMUHbIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BeEIIECTB, TEIJIOBOMY
b (deKTy peaknuu, W3MEHECHHUIO CTETICHEeW OKHCIICHUS 3JIEMEHTOB, 00paTMMOCTH
peaKIMK, yYaCTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISITh YPABHEHMSI PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, y4UThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIUH UAYT 0 KOHLA;

c(hOPMUPOBAHHOCTh YMEHUW TMPOBOJWTH PEAKIUH, MOATBEPIKIAIONTNE
KAUYECTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;

c(hOPMUPOBAHHOCTh yYMEHHUH  pACKphIBATh CYIIHOCTH  OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKIUM;



c(OpPMUPOBAHHOCTh YMEHUN OOBSACHSATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyYHbIX (DAKTOPOB; XapaKTep CMEIICHNUS XUMUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeiicteus (npuHuun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINUICHHOTO MOJyYeHHUs CEpHOM KHUCIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMAaX XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHUCICHHUS C HCIIOJIB30BAHUEM
MOHSATHS «MaCcCOBasi OJISl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHHI Ta30B MpHU
XUMHUYECKHX PEeaKIMIX, MacChl BellecTBa WM 00BbEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOIO M3 YYAaCTBYIOLIUX B pEaKIHU
BELIECTB, TEIJIOBOIO 3((deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YPHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOATh MpaBUIIa MOIb30BAHUS XUMUYECKON
nocyAol M J1abopaTopHbIM OOOpYyIOBaHMEM, a TakKe MpaBuia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00OpaTOPHBIX
XUMHYECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUHN TUJIAHUPOBATH M BBINOJHATH XHUMHUYECKUN
IKCMEPUMEHT (Pa3/0oKEeHHE MEPOKCHIAa BOAOPOJa B IMPUCYTCTBHH KaTalln3aTopa,
ONpEeZICNIEHUE CpeAbl PAacTBOPOB BEUIECTB C IOMOLIbIO  YHHUBEPCAIBHOI'O
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM pEaKIUy,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakiuu Ha cynbdar-, kapOOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHUS, PEIIEHUE SKCIEPHUMEHTAIbHBIX 3a/a4 IO
temaMm «Metamis» U «HemeTannasl») B COOTBETCTBHM C MpaBUJIAMU TEXHUKU
Oe3omacHOCTH IpU OOpalllEeHUH C BELIECTBAMH U J1a0OpAaTOPHBIM 000pYI0BaHUEM,
IOPEJICTaBIATh PE3yJIbTaTbl XUMHUYECKOIO JSKCIEpUMEHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOUINX peakUuil U OpMyYIHUPOBATH BEIBOIBI HA OCHOBE 3TUX
pe3ybTaToB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHpOpMAIMIO, TOJYyYaeMyH0 M3 pa3HbIX MCTOYHHMKOB (CpPEeICcTBa MacCOBOM
KOMMYHHUKaIK, UHTEpHET U ApyTuX);

chOpMUPOBAHHOCTh ~ yMEHHH  COOMIOAAaTh  MpaBWIa  DKOJOTHYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATENHHOCTH B HEISIX
COXPAaHEHHs CBOETrO 3J0POBbS M OKPY)KAIOIIEH NPHUPOJHON Cpeibl, OCO3HABATH
OIACHOCTb BO3/ECICTBUSI Ha )KUBbIE OPraHU3MBbI ONPEACIEHHBIX BELIECTB, IOHUMAs
cvbicn mokaszarens [IJIK, moscHaTh Ha mnpumepax crnocoObl YMEHBIICHUS WU
NpeIOTBPAICHHS UX BPEIHOTO BO3ACUCTBUS HAa OPTaHNU3M UEJIOBEKa,



U1 OOYYaIONIMXCSl C OMPaHUYCHHBIMH BO3MOXHOCTSIMH 370POBBS: YMCHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX ITO3HAHHS BEIICCTB H
XUMHUYCCKUX SBJICHUN;

JUISE  CJICTIBIX W CJIA0OBHAAIINX OOYYaIONIUXCS: YMEHHE HWCIIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
1‘1\2')1 HaumeHoBaHue pa3/iesioB M TeM NMPOTPAMMBI Beero Koutpoabnbie IIpakTuueckue 06 If:::g;ggg;:ﬁzbl e
padoThI padoThI pecypebr
Pa3nea 1. Teopernyeckue 0OCHOBBI OPraHU4eCKOM XUMUH
1.1 IIpeamer opranndeckoilt xumuu. Teopust CTpoeHus 3
opranuyeckux coenunenuit A. M. bytneposa
Hroro no paszneny 3
Pazjen 2. YrieBoaopoabl
2.1 [IpenenbHbIe yIIeBOAOPOABI — AJIKAHbI 2
29 HenpenenbHble yriieBogOpOAbI: aJIKEHbI, AJIKaJUECHBI, 6 1
AJIKUHBI
2.3 ApOMaTHYECKUE YTIIEBOIOPOIbI 2
2.4  IlpuponHble HCTOYHUKHU YTIIEBOJIOPOJIOB U X IepepadoTKa 3 1
Hroro no paszneny 13
Paznen 3. Kucsiopoacoaep:xaniue opraHniecKue coeuHeHusl
3.1 Crnuptsl. @eHon 3
3.2 Aunpnerunsl. Kap6oHoBbie KHMCITOTHL. CHOXKHBIE d(DUPHI 7 1
3.3  VYrneBoasl 3 1
Hroro no pazgeny 13
Pa3znea 4. A3oTcoaepskaniue OpraHnyeckre coeJuHeHUust
4.1 AMHHBI. AMUHOKHCIIOTBL. benku 3
Hroro no pazgeny 3
Pa3znea S. BbicokoMOJIEKY/JISIPHBIE COeINHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro o pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2




11 KJIACC

KoJsmnyecTBo 4acoB JIeKTPOHHBIE
I‘Di HaumeHoBaHue pa3/iejioB M TeM NPOTPAMMBbI Beero Kourpoabuble IIpakTuueckue 06;::)41)31;2:;;2“ e
padoThI padoThI pecypebr
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenune atomoB. [leproauueckuii 3aKoH U
1.1  Tlepmonmyeckas cucreMa XMMHYECKHX 3y1eMeHToB [[. 1. 3
MeHneneeBa
1.2 Ctpoenue BemiecTBa. MHOrOOOpasue BEIIECTB 4
1.3 XHUMUYECKUE PEAKIINU 6 1 1
Hroro no pazgeny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Meraiuibl 6 1
2.2  Hewmeramusl 9 1 1
2.3 | CBs3b HEOPraHMYECKUX U OPIraHUYECKUX BEILECTB 2
Hroro no paszneny 17
Pazpnen 3. Xumus v :Ku3Hb
3.1 ‘ XHMHS U )KU3HB 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 ‘ 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsm4yecTBO 4acoB DJIeKTPOHHbBbIE
[
I‘D‘;[ Tema ypoka Beero Konrpoabnble IIpakTuueckue ns){[t?:}?nﬂ o6 p:::l;l;g]z;;eﬂm e
padoThI padoThI pecypebr
1 IIpeamer opraHn4eckoi XUMHUH, €€ BOSHUKHOBEHHUE, |
pa3BUTHE U 3HAYECHUE
2 Teopust cTpoeHMsI OpraHuvecKuX coequHeHnil A. M. 1
ByTtnepoBa, €€ 0OCHOBHBIE MOJI0KEHHS
[IpencraBienue o Ki1accuPUKAIUN OPraHUIECKUX
3 BemecTB. HoMenknarypa (cucremarnueckas) u 1
TPUBHAJIbHBIEC HA3BaHUSI OPTaHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM PsiJT 1
5 MertaH U 3TaH — OPOCTEUIINE TPEACTABUTEITN 1
AJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
7 OTUieH U NPONWIEH — NPOCTEHIINE IPEICTaBUTENN 1
AJIKEHOB
] IIpakTrueckas pa§0Ta Ne 1. «Ilonydyenue sTmiieHa u 1 1
M3y4YEHHUE €ro CBOMCTBY
9 Ankanuensl. byraguen-1,3 u merunOyranuen-1,3. 1
ITosnyyeHne CUHTETUUECKOTO KayuyKa U pEe3UHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOSHHMS,
10 TOMOJIOTHYECKUH PsAll. ALIETHIIEH — MPOCTEUIIIHI 1
IIPEICTABUTEND aJIKUHOB
11 Beluncienus 1o ypaBHEHHUIO XUMUYECKOU peaKkIiu 1
12 ApeHbl: 0eH3011 ¥ ToNyoJ1. TOKCHYHOCTh apeHOB 1
13 ['eneTnueckas CB3b yriaeBOAOPOAOB, 1

MPpUHAJICI)KAIIUX K PA3JIMYHBIM KJIaCCaM




IIpupoaHbIE ICTOYHUKH YIJIEBOIOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMyTHbIE HePTIHBIC Ta3bl, HEPTH
Y TIPOJIYKTHI €€ epepadoTKu
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:

15 MIPUPOHBIN ra3 U NOMyTHbIE HEPTAHBIE ra3bl, HEPTH
Y TIPOJIYKTHI €€ epepadoTKu

16 KonTtpomnbHast pabota 1o pasneny «YTrieBogopoab»

17 IIpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOI U
3TaHoj. BogopoiHas cBs3b

13 MHOroaTOMHbI€ CIIUPTHI: STUWIECHTIIMKOJb U
IJIMLEPHUH

19 ®enout: CTPOCHUE MOIEKYJIbL, busnueckue u
XMMHUYECKHE CBOICTBA, IPUMEHEHHE

20 Anbneruasl: (GopMalbIeTUA U alleTalbICT /.
AneroH

71 OnHOOCHOBHBIE IIPEJENbHbIE KAPOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCYCHas

2 HpaKTI/I‘ieCKaH pabota Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIOTBI»

23 CreapuHOBas ¥ OJIEMHOBAsA KUCIIOTHI, KaK
MPEJCTABUTENN BBICHIMX KAPOOHOBBIX KHCIIOT

24 Mpina kak COJIH BBICIINX KapOOHOBBIX KHCIIOT, UX
MOIOIIIeE JECTBHE

75 CroxHble 3(upbl KaK MPOU3BOAHBIE KAPOOHOBBIX
KHUCIOT. ['Maponu3 cinoxHbIX 3pHUpoB

26 XKupsl: runponus, npuMeHeHne, OnoJoruyecKas
POJIb )KUPOB

27 VYraeBogsl: cocTaB, Kiaccupukanus. Baxxueimume
IIPEICTaBUTEINIHN: TIII0K03a, (PpyKTO3a, caxapo3a

28 Kpaxman u nemunoiio3a Kak IpupOoJHbIE TOJTUMEDPHI




KonrponsHas padota no pasaeny

29 «Kucnopoacoaepxkaiiyue opraHu4ecKue 1
COEJIMHECHU S

30 AMUHBI: METWJIAMUH U aHWJINH 1

31 AMUHOKHCTIOTHI KaK aM(pOTepHbIC OPTraHUYECKUE 1
COEIMHEHMS], UX Ouosornyeckoe 3HaueHue. [lentu sl

37 benku kak mpupoHbIe BHICOKOMOJIEKYIISIPHbIE 1
COEJIMHEHHUS

33 OcHOBHBIE TOHATHA XMMUH BBICOKOMOJIEKYIIAPHBIX 1
COeTMHEHU I

34 OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX 1
coeguHenuit. [ImactMacchl, Kaydyku, BOJOKHA
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTH4eckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcebl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUryparys aToMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema
XUMHYeCKuX djieMeHToB 1. Y. MenaeneeBa, ux CBS3b
C COBPEMEHHOM TeOpHeil CTpOEHUsI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUUYECKHUX
3JIEMEHTOB M MIX COEAMHEHUH 10 TPYIIIaM U
nepuoaaM. 3HaueHUe NEPUOJIUYECKOT0 3aKOHA U
cUCTeMBI XuMuueckux 3yemenToB .. Menaeneena
B paBBI/ITI/II/I HayKI/I

Crpoenue BemiecTBa. XuMHUUYECKasi CBsI3b, €€ BUBL;
MEXaHU3MbI 00pa30BaHMUsI KOBAJICHTHOW CBSI3H.
Bonopoanas cBsi3b

BanentHocts. DnekrpoorpunarenbHoCcTh. CTeneHb
okucyeHus. BemnecTBa MoeKyIsIpHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsiTue o nucnepcHbIx cucteMax. cTUHHBIE U
KOJUIOUJIHBIE pacTBOPBL. MaccoBast 10J1sI BEIIECTBA B
pacTBope

Knaccudukanms 1 HOMEHKIaTypa HEOPraHUIECKUX
COEAMHEHMH. [ 'eHeTnYeCKas CBSI3b HEOPTraHUYECKUX
BEIIIECTB, PA3JIMYHbBIX KJIACCOB

Knaccudukanus XumMuaeckux peakiuii B
HEOPraHMYECKON ¥ OPraHN4eCKOW XUMHUH. 3aKOH
COXpAHEHUS MAaCChl BEUIECTB; 3aKOH COXPaHEHUS 1
MIPEBPAIICHHS JHEPTUU TPU XUMHUECKUX PEAKIIMIX




Ckopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUYECKOE paBHOBECHE

10

[TpakTrueckas padota Ne 1. «BnustHue pa3nuaHbIX
(haKTOpOB HA CKOPOCTh XUMUYECKON PEAKITUI

11

3H€KTpOHI/ITI/I‘-IeCKa5I Jucconuanus. ITonsgarue o
BozopoaHoM moka3zarese (pH) pactBopa. Peakmuu
HMOHHOTO OOMeHa. ['uaponu3 opraHun4eckux u
HEOPTraHMYECKUX BEUIECTB

12

OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
[TonsiTHe 06 IEKTPOIHM3E PACIUIABOB U PACTBOPOB
conei

13

Kontponbras padota no pa3aeny «TeopeTudeckue
OCHOBBI XUMHUN»

14

Mertaubl, ux noyioxkenue B [lepuoguyeckoii cucreme
XUMHYECKUX d1eMeHToB JI. 1. MeHpaeneeBa u
0COOEHHOCTH CTpoeHus aromoB. Oo0mue pusznueckne
CBOMCTBa METAJLJIOB

15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsH>KEHUA METaJIOB

16

XnuMHYecKre CBOMCTBA BaKHEUIIINX METAJIJIOB
(HaTpuii, Kanuii, KAJIbLIWI, MAaTHUNA, ATFOMUHUAN) U UX
COETUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCTMHECHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COETUHEHUN

19

[TpakTruyeckas padora Ne 2. "Perenue
AKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «MeTambi»"

20

Hewmeramnsl, ux nonoxxenue B [leproanueckoi
cucteMe xuMuueckux sneMeHToB /. 1. MeHneneeBa
1 0COOCHHOCTH CTPOCHHUS aTOMOB




du3nyecKkue cBONCTBa HEMETAIUIOB. AJIJIOTPOIHS

21 HEMETaJUIOB (Ha MMpUMEpE KUCIOpOoa, CEPHI, 1
docdopa u yraepoaa)

2 XI/IMI/I‘-IGCKI/}'G CBOMCTBA raJIOT€HOB, CEPBI U UX 1
COeTMHEHU I

23 XI/IMquCKI/{e CBOMCTBA a30Ta, hocodpa u ux 1
COEeIMHEHU I

24 XI/IMI/I‘-IGCKI/}'G CBOMCTBA yIJIepOJa, KPEMHHUS U UX 1
COeTMHEHU I

25 HpI/IMeHeHI/Ee BAKHEUIIINX HEMETAJJIOB U UX 1
COEeIMHEHU I
O0001IeHrEe U CHUCTEMAaTU3aLNs 3HAHUI 110 TEME

26 | «Hewmeramiby. BeruncineHus no ypaBHEHUsAM 1
XUMHUYECKHUX PEaKIMi U TePMOXUMUYECKUE PACUETHI

27 [TpakTrueckas padota Ne 3. «Pemenue 1
AKCIEPUMEHTANIbHBIX 3aJ1a4 1o TeMe "HemeTamibr"»

3 KonrtponsHast pabora o Temam «MeTauibi» U 1
«Hemertauiby

29 Heopranunueckue u opraHnyeckue KuciaoThl. 1
Heoprannueckue 1 opraHnueckue OCHOBAHHMS
AmMdoTepHbIE HEOPraHUYECKUE U OPTaHUIEeCKHE

30 coeguHeHus. ['eHeTnyeckas CBsI3b HEOPraHMYECKUX U 1
OpPraHUYECKUX BELIECTB
Ponp XxuMuu B 00eCIieYeHUH SKOJIOTHYECKOH,

31 SHEPTETHYECKOHN U MUIIEBON 0€30MaCHOCTH, 1
Pa3BUTHUU MEAMIIMHBI

37 [Ipencrasnenus 06 oOmUx HaquHxvanHanax 1
MIPOMBILIJIEHHOTO MOJY4Y€HHUs BAXKHEHIIINX BEIIECTB

33  YesnoBek B MUpPE BEILIECTB U MaTepUaJIoB 1

34 | Xumwus ¥ 3J0pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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