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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XuUMHUM Ha YpOBHE cpeaHero oOmero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3yJibTaTaM OCBOCHHUS
dbenepanbHOlt 00pa3oBaTEIbHON MPOTpaMMbl CpeAdHEro oOiero 00pa3zoBaHUs
(®OIT  COO), npencraBneHHbIX B DeAepanbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM cTtangapre COO, c¢ yuérom KoHuenmuu npenogaBaHus
ydeOHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
Qdenepanvy, peamu3yIOIIMX OCHOBHBIE O00pa3oBaTelIbHbIE MPOrPaMMbl, H
OCHOBHBIX ToNIOkeHU «CTpaterun pas3BuTusi BocnuTanus B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY IOAXOA0OB K pa3pabOTKe MpOrpamMMbl IO XUMHUH, K ONPEIEICHUIO
oOmielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHs 00YYaIOIIUXCSl CPEICTBAMHU
yueOHoro npenmMera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuenryanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
COJIEpKaHusl, pe3yibTaToB OOydeHHs U TpeOOBaHM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MoJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON  OpraHu3aliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHIYXUT 3aBEpIIAOIIMM JSTalOM pealu3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOTo o00pa3oBaHusA. OTHU I[EHHOCTH KacaroTcs
MO3HAaHUA 3aKOHOB IPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbI
YeloBeKa, a TaKXKe 3KOJOTMYeCKHM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0pOBBI0 M TpHUPOAHON cpene. Peammusyercs xumudeckoe 0Opa3oBaHHE
oOyyJaromuxcsi Ha YpoBHE CpelHEero 0o0IIero oopa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUsSD», COJEp)KAaHHUE M IOCTPOCHHE KOTOPOro ONpENETeHbl B
nporpaMMe IO XUMHHM C Y4€TOM CHeUU(PUKH HAyKU XUMHH, €€ 3Ha4eHHs B
MO3HAHUU TIPUPOJBl U B MaTepUATBLHOM >KM3HU OOIECTBA, a TaKKe C Y4ETOM
oOumux 1eaed W MPUHLHUIOB, XapPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero oomiero oopazoBanus B Poccuiickoit denepanuu.

XUMUsl KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAayK HUIpaeT 0coOyio posib B
COBPEMEHHOW IUBUIIM3AINK, B CO3JaHUM HOBOW 0a3bl MaTepUaNbHOU KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHATIBHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOJIBI U YelloBeKa, KoTopoe (HOopMUpYETCs B XMMHMHM Ha OCHOBE MOHUMAaHMS
BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHUPA, OCO3HAHUS B3aHMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTAMH MPUMEHEHHUS.



TecHO B3aMMOJENCTBYSI C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMUsS CTajla
HEOThEMJIEMOH YacThl0 MUPOBOI KYJIbTYPhI, HEOOXOUMBIM YCIOBUEM YCIIEITHOTO
TpyJAa W JKU3HU Kaxjoro wieHa oOmectBa. CoBpeMeHHass XUMHUS KaK Hayka
CO3MJATENbHAs, KAK HayKa BBICOKMX TEXHOJIOTMHA HANpaBlieHA Ha pEIICHUE
rJI00AIBHBIX  MPOOJIEeM YCTOMYMBOTO pa3BUTHUSL YEJIIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cootrBercTBUM ¢ OOmMMM UEISIMH W TMPUHIMIAMU CPEJAHETO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJs  BbIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEIIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, HPOJOJKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3AHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocTaBnstomMu  TIpeAMeTa «XUMHs»  SBISIOTCS 0a30BbIe KypChl —
«Opranuveckas xumus» u «OOmas U HEOpPraHUYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUM M0 HEOPTaHUYECKOM XUMHUHU (C BKIIOUCHHEM 3HAHUU W3 OOl XUMUH) U
OpraHu4eckor xumMuu. @OpMUpPOBAHUE JaHHOU CUCTEMbI 3HAHWUW NPU U3YyUYECHUU
npeaMera O00ecrneYyrMBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHudeckas Xumus» copmMupoBaHa B MporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0/la K M3Yy4YeHHMIO Y4eOHOro wmarepuaia u 0O0yCJIOBIJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETHUYECKUX YPOBHIX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KIACCUYECKOM TEOPUU CTPOCHUS OPTraHUYECKUX
COCMHEHUN, a TaKXe Ha YPOBHE CTEPEOXHUMHUYECKMX U BJIEKTPOHHBIX
MpeACTaBICHU O CTpoeHuHu BemiecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUH — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOIMYECKU
AKTUBHBIX COCIMHEHUUA. B Kypce OpraHndeckod XUMHM IOJy4YarOT pa3BUTHE
c(hOpMHpPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEPBOHAYATIHHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KIacCCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUECKOW PEAKIINU.

[Ton HOBBIM yrJIOM 3peHuss B mpeaMeTe «XUMHs» 0a30BOro YpPOBHSA
paccMaTpUBAaeTCsT M3YyUYEHHBIH Ha YpPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
TEOpETUYECKUl MaTepuanl U (HAKTOJOTHYECKHE CBEJICHHUS O BEIIeCTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTU, B Kypce «OOmias u HeopraHuyeckas
XUMUS» OOy4YarolMMCsl MPEJOCTaBIAECTCS BO3MOKHOCTh OCO3HATh 3HAUYEHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJIOJIOTMYECKUX MO3UIIUH,



rIy0ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIMA OTOTO 3aKoHa — OT
006o0m1aromiei 10 0OBSICHSIONIEH U MPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBax W NMPUMEHCHHU, a TAKKE O XUMHUYECKHUX PEAKIUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jgomnojHsercss B kKypcax 10 um 11 kiaccos
AJIEMEHTaMH COJIEP’KaHUSI, WMEIOIUMH KYJIbTYPOJIOTHYECKUH U TMPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aMMOCBSI3M XHUMHHU C
JIPYTUMH HayKaMH, PACKpBIBAIOT €€ pOJb B IMO3HABATEIPHOW M TPAKTHICCKOU
JESTENHPHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBaXKEHUS K IMPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU U MPAKTUUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBATHCSA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpo0semMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKA OCMBICIUBATh WH(POPMAIHIO U
OPUMEHATh €€ I TIOTIONHEHWs 3HAHWM, pPENICHUS WHTEIUICKTYalbHBIX M|
AKCIIEPUMEHTAJILHBIX MCCIEI0BATENbCKHUX 3a/1ad. B 11eomM comepxanue yueOHOro
npeaMera «XUMHS» — JAaHHOTO  YPOBHS  M3YYCHHS  OPHUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOYYAOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI TSI TTOHUMAHHUS
bunocohckux MAEH, TaKuX Kak: MaTepHaIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYeCcKOr0 MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTpOEHHEM, II03HABaEMOCTh IIPUPOJHBIX SBJIECHUH NYyTEM OSKCIEPHUMEHTa W
pelIeHUsT TMPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMHd U  TEOPETHUYCCKUMU
MIPEANOCHUIKAMHU, OCO3HAHUE POJIH XUMUHU B PEIICHUHN SKOJOTUYECKUX MPoOieM, a
TaKKe Mpo0JeM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JJaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnmane pemieHus 3agad  BOCIUTAHUS, Pa3BUTHS W COMMATU3AIMH
oOy4Jaromuxcss TPUHITHIE MPOTPAMMON IO XUMHUU TOJXOJbI K OIMpPEICTICHUIO
cCollepKaHUsI M TOCTPOEHHUs TpeIMeTa MpeaycMaTpuBaloT (HOpMUpPOBAHHE
YHUBEPCAIbHBIX Y4YE€OHBIX JEHCTBUN, UMEIOIMUX O0a30Boe 3HAYEHUE s
pPa3TUYHBIX BHJOB JEATCIBHOCTH: peHIeHUs MpoOieM, TIOWCKa, aHaiu3a |
00paboTku MHGOPMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIIENA0BATENbCKOM JESTENIbHOCTH, 3aHUMAIOIEH Ba)XKHOE MECTO B IMO3HAHHUH
XUMUH.

B mpaktuke npemogaBaHWsS XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUs, TaK U HA YPOBHE cpeHero odmero o0pa3oBaHus, MPH ONPEICICHUH
CoJIep KaTeIbHOM XapaKTepUCTUKH LeNied HM3Yy4YeHHs TpeaMeTa HarpaBlIeHUEM
MEPBOCTETIICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUICCKON
JESTENHPHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKON TOUKHM 3PEHHS] TaKOM MOJXOJ K OMNpENEICHUIO Ielell H3ydeHUs
MIpeIMETa SBISICTCS BITOJIHE ONIPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMU LIEJSIMH HM3YyYEHHs NpeIMeTra
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) sBAsITOTCA:

e (¢opMHUpOBaHHE CHUCTEMbl XMMHUYECKMX 3HAHUW KaKk BaKHEHIIEH
COCTaBJSIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeKaT KJIIYeBble MOHATHS, (QyHAaMEHTalIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHUE $SI3bIKA HAayKH, YCBOCHHE W IIOHUMAHME CYIIHOCTHU JOCTYIIHBIX
000011IeHUI A MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHUE C MCTOpHUEH
UX PA3BUTHUS U CTAHOBIICHHS;

e (opMupOBaHME U Pa3BUTHUE MPEACTABICHUIN O HAYYHBIX METO/IaX MO3HAHUS
BEUIECTB M XHMHUYECKHX peakUuud, HEOOXOJUMBIX Uil NpUOOpETEHMS
YMEHH OpPUEHTHPOBATHCS B MHPE BEUIECTB M XHUMHUYECKUX SBJICHUM,
MMEIOIIUX MECTO B IIPUPOJIE, B PAKTUYECKON U IIOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM
U OOBSACHEHHMEM XHMHUYECKOTO OHKCIEPUMEHTAa, COOJIIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsany ¢ atuMm, comepxartenbHas XapaKTEepUCTUKA LIEJIEH U 3aJa4 U3YUYECHHUs
IIpeaMeTa B IporpaMMe 10 XMMUM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMU B CUCTEME CpeAHero obmero oopazoBanus. CeroaHs B
NpernoJlaBaHu  XUMHM B OoJiblIeH  CTENMEeHW OTHAETCS  IPEeArnoYTeHHe
MIPAaKTUYECKOM KOMIIOHEHTE COAEpKaHud OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alvu, BIaJCIOLIEr0 He
HaOOpOM 3HaHUM, a (QYHKIMOHAIBHONW TIPaMOTHOCTHIO, TO €CTh CIIOCOOaMHU H
YMEHHSIMU aKTHUBHOTO MOJIYYEHUS 3HAHUN M NMPUMEHEHHUS UX B PEAIBHOU KU3HU
JUISl pELICHUS TPAKTUYECKUX 3a]1a4.

B cBa3u ¢ 3TMM mOpM U3yYEeHHHM npeaMeTa «XHMHUSA» JOMUHHPYIOLIEe
3Ha4YeHHE NMPUOOPETAIOT TaKKE LENU U 3a7auH, KakK:

ajanTamys 0O0y4arolMXcsl K YCIOBHUSM JIMHAMUYHO Pa3BUBAIOLIEIOCS MHUPA,
(bopMHpOBaHWE  MHTEJUIEKTyaJbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATHIO TPAMOTHBIX
pEelIEHNN B KOHKPETHBIX KU3HEHHBIX CUTYaLHUsX, CBA3AHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

dopmHpoBaHHe y O0OyYaroOlMXCS  KJIKOYEBBIX HABBIKOB  (KIIHOYEBBIX
KOMIIETEHIIMI), WMEIIIMX YHUBEPCAIbHOE 3HAYEHUE JUIA PA3JIMYHBIX BHUOB
JESITEIbHOCTU: peUIeHUs] po0JieM, MOUCKa, aHaiu3a U 00paboTku MH(popMaluy,
HEOOXOAMMBIX JUIsi MPUOOPETEHUsl OIbITa AEATENbHOCTH, KOTOpas 3aHUMAEeT
BAJKHOE MECTO B TO3HAHMM XUMHH, a TAaKXK€ Ul OLEHKH C ITO3HMIUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HA OPraHMU3M YEJI0BEKA U IPUPOAHYIO CpPELY;



pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIJICKTyaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEH 00yUYaroIIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUH C KU3HECHHBIMH TOTPEOHOCTSIMH, UCTIOJIB30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUM ISl TIOMCKA UM aHalIn3a yu4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

(dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOIINXCSI ACCOLUATUBHOTO U JIOTUYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydarommxcs YyOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HaIpaBJICHHOCTH XUMHH, €€ BaXXHOW pPOJU B PEIICHHH TIJI00abHBIX MPOoOJIeM
pallMOHANILHOTO MPUPOIOTOJIb30BaHMS, TTOTIOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTOo
OTHOUIIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHUS OIBITA
WCITOJIb30BAHUS TOJYYCHHBIX 3HAHWW IS TPUHATHS TPaMOTHBIX pEIICHUH B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYECKUMU SBIICHUSMH.

B ydebHoM maHe cpemHero oOmIero oOpa3oBaHUs MPEAMET «XHUMH
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnactu «EcTecTBeHHO-HayUYHBIE
MIPEAMETHI.

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUU, HA 0a30BOM ypOBHE
cpeaHero oomero oopa3zoBaHus, coctapiser 68 dacos: B 10 kimacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COILEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHUYECKON XUMHH

[IpenmeT opraHM4ecKoil XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MarepuanoB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennii A. M. ByTtieposa, e€ ocHOBHBIE 1O10KeHUs. CTPYyKTypHBIEC (DOPMYJTBI
OpraHMYecKux BewmecTts. lomosorus, wu3omepus. XHUMHUYECKas CBsI3b B
OPraHNYEeCKUX COCAUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3U.

[IpencraBnenne o kiaccuduKkaluu opraHuueckux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTEeMaThyecKas) W TpPUBUAIbHBIE Ha3BaHMS
BOKHEUIINX MPEIACTABUTENEH KJIACCOB OPTaHUYECKHUX BEILIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHMSl BEIIECTB W WX MPEBpaALLCHUMN:
O3HAaKOMJICHHE ¢ oOpasllaMyd OpPraHMYECKUX BEIIECTB W MaTepuajaMu Ha UX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJ OpPraHWYECKUX BELIECTB, HAOJNIOJECHUE W
OMMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILEHUIO0 OPraHUYECKUX BELIECTB
pu HarpeBaHuu (TJIaBJIeHUE, O0YTJIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKMU psAx. MeraH u 3TaH —
NPOCTEHIITNE TMPECTABUTEIN alKaHOB: (PU3WYECKUE W XHUMHUYECKHE CBOWCTBA
(peakuuu 3aMelnieHuss W TOPEHHUs), HAXOXKJICHUE B MPUPOJE, TOJy4YCHHE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUJIEH U MPOIMUIECH —
NPOCTEHIIINE TPECTABUTEIN aJKEHOB: (PU3WYECKUEe W XHUMHUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHMS, TaJOTEHUPOBAHMS, THApPATAIIUH, OKHUCICHUS W
MOJIMMEPU3AINH ), TOJyYECHUE U TPUMEHECHUE.

Anxanauensl: OyramueH-1,3 u metunOyraguen-1,3: crpoeHue, BaKHEHIIME
XUMUYECKUE CBOMCTBA (peakuus noiumepusanuu). IlomyyeHne CUHTETUYECKOTo
KayudyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUM Psijl. ALIETHIICH
— TMPOCTEHIIMIA TPEICTABUTENb AJIKHHOB: COCTaB, CTPOCHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (peakiuu THAPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIUH,
TOpEHHUsl), MOJTyYCHUE U IPUMEHCHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy TaJOreHUPOBAHUSI U HUTPOBAHUSA), MOJyYeHUE U PUMEHEHUE. 101you:
cocmas, cmpoenue, @usuueckue U  Xumuyeckue ceolucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHermyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKAILIUMU K
Pa3JIMYHBIM KJIACCAM.

IIpupoaHble MCTOYHHUKU YTIIIEBOAOPOAOB. lIpupoaHbli ra3 W IOIYTHBIE
He(dTaable Ta3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTaIUTHYEeCKHil), muponu3. I[Ipoaykrsl
nepepaboTKu HEPTH, UX IPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHBIi
YTOJb U MPOAYKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHMsS BELIECTB M HX NPEBPAIICHUM:
O3HAaKOMJIEHHE C oO0pa3lamMu IUIaCTMAacC, KaydyyKOB M PpE3HHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoJeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON paOOThI: MOJYyUYEHHUE STUIICHA

Y U3y4YEHHE €TO CBOKCTB.

PacuérHble 3anaumn.

Boluucinenuss 1mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM IPOAYKTa PEAKIMU M0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WK MPOJYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue opranHu4eckue coeJMHeHHus

[IpenenbHble OQHOATOMHBIE COHUPTHL. MeETaHOI UM OSTAaHOJN: CTPOECHHE,
¢u3nueckue M XMMHYECKHE CBOWCTBA (peakluMuh C aKTUBHBIMH METaJIaMH,
raJIoreHOBOJOPOAAMH, TOpPEHUE), NpHUMEHEHUE. BoaopoaHble CBSI3H MEXIY
MOJIEKYJIaMH CITIUPTOB. J{elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbl€  COUPTHL. DTWICHIJMKOIb W  TIIHMIEPHH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO UICIOYHBIMU
METaJUlaMH, KaueCTBEHHas peakuuss Ha MHOTrOaTOMHbIE cnupThl). JleiicTBue Ha
opraHusM yenoseka. [[puMeHenune rmuueprHa U 3TUIEHTIIUKOJIS.

@deHo: CTpOCHHME MOJEKYJbl, (U3NYECKHEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts (enona. [lpumenenne genona.

Anpnerunpl U kemouwvli. DopMampaeruy, aneTaIbAECTHI:  CTPOCHHE,
¢busznyecKkue U XUMUYECKHE CBOMCTBA (peakUWU OKUCICHHS U BOCCTAHOBJIICHHUS,
KauyeCTBEHHBIE PEAKIUN), TOTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBL: CTPOCHHE, (PU3NYECKHEe U XMMHUYECKUE CBOMCTBa (CBOMCTBA,
o0miue Uil Kj1acca KUCIOT, Peakiysl 3Tepu(pUKaluu), MOJIyYeHne U IPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHI KaK MPEICTABUTENTU BBICHIUX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEUCTBHE.

CnoxHble 3(QuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCHOT. ['mMaponus
cioxHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb JKUPOB.



VYrneBoasl:  cocraB, KiaccupUKanMs ~ YriaeBogoB  (MOHO-, JU- W
nosvcaxapuibl). ['1r0ko3a — mpocTeruii MOHOCaxapuI: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbl, (U3UYECKHME U XHUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
ruapokcuoMm Meau(ll), oxkucneHue aMMHadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bI), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonornyeckas poiib. @otocunres. OpykTo3a Kak U30Mep IIHOKO3bI.

Kpaxman u nemnono3a kak npupojHbie noauMepsl. CTpoeHue Kpaxmasia u
HeUoo3bl.  PU3MUECKME W XMMHUYECKHE CBOMCTBAa Kpaxmaina (THApOJIN3,
KaueCTBEHHAs PEAKILIUSI C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl HM3YYEeHHsS BEIIECTB M WX IMPEBPAIlCHUIA:
MpoBeJIeHWEe, HAOII0JICHUE U OINMHCAHHE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBLIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcusioM Menu(Il)), MHOroaroOMHbBIX CHOUPTOB (B3aHMMOJEHCTBUE TJIHMIIEPUHA C
ruapokcuom menu(Il)), anpaerunos (OKUCIEHHE aMMHAYHBIM PaCTBOPOM OKCH[IA
cepeopa(l) u ruapokcugom wmemau(ll), B3aumoneicTBHE Kpaxmalia C HOJIOM),
IIPOBEICHHUE NMPAKTHYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

PacuérHble 3anaumn.

Boluucinenuss 1mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEaKIMH MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHMS.

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHuyYecKue coeluHeHus. Puznyeckue
U XMMHYECKHE CBOMCTBA aMUHOKHCJIOT (Ha MpuUMepe TIuIKMHA). buomoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoAHbIE BBICOKOMOJIEKYJApHbIE coenuHeHus. llepBuunas,
BTOpUYHAS M TPETHUYHAsl CTPYKTypa OenKoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, IEHATypallys, KAYeCTBEHHBIC PEeaKIIMy Ha OSTKHU.

OKCIEpUMEHTAJIbHBIE METOJbI M3YYEHHS BEIIECTB M HX MpEeBpallCHUM:
HaOJIOZICHUE U OMKCAHUE EMOHCTPAIIMOHHBIX OTBITOB: JACHATYypaIus OCIKOB MpH
HarpeBaHUM, IBETHBIEC PEAKIIUU OCIIKOB.

BricokomoJiekyJIsipHbIe cOeTMHEHMS

OCHOBHBIE TOHSATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHBb MOJIUMEpPU3AIUU, CPEIHSS MOJICKYIIsIpHAs
macca. OCHOBHBIE METO/ABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUNH —
MOJIMMEPHU3AITUS U TTOJTUKOHISHCAITHS.

OKCIIEpUMEHTAJIbHBIE METOJbl W3YUYEHHsS BEIIECTB M HX MpEeBpallCHUM:
O3HAKOMJICHUE C 00pa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MexXnpeaIMETHBIX CBSI3€M MPU WU3YYEHUH OPTAaHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMX ECTECTBEHHO-
Hay4YHBIX TOHSTUH, TaK M TOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJI OTIEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OO0mume ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIN (haKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHHTE3, KiaccuuKaius, NepUOJUIHOCTb, HAOIIOJCHHE,
U3MEpEHUe, SKCIIEPUMEHT, MOCIHUPOBAHUE.

®duzuka: Marepus, OHEprus, Macca, aTroM, DJJIEKTPOH, MOJIeKyJa,
OPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (U3MUECKUE BEIMUUHBI U €IMHUIIBI UX U3MEPEHHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJOTMYECKH aKTUBHbIC BellecTBa (OENTKH, YTIEBOJbI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILIUBO,
peCypCHI.

TexHomorusi: MNUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE MPENapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX M1 CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMUU

XUMUYECKUM 3neMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000JI04Ka. DHEPreTUYecKrue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iesiCHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHASI KOHPUTYpALUsi AaTOMOB.

Ilepnognueckuil 3akoH u Ilepuoandeckass cucreMa XMMHAYECKUX AJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b NepuogNYECKOro 3akoHa U llepumoandeckoit cucteMbl
xuMuueckux aeMeHToB J[. 1. MenzgeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TpynnaM U Mepuoaam.
3Ha4YeHUe NMepUOoANYECKOro 3aKOHA B Pa3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKasi CBs3b. BHJbl XUMHYECKOW CBA3U
(koBasieHTHasi HEMOJsipHAas W MOJSpHAsl, UOHHAs, MeTalinyeckas). MexaHU3MbI
o0pa3oBaHUsI KOBAJEHTHOM XHMHUYECKOW CBsI3M (OOMEHHBIA U  JOHOPHO-
akuenTopHbelil). Bomoponnas cBsi3b. BaleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa MOJEKYJSApPHOIO UM HEMOJEKYISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[Tonsitue o mucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
Maccosast 10J1s1 BEIEeCTBa B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHMYECKUX BellecTB. ['eHeTuyeckass CBsA3b HEOPraHWYECKUX BEIECTB,
MPUHAICKANUX K PA3JIMYHBIM KJIaccaM.

Xumudeckas — peakmusa.  Kiaccudukamus — XMMHUYECKHX — peakIuid B
HEOPraHMYEeCKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHUsS MAaCChl BEILECTB,
3aKOH COXPAHEHUA U MIPEBPAILECHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (hakTopoB. OOpaTUMBbIE
peakunu. XUMHYECKOE€ paBHOBecue. DakTOphl, BIUSAIOLIIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlartenbe.

OnekTponauTnyeckas aucconuanus. CHuiibHbIE U ciiadble 2eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIINU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEIIECTB M WX MpPEBpallCHUN:
neMoHcTpanus Taomui «llepuoandeckasi cuctrema xuMuueckux asnementos J[. U.
MeHnneneeBay, U3ydeHUE MOJIENEH KPUCTANIMUECKUX PEMIETOK, HAOIIOJICHHE U
OTHMCAaHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NI0KEHHE TIEPOKCHIA
BOJIOPOJIA B IPUCYTCTBUM KaTaJIU3aTOPa, ONPEACICHUE CPEIbl pACTBOPOB BEILIECTB
C TMOMOUIbI0O YHHUBEPCAIBHOIO HWHIUKATOpA, pEaKUUH HOHHOTO OOMeEHa),
MPOBEJICHUE TPaKTUUECKON paboThl «BiusiHue paznuyHbIX (JaKTOPOB HA CKOPOCTh
XUMHYECKOU pEAKLIUI.

PacuérHble 3anaumn.

Pacy€tel 1O ypaBHEHMSM XHMMHUYECKHUX pEakUuuid, B TOM YHUCIE
TEPMOXMUMHUYECKHAE PACUETHI, PACUEThl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannuyeckass Xumus

Hemeranner. Ilosmoxxenne HemetaiuioB B llepuoamyeckor  cucreme
xumuueckux snementoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOECHUSI aTOMOB.
du3MYeCcKrWe CBOMCTBA HEMETAIIOB. AJIIOTPONHUS HEMETauloB (Ha mpuMepe
KHUCIIOpOJ1a, cephl, hocdopa u yriaepoaa).

XHUMHUYECKHE CBOWCTBA BaKHEHIIMX HEMETA/IOB (TaJIOTE€HOB, CEphI, a30Ta,
dbochopa, yrmepoga U KpeMHHs)) W HMX  CO€AMHEHUH  (OKCHUJOB,
KHUCJIOPOJCOIEPAKAITUX KUCIOT, BOAOPOAHBIX COEIUHEHUI ).

[IpumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCUHEHUMN.



Meramnsl. [lonoxenue meramnoB B [lepuoanyeckoil cuCcTEME XUMHYECKHUX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O6mue usnyeckue cBoicTBa MeTamioB. CIlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PSAJL HAIPSKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIIMX META/UIOB (HATpUM, Kallui, KaJlbIUH,
Mar"ui, amoOMUHHUHI, IIMHK, XPOM, JKEJI€30, MEJIb) U UX COECTUHEHUH.

OO6mue crnocoObl monyyeHus: Metamuio. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHMsS BEIIECTB M HUX IPEBPAILECHHIA:
U3ydeHHe KoJUeKInu «MeTamibl U CIJIaBby, 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a7a4, HAOJIIOJEHUE U OINUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHCJIOT U LIEJI0YEel, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

PacuéTtel Macchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO W3 YYAacTBYIOUIMX B pPEaKIUMU BEUIECTB,
pacuéTthl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OIHO
U3 BEILECTB UMEET IIPUMECH.

XUMHUA U KU3Hb

Ponp xuMun B 00€CreUE€HUM SKOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, PAa3BUTUU MeIUUUHBL [loHATHE O HAyYHBIX METOAAaX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLIUMU.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHUUIAX [POMBILIIEHHOTO
ITOJTYYEHHUSI BKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEpPHAIOB. BAXXHEUIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHOHHBIE MaTepuaibl, KpacKdh, CTEKJIO, KEpaMHKa,
MaTepuaibl sl JEKTPOHHUKH, HAHOMATEPHUalbl, OPraHUYECKUE U MUHEPAJIbHBIE
yaoOpeHus.

XuMHus M 310pOBbE YEJIOBEKA: IMPABUJIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacHOTO UCIOJIb30BAHUS MPENnapaToB OBITOBOM XUMHH
B IOBCEIHEBHOM KU3HHU.

MexnpenMeTHbIE CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3CH MpU  U3YYEHUH OOmmed
HEOpraHn4eckor xuMuu B 11 Kjacce OCylIeCTBISIETCS YEpE3 UCMOJIb30BAHUE KaK
OoOLIMX EeCTEeCTBEHHO-HAYYHbIX TOHSTHM, Tak M TOHSATUH, SBISIFOIIMXCS
CUCTEMHBIMM I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO1ue ecTeCTBEHHO-HAYUYHBIE MOHATHUS: HAy4YHbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCuPUKalusi, MEePUOJIUYHOCTh, HAOII0JCHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



dusuKa: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOI, PaJMOAKTUBHOCTb, MOJIEKYJIa, SHEPTreTUYECKUI YPOBEHB, BEILIECTBO, TENO,
00bEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUECKUE BEIUYMHBI U €IUHUIIBI UX
MU3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, SKocHcTeMma, Ouocdepa, Makpo- W
MHUKPODJIEMEHTHI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadus: MuHepaibl, TOpHBIE MTOPOJIbI, MOJIE3HbIE UCKOIAeMbIe, TOTUIMBO,
PECypCHI.

TexHoIorus: XMMHUYECKash MPOMBINUICHHOCTb, METALTYPIrus, MPOU3BOIACTBO
CTPOUTENBHBIX MAaTEpPUANIOB, CEIbCKOXO3MCTBEHHOE IPOU3BOJICTBO, MHUIIEBAs
MPOMBINLJIEHHOCTh,  (hapMalieBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTe€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOy4arolMMHUCSl MPOrpaMM CpeAHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHBIM U  NpeaMeTHbiM). HaydyHo-Meroauueckoil OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOLIEro
00pa30BaHMUsl SBIAETCS CUCTEMHO-AESITETbHOCTHBIN MOAXOI.

B COOTBETCTBHHM € CHCTEMHO-AEATENBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS MpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICTIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMHCS POCCHUICKONW TpakKAaHCKOW HJICHTUYHOCTH —
TFOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJIMYMe MOTUBALIUU K 00YUYEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTU HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAULIMKA 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
NEATENbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMH, MNPHUCYIIMMH LIEJIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CHOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XHUMHS» JOCTUTalOTCA B
€ANHCTBE YYEOHOW M BOCHUTATEIbHOW JAESATENBbHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HJeaJlaMd POCCHMCKOrO TpakJaHCKOrO OOIecTBa, MPHUHATHIMU B OOLIECTBE
HOpMaMM W  MpaBWIaMH  TOBEACHHS,  CIOCOOCTBYIOIIMMH  Ipolieccam
CaMOMO3HAHUS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJIEHHUS JIMYHOCTH
00yJaroIIIXcsl.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHSD»  OTPAKAIOT
c(OpPMHPOBAHHOCTH OIbITA MO3HABATENBLHON M MPAKTHUYECKOW JEATEeTbHOCTH
oOy4Jarommxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YyYaIOLUMMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 0043aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpMax M IMpaBWiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJJICKTHUBE;



FOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4€OHBIX M MO3HABATEIbHBIX 3a/1a4, BHIIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M TPUHUMATh MOTHUBBI, HAaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX [IPU aHAIU3€ PA3JIUYHbIX BUAOB YUEOHOU AESATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOTO OTHOLIEHUS K HWCTOPUYECKOMY M HAy4YHOMY HacCJIEIUIO
OTE€UYECTBEHHOMN XUMUM;

yBaXEHHUsI K TpOIECCYy TBOpPUECTBA B 00JACTH TEOPHUH U MPAKTUYECKOIO
OPUMEHEHUS! XUMHH, OCO3HAHMS TOTO, YTO AOCTHIKEHUS HAyKU €CTh PE3yJIbTaT
JUINTENbHBIX ~ HAOMIOAEHWH, KPOMOTJIMBBIX  JKCIEPUMEHTAIbHBIX  IOHMCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M I03HABAaTEIbHBIX MOTHBOB B IIOJIYYEHHUM M TMOCIEAYIOIIEM
aHaJin3e MHQOpMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XUMUHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOI0 NIOBEACHNS;

CIOCOOHOCTH OLIEHHMBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y NIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHBATh CBOE IOBEACHUE U IIOCTYNKM CBOMX TOBAPUILEH C
NO3ULMIA HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IOCIEIACTBUN ITHUX
ITOCTYTIKOB;

4) popMupoBaHKS KYJIbTYPHI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370poBOro MW 0Oe30macHOro oOpas3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY H
IICUXWYECKOMY 370POBBIO;

coOmtoieHus1 mpaBui O€30MacHOro OOpalleHusi C BEIIECTBAMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

[NOHMMAaHUS LEHHOCTH MPaBWI HWHIUMBUIYAIBHOIO W  KOJUIEKTUBHOI'O
0e30MacHOro MOBE/ICHUS B CUTYalLUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIEJ0BATENbCKOM
NESATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYIHX BHJAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B pEIICHUM MPAKTHUYECKUX 3a]ad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPOGecCuil pa3IudHoro pojia, B TOM
YKCJIe HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUH;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU JIESITEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAIbHOW TpaeKTOpUU
obOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aluid COOCTBEHHBIX JKH3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HUHTEPECOB U
noTpeOHOCTeH 00111IeCTBa;

6) 3K0JI0TUYeCKOTr0 BOCIIUTAHMSA:

HKOJIOTHYECKHU I1eJIeCOOOpPA3HOTO0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

MMOHMMAaHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLUATIBHOU CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOJNIb30BAHUS JOCTHKEHUNW XUMHUH IS
pENIeHHs BOMPOCOB PAIIMOHATILHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATUA JCUCTBHUM, IPUHOCAIIUX BpEd  OKPYKAIOUIEH
MPUPOIHON Ccpejie, YMEHHsSI MPOTHO3UPOBATh HEOIArONMPUSITHBIE IKOJIOTUYECKUE
MOCJIC/ICTBUS MPETPUHUMAEMBIX JCHCTBUN U TIPEIOTBPAIIATh HX;

HAJIMYXS PA3BUTOTO DKOJIOTHMUYECKOTO MBIIUICHUS, IKOJIOTHUYECKON KYJIbTYpHI,
OTIbITa NEeSATeNIbHOCTU HKOJIOTUUECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCS MMU B IO3HABATEIbHOW, KOMMYHHMKATUBHOW MU COIMAIBLHOM
MPaKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO NPOTHUBOCTOSITH HJICOJOTHH
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMaHUS CHeUU(PUKM XUMUM Kak HayKH, OCO3HaHHUS €€ pOJu B
(GhopMUPOBAHUM PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MPEJCTABICHUS 00 OKpY>KalollleM MUpE KaK O €UHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMPOOJIEeM COXpaHEHUS
IPUPOAHOTO PABHOBECHS,;

yOeKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU IS  COBPEMEHHOMU
IMBWIM3ALMM: B €€ TyMaHUCTUYECKOW HAMpaBIICHHOCTH W Ba)XXHOM pOJU B
CO37aHUU HOBOMW 0a3bl MaTepUaIbHOU KYJIbTYPhI, PEIICHUH TI100aTbHBIX TPOOIEM
YCTOWYUBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, SHEPreTHUECKOM, MUILEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBI, O00ECIICUCHUHU YCIOBUM
YCIEIIHOTO TpyJa W DKOJOTMYECKU KOMGMOPTHON KHU3HM KaXKIOrO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IMOHUMAaHUs CYIIHOCTH METOJ/IOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MoJlydyaeMble 3HaHUA Ui aHAJIM3a U OOBSICHEHMsI SIBJIEHUN OKPY’KaIOILEro Mupa u
OPOUCXOASIINX B HEM U3MEHEHU, yMEHUs JeaTh 000CHOBAHHBIE 3aKIOYEHUS HA
OCHOBE HAy4yHbIX (DaKTOB M MMEIOLIUXCS JAHHBIX C LEJIbI0 TOJy4YEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATEIBHO HCIOJB30BaTh XUMHUYECKUE 3HAHUS JUIs
peleHus IpoOieM B PeabHbIX )KU3HEHHBIX CUTYALINAX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIBCKON AESITENIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUID U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHUIO HOBBIX 3HAHMM IO XHUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSAMU;

MHTEpeca K 0OCOOEHHOCTSM TpyJa B pa3iIM4HbIX cepax NpodecCHOHaTbHON
JEeSTENbHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ysibTaThl OCBOCHUS y4e€OHOro ImpeaMera «XuMus» Ha
YPOBHE CpPEeAHEro 00IIero 00pa3oBaHUs BKIIOYAIOT:

3HAQUMMBIE IS (opMHpOBaHHA  MHPOBO33PEHHSI  OOyYarOIIMXCSA
MEXIUCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOLIeHAYYHbIE MOHATHUS, OTPa’KaoLIue
LIEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpAa U CHEeUU(UKY METOJO0B IO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepws, BEIIECTBO, SHEPTHs, SBICHUE,
MPOLECC, CUCTeMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCClelOBaHNE, HAOIIOICHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHUBEpCalbHblE yuyeOHbIE NEHCTBUS (TO3HABATEIbHBIE, KOMMYHUKATUBHBIE,

PETYJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue (GyHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMITETECHIIMH 00YyYaroInXCs;
CHOCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE Y4YEOHBIE
JNEUCTBHUs B ITI03HABATEIBHOU U COLMAIIBHOMN IIPAKTHUKE.

MeranpenMeTHble PE3yJbTAaThl OTPAXAIOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TIO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PETYJSTUBHBIMU
JICUCTBUSAMU.

Osianenue YHHBEpPCaAIbHBIMH y4eOHBIMH MO3HABATEILHBIMU
AefCTBUSIMM:

1) 6a30Bble JJOru4YecKune aeMcTBUsi:

CaMOCTOSITENILHO  (OpPMyJIHpOBaTh M aKTyaJIM3UpOBaThb  IMpoOlieMmy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LENN JACATEIbHOCTH, 3a1aBas IAapaMeTpbl W KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C IIOCTABICHHBIMHU LIEIISAMU;

UCIIO/IB30BAaTh IIPU OCBOCHUM 3HAHWUU INPUEMBI JOTMYECKOIO MBIIUICHUS —
BBIJICATh XAPAKTEPHBIE NPU3HAKU MOHATHUN W YCTAHABIMBATH MX B3aMMOCBS3b,



HCIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS 1J11 OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHUH;

BBIOMpATh OCHOBAaHUSA M KPUTEpUHU [UIS KIAacCU(UKAUU BELIECTB W
XUMHYECKUX PEaKIIUM;

YCTaHaBIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3W MEXIy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
AQHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUHS B PaCCMaTPUBAEMBIX
SBIICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUN CHMBOJIMYECKHE
(3HAKOBbIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIE MPEICTABICHUS — XUMUYECKHUM
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOH
peakuMy — IpU pEUIeHUH YYEOHBIX ITO3HABATENIBHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIE MOJEIBHBIC NPEICTABICHUS I BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE H1eICTBUSA:

BJIQJETh OCHOBAMHU METOJIOB HAYYHOT'O IO3HAHUS BEIIECTB U XMMHYECKUX
peaKkiuu;

(bopMyIUpOBATH LIEJIU U 3a/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIMPOCHl B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHMS THIOTE3bI MO MPOBEPKE NMPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITEIBHOTO IIJIAHUPOBAHUS U IPOBEACHMUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOMIOJATh 33 XOJA0M
mpolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3yJsbTaT, (pOopMyIUpOBaTh
00001IeHNS Y BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENbCKOM M MPOEKTHOMN
JESATENbHOCTH, MPOSIBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIONCKY METOJIOB PEIICHMs NPAKTUYECKUX 3a7a4, INPUMEHEHHUIO PA3JIMYHBIX
METO/IOB IMO3HAHMS.

3) padora ¢ unHgopmManmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HMHPopManuu (HAy4dHO-
HOMyJIApHasl JMUTepaTypa XHUMHUYECKOTO COJEp)KaHus, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTEpHeTa), aHanmu3upoBaTh MH(DOPMAIMIO Pa3IMYHBIX BUAOB U (QopM
MIPE/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCTH;



(bopMyIIMpOBaTh 3aMpOChl U MPUMEHATh PA3JIMYHBIE METOAbI MPU TOUCKE U
orbope wuHpOpPMAIIUM, HEOOXOAUMOW JUUIS BBINIOJTHEHUS YYEOHBIX 3a1a4
OIPENICIIEHHOTO TUIIA;

NpuOOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMYy  IpEACTaBICHUS
uHpopmanuu (cxembl, rpaduKu, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KayecTBE CpeAcTBa HOpu pabdoTe cC
XUMHYECKON HH(OpMAIMel: NpUMEHSATh MEXIpeaAMeTHble ((puznueckue u
MaTeMaTUYECKUeE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpeBUATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaIJITHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIPOCHI 110 CYHIECTBY OOCYKJAaeMOW TEMBbI B XOJ€ AUallora W/Win
JUCKYCCUHM, BbICKa3blBaTh  HJied, (QOPMYyJIHpPOBaTH CBOM  NIPEAJIOKECHHUS
OTHOCHUTENBHO BBIITOJIHEHMS PEI0KEHHOM 3a1a4H;

BBICTYIIaTh C MpPE3EHTAlMeil pe3yJbTaTOB IO3HABATENbHOM AESITEIBbHOCTH,
HOJYYEHHBIX CAMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKONH pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3alun y4eOHOTro MpoeKTa U (OPMYIUPOBATH BBHIBOJIBI
o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN IMYyTEM COTJIACOBAaHHUS MO3ULUN B
X0Jie 00CyX/1eHNUs 1 OOMEHa MHEHUSIMH.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYIUECTBISATH CBOKO IO3HABATEIBHYIO
NESATENbHOCTh, ONpeNeNsas €€ Uenu M 3aJadd, KOHTPOJUPOBATh M IO MEpe
HEOOXOAUMOCTH KOPPEKTUPOBAaTh Ipe/UlaraéMblii aaroOpuT™M JEHUCTBUH IpH
BBINIOJIHEHUHU YYEOHBIX M HCCIENOBAaTEeNbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIA Ccroco0 HMX pemeHuss ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEIECTBAX U XUMUYECKUX PEaKIUsX;

OCYIIECTBISATh CAMOKOHTPOJIb CBOEH N1€ATEIBHOCTH HAa OCHOBE CaMOAHaJIN3a
Y CaMOOILICHKH.

INPEJMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHMS Kypca «Opranudeckas XUMUSD»
OTPaXKaroT:

c(hOpMHUPOBAHHOCTh  IPEACTABICHHMM O XHMHUYECKOH  COCTaBIISIIOIICH
€CTECTBCHHO-HAyYHON KapTUHBI MHpPA, POJIM XUMHU B TO3HAHUHU SBJICHUH



Opupoabsl, B  (OPMUPOBAHMHM MBINUICHUS W  KYJIbTYypbl JUYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIIeHUS] TPAKTUYECKUX 3a1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO M MPUPOHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMMUYECKUM DIIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIEGHTHOCTb, 3JIEKTPOOTPULIATENHHOCTD, XUMUYECKASI
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTas U COKpaIIEHHAs), MOJb, MOJISIpHas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIM CcKeneT, (yHKUMOHANbHAs TpYIIa,
paguKal, U30MEpHUsi, U30MEPBI, TOMOJIOTHYECKUN PsiZl, TOMOJIOTH, YIJIEBOAOPOMbL,
KHCJIOPOA U a30TCOAEpKAIIUE COCIUHEHUS, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHHUs MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHUN $I3bIK XWMHH; MHUPOBO33PECHUECKUE 3HAHMS,
Jexaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHX
ABJICHUM, (PAKTOJIOTMUECKHE CBEJEHUS O CBOICTBaX, COCTaBe, IMOJYYEHUU U
0€30MacHOM HCHOJB30BAaHUU BAXKHEUIINX OPraHWYEeCKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AESATEIbHOCTU YEIOBEKA;

c(OpPMHPOBAHHOCTh YMEHHMU BBISBISATH XAapaKTEpHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUSA INPU
OIMCAHNU COCTaBa, CTPOCHMS U IIPEBPALCHUN OPTaHUYECKUX COCIUHEHNN;

c(OpPMHPOBAHHOCTh YMEHHUM HCIIOJB30BATh XMUMHUYECKYH) CHMBOJIUKY IS
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
(GbopMyn OpraHMYECKMX BEIIECTB UM yPaBHEHUH XHMMHYECKUX PpEaKIIHil,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKMX BELIECTB I WLIIOCTPALUU HX
XUMHYECKOT0 ¥ TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJJICKHOCTh HM3YUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCy/Tpymnmne CcoeluHEeHUuN (yTiIeBOJOpObl, KHUCIOPOJA U a30TCojAepiKallue
COCJIMHEHHUSI, BBHICOKOMOJIEKYJISIDHbIE COCJAMHEHMs), JaBaTb WM Ha3BaHUS IO
cuctematuuyeckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBHUAIBHBIE
Ha3BaHUS OT/AEJIbHBIX OpPraHUYECKUX BEUIECTB (ITWIEH, MPONWIEH, alleTUJIEH,
ATWJICHTJINKOJb, TJHIEPUH, (eHos, (hOopMallbIerua, aleTaibJeru]l, MypaBbUHAs
KHCJIOTA, YKCYCHAsI KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TJIFOKO34,
dbpyKTO3a, Kpaxmal, eJUTi0JI03a, TIUIHH);

c()OPMHPOBAHHOCTh YMEHHS OINPEAENATh BHABl XHUMHYECKOW CBSI3U B
OpraHUYECKUX COCNUHEHUAX (OMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATHh TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bByTiepoBa ais o0bsICHEHHs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MaCChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3NYecKue W XUMUYECKHE CBOMCTBA TUIMUYHBIX TMPEICTABUTENICH pPAa3TMUHBIX
KJIACCOB OPTraHMYECKHX BEHIECTB (METaH, 3TaH, ATWIECH, NPOIMWJIEH, alleTUJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, GeH30J, METaHOJ], ATAaHOJ, STUJICHIJIUKOJb,
[JIMIEPUH, (PEHOJI, aleTalblerTu]l, MypaBbUHAsl U YKCYCHAsl KUCIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHMHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJT;

c(hOopMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOTHOTO
Coipbs  (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEepepadoOTKU W
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCICHUS TI0 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJIHOTO BEILECTBA WJIM MPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00BbEMY, KOJIWYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIaJ€Th CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XMMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBIICHUN (HaOII0/IeHNe, U3MEPEHHE, DIKCIIEPUMEHT, MOJICITMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHMS MJisi TPUHATUS PEIICHUNd B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJI0/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
nocyo U 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe IMpaBuia OOpaIieHUs C
BEILIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMHU IO BBINOTHEHUIO JTaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEeBpAILEHNs OPTaHUYECKUX BELIECTB MPU HArpEeBaHUHU, MTOJTyUCHHUE
ATUJIEHA U W3YYEHHE €ro CBOWCTB, KaueCTBEHHBIE PEaKIMU OPraHUYEeCKUX
BEILIECTB, JIeHaTypauus OEJIKOB MpH HArpeBaHUM, IIBETHHIE PEaKlHU OENKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKHA OE30MacHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOPHBIM OOOPYAOBAHHMEM, TMPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO JKCIepUMEHTa B (OpMe 3alucy YpPaBHEHUN COOTBETCTBYIOIIUX
peakiuii u GopMyIHPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh yMEHUN KPUTUYECKH aHAIM3HPOBATH XUMHUYECKYIO
uHGOpMAIIMIO, TOJNYy4aeMyH U3 pa3HbIX MCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHpopmanuu, aTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  COOMIOAaTh  IpaBHJa  JKOJOTHYECKHU
IEJIECO00pa3HOr0 TMOBEJAEHUS B OBITY WU TPYIOBOM JEATEIBHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3JIOPOBBbS M OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA JKUBBIE OPTraHU3MbI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMAsi cMbici Tokasarens [IJIK, mosicHATh Ha mpuMepax CHocOoOBI
YMEHBIICHUSI W TMPEJOTBPAIEHUS WX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUIsl 00YYarOMIMXCsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL  CIIETIBIX M CIA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaitns mis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmias W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, pPOJIM XUMHHM B TO3HAHUM SIBIICHUI
npuponabl, B  (OPMUPOBAHUU MBIIUICHUS MW KYJbTYpPbl JIMYHOCTH, €&
(GYyHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM IS PEIICHUS TPAKTUICCKUX 3a71a9
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHMM, KOTOpas  BKJIOYAET:
OCHOBOTOJIAraloIe MOHATUA (XMMHUYECKUUA 3JIEMEHT, aToM, H30Tom, s-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCIICHHS, XUMHUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTAIUIMUECKas PelIéTKa,
TUNBl ~ XUMHWYECKHX  PEAKLIMH, PACTBOpP, DJIEKTPOIUTHI,  HEAJICKTPOJIUTHI,
AJIEKTPOJIUTUYECKAS JIUCCOLUALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHYECKOE PaBHOBECHE); TEOPUU W 3aKOHBI (TeopHus
AJIEKTPOJIUTUYECKONU Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHHsS] MACChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPALLICHUS YHEPTUU
MIpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE MOHMMAaHUA MPUYUHHOCTU H
CUCTEMHOCTH XHMHMYECKUX SIBIICHHUM, (PAKTOJOTMUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€301IaCHOM HCIIOIh30BAHUN BAXKHEHIIINX HEOPTAaHMYECKUX
BEIIIECTB B OBITY U IPAKTUYECKOM IESITEIHHOCTH YETIOBEKA;



c(OpPMUPOBAHHOCTh YMEHMI BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOIB30BaTh COOTBETCTBYIOIIUE IOHATUA IpU
ONMCAaHNH HEOPTaHWYECKHUX BEIIECTB U UX NIPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHUMHYECKYI) CHMBOJIUKY IS
cocTaBieHHs (GOopMyJl BEUIECTB M  YpaBHEHHM XUMHUYECKHX peakIui,
cucremarnyeckyro HomeHknarypy (IUPAC) u tpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIbIA ra3, aMMUaK, raméHas
U3BECTh, HETAalIEHAs! U3BECTh, IUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMPEENIATh BAJIGHTHOCTh U CTEIIEHb OKHUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKON
CBsA3M (KOBaJ€HTHAsi, MOHHAs, METAJNIMYECKasi, BOJIOPOJHAS) B COEUHEHUSAX, THUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJIEKYJIsIpHasi,
VWOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pACTBOpPaX HEOPraHUYECKUX
COCJIMHECHUH;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBJINBAaTh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONPEAEIEHHOMY KJaccy/rpymme
COEIMHEHHU! (MPOCTBIEC BEIIECTBA — METAJIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMSI,
KHCJIOTBI, aM(OTEpHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOJIUYECKOTO 3akoHa /I,
N. MenaeneeBa u JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIONLYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

c()OPMUPOBAHHOCTb YMEHHM XapaKTepU30BaThb DSJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKMX »dJeMeHTOB 1—4 mnepuonoB Ileproanyeckoi CHCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, UCHONB3YysS MOHATUS «s-, p-, d-
AIEKTPOHHBIE opouTanmy, «3HEPTreTUYECKUE YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHMUYECKUX DJIEMEHTOB U UX COCIMHEHUHN
10 nepuojaaM u rpymnnam llepuonuueckon cucteMbl XUMHAYECKUX 3iieMeHToB 1. U.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBATh)  0OIIUE
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKIATh CYIIECTBOBAHUE T€HETHUYECKOW CBS3M MEXKJIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCU(DULIMPOBATH XUMHUYECKHUE PEAKIHH 10
pa3MuYHBIM IpHU3HAKaM (YUCIy U COCTaBy pearupyrollux BELIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTEMEHEW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKklMy, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHMH COCTaBJISATh YPAaBHEHUS pPEAKIMHA pPa3IUYHBIX
TUIIOB, TIOJIHbIE U COKpPALIEHHbIE YPABHEHUS PEaKIMil HOHHOTO OOMEHa, yUUThIBas
YCHOBUS, ITPU KOTOPBIX ATU PEAKIIMU UAYT 10 KOHLIA;



c(OpPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, MOATBEPIKIAIOIINE
KauyeCTBEHHBI COCTAB PA3IMYHBIX HEOPTaHMYECKUX BEIECTB, paClO3HABAThH
OTIBITHBIM TTYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHMH pPACKpbhIBaTh CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHMSI AJIEKTPOHHOTO OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUIMOCTh CKOPOCTH XUMHUYECKOMN
peaKuy OT PA3IUYHBIX (AKTOPOB; XapaKTep CMEIEHUS XUMUYECKOTO paBHOBECUS
B 3aBUCUMOCTH OT BHelIHero Bo3nercteus (npuniuin Jle [llatense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHWMUYECKHUE TIPOIECCHI,
JeKale B OCHOBE MPOMBINIICHHOTO MOJMyYeHHUsI CEPHOM KHCIOTHI, aMMHUaKa, a
TaKkke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOMIMX HAYYHBIX MPHUHIUNAX H
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIUUCICHHUS C HCIOJIB30BAHUEM
MOHSTHUS «MaccoBas JIOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHH Ta3oB
IpU XUMHUYECKHX PEaKIUsIX, MACChl BEIIECTBA WIH 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCce WM O00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMU
BEIIECTB, TEIJIOBOrO 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEIIECTB, MPEBPALECHUS U COXPAaHEHHSI SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHUI COOIIOAATH MpPaBUiIa MOJIb30BAHUS XUMHUECKOMN
nocyJoM 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe IMpaBuiia OOpaIieHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMHU TIO BBITIOJHEHHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBATh M BBIMNOJHATH XUMUYECKUH
AKCIIEPUMEHT (pa3ioKeHHEe IMEePOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTpe/leNieHNe CpeAbl PacTBOPOB BEIIECTB C TIOMOIIBIO  YHUBEPCAIHLHOTO
WHANKATOPa, BIUSAHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIvy,
peakuyu MOHHOro OOMEHa, KaueCTBEHHBIE PEaKIMH Ha cyibdaT-, KapOoHaT- U
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHUSI, PEUICHUE IKCIIEPUMEHTAIbHBIX 3a/1ay T0
TemMaM «Metamie» U «HemeTamnsl») B COOTBETCTBHM C MpaBWJIAMU TEXHUKHU
0€30MacHOCTH MPU OOPAILEHUHU C BEIIECTBAMU M JaOOPATOPHBIM 00OpPYAOBAHHUEM,
NPEJCTaBIATh pPEe3yJbTaTbl XUMHUYECKOIO JKCIepuMeHTa B (opme 3amucu
yYpaBHEHUI COOTBETCTBYIOUIMX peakuuid M (GopMyIHpOBaTh BBIBOJBI Ha OCHOBE
ATHX PE3yJIbTaTOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTUYECKH aAHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOUYHUKOB (CpeICTBAa MacCOBOIi
KOMMYyHUKanuu, UHTepHET U IpyTux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  COOMIOAaTh  IpaBHJa  JKOJOTHYECKHU
IEJIECO00pa3HOr0 TMOBEJAEHUS B OBITY WU TPYIOBOM JEATEIBHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3JIOPOBBbS M OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JIEHCTBUS HA )KMUBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cvbpicn mokasarens [IJIK, moscHITP Ha mpuUMepax CHOCOObI yMEHBIICHUS W
IPEAOTBPAILIECHUS UX BPEAHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYaroIIUXCS ¢ OrPpaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISE  CHENbIX U ClIa0OBUIAIIMX OOyYaroluuXxcs: yYMEHHE HCIOJIb30BaTh
penbedHO-ToUeUHYI0 cucTemMy obo3HadueHui JI. bpaitns mis 3anmucu XUMHUYECKHUX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeEM (ungposbie)
Ne i/t Kontpoubnsie | IIpakTnyeckue
NPOrpamMMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckne 0CHOBbI OPraHM4YeCcKON XUMHHU
IIpeamer oprannueckoit xumuu. Teopust
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3 0 0
M. bytneposa
Hroro no pasneny 3
Pasnen 2. Yraesoaopoabt
2.1 [IpenenbHble yIIIeBOAOPOILI — AJKAHBI 2 0 0
29 HenpenenbHble yrieBogoOpO/Ibl: aJIKEHBI, 6 0 !
' aJIKaJIMECHbI, AJIKMHBI
23 ApoMaTn4ecKkue yriieBoaoposl 2 0 0
54 IIpuponHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 | 0
' UX rnepepaboTka
Hroro no pazgeny 13
Pasznea 3. Kucaopoacoaepxamiue oprannyeckue coeuHeHus
3.1 Cruptsl. deHon 3 0 0
19 Anbneruasl. KapOoHOBBIE KHCTOTHI. 7 0 1
' CnoxHble dQUpPHI
33 VYrneBonbl 3 1 0




Hroro no pazneny

13

Pasznea 4. A3oTconepxainue OpraHuyecKkue coeIuHeHust

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
Hroro no paszneny 3
Pa3nes 5. BoicokoMoJIeKyJIsIpHbIE COeIMHEHHS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/je/ioB U TeM undposbie
Ne i/m P Konrtposbnsie | IIpakTnyeckue (upp :
NPorpamMMmbl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ileproanueckas cucteMa XUMHUYECKHX 3 0 0
anemenToB 1. 1. Menaeneepa
12 Crtpoenue BemiecTBa. MHOTrOOOpasue 4 0 0
BELIECTB
1.3 XUMHUYECKUE PEaKIun 6 1 1
Hroro no pazgeny 13
Pa3nes 2. Heopranmueckasi XuMust
2.1 Meraibl 6 0 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPTAHUYECKUX W OPTaHHMUECKUX ) 0 0
BEILIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUS U )KU3Hb 4 0 0
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudgposbie
wn Tema ypoka Beero Konrpoiabusie | IlpakTnyeckue 0BpazoBaTeNbHBIe
padoThI padoThI pecypebi
1 IIpeameT opraun4ecKoi XuMuH, eé 1 0 0
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUs OPraHUYECKUX
2 coequHeHnit A. M. bytiepoBa, €€ OCHOBHbIE 1 0 0
MIOJIOKEHHUS
[IpencraBnenue o KaaccupuKauu
3 OopraHuyeckux BemiecTB. HoMmeHnkmatypa | 0 0
(cuctemaTuveckasi) U TpUBUAIbHBIC Ha3BAHUSA
OpPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, I 0 0
TOMOJIOTUYECKUH PAJL
5 Mertan u 3TaH — npocTeuire | 0 0
MIPEJICTAaBUTENN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 0 0
7 OTUIEH U NIPONWIEH — NpocTeine 1 0 0
IIPEJICTAaBUTENIN AIKEHOB
g [Tpaktuyeckas padora Ne 1. «Ilomyuenue 1 0 1
ATHUIIEHA U U3yYEHHUE €TO CBONCTBY
Ankaauensl. byranuen-1,3 u
9 meTunoytaauen-1,3. [lonyuenue 1 0 0

CUHTCTHUYCCKOI'O KaydyKa U pC3HUHbI




10

AJIKMHBI: COCTaB U 0OCOOCHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH Psifl. AIETHIIEH —
MPOCTEHIINN IPEICTABUTENb ATKUHOB

11

Brrunciienus mo ypaBHEHHIO XUMHUYECKON
peaKuu

12

Apenbl: 0eH3011 U TOyoJl. TOKCUYHOCTD
apeHoB

13

I'enernyeckas CBs3b yIJIEBOIOPOAOB,
MIPUHAICKAIINX K Pa3IMYHBIM KJIaccaM

14

[TpupoHBIE HCTOYHUKH YTIIEBOIOPOIOB:
NPUPOIHBIN ra3 v MOMyTHbIE HEPTSIHBIC Ta3bl,
He(Th U MPOYKTHI €€ epepaboTKu

15

[TpupoaHbIE HCTOYHHUKH YTIEBOIOPOIOB:
NPUPOHBIN ra3 U MOMyTHBIC HEQTIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKH

16

Kontponbnas pabota mo pazaeny
«YTIEBOIOPOIBD)

17

Hpe,HGHI)HBIe OAHOATOMHBIC CIIMPTHI:
MCTAHOJI XU 5TaHOJI. BOI[OpOIlHaSI CBA3b

18

MHOroaToMHbI€ CIIUPTHL: STUICHIJIMKOJIb U
TJIALIEPUH

19

deHo: CTPOCHUC MOJICKYIJIbI, (I)I/IBI/IHCCKI/IG n
XUMHNUYCCKHEC CBOﬁCTBa, IMPUMCHCHUEC

20

Anpaerunbl: GOpMalIbICTH M alleTATbIETHI.
ArneToH

21

OnHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAsI




[TpakTrueckas padota Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBI

7 CreapuHOBas U OJICMHOBASI KMCIIOTHI, KaK
MIPEJICTAaBUTEIIN BBICIINX KapOOHOBBIX KHCIIOT

24 MpbI1a Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHUE
CrnoxHbie 3GupbI Kak IPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ HAPOIHN3 CIOXKHBIX
3¢pupoB

26 XKupbl: THIPOIN3, MPUMEHEHHE,
Ouoornueckas pojb JKUPOB
VYTieBoabl: cocTaB, KiacCH(pUKaIus.

27 Baxwuerime npencraBuTeNu: ri0K03a,
bpykTo3a, caxaposa

)3 Kpaxman u mesmiroiio3a Kak mpupoaHbIe
TIOJTUMEPBI
KonTponbhas paboTa mo paszueny

29 «Kucnopoacoaepxaiye OpraHu4ecKue
COCIUHEHHUS

30 AMWHBI: METHJIAMHWH W aHWJINH
AMHHOKHUCIIOTBI KaK aM(pOTEPHBIC

31 OpraHU4ecKue COCAMHEHUS, NX
ounoaornyeckoe 3Hauenue. IlenTu b

1 benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIE COCTUHEHHUS

1 OCHOBHBIC TIOHSATHS XUMHH

BBICOKOMOJIEKYJIIPHBIX COEUHEHUN




34

OcHOBHEBIE MCTOABI CHHTC3a
BBICOKOMOJICKYJISIPHBIX COGHHHeHHﬁ.
HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

34 2

11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoibHbIe

Bcero
padoThI

IIpakTHYeckun
e padoThl

DJIeKTPOHHbIE
undposbie
o0pa3oBaTe/bHbIE

pecypchl

XUMHUECKUH 271€MEHT. ATOM. DJIeKTpOHHAs
KOH(HUTYypamus aTOMOB

[lepuonnueckuii 3akoH u [lepuoanueckas
CHCTEeMa XUMHUYEeCKuX d1eMeHToB Jl. H.
Meneneesa, ux CBsi3b C COBPEMEHHOMN
TEOpUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U MX COSIAMHEHUH 110
rpynmnam v rnepuojaM. 3HaueHUe
MEPUOANYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX deMeHToB /.M. MeHaeneeBa B
pa3BUTUH HAYKH

CTpOGHI/IC BemecTBa. XUMHYecKas CBA3b, e€
BHUbI; MCXaHHU3MbI 06p330BaHI/I${ KOBaJICHTHOM
CBs3HU. BO,[[OpOI[Ha}I CBA3b

BaneHTHOCTB. DJIEKTPOOTPUIIATEIHHOCTD.
Crerniesb okuciieHud. BertectBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO




CTPOCHUA

[Tonstue o nucnepcHeIX cucteMax. cTHHHBIE
Y KOJUIOMAHBIE pacTBOPBL. MaccoBas 10
BEIIIECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIIATypa
HEOPraHMYECKUX COCIUHEHUN. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, Pa3JINYHbBIX
KJIACCOB

Knaccudukanus XuMHUeCKuX peakiuui B
HEOPraHWYECKON U OpraHu4eCKON XUMUHU.
3aKOH COXpaHEHMsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHNS SHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

Ckopoctb peakuuu. OOpaTumMble peakium.
XUMHUYECKOE PABHOBECUE

10

[IpakTuyeckas padora Ne 1. «Bnusiaue
pas3nYHbIX (AaKTOPOB HA CKOPOCTh
XMMHUYECKON pEeaKLuN»

11

DIeKTpoJIUTHYECKas Aucconuanus. [lonsarue o
BOZIOpOHOM ToKkazatene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPraHMYEeCKUX U HEOPraHUYECKUX BEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
[Tonsitue 00 AMEKTPOIIN3E PacIIaBOB U
pacTBOPOB coJiel

13

Kontposnbnas pabota no pazaeny
«TeopeTndeckre OCHOBBI XUMHUU

14

Mertaubl, ux noyioxenue B [lepruoanueckoi




cUcTEMEe XUMUYeCKuX 3rmeMentoB [1. U.
MemneneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01ue Gpu3nyecKkue cBoOWCTBa
METAJIJIOB

15

CrnnaBel METaJIOB. DIIEKTPOXUMUYECKHUH s
HanpsHKeHUH MeTaJljIoB

16

XUMHUYECKHE CBOICTBA BAXKHEHIIINX METAJIJIOB
(HaTpwuii, KaNKii, KAJIBIUMI, MAarHUH,
AITIOMHUHHI) U UX COETMHEHUI

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COeTUHEHUN

18

XUMHUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COEIMHEHUN

19

[IpaxkTryeckas pabora Ne 2. "Pemenne
9KCHEPUMEHTAIbHBIX 33134 110 TeME
«Merame»"

20

Hewmeramibl, ux nosnosxxkenue B [lepuoanueckoit
CHCTeME XUMUYeCKuX 35iemMeHToB [1. .
MenpeneeBa 1 0COOCHHOCTH CTPOSHHUSI aTOMOB

21

®u3nYecKre CBOMCTBA HEMETAIIOB.
Annotponusi HEMETaIOB (Ha IpUMeEpe
KHCIIOPOJia, cepbl, hocdopa u yrieposa)

22

XUMHUYECKUE CBOKMCTBA TaJIOT€HOB, CEPhI U UX
COCTUHEHUN

23

XuMHYecKue CBOKCTBa a30Ta, (pocodpa u ux
COEIMHEHUN

24

XUMHUYECKUE CBOICTBA yriepoa, KpEMHUS U
UX COCOUHEHUN




25

[IpuMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX
COCTUHEHUN

26

O06001IeHre B cucTeMaTH3aIs 3HAHUH 110
teMe «HemeTanneny. BerauciaeHus mo
YPaBHCHUSM XUMHUYCCKHUX PEaKIMi 1
TEPMOXUMHUYECKHE PACUETHI

27

[IpakTuueckas pa6ora Ne 3. «Pemienue
AKCIEPUMEHTAIbHBIX 33/1a4 110 TEME
"Hemeramisr"»

28

Kontposnbnas padota no teMam «MeTauis» u
«Hewmeramibny

29

HCOpFaHI/I‘-ICCKI/Ie 1 OPTraHUYCCKHUEC KUCIIOTHI.
HeopFaHI/IquKI/Ie H OPraHUYCCKHUEC OCHOBAHUA

30

AmdoTepHble HEOpraHU4ECKUe 1
opraHudeckue coeiuHenus. I'enetnueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIIECTB

31

PoJib xuMuM B 00eCcIeUeHU SKOJIOTHIECKOM,
SHEPTeTHYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTUU MEIUITUHBI

32

[IpencraBneHus 06 OOIMKX HAYUHBIX
IIPUHLAINIAX IPOMBIIUIEHHOTO MOy YeHHUS
BaXXKHEUIIINX BEIICCTB

33

YemoBek B MHPEC BCUICCTB U MaTCpHAJIOB

34

Xumus u 3A0POBLEC YCIOBCKA

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

34







YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET

Nel ™"
pagbBaTenslbin LeHTp"" C.
priy€sc —Becenosa Onbra
excaHaposHa, E=su.schooll serg@
0ab6 1af77b633

2 58:51+04'00"

Becenosa Onbra Anek@aH?
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