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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XuUMUM Ha YpOBHE cpeaHero oOmero o0pa3oBaHUsS
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3yJibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTEIbHON MPOTpaMMbl CpeAHEro oOiero o00pa3zoBaHUs
(®OIT  COO), npencraBaeHHbIX B DeaepanbHOM  rOCYJapCTBEHHOM
oOpazoBarensHOM ctangapre COO, c¢ yuérom KoHuenmuu npenogaBaHus
ydeOHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX opraHuzainusx Poccuiickoi
Qdenepanvy, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPaMMbl, H
OCHOBHBIX ToNOkeHU «CTpaterun pas3BuTusi BocnuTanus B Poccuiickoit
Oenepanuu Ha niepuon 1o 2025 roma» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY IOAXOJ0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUH, K ONPEIEICHUIO
oOmielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHs 00YYaIOIIUXCSl CPEICTBAMHU
yueOHoro npenmMera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuenryanbHble nonoxenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
COJIEpKaHus, pe3yibTaToB OOydeHHs U TpeOOBaHMI K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MoJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON  OpraHu3aliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHIYXUT 3aBEpIIAOIIMM STAlOM pealu3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHusA. OTHU ILEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB IPUPOAbI, (POPMUPOBAHUS MUPOBO33PEHMS U OOUIEH KYJIbTYpbl
YeloBeKa, a TaKXKe 3KOJOTMYeCKHM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3M0POBbI0 M TpHUPOAHONW cpene. Peamnsyercss xumudeckoe 00pa3oBaHHE
o0yyJaromuxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHus CpeACTBAMHU y4eOHOTO
npeaMera «XUMHUsSD», COJIEp)KaHHME M IOCTPOCHHE KOTOPOro ONpEeNEeTeHbl B
nporpaMMe IO XUMHHM C Y4€TOM CHeUU(PUKH HAYKU XUMHH, €€ 3HAa4eHHs B
MO3HAHWUU TPUPOJBI U B MaTePUATBLHOM >KM3HU OOIECTBA, a TaKKe C Y4ETOM
oOumuMx 1eaeld W MPUHLHUIOB, XapPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero ooiero oopazosanus B Poccuiickoit denepanuu.

XuMUsl KaK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyio posib B
COBPEMEHHOW IUBUIIM3AINK, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOWU KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHATIBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOJIBI U YelloBeKa, KOoTopoe (opMUpYETCs B XMMHMHM Ha OCHOBE MOHUMAaHMS
BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXKITY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTAMH MPUMEHEHHUS.



TecHO B3aMMOJIEUCTBYSI C APYTHMMHU €CTECTBEHHBIMU HAayKaMH, XUMUs CTajla
HEOThEMJIEMOH YacThl0 MUPOBOI KYJIbTYPhI, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO
TpyJAa W JKU3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHUSI KaK Hayka
CO3MJATENbHAs, KAK HayKa BBICOKMX TEXHOJIOTMH HANpaBlieHA Ha pEIICHUE
rJI00AIbHBIX  MPOOJIEeM YCTOMYMBOTO pAa3BUTHUSL YEJIIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKO 0€301MaCHOCTH U OXPaHbl 3J10POBbSI.

B cootBercTBUM ¢ OOmMMM UEISIMH W TMPUHIMIAMU CPEIHETO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHD
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM IS BbIPAOOTKHM  MHUPOBO33PEHYECKUX
OPUEHTHUPOB, YCIHEHIIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, HPOJOJKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBnstomuMu  TIpeAMeTa  «XUMHs»  SBISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUM MO0 HEOPTaHUYECKOM XUMHUHU (C BKIIOUCHHEM 3HAHUU U3 OO XUMUH) U
OpraHu4eckor xumMuu. @OpMUPOBAHUE JAHHOU CUCTEMBbI 3HAHWUW NPU U3YUYECHUU
npeaMera O00ecreyrMBaeT BO3MOXKHOCTH PACCMOTPEHMSI BCETO MHOT000pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHudeckas Xumus» copmMupoBaHa B MporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0Jla K M3Yy4YeHHMIO Y4yeOHOro wmarepuajiia u 00yCJIOBIJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXHUMHUYECKMX U DBJIECKTPOHHBIX
MpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUH — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOIrMYECKU
AKTUBHBIX COCIMHEHUUA. B Kypce OpraHndeckod XUMHM TMOJY4YarOT pPa3BUTHE
c(hOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEPBOHAYATIbHBIC
MPECTABICHUS] O XUMHUYECKON CBSI3M, KIacCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHYECKOW PEAKIINU.

[lon HOBBIM yrJIOM 3peHuss B mpeaMeTe «XUMHs» 0a30BOro YpPOBHSA
paccMaTpUBaeTCs M3YyUYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
TEOpETUYECKUl MaTepuan U (HAKTOJOTHYECKHE CBEJICHHUS O BEIIeCTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTU, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» OOy4YarolMMCsl MPEIOCTABIAECTCS BO3MOKHOCTh OCO3HATh 3HAUYEHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTMYECKUX MO3HUIIUH,



rIIy0oKe TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIMA OTOTO 3aKoHa — OT
006o01m1aromien 10 0OBSICHSIONIEH 1 MPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXHEMIIUX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBax W NMPUMEHCHHH, a TAKKE O XUMHUYECKHUX PEAKIUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jgomnojHsercs B kKypcax 10 um 11 kiaccos
AJIEMEHTaMH COJEP’KaHUS, WMEIOIUMH KYJIbTYPOJIOTHYECKUH U TMPHUKIATHOM
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aMMOCBSI3M XHUMHH C
JIpYTUMH HayKaMH, PACKpBIBAIOT €€ pOJib B IMO3HABATEIHPHOW M TPAKTHICCKOU
JESTENHPHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K IMPOIECCY
TBOpYECTBA B O0JACTH TEOPUU U MPAKTUUYECKUX MPUIOKEHUN XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpo0semMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKA OCMBICIIUBATh WH(POPMAIHIO U
OPUMEHATh €€ I TIOTIONHEHWs 3HAHWM, PENICHUS WHTEIUICKTYaTbHBIX W
AKCIIEPUMEHTAJILHBIX MCCIEI0BATENbCKUX 3a/1ad. B 11eomM comepxanue yueOHOro
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  M3YYCHHS  OPHUCHTHUPOBAHO  Ha
dbopmupoBaHre y OOYYAOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHUMAHHUS
bunocockux MAEH, TaKuX Kak: MaTepHAIbHOE €IWHCTBO HEOPTraHUYECKOTO H
OpraHMYeCcKOr0 MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTpOEHHEM, II03HABaEMOCTh IPUPOJHBIX SBIECHUH NYyTEM OSKCIEPUMEHTa W
pelIeHUsT TMPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMHd U  TEOPETHUYCCKUMU
MIPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEIICHUH SKOJOTUYECKUX MPOOieM, a
TaKKe Mpo0JeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, CHIPbs, CO3JJaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHus 3agad  BOCIUTAHUS, Pa3BUTHS M COIMATU3AIMH
oOy4Jaromuxcss TPUHITHIE MPOTPAMMON IO XUMHUHU TOJXOIbI K OIMpPEIETICHUIO
CollepKaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HOpMUpPOBAHHE
YHUBEPCAIbHBIX Y4YE€OHBIX JEHCTBUN, UMEIOIMUX O0a30Boe 3HAYEHUE s
pPa3TUYHBIX BHJOB JEATCIBHOCTH: pEHIeHUs MpoOjeM, IOWCKa, aHaih3a |
00paboTku nHGOPMAIIIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIIEA0BATENbCKOM JESTENIbHOCTH, 3aHUMAIOIEH BaXKHOE MECTO B IMO3HAHHUU
XUMUH.

B mpaktuke npemnogaBaHWsS XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero odmero oopa3oBaHus, MPH ONPEICICHUH
COJIep KaTeIbHOM XapaKTepUCTUKH LeNied HM3Yy4YeHHs TMpeaMeTa HarpaBlIeHUEM
MEPBOCTETIICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOMN
JESTENHPHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKONW TOUKHM 3PEHHsS] TaKOM MOJXO0J K OMNpEeNEICHUI0 Ielell H3ydeHus
MIpeIMETa SBISICTCS BITOJIHE ONIPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TIJIABHBIMU LIEJSIMH HM3YyYEHHs NpeaMeTra
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBAsITOTCA:

e (¢opMHUpOBaHHWE CHUCTEMbl XHMHUYECKMX 3HAHUMW KaKk BaKHEUIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KIIYeBble MOHATHS, (yHAaMEHTalbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHUE $SI3bIKA HAayKH, YCBOCHHE W IIOHUMAHHUE CYIIHOCTHU JOCTYIIHBIX
000011IeHUIA MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHUE C HCTOpHUEH
UX PA3BUTHUS U CTAHOBIICHHS;

e (opMupOBaHME U Pa3BUTHUE MPEACTABICHUIN 0 HAYYHBIX METO/IaX MO3HAHUS
BEUIECTB M XMMHUYECKHX peakUud, HEOOXOJUMBIX Uil NpUOOpETEHMS
YMEHHIM OpPUEHTHPOBATHCS B MHPE BEUIECTB M XHUMHUYECKUX SBJICHUMH,
MMEIOIIUX MECTO B IPUPOJIE, B PAKTUYECKON U IIOBCETHEBHOM KU3HU;

e pa3BUTUE YMEHUU U CIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM
U OOBSACHEHHMEM XHMHUYECKOTO OHKCIEPUMEHTAa, COOJIIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsny ¢ atum, comepxartenbHas XapakKTEepUCTUKA LIEJIEH U 3aa4 U3YUYECHHUs
IIpeaMeTa B IporpaMMe 10 XMMUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeAHero obmiero oopazoBanus. CerojaHs B
NpernoJlaBaHu  XUMHM B OoJibleH  CTENMEeHW OTHAETCS  IPEeArnoYTeHHe
MIPAaKTUYECKOM KOMIIOHEHTE COAEpKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alvu, BIaJCIOLIEro He
HaOOpoM 3HaHUM, a (YHKIMOHAIBHONW TIPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHHSIMU aKTHUBHOTO MOJIYYEHUS 3HAHUN M NMPUMEHEHUS UX B PEAIBHOU KU3HU
JUISL pELICHUS] TPAKTUYECKUX 3a]1a4.

B cBa3u ¢ 3TMM mOpM U3y4yeHHHM npeaMeTa «XHMHUSA» JOMUHHPYIOLIEe
3Ha4YeHHE NMPUOOPETAIOT TaKKE LENHU U 3aauH, KakK:

ajanTamys oO0y4arolMXcsl K YCIOBHUSAM JIMHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
(GbopMHpOBaHWE  MHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATHUIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYaLHUsX, CBA3AHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

dopMmHpoBaHHEe y O0OyYaroOlIMXCSl  KJIKOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIIUI), HMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUIA PA3IMYHBIX BHUOB
JESITEIbHOCTU: peUIeHHs] po0iieM, MOUCKa, aHaiu3a U 00paboTku MH(popMaluy,
HEOOXOAMMBIX JUIsi MPUOOPETEHUsl OIbITa AESTENbHOCTH, KOTOpas 3aHUMAEeT
BA)KHOE MECTO B TO3HAHMM XUMHH, a TaKXK€ JUI1 OLEHKH C ITO3HMIUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HA OPraHU3M YEJI0BEKA U IPUPOAHYIO CPELY;



pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIJICKTYaIbHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00yUYaroIIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUH C KU3HECHHBIMH TOTPEOHOCTSIMH, UCTIOJIB30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUM ISl TIOMCKAa UM aHain3a yueOHOU U
HAyYHO-TIOMYJISIPHOM HH(POPMAITUN XUMHUYECKOTO COJIEP 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 MPOOJIeM
pallMOHAILHOTO MPUPOIOTOJIb30BaHMS, TTOTIOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTOo
OTHOUIEHUS K TPHUPOJE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHUS OIBITA
WCITOJIb30BAHUS TOJYYCHHBIX 3HAHWWA IS TPUHATHS TPaMOTHBIX pEIICHUH B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYECKUMU SBIICHUSMH.

B ydebHoM maHe cpemHero oOmIero oOpa3oBaHUs MPeAMET «XHUMH»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HayUYHBIE
MIPEMETHI.

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 Hefienio).



COILEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHUYECKON XUMHMH

[IpenmeT opraHM4ecKoil XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MarepuanoB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennii A. M. Bytneposa, e€ ocHOBHBIE 1O10KeHUA. CTPYKTypHBIC (DOPMYJTBI
OpPraHMYecKux BewmecTts. lomosorus, wu3omepus. XHUMHUYECKas CBsI3b B
OPraHNYEeCKUX COCAUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccuduKkaluu opraHuueckux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUW (CHUCTeMaThyeckas) W TpUBUAIbHBIE Ha3BaHMS
BOKHEUIINX MPEIACTABUTENIEH KJIACCOB OPTaHUYECKHUX BEILIECTB.

ODKCTIEPUMEHTAIbHBIE METOJIbl M3YYEHHMSl BEIIECTB W WX MPEBpaALLCHUMN:
O3HaKOMJICHHE ¢ oOpasllaMd OpPraHMYECKHX BEIIECTB W MaTepuajaMu Ha UX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEILIECTB, HAOJIOJECHUE W
OMMCAHUE JIEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILEHUIO0 OPraHUYECKUX BELIECTB
py HarpeBaHuu (TJIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKMU psAx. MeraH u 3TaH —
NPOCTEUIITNE TPEJCTABUTEIN alKaHOB: (PU3WYECKUEe W XHUMHUYECKHE CBOWCTBA
(peakuuu 3aMelnieHuss W TOPEHHUs), HAXOXKJICHUE B MPUPOJE, TIOJyYCHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUJIEH U MPOIMUIECH —
NPOCTEUIITNE TPEICTABUTEIN AaJKeHOB: (PU3WYECKUEe W XHWMHUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHMS, TaJOTEHUPOBAHMS, THApPATAIIUH, OKHUCJICHUS W
MOJIMMEPU3AIUH ), TOJyYECHUE U TPUMEHECHHUE.

Anxaguensl: Oyramuen-1,3 u metunOyrtaguen-1,3: cTpoeHue, BaKHEHIIME
XUMHYECKUE CBOMCTBA (peakuus noiumepusanuu). IlonmyyeHne CUHTETUYECKOTo
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUM Psijl. ALIETHIICH
— TMPOCTEHINMIA TPEICTABUTENb AJIKHHOB: COCTaB, CTPOCHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (peakluu THAPUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATAIUH,
TOpPEHHUsl ), MOJTyYCHUE U IPUMEHCHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy raJOreHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U IPUMEHEHUE. 101you:
cocmas, cmpoenue, @usuueckue U  Xumuyeckue ceolucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJyYyeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIIUMU K
Pa3JIMYHBIM KJIACCAM.

[IpupoaHble MCTOYHHUKU YTIIIEBOAOPOAOB. lIpupoaHbIi ra3 U IOIYyTHBIE
HedTaable Ta3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUHM, KaTalUTHYeCKHil), muponus. I[Ipoaykrsl
nepepaboTKu HEPTH, UX IPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHBbIi
YTOJb U MPOAYKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHMS BELIECTB M HX NPEBPAIICHUM:
O3HaKOMJIEHHE C oOO0pa3lamMl IUIaCTMAacC, KaydyyKOB M PpE3MHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoJeNMpOBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON paOOThI: MOJYyUYEHHUE 3TUIICHA

Y U3Y4YEHHE €TO CBOKCTB.

PacuérHble 3anaumn.

Boluucinenuss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM IPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WIIK MIPOJYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue opranHu4eckue coeJMHeHHus

[IpenenbHble OQHOATOMHBIE COHUPTHL. MeETaHOI UM O3TAaHOJN: CTPOCHHE,
¢u3nueckue M XMMHYECKHE CBOWCTBA (peakluuMyh C AKTUBHBIMM METaJIaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHUE), NpHUMEHEHHE. BoaopoaHble CBSI3H MEXIY
MOJIEKYJIaMH CITIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroaToMHble€  COMPTHL. DTWICHIJUKOIb W  TIIHMIEPHUH: CTPOCHHE,
¢u3nueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO UIEIOYHBIMU
METaJUlaMH, KaueCTBEHHas peakuuss Ha MHOTrOaTOMHbIE cnupThl). JleiicTBue Ha
opraHusM yenoseka. [[puMeHenune rauueprHa U 3TUIEHTIIUKOJIS.

@deHoJ: CTpOCHHE MOJEKYJbl, (U3NYECKUe U XUMUYECKHE CBOWCTBA.
Tokcuunocts (enona. [lpumenenne gpenona.

Anpneruapl U Kemouwvli. DopMampaeruy, aneTAIbAECTHI:  CTPOCHUE,
busznyecKkue U XUMHUYECKHE CBOMCTBA (peakUWU OKUCICHHS U BOCCTAHOBJICHHUS,
KauyeCTBEHHBIE PEAKIUH), TOTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBL: CTPOCHHE, (PU3NYECKHEe U XMMHUYECKUE CBOMCTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, Peakiysl 3Tepu(puKaluu), MOJIy4eHne U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KUCJOTHI KaK MPEICTABUTENTU BBICHIUX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEUCTBHE.

CnoxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['mMaponus
cioxHBIX hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb JKUPOB.



VYrneBoasl:  cocTaB, KiaccupuKanus ~— YriaeBoaoB  (MOHO-, JU- |
nosMcaxapuibl). [J1r0Kko3a — mpocTeluii MOHOCaxapuI: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJbl, (U3MYECKHME U XHUMHUYECKHE CBOWMCTBAa (B3aUMOJCUCTBHE C
ruapokcuom Meau(ll), oxucnenue amMmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIOKO3bI), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonornyeckas poiib. @otocunres. OpykTo3a Kak ©30Mep IITHOKO3BI.

Kpaxman u nemnono3a kak npupojHbie noauMepsl. CTpoeHue Kpaxmaia u
Heuono3bl.  PU3NUecKMe W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIN3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX IMPEBPAIlCHUIA:
MpoBeJIeHUEe, HAOII0JICHUE U OINMHCAHHE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHbBIC PEAKIMU OJHOATOMHBLIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcusioM Menu(Il)), MHOroaroMHBIX CHOUPTOB (B3aHMMOJEHCTBUE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaerunoB (OKUCIeHHE aMMHUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemau(ll), B3aumoneicTBHE Kpaxmala C HOJIOM),
MIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

PacuérHble 3anaumn.

Boluucnenuss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEaKIMH MO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WX MPOAYKTOB PEAKIINH).

A3oTcoaeprkalue OpraHu4ecKue COeTMHEHMS.

AMUHOKHCIIOTHI KaK aM(OTepHbIE OpraHuYecKue coeluHeHus. Puznyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIJIOT (Ha MpuUMepe TIuIHMHA). buojoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpupoAHbIE BBICOKOMOJIEKYJApHbIE coenuHeHus. llepBuunas,
BTOpUYHAS M TPETHUYHAsl CTPYKTypa OenKkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, IEHATypallys, KAYECTBEHHBIC PEaKIIy Ha OEITKHU.

OKCIEpUMEHTAIbHBIE METOJbI M3YYEHHS BEHIECTB M HX MpEeBpallCHUN:
HaOJIOZICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATYypaIus OEIKOB MpH
HarpeBaHUM, IBETHBIC PEAKIIUN OCIIKOB.

BricokomoJiekyJIsipHbIe COeTMHEHM S

OCHOBHBIE TOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEJAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJIUMEpPU3AIUU, CPEIHSS MOJICKYIIsIpHAs
macca. OCHOBHBIE METO/ABI CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHUNH —
MOJIMMEPHU3AIIUS U TTOJTUKOHISHCAITHS.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHS BEIIECTB M HX MpEeBpallcHUM:
O3HAKOMJICHUE C 00pa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MexXnpeaIMETHBIX CBSI3€M MPU NU3YYEHUH OPTAaHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJb30BaHUE KaK OONIMX ECTECTBEHHO-
HAay4YHBIX TOHSTHH, TaK M TOHSATUN, SBISIOMIMXCS CUCTEMHBIMH I OTIEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (haKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHHTE3, KiIaccuUKaIus, NepUOJUIHOCTb, HAOIIOJCHHE,
HU3MEpEHUE, IKCIIEPUMEHT, MOCIHUPOBAHUE.

®duzuka: Mmarepus, OHEprus, Macca, aTroM, JJIEKTPOH, MOJIeKyJa,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIUUUHBI U €IMHUIIBI UX U3MEPEHHUSI.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJOTMYECKH aKTUBHBbIC BellecTBa (OENTKH, YTIEBOJbI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILIMBO,
peCypCHI.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE MPENapaThl, MaTEpUabl U3
UCKYCCTBEHHBIX M1 CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMUU

XUMUYECKUM dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000JI04Ka. DHEPreTU4YecKrue ypoBHH, MOJYpPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesieHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHASI KOHPUTYpALUsi AaTOMOB.

Ilepnognueckuil 3akoH u Ilepuoandeckass cucreMa XMMHAYECKUX AJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepuogNYECKOro 3akoHa U llepumoandeckoit cucteMbl
xuMmuueckux aeMeHToB J[. 1. MenzgeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TpynnaM U Mepuoaam.
3HaYeHue NMEepUoANYECKOro 3aKOHA B Pa3BUTHHU HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKasi CBs3b. BHJbl XUMHYECKOW CBA3U
(xoBasieHTHasi HEMOJsipHas W MOJSPHAsl, UOHHAs, MeTalinyeckas). MexaHU3MbI
o0pa3oBaHUsI KOBAJEHTHOM XHMHUYECKOW CBsI3M (OOMEHHBIA U JOHOPHO-
akuenTopHbslil). Bomoponnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



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

[Tonsitue o aucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10J1s1 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHMYECKUX BeIleCcTB. ['eHeTudyeckas CBA3b HEOPraHWYECKUX BEIECTB,
MPUHAIICKANUX K PA3JIUYHBIM KJIaccaM.

Xumudeckas — peakmusa.  Kiaccudukamus — XMUMHYECKHX — peakIui B
HEOPraHMYEeCKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHUsS MAaCChl BEIECTB,
3aKOH COXPAHEHUA U MIPEBPAILCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CKOpOoCTh peakuuy, €€ 3aBUCUMOCTb OT Pa3iIu4HbIX (hakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOE€ paBHOBecue. DakTOphl, BIMSAIOLIIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlartenbe.

OnekTponauTnyeckas aucconuanus. CuiibHbIE U ciiadble 3JeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIINU.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YyYEHHsS BEIIECTB M WX MpPEBpaIlCHUN:
neMoHcTpanus Taomui «llepuoandeckasi cuctrema xuMuueckux asnementos [, U.
MeHnneneeBay, U3ydeHUE MOJIENEH KPUCTANIMUECKUX PEMIETOK, HAOIIOJICHHE U
OTHMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3NIOKEHHE TIEPOKCHIA
BOJIOPOJIA B IPUCYTCTBUM KaTaAJIU3aTOPa, ONPEACICHNUE CPEIbl pACTBOPOB BEILIECTB
C TMOMOUIbI0O YHUBEPCAIBHOIO HWHIMKATOpA, pEaKUMH HOHHOTO OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusiHue paznuyHbIX (JaKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKIIUN.

PacuérHble 3anaumn.

Pacy€tel 1O ypaBHEHMSM XMMHUYECKHUX pEakuuid, B TOM YHUCIE
TEPMOXMUMHUYECKHAE PACUETHI, PACUEThl C HCIOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannuyeckass Xumus

Hemeranner. Ilosmoxxenne HemetaiuioB B llepuoamyeckor  cucreme
xumuueckux snementoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOCHUSI aTOMOB.
du3MYeCcKrne CBOMCTBA HEMETAIIOB. AJUIOTPONHUS HEMETauloB (Ha mpuMepe
KHUCIIOpoJ1a, cephl, hocdopa u yriaepoaa).

XHUMHUYECKHE CBOWCTBA BaKHEHIIMX HEMETA/UIOB (TaJIOTE€HOB, CEphI, a30Ta,
dbochopa, yriepoga U KpeMHHs)) W HMX  COCAMHEHUNH  (OKCHUJOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHU ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.



Meramnsl. [lonoxenue meramnoB B [lepuoanyeckoil cucTeMe XUMHYECKHUX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atoMoB MeTayuioB. O6mue usnyeckue cBoicTBa MeTamuioB. CIulaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSAJL HAIPSHKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIIMX META/UIOB (HATpUM, Kalui, KaJlbIUH,
Mar"uii, amOMUHUHI, IIMHK, XPOM, JKEJI€30, MEJib) U UX COSTUHEHUH.

OO6mue crnocoObl nmonyyeHus: MeramuioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMS BEIIECTB M HUX IPEBPAILECHHIA:
U3ydeHHe KoJUIeKInu «MeTamibl U CIJIaBb»y, 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HaOJIOJIEHUE U OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHUSA C PACTBOpaMU
KHCJIOT U LIEJI04Yel, KAYECTBEHHBIE PEAKIMU HA KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

PacuéTtel Macchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO U3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacuéTthl Macchl (00bEMa, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEILECTB UMEET IIPUMECH.

XUMHUA U KU3Hb

Ponp xuMun B 00€CrEUEHUM SKOJOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUU MeIUUUHBL [loHSATHE O HAyYHBIX METOAAaX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLIUM.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MNPUHUUIAX [POMBILIIEHHOTO
ITOJTYYEHHUSI BKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MAaTEpPHAIOB. BAXXHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
MaTepuaibl sl JEKTPOHHUKH, HAHOMATEPHUANbl, OPraHUYECKUE U MUHEPAJIbHBIE
yaoOpeHus.

XuMHus U 310pPOBbE YEJIOBEKA: IMPABUJIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacHOTO UCIOJIb30BAHUS MPENnapaToB OBITOBOM XUMHH
B IOBCEIHEBHOM KHU3HHU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3CH TNpU  U3YYEHUH OOImEeld
HEOpraHn4eckoi xuMuu B 11 Kimacce oCylIeCTBISIETCS YEpe3 UCMOJIb30BAHUE KaK
OoOLIMX €eCTEeCTBEHHO-HAYYHbIX TOHSTHM, Tak M TOHSATUH, SABISIFOIIMXCS
CUCTEMHBIMM I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO1ue ecTeCTBEHHO-HAYUYHBIE MOHATHUS: HAy4YHbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCuPUKalusg, MEePUOJIUYHOCTb, HAOII0JCHUE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



dusuKa: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTreTUUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, SKocHcTeMa, Ouocdepa, Makpo- W
MHUKPOD3JIEMEHTBI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuHepaibl, TOpHBIE TTOPOJIbI, MOJIE3HbIE UCKOIMAeMbI€, TOTUIMBO,
pPEeCypCHI.

TexHomorus: XMMHUUYECKash MPOMBIIUICHHOCTb, METALTYPIrus, MPOU3BOIACTBO
CTPOUTENBbHBIX MAaTEpPUAJIOB, CEIBCKOXO3MCTBEHHOE IPOM3BOJICTBO, MHUIIEBAs
MIPOMBINIJIEHHOCTh,  (hapMalrleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTe€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOy4arolMMHUCST MPOrpaMM CpeAHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMEeTHbIM U TpeaMeTHbiM). HayuyHo-Meroauueckoil OCHOBOM IS
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrpPaMM CPEIHEro OOLIEro
00pa30BaHMUsl SBJISAETCS CUCTEMHO-AESITETbHOCTHBIN MOAXOI.

B COOTBETCTBHHM € CHCTEMHO-IEATENBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS MpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJICTIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMHCS POCCHUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJIM4Me MOTUBALIMU K 00YUYEHUIO;

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

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXxcs PyKOBOJCTBOBAaTbCS B CBOEH
NEATENIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMH, MNPHUCYIIMMH LIEJIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30oBaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CHOCOOHOCTH CTaBHUTh
LEJU U CTPOUTDH )KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTalTCSA B
€AMHCTBE YYEOHOW M BOCHUTATENbHOM MAESATENBHOCTHU B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU
U HJeaJlaMHd POCCHUMCKOrO TpakJaHCKOro OOIecTBa, MPHUHATHIMU B OOLIECTBE
HOpMaMM W  MpaBWIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  Ipolieccam
CaMOMO3HAHUS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBIICHHUS 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 BOCIIMTAHMS

OCO3HAHMS 00YyYaIOUMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 0043aHHOCTEH,
YBaXEHUS K 3aKOHY W MPABONOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M IMpaBWiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJJICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIIECHUH Y4€OHBIX M MO3HABATEIbHBIX 3a/1a4, BHIIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M TPUHUMATh MOTHUBBI, HAaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX [IPU aHAIU3€ PA3JIUYHBIX BUAOB YUEOHOU AEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

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

YBaXEHHUsI K TPOIECCYy TBOpUECTBA B 00JaCTH TEOPHUH U MPAKTHYECKOIO
OPUMEHEHUS! XUMHH, OCO3HAHMS TOTO, YTO AOCTHIKEHUS HAyKU €CTh PE3yJIbTaT
JUINTENIbHBIX ~ HAOMIOAEHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOT'O TPY/1a YYE€HBIX U MPAKTUKOB;

MHTEpeCa M I03HABAaTEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAaIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOI
XUMUHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOrO IIOBEAECHNS;

CHOCOOHOCTH OLIEHHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y NPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHBATh CBOE IOBEACHUE WM IIOCTYNKM CBOMX TOBApUILEH C
NO3ULMIA HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IOCIEIACTBUN ITUX
ITOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

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

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

NOHMMAaHUs LEHHOCTH MPaBWJI HWHIUMBUIYAJIBHOIO W  KOJUIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BATENbCKOM
NESATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYIHX BHJAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PpEIICHUM MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPOGEecCUuil pa3IudHoro pojia, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM 110 XUMUH;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU ESITEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAIbHOM TpaeKTOpUU
obOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aluid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HUHTEPECOB U
noTpeOHOCTeH 00111IeCTBa;

6) 3K0JI0TUYeCKOTr0 BOCIIUTAHMSA:

AKOJIOTHYECKHU I1eJIeCOO0OpPAa3HOT0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHHKY
CYILIECTBOBAHMS KM3HU Ha 3eMJIe;

MMOHMMAHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM, BIHUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLUATIBHOU CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOJNIb30BAHUS JOCTHKEHUN XUMHUH IS
pENIeHHs BOMPOCOB PAIIMOHATILHOTO MPUPOI0IIOIb30BAHUS;

AKTUBHOTO HENPUATUA JCUCTBUM, IPUHOCAIIMX BpPEH  OKPYKAIOLIEH
MPUPOHON Ccpejie, YMEHHsSI MPOTHO3UPOBATh HEOIArONMPUSITHBIE IKOJIOTUYECKUE
MOCJIC/ICTBUS PETPUHUMAEMBIX JCHCTBUN U TIPEIOTBPAIIATh UX;

HAJIMYKS PA3BUTOTO DKOJIOTMUYECKOTO MBIIUICHUS, IKOJIOTMUYECKON KYJIbTYpHI,
OTIbITA NEeATeIbHOCTU HKOJIOTUUECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMU B IO3HABATEIbHOW, KOMMYHHUKATUBHOW M COIMAIbLHOM
MPAKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJICOJOTHH
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

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

NOHUMaHUS CHEeUU(PUKM XUMUM Kak HayKH, OCO3HaHHUS €€ pOJu B
(hopMUPOBAHUM PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIE€JOCTHOTO
MpEJCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €UHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMPOOJIEeM COXpaHCHHS
IPUPOAHOTO PABHOBECHS,;

yOeKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU IS  COBPEMEHHOMU
IMBWIM3ALMU: B €€ TyMaHUCTUYECKON HAMpaBIICHHOCTH W BaXXHOM pOJU B
CO37aHUU HOBOMW 0a3bl MaTepUaIbHOU KYJIBTYPhI, PEIICHUH TI100aTbHBIX TPOOIeM
YCTOWYUBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, YHEPreTHUECKOM, MUILEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBLI, 00ECIICUCHUHU YCIOBUMN
YCIEIIHOTO TpyJa W DKOJOTMYECKU KOMGMOPTHON KHU3HM KaXKIOrO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IMOHUMAaHUs CYIIHOCTH METOJ/IOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MoJlydyaeMble 3HaHUA Ui aHAJIM3a U OOBSICHEHMSI SIBJIEHUN OKPY’KaIOILEro Mupa u
OPOUCXOASIINX B HEM U3MEHEHU, yMEHUs JeaTh 000OCHOBAHHBIE 3aKIOYEHUS HA
OCHOBE HAy4yHbIX (DaKTOB M MMEIOLIUXCS [JAHHBIX C ULEJIbI0 MOJy4YEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATEIBHO HCIOJB30BaTh XUMHUYECKUE 3HAHUS JUIs
peleHus IpoOJieM B PEabHbIX )KU3HEHHBIX CUTYALINAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTHM K  HENPEPBIBHOMY  OOpa30BaHUID U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHUIO HOBBIX 3HAHMM IO XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyJa B pa3iM4HbIX cepax NpoecCHOHaATbHON
JEeSTENbHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ysbTaThl OCBOCHHS y4e€OHOro mpeaMera «XuMUus» Ha
YPOBHE CpPeAHEro 00IIero 00pa3oBaHUs BKIIFOYAIOT:

3HAQYMMBIE IS (GbopMHpOBaHHA  MHPOBO33PEHHSI  OOYyYarOIIMXCSA
MEXIUCUUIUITMHAPHBIE (MEXIIpeIMETHbIE) OOLIeHAYYHbIE MOHATHUS, OTPa’KaoLIue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpAa U CHEUU(UKY METOJO0B IO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwus, BEIIECTBO, SHEPTHs, SBIICHUE,
MPOLECC, CUCTeMa, HAyYHBIH (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleZIOBaHNE, HAOIIOICHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (TO3HABATEIbHBIE, KOMMYHUKATUBHBIE,

PEryJISITUBHBIE), o0ecreynBaroIne dbopmupoBaHue (byHKUMOHATBHOU
IPaMOTHOCTH U COLIMATIbHOM KOMITETECHIINH 00YyYaromInXcs;
CHOCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE YUYEOHBIE
JNEUCTBHUs B II03HABATEIBHOU U COLMAIIBHON IIPAKTHKE.

MeranpenMeTHble PE3yabTaThl OTPAX AIOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TIO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJSTUBHBIMU
JICUCTBUSAMU.

Osiaanenue YHHBEpPCAIbHBIMH y4eOHBIMH MO3HABATEIbHBIMU
AefCTBUSIMM:

1) 6a30Bble JJOru4YecKune aeicTBUsi:

CaMOCTOSITENILHO ~ (OpPMYyJIHpOBaTh M aKTyalM3UpoOBaThb  IpoOieMmy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LENN JACATEIbHOCTH, 3a1aBas IMAapaMeTpbl W KPUTEPUH HX
JNOCTHKEHUSA, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C IIOCTABICHHBIMHU LIEIISAMU;

UCIIO/IB30BAaTh IIPU OCBOCHWM 3HAHWUM INPUEMBI JTOTMYECKOIO MBIIUICHUS —
BBIJICATh XAPAKTEPHBIE NPU3HAKU MOHATUN W YCTAHABIMBATH MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS 1J11 OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpPATh OCHOBAaHUSA M KpPUTEpUU [UIS KIAacCU(UKAUU BEIIECTB H
XUMHYECKUX PEAKIIUK;

YCTaHaBIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
AQHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PaCCMaTPUBAEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUN CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENHU, MPEOOPA30BBIBATH MOJIEIbHBIE MPEICTABICHUS — XUMUYECKHUM
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpPaBHEHHE XUMHUYECKOH
peakuuy — IpPU PEUIeHUH YYEOHBIX ITO3HABATENIBHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJEIIBHBIEC NPECTABICHUS I BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE H1eICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O IO3HAHUS BEIIECTB U XMMHYECKUX
peaxkiuu;

(bopMyIUpPOBATH LIEJIU U 3a/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITEIBHOTO IIJITAHUPOBAHUS U IPOBEACHMUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOMIOJATh 33 XOJA0M
npolecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIUpOBaTh
00001IeHNS ¥ BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENbCKOM M MPOEKTHON
JESATENbHOCTH, MPOSIBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PEIICHMs NPAKTUYECKUX 3a7a4, INPUMEHEHHUIO PA3JIMYHBIX
METO/IOB IMO3HAHMS.

3) padora ¢ ungopmManmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HMHPopManuu (HAy4dHO-
HOMyJIApHasl JHUTepaTypa XHUMHUYECKOTO COJEp)KaHus, CIpPaBOYHbIE MOCOOMS,
pecypcbl MIHTEpHeTa), aHanmu3upoBaTh MH(DOPMALMIO PA3IUYHBIX BUAOB U (QopM
IIPE/ICTaBIICHHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTH;



(bopMyIIMpOBaTh 3aMpOChl U MPUMEHATh PA3JIMYHbIE METOAbI MPU TOUCKE U
orbope wuHpOpPMAIUU, HEOOXOAUMOW JUUIS BBINIOJTHEHUS YYEOHBIX 3a1a4
OIPENICIIEHHOTO TUTIA;

NpUOOpeTaTh OMNBIT HCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U Pa3INYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (OpMYy  IpEACTaBICHUS
uHpopmanuu (cxembl, rpaduKy, T1arpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHUE);

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

UCIIOJIb30BaTh W  MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaIJITHOCTH.

OBi1aieHHe YHHBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIPOCHI 110 CYHIECTBY OOCYKJae€MOW TEMBbI B XOJ€ AUalIora W/Win
JUCKYCCUM, BbICKa3pIBaTh  HJied, (QOPMYJIHpPOBAaTH CBOM  MPEAJIOKEHHUS
OTHOCHUTENBHO BBIITOJIHEHMSI PEJI0KEHHOM 3a1a4H;

BBICTYIIaTh C MpPE3EHTAlMeil pe3yJbTaTOB IO3HABATENIbHOM AESTEIBbHOCTH,
HOJYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOWMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluu y4eOHOTro MpoeKTa U (OPMYIUPOBATH BBHIBOJIbI
o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM COTJIACOBAaHUS MO3ULUN B
X0Jie 00CyX/1eHUs 1 0OMEHa MHEHUSIMH.

OByaieHue YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYIUECTBIATH CBOKO ITO3HABATEIBbHYIO
NESATENbHOCTh, ONpeNeNsas €€ Uenu M 3aJaud, KOHTPOJUPOBATh M IO MEpe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh IpEe/UlaraéMblii  aaroOpuTM JEHUCTBUH IpH
BBINIOJIHEHUHU YYEOHBIX M HCCIENOBAaTENbCKUX 3a/Jady, BbIOMpAaTh Haubosee
3¢ (exTUBHBIA CcrMoco0 HMX pemeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BELIECTBaX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH N1€ATEIBHOCTU HAa OCHOBE CaMOAaHaJIU3a
Y CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynabTaTbl OCBOEHHS Kypca «Opranudeckas XUMUSD»
OTPaXXaroT:

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



Opupoasl, B  (OPMUPOBAHMM MBINUICHUS W  KYJIbTYypbl JUYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM I pEIIeHUS] TPAKTUYECKUX 3a1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO M NMPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMUMUYECKHM DJIEMEHT, aToOM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPUIIATENHHOCTD, XUMUYECKASI
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BépHyTass U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISPHBIM 00BEM, YIJIEPOMHBIN CKeleT, (yHKIMOHANbHAs TPYIIa,
paguKall, U30MEpHUsl, N30MEPBI, TOMOJIOTHYECKUN PsiFl, TOMOJIOTH, YIJIEBOAOPOMbL,
KHCJIOPOA U a30TCOAEpKAIIUE COCIUHEHUS, MOHOMED, IOJIUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. ByTtiiepoBa, 3aKkOH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHUN SI3bIK XWMHH; MHUPOBO33PEHUECKUE 3HAHMS,
JIe)KAIME B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHCTEMHOCTH XHUMHYECKUX
ABJICHUM, (DAKTOJIOTMUECKHE CBEJEHUS O CBOMICTBaX, COCTaBe, MOJYYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BAXXHEHIIMX OPTraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AESATEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISTH XapaKTepHbIE MPU3HAKKA TOHSTHUH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITHUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTaHUYECKUX COCUHECHUM;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJNB30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dbopMysl OpraHMYeCKHUX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TrOTaBJIMBATh MOJIENIM MOJIEKYJ OPraHUYECKHX BEHIECTB MJI HILTIOCTPAIMU UX
XUMHYECKOT0 ¥ TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAHABIWBATH MPUHAJIEKHOCTh H3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCy/Tpylnmne CcoelWHEHUuN (YTiIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepiKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COCJAMHEHMs), JaBaTb WM Ha3BaHUS IO
cucremarnueckod HomeHkiarype (IUPAC), a Takke mpuBOIUTH TpUBHUATILHBIE
Ha3BaHMs OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIUIICH, AalleTUJIEH,
ATWJICHTJINKOJb, TJHIEPUH, (eHos, (hOopMallbIerua, aleTaibJerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTAa, CTEAPUHOBAS KUCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, leJUTi0JI03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITh BHUJBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCNUHEHUSAX (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 BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
bu3NYecKue W XUMUYECKHE CBOMCTBA TUIMUYHBIX TMPEICTABUTENIECH pPAa3TMUHBIX
KJIACCOB OPTraHMYECKHX BEHIECTB (METaH, 3TaH, ATWIEH, NPOIMUJIEH, alleTUJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, GeH30J, METaHOJ], ATAaHOJ, STUJICHIJIIUKOJb,
TJIMIEPUH, (PEHOJI, aleTalbleTyu]l, MypaBbUHAsE U YKCYCHAsl KUCIIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIMHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Coipbs  (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEepepadoOTKU W
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJIUYECTBA MCXOJIHOTO BEILECTBA WJIM MPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEaKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJCTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUHU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBIICHUN (HaOII0/IeHNe, U3MEPEHHE, DKCIIEPUMEHT, MOJICITMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHMS MJisi TPUHATUS PEIICHUNd B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMHU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJI0/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
nocyJoM 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuia OOpalieHus C
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMHU IO BBITOJTHEHUIO JTaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHWH ITUIAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEeBpAIlEHNs OPTaHUYECKUX BEIIECTB MPU HArpEeBaHUHU, MOJTyUCHHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, Kaue€CTBEHHBIE pPEaKIMU OPraHUYEeCKUX
BEILIECTB, JIeHaTypauus OEJIKOB MpU HArpeBaHUM, IIBETHHIC PEaKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKHA OE30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOPHBIM OOOPYJOBAHHMEM, TMPEACTABIATh PE3YJIbTaThI
XUMHUYECKOTO JKCIepuMeHTa B (OpMe 3alucCy YpPaBHEHUN COOTBETCTBYIOIIUX
peakiuii u GopMyIHPOBaTh BEIBOJLI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMUYECKYIO
uH(pOpMAIIMIO, TOJNYy4aeMyK U3 pa3HbIX MCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHpopmanuu, aTepHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  IpaBHUJa  AKOJOTHYECKHU
11eJIeCO00pa3HOro TMOBEJAEHUs B OBITY MU TPYIOBOM JEATEIBHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3JIOPOBBbS M OKPYXKAIOIIEH MPUPOIHON Cpe/bl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA JKUBBIE OPTraHU3MbI OMPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbici Tokasarens [IJIK, mosicHATh Ha mpuMepax CHocOoOBI
YMEHBIICHUSI W TMPEJOTBPAIEHUS WX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUIsl 00YYaIOMIMXCSl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/aX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIIETIBIX M CINA0OBUIAIIMUX OOYYaIOIIUXCA: YMEHHE HCHOJIb30BaTh
penbedHO-ToOUeUHyI0 cuctemMy oOo3HaueHui JI. Bpaitns mis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TO3HAHHUM SIBIICHUI
npuponbl, B (OPMUPOBAHUU MBIIUICHUS W  KYJbTYpPbl JIMYHOCTH, €&
(GyHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToM, HW30ToIl, S-, p-, d-
AJNIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHas, MOHHAs, METAUTNYECKasi, BOJOPOJIHAS ), KPUCTAIUIMUECKas PelIéTKa,
TUNBl ~XUMHWYECKHX  PEAKLIHH, PACTBOpP, DJIEKTPOIMUTHI,  HEIJICKTPOJIUTHI,
AJIEKTPOJIUTUYECKAST JIUCCOLUUALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKkIuu, XUMHYECKOE PaBHOBECHE); TEOPUU W 3aKOHBI (TeopHus
AJIEKTPOJIUTUYECKONU Aucconuanuu, nepuoguueckun 3akoH J[. M. Mennpeneesa,
3aKOH COXPAHEHHS] MACChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPALLICHUS YHEPIUU
MIpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XHMUH,
MUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE MOHMMAHUA MPUYMHHOCTU H
CUCTEMHOCTH XWMHYECKUX SIBIICHHM, (PAKTOJOTMUECKHE CBEICHHUS O CBOMCTBaX,
COCTaBe, MOJYYCHUH U 0€301IaCHOM HCIIOIh30BAHUN BAXKHEHIIINX HEOPTAHMYECKUX
BEIIIECTB B OBITY U IPAKTUYECKOM ESITEIHHOCTH YETIOBEKA;



c(OpPMUPOBAHHOCTh YMEHMI BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOIB30BaTh COOTBETCTBYIOIIUE IOHATUA IpU
ONMCAaHWH HEOPTraHWYECKHUX BEIIECTB U UX NPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHUMHYECKYI) CHMBOJIUKY IS
cocTaBieHHs (GOopMyJl BEUIECTB M  YpaBHEHHM XUMHUYECKHX peakIui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Ta3, YIJIEKMCIBbIA ra3, aMMHUaK, raméHas
U3BECTh, HETAlIEHAs! U3BECTh, IUTHEBAs COMIA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMPEIENIATh BAJIEGHTHOCTh U CTEIIEHb OKHUCICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKON
CBs3M (KOBaJE€HTHAsl, MOHHAs, METAJUNIMYECKasl, BOJIOPOJHAS) B COEUHEHUSX, THUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJIIpHas,
VWOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX paCTBOpPaX HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUU YCTaHaBIINBAaTh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTAaBYy K ONPEAEIEHHOMY KJaccy/rpymme
COEIMHEHU! (MPOCTHIE BEIIECTBA — METAJIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMSI,
KHCJIOTBI, aM(OTEpHBIE THAPOKCHUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOJIUYECKOTO 3akoHa Jl.
N. MenaeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONLYI0, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c()OPMUPOBAHHOCTb YMEHHUM XapaKTepU30BaThb DJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKMX »dJeMeHTOB 1—4 mnepuonoB Ilepuoanyeckol CHCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, MCMOnb3ysl MOHATUA «s-, p-, d-
AIEKTPOHHBIE opouTanmy, «3HEPTreTUYECKUE YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHMUYECKUX DJIEMEHTOB U UX COCIUHEHUHN
110 nepuojaaM u rpynnaMm llepuoauueckon cucteMbl XUMAYECKUX diieMeHToB 1. U.
Menneneena;

cOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMUCHIBATh)  0OIIME
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIAATh CYIIECTBOBAHUE T€HETHUYECKOW CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUMPOBATH XUMHUYECKHUE DPEAKIHH 10
pa3MuYHBIM IpHU3HAKaM (YUCIy U COCTaBy pEarupyrolluxX BELIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTEIEHEW OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKklny, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHMH COCTaBJISATh YPAaBHEHUS PEAKIHMHA pPa3IUYHBIX
THUIIOB, TIOJIHBIE U COKpPALIEHHbIE YPABHEHUS PEAaKIMi HOHHOTO OOMEHa, yUUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKIIMHU UAYT 10 KOHLIA;



c(OpPMUPOBAHHOCTh YMEHHUIl MPOBOJIUTH PEAKIMH, MOATBEPHKIAOIINE
KauyeCTBEHHBI COCTAaB PA3IMYHBIX HEOPTaHMYECKUX BEIECTB, pAaClO3HABAThH
OTIBITHBIM TIYTEM HOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHMH pACKpbhIBaThb CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHMSI AJIEKTPOHHOTO OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XUMHUYECKON
peaKuy OT PA3IUYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO paBHOBECUS
B 3aBUCUMOCTH OT BHelIHero Bo3nerctBus (npunuuin Jle [llatense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHWMHUYECKHUE TPOIECCHI,
JeXale B OCHOBE MPOMBINUICHHOTO MOJMyYeHHUs CEPHOM KUCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMIMX HAYYHBIX MPHUHIUNAX H
HKOJIOTHYECKUX MPOOJIeMaxX XMMUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUMCICHHUS C HCIOJIB30BAHUEM
MOHSTHUS «MaccoBas JIOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHH Ta3oB
IpU XUMHUYECKHX PEaKIUsIX, MACChl BEIIECTBA WIH 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCce MM O00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU
BEIIECTB, TEIJIOBOrO 3¢ (deKTa peakind Ha OCHOBE 3aKOHOB COXPaHEHHsI MacChl
BEIIECTB, MPEBPALECHUS U COXPAHEHHSI SHEPTUH;

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

c(OpPMUPOBAHHOCTh YMEHHUH TIJIAHUPOBAaTh M BBINOJHATH XUMUYECKUH
AKCIIEPUMEHT (pa3ioKeHHEe IMEePOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTpe/eNICHNe CpeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAIHLHOTO
WHANKATOPAa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIvy,
peakuu MOHHOro OoOMEHa, KaueCTBEHHBIE PEaKIUH Ha cyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHHSI, pEUICHUE DKCIIEPUMEHTAIbHBIX 3a/1ay T0
TemaM «MeTamie» U «HemeTamnsl») B COOTBETCTBHM C TpaBWJIAMU TEXHUKHU
0€30MacHOCTH MPU OOPAILEHUHU C BEIIECTBAMHU M JaOOPATOPHBIM 00OpPYAOBAHHUEM,
NPEJCTaBIATh pPe3yJbTaTbl XUMHUYECKOIO JKCIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOUIMX peakuuid M (GopMyIHpOBaTh BBIBOJBI Ha OCHOBE
ATHX PE3yJIbTaTOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOUYHUKOB (CpeICTBa MacCOBOIi
KOMMYyHUKaluu, UHTepHET U IpyTrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  IpaBHUJa  AKOJOTHYECKHU
11eJIeCO00pa3HOro TMOBEJAEHUs B OBITY MU TPYIOBOM JEATEIBHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3JIOPOBBbS M OKPYXKAIOIIEH MPUPOIHON Cpe/bl, OCO3HABATH
OMaCHOCTh BO3JIEHCTBUS HA )KMBbIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cvpicn mokasarens [IJIK, moscHITP Ha mpuMepax CHOCOObI yMEHBIICHUS W
IPEAOTBPAILIECHUS X BPEAHOTO BO3/IEUCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYarOIIMXCS ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISE  CHeNbIX U ClIa0OBUIAIIMX OOyYarolmuxcs: yMEHHE HCIOJIb30BaTh
penbedHO-ToOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpaitns mis 3anmucu XUMHUYECKHUX

dhopmyi.



TEMATHUYECKOE INTAHUPOBAHUE
10 KIIACC

KosmnuecTBo yacos JIeKTPOHHbIE
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ATUJICHA U U3YYEHUE €T0 CBOMCTBY https://m.edsoo.ru/ff0d59e2
9 Ankanuensl. bytaauen-1,3 u 1 0 0 bubnuorexa [IOK




MetunoyTtaaueH-1,3. [lomydenue
CUHTETUYECKOTO KayuyKa U pe3UHbI

https://m.edsoo.ru/ff0d55a0

AJKVHBI: COCTaB U 0COOEHHOCTH CTPOECHHS,

10 TOMOJIOTHYECKUH Psll. ALETHICH bubmoreia HOK
TIHOCKHE P Al https://m.edsoo.nu/ff0d5708
MPOCTEUIINI TTPEACTABUTENH AIIKHHOB
1 Bbruncnenus no ypaBHEHUIO0 XMMUUYECKOM bubnuorexa [IOK
peakuuun https://m.edsoo.ru/ff0d587a
12 ApeHnbl: 6eH307 1 TOIY0J. TOKCHYHOCTh bubnuorexa LIOK
apeHoB https://m.edsoo.ru/ff0d59¢e2
13 ['enernueckas CBsI3b yrieBOIOPOJIOB, bubmuoreka [JOK
MPpUHAUISKANX K Pa3IMYHBIM KJlaccaM https://m.edsoo.ru/ff0d55a0
14 Kontponbnas paborta Nel mo pazneny bubnuorexa [IOK
«YTIIeBOAOPOABD) https://m.edsoo.ru/ff0d5708
[IprpoaHbIe ICTOYHUKH YTIEBOJOPOIOB:
15 1| pI/I p0 HBIM Ta3 U MOl TI}{,I)IG Heq)TI;)IHLIe bubmoreia HOK
PHpO Y . https://m.edsoo.ru/ff0d587a
ras3pl, He()Th ¥ MPOJYKTHI €€ epepaboTKu
[IpupoaHbIE UCTOYHUKH YTIIEBOIOPO/IOB:
16 I FI/)I F(; HBII ra3 " MoI TH};Ie He(l)Tmee bubmmorexa [IOK
PHPOA Y .. https://m.edsoo.ru/ff0d59e2
ra3el, He()Th ¥ MPOTYKTHI €€ TIepepaboTKu
17 [IpenenbHble OTHOATOMHBIE CIUPTHI: bubnmnoreka [JOK
METAHOJI U 3TaHOJ. BosopoaHas CBs3b https://m.edsoo.ru/ff0d55a0
18 MHOroaTOMHBIE CIIUPTHI: TUIICHTIIUKOIb U bu6mmoreka [IOK
TIULIEPUH https://m.edsoo.ru/ff0d5708
19 @deHo: CTpOeHHE MOJIEKYJIbI, (PU3NUecKHe bubmuorexa [JOK
Y XMMHYECKHE CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/ff0d587a
20 Anpaerunbl: GopMalibICTHI U bubmuoreka [JOK

aneTajabaerun. AleToH

https://m.edsoo.ru/ff0d59¢e2




OI[HOOCHOBHBIG npCaC/IbHBIC Kap6OHOBI>Ie

bubmnoreka IIOK

21
KHCJIOTBI: MypaBbUHAs U YKCYCHas https://m.edsoo.ru/ff0d55a0
2 [IpakTuueckas pabora Ne 2. «CoiicTBa bubnuorexa [JOK
pacTBOpa YKCYCHOM KHCJIOTBI» https://m.edsoo.ru/ff0d5708
CreapuHoOBas U OJICMHOBAsI KUCJIOTHI, KaK
23 MIPEACTABUTENH BBICIIUX KaPOOHOBBIX bubmmorexa [JOK
pest p https://m.edsoo.ru/ff0d587a
KHCJIOT
24 Mpbuia Kak cOJIM BBICIIUX KapOOHOBBIX bubnnorexa [IOK
KHCJIOT, UX MOIOIIee JeiicTBIE https://m.edsoo.ru/ff0d59¢e2
Crnoxubie 3¢upbl Kak MPOU3BOIHBIC
25 KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX Bubmmorexa [JOK
P - PP https://m.edsoo.ru/ff0d55a0
a¢upoB
26 Kupsl: rugponus, IpuMEHEHHE, bubmuotexa [JOK
OuoornuecKkas pojb JKUPOB https://m.edsoo.ru/ff0d5708
VYrneBoabl: cocTaB, KjlacCHPUKAIUS.
27 Baxwuerinme npencTaBuTeNn: riI0K03a bubmorexa HOK
pest ' ’ https://m.edsoo.ru/ff0d587a
bpykro3a, caxaposa
73 Kpaxman u memmrono3a Kak IpupoHbIC bubnmnoreka [JOK
MOJIMMEPHI https://m.edsoo.ru/ff0d59e2
Kontponbnas pabota Ne2mo pasznen
29 «Kncio 0J1CO pe YKaIIue o rainqeczne bubmmorexa [JOK
poAcosepHai P https://m.edsoo.ru/ff0d55a0
COCJIMHEHUS»
30 AMUWHBI: METHJIAMUH U aHWIHH bubmorexa LHOK
’ https://m.edsoo.ru/ff0d5708
AMUHOKHUCIOTHI KaK aM(pOTEpHbBIE
31 OpraHUYeCcKUue COCAMHEHUS, UX bubmmorexa [JOK
P A ’ https://m.edsoo.ru/ff0d587a
Oounonorudeckoe 3HadeHue. [lentumapt
32 benku kak npupoHbIe bubnuoreka IIOK




BBICOKOMOJICKYJIAPHBIC COCAMHCHUS

https://m.edsoo.ru/ff0d59¢e2

33

Hrorosas koHTpoapHas pabora 3a kype 10
KJacca

bubmuoreka [JOK
https://m.edsoo.ru/ff0d587a

34

AHau3 KOHTPOJIbHOH paboThl. OCHOBHBIE
MOHSITUSL XUMHUH BBICOKOMOJIEKYJISIPHBIX
coequHeHN.OCHOBHBIE METO/Ibl CUHTE32
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[Inactmaccel, KaydyKkH, BOJIOKHA

Bbu6moreka [JOK
https://m.edsoo.ru/ff0d59e2

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

34




11 KIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
Ne Koutpo | Ipakrn uudposbie
Tema ypoka P P bp
n/n Bceero JbHBIE yecKue I[aTa 06pa3OBaTeJII>HbIe
padoThbI padoThbI pecypchl
bu6nmoreka [JOK
| XUMUYECKUH 311EMEHT. ATOM. DJIEKTPOHHAS ) 0 0 http
KOH(HTYypamus aTOMOB s://m.edsoo.ru/ff0dS
708
[lepuonnueckuii 3akoH u [lepuonnueckas Bu6nuoreka ITOK
) cucTtemMa XumMuueckux anemeHton 1. U. 1 0 0 http
Meneneesa, ux CBsi3b C COBPEMEHHOMN s://m.edsoo.ru/ff0d5
TEOpUEH CTPOEHHUSI aTOMOB 87a
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XAMHUYECKUX 3JIEMEHTOB U UX COCAUHEHUH IO
bu6morexa [JOK
rpynmnam v nepuojaM. 3HaueHUe
3 MEPUOIUYECKOTO 3aKOHA U CUCTEMBI 1 0 0 i
s://m.edsoo.ru/ff0d5
xumuueckux snemenToB .. MeHneneera B 9e2
pa3BUTUU HayKu BXOAHOW KOHTPOIIB,
TecT(20MUH)
N bubnuoreka [JOK
Crpoenue BemiecTBa. XMMHUYECKast CBSI3b, €€ h
ttp
4 BHUIBI, MEXAaHU3MBI 00pa30BaHus KOBAJIEHTHOI 1 0 0
’ p s://m.edso0o.ru/ff0d5
cBs3u. BogopoaHas cBsi3b 540
BaneHTHOCTB. DNEKTPOOTPUIIATETLHOCTb. Bu6mmoreka ITOK
5 Crenenb okucieHus. BemecTa 1 0 0 http
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOT'O s://m.edsoo.ru/ff0dS
CTPOCHHS 708




[Tonstue o nucnepcHeix cucteMax. cTuHHBIE

bu6mmoreka [JOK
http

6 Y KOJUIOMAHBIE pacTBOPBLI. MaccoBas jq01s
P P s://m.edsoo.ru/ff0d5
BEIIIECTBA B PaCTBOPE 74
Knaccudukanus 1 HOMEHKIIaTypa Bu6mnorexa ITOK
7 HEOPraHWYECKUX COeNUHEHUM. ['eHeTnueckas http
CBSI3b HEOPraHMYECKUX BEIECTB, PA3JINUYHbBIX s://m.edsoo.ru/ff0d5
KJIaCCOB 9e2
Knaccudukanus XumMuaeckux peakiuii B
. N bubmuoreka [JOK
HEOPraHUYECKOM M OPraHUYECKON XUMUU. it
8 3aKOH COXpaHEHHUS MacChl BEIIECTB; 3aKOH D
P - s://m.edsoo.ru/ff0d5
COXpAaHEHUA U MPEBpaIICHUS SHEPTUH TTPU 540
XMMHUYECKUX PEAKIHSX o
bu6mmoreka [JOK
9 Ckopoctb peakiun. OOpaTuMble peakiuu. http
XHUMHUYECKOE paBHOBECHE s://m.edsoo.ru/ff0d5
708
[Ipaktuyeckas pabora Ne 1. «Bnusiaue EH@IHOTeKa HOK
ttp
10 A3JIMYHBIX (DAKTOPOB HA CKOPOCTH
p v(b p p s://m.edsoo.ru/ff0d5
XUMHUYECKON PEaKIUm» 74
SHGKTPOHHTH‘ICCKaﬂ nucconuanys. [lorsrue o Buoauoreka ]_IOK
1 BOZIOpOAHOM ToKka3zaTene (pH) pactBopa. http
Peakuuu nonnoro oomena. I'mapoinus s://m.edsoo.ru/ff0d5
OPraHMYEeCKUX U HEOPraHUYECKUX BEIECTB 9¢2
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIINH. Bubmrorexa HHOK
12 [TonsiTHe 006 3MEKTpOIK3€E PACIIaBOB U hitp
s://m.edsoo.ru/ff0dS

pacTBOPOB coei

708




KonTponbnas padorta Nel no pasneny

bu6mmoreka [JOK
http

13
«TeopeTnueckue OCHOBBI XUMUN» s://m.edsoo.ru/ff0dS
87a
Mertamnsl, ux nonoxenue B [lepuognueckoit
CHCTEME XMMHYEeCKuX d1eMeHToB Jl. W.
bubmanoreka 1JOK
MenzeneeBa 1 0COOEHHOCTU CTPOSHUS
14 atomoB. O0mue hu3ndecKkue CBOMCTBa hitp
s://m.edsoo.ru/ff0d5
MeTasuioB CruiaBel METAJLJIOB. 9¢2
DIEKTPOXUMHUYECKHUH Psil HATTPSYKEHUI o
METaJIOB
bu6mmoreka [JOK
htt
15 [IpomexyTouHast KOHTpONbHAs pabota No2 D
s://m.edsoo.ru/ff0d5
Sa0
X . o bu6mmoreka [JOK
MMHYECKHE CBOMCTBA BAKHEUIITUX METAJIJIOB
16 (HaTpuil, KaJui, KajablUi, MarHui hulp
> ’ T ’ s://m.edsoo.ru/ff0d5
ATIOMUHHN) U UX COCTMHEHUN 708
bu6mmoreka [JOK
17 XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX http
COEIMHEHU s://m.edsoo.ru/ff0d5
87a
bu6mmoreka [JOK
13 XuMHyecKrue CBOMCTBA IIMHKA, JKene3a U uX http
COEIMHEHU s://m.edsoo.ru/ff0d5
9e2
19 [TpakTtrueckas padota Ne 2. "Pemenue bubmuoreka [JOK
SKCHEPUMEHTANIBHBIX 337a4 110 TEME http
«MeTaasD" s://m.edsoo.ru/ff0d5




5a0

N bubmuorexa [JOK
Hewmerainsl, ux nonoxenue B [lepuoguyeckon

20 CUCTEME XMMHYECKHUX d1eMeHTOB J[. 1 hitp
o s://m.edsoo.ru/ff0d5

MemnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB 708
@ N bubmuotexa [JOK

M3UYECKUE CBOMCTBA HEMETAJUIOB. it

21 AInoTponus HeMeTauioB (Ha mpuMepe —
p ( pHMep s://m.edsoo.ru/ff0dS

KHUCIIOpOJ1a, cephl, (hocdopa u yrieposaa) ’74
bu6mmoreka [IOK

) XUMHUYECKUE CBOICTBA TaJIOT€HOB, CEPhI U UX http
COCJIMHEHU ! s://m.edsoo.ru/ff0dS

9¢2
bu6mmoreka [IOK

7 XuMHYeCcKue CBOKCTBA a30Ta, (pocdopa u ux http
COCJIMHEeHU ! s://m.edsoo.ru/ff0dS

708
bu6mmoreka [IOK

24 XUMHUUECKUE CBOICTBA yriaepoa, KpEMHUS U http
HX COCIMHECHUHN s://m.edsoo.ru/ff0dS

87a
bu6mmoreka [IOK

25 [IpuMeHeHne BaxXHENIINX HEMETAJUIOB U UX http
COCJIMHEeHU ! s://m.edsoo.ru/ff0dS

9e2
O06001enre u cucTeMaTU3aIys 3HaHUH 110 bubnuoreka IIOK

26 teme «Hemeramip». Beraucnenus mo http
YpPaBHEHUSIM XUMUYECKUX PEAKIUN U s://m.edsoo.ru/ff0d5

TEPMOXHUMHUYECKUE PACUETHI 5a0
27 [Ipaktrueckas padota Ne 3. «Pemenue bubmuorexa [JOK




OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEME

http

" " s://m.edsoo.ru/ff0d5S
Hewmeramnsr"»
708
bu6mmoreka [JOK
73 KonTtponbHas pabora no temamNe 3 http
«Meramnsp u «Hemeramibny s://m.edsoo.ru/ff0d5
87a
bu6mmoreka [JOK
29 Heoprannueckue u opraHn4eckue KUCIOThl. http
Heoprannueckue u OpraHu4ecKue OCHOBAHMS s://m.edsoo.ru/ff0d5
9e2
AM(bOTepHI)IC HCOPTraHUYCCKUEC U Buoauoreka ]_IOK
30 OpraHWYeCKHEe CoeANHEHUs. | 'eHeTnueckas http
CBSI3b HCOPraHUYECKUX U OPTaHUYECKUX s://m.edsoo.ru/ff0d5
BEILIECTB 5a0
bu6mmoreka [JOK
Nrorosas konTponbHas pabota Ned 3a kypc 11 http
31
KJiacca s://m.edsoo.ru/ff0d5
708
N bu6mmoreka [JOK
Ponp xumun B o0ecrieueHuu SKOTOTUIECKOM,
32 SHEPreTUYECKON U MUIIEBON 0€30MacHOCTH hitp
P ’ s://m.edsoo.ru/ff0d5
pa3BUTHE MEIUIIUHBI.
87a
[IpencraBneHus 00 OOMKUX HAYIHBIX EH@IHOTeKa LOK
http
33 MPUHIUIIAX TPOMBIILIEHHOTO MOJIyYeHUs
P uv P Y s://m.edsoo.ru/ff0d5
BOKHEUIIINX BEIIECTB
9e2
34 YenoBek B MUpE BEIIECTB U bubnuorexa [JOK
MaTepuasioB. XMMHs U 3JJ0POBbE YETIOBEKA http

s://m.edsoo.ru/ffod5
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OBULIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME
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YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 10 xknacce/ I'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnmonepHoe odmiectBo «M3aatensctBo «lIpocBenienner»

» Xumus, 11 knacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYCHHOMN
oTBeTCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M3aaTenbeTBo
«IIpocsemenue»

Xumus 10-11xmace Kypun

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
INabpuensn O. C., Bockoborinukosa H. I1. Xumus B Tectax, 3agaqax,
ynpaxkueHusx. 10-11km,KonTponbHbie 1 mpoBepouHble paboThl kK yueOnuky O. C.

["abpuensna «Xumus

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HMHTEPHET

POIII, Axnacc






