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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE CpeAHEro oOmero o0pa3oBaHUs
pa3zpaborana Ha ocHoBe demepanpHOro 3akoHa OoT 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit deneparumn», TpeOOBaHUN K pe3yinbTaTaM OCBOCHHS
denepanbHON 00pa3oBaTENbHOM MPOrpaMMBbI  CpeaHero oOmiero oOpa3oBaHUS
(®OIT  COO), mpeacraBieHHblx B  DeaepallbHOM  TOCYJaPCTBEHHOM
obpazoBarenbHOM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpenmera «XUMHs» B 00pa3oBaTelbHBIX oOpraHuzanusx Poccuiickoin
®denepanuy, peanu3ylOUMX OCHOBHBIE OO0Opa3oBaTelibHbIE MPOrPpaMMbl, H
OCHOBHBIX TMOJOXkeHn «Crparerum pas3BuTHs BocnuTaHuss B Poccuiickoin
Oenepanuu Ha nepuoxd 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO oT
29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOOB K pa3pabOTKe MporpamMMmbl MO XUMHH, K OIPENEICHUIO
oOwielt cTpareruy o0y4eHusl, BOCIUTAHUS U Pa3BUTHS O0Oy4arOUIUXCA CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 kiraccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHIenTyanbHbie nojokeHuss ®I'OC COO o B3auM00OYyCIIOBICHHOCTH IIEJICH,
coliepXKaHUsl, pe3yapTaroB OOy4yeHUs U TpPeOOBAaHMH K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o0111e00pa30BaTeILHON  OpraHu3aluu, SBISETCS HEOThEMJIEMOW YacThlO HX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBEpIIAIOIIMM 3TaloM peajlu3aluy  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYILUX
LEJIOCTHOM CHUCTEME XHWMHUYECKOro O00pa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YeJI0BEeKa, a TAKXKE HKOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3710POBBIO
U npuponHoil cpene. Peanmsyercs xumuyeckoe oOpa3zoBaHHME OOydaroIIMXCsl Ha
YpPOBHE CpemHero oOmero oO0pa3oBaHUsS CpPEACTBAMU y4eOHOTrO IpeaMera
«XuMHS», COAEPKAHHE W MOCTPOEHUE KOTOPOTO OMpENEieHbl B MPOrpamMme Io
XUMUHU C YU4ETOM CrielIM(UKU HAyKu XUMUHM, €€ 3HAYCHUS B TIO3HAHUU TIPUPOJILI U B
MaTepUaIbHOM KM3HU OOIIECTBa, a TAKXKe C YUYETOM OOIIMX IEIeH U MPUHITUIIOB,
XapaKTEepPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CpPEIHEero OOIIero
obOpazoBanus B Poccuiickoit denepau.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0coOyr poib B
COBPEMEHHOW LMBWJIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepuajbHOU KYJIbTYpHI.



OnHa BHOCHUT CBOH BKJaJ B (POPMUPOBAHUE PALMOHATIHLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME 1IEJIOCTHOTO MPEJICTABICHUS 00 OKpPYXKAIOIIEM MHUpE KaK O €IUHCTBE
MPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCsl B XMMHUU Ha OCHOBE TIOHHMAHWSI
BEILIECTBEHHOIO COCTAaBa OKPYXKAIOIIETO MHUPA, OCO3HAHMUS B3aUMOCBSI3H MEXKIY
CTPOCHUEM BEIlIECTB, MX CBOMCTBAMHU U BO3ZMOXKHBIMU 00JIaCTSIMU PUMEHEHHUS.

TecHO B3aMMOJEUCTBYSl C IPYTMMH €CTECTBEHHBIMU HayKaMH, XHMHS cTajna
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIBTYpbI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyZla M JKA3HU Kaxzaoro uieHa oOmectBa. CoOBpeMEHHas XHMHMs KakK Hayka
CO3MJaTeNbHasA, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBleHAa Ha pEIICHUE
100adbHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKON, TUILIEBOM, SKOJIOTUYECKON OE€30MIaCHOCTH U OXPaHBbI 310POBbS.

B coorBercTBUM ¢ OOMMMH ULEISIMH M NPHUHIMIAMH CPEIHEro OOLIEro
oOpazoBaHus coaepkanue npeamera «Xumus» (10—11 kimaccel, 6a30Bbli YPOBEHB
U3YYEHUs) OPUEHTHPOBAHO MPEUMYILIECTBEHHO Ha OOUIEKYIBTYPHYIO MOATOTOBKY
OoOy4aromuxcsi, HEOOXONMMYI0O UM JJii BBIpAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIECIIHONO BKJIIOUECHUS B JKU3Hb COLIMyMA, IPOAOJLKECHUS
0o0pa30BaHus B Pa3IMYHBIX 00IACTSX, HE CBI3AHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocraBisomuMu  npeaMera  «XUMUs»  SBISIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0Q30BOM HAyKH: CHUCTEMa
3HAaHHWK MO0 HEOPTraHUYECKON XMMHH (C BKIIOYCHHEM 3HAHUM U3 OOIIeH XUMHUHN) U
OpraHnyeckor XuMuu. @OpPMHUPOBAHHE NAHHOW CUCTEMBI 3HAHWUU IPU HU3YyYECHHU
npenMera o0ecrneynMBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOrooOpas3ust
BEIIECTB Ha OCHOBE OOIIUX MOHATUI, 3aKOHOB ¥ TEOPUN XUMHH.

Crpykrypa conepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XuUMUus» cPOopMUpOBaHa B MporpaMMe MO XUMHUU HAa OCHOBE
CUCTEMHOTO0 TOJIXOJa K M3y4YeHHUIO ydeOHOro Marepuasia H 0OyclIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XHWMHUHU BEIIECTBA
paccMaTpUBAOTCS HA YPOBHE KJIACCHYECKOM TEOPHM CTPOCHUS OPraHUYECKUX
COCIVHEHUN, a TaKXE Ha YPOBHE CTEPEOXHUMHYECKHMX M  DIEKTPOHHBIX
npelncTaBieHuid o cTpoeHuu BemiecTB. CBeleHus 00 uU3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOAOPOJOB 10 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCAWHEHUU. B Kypce OpraHM4eckod XUMHHM TOJYYarOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMs MEPBOHAYATIHHBIC



MPENICTABIICHUS O XUMUYECKON CBSI3M, KIAaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIUU.

[lon HOBBIM yIIIOM 3peHHs B IpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3y4YeHHBI Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
TEOpEeTUUECKUN Marepual U (aKTOJIOTMUYECKUE CBEJACHUS O BeEIlIecTBaX U
XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUSD» O0ydYaloIUMCSl TPENOCTABIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOIUYECKOTO 3aKOHA C OOLIETEOPETHUYECKUX M METOJOJOTHYECKUX TMO3UIIUH,
IyO’)ke TIOHATH HCTOPUYECKOE U3MEHEHHEe (YHKUMUHA OTOro 3akoHa — OT
0000111ar0111eH 10 OOBICHSIONIEH 1 MPOTHO3UPYIOIIEH.

EnunHas cucreMa 3HaHUM O BaKHEHIIMX BEUIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaX M MPUMEHEHUHU, & TAKKE O XMMHYECKUX PEAKLMSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTAX IPOTEKaHus JomnonHsercas B Kypcax 10 um 11 kmaccos
AIIEMEHTAMHM COAEpPKaHUS, HMMEIOIIMMHU KYJIbTYPOJOTHYECKUI M MPUKIATHOU
XapakTep. OTU 3HAHUS CIIOCOOCTBYIOT IMOHMMAaHHMIO B3aUMOCBSI3U XHMHU C
JpPYTMMHU HayKaMH, PacKpbIBalOT €€ poJb B IIO3HABATEIBHONM W NPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHUS K MPOLIECCY
TBOpPUYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX NPHIOKEHUN XUMUU, TOMOTAIOT
BBIIIYCKHUKY OpUEHTHPOBAaTbcs B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobsemMax, CBA3aHHBIX C XMUMHEW, KPUTHUYECKH OCMBICIMBATH MHGOPMAIUIO0 U
OPUMEHATHh €€ JUId TIONOJIHEHHs 3HAHWM, pELIEHUS WHTEUIEKTyalbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIEA0BATEIbCKUX 3a/1a4. B 1enom coaepxkanue yueOHOro
npenMera  «XHUMHsSD»  JAHHOTO — YPOBHS ~ M3YYEHHsS] OPUEHTUPOBAHO  Ha
dbopMupoBaHue y 00y4yarolUXCSd MHUPOBO33PEHUYECKOW OCHOBBI JUIsl MOHUMAaHMUS
¢unocopckux uAeH, TakMX Kak: MaTepualbHOE €JUHCTBO HEOPraHUYECKOTo U
OpraHM4eCcKOro Mupa, OOYCJIOBJIEHHOCTh CBOMCTB BEUIECTB HX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTb MPUPOJHBIX SBJICHUA MNYyTEM OJKCHOEPUMEHTa H
pelIeHUs] MPOTUBOPEUUA MEXKAY HOBBIMU (paKTaMHM U TEOPETHUYECKUMU
IPEANOCHhUIKAMH, OCO3HAHUE POJIM XMMHUH B PEUICHUH HKOJIOTMYECKUX MpodieMm, a
Takke MpoliaeM cOepexeHHs] SHEPreTUUECKUX PECYPCOB, CHIPhS, CO3aHMs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmnane pemeHus 3aady  BOCHUTAHUSA, Pa3BUTHS M COLMAIU3ALMU
O0ydJaromuxcsi MPHUHITHIE MPOTPAMMOM IO XUMHH MOJIXOAbl K OIpPEIeICHUIO
CoAepX aHUsi W TIOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaloT (OpMHUpPOBaHHE
YHHUBEPCAJIbHBIX YUEOHBIX JEHCTBHIM, MEIOIUX 0a30BO€ 3HAYCHUE [Tl Pa3IMUHbIX



BUJIOB JICSITEIILHOCTU: peIIeHUus] MpoOieM, IOUCKa, aHaiu3a H 00paboTKu
uHbOpMaIK, HEOOXOAMMBIX JIi TPUOOPETEHHS OIbITa MPAKTHUYECKOH U
UCCJIEIOBAaTENIbCKON JIEATENIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IO3HAHUU
XUMHUH.

B mpaktuke mnpenomaBaHUsi XMMHM KaK Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus, TaK U Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHUs, IPU OMPEICICHUH
COJIEPKATEIBbHOM XapaKTEPUCTUKU IeJe H3ydeHUs TMpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAIUIIMOHHO MpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHYECKON HAayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyabTyphl. C
METOJUYECKON TOYKM 3PEHMsI TAKOM MOAXOM K OINPEICICHHUIO LEIEH H3y4eHUS
IpEeIMETA SBJISETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS IVIaBHBIMHM LEISIMU HM3y4YEHHUs MperMeTra
«Xumus» Ha 6a30BoM ypoBHe (11 ki.) siBnstOTCA:

. (opMUpOBaHME CHCTEMbl XMMUYECKHMX 3HAHUM Kak  BaKHEWIIeH
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpPA, B OCHOBE KOTOPOH JIEKar
KJIFOYEBbIE TOHATHS, (YHIaMEHTAJIbHBIE 3aKOHbI M TEOPUU XUMHUHU, OCBOEHUE
A3bIKa HAayKHW, YCBOEHHWE M TOHHMAHHME CYIIHOCTH JIOCTYNHBIX OOO0OIIEHUN
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HMCTOPHEM HX pa3BUTUSA U
CTaHOBJICHHSI,;

. (opMupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX MO3HAHUS
BEUIECTB U XUMHUYECKHUX PEAKUUH, HEOOXOAUMBIX ISl MPUOOpPETEHUS YMEHUU
OPUEHTUPOBATHCS B MUPE BEIIECTB M XUMUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U ITIOBCETHEBHOM KU3HU;

. pa3BUTHE YMEHHUM U CLIOCOOOB EATEIbHOCTH, CBA3aHHBIX C HAOIIONEHUEM U
OOBSICHEHMEM XHMHUYECKOTO SKCHEPUMEHTa, COOIIONEHHEM MpaBuil O€30MacHOTO
oOpallieHus ¢ BEIIECTBAMM.

Hapsigy ¢ atum, copeprkaTtelbHas XapaKTepUCTUKA LIeJIel U 3a7a4 U3YYCHUS
IIpeIMeTa B IPOrpaMMe 110 XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPUOPUTETAMH B CHCTEME CpemHero oOmiero oopaszoBanus. CeromHs B
NpernoJaBaHuM XUMUH B OOJIBIIECH CTENEHN OTAAETCS MPEANOUYTEHUE MPAKTUYECKON
KOMIIOHEHTE coAep>KaHusd OOyuYeHHUs, OpPUEHTUPOBAHHOW HA  MOATOTOBKY
BBIITYCKHUKA O0IIe00pa30BaTeIbHON OpraHW3aIlliK, BIIAJCIONIETO HE Ha00poOM
3HaHUH, a (QYHKIUMOHAIBLHOM TI'PAaMOTHOCTBIO, TO €CTh CIOCO0aMU U YMEHUSIMHU
AKTUBHOTI'O MOJIyYEHHS 3HAHUW U PUMEHEHHSI UX B PEAJIbHOM KU3HHU JUJISl PELLICHUS



MPaKTUYECKUX 3a]1au.

B cBi3uM ¢ 3TUM Mpu H3y4YEHUU TMpeaMeTa «XUMHUsS» JOMUHHUPYIOIIee
3Ha4YE€HHE PUOOPETAIOT TaKUE IIeNIM U 337a4H, KaK:

amanTanusi oOydJaromuxcs K YCIOBHSIM JUHAMHYHO Pa3BUBAIOLIETOCS MHpA,
dbopMHUpOBaHUE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHHYECTBY, CAMOCTOSITEILHOMY MPUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KM3HEHHBIX CUTYAllMsIX, CBA3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopmMupoBaHue y OOydYalOmMMUXCS  KIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMITETCHIIMI), HMMEIONIUX YHHUBEPCAIbHOE 3HAYCHHE I PA3JIUYHBIX BUOB
JESATEILHOCTH: pelIeHusl mpobeM, MoucKa, aHaianu3a U 00paboTku MH(pOpMAIUH,
HEOOXOAMMBIX Ui TPHUOOpPETEHUs] OMbITa JAEATCIFHOCTH, KOTOpas 3aHHMMaeT
BXHOE MECTO B TIO3HAHWM XHUMHH, a TakkKe I OICHKA C TTO3HIIHH
IKOJIOTHUECKON Oe30MacHOCTH XapakTepa BIUSHUS BEIIECTB W XUMHUYECKUX
IPOLIECCOB Ha OPTraHU3M YeJIOBEKa U MIPUPOJIHYIO CPEAY;

pPa3BUTHE IO3HABATEIBHBIX WHTEPECOB, WHTEUICKTYaJIbHBIX U TBOPUECKHUX
crocoOHOCTEN 00YUYaIOIIMXCS: CIIOCOOHOCTH CAMOCTOSITEIBHO MPUOOPETATh HOBBIE
3HAHMS TI0 XHMHUHU B COOTBETCTBHUHU C )KU3HEHHBIMU MTOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBpEeMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHU JUIsl TIOMCKAa M aHalIn3a Y4eOHOU U
HAyYHO-TIONYJISIPHON WH(OPMAIIMN XUMHUUYECKOTO COJIEP>KaHMUS,

dbopMupoBaHUE U Pa3BUTHE y 00YUYAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS], HAOIIOAATEIBbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOMUMBI, B YaCTHOCTH, MPU IUIAHUPOBAHUW W TPOBEACHUH XHUMHUYECKOTO
HKCTIEPUMEHTA;

BOCIIUTAaHUE y OOyYaromuxcsi YOeKIEHHOCTH B T'YMaHHUCTUYECKOU
HAMpaBJICHHOCTH XWMHUHU, €€ BAXKHON POJM B PEIICHUH II00ATBHBIX MPOOIEM
paIMoOHAIBHOTO MPHUPOIOTIONH30BAHNS, TOTIOJTHEHHS SHEPTETUIECKUX PECypCoB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAUMOCTH OEpeXHOTO
OTHOIICHUS K TPHUPONEC U CBOEMY 3J0POBBIO, a TaKKe MPHOOPETEHHS OIbITa
WCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWUW JJI TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBI3AHHBIX C XUMHUYECKUMU SBIICHUSMU.

B yudeOHOM muiaHe cpeaHero oOIIero o0Opa3oBaHUS TPEAMET «XHUMHUS»
0a30BOr0 YpOBHS BXOAHWT B COCTaB MpeAMETHOU obnactu «EcTecTBeHHO-HAyYHbBIC
IPEIMETHD.

OO61iee 4nco 9acoB, OTBEAEHHBIX JIJIS U3YUCHUSI XUMUHU, Ha 0a30BOM YPOBHE



cpenHero ood1ero oopa3oBanus, B 11 kiacce — 68 yacoB (2 yaca B HEJEIO).



COAEPXAHUE OBYYEHMUA
10 KIIACC
OPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUU

[Ipeamer opraHMYECKOM XUMHU: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B
MOJIyYEHUH HOBBIX BEILECTB W MarepuangoB. Teopus CTPOCHHUS OpPraHUYECKUX
coequHennii A. M. Bytneposa, €€ ocHoBHbIE TToNOKeHHI. CTPYKTYpHBIE (POPMYIIBI
OpPraHWYECKUX BelecTB. lomonorusi, wu3oMmepus. XHUMHYECKas CBSI3b B
OpPTraHUYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenue o kinaccupuKalMu OpraHuYecKkux BemecTB. Homenkiarypa
OPraHUYECKUX COCIUHEHHMM (CUCTEeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAKHEHIIINX MPEJICTABUTENEN KIACCOB OPraHUYE€CKUX BEILIECTB.

OKCIEPUMEHTAIbHBIE METOAbl M3YYEHUS BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJICHHWE C oOpasllaMM OpPraHMYEeCKUX BEIIECTB U MaTepHallaMH Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHMYECKUX BEUIECTB, HAOIIONCHUE W
OMMUCAHUE AEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIIECTB
MpU HarpeBaHuu (IJIaBJIeHUEe, OOYIJIMBAaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOECHHUE, TOMOJOTHYECKHM psAa. MeraH W 3TaH —
MpOCTEHIlIe TPEACTABUTENIM AJIKaHOB: (U3UYECKHME M XHMHYECKHE CBOMCTBA
(peakuuy 3aMEIICHHST W TOPEHUs), HaXOXKJACHUE B TMPUPOJE, NOJIyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN psAll. DTUIIEH U MPOMWIEH —
MPOCTEHINNE TPEICTABUTENIN AJIKEHOB: (PU3MYECKHE M XUMHUYECKHE CBONCTBA
(peakuuu  TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIpaTallud, OKHUCJICHUS U
MOJIMMEPU3ALINH ), TIOJTYUYCHUE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 um merunOyragueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHUE CBOMCTBA (peakiusi nojiuMepuszanuu). [lomydeHue CUHTETHYECKOTrO
KaydyKa 1 pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOCHMUS, TOMOJIOTHYECKUH Psill. ALIETHIICH
— TMPOCTEUIMI TPEACTABUTENIh AJKHUHOB: COCTaB, CTPOCHHE, (U3UUYECKUE W
XUMHUUYECKHUE CBOWCTBA (pEakUWU TUAPUPOBAHMS, TaIOTCHUPOBAHUS, THIPATALIUH,



TOpEHNs), OIyYEHHUE U TIPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHHe, PU3NYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu rajJoreHMpOBaHMS U HUTPOBAHMS), TIOJYUYEHHUE U MPUMEHEHHE. 101yon:
cocmas, cmpoeHue, Quauyeckue U  Xumuieckue  ceoucmea  (peakyuu
2aN02EHUPOBANUA U HUMPOBAHUs), noayyeHue u npumenenue. TOKCUYHOCTD
apeHoB. [eHeTnyeckass CBA3b MEXKAY YNIEBOAOPOJAMH, IPUHAICKANUMU K
Pa3IMYHBIM KJ1accaM.

[IpuponHble HMCTOYHMKM YMIEeBOAOpoAOB. [lpupomHslii ra3 M NONMYTHBIE
HeTsaHble Ta3bl. HepTh u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TePMHUYECKHH, KaraauTuueckuil), nuponus. I[Ipogykrsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITY. KameHHBbIN
yIOJIb U TPOAYKTHI €r0 NePepadOTKH.

OKCIIEpUMEHTAIBHBIE METOABl HW3YYEHHUs BEIIECTB W HX IPEBPALICHUMN:
O3HAaKOMJICHHE C 00pa3aMu IJIACTMACC, KAyYyKOB U pe3uHbI, KosuteKiuu «HedTey»
U «Yroib», MOACIUPOBAHUE MOJIEKYN YIJIEBOAOPOJOB U TajJOr€HONPOU3BOAHBIX,
IPOBEJCHNE IPAKTUUECKON pabOThI: MOIyY€HHUE ATUIIEHA U U3YUEHHE €r0 CBOWCTB.

Pacuérnsle 3anaun.

Bbluncnendss 1mo ypaBHEHHMIO XHMMHYECKOW peakuuu (maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WM IPOAYKTa PEAKIMH 10 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WU MPOTYKTOB PEAKIIUN).

Kuciiopoacoaep:xamue oprannyeckue Coe{uHeHus

[IpenenbHple OAHOATOMHBIE CHUPTBL. MeETaHON W JTAaHONI: CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA (peaklMM C AaKTUBHBIMH METaJlJIaMH,
raJIOT€HOBOJIOPOJaMH, TOpPEHHE), NpPUMEHEHHE. BomopongHele CBA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE MeTaHOJa ¥ 3TaHOJa HA OPTaHU3M YEJIOBEKA.

MHoOroaroMHele  CIUPTHL. OJTWICHNIMKOIb W  DIMIEPUH:  CTPOCHHUE,
bu3nueckue M XMMHYECKHME CBOMCTBAa (B3aUMOJIECHWCTBHE CO IETOYHBIMU
MeTaJulaMH, KaueCTBEHHas peaklys Ha MHOTOAaTOMHbIE cHUpThl). JleiicTBue Ha
opraHusM 4esioBeka. [[puMeHeHne rmuueprHa U 3TUICHIIIMKOISL.

deHon: cTpoeHHE MOJIEKYJbl, (U3MUECKHE M XUMHYECKHE CBOWCTBA.
Toxcuunocts GpeHona. [Ilpumenenue gpenona.

Anbaerugpl U kemowsvl. DopmanbAeruj, aueTAIBACTHA: CTPOCHHE,
busznyeckue U XMMUYECKHE CBOMCTBA (peaKIMM OKHCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKLIUH), IOTYYEHUE U IPUMEHEHHE.

OIHOOCHOBHBIE TMpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHasg U




YKCYCHAasl KUCJIOTBI: CTpO€HUE, (DU3NYECKUEe U XUMHUYECKHE CBOWCTBA (CBOMCTBA,
oOuue A Kjacca KUCIOT, peakiusi dTepuUKaIim), MOITyYeHUE U TPUMEHEHUE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK IMPEICTABUTEIHM BBICIIUX KapOOHOBBIX
KHCJIOT. MbLJ1a KaK COJIM BBICHIMX KAPOOHOBBIX KUCJIOT, UX MOIOILIEE JEHCTBUE.

Cnoxuble 3¢upbl Kak MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. [wuaponus
CIOXHBIX 3pupoB. XKupsel. ['uaponus xupos. [Ipumenenue xupos. buonornueckas
POJIb KHPOB.

VYriaeBomel:  cocTaB,  KiaccH(UKAIUs  YIIIEBOIOB  (MOHO-, JU- U
nonucaxapuabl). [7roko3a — mpocTelmmii MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJIEKY/Ibl, (U3MUECKME M XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
runpokcuoM menu(ll), oxucnenne ammuadHbIM pacTBopoM okcuna cepedpa(l),
BOCCTAHOBJIEHUE, OpOKEHHE IVIIOKO3bl), HaXOXKJIEHUE B IMPUPOAE, MPUMEHEHUE,
ounosnoruyeckas poiib. @orocuHTe3. PpyKTO3a KaK U30MEP MIFOKO3bI.

Kpaxman u nemnono3a kKak npupoaHsie noauMepsl. CTpoeHue Kpaxmalia H
HeJuTono3bl.  du3nyeckue W XMMHYECKHE CBOWCTBAa Kpaxmaya (THIpOJu3,
KaueCTBEHHAsl PEAKLIUsl C HOJIOM).

OKCHEpUMEHTAIbHbBIE METOABbl HM3yYEHHs BEUIECTB M HUX IPEBpalICHUIL:
IIPOBEJICHNE, HAOMIOACHUE M ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CHHUPTOB, KaYECTBEHHbIE PEAKLUU OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcupoM Meau(Il)), MHOroatoMHbIX CHHPTOB (B3aMMOCHCTBUE TIJIUIEPUHA C
runpokcuoM Meau(ll)), anpaernoB (OKUCIEHHEe aMMUAYHBIM PAacTBOPOM OKCHJA
cepeopa(l) u rumpoxcumom wmenu(Il), B3ammomelicTBUE Kpaxmana C HOIOM),
MIPOBEJICHUE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

PacuéTHbie 3anaun.

Bbruncnenuss mo ypaBHEHMIO XUMHYECKOM peakuumu (Macchl, 0O0bEMa,
KOJIMYECTBA MCXOJHOTO BELIECTBA WM MPOAYKTa PEAKIMHU 10 M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MM MPOAYKTOB PEAKIIHH).

A3oTconepxaniye OpraHnuecKue COeTMHEHUS.

AMUHOKHUCIIOTHI KaKk aM(pOoTepHble OpraHudeckue coenuHeHus. duznueckue
YU XUMUYECKHE CBOICTBA aMHHOKHCIIOT (Ha IpUMeEpe NIMLIMHA). buosornuyeckoe
3HaYEHUE aMUHOKHUCIOT. [lenTuasl.

benku kak TNpUPOAHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. IlepBuuHas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XUMHUUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, IEHATypallks, KaueCTBEHHbIE PEaKIIUU Ha OEJIKu.

OKCNIEpUMEHTAJIBHBIE METO/bl H3YYEHUs BEIIECTB M MUX IPEBPAILCHHIA:



HAOJIOIEHUE U ONMCAHUE JIEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OeJIKoB IpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIIKOB.

BricokoMoIeKyIsIpHBIE COCAHHECHUSA

OCHOBHBIE TIOHSTHSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJIMMEPU3ALNH, CPEAHAS MOJIEKYIIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYISIDHBIX COCIMHEHHA —
IOJIMMEPU3ALIMS U TTOJIMKOHICHCALUA.

OKCIIEpUMEHTAJIBHBIE METO/bl H3YYEHUs BEIIECTB M UX IPEBPAILCHHIA:
O3HAaKOMJIEHHE C OOpa3laMH MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexmpeameTHble CBA3H.

Peanusanus MeXnpenMETHBIX CBSI3€M IPU N3yYEHUH OPTaHUYECKOW XMMHH B

11 KJIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMHH

XUMUYECKUN dneMeHT. AtoM. Sapo aroma, H30TOMNBL. JJIEKTPOHHAS
000J104Ka. DHEPreTUUYeCKHe YPOBHHU, MOIYPOBHH. ATOMHBIC opOuTamu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH paclpeeiieHUs JIEKTPOHOB MO OpOUTalIsiM B aToMax
AJIEMEHTOB MIEPBBIX YETHIPEX MEPHUOJOB. DJIECKTPOHHASI KOHPUTYpaLHs aTOMOB.

[lepuoanueckuit 3axkoH u Ileprognueckas cucTeMa XUMHUYECKHUX DJIEMEHTOB
. . Menneneepa. CBsa3p nepuoanueckoro 3akoHa u Ilepuoamdeckoil cuctemsl
xuMHueckux dneMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMH TPOCTHIX M CJOXKHBIX BEIIECTB MO TpyHnaM U IepUuojaaMm.
3HaueHHE NEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBsA3b. BUIbl XHUMHUYECKOW CBS3U
(KoBaJIeHTHasl HEMOJSIpHAs U TMOJspHAas, MUOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHusI KOBAJIGHTHOW XHWMHYECKOM CBs3M (OOMEHHBII U  JOHOPHO-
akienTopHeiil). BopopomHas cBs3b. BalleHTHOCTh. OIEKTPOOTPHUIATENHHOCTD.
Crenenp okuciieHus. IoHbI: KAaTUOHBI U AHHOHBL.

BemectBa  MOJEKYISIpHOTO W HEMOJIEKYJISPHOTO  CTPOEHHUS.  3aKOH
MOCTOSHCTBA COCTaBa BEHIECTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAIUINYECKON PELIETKU.



[loHaTHE O OHUCHEPCHBIX cHUCTeMaxX. VICTUHHBIE W KOJUIOMIHBIE PacTBOPHI.
MaccoBas 107151 BEIIECTBa B pacTBOPE.

Knaccudukarms HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPraHUYECKUX BelecTB. [eHeTHueckas CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJlaccaMm.

Xumuueckass peakuus. Kiaccudukanus  XMMHUYECKHMX — peakiuid B
HEOPTaHUYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NMPU XUMHUUECKUX PEAKITUIX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTb OT pa3Iu4YHbIX (akTopoB. OOpaTnmMbie
peakuuu. Xumuueckoe paBHOBecue. DakTopbl, BIUAIONIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

OnektponuTuyeckas nuccounanusi. CuiabHbIE U cliadbie AnekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IICIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINY.

OKCIEpUMEHTAIbHBIE METOAbl HW3YYEHUs BEIIECTB M HX IPEBPALICHUN:
neMoHcTpanus tabnun «llepuonuueckas cucreMa xumuueckux snementoB [I. U.
MenneneeBa», U3ydeHHE MOJEICH KPHUCTAUIMYECKUX PEIIETOK, HAONIONCHUE U
OMHUCaHUE JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3iokKeHUE TIEPOKCUIA
BOJOPO/ZIa B MPUCYTCTBHM KaTaau3aropa, ONPENEIICHHE CPEbl pACTBOPOB BEILIECTB
C TIOMONIBIO YHUBEPCAJIBHOTO WHIWKATOpA, pPEaKIMu HOHHOTO OOMeHa),
MIPOBEJICHNE TIPAKTUYECKOU paboThl «BiusiHue pa3nuyHbix (GakTOpoB HA CKOPOCTh
XAMUYECKOU PEAKIIUN.

PacuéTHbie 3anaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKHUX pEaklHWil, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PacUy€Thl C HCIOIB30BAHUEM IMOHATHS «MaccoBas
JIOJISl BEILIECTBAY.

Heoprannyeckasi xummus

Hemeramnel.  Ilonoxkenune HemerayuioB B llepuonnueckord  cucreme
xuMuueckux 3yeMmeHToB J[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyeckre CBOWCTBA HEMETAJUIOB. AJUIOTPONMUSI HEMETAUIOB (Ha mMpUMeEpe
KHCJI0poJia, cephl, pocdopa u ymieposa).

XUMUYECKUE CBOMCTBA Ba)KHEHIIMX HEMETA/UIOB (TaJlOTEHOB, CEphbl, a30Ta,
dochopa, ymiepoma W KpeMHHS) M WX  COCNUHECHHA  (OKCHIOB,
KHUCJIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOJHBIX COECAMHEHUN).

[IprumeHeHne BAXKHENIINX HEMETAIUIOB U UX COCUHECHUMU.



Mertamnel. lonoxenune mertamioB B llepuoanueckoli cUCTEME XUMHUYECKHUX
anementoB JI. . MenneneeBa. OCoOOEHHOCTH CTPOEHHUS ANMEKTPOHHBIX 000JI0YEK
aroMoB MeTaiuoB. O0mue ¢u3ndeckrue cBoiicTBa MeTawioB. CIUiaBel METAJUIOB.
ONEeKTPOXUMUYECKHUN sl HAPSHKEHUA METAJIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX META/UIOB (HATpPUH, Kaluil, KaJIbIUH,
MarHui, alfOMUHUHI, IMHK, XPOM, KEJI€30, ME/Ib) U KX COCTMHEHUM.

OO6mue crnocoObl MonydeHus: MeTaioB. [IpuMeHeHne mMeTamioB B ObITY U
TEXHUKE.

OKCIEPUMEHTAJIbHBIE METO/bl M3YYEHUS BELIECTB M HUX MpeBpallcHUM:
U3Y4YCHHE KOJUIEKIMU «MeTauibl U CIUIaBbl», 00Opa3lloB HEMETAIIOB, pElICHUE
HKCIIEPUMEHTAJIBHBIX 3aj[a4, HAONIONEHUE M ONHCAaHUE JEMOHCTPAIIMOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aUMOJECUCTBUE THAPOKCHIA AJTIOMUHHS C PacTBOpaAMHU
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHBIE PEAKIIMU Ha KATHOHBI METAJIOB).

PacuéTnbie 3aga4un.

PacuéTtphl mMacchl BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OO0BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMHU BEIIECTB,
pacué€tbl Macchl (00bEMA, KOIMMYECTBA BEIIECTBA) MPOAYKTOB PEaKLUUU, €CIU OJHO
13 BEILIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xumMun B 00OecrieUeHHHM SKOJIOTHYCCKOM, SHEPreTUYSCKONH M IHIECBOM
0€30MacHOCTH, Pa3BUTUU MEAUIMHBL. [IOHATHE O HAyYHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUUYECKUX PEAKIIUH.

[IpenacraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX MPOMBIIUICHHOTO
MOJIYYEHUS] BAXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB M MATEpPUANIOB: BAXKHEWIIHNE CTPOUTEIbHBIE
Marepuaibl, KOHCTPYKIIMOHHBIC MaTepUasibl, KpAaCKHh, CTEKJIO, KepaMmuKa,
Marepuaibl sl JJIEKTPOHUKH, HAHOMATEpHAsbl, OPTAHUYECKUE U MUHEPAIbHBIE
yaoOpeHus.

Xumusi U 340pOBbE YEJIOBEKA: MPABHJIA HCIOIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0€30MaCHOTO MCIOJIb30BAHMS TIPEMapaToB OBITOBOM XUMHUU B
MOBCEIHCBHOM KU3HU.

MexnpenmeTHble CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBA3€H MpU  U3YYeHUM  OOmeld
HEOpPraHu4eckoil xumMuu B 11 Kiacce oCylIecTBISIETCS Yepe3 MCIOIb30BAHUE KAK
OOIMX EeCTeCTBEHHO-HAYYHBIX TOHATHH, TaK W TIOHSITHH, SBISIOMIUXCS



CHCTEMHBIMU JUTSI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOuIre ecTeCTBEHHO-HAay4HbIE MOHATHUS: HAay4YHBIH (pakT, rumoresa, 3aKoH,
TEOpHsI, AaHaJM3, CHHTE3, KiIacCUu(UKAIMs, TEePUOJUYHOCTh, HAOIIOICHUE,
IKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPCHUE, SBIICHHE.

dusnka: Matepusi, JHEPrus, Macca, aroM, AIEKTPOH, TPOTOH, HEHTPOH, HOH,
W30TOI, PAAHOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PH3MUCCKUE BEIMYUHBI M CIUHUIBI UX
U3MEpPEHUs], CKOPOCTb.

buonorus: kimerka, opraHu3M, S3KOCHUCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTbI, BUTAMUHBI, 0OMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHepabl, TOpHBIE TOPOJBI, TOJE3HBIE HCKOMAaeMble, TOTLIUBO,
pecypcHl.

TexHOMOTUSA: XUMHYECKasi MPOMBIIUICHHOCTh, METAJUTYPTrHsl, TPOU3BOACTBO
CTPOUTENBHBIX MAaTEePHaJiOB, CEJIBCKOXO3SHUCTBCHHOE IPOU3BOJICTBO, IHUIIEBAs
IPOMBIIIJICHHOCTh,  (hapMaleBTHUYEeCKasi  MPOMBIIIICHHOCTh,  MPOU3BOICTBO
KOCMETHYECKHUX IMPernaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHalioB,
AIEKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VIIBTATBI OCBOEHUMA [TPOI'PAMMSBI 110 XMW
HA BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycraHaBauBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOECHHS
OOy4aromuMHCST TPOTpaMM  CpeaHEro o0Imero o0pa3oBaHusi (JTMYHOCTHBIM,
METanpeAMETHBIM M IpeaAMeTHbIM). HayuHo-meToauueckol OCHOBOW  aJis
pa3pabOTKU IJIAHUPYEMBIX PE3YIBTaTOB OCBOECHMS IPOrpPaMM CpPEOHEro OOLIEro
00pa30BaHuUs SBISETCS CUCTEMHO-IEATEIbHOCTHBIIN MOAXOI.

B cooTBeTcTBMM € CHCTEMHO-IEATEIBHOCTHBIM TIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTaTOB OCBOCHMS TMpEAMETa «XUMHUS» Ha YPOBHE CPEIHErOo
o01m1ero 00pa3oBaHUsI BBIJEJIEHBI CIEAYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYaIOUIMMUCS POCCHUICKON TpakIaHCKOW HWIAEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAMOOTIPEICTICHUIO;

HAJIMYUEe MOTUBAIUH K O0OYUCHHIO;

LEJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHUI JIMYHOCTH HA OCHOBE
KJIIOUEBBIX LIEHHOCTEW U UCTOPUYECKUX TpaauLui 0a30BOM HAyKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYaroUIUMXCsi PYKOBOJICTBOBaTbCs B CBOEH
JESITEIbHOCTH I[EHHOCTHO-CMBICTIOBEIMU YCTAaHOBKAMHU, MPHUCYIIMMH II€JIOCTHOU
CUCTEME XMMHYECKOrOo 00pa30BaHus;

HaJIM4Yue MPaBOCO3HAHUS HKOJIOTMUECKON KyJIbTYpbl U CIIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH KU3HEHHBIE IIJIaHbI.

JIM4HOCTHBIE PE3YNbTaThl OCBOCHHUS MpeaMeTa «XHUMHS» JOCTUTAIOTCS B
eIMHCTBE YYEeOHOW ¥ BOCHUTATEIBHOW [IEATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIMOKYIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTAMU
U HJeajaMH POCCUHCKOTO Tpa)kIaHCKOro OOIIeCTBa, NPUHATHIMH B OOLIECTBE
HOpMamMM W [paBWIaMHM  TIOBEJCHHS, CIOCOOCTBYIOLIMMH  IpoLeccaM
CaMOTIO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOy4Jarouuxcs.

JIM4HOCTHBIE pE3yJIbTaTbl OCBOCGHUA IMpenMera «XHUMHsSD»  OTPaKaroT
c(OpMUPOBAHHOCTh ONBITa MO3HABATEIBHOW U TMPAKTUYECKOW AESITEIbHOCTH
OOyJarommxcsl 1Mo peaan3allii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YaCTH:

1) rpasKIaHCKOr0 BOCIIUTAHUS



OCO3HaHMS O00YYaIOIIMMHUCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00A3aHHOCTEM,
YBOKEHUSA K 3aKOHY M TTPABOIIOPSIKY;

MPEACTABICHUS O COIMAJIbHBIX HOpPMax U TMpaBWiaX MEXKINYHOCTHBIX
OTHOIIICHUM B KOJIJICKTHBE;

TOTOBHOCTA K COBMECTHOM TBOPYECKOM [IESITEIBHOCTH TMPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUM YYEOHBIX M IO3HABATCJIHHBIX 3ajay, BBHITOJTHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHATU3€ PA3IMUYHBIX BUJIOB YUEOHOU €SI TENHLHOCTY;

2) NIaTPUOTHYECKOTO0 BOCIIMTAHUA:

IICHHOCTHOTO OTHOIIECHUS K MCTOPUYECKOMY W HAy4YHOMY HACJECAUIO
OTE€YECCTBCHHOM XUMMUU;

YBOXXEHUSI K TPOIIECCY TBOPYECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
MPUMEHEHUSI XUMHUH, OCO3HAHUSI TOTO, YTO JOCTHKCHHUS HAyKH €CTh pe3yybTar
JUTUTEIbHBIX ~ HAOMIONCHWH, KPOIMOTIMBBIX  AKCIIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSSHHOTO TPYy/Ja YYEHBIX U MTPAKTUKOB;

WHTEpeca U II03HABATEJIbHBIX MOTHBOB B IOJYYEHHH U TMOCIEAYIOIIEM
aHajau3e MHQPOpPMAIMKU O MEPETOBBIX JOCTUKEHUIX COBPEMEHHOM OTE€YECTBEHHOMU
XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHMUS, STUUECKOTO TTOBEICHMS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlNH, CBI3AHHBIE C XUMUUYECKUMHU SBIICHUSIMU,
U NMPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI U 1IEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE MOBEJACHHE M MOCTYNKH CBOMX TOBApHILEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME TMOCJEACTBUNA 3THUX
MOCTYIKOB;

4) GpopMHUpPOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHMS IIEHHOCTEH 370pOBOrO0 M 0Oe30macHoro oOpasza KU3HH,
HEOOXOIUMOCTA OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

COOMIOAICHUS TMpaBU 0O€30MacHOr0 oOOpalleHUusl C BeEIIeCTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIILHOCTH;

MOHMMAHMS [IEHHOCTHM TMPaBUJI HWHJIWBUAYAIbHOTO U  KOJUIEKTUBHOIO
0€30MmacHOTO MOBEACHUS B CUTYaAIIUSIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOICH;



OCO3HAHUS MOCJEICTBUN M HENPUATUS BPEIHBIX MPUBBIUEK (yHOTpeOJIeHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHHS);

S) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIENOBATEIbCKON
NESATEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JpPYyruxX BHUAAX
NeSATEeTbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHUM MPaKTUYSCKUX 3ajay
COI[MAJILHOM HAIMPaBJIECHHOCTH (B paMKax CBOErO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUUECKOMY M3YUYEHHUIO0 MPOodeCcCuii pa3InyHOTO pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUI M0 XUMUHU;

YBaXKECHUS K TPYY, JIOASAM TPYyJa U pe3yibraTaM TPYIOBOH JESITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAJIbHOW TpPACKTOPUHU
oOpazoBaHusi, Oyayiied mnpodeccun U pealn3alui COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeObHOCTEH 00I1IeCTRa;

6) 3K0J10rM4eCcKOro BOCIIMTAHHUS

AKOJIOTUYECKH IIeJIeCO00Pa3HOTO OTHOIICHUS K TPHUPOAC, KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU HA 3€MIIE;

MOHUMAaHUSl [O00ATLHOTO XapaKTepa SKOJOTHMUECKUX MpOoOJieM, BIUSHUS
HKOHOMHUYECKHX MTPOLIECCOB HAa COCTOSIHUE MPUPOTHON U COIUATIBHOM CpeIbl;

OCO3HAHUSI HEOOXOIWMOCTH UCIOJB30BaHMS JOCTHKCHUN XUMHUU JUIS
pEIICHHS BOTIPOCOB PAITMOHAIEHOTO TIPUPOIOTIONE30BAHHSI;

aKTUBHOTO HENPUATHS JEHCTBUHA, TPHHOCSIIUX BpPEI  OKPYKAIOIICH
MPUPOIHON Cpefie, YMEHHUS MPOTHO3UPOBATH HEOIArOMPUSITHBIE JKOJIOTHYECKUE
MOCJIE/ICTBUSI MPEANPUHUMACMBIX JCUCTBUHN U MPEIOTBPAIATh UX;

HAJUYHsI PA3BUTOTO DKOJOTHYECKOTO MBIIIICHHUS, SKOJIOTHUECKON KYIIBTYpHI,
OTIBITa TESATETHHOCTH AKOJIOTUYECKOM HaIpPaBIICHHOCTH, YMCHUS
PYKOBOJICTBOBAaThCS MMM B TIO3HABATEIHHOW, KOMMYHHKATHBHON W COIMAIBHON
MpPaKTUKE, CIHOCOOHOCTH M YMEHUS aKTHUBHO TMPOTUBOCTOSNTH HJCOJIOTUHU
xemodoounu;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

c(hOPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKY;

MOHUMAaHUSl CHeNU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poilud B
GbopMHUpPOBAaHUYN PAIMOHATFHOTO HAYYHOTO MBINUICHHS, CO3JaHUHU IIEJIOCTHOTO



IPECTaBICHUs 00 OKPYKAIOIIEM MHpE Kak O €IUHCTBE IPUPOABI U YEJIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW M pEIIEHUH MpoOIeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B 0CO0OW 3HAYMMOCTA XUMHH JJIs  COBPEMEHHOM
OUBWIM3AIMU: B €€ T'yMaHUCTHMUYECKOM HAINpPaBIEHHOCTH M Ba)XHOM pOJNU B
CO3JIJaHUU HOBOM 0a3bl MaTepUaIbHOW KYJBTYpbI, pELIEHUH II00AIbHBIX MPOOIEM
YCTOMYMBOIO pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBOM U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUM MEIULIMHBI, OOCCIEUCHUH YCIOBUU
YCIICITHOTO TPYJa M SKOJIOTUYECKHA KOM(OPTHOI KM3HU KaXKAOTO YjieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOH T'PAaMOTHOCTH: TIIOHUMaHHs CYIIHOCTH METO/IOB
NO3HAHMsI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJTy4yaeMble 3HAHUA IS aHAIN3a M OOBSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpPa U
MPOUCXOISAIINX B HEM U3MEHEHUH, YMEHUS JIenaTh 000CHOBaHHBIC 3aKTIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIONIMXCS JaHHBIX C MENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEJIBHO HCHOJIb30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpoOeM B peabHBIX JKU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIEA0BATEIbCKOM e TEIIbHOCTH;

TOTOBHOCTM UM  CIOCOOHOCTM K  HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW 10 XHMHUU B
COOTBETCTBHHM C KU3HEHHBIMU OTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSM TpyJla B Pa3IMUHbIX cepax npodpeccruoHaIbHOM
JeSITEIbHOCTH.

METANIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie pe3yinbTaThl OCBOCHHS Y4eOHOTO mpeaMera «XuMHs» Ha
YPOBHE CpeIHEro o0I1ero 00pa3oBaHus BKIIOUAOT:

3HAYUMBIE  JIIA (opMUpOBaHUS ~ MHUPOBO33peHUs  OOy4arOUIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OO0IIeHAayYHbIE TOHSITHS, OTpakarolue
LEJIOCTHOCTh HAay4HOW KapTUHbI MHpa M CHeuupuKy METOIOB IIO3HaHU,
UCTIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIEeCTBO, YHEPTHs, SBJICHHE,
IpOIECC, CUCTEMA, HayYHBIN (haKT, MPUHIUI, THIIOTEe3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIeI0BaHUE, HAOIIOACHNE, U3MEPEHHE, IKCTIEPUMEHT U IpyTHE);

yHHUBEpCaJbHble y4ueOHbIE NEHCTBUS (IMO3HABATENIbHbIE, KOMMYHHUKATHUBHEIE,
PErYISITUBHBIE), obecrneynBarolye dbopMupoBaHue (byHKIIMOHANBHOU



I'PAMOTHOCTH M COLIMATbHON KOMIETEHIIUN 00YYaIOIINXCS;

CIIOCOOHOCTH 00y4Jaronuxcs HCII0JIb30BaTh OCBOCHHBIC
MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHBIC YUeOHbIE
JIEWCTBUS B II03HABATEILHON U COLMAJIBHOM ITPAKTHKE.

MertanpeaMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU
y4eOHBIMM  IMO3HABaTEJIbHBIMHA, KOMMYHHMKAaTUBHBIMM U  PETYJISTHBHBIMU
EUCTBUSIMU.

OBaanenue YHUBEPCAJIbHbIMHU yueOHbIMU MO3HABATEJIbHbIMH
AEHCTBUSIMMU:

1) 6a3oBble JJOTHYECKHE eHCTBUSI:

CaMOCTOSITeIbHO  (OpPMYJIMpOBaTh M aKTyaJIM3UpOBaTh  IpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAENATh UEIH JEITEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJbTaThl AEATCIBHOCTH C TOCTABIECHHBIMU LEIAMU;

HCIMOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIC MPU3HAKU MOHSATUM M YCTaHABIMBAaTh WX B3aUMOCBSI3b,
MCII0JIb30BaTh COOTBETCTBYIONINE TOHATHUS JIJI1 OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUI;

BBIOMpaTh OCHOBAaHUS M KPUTEPUU JJIs KJIACCU(PUKAIIMK BEIIECTB M
XAMUYECKUX PEAKIIUN;

yCTAHABJIMBAaTh MPUUYMHHO-CIEACTBEHHBIE CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYyXJICHUS (MHAYKTUBHbBIC, JCNYKTHUBHBIE, IO
aHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pPacCMaTpPUBaEMbIX
SIBIICHUSX, (POPMYIIMPOBATh BBIBOJIBI M 3aKJIFOUCHHS;

MPUMEHATH B MPOILECCE MO3HAHMS, UCTOJIb3YEMbIE B XUMUN CUMBOJIMYECKUE
(3HaKOBBIC) MOIEH, TPEOOPA30BLIBATH MOJICIIHHBIC TIPEACTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) AJIEMEHTa, XUMUUYecKas popMylia, ypaBHCHUE XUMUUYECKON peaKIuu
— MPU PEIICHUH yYeOHBIX IMO3HABATEIbHBIX M TMPAKTHYCCKHUX 3aJ]ad, MPUMEHSTH
Ha3BaHHBIE MOJICJIbHBIC MPEICTABICHUS JIJI1 BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUH.

2) 0a30BbI€e HCCIIEN0BATEIbCKUE e CTBUA:

BJIaJICTh OCHOBAMHU METOJOB HAyYHOIO ITO3HAHHS BELIECTB U XUMHUYECKHUX
pEaKLnii;

dbopMyITUpOBATh 1SN U 3aJ1a49H UCCIIEIOBAHNUS, UCIIOIh30BaTh MOCTABICHHBIC



U CaMOCTOATENbHO C(HOPMYIUPOBAHHBIE BOMPOCHl B KaueCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JUIsI POPMUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHHIA;

BIaJIETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAONIONATh 3a XOAO0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro  pe3ylibTaT, (opMyIMpoBaTh
0000111eHUs ¥ BBIBOJIbI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIBTATOB UCCIEAOBAHMUS,
COCTaBIISATh 0OOCHOBAaHHBIN OTUET O MpOAETaHHON padoTe;

npuoOpeTarb OMNBIT YYCHUYECKOM MCCIIENOBATENIbCKOM UM MPOEKTHOM
NESITEIIbHOCTH, TPOSABIATh CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB PEIICHHUS IPAKTUYECKUX 3a4ad, NPUMEHEHHUIO pa3JIMYHBIX
METOJIOB ITO3HAHUS.

3) pabora ¢ uHpopmaluei:

OPUEHTUPOBATBCS B PA3JIMYHBIX HMCTOYHMKAX HHQOpManuu (HAy4HO-
HOMYJsipHasl JUTeparypa XHUMHUYECKOTO COAEpKaHMs, CIpPaBOYHbIE MOcCoOus,
pecypcel MHTepHeTa), aHAnU3UpoBaTh MH(POPMALIMIO Pa3IUYHBIX BUIOB U (HopM
IPE/ICTABIICHNUS, KpUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTD U
HEIPOTUBOPEUNBOCTb;

(GopMynupoBaTh 3arpoChl U MPUMEHATh Pa3IMYHbIE METOMBI MPU TOUCKE U
orbope wuHOpPMAIIUM, HEOOXOAWMOW JJIi  BBIMIOJMHEHUS YYCOHBIX 3ada4
OIPEAECIIEHHOIO TUIIA;

npuoOpeTarb OMNBIT HMCHOJb30BAHUS HH(DOPMAITMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUM U PA3JIHYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpMYy  MpEICTaBICHUS
uHdopmarmu (cxembl, Tpaduku, TMarpaMMsbl, TAOIHIIBI, PUCYHKH U JPYTHE);

MCITIOJIb30BATh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA MPHU PadOTE C XUMUYECKON
uH(poOpMaLMel: MPUMEHATh MeXNpeaMeTHble ((hU3MYecKue M MaTeMaTHYeCKue)
3HAKU U CUMBOJIbI, (JOPMYJIbl, 200peBUATypbl, HOMEHKIJIATYPY;

UCIOJBb30BaTh M  MpPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHUE CpEACTBA
HaITISIAHOCTH.

OBiageHne yHUBepCaJIbHBIMM KOMMYHUKATHBHBIMH 1eHCTBUSMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOi TeMbI B XOJI€ Juajiora u/uiu
JTUCKYyCCHUM,  BBICKAa3bIBaTh  HJEU, (POPMYIHUPOBATH  CBOU  MPEIJIOKEHUS
OTHOCHTEJILHO BBIITOJIHEHUS NPEIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3EHTAUHUEHd pEe3yJabTaToOB IO3HABATEIbHON JEATEIBbHOCTH,



IIOJIyYEHHBIX CAMOCTOSATEIIBHO WIA COBMECTHO CO CBEPCTHUKAMU IIPH BBIITOJIHEHUU
XMMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEILIECTB, peain3alui Y4eOHOro MpoeKkTa U (OPMYTUPOBATh BHIBOABI
II0 pe3yiabTaraM IPOBEAEHHBIX HCCIEIOBAHMM NMYTEM CONNIACOBAHMUS IO3HULHMMU B
X0/ 00CYX/IeHUsI 1 OOMEHa MHEHHUSMHU.

OgJyaieHNe YHHBEPCAJBHBIMH PEryJIATHBHBIMHU ACHCTBUAMMU:

CaMOCTOATENIBHO IUIAHUPOBATH M OCYILECTBIATH CBOIO II03HABATEJIBHYIO
JEeATEIbHOCTD, OIpeAcisas €€ LeNnu M 3aJadd, KOHTPOJIMpOBATb M IO MeEpe
HEOOXOAMMOCTH KOPPEKTUPOBATh TMpeUlaraéMblii  alroOpuT™M JEHCTBUN TpuU
BBIMIOJJHEHUM YYE€OHBIX M HCCIENOBaTEIbCKUX 3ajad, BbIOMpaTh Haubosee
3(pPEeKTUBHBIN CHOCOO0 HMX pemeHHus ¢ Y4ETOM IOJIYYEHHUS HOBBIX 3HAaHUU O
BEILIECTBAX U XUMUYECKUX PEAKLIUSIX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOCH NEATEIIBHOCTH Ha OCHOBE CaMOAHaJIn3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

11 KUJIACC

[IpenmeTHble pe3ylbTaThl OCBOCHHUS Kypca «OOmmas u HeopraHudeckas
XAMUSD) OTPaXkKaroT:

C(hOPMUPOBAHHOCTh  MPEJACTABICHUM: O XUMHUYECKOM COCTaBIISIOLICH
€CTECTBEHHO-HAy4YHOM KapTUHBI MHpA, POJM XUMHM B TO3HAHUU SIBJICHUM
npupoabl, B  (GOPMUPOBAHUM  MBINUICHUS W KYJIBTYpbl  JUYHOCTH, €&
(YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOUMOM JIJIsl peIICHUs] TPAKTUUECKUX 3aja4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMMYECKMX  3HAHWM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINEe MOHATHSA (XMMHUYECKHMH JJI€MEHT, aToM, H30Tom, s-, P-, d-
DJICKTPOHHBIE OPOMTAIM aroMOB, HWOH, MOJIEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JICKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKAsl CBSI3b
(KoBaJIeHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOAHAs), KpUCTA/UIMYECKas peiieTka,
TUNBI ~ XUMHUYECKUX  PEaKIUi, pacTBOpP, JJICKTPOJUTHI, HEIICKTPOJIHUTHI,
AIIEKTPOJIMTUYECKA JHUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBHUTED, CKOPOCTH



XUMUYECKOW PpEeaKIuU, XUMHYECKOE€ PaBHOBECHE); TECOPUU M 3aKOHBI (TEOpHs
AIEKTPOJIMTUUECKOW Juccounanunu, nepuomnueckui 3axkoH JI. M. Menneneena,
3aKOH COXPAHEHHMsI MACChl BEILECTB, 3aKOH COXPAaHEHUS M IPEBPALLICHUS dHEPTUU
IpU XUMUYECKHX DPEaKUHAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMUM,
MHPOBO33PEHYECKUE 3HAHMS, JISKAIME B OCHOBE IMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SBIICHUM, (HAaKTOJIOTMYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U 0€301aCHOM MCIOJB30BAaHUM BaXKHEHIIINX HEOPTaHUYECKUX
BELIECTB B OBITY U IPAKTUYECKOM IEATETbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHMI BBISBIATH XapaKTEpHbIC MPU3HAKA TOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJI30BaTh COOTBETCTBYIOIUE MOHATHUS IIpU
ONMCAaHUU HEOPTaHUYECKUX BEILECTB U UX IPEBPALICHUM;

c(OPMHPOBAHHOCTh YMEHHI MCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIS
cocTaBieHUss (OpPMYNI BEIIECTB W  YpPaBHEHUHW XUMHUYECKUX  pEaKIuH,
cuctemarnueckyro HoMeHknarypy (IUPAC) u TpuBHaibHbIE HA3BaHUS OTAEIIBHBIX
HEOpPraHWYECKUX BeIleCcTB (yrapHblii ras, yIJIEKHCIbIM ra3, aMMHak, raméHas
U3BECTh, HETAIIEHAs U3BECTh, IINTHEBASI COAQ, IUPUT U IPYTHUE);

c(hOPMHPOBAHHOCTh YMEHUI OMpPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHAYECKHAX JJIEMEHTOB B COEAMHEHHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU
CBsI3U (KOBAJICHTHAsl, MOHHAs, METAJUIMUECKasl, BOAOPOAHAsI) B COCIUHEHMSX, TUI
KPUCTAJUIMYECKOM PEHIETKH KOHKPETHOTO BELIECTBAa (aTOMHAs, MOJEKYJsSpHas,
VOHHAsl, METAJNINYECKAsA), XapaKTep CPebl B BOIHBIX PACTBOPAX HEOPraHUYECKUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh YMEHUU yYCTaHAaBJINBATh MIPUHAJIEKHOCTD
HEOPraHWYECKHUX BELIECTB IO HMX COCTaBy K OMNPEACNEHHOMY Kilaccy/TpyIie
COEMHEHHH (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETaJlIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEPHBIE TUIPOKCUABI, COJIN);

c(hOpPMUPOBAHHOCTh YMEHHI PACKPHIBATh CMBICI MEPUOIUYECKOTO 3aKoHa Jl.
W. MeHnaeneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (PyHKIUY;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHMYECKMX »dJeMeHTOB |—4 mnepuonoB Ilepnonnueckoil cucTeMbl
xumuueckux smementoB [I. M. MennaeneeBa, HCIONb3ys MOHATHSA «s-, P-, d-
DIIEKTPOHHBIE opouranmy, «OHEPreTUYECKUE YPOBHWY, OOBSICHSTB
3aKOHOMEPHOCTH M3MEHEHHUs CBOWMCTB XMMHUUYECKHUX DJIEMEHTOB M MX COCIMHEHUU
10 nepuojam u rpymnmnam llepuoanyeckon cucteMbl XUMUYECKUX dteMeHToB 1. U.



Menneneena;

chOpPMUPOBAHHOCTh ~YMEHHMH  XapakTepu3oBaTh (OMHUCHIBATh)  0OIIHE
XUMUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOJITBEPKIATh CYIIECTBOBAHUE TEHETUYECKON CBS3UM MEXIYy HEOPTaHWYECKUMU
BEIIECTBAMH C IMOMOIIbIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOPMHPOBAHHOCTh YMEHHS KIacCU(DUIIMPOBATH XUMHUECKUE PEAKIUU IIO0
pa3IMYHBIM TpPHU3HAKAM (YUCIY M COCTAaBYy pPEArupyrolIUX BEIIECTB, TEIIOBOMY
a2 deKTy peakiuu, W3MEHEHUIO CTEMeHEH OKHWCIICHHS 3JEMEHTOB, 0OpaTUMOCTH
pEaKIMK, YYaCTHIO KaTaau3aTopa);

c(hOPMHPOBAHHOCTh YMEHUM COCTAaBJISATh YPaBHEHUS PEAKUUN pazTUYHBIX
THUIIOB, MOJHBIC U COKpPAIIEHHBIE YPaBHEHUS pEeaKIMii HOHHOTO 0OMEHa, yUUThIBas
YCIIOBHSI, TIPH KOTOPBIX 3TU PEAKIIUH UIYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUW TMPOBOIUTH PEAKIIUH, IOATBEPIKIAIOIIHC
Ka4eCTBEHHBI COCTaB pPa3JUYHBIX HEOPTaHMYECKUX BEIIECTB, paclo3HaBaTh
OTIBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTAHMUECKUX
BEIIECTB;

c(hOPMHPOBAHHOCTh YMEHHH pACKphIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKITUi MTOCPEICTBOM COCTABIICHHUS 3JICKTPOHHOTO OajaHca
ATHUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEeaKIMK OT Pa3IUYHBIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeiicTBus (mpuniun Jle [llarense);

C(OPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XHMHYCCKHE IPOIIECCHI,
JeKalue B OCHOBE MPOMBIIUICHHOTO TMOJNYYEHHUSI CEpHOM KHUCIIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH MPENCTABICHUN 00 OOIMX HAYYHBIX MPUHIIUIAX U
AKOJIOTHYECKUX MPOoOIeMax XUMUIECKOTO IMTPOU3BOJICTBA;

c(hOPMHPOBAHHOCTh YMEHUH TMPOBOAUTH BBIYHCICHHUS C HCIOJIb30BaHHEM
TIOHATHUST «MaccoBasl OIS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHWNA Ta30B
IPU XUMHYECKUX PEAKIMIX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCE€ WU OOBEMY ONHOTO M3 yYaCTBYIOUIUX B PEAKITUU
BEIIECTB, TEIUIOBOTO 3(¢deKTa peaklud Ha OCHOBE 3aKOHOB COXPAHCHHUS MacChl
BEIIECTB, MMPEBPAICHUS U COXPAHCHUS SHEPTHH;

c(hOpPMHPOBAHHOCTh YMEHHUI COONIONATh TIPaBUIIA MOJIH30BAHUS XUMUYECKOM
nocynod M JabopaTopHbIM OOOpYIOBaHHEM, a TaKXKe MpaBuia OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHSMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX



XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJIHATH XUMHUYECKHM
HKCIEPUMEHT (pa3joXKeHUe IMEepPOKCUAa BOAOPOAA B NPHUCYTCTBHM KaTajau3aropa,
ONpEIEIICHHE Cpedbl PAcCTBOPOB BEIIECTB C IOMOLIBIO YHHUBEPCAIBHOIO
WHMKATOPa, BIUSHUE PAa3IMYHBIX (PAaKTOPOB Ha CKOPOCTh XMMHYECKOW pEaKIUH,
peakiMi MOHHOTO OOMEHA, Ka4eCTBEHHBIE pPEaKlMU Ha cyib(ar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUSI, PEUIEHUE SKCIIEPUMEHTAIbHBIX 3a7ay 10
TeMaM «Metamey U «Hemeramibsl») B COOTBETCTBUM C NpaBUIAMH TEXHUKH
0€30MacHOCTH MPH OOpaIeHUH C BEIIECTBAMH U JIA0OPAaTOPHBIM 00OPYIOBaHUEM,
OpPEICTaBIATh PE3YJIbTaTbl XHMMHUYECKOIO OSKClepuMeHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOUIMX peakuuil U (OpMyaupoBaTh BBIBOJIbI Ha OCHOBE
ATUX PE3YJbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMALMIO, TMOJY4YaeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpPEelcTBa MacCOBOU
KOMMYHUKAIH, VIHTEepHET U ApyTUX);

cOpMUPOBAHHOCTh ~ YMEHHMH  cOOMIOmaTh  MpaBUiIa  SKOJOTUYECKHU
1EJIeCO00pa3HOr0 MOBEAEHUS B OBITY M TPYIOBOM JAESITEIBHOCTH B LEJAX
COXPAHEHMSI CBOETO 3JI0pPOBbSi M OKPYXKAIOIIEW MNPUPOJHOM Cpellbl, OCO3HABAaTh
OIIACHOCTH BO3CHCTBUS HA )KMBBIE OPraHU3MBbl ONPEIECIEHHBIX BELIECTB, IOHUMAs
cmpicn mokazarens [IJIK, mosicHaTh Ha mnpuMepax cmocoObl YMEHBIICHHUS H
IPEIOTBPALLEHHS NX BPEAHOTO BO3JEHCTBUS Ha OPraHU3M UYEJI0BEKa,;

JUIsl OOYyYAIOIIMXCSA C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0POBbSI: YMEHHUE
IPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJax IMO3HAHUS BELIECTB M
XMMHUUYECKUX SIBJICHUM;

JUIS  CJENbIX U CIHA0OBUIAIIMX OOYyYaroIIMXCsS: YMEHHME HCIOJIb30BaTh
penbedHO-ToueuHyt0 cuctemy oOo3HaueHui JI. Bpaiing mjist 3anmucu XMMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
HaumMeHoBaHMe pa3/iesioB U TeM (uudpossie)
Ne n/m Kontpoasnbie | IpakTuueckue
NMPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIe
padoThI padoTbI pecypesI
Pa3gen 1. TeopeTuyeckne 0CHOBBI OPraHU4eCKOM XUMUH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHMS OPTraHUYCCKUX COCTMHCHHUH A. 6
M. bytieposa
Hroro mo pa3ueny 6
Pazgen 2. YrineBogopoast
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — AJIKAHBI 4
29 HenpenenbHble yTriieBOJOPOABI: allKEHHI, 12 1
QJIKaTUCHBI, aJIKUHBI
2.3 ApoMaThuecKue yriieBO10POIbI 4
24 [TpupomHbIE UCTOYHUKH YTIIEBOJOPOIOB H 5 1
' UX nepepaboTka
Hroro o pa3aeny 26

Pasnen 3. Kuciopoaconep:xaniue opranu4eckue coeJuHeHUs!




3.1 Cruptel. Deron 6

39 Anpaeruapl. KapOOHOBEBIE KHCIIOTHI. 14
' Cnoxubie 2upbI

3.3 YrieBompsl 6
Hroro no pa3aeny 26
Pasnen 4. A3orcoaep:kaniue opraHnyecKue coeTuHeHust

4.1 AMHHBI. AMHUHOKHCIIOTBI. benku 6
Hroro mo paznery 6
Pazjneu S. BeicokomoJiekyasipHbIe COeAHHEHUS

5.1 [Tnactmaccer. Kayuyku. Bomokna 4
Hroro no pazneny 4
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11 KJIACC

KosnuyecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM (uudpoBbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NpOrpamMmbl Bcero odpa3oBare/ibHbIE
padoTsI padoTsI pecypesI
Pa3nen 1. TeopeTruueckne 0CHOBbI XUMHU
Crpoenue aromoB. [lepuonnueckuii 3akoH
1.1 u [lepuonuueckas cucreMa XUMHYCCKUX 6
anemenToB /1. 1. MeHnaeneeBa
12 Crpoenue BemectBa. MHOroobpasue 8
' BELIECTB
1.3 XUMUYECKUE peaKkInu 12 1 1
Hroro no pazneny 26
Pa3nen 2. Heoprannueckasi Xumust
2.1 Mertabl 12
2.2 Hewmeranms 18 1 1
53 CBsI3p HEOPTAHUYECKUX M OPTaHUYECKUX 4
' BEIIECTB
Hroro no pazaeny 34

Pa3gen 3. Xumud v ;Ku3Hb




3.1 XuMHSA U KU3HD

Hroro no pasneny
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmvecTBo yacos DJIEeKTPOHHbBIE
Ne ara u¢poBbie
n/n Tema ypoxka Bcero Konrpoaubie | Ipaxririeciite II/Il3y‘leHI/IH :)Iﬁfc)l;l;OBaTeanble
padoTbI padoTbI pecypesI
1 [IpeameT opraHu4ecKol XUMHUH, €€ 2
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE
Teopust CTpOECHUSI OPTraHUYECKUX
2 coequHenuit A. M. Bytneposa, eé 2
OCHOBHBIE MOJIO)KEHUS
[IpencraBnenue o kinaccudukanuu
3 oprannyeckux Beuects. HomeHkiarypa 5
(cucreMarnueckas) U TpUBHAIbHBIC
Ha3BaHMSI OPraHUUYECKUX BEUIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 5
TOMOJIOTHYECKUN P
5 Meran u 3TaH — IpocTerIne 2
MIPEJICTaBUTENN aJIKaHOB
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 2
7 DTUJIEH U IPOIUJIEH — MpoCcTeuine 5

MMPpEACTAaBUTCIIN AJIKCHOB




[IpakTtnueckas padora Ne 1. «Ilomyuenue
STHJIEHA U U3YYEHUE €r0 CBOWCTBY»

Aunkaauensl. byraguen-1,3 u
MetunoyTtaaueH-1,3. [lomyuenue
CUHTETHYECKOTO KaydyKa U Pe3UHBI

10

AJIKUHBI: COCTaB ¥ 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUMN PSIII.
ALIETUIIEH — MPOCTEUIIHI
MPEACTaBUTEb ATKHHOB

11

Beruucnenus no ypaBHEHHIO XUMHYECKON
peakuuu

12

ApeHsl: 6eH3011 U TONTyo1. TOKCUYHOCTh
apeHoB

13

I'eneTnyeckas CBsI3b yIIIeBOJOPOIOB,
MPUHAIJISKANTUX K Pa3IMYHBIM KJ1accaM

14

[IpuponHbie HCTOYHUKH YTIIEBOIOPOIOB:
MIPUPOJIHBIN ra3 U MONyTHbIE HEPTIHbIE
ras3pl, He()Th U MPOIYKTHI €€ MepepadoTKu

15

[IpuponHbie HCTOYHUKH YTIIEBOJIOPOIOB:
MIPUPOJIHBIN ra3 U MOMyTHbIE HEPTIHbIE
ras3pl, He()Th U MPOIYKTHI €€ epepadoTKH

16

KontponwsHas pabota mo pa3aeny
«YTI€eBOIOPOIBI»




[IpenenbHBIC OTHOATOMHBIC

17 CIMPTHI:METAHOJ U 3TaHoJI. BogoponHas
CBSI3b

18 MHoroaroMHble CIIMPTHI: STUIEHIIIUKOIb
U TJIMLEpUH
@DeHOII: CTPOCHUE MOJIEKYJIbI,

19 ¢bu3nvecKre 1 XUMHYECKHE CBOICTBA,
IpUMEHEHHE

20 Anprerupl: GopMaIbIerus 1
areranabaeru]. ALETOH

21 OnHOOCHOBHBIE ITpe/IeNIbHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbUHAs M YKCYCHas

99 [Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»
CreapuHOBasi M OJIGMHOBASI KUCIIOTHI, KaK

23 MPEICTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 MBpbIa Kak COJIHM BBICIIUX KapOOHOBBIX
KHCJIOT, X MOIOIIee JeiiCTBIE
CrnoxxHble 3HUPHI KaK TPOU3BOIHBIE

25 KapOOHOBBIX KUCIOT. [ MIPOIIN3 CIOKHBIX
3pupoB

26 XKupsl: ruapoaN3, NPUMEHEHHE,




Ouojoruyeckas POJIb X KUPOB

VYII1eBobI: COCTaB, KIIACCU(pUKAIINS.

27 Baxneiiimme npeacTaBuTeIN: TIIFOKO3a, 2
bpykTO3a, caxaposa

28 Kpaxmai u nemiroio3a Kak mpupoIHbIe )
TTOJTUMEPHI
KoHTposnbHas paboTa 1o pasuerny

29 «Kucnoponconepkaiie opraHunIecKue 2
COCITUHEHUS

30 AMUHBI: METUJIAMHUH U aHUJIMH 2
AMUHOKHUCIIOTHI Kak aM()OTepHBIC

31 OpPraHUYECKHE COCTUHEHUS, MX 2
ouonoruueckoe 3HaueHue. [lenTuab

32 benku xak npupoaHsle 2
BBICOKOMOJICKYIISIPHBIC COCTMHEHUS

33 OcHOBHbIE IOHATUS XUMHH )
BBICOKOMOJIEKYIISIPHBIX COCIMHEHHIMA
OCHOBHBIE METOJIbI CUHTE3a

34 BBICOKOMOJIEKYIIIPHBIX COEAMHEHUH. 2
[TnacTMacchel, KayqyKu, BOJIOKHA
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11 KJIACC

Ne
n/n

Tema ypoka

Koaun4yecTBo yacoB

Bcero

KoHnTpoJsbHbIe
padoTsbI

IIpakTHyeckue
padoTsbI

Jara
U3yYEeHUS

DJIeKTPOHHbIE
nugposbie
o0pa3oBare/ibHbIE

pecypchl

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIus aToMOB

[Tepuoanueckuii 3axoH u [lepuoanueckas
cucTeMa XuMuueckux snemeHToB 1. U.
MenpeneeBa, UX CBsI3b C COBPEMEHHOU
TEOpHUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
XUMHUYECKHUX PJIEMEHTOB U UX COCTMHEHUHN
IO TPYIIaM U NepuoiaM. 3HauYeHue
MEPUONYECKOTO 3aKOHA U CUCTEMBbI
xumudeckux anemenToB JI.11. MenaeneeBa
B Pa3BUTHUU HAYKH

Crpoenue BeniecTBa. XUMHUUECKas CBA3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBs13U. BogopoaHas cBs3b

BaneHTHOCTB. QHCKTpOOTpI/II_IaTeJILHOCTB.
CrereHb OKUCICHUS. BemectBa




MOJICKYJIAIPHOT'O 1 HEMOJICKYIIAPHOI'O
CTPOCHHA

Ilonsrtue o AUCIICPCHBIX CUCTEMAx.
HctunHbIe 1 KOJIJIOMIHBIC PACTBOPHI.
MaccoBas J10J1s BeIlIeCTBa B PacTBOpPC

Knaccudukamus u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.
I'eneTnyeckas CBsA3b HEOPraHUYECKUX
BEILECTB, Pa3JINYHBIX KJIACCOB

Knaccuukamus XuMHIeCKuX peaxiyii B
HEOPraHWYECKON U OPraHu4eCKON XUMUHU.
3aKOH COXPAaHEHMs MacChl BEHIECTB; 3aKOH
COXpaHEHUS U NIPEBPALLECHUS SHEPIUU TIPH
XUMUYECKHUX peaKLUsIX

CxopocTtsb peakiuu. O6paTuMble peaKkIuu.
XHUMUYECKOE PABHOBECHE

10

[IpaxTnueckas padora Ne 1. «BnusiHue
pa3aMyYHbIX (PaKTOPOB Ha CKOPOCTh
XUMHUYECKON peaKIum»

11

DJEKTPONUTUYECKAS TUCCOLMALINSL.
[TonsaTtue o BogopoaHOM nokazarene (pH)
pactBopa. Peakuiuu HOHHOro 0OMeHa.
I'mpponwns oprannyeckux u




HCOPraHNM4CCKHX BCUICCTB

12

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anexTponusze
pacriaBoB ¥ pacTBOPOB COJIEi

13

KontponsHas padorta 1o pasaeny
«TeOpeTH‘IeCKI/Ie OCHOBBI XUMHUN»

14

Mertasuibl, X MOJOKEHUE B
[Tepuoguueckoi cucTeMe XuMHYECKHUX
anemenToB JI. 1. MenneneeBa u
0COOCHHOCTH CTpOeHHS aToMoB. O0mne
¢du3nvecKre CBONCTBA METAIJIOB

15

CrnnaBel MeTaIOB. DIIEKTPOXUMUYECKUI
PsI HAaIPSDKEHUM METAJIOB

16

XHUMHUYeCKHe CBOMCTBA BaXKHEUIITNIX
METaJJIOB (HATPHid, KaJuii, KalbIuH,
MarHui, aJFlOMUHUN) ¥ UX COSAMHEHUIN

17

XHUMUYECKUE CBOMCTBA XpOMa, MEJIA U UX
COCJIMHCHUN

18

XuMHYECKHE CBOMCTBA IIMHKA, XKeJie3a U X
COeIMHEHH I

19

ITpaktuyeckas padora Ne 2. "Pemenue
9KCIEPUMEHTAJIBHBIX 33134 10 TEME
«Meramas»"




20

Hemerannsl, uxX monoxeHue B
[Tepuoguueckoii cucteMe XuMUYECKUX
anemenToB J[. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHUS aTOMOB

21

dusnueckue CBOMNCTBa HEMETAILIOB.
Anorponusi HeMeTaJUIoB (Ha puMepe
KHCIIopofa, cepsl, hocdopa u yraepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOTCHOB, CEPBI U
HUX COEIUHEHNN

23

XUMUYeCcKre CBOMCTBa a30Ta, pochopa n
UX COCIUHEHMI

24

XHUMUYECKUE CBOWCTBA yIIepoaa, KpEMHUS
U UX COeIUHEHUN

25

[IprMmeHeHne BaXXKHENIINX HEMETAUIOB U UX
COoeIUHEHUN

26

O00011IeHNE U CHCTEMATU3alIMs 3HAHHH 110
teme «HeMmeramnel». Beraucnenus mo
YpaBHEHUSM XUMHUYECKHUX PEAKIUI 1
TEPMOXUMHUYECKHUE PACUETHI

27

[IpaxTnueckas padorta Ne 3. «Pemenue
HKCTIEPUMEHTABHBIX 33144 TI0 TEME
"Hemeramnbr"»

28

KonrtposnpHas pabota mo remam




«MeTamael»y 1 «Hemeramien)

29

Heopranuueckue u opranuueckue
kucioTsl. Heoprannueckue u
OpraHU4YeCcKHe OCHOBAHUS

30

AMpoTepHble HEOpraHUYECKHUE U
OpraHu4eckue coequHenus. [ enerndeckas
CBSI3b HEOPTraHWYECKUX U OPraHUYECKHUX
BEIIECTB

31

Poib xuMun B 00ecIieueHnn
IKOJIOTHUECKOM, IHEPreTHUECKON 1
MUIIEBOM O€30MaCHOCTH, Pa3BUTHH
MEIUIINHBI

32

[Ipencrasnenus: 00 00X HAYIHBIX
MPUHIIUATIAX TTPOMBIIIIEHHOTO TOTyYeHUS
BaXKHEUIIINX BEIIESCTB

33

Yenosek B MHUPE BCHICCTB U MATCPUAJIOB

34

XHMHS U 310pOBBE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME
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