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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOTpaMMbl CPEJIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOJIO)keHU «CTpaTerun pas3BuTUs BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1mielt cTpaTteruy 00y4yeHus, BOCIUTAHUS U Pa3BUTHs O00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
colepKaHMsl, pPe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON  OpraHu3alluy, SIBISICTCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealu3aluy  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBbI0 M TPUPOAHON cpene. Peanusyercss xumuyeckoe oOpazoBaHUE
oOydJaromuxcs Ha YpOBHE CpeHero obIero oOpa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera «XuMUs», COIEpKAHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHHM € y4€TOM cCHeUn(UKH HayKd XUMHM, €€ 3HAUCHUS B
NO3HAHUM TPUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a TakXke C YYETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obero oopaszoBanus B Poccuiickoit denepanum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKa, KOTOpoe (POopMUPYETCS] B XUMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla W >KM3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHass XHMHUS Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBJIC€HA Ha pEIICHUE
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
OSHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MMaCHOCTH U OXPaHbI 3J0OPOBBSI.

B coorBercTBHM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHH) U
oprann4yeckor xumuur. @opMupoBaHUE JAHHOW CHUCTEMBbI 3HAHWUW MPU U3YyUYCHUU
npeaMeTa 00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpamMMe IO XHUMHH HAa OCHOBE
CUCTEMHOr0 TIOJIXO/la K M3YYCHHIO Yy4eOHOro Marepuajga u oOyClIOBIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpENeIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKMX U DIIEKTPOHHBIX
NpelCTaBleHu O CTpoeHuW BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTrO 00IIEero 0Opa30BaHMs MEpPBOHAYAILHBIC
MPE/ICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLINH.

[log HOBBIM yrjioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO 0OIEero oOpa3oBaHUs
TEOPETUUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTMUYECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOoTeKaHus jAomnoiHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJIEPKAHUSA, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U MPUKIIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OpPYTMMHU HayKaMH, PACKpbIBAIOT €€ pOJib B II03HABATEIBHOW U MPAKTUYECKOU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoLEcCy
TBOpPYECTBA B O0JIACTH TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOjieMax, CBSI3aHHBIX C XHMHEH, KPUTUUYECKH OCMBICIMBATH HH(POPMAIUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHEHMS] 3HAaHWM, PEIICHUS WHTEIUICKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 11ei1oM copepkanue yueOHOro
npeamera «XUMHS» ~ JTAaHHOTO  ypOBHS  W3Y4Y€HUS  OPHUECHTHPOBAHO  Ha
dbopMupoBaHue y 00Yy4YarOIIUXCS MUPOBO33PEHUYECKON OCHOBBI ISl TTOHUMAHHMS
¢unocopckux uuel, TakMX Kak: MaTepUallbHOE €IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SABJICHUN MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYHI MEXKIy HOBBIMH (akKTaMHM U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe mpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3aHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS M COLMAIM3ALIUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
Pa3TUYHBIX BHJIOB JICSITEIIBHOCTH: pEHIeHUs MpoOjieM, TMOWCKa, aHauu3a W
00paboTku nHGOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIEN0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMUHU.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
00pa3oBaHUs, TaK ¥ HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHus, MPU ONPEASICHUN
COJIEpKAaTENIbHOM XapaKTEPUCTUKU ILeJed HW3Y4YeHHs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKOW HAyKM KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTU YeJOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YEHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJIAMH H3YYEHHs IpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaxKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOHU
JeXAaT KIIOYEBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKAa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE NMPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMUYECKUX SIBICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOM U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOJIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA LEJeH U 3a/1ay U3ydeHuUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
OpernojaBaHud  XMMUM B OoJblied  cTemeHH OTHAETCs  MpEeANoYTEeHUE
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJICIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M MPUMEHEHHUS MX B PEAbHON JKU3HU
IUTSl PEIIEHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1OpW U3yYeHUH NpeaMeTa «XHUMHS» JTOMUHHPYIOLIEe
3HauEHUE MPUOOPETAIOT TaKKE 1IETH U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMuUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOYyYarOmIMXCs  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIETEHI[MI), HMMEIOIIUX YHHUBEPCAJbHOE 3HAUYEHUE MJISI Pa3IUYHBIX BHUOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAeT
BA)XHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMHU, UCTIOJIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTU, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMOHAILHOTO MPUPOOTIONIH30BAHMS, TTOTIOJIHEHHS YHEPTEeTUYECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BAHMS TOJYYCHHBIX 3HAHUW JJI NPUHATHAS TPAMOTHBIX PpCEHICHUN B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKHUMHU SIBJICHUSMH.

B yueOHOM mnaHe cpenHero o0miero oOpa3oBaHUs MpPeAMET «XUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMEeTHOW 00iacTu «ECTeCTBeHHO-HAy4HbBIC
IPEIMETHI.

OO61iee 4ncio 4acoB, OTBEAEHHBIX ISl U3YYEHHUS] XUMUH, HA 0a30BOM YpPOBHE
cpeaHero olmero odpazoBaHusi, coctapiseT 67 dacos: B 10 kimacce — 34 gaca (1
gac B Henento), B 11 kimacce — 33 gaca (1 gac B Heneonto).

COJEPKXAHUE OBYUYEHUA
10 KIJACC
OPT'TAHUYECKASA XUMUA

TeopeTrnyeckne 0OCHOBbI OPraHUYECKON XUMMH

[IpenmeT opraHM4YeCKOW XMMUHU: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUYCHUE B
MOJyYEHUN HOBBIX BELIECTB U MAaTEpUAIOB. TeOopus CTPOCHUS OPraHUYECKUX
coenunenuii A. M. bytieposa, e€ ocHOBHBIE MO0XKeHUsA. CTPYKTYypHBIE (DOPMYIIBI
OpraHMYecKux BemecTB. [omonorus, wu3omepus. XHUMHUYECKas CBA3b B
OPraHNYEeCKUX COCAUHECHUSAX — OJJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBienne o KiaccupuKauyu opraHWYecKux BemecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHUN (CcUCTeMaTUyecKas) W TPUBHAIbHBIE Ha3BaHUS
BAKHEHUIIINUX MPEICTABUTENEN KIIACCOB OPraHMYECKUX BEIIECTB.

DKCINIEPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB M WX IPEBPALICHUI:
O3HAKOMJICHHE ¢ oOpa3laMd OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX



OCHOBE, MOJEIMPOBAHUE MOJEKYJI OpPraHUYECKUX BEIIECTB, HAONIOJACHUE U
ONMCAHUE AEMOHCTPALMOHHBIX OIIBITOB IO MPEBPAIECHUI0 OPIraHUYECKUX BEIECTB
MIpU HarpeBaHuH (IJIaBJIeHHE, OOYTIIUBAaHUE U TOPEHHUE).

Yriesoxopoasl

AJNKaHbl: COCTaB M CTPOCHHUE, TOMOJIOTHMYECKMH psa. Meran U 3TaH —
MpOCTEHIINE NPEICTABUTEIN AJIKAHOB: (U3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXKJIEHUE B TMPUPOJE, MOJIyYEeHUE H
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAA. DTHIEH U MPOINUJIEH —
OpOCTEHIINE TPEACTABUTENN aJKEHOB: (PU3MYECKHEe W XHMMHUYECKHE CBOWCTBA
(peakuuu  TUJIPUPOBAHMS, TAJOTCHUPOBAHUSA, THUApPATALUU, OKHUCIEHUA W
NOJIMMEPU3aLIUN ), TOJIyYeHHE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakuusi nojuMepusauuu). llomydeHne CUHTETHYECKOTO
Kay4yyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHSI, TOMOJIOTUYECKUHN psill. ALETUIICH
— TMPOCTEHMIIMKA TPE/CTaBUTEIh AJKHUHOB: COCTaB, CTpOeHHE, (U3UYECKUe W
XUMHUYECKUE CBOMCTBA (peaklUMHW TUIPUPOBAHUS, TAJION€HUPOBAHUSA, TUApaTALUH,
TOPEHHUS]), IOJTYyYEHUE U IPUMEHEHHUE.

Apensbl. benzon: cocraB, crpoeHue, (puzmyeckue M XMMUUYECKHE CBOMCTBA
(peakiuu raJIoreHUPOBAaHUA U HUTPOBAHUS), MONYYCHHE W NMpUMEHeHue. Toayon:
cocmas, cmpoenue, ¢uzuueckue U  XUMuuecKue  ceolcmea  (peaxyuu
2A/I02eHUPOBGANUST U HUMPOBAHUA), Noay4YeHue u npumernenue. TOKCUUHOCTH
apeHoB. ['eHeTMyeckas CBA3b MEXAY YIVIEBOJAOPOJAMH, MPUHAJICKAIIUMU K
pa3JINYHBIM KJIaccaMm.

[IpupoaHble MCTOYHUKHM YTIEBOJAOPOAOB. I[IpupoaHblii ra3 W MNONMYTHBIC
HedTsaubie ra3pl. HedTs u e€ mpoucxoxnaenue. CriocoObl mnepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIMTHYECKUW), nupoiu3. IIpoaykTel
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
O3HAKOMJIEHME C 00pa3naMu IIJJaCTMAacC, Kay4yKOB M PE3WHBI, KOJUIEKIUU
«Hedbtb» wu  «Yromp», MOJICIUPOBAHHE  MOJICKYJ  YIJIEBOJOPOJOB |
rajJlOreHONPOU3BOIHBIX, MTPOBEJCHNE NPAKTHUYECKON pabOoThl: MOJyYeHHUE STHUIICHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnble 3anaum.

BblunciieHHs 1O YpaBHEHHIO XWUMHYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIHM IIPOAYKTA PEAKIUHU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOJHBIX BEILECTB WU IMPOAYKTOB PEAKIUH).




Kucaopoaconep:kaniue opranndecKue coeJMHEHHs

[IpenenbHble OQHOATOMHBIE COUPTHI. MeETaHON U 93TAHON: CTPOEHUE,
bu3nUeckue W XUMHUYECKHE CBOMCTBA (peakiMM C aKTUBHBIMH METAJJIaMH,
rajoreHoBOJOpoJaMu, TOpPEHHE), NpUMEHEeHUe. BoaopoJHbIE CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBUe MeTaHOa U 3TaHOJIa HA OPraHKu3M YeJIOBEKa.

MHOroatoMHbl€  CHUPTHI. DTUJIEHIVIMKOAbL W TJHUIEPUH: CTPOEHUE,
dbu3nyeckue W XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlylaMU, Ka4eCTBEHHAsl peakiusi Ha MHOTOATOMHbIe crlupThl). JlelicTBUEe Ha
opraHusMm 4esoBeka. [I[puMeHeHne riuiepruHa U dTUICHTJIUKOIIS.

deHoy: CTPOCHHE MOJEKYJbl, (U3UYECKHME U XUMHUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpaerunpl UM Kemowusl. DopManbAeTuUl, aleTaJbAeTU]l: CTPOCHHE,
dbu3nYecKkue U XUMHUYECKUE CBOWCTBA (pEaKIMUd OKUCJIEHUS W BOCCTAHOBJIEHUS,
KaueCTBEHHBIC PEAKIINH ), OJYyUYCHHE U IPUMEHCHHE.

OnIHOOCHOBHBIE TIpe/C/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBpuHaAs U
YKCYCHasl KHUCIJIOTBI: CTpOCHHE, (PU3UYECKHEe M XUMUYECKHE CBOMCTBA (CBOICTBA,
oO1ue 1 Kjiacca KUCIOT, peakius dTepuduKaIin), nojaydyeHrue u MpUMEHECHHE.
CreapuHoBasi ¥ OJICMHOBAsT KHUCIIOTHI KaK MPEJACTABUTENM BBICIIUX KapOOHOBBIX
KUACT0T. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEe JEHCTBHUE.

Cnoxnble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KucioT. [uaponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.

VYrneBonsl: coctaB, KiIaccUpUKauMs ~— yriaeBojoB  (MOHO-, JH- W
noJiucaxapubl). I'Joko3a — MpoCTEHIuiE MOHOCaXapuI: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOWMCTBa (B3aMMOJEHCTBUE C
ruapokcugom Menu(ll), okucienne aMmmuadHbIiM pacTtBopoM okcuaa cepedpa(l),
BOCCTAHOBIICHHE, OpOKEHUE TIJIIOKO3bl), HaXO0XJACHHE B IMPUPOJE, MPUMEHEHHE,
ouonornyeckas posib. @orocunTe3. OpyKkTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemnono3a kak npupoaHbie noaumepsl. CTpoeHHe Kpaxmalia U
ueutoiao3bl.  dU3MYecKMe M XUMUYECKHME CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAsl pEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPAILICHUI:
MpOBEJCHNE, HAOIOJICHHE M OIMUCAHHE JIEMOHCTPAIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJA
okcugoM Menu(Il)), MHOroaTroOMHbBIX CHUPTOB (B3aUMOJACIHCTBHUE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprerngoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcugom wmenu(Il), B3anmoneicTBUE Kpaxmalla C HOJIOM),
MIPOBEJCHUE MMPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.



Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIMHU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

AzoTcoaepxalniye OpraHuuecKiue CoeIMHEHNU.

AMUHOKHUCIIOTBHI KaK aM(OTEepHbIE OpraHuYecKue coenuHeHus. Puznueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe IiMiuHa). buonormyeckoe
3HauY€HUE aMUHOKUCTOT. [lenTuabl.

benku kak NpupoHBbIE BBICOKOMOJIEKYJSIpHBIE coenuHenus. [lepBuunas,
BTOpUYHAs M TpeTHYHAas CTPyKTypa OeikoB. XHMHUYECKHE CBOMCTBa OEJIKOB:
TUIPOJIN3, IeHATypallks, KaUeCTBEHHbIE PEaKlMU Ha OeNKu.

OKCHepUMEHTAJIbHBIE METOAbl HM3YYEeHMsI BEIIECTB M HUX MPEBpallleHU:
HAOJIIO/ICHUE W OMMCAHHUE JEMOHCTPALMOHHBIX OIMBITOB: JIEHATYpalMs OEJIKOB MpH
HarpeBaHMUMU, IBETHBIE PEAKIIUU OEJIKOB.

BbicokoMoJieky IsipHbIe COeHMHEHUsI

OCHOBHBIEC TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AINH, CPEIHSS MOJEKYIsIpHAs
macca. OCHOBHBIE METOJBI CHHTE3a2 BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
MOJIMMEPU3aLINS U TTIOTUKOHACHCAIHS.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHUS BEIIECTB M HMX MPEBPAICHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeIMeTHbIE CBS3H.

Peanuzanust MeXnpeaMeTHBIX CBA3€H MPU U3yUYCHUU OPraHUYECKOW XMMHUH B
10 kmacce OCYIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
HAYYHBIX MOHATUN, TaK M TOHSTHUHA, SBISIIONIUXCS CUCTEMHBIMH JIJISi OTACIIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO01me ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHaJIu3, CHUHTE3, KiIaccu(UKalus, MepUOIUIHOCTb, HAONIO/IEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIMPOBAHME.

®usnka: MaTepusi, DJHEprusi, macca, aToM, JJIEKTPOH, MOJIEKyIa,
HSHEPreTUYECKUl YpPOBEHb, BEIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3MYECKUE BETMYUHBI U CAMHUIIBI UX H3MEPEHUSI.

buonorusi: kmerka, opranmsMm, Omocdepa, oOMEH BEIECTB B OpraHU3ME,
doTocuHTEe3, OWOJOTMYECKH AaKTUBHBIE BemiecTBa (OENKH, YTICBOMABI, KHUPHI,
bepmeHThI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaeMble, TOIUIHBO,

PECYPCHI.



TexHomorus: IMUIICBLIC TIPOAYKTBI, OCHOBBI pPAallMOHAIBHOI'O IIMTAHUA,
MOIOIIKUE CPpECACTBA, JICKAPCTBCHHLIC 1 KOCMCTHYICCKUC IIPCIIapaThbl, MATCPUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTHYCCKHNX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMmuueckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. OJNEKTPOHHAs
00os0uKka. DHEPreTUYECKUe YpPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpejielieHUs JJEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTYpAITUS AaTOMOB.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
1. . MenneneeBa. CBs3b NMepUOAMYECKOTO 3aKkoHa U [lepmoamdeckoil cucTemsl
xumuueckux aneMeHToB [[. . MenneneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUSI CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB IO TpynnaM H TepHOJaM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B pa3BUTUH HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BHIbl XWMHYECKON CBA3U
(xoBaJIeHTHAsl HEMOJSpHAs W TOJSpHAsl, MOHHAs, MeTa/uinyeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJIEHTHOM XUMHUYECKOHW CBsi3M (OOMEHHBIH M  JIOHOPHO-
akuenTopHblil). BopopoaHnass cBs3b. BaneHTHOCTh. ONEKTPOOTPULATEIBHOCTb.
Crenenb okucneHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PELIETKH.

[IonaTHEe O nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBHIL.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K pa3IMYHbIM KJaccaM.

Xumudeckas  peaknmsa.  Krnaccudukamms — XMMHYECKHX — peakmuid B
HEOPraHMYEeCKONM M OpPraHMYECKOW XMMHUH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiu, €€ 3aBUCMMOCTh OT pa3inuHbIX (pakropoB. OOpaTumble
peakuun. XuUMHYECKOoe paBHOBecue. DakToppl, BIUAKOLIIME HA COCTOSHHE
xumuueckoro paBHosecus. [Ipunnun Jle [latense.

DnexTponuTrueckas auccounarysa. CriibHbIE U ciadbie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.



OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
nemoHctpauus Tabmun «llepuoaunyeckas cuctema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJENed KPUCTAJUIMUECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHue JEMOHCTPAIIMOHHBIX U JTA0OOPATOPHBIX OMBITOB (Pa3JI0KEHUE MEPOKCHA
BOJIOpO/ia B MPUCYTCTBUU KaTAJIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUud HOHHOTO OOMeHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusiHUe pa3iuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIAN.

PacuétHrnle 3agaun.

PacuéTtel 1O ypaBHEHMSIM XMMHUYECKHX pEakuuii, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM TIOHSATUSI «MaCCOBas
JIOJISI BEIIECTBAY.

Heopranuueckast xumus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuyeckux asnemeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
®u3NYECKUe CBOMCTBA HEMETAUIOB. AJIJIOTPONMST HEMETa/UIOB (Ha MpUMEpE
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHNE CBOMCTBA BaXKHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpeMHHs) W HMX  COCIAMHEHUW  (OKCHJIOB,
KUCJIOPOACOAEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTMHEHU ).

[IprumMeHeHne BaXKHEMIINX HEMETAIIJIOB U UX COCTMHECHUU.

Meramnel. [lonoxenne merauioB B llepuoanyeckoi cucrteMe XUMHUYECKHX
sanementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHMSI SJIEKTPOHHBIX 000J0UYEK
atoMoB MetauioB. Ob6mue ¢uzndeckue coiicTBa MetaioB. CIiaBel METaJIJIOB.
DJIEKTPOXUMUUECKUIN Psijl HAMPSHKEHUM METaIIIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIMX META/UIOB (HATPWM, Kalul, KaJbIUH,
MarHui, aJlOMUHMM, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCAUHCHUI.

OO6mme crocoObl MOTy4YeHUs MeTauioB. [IpuMeHeHHne MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYCHMS BEIIECTB M HX MPEeBpaIlCHHUIA:
M3YYEHHUE KOJUICKIMU «MeTauibl U CILIaBbl», 00pa3IOB HEMETAIIOB, PEIICHUE
AKCTIICPUMEHTAIBHBIX 3a/1a4, HAONIOJCHWE M OIMCAHHWE JISMOHCTPAIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCHIA ATIOMHHHUS C PAacTBOpaMHU
KHUCJIOT | IIEJI0Y€eH, KaueCTBEHHBIC PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

Pacuértnblie 3amaun.

Pacuérel mMaccel BemecTBa WM 00bEMA ra3oB IO HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,



pacu€tbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKLUHU, €CIIU OJHO
U3 BEILIECTB UMEET MIPUMECH.

XuMHA U )KU3Hb

Ponp xumMum B 0OecriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOW M MHUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MeIULMHBI. [IoHSATHE O HAayYHBIX METOAAaX MO3HAHUSA
BEIIECTB U XMMHUYECKUX PEAKIIHM.

[IpencraBienuss 00 OOMMX HAyYHbIX MPUHUOUIAX T[POMBILIIEHHOTO
MOJIYYEeHHs] BaXKHEHIIMX BELIECTB.

YenoBek B MHUpPE BELIECTB M MaTE€pUAIOB: Ba)XHEHIINE CTPOUTEIbHBIC
MaTepHualibl, KOHCTPYKIMOHHBIE MaTepuaibl, Kpackd, CTEKJIO, KepaMuKa,
MaTepHualibl ISl AJEKTPOHUKH, HAaHOMATepuasbl, OPraHMUYEeCKUe W MHUHEpaJbHbIE
yIno0peHus.

XuMHST U 310pOBbE YEJIOBEKA: MpaBWia HCIOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 0€30MacCHOrO0 UCIOJIb30BAHUS MpEenapaToB OBITOBOM XUMHH
B MIOBCETHEBHOM JKU3HMU.

MexnpeIMeTHbIE CBS3H.

Peanuzanust  MeXnpeAMETHBIX  CBsA3€dl TOpu  HU3YyYEeHUH  oOmeid o
HeopraHudeckoil xumuu B 11 Kilacce oCyIlIecTBISETCS Yepe3 UCIOIb30BaHUE Kak
OoOlIMX EeCTECTBEHHO-HAyYHBIX TMOHATHH, TaK U TOHATUN, SBJISIOUIUXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mre ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIacCUPUKaIUs, MEePUOJUYHOCTb, HaOII0ACHHE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

®uznka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaUOAKTUBHOCTb, MOJIEKYJIAa, YHEPTETUUYECKU YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MYECKUE BETUYMHBI M CAUHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusa: knerka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- H
MHUKpPO3JIEMEHThI, BATAMUHBI, 0OOMEH BELIECTB B OpraHU3MeE.

['eorpa¢usi: MuHepaibl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaeMble, TOILIHBO,
PECYPCBIL.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUIYPIHUsl, MPOU3BOACTBO
CTPOUTENIBHBIX MaTEPHUATIOB, CEJIBCKOXO3SIMCTBEHHOE MPOU3BOACTBO, IHILIEBAS
IPOMBIIUIEHHOCTh,  (papMaleBTUYecKasi  MPOMBILIUIEHHOCTb,  IPOU3BOJICTBO
KOCMETUYECKHUX IpenapaTroB, IPOU3BOJICTBO KOHCTPYKLIHOHHBIX MAaTepUasoB,
AJIEKTPOHHAs IPOMBILIEHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuueckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOCHHMS MpenMeTra «XUMHUS» Ha YpOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa¥KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4YMe MOTUBAIIMH K 00yUCHHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUECKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH IETOCTHOU
CUCTEME XMMHUUYECKOro 00pa30BaHMUs;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CLIOCOOHOCTU CTAaBUTh
IIEJI U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» HOCTUTAIOTCA B
€ANHCTBE Y4YE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMU POCCUHCKOTO TPa)XKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIECcCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromMXCs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
IPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOJMIOICHUHM, KPOMOTJIMBBIX OKCIMEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHaau3e MHQpOpMAIMU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIC PELICHHUS, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoieHnsT TpaBmwiI 0e30MacHOro oOpalieHusi C BEMIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOM AEATEIBHOCTH;

NOHMMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOTO M  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHUS BPEIHBIX MPUBBIUEK (YyMoTpeOneHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYruxX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEUICHUHM MPAKTUYECKUX 3a7a4
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3yJibTaTaM TPYIAOBOM JIeSITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTIDKCHUM XUMHM IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUYN U MPEOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO THPOTHUBOCTOSITH HJIEOJOTUU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHenM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IEIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexXaEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUU TSI COBPEMEHHOU
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIICHHOCTH W BaXHOM pOJIU B
CO37aHUM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPr€TUYECKOM, MUIIEBON U
AKOJIOTUYECKO 0€30MacHOCTH, B PAa3BUTHM MEIUIIMHBI, 00ECIICYEHUU YCIOBUU
VCHENIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOM JKHU3HU KaXIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJI aHaIu3a U OOBSCHEHUS SBICHHUN OKPYKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKHE 3HAHMS IS
pelieHus NpobyieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN MO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHaIbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTo Tmpeamera «XuMUs» Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PEHUS oOydJaronuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyUHbIE MOHATUS, OTPAXKAIOIIIHNE
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpAa M CHeUU(PUKY METOJOB IO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUs, SBJIICHHE,
IpoIecc, CUCTeMa, Hay4HbIN (DaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIE ICHCTBUS (TMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKITMOHATBLHON
T'PaMOTHOCTH U COIMAIBLHOW KOMITETEHITUN 00YJarOIIHXCS;
CITOCOOHOCTH o0ydJaromuxcs HCIIO0JIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHHMS W yYHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHUBEPCAJIbHBIMHU
Y4EOHBIMH  TIO3HABAaTEIbHBIMM, KOMMYHUKATUBHBIMH ¥  PEryJISTUBHBIMU
JNICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH NOo3HABaTeJbHBIMH
JeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENENIATh eI JESITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LEAMU;

HCHOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKWA TMOHSTHUH W YCTAaHABJIMBATh MX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJIeHHUS (MHAYKTUBHbBIC, JCAYKTHUBHBIE, TIO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJCIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUH
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJisi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHUS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJI0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (OpPMYITHUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM  TPOSKTHOMU
NEATENIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIBHOMY
[IOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a7ay, INPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MOMyJsipHAsT JUTEpAaTypa XUMHUYECKOTO COJCP)KAHMs, CIPABOYHBIE MOCOOWS,
pecypcel MIHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (OpM
MPEJICTABJIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManUK, HEOOXOAUMOM ISl  BBIMOJHEHUS Y4YEOHBIX 3a1ay
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaliu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIULIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIbHO BBITIOJTHCHHS TIPEJIOKEHHON 3aa4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJNbTaTOB I0O3HABATEIbHON JEATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peaiu3alii yueOHOTO MpoeKkTa U (OPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MyTEM COTJIACOBAHUS IMO3HIMIA B
X071 00CYXJIeHHUSI © 0OOMEHA MHEHUSIMH.

OBi1aieHUe YHUBEPCATBHBIMH PeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenessis €€ Ieau MW 3aJaud, KOHTPOJIUPOBATh MU IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alllTOPUTM JEHUCTBUH TNpH
BBIMIOJTHEHUW Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboiee
b eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyueckass XHMHS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEPKAIlME COEIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUH, (PAKTONIOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€30MacHOM HCIOJB30BaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKOU EeSATEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUU BBISBISTH XapaKTepHBIC TNMPU3HAKUA TOHITHH,
YCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHUMHUYECKUX PEaKIHd,
M3rOTaBIMBATh MOJEIN MOJEKYJl OPraHWYeCKHX BEIIECTB JJIs HIUTIOCTPAMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHW YCTaHABIWBATH MPUHAJJIC)KHOCTh HM3YYCHHBIX
OpraHWYECKUX BEUIECTB IO UX COCTaByY U CTPOEHUIO K OINpEIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbl, KHCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IIO
cucremarnueckoi HomeHknatype (IUPAC), a Takke NpUBOOUTH TPUBUAIbHbBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BELIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opMaNbIerus, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmad, MeJIrI03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHMS; 3aKOH COXPAaHEHHSI MacChl BELLIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJIEH, NPOIWJIEH, aleTUJIECH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ], 9TAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTul, MypaBbHUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (HeQTb, NTPUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCICHHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WJIM MPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIQJCTh CUCTEMOW 3HAHUW OO0 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIEHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHM M HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCyJIoOl W Ja0opaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHMA
AKCHEPUMEHT (IIPEBpAICHUs OPTAHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIIECTB, JCHATypalusi OCNKOB IMPU HArpeBaHWHU, I[BETHBIC pPEaKINU OEIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (GopMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
nHpOpMalMIO, TMOJIYy4aeMyl U3 Pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOU
uHdopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
L[EJeCO00pa3HOro TMOBEAEHUsI B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoOb
YMEHBIICHUS] M MNPEJOTBPALEHUS WX BPEIHOIO BO3JIECUCTBHUS HAa OPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CAENbIX U CIa0OBUIAIMX OOYyYalOlUUMXCs: YMEHHE HCIO0Jb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHU B TO3HAHUU SIBIICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYSCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHIM 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAS, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTANIMUECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pEaKIMyd, XMMHUYECKOE paBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON auccormanuu, nepuoanyeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHYECKHUE 3HAHUS, JICKAIIUE B OCHOBE IMOHWMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTMYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JCATCIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTepHbIE NPU3HAKU TOHSATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUMN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpaBHEHUUW XMMHUYECKUX  pPEAKIUH,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, IUThEBAS COMA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEATh BaJ€HTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNIMYECKasi, BOJOPOIHASI) B COCTUHEHUSAX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKas), XapaKTep Cpe/bl B BOJHBIX PACTBOPAaX HEOPraHMYECKUX
COCIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeeiaEHHOMY Kiaccy/rpymre
COEIMHEHUM (MIPOCThIE BEIIECTBA — METAIbl U HEMETAJUJIbl, OKCHJIbI, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHHMM XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumuueckux snemeHtoB JI. M. MenneneeBa, MCHoJib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX BJIEMEHTOB U UX COCIWHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. M.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
MIOATBEPKAATh CYLICCTBOBAHUE T€HETUYECKOW CBA3UM MEXAY HEOPraHWMYECKUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATH XWMHUYECKHE PEAKIMH TI0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyrollUX BEILIECTB, TEIJIOBOMY
3 deKTy peakiuu, U3MEHEHUIO CTEIEeHEHW OKHCIEHHUS 3JE€MEHTOB, 0OpaTUMOCTHU
peaKIny, y4acTHIO KaTaInu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTABIATH YPABHEHUS PEAKIUN Pa3IAIHBIX
THUIIOB, TOJIHBIE U COKpAIlIEHHbIE YPAaBHEHUS PEAKIIUd MOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, TPU KOTOPBIX 3TH PEAKIMH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PAaClO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OPMHPOBAHHOCTh YMEHHH PacCKpPhIBaTh CYINIHOCTh  OKHUCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHETO Bo3aehcTBus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUYECKOTO TIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAacCe WJIM O0OBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, PEBPAIIECHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OoCyJIoOl W Ja00paTOpHBIM OOOPYyIOBaHMEM, a TaKXe IpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
HKCIIEPUMEHT (Pa3oXKEeHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpeJICICHHEe Cpebl PAacCTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIlnH,
peakuuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peaKIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 TI0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIIEHUH C BEIIeCTBAaMU M JaOOPaTOPHBIM 000PYIOBAHHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX peaknuii W (OPMYIHPOBATH BBHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3HPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIu, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1eecoo0pa3HOro TMOBEJAEHUS B OBITY W TPYJAOBOM JESITEIBHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazatenss [IJIK, mosicHATh Ha mnpuMepax CrocoObl YMEHBIICHUS U
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYaroUIMXCs: YMEHHME HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHbie yrieBoI0poabl: AIKEHBI, 6 1
AJKaJVEHBbI, AJIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoHbIE ICTOUYHUKH YTJIEBOIOPOJIOB U 3 1
UX mepepadboTKa
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
32 Anbnerunbl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
33 VYrneBobl 3 1




Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus
4.1 AMyHBI. AMMHOKHUCIIOTHI. benku 3
Hroro no pazgeny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KUIIACC
Koan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uu¢poBbIe
Ne i/mn P Konrpoabnusie | IlpakTHueckue (mipp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasznen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoauueckuii 3aKkoH
1.1 u Ileproanueckas cucTeMa XUMHUECKUX 3
anemenToB [l. 1. Menneneepa
12 Crpoenue BemiectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKLUU 6 1 1
Hroro no paszneny 13

Pa3nen 2. Heopranuveckasi Xumust




2.1 Meranist 6
2.2 Hemeramnsr 9
)3 CBsI3b HEOPraHMUYECKUX U OPTraHUICCKUX 5
' BEIIECTB
Hroro no pazneny 17
Paznea 3. XumMus u :KU3HL
3.1 XUMHS U )KU3Hb 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
| [Ipeamer opraHn4ecKoOi XUMHH, €€ |
BO3HHMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHs] OpraHu4eCcKUX
2 coequuennit A. M. byrieposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 opraHuueckux BemiectB. Homenknatypa |
(cucTemaTuyeckas) U TpUBUAIbHBIC
Ha3BaHUs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUYECKUH Psijl
5 MertaH u 3TaH — npocTeuIme 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
7 OTUJIEH U MIPOMUJIEH — MPOCTEHIINE |
MIPE/ICTAaBUTEIH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue | |
ITWJIEHA U U3yYEHHUE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CUHTCTUYCCKOTO KaydyKa U PC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psiji. ALIETUIICH —
MPOCTEUIINI PEACTABUTEIIb AIKUHOB

1 Beruncnenus 1o ypaBHEHHIO XUMHYECKOM
peakuuu

2 Apensl: 6eH301 1 TOIYoJ. TOKCHYHOCTh
apeHoOB

13 ['enernueckas cBs3b YIieBOAOPOIOB,
MIPUHAIEKAIUX K Pa3IMYHbIM KilaccaM
[IpupoiHBIE UCTOYHUKH YTIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He()Th ¥ IPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UCTOYHUKH YTIIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKH

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHble OJHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoi. BonopoaHas cBs3b

13 MHOroaroMHbI€ CIUPTHIL: ATUICHIIUKOJIb U
TJIULEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbnerunsl: popMaibaerua u
aneTanpaeru. AeToH

o1 OnHOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE
KHUCJIOTBhI: MypaBbUHAsI U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIIOTBI»

CTeapI/IHOBaH 1 OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIMX KAPOOHOBBIX
KHUCIIOT

24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, HX MOJOIIIEE JCHCTBHE
CrnoxHbie 2()UPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ 'MaposIn3 CII0KHBIX
3¢upoB

26 Kupsr: runponus, npuMeHEHHE,
OuooruuecKas poJib KUPOB
VYrneBopl: cocTaB, KiIacCUPUKAIIHS.

27 Baxuelinne npencTaBuTeNu: IiI0K03a,
dbpykTo3a, caxapo3a

)3 Kpaxman u niemnono3a kak mpupoIHbIe
TTOJIMMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucnopoacoaepaiiyue OpraHn4ecKue
COEIMHEHUS

30 AMWHBI: METHJIAMHUH W aHUJIAH
AMMHOKHUCIIOTHI Kak aM(pOTEPHbIE

31 OPraHM4eCcKUe COCANHEHUS, UX
ouoJjiornyeckoe 3HaueHue. [lentuapl

1 benku xak npupoaHbIC
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

3 OCHOBHBIC IOHSATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COECAMHEHUN

34 OcHOBHBIE METOABI CHHTE3a




BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[InacTtmaccel, KaydyKd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34 2

11 KJIACC

Ne
/o

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMUYECKUH 311EMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTypaius aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemenToB /I, W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEN CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COENUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHue
MePUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux saeMmeHToB .M. Meneneena B
Pa3BUTUU HAYKU

CTpOCHI/Ie BEIIeCTBA. XMMHUUECKas CBA3b, eé
BHbBI; MCXaHU3MBbI 06pa30BaHI/I$I
KOBAJICHTHOM CBS3H. BO,Z[OpO,[[HaH CBA3b

BanentHOCTS. 3J'ICKTpOOTpI/II_[aTeJ'II>HOCTB.
CrerneHb OKUCIICHUS. BemectBa
MOJICKYJIAPHOT'O U HEMOJICKYIISIPDHOTO




CTPOCHUS

[TonsaTHEe 0 AUCTIEPCHBIX CHCTEMAX.
HctuHHbBIC U KOJUIOUIHBIE PACTBOPHIL.
MaccoBas 1014 BelecTBa B pacTBOpe

Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKuX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIacCOB

Knaccudukanus XuMHUYeCKUX peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPALIECHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Cxkopoctb peakiiun. OOpaTUMbIC PEAKIIHH.
XUMHUYECKOE PaBHOBECUE

10

[Ipaktuueckas padota Ne 1. «Bnusiaue
pa3IuYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

11

DnekTponuTHieckas aucconunanus. [lonstue
0 BoJiopoiHOM Tiokasarene (pH) pactsopa.
Peakiun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTraHUYCCKUX BEIICCTB

12

OKUCAUTENHEHO-BOCCTAHOBUTEIbHBIC
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacCTBOPOB COJIEH

13

KonTponpHas pabota no pazaeny
«Teoperndyeckre OCHOBBI XUMHUM»

14

MeTaHHLI, HX ITIOJIOKCHHUE B HepHOHquCKOﬁ




CUCTEME XUMUYECKHUX 351eMeHTOB /I, 1.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS
aTomoB. O0mMe pU3NIeCKre CBOKCTBA
METaJIOB

15

CrinaBel METALIOB. DJIEKTPOXUMUYECKUH s
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HATPUH, KaJlui, KaJIbIIUi, MarHuH,
QIIOMHUHUI) U UX COeTMHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COeqUHEHNN

18

XuMHUYecKre CBOMCTBA IMHKA, JKeje3a U UX
COeqUHEHNN

19

[IpakTrueckas padota Ne 2. "Pemenne
SKCIEPUMEHTAJIbHBIX 33124 10 TEME
«Metamib"

20

HemMmeTtamnel, MX M0OJI0KEHHE B
[Tepuoanueckoit cucreMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

dusnyeckue CBONCTBa HEMETAILIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IpUMepe
KHCTIopo/a, cepsl, pocdopa u yriaepoaa)

22

XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
COEeIMHEHUN

23

XUMHYECKUE CBOMCTBA a30Ta, (pocodpa u ux
COEIMHEHUN

24

XVMHYECKUE CBOMCTBA YIJIEpOia, KpEMHUS U




HUX COeIUHEHUN

25

IIpuMeHeHne Ba)KHENIINX HEMETAJUIOB U UX
COCIMHEHUN

26

O000111IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUH 110
teMme «HemeTamnery. Berauciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

27

[IpakTnueckas padbota Ne 3. «Pemienue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemertammsl"»

28

KonTtponsHas padota o temam «MeTauib
u «Hemertamab»

29

Heopraanueckue 1 opraHndeckue KUcaoThl.
Heopranunueckue n oprannyeckue OCHOBaHUS

30

AmboTepHbIe HEOpraHUYeCKHUe U
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX M OPTaHUYECKUX
BEIECTB

31

Ponp xuMuu B o0ecIieueHun BKOHOFHHCCKOﬁ,
SHCPFCTHQGCKOﬁ n HHHIGBOﬁ 6630HaCHOCTI/I,
Pa3BUTUHU MCIUITUHBI

32

[IpencraBienust 00 OOMIKUX HAYYHBIX
MPHUHIMIIAX TPOMBIIIJICHHOTO MOJTYYCeHUS
BAXHEHIINX BEIIECTB

33

Yenosek B MUPEC BCUICCTB U MATCPUAJIOB

34

Xumus u 310POBbLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus / 'abpuensia O.C., OctpoymoB N.I'., Cnankos C.A., AKunOHEpHOE
obmectBo «M3natenscTBO «IIpocBemnieHne»
* Xumus, 11 knacce/ T'abpuensia O.C., Octpoymon WN.I'., Cnaakos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Beegute 1. O.C.I'abpuensn, I'.I'.JIpicoBa « Xumus Metoauueckoe mocooue —
0a30BbIi ypoBeHBY» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMHs B TeCTaX, 3a/1a4ax,
ynpaxkaeHusx. 11 kimace» — M.: [lpoda, 2023 rox.

3. O.C.I'abpuensH, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kinacc:
KonTtponbHbIe ¥ IpOBEepOUYHbIE PabOTHI K yueOHUKY». — M.: JIpoda, 2021 T.
4. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.Benenckas «Xumus 11 xacc:
Hacronpnas kaura juis yaurens». Hacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:

HacronpHas kaura qs yaurenss». Hacts 2 — M.: [Ipoda, 2022 rog.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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