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HHOACHUTEJBHAA 3AIIMCKA

[TporpamMmMa 1o XMMUM Ha YpOBHE CpEAHEro o01ero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaqbHOM TrOCYAapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®exepanuu, peanu3yromMx
OCHOBHBIC 00pa30BaTebHBIC MPOTPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTreruu pa3BUTHUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaBurtensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIXOJOB K pa3pabOTKe HporpaMMbl [0 XUMHUH, K OIpEAEICHUI0 oOuIen
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YUAIOIIUXCS CPEICTBAMU Y4EOHOTO MpeaMeTa
«Xumus» 1 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUWIIM KOHLIENTYyaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH I€JIeH, COJEpXKaHUsS, pe3ylbTaToB OOydYeHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, TIOJy4aeMO€ BBITYCKHHKaMH  00IIeo0pa3oBaTeIbHOM
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MNPHUCYILUX LEJIOCTHOM CHCTeME XHUMHUYECKOro oOpa3oBaHUs. OTU LIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLICH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npUpoHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHuE 00yJaroIIMXCS Ha YPOBHE CPEAHETO
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4EOHOTO IpeaMeTa «XUMHs», COJiepKaHUe M MOCTPOCHHE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XHMHUU C Y4ETOM crneuu(UKH HAyKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Henel M NMPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPETHEro OOIIEro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0COOYIO0 poJib B COBPEMEHHOMN
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dbopMUpOBaHKE PALMOHATIEHOTO HAYYHOTO MBIIUIEHUS, B CO3JaHHE LEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarolleM MUpe KaKk O €IWHCTBE MPUPOBI U YeJIOBeKa, KOToOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUSI.

TecHo B3auMOAEWCTBYS C JpPYIrMMH €CTECTBEHHBIMH HayKaMH, XUMHS cTaja
HEOTHEMJIEMOI YacTblI0 MHPOBOH KYJIbTYphbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOIO TpyAa M
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa CO3uJaTeNlbHasl, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HSKOJOTHYECKONW OE€30MacHOCTH W
OXpaHbl 3J0POBbSI.

B cooTtBercTBHM ¢ OOmIMMH LENSMH M TPUHLHUIIAMHU CpelHero olmiero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHUS B KHM3Hb COLUYMA,
IPOAOJIKEHH 00pa30BaHus B Pa3IMYHbIX 00IACTIX, HE CBA3AHHBIX HEMTOCPEJICTBEHHO C XMMUEH.

CocraBnsiomuMu  mpeamera «XUMHS» SBISIOTCS 0a30Bble Kypcebl — «OpraHudeckas
XUMHA» U «OO01Ias 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUHN MO HEOPTaHUYECKOW XUMHHU (C BKIIOUEHUEM
3HaHWH W3 O0IIel XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JAaHHOW CHCTEMbl 3HAHUH



IpU HM3YYCHHUH TMpeaMeTa O0eCreYrBaeT BO3MOXXHOCTh PACCMOTPEHHS BCErO0 MHOT000pas3us
BEIIIECTB Ha OCHOBE OOIINX MOHATHIH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa coaepkanus KypcoB — «Oprannueckas xumus» u «OO0mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUPOBAHA B MPOTPaAMME 10 XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
ydeOHOro Marepuaia W OO0yCIOBJICHAa HCTOPUYECKM OOOCHOBAHHBIM DPa3BUTHEM 3HAHWHA Ha
ONPEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX M JJIEKTPOHHBIX NPEACTABICHUN O CTPOCHHUM BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pazBuTHe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHWs TEPBOHAYAILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBS3M, KIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIICCTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUH.

[Ton HOBBIM YIJIOM 3pe€HHsI B MpeaMeTe «XuMus» 0a30BOr0 ypOBHS paccMaTpHUBaeTCA
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHUS TEOPETHUSCKUNA MaTepuan |
dakrosornueckrue CBEACHHs O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUS» O0YYArOIIUMCS TPEJOCTABISACTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
riry0Ke TMOHSATh MCTOPUYECKOe W3MEHEHHe (PYHKIMI 3TOro 3akoHa — OT 0O0oOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHMN O BaKHEWIHMX BEUIECTBAX, UX COCTaBE, CTPOCHHM, CBOKMCTBAX U
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLIMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHseTcss B Kypcax 10 wum 11 kiaccoB naieMeHTaMu  COJEp)KaHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBaIOT €€ poJib B IIO3HABATEIBHON U
MPAKTUYECKON IESITeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBXKEHUS K TpOIECcCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH()OPMAIIMIO U NMPUMEHSATH €€ JIJIsl MOIMOJIHEHUS 3HAHUM, PeIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1enom coxepxkanue
y4aeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaroInXCcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi MMOHUMaHUS (PUIOCO(DCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, ITI03HABAEMOCTb ITPUPOJHBIX SBJIEHUN MYTEM DKCIEPUMEHTA
W pEeIIeHUS TPOTUBOPEYHH MEXKIy HOBBIMU (aKTaMH W TCOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HAaHHE POJIM XUMHUHU B PEIICHUH DKOJOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IAHUS HOBBIX TEXHOJIOTUIA U MAaTEPHUAJIOB.

B mnnane pemeHus 3agad BOCIHMTAHUSA, PAa3BUTHS U COLMATM3AIUU  OOYYArOMIUXCS
MPUHATBIE OPOTrpaMMON MO XHUMHHU MOJXOJbl K ONPEACIICHUIO COJIEpPKAHUS U IMOCTPOEHHUS
npeaMeTa MpeayCcMaTpuBaloT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX NEHCTBUN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
o0paboTku wuHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHUS OMbITa TMPAKTUYECKOH U
HCCIICIOBATEIbCKON JICATEILHOCTH, 3aHUMAIOIICH Ba)KHOS MECTO B MIO3HAHUH XUMHHU.

B npaktuke npenogaBaHus XMMUAU KaK HAa YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMsl, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TMPH  ONPEACICHHH  COJEPKATeIbHON
XapaKTepUCTUKU LeJeld HM3y4YeHHsl MpeaMeTa HalpaBiICHUEM IEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUIIMOHHO Tpu3HAETCs (QOpMUpPOBaHHME OCHOB XHUMHUYECKOW HaykHm Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW JEATEIBHOCTH 4YEJIOBEKa M KAaK OJHOIO U3



KOMIIOHEHTOB MHpPOBON KyJbTYphl. C METOAUWYECKOM TOYKM 3pEHUs TaKoW TMOAXOA K
OIIPE/EIICHUIO LIEJIel U3YUEHHUS [IPEIMETA SBJISIETCSI BIIOJIHE OIIPAB/IAHHBIM.

CornacHo JaHHOM TOYKE 3pEHMs TJIABHBIMM IIENIIMU HM3y4YeHHs MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

o dbopMUpOBaHHE CHCTEMbl XHMHYECKMX 3HAHMM Kak BakKHEHIIeH cocTaBIsomen
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOpPOM JIeKaT KIIOYEBbIE TOHSTHS,
(byHaaMeHTaNbHBIE 3aKOHBI U TEOPUM XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U MOHHUMAaHUE
CYILIHOCTH JOCTYIHBIX 00OOIIEHUI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HaKOMJIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

o (dbopMUpOBaHHE U PAa3BUTHE MPEJCTaBICHUI O HAYYHBIX METOJaX MO3HAHHs BEUIECTB U
XUMHUYECKHX peakluid, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUW OPHUEHTUPOBATHCS B MHpPE
BEIIECTB M XHUMHMUYECKHX SIBIICHUM, HMMEIOIIMX MECTO B TMPUPOJAE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

o pa3BUTHE YMEHHHA H CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJEHHEM W
OOBSICHEHUEM XUMHUYECKOTO PKCIEPUMEHTA, COOJIIOJICHUEM TpaBUil 0€30MacHOTO OOpalieHus ¢
BEIIIECTBAMH.

Hapsny ¢ aTtum, copepxatenibHas XapakTepUCTUKa L€ U 3a7ad U3ydeHHs IpeaMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJbIIEH
CTEMEHH OTAAETCS NPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJiep>KaHusi oOyueHus,
OpPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIMYCKHUKA 00I€00pa30BaTeIbHOW OpraHu3alllH,
BJIAJICIOIIEr0 He HaOOpOM 3HaHMM, a (YHKLIHMOHAJIBHOM IPaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU W TPUMEHEHUS WX B peabHOW XU3HU IS PEIICHUS
MPAKTUYECKUX 3a7au.

B cBa3u ¢ »TMM mnpu u3ydeHMM MpeaMeTra «XUMHS» JOMHHHPYIOIIEEe 3HAueHUe
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajanTanus o0y4aromMxcs K  YCJIOBUSIM  JUHAMUYHO  Pa3BUBAIOILEroCs  MMHpa,
dbopMupOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe y OOYy4YalOIIMXCS KIIIOUEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHILIUN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NIl PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TPOOIeM,
MOMCKA, aHanmm3a W 00paboTku WHOOpPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHs OTbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe JJI OLIEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00yJaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIb30BaTh COBPEMEHHbIE HH(OPMaIlMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHaln3a yueOHO! U HAyYHO-TIOMYIIpHOU WH(DOPMALIUKA XUMHUYECKOTO
COJIepKaHus;

dbopMUpOBaHUE U Pa3BUTHE Y 00YYAIOMINXCS aCCOIMATHBHOTO M JIOTHYECKOTO MBIIIJICHHS,
HaAOJI0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYarommxcs YOESKIEHHOCTH B TYMaHUCTHYECKON HaIlpaBI€HHOCTH
XUMUHM, €€ BaXHOW pOMM B  pEIIEHUH TH00alnbHBIX  MPOOJEM  palloHaIbHOTO
MPUPOIONOIL30BaHUS, TOMOJHEHUS SHEPreTHYECKHX PECYpCOB M COXPAHEHUS MPUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY



3JI0POBBIO, & TaKXKe MPUOOPETEHMSI OIbITa UCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYECCKIUMH SIBIICHUSIMHU.

B yuebHom mnaHe cpenHero oOmiero oOpa3oBaHHs IMpeaMeT «XUMHsS» 0a30BOr0 YpPOBHS
BXOJIMT B COCTaB MpeIMEeTHOH obnacTu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OO61ee ynCiIO 4acoB, OTBEAEHHBIX AJISl U3y4EHHUS XUMUHU, HA 0a30BOM YpOBHE CpPEIHETO
obmero obpazoBanusi, cocrapisier 68 vacos: B 10 kmacce — 34 uvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 gac B Henemo).

Pabouasi nporpamma chopmMupoBaHa ¢ Y46TOM padoyeii MporpaMMbl BOCIIUTAHHUS:

- YCTaHOBIICHHE JOBEPUTEIBHBIX OTHOIICHUH MEXKIy yUYUTEIeM M €ro y4eHHKaMH,
CIOCOOCTBYIOIIMX MO3UTHUBHOMY BOCHPHUSTHIO y4YalIUMHCS TpeOOBaHUI W Mpoch0d y4HUTEs,
MPHUBJICYCHUIO WX BHHUMaHUS K OOCYXJaeMOW Ha ypoke WH(OpMAIUW, aKTUBU3AIMMH WX
MO3HABATEJILHON 1eATEIbHOCTH;

- TOOYX/IEHUE IKOJIBFHUKOB COOJIIO/IATh HA YPOKE OOUICTIPUHSTHIE HOPMBI TTOBEICHUS, MTPaBHUIIa
oOmieHust co crapmuMu (Y4UTeNssMU) M CBEPCTHUKAMH (LIKOJIBHUKAMHM), TPUHIIUIBI Y4eOHOMN
JUCITUTUIMHBI © CAMOOPTaHU3AIINY;

- TpUBICYCHHE BHUMAHHS MIKOJPHUKOB K IIEHHOCTHOMY acCIeKTy H3Yy4aeMbIX Ha YpOKax
SABJICHUM, OpraHu3anus uX paboThl € IMOJIy4aeMOW Ha YpPOKE COIHAIbHO 3 3HAUYUMOU
uH(popMaliell — MHUIIMUPOBAHUE €€ O0O0CYXICHUSI, BHICKA3bIBAHUS YYAIIUMHUCS CBOETO MHEHUS
10 €€ MOBO/Y, BBIPAOOTKH CBOETO K HEl OTHOIICHUS;

- HUCIOJb30BaHUE BOCIUTATENIBHBIX BO3MOXKHOCTEHM COJAEp)KaHUS Y4eOHOro mpeaMeTa uepes
JNEMOHCTPAIMIO JIETSIM TMPHUMEPOB OTBETCTBEHHOTO, T'PAXTAHCKOTO TIOBEICHUS, IMPOSBICHUS
4eJI0BEKOIIO0Us U 10OpOCepIeUHOCTH, Yepe3 MoAOOp COOTBETCTBYIOIIUX TEKCTOB JUISl YTCHMS,
3a/1a4 JUIsl petieHus1, TpoOJIEeMHBIX CUTYAIUH I 0OCYXKIEHHUS B KJIacce;

- MPUMEHEHUE Ha ypOKe WHTEPAKTUBHBIX (OpM pabOTHl ydalIUXcs: MHTEIUIEKTYalbHBIX UT,
CTUMYJIMPYIOIIMX TT03HABATEIbHYI0 MOTHBAIIMIO MIKOJHHHUKOB; JWCKYCCHH, KOTOpBIE aOT
yUYalMcsi BO3MOXKHOCTh MPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO AHMANIOra; TPYHIOBOMN
paboTel wiM paboThl B TMapax, KOTOpble y4yaT UIKOJBHUKOB KOMaHAHOM pabore u
B3aMMOJICHCTBHIO C IPYTHUMH JIETHMU;

- BKJIFOUEHHE B YPOK MTPOBBIX MPOIEIYP, KOTOPHIE IIOMOTAIOT MOAAEPKATh MOTHBAIIMIO JIETEH K
MOJYyUYEHUIO0 3HAaHUM, HATKWBAHUIO TO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOIIEHHMH B KIacce,
MIOMOTal0T YCTaHOBJIEHUIO JOOpOKenaTeIbHON aTMOCc(ephI BO BpeMs ypOKa;

- opraHuzanus IepcTBa MOTHUBHUPOBAHHBIX H OPYAUPOBAHHBIX ydYallUXCS HaA UX
HEYCIEBAOIMMHI OJHOKJIIACCHUKAMHM, JAIOMIETO INKOJBHUKAM COIMAbHO 3HAYUMBIA OIBIT
COTPYIHUYECTBA U B3aMMHON TTOMOIIIH;

- WHUIMHPOBAHUE W TOIJCPKKA HMCCIETOBATEIHCKON JEATEIBHOCTH IIKOJIBHUKOB B PaMKax
peanu3alud UMH WHAWBHIYATbHBIX M TPYIIOBBIX HCCIEIOBATENLCKUX IMPOEKTOB, YTO JAacT
MIKOJHHUKAM BO3MOXHOCTH TPHUOOPECTH HABBIK CAMOCTOSITEIFHOTO PEIICHUS TEOPETHYECKON
po0OJIeMbl, HABBIK TEHEPUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX HJIeH, HABBIK YBAKUTEIHHOTO
OTHONICHHUS K 9yXKUM ujaesM, 4 ohopMIeHHBIM B paboTax APYTUX HCCIEI0BaTEICH, HABBIK
MyOIMYHOTO BHICTYIUICHUS TIepe]] ayJUTOPHEH, apryMEHTUPOBAHUS U OTCTAMBAHMS CBOCH TOUKU
3peHusl.



COJAEPKAHUE YYEBHOI'O ITPEJIMETA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeTr opraHM4ecKod XMMHH: €€ BO3SHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B IOIYYCHHUH
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHenuii A. M. byrneposa,
e€ OocHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COESAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[TpencraBienue o kiaccuduKanuy opraHudeckux Beniects. HomMeHknarypa opraHmueckux
COEIMHEHUIN (cucTemMaTuyeckas) M TPUBHAIbHBIE Ha3BaHHUS BaKHEHIIMX NpeACTaBUTENCH
KJIACCOB OPraHU4ECKHX BEUIECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl MU3YyYEHHS BEIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB U MaTepuajaMM Ha UX OCHOBE, MOJECIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BEIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (IU1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOCHHME, I'OMOJIOTMYECKMH psa. MeraH m 3TaH — mnpocreimue
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHHs1), HaX0XKJICHUE B IPUPOE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psiA. DTUIEH U IPONWIEH — MpocTeiiune
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U TIPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u merunOyraauen-1,3: cTpoeHue, BakKHEHIIME XUMHUYECKHE
cBoiicTBa (peakus noaumepusanun). [logydeHre CHHTETHUECKOTrO KaydyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHs, TOMOJIOTMYECKUH psA. ALETHIeH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHNUS, THAPATALIUHU, TOPEHHUS ), TOJTyUYECHHE U IPUMEHEHUE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA (peakuuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUposanus U HUmMpo8aHus), noayyerue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YTIIEBOOPOJOB. IIpupoaHblil ra3 u monyTHble HE(TAHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb 1 MPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJILHBIE METO/bI M3Yy4YEHHS BEIECTB M MX NPEBPAILICHUN: O3HAKOMIJIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €ro CBOMCTB.

PacuérHble 3anaum.

Bbluncnenuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOIMYEeCTBa
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKLIUN).




Kuciaopoacoaep:xaimme oprann4ecKkue coeIMHEeHUs

[IpenenpHbIE ONHOATOMHBIE CHUPTHL. MeETaHOI M 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBA (peaklUMU C aKTUBHBIMU METaJUIaMH, TaJlor€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHN3M YeJIOBEKa.

MHOroaToMHbBIE CHUPTHL. DTWICHIJIMKONIb W TIUIEPUH: CTpOeHHUe, (u3nueckue Wu
XMMHYECKHE CBOMCTBA (B3auMOJeMCTBUE CO IIETOYHBIMU METaJlJIaMU, Ka4eCTBEHHAsl peaKiys Ha
MHOIOaTOMHBIE CHUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. [IpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

@deHo: CTPOCHHE MOJIEKYJIbl, (DU3MUYECKHME M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ilpumenenue ¢enona.

Anbnerunsl U kemownvl. DopManbiaerui, aueTadbAETHI CTPOCHUE, (QU3UUECKUue MU
XUMHYECKHE CBOMCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIE pEAKIIMH),
IIOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHast KUCIOTHI:
CTpoeHue, pU3NUeCKue U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIME I KJlacca KUCIIOT, peaKIusl
sTepudUKaNMU), TOoNydeHHe U npuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE NEHCTBUE.

Crnoxnble 3¢Upbl KaKk NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosorudeckas poib KUPOB.

VYrneBosl: cocTaB, KiaccupuKaus yrieBoJoB (MOHO-, TU- U noymcaxapusl). ['oko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM meau(ll), okucieHne amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXKACHHE B MPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemironosa kak npupojHble noiauMmepbl. CTpoeHue Kpaxmala U LeJUTFOJIO03bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs peakiHsl ¢ HOJ0M).

OKCHepUMEHTAJIbHBIE METOJbl HM3YyYEHUs BELIECTB W MX IPEBpAllEHUil: MpOBEJEHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
cnupToB (B3auMojeiicTBue raunepuHa ¢ rugpokcuaom memu(ll)), ampaerunoB (oxucieHue
aMMHUauHbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
KpaxMaja C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHMIO XHMMHUYECKOM peakuuu (Macchl, o0OBbEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHnueckue coenuuenus. Gusnueckre u XuMHYECKHE
CBOWCTBA AaMHUHOKHUCJIOT (Ha NpuMepe TIIUIMHA). buojorumueckoe 3Haue€HHE aAMHHOKHUCIIOT.
ITenTuaer.

benku kak mpuUpoOIHBIE BBICOKOMOJIEKYJISPHBIE coequHEeHMs. [lepBuuHas, BTOpUYHAs U
TpPEeTU4Hasl CTPyKTypa OenkoB. XHMMHUYECKHE CBONCTBA O€JIKOB: THUIPOJIU3, JEHATyparus,
Ka4eCTBEHHBIC pEaKIUH Ha OENKH.

OKclepUMEHTAlIbHbIE METOJbl M3Y4YEHHs BEIECTB W MX IpeBpallleHuil: HalOirofeHue u
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OEIKOB IpPH HArpeBaHWHU, LIBETHBIC
peakiuu OeIKOB.



BbIcOKOMOIIeKYJISIPHBIE COeIMHEHUSI

OCHOBHBIC TOHSTHS XMMHHU BBICOKOMOJIEKYJSIPHBIX COCIMHEHHHA: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCALUSI.

OKcIiepUMEHTaIbHbIE METO/bl U3YyYCHMs BEIIECTB M UX IPEBPALICHUN: O3HAKOMIIEHUE C
00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanus MeXIpenMETHBIX CBSI3€H NpU M3ydyeHUM opraHumdeckoid xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OOme ecTeCTBEHHO-HAy4YHbIC TOHSATHUS: SIBJICHWE, HAYYHBIH (aKkT, TUIMOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KiIacCUpUKaALMs, IEePUOAUYHOCTb, HAOIIOJCHHUE, H3MEpEeHHe,
OKCIIEPUMEHT, MOJICTTPOBAHUE.

dusmka: MaTepusi, SHEPIrHsl, Macca, aToOM, JIEKTPOH, MOJIEKYJIa, SHEPreTHYECKUN YpPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUsl.

Bbuonorus: kierka, opraHusM, Omocdepa, OOMEH BEHIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHoorus: NUILEBble MPOIYKThI, OCHOBBI PAI[MOHAIBHOTO MUTAHUS, MOIOIIME CPECTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPErapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMuyeckuit 3nemMeHT. AToM. Sapo aroma, U30TONBI. OJIEKTpOHHAs 000JI0YKa.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, p-, d- anmeMeHTsl. OCOOCHHOCTH
pacnpeneseHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHOOB.
OJeKTpoHHask KOH(UTYypalys aTOMOB.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuUMHYEeCKHMX 3yeMeHToB [[. M.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECcKOro 3aK0Ha B Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XHUMHYECKas CBA3b. BUAbl XMMHUYECKOH CBs3M (KOBaJIEHTHAS
HEenoJisipHasl W TOJSApHas, MOHHAs, MeTajuindyeckas). MexaHu3sMbl o0Opa3oBaHHsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemectBa MONEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTre 0 gucnepcHBIX cucTeMax. MICTMHHBIE H KOJUTOMIHBIE PAaCTBOPBI. MaccoBast 10
BELIECTBA B pacCTBOPE.

Knaccudukanmst Heopranwmdeckux coeauHeHuid. HomeHkimatypa  HEOpraHMYECKHX
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IUYHBIM
KJIACCaM.



Xumuueckass peakius. Krnaccudukanus XUMHYECKHMX pEakIuid B HEOPTraHUYECKON H
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPrUU NMPU XUMUYECKUX PEAKIUAIX.

CKOpOCTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (hakropoB. OOpaTHMbIE pEaKIUH.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIMSIONIME HA COCTOSHHE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponuTrdeckas auccoruainus. CwibHbIe W Ciiadble IEKTPOoauThl. Cpema BOIHBIX
pPacTBOPOB BEUIECTB: KUCJIAsl, HEUTPAIbHAS, IIETIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHU.

OKCNepUMEHTANIbHBIE METOAbl M3YYEHHUsI BEIIECTB M UX IPEBPAILCHUI: JEMOHCTpAIUs
tabmun «llepuoguyeckas cuctema xumuueckux siaemeHToB [[. U. MenpaeneeBay, usydenue
MojeNIed KPUCTAUIMYECKHX PEmETOK, HAOII0JIeHHe ¢ ONHCaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpENIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOIO OOMEHa), MpOBEJIEHUE NPAKTHUUECKON paboThl «BnusHue pa3nuyHblx (AKTOpOB Ha
CKOPOCTbh XUMHYECKOU pEaKIIUN».

Pacuérnnie 3agaum.

PacuéTpl 0 ypaBHEHUSIM XUMUYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacu€Thl C UCIOJIBb30BAHUEM TTOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heopranuueckasi xumusi

Hewmerannsl. [Tonoxenne HemeraminoB B [leproandeckoi cucteMe XuMHUECKUX AJIEMEHTOB
J. U. MenneneeBa u ocoOEHHOCTH CTpPOCHHS aTOMOB. Du3HUECKHE CBONCTBA HEMETAJLIOB.
AnoTponusi HEeMETauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVMUYECKHE CBOWCTBA Ba)XHEHMIIMX HEMETaIOB (TaJloTeHOB, cephl, a3zoTa, (ocdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IprMeHeHrne BaXKHEUIIINX HEMETAUIOB U UX COCTMHEHUN.

Meramnel. [lonoxenue meramnos B [lepuoanueckon cucTeMe XUMHUYECKUX 3JIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢duznueckue cBoiicTBa MeTamioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKECHUH
METaJIJIOB.

XVUMUYECKHE CBONCTBA BaKHEHIIMX METAUIOB (HATPHUH, Kanmuil, Kambluili, MarHuii,
AITIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mmue criocoObl Moay4YeHus: MeTauioB. [I[pruMeHeHrne MeTaioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHBIE METO/Jbl HM3YYCHHsS BEIIECTB W WX NPEBPAIICHHUN: H3ydeHHE
KOJUIEKIIMA «MeTaluibl U CIUIaBbl», OOpa3IOB HEMETAIIOB, PEIICHHE SKCIEPUMEHTAIBHBIX
3amay, HAONIOJACHWE W  ONMUCAaHWE JIEMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBHE TUAPOKCHIA aTIOMUHHUS C PACTBOPAMHM KHCIOT W IIEJNOYel, KaueCTBEHHBIE
peaKkIny Ha KaTHOHBI METAJIOB).

PacuérHrie 3amaun.

Pacuéter mMaccel BemiecTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, PacUEThl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINU, ECITH OJTHO U3 BEIIECTB UMEET MMPUMECH.

XuMHuA 4 KM3Hb

Ponp xuMun B o0ecriedeHur 3KOJIOTHYECKOM, YHEPreTHYECKON M MUIIEBON 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkIui.

[IpencraBnenuss 00 OOMMX HAYYHBIX NPHUHIUINAX MPOMBIIUIEHHOTO  TOTYYCHHUS
BaKHEUIIINX BEIIECTB.
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YemoBek B MHpE BEIIECTB M MaTEPHAIIOB: Ba)KHEHIIME CTPOUTEIBHBIC MAaTEpUAIBI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaiabl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHMYECKUE U MUHEPAIbHBIC yI0OPECHHS.

XuMHsi ¥ 370pOBbE YEJIOBEKA: IMpaBHJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENaparoB,
npaBujia 6€30MacHOr0 MCIOIB30BaHMS IPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM JKU3HHU.

MexnpeameTHbIe CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSA3EH IPH M3YYCHHH OOIIEH M HEOPraHWYECKONH XMMUU B
11 xmacce OCYIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSTHH,
TaK M MOHSTHH, SBJISIIOUUXCS CUCTEMHBIMH JIJIsL OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHATU3,
CHUHTE3, Kiaccu(UKaIus, TIEePUOIUIHOCTh, HAOIIOCHUE, SKCIEPUMEHT, MOJIEIUPOBAaHHE,
U3MEpPEHHE, SIBJICHHE.

®dusmka: marepus, SHEpPrus, Macca, aToM, JJICKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPIeTHUYECKUN YpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3HYCCKUE BETMYMHBI U €AMHUIIBI X U3MEPECHHS, CKOPOCTb.

buonorus: kieTka, opraHusM, 3KocucTeMa, Owmocdepa, MaKpo- W MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMCH BEIICCTB B OpraHU3MeE.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonorus: XuMu4eckasi IPOMBIIUIEHHOCTb, METAJLTYPIHsl, IPOU3BOJACTBO CTPOUTEIBHBIX

MaTcpHraoB, CEIbCKOXO03SHCTBEHHOC IMpoOnu3BOACTBO, IMUIICBasa MMPOMBIIIJICHHOCTD,
@apMaHeBTquCKaﬂ IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraioB, OJICKTPOHHAA MPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHUS OOYYarOIIMMUCS
IpoTrpaMM CpPEAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABIISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-AECATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS IHpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro oouero oobpa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKON TpakIaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JHMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUKA Oa30BON HAYKH XUMUU;

TOTOBHOCTb U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBAaThCS B CBOEU JAESITEIBHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LEITOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHMUS HKOJOTMUYECKON KYyJIbTYphl U CIIOCOOHOCTH CTaBUTh ILENU H
CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yJibTaThl OCBOCHMS MpeaMeTa «XHUMHs» JIOCTUTAlOTCd B €IUHCTBE
yueOHOM M  BOCHUTATENBbHOM JI€ATE€IBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOTO
IpaXAaHCKOro OO0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHU M TpaBUJIAMH TOBEACHMS,
CIOCOOCTBYIOLTUMH TPOIIecCaM CaMOIO3HAHUS, CAMOPa3BUTHSA M HPAaBCTBEHHOT'O CTAHOBIICHHS
JTUYHOCTH 00YYaIOIIUXCSI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MpEAMETa «XUMHUS» OTPaKalT cHOPMUPOBAHHOCTH
OMbITa IIO3HABATEIbHOM M TNPAKTHUYECKOH MAESITEIbHOCTH OO0YYaloIIMXCs M0 pealu3alluu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

OCO3HaHUS 00YYAIOUTUMUCS CBOMX KOHCTHTYIIMOHHBIX MpaB M 00s13aHHOCTEH, YBaXKCHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax M MpaBUIaX MEXKJIUYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATENbHOCTH MPHU CO3/IaHUH y4EOHBIX MPOEKTOB,
pelIeHNH yUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJIHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apTyMEHTBI IPYTHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY M HAyYHOMY HAcleUI0 OTEeUeCTBEHHOU
XUMUU;

YBa)XEHUsI K TMPOIlECCY TBOpYECTBa B OOJIACTU TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTM)KCHUS HAYKU €CTh Pe3ylbTaT JUIUTEIbHBIX HAOIIOJICHHIA,
KPOHNOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpecCa M TMO3HABATEIbHBIX MOTHMBOB B TMOJYYEHUH U TOCIEIYIOUIEM aHaIU3e
nH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHOU XUMHUH;
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3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlUH, CBSI3aHHbIE C XUMUYECKUMU SBJICHUSIMHU, U IPUHUMATD
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJCHHE M TOCTYIIKM CBOMX TOBApUILIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUM STUX TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAHUS IIEHHOCTEW 370pOBOr0 M 0O€30macHoro ooOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOnrofeHusi mpaBui Oe30macHOro oOpalieHHus ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
JKU3HHU U B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUSA 1IEHHOCTH TMpaBWI HHAWBHUIYaTbHOTO M KOJJIEKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYAIUsX, YIPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOJCH;

OCO3HAHHUS TOCJEICTBUN W HENPHATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHHS aJIKOTrOJs,
HapKOTHUKOB, KYPEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATENBCKOM JEATEIHHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUJAX JESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7a4 COIHATBHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3y4YeHHIO Mpodeccuil pa3audHOTO poja, B TOM YHCIC HA
OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIMBUIYaJbHOW TpPaeKTOpHH 00Opa3oBaHUS,
Oynyuieit mpodeccun U peanuzanui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U MOTpeOHOCTEe 00IIIeCcTBa;

6) ’K0JIOrMYEeCKOr0 BOCTIUTAHUA:

HKOJIOTMUYECKH I[€JIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJAE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHUMAaHHUS TJI00ANTBHOTO XapaKTepa HKOJOTMUECKUX MPOoOJieM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HaHUS HEOOXOIUMOCTH UCIOIB30BaHUS JOCTIXKEHUNH XMUMHHU JUIS PEIIeHUs] BOIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCAILIMX BpE OKPYKAIOIIEH NpPUpPOAHOU cpene,
YMEHUS MPOTHO3UPOBATh HEOJATOMPHUSTHBIE YKOJOTHYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYHsl PA3BUTOTO DKOJOTHYECKOTO MBINIJIEHUS, SKOJOTUYECKOW KYJIbTYpPHI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HaBATEIbHOW, KOMMYHUKATUBHON U COIMATILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTHKH;

MOHMMAaHUSA CHeNUPUKA XMMHUU KaK HayKd, OCO3HaHHs €€ ponu B (HOPMUPOBAHHUH
paloOHaIbHOIO HAYYHOT'O MBIIUIEHHUS, CO3JaHUU LIEJIOCTHOTO MpeICTaBiIeHHs] 00 OKpyKaroleM
MHpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHny TpobiieM COXpaHEeHUs IPUPOJIHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOON 3HAUMMOCTH XHMHU I COBPEMEHHOH IMBUIM3AIUU: B €&
T'YMaHUCTHYECKON HANpaBJICHHOCTH M BaXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHON
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KYJIBTYpBI, PEIIEHUH TI00ANbHBIX MPO0JIeM YCTONYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOI,
DHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU  MEIHIIMHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOM(GOPTHOM KM3HU Ka)KJ0T0 4iieHa
o0I11eCTBa;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTU: MOHHMMAHUSA CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HCIOJIL30BATh MOJy4aeMbIe 3HAHHUS JIJIS
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHSI IeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (P)AKTOB M MMEIOIIUXCS JTAHHBIX
C EJBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUYECKHE 3HAHUS JUIsl peLeHus pooieM
B PCATBHBIX )KH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATEIbCKON ASITENEHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO W CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUM C JKU3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOGHHOCTAM TpyAa B pa3nuuHblx cdepax mpodeccuoHanbHOMI
JIeSATeTLHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpenmMeTHble pe3yJabTaThl OCBOCHHS Y4eOHOTO IpenMmera «XUMHUS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMBbIe 11 (POPMUPOBAHUS MHUPOBO33PEHUS OOYUAIONIMXCS MEXKTUCIHUILTHHAPHEIE
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienru UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIeCcC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHE);

VHHUBEpCaJdbHble  yueOHble  JEHCTBUS (mo3HaBaTenbHBIE, KOMMYHHUKATHUBHBIE,
perymnsTuBHblE), oOecreuuBarouie (QopMUpOBaHME (PYHKIIMOHAIBHOM TPAMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYy4YaroIIMXCS ~ MCIIOJIb30BaTh  OCBOEHHBIE  MEKIUCLUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBIE AEWCTBUS B IIO3HABATEIHHOW U
COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHble pe3yiabTaThl OTPAKAIOT OBJIAJICHHE YHHUBEPCATbHBIMU YYEOHBIMU
MO03HABATCIIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBgi1aieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalU3upoOBaTh MpoOjeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LEeNMU ACSITeNbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPHH HX JIOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaTHI ICATEIHHOCTH C TOCTABJICHHBIMHA IEIISIMU;

UCIIONIb30BaTh TIPU OCBOCHWUW 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIIEHUS — BBIICTSATh
XapakTepHbIe TPH3HAKKM TOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIacCU(UKALIUY BEIIECTB U XMMHUUECKUX PEaKIIHii;

YCTaHABIMBATh TPUUYUHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pacCyXAeHUs (MHIYKTHBHbIC, JEIYKTUBHBIC, 110 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYITHUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;
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IPUMEHATh B MPOLECCE MO3HAHUS, MCIOJIb3YeMbIE B XUMUHM CUMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPa30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHYECKOM peakuud — NpU peleHUH Y4eOHbIX
MIO3HABATENBHBIX M MPAKTUYECKUX 3334, MPUMEHSATh Ha3BAaHHBIC MOJCIbHBIC MPEACTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a30BbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METOJI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopmynupoBaTh IeMTM M 33Ja4M  HUCCIEIOBAaHUS, MCIIONb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(hOPMYyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOATENBHOTO IUIAHUPOBAHHUS M TPOBEACHUS YUYCHHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAAaTh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
POTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOAETaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHMUECKOW HCCIel0BaTeIbCKOW M HPOEKTHON JesTeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBATbCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMu (HAY4YHO-TIOMYJIApHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTS;

dbopMynupoBaTh 3ampochl M MPUMEHSTH pa3InyHble METOJbl MpPHU IOHCKe U OTOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIIOJIHEHUS YUe€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh OIBIT UCMHOJIb30BaHUS MH(MOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpejacTaBieHus WH(poOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAayYYHBIM $3BIK B KauyecTBE CpeJICTBA MNpH paboTe ¢ XUMHYECKOU
uH(popMalLMel: NPUMEHATh MEXIpeIMeTHble ((pu3nyecKkue M MaTeMaTH4ecKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OBJajieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHUBHBIMM A€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TeMbl B XOJ€ AMAJIOra W/WiIu AUCKYCCHUH,
BBICKA3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C TNpe3eHTaluell pe3ylbTaTOB MO3HABATENBbHOM AEATENbHOCTH, MONYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMMU TIPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peannzanuu y4eOHOTO MpoeKTa M (OPMYJIHPOBATh BBIBOJBI MO pe3ysibTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

OBJiaieHne YHUBEPCAJIBHBIMH PEeryJssTHBHBIMU 1€ CTBUSAMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATH CBOIO IO3HABATENBHYIO JESTEIbHOCTD,
onpenenss e€ eI U 3aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allrOpPUTM JICHCTBUN TPU BBIOJHEHUU YYEOHBIX M MCCIEOBATENbCKUX 33734,
BBIOMpaTh Hanbosiee F3(HEKTUBHBIN CIIOCOO WX PEIICHUS ¢ yYETOM MOJYYCHHs] HOBBIX 3HAHHUH O
BEIIIECTBAX U XUMHUYECKUX PEAKIIMAX;
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OCYIICCTBIIAAITD CAMOKOHTPOJIb CBOCH JCATCIIBHOCTH Ha OCHOBE CaMoOaHa/Iu3a U
CaMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATDI
10 KUIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHrudeckast XUMUs OTPAKAIOT:

c(hOpPMUPOBAHHOCTH NPEJCTABICHUN 0 XUMHUYECKOW COCTABIISIFOIICH €CTeCTBEHHO-HAYTHON
KapTUHBI MHpa, POJIM XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPBl JIMYHOCTH, ©€ (YHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOW JUIsi peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHHE CHUCTEMOM XHMMHMYECKUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloIIHe
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJICKTPOHHAS 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPUIIATENILHOCTh, XHUMHUYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIH O00BEM, YITICpPOAHBIH  CKEJIET,
GbyHKIIMOHATIbHAS TPYIMMa, paguKanl, H30MEpHUs, U30MEpbl, TOMOJIOTMYECKUN pPsid, TOMOJIOTH,
YTIICBOIOPOABI, KHCIOPOJ U a30TCOJEPIKAIINEe COCTUHEHUSI, MOHOMEp, TIOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHHYECKUX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKAIIUEe B OCHOBE TMOHUMAaHUS
MPUYUHHOCTHA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAaKTHYECKOM JISATEITPHOCTH YEI0BEKa,

c(OpMUPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIE MPU3HAKN TOHATUH, YCTAaHABIMBATh
WX B3aUMOCBSI3b, UCIIOJH30BaTh COOTBETCTBYIONIUE TIOHSATHS IIPH OMTHMCAHUH COCTaBa, CTPOSHUS U
MIPEeBpaIeHUI OPraHUIECKIX COCTUHEHU;

c()OPMUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XUMHYECKYIO CHUMBOJIUKY IS COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (HOPMYNl OPraHUYECKUX BEIECTB
U YpaBHCHUU XUMHUYECKHX pPEaKIWi, U3rOTABIMBATh MOJEIU MOJICKYJI OPTaHHMUYECKUX BEIICCTB
JUTSL UJUTFOCTPAIIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS,

c(OpPMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAIIC)KHOCTh H3YUYCHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YrimeBomopoasl, KHCIOPOJ H  a30TCOACpXKAIIUe COCIUHEHHUS, BBICOKOMOJICKYISIPHBIC
COeMHEHUs), JaBaTh MM Ha3BaHus 1o cucreMatndeckoi HoMmeHkinatype (IUPAC), a takxke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHHS OTMCIBHBIX OPTaHWMYECKHX BEIISCTB (ITHIICH, MPOIHJICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEpPUH, (QeHON, (OopManbAeTHA, aleTaabJeTui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAsl KHMCIIOTa, CTCapUHOBAS KHUCIIOTA, TIIOKO03a, (PYKTO3a,
Kpaxmall, [eJUTF0I03a, TIUIUH ),

c(OPMHUPOBAHHOCTh YMCHHS ONPEICIIATh BUIABl XUMHUYCCKOW CBS3HM B OPTaHUYCCKUX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c()OPMHUPOBAHHOCTh YMEHHS TMPUMEHSTH ITOJIOKCHHUS TEOPUU CTPOCHUS OPTaHWYECKUX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (UIHUYECKUE W
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMUHbIX KIACCOB OPraHUYEeCKUX BEIIECTB
(MeraH, 3TaH, JSTWICH, NPONWICH, aleTwieH, OyraaueH-1,3, mermnOyraauen-1,3, OeHsodn,
METaHOJ, ITAHOJ, ATUJICHTJIMKOIb, TJIUIEPUH, (EHOJ, aleTalbJeru], MypaBbUHas U YKCyCHas
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KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeJUI0I03a, aMHUHOYKCYCHAas KHCJIIOTa), WILIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaThb HCTOYHHUKH YIIIEBOAOPOIAHOTO CHIPHA
(HedTh, MPUPOMHBIA Ta3, yroyib), CIOCOOBI WX MEPEepadOTKH M IMPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB EPepadOTKH;

c(OpPMUPOBAHHOCTh YMEHHMH TMPOBOJAUTH BBIYMCICHUS IO XHMHUYECKUM YPaBHEHUSIM
(mMacchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKIHUHU I10 HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHUH BIIJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHMHUU [PU M3YYEHUM BEIIECTB U XUMHYECKHUX SIBJICHUI
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHUE 3HAHUSI JUIsl IPUHATHUS PELIEHUI B KOHKPETHBIX )KU3HEHHBIX CUTYalLlUsAX, CBSI3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHUH COOJIOATh MPaBUIa TOJb30BAHUS XUMUYCCKOU MOCYION H
71ab0paTOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUiia OOpaIlleHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU T[IJIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpallleHusi OPraHU4YECKUX BELIECTB IPU HAarpeBaHUU, NOJYyYEHUE ATHIECHA U HU3YYEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYEeCKHX BEIIECTB, JEHaTypalus OeIKOB Npu
HarpeBaHWM, IIBETHBIC PEAKIUU OEIKOB) B COOTBETCTBUU C MPABWIAMH TEXHHKH 0€30MacHOCTH
npu oOpallleHHH C BEIeCTBAaMU U J1JAOOpaTOPHBIM 00OpYIOBaHUEM, NPECTABIATh PE3yJIbTaThl
XUMHYECKOT0 B3KCIepuMeHTa B (opMe 3almucCH YpaBHEHHUH COOTBETCTBYIOIIMX peakUui Hu
(GbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKHU aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMaIHIO,
HOJYy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popMarun, UHTepHET u Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAAaTh TMpaBWiIa SKOJIOTMYECKH LeJIecoo0pa3Horo
NOBEJCHUS B OBITY M TPYJIOBOH JEATENBHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS U
OKpYXKarolled MpUPOJHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3AEMCTBMS Ha >KUBBIE OPTaHU3MBbI
ONpEACIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbici mnokaszarens I[IJIK, moscHATe Ha
npuMepax crocoObl YMEHBUICHHUS! ¥ MPEJOTBPAILIECHUS] UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUIsl 00YYaroIIMXCSl C OTPaHUYEHHBIMM BO3MOXKHOCTSIMH 370POBbsSI: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHMUS BEIECTB U XMMUYECKUX SIBIICHUH;

JUTSI CIIENBIX U CIA0OBUAALIMX 00YYarOIIMUXCS: YMEHHE UCII0JIb30BATh PEIbe(HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu XumMuyeckux Gopmyt.

11 KUIIACC

[IpenmerHble pe3yabTaThl OCBOEHUS Kypca «OOm@as U HeopraHuyeckas XHUMHUS
OTpaXkaroT:

c(OPMHUPOBAHHOCTh TPEJACTABICHUIA: O XHMHUYECKOH COCTaBIIAIOLIEH €CTeCTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUpPOBAHUU
MBILIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelICHUsT NPAaKTUYECKUX 3aJad M HKOJIOTMYECKM OOOCHOBAHHOIO OTHOILEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpenE;

BJIAJICHAE CHCTEMOW XHMMHMYECKHX 3HAHHH, KOTOpas BKJIKYAET: OCHOBOIIOJIAraloLIne
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- DJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH OO0BEM, BaJEHTHOCTb, JJEKTPOOTPHULATEIBHOCTh, CTEIEHb
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OKHUCJICHUS, XHUMHUYECKas CBs3b (KOBaJICHTHAs, HWOHHAsA, MeETaJIM4YecKas, BOJOpOJIHAs),
KpUCTAJUITMYECKasi  peméTka, THUIBI ~XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAsT JUCCOLMALNs, OKHCIHUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XMMUYECKOM  peaklMd, XHUMHUYECKOE€ paBHOBECHE); TEOPMM U  3aKOHbI  (Teopus
SJIEKTPOJUTUYECKON JAuccolManuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAILIEHUS SHEPTrUU MPU XUMUUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE IMOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(baKTOJIOTHUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U O€301MacHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPraHUYECKUX BELIECTB B ObITY U MPAKTUYECKOM J1eATEIHbHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBJISATH XapaKTEPHbIC NMPU3HAKU MOHSATUN, YCTAaHABIMBATH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHUH HCIONb30BATh XMMHUECKYIO CHUMBOJUKY JJISi COCTaBJICHUS
dbopMys BEHIECTB W ypPaBHEHUH XHMMHYECKHUX PEaKIHi, CHUCTEeMAaTHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPraHUYECKHX BEHICCTB (yrapHblil ras,
VIJIGKHUCIIBIA Ta3, aMMHUaK, raméHasi W3BECTh, HeTami€éHas HU3BECTb, MUTHEBAs COJA, MUPHUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHHI ONPEEIISTh BAIGHTHOCTh U CTETICHh OKUCIICHUSI XUMUYECKHUX
9JIEMEHTOB B COCIMHEHUSAX PAa3IMYHOIO COCTAaBAa, BUJ XUMHUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJUIMuecKasi, BOJOPOJAHAs) B COCAUHEHUSX, TUI KPUCTAUIMUYECKOW PEHmIETKH KOHKPETHOTO
BelllecTBa (aTOMHasi, MOJIEKYJNspHAs, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHMH;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIEKHOCTh HEOPTAaHMUECKUX BEIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIe COelMHEHUH (IIPOCThIE BELIECTBA — METAJUIBI U
HEMETAaIlIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTepHbIE THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHHMM pACKpBIBaTh CMBICT TMepuoanueckoro 3akona J[. W.
MenneneeBa W JEMOHCTPHUPOBATh €r0  CHUCTEMATH3UPYIOUIYI0, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapaKTepH30BaTh dJICKTPOHHOE CTPOEHHUE AaTOMOB
XUMHUYECKHX AieMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MeneneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOUTAIH», «IHEPTETHUYECKHUE
YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHWMHUYECKHX DJEMEHTOB MU HX
coeIMHEeHUH 1o nepuoAam u rpynnam [lepuoandeckoil cucreMbl XuMuueckux nnementos . H.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHU XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XUMUUYECKHUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIACCOB, MOJATBEPKIaTh CYIIECTBOBAaHHUE I€HETHYECKOM
CBSI3U MEXJYy HEOPraHMYECKMMHU BEIIECTBAMU C IOMOILIbI0 YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKINN;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XMMHUYECKUE PEAKIUH TO0 Pa3IHYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyroIux BEMIECTB, TEIIOBOMY JGh(deKTy peaxiuu,
M3MEHEHUIO CTENCHEeH OKUCIICHHSI DJIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUU COCTABJIATh YPABHEHHS PEAKIIUN PA3IUYHBIX THIIOB, MTOJTHBIC
U COKpaI€HHBbIC YPaBHEHHsI pPeaklMii HOHHOTO OOMEHa, YUYUTHIBAsI YCIOBUS, IPU KOTOPHIX 3TH
peakMy UIYT 10 KOHLA;

c()OPMUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKINH, TMOATBEPKAAMOIINE KaueCTBEHHBIH
COCTaB pAa3JINYHBIX HEOPraHWYECKHWX BEIIECTB, pPACMO3HABATH OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX pacTBOpPaX HEOPTAHMUECKUX BEIIECTB;
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c(hOpMUPOBAHHOCTh YMEHHMH PAaCKpBIBaTh CYHIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOr0 OaaHca ATUX PEaKIMii;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIHMH OT
pa3NuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh XUMUYECKHE MTPOIECCHI, JIEKAIUE B OCHOBE
MPOMBIIIJICHHOTO TOJIY4YeHUS CEPHOW KHUCIOTHl, aMMHUaka, a Takke c()opMHUpOBAaHHOCTH
npeicTaBieHuid 00 OOMIMX HAYYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMPOoOJieMax XHUMUYECKOTO
IIPOU3BOJCTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS C HCIOJIB30BAHUEM MOHSITHS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHONICHWH Ta30B NPU XHUMHUYECKHX
peaKIusax, Macchl BEIIeCTBAa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOTO 3(deKTa peakunu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUU COOJO/IaTh MpaBUia MOJIb30BAHUS XUMUYECKONW MOCYIAOU U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMU 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOIHATh XUMHYECKHH HSKCIEPUMEHT
(pa3znoxeHue NepoKcHaa BOJOPOAA B NPUCYTCTBUM KaTallu3aTopa, OMNPEIEIIEHUE CpPeJibl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peaKIuH, peaklud HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOoOHAT- U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3amady no temaM «Mertamib» U «Hemeramibsl») B COOTBETCTBUM C NpaBWJIAMU TEXHUKU
0€30I1acCHOCTH MPH 0OpallleHUH C BEeLECTBAMH U JIAOOPaTOPHBIM 000pPYJOBAHUEM, NTPE/ICTABIISATh
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XHMMHUYECKYIO HHQOpMaIHIO,
NOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeACTBa MaccOBOW KOMMYyHMKanuu, HHTepHET H
IPYTHX);

c(OPMHPOBAHHOCTh yMEHHUH cOOdI0AaTh MpaBHJa SKOJIOTMYECKH LEeJIeco00pa3Horo
MOBEIEHNUA B OBITY M TPYNOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaIOILeW MPUPOJHON Cpelbl, OCO3HABATh ONACHOCTb BO3JEHUCTBHS HA JKUBBIE OPraHU3MBI
onpeAeNEéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHBIIEHUS U NIPEAOTBPALICHUS UX BPEIHOIO BO3ICHCTBUSA HA OPraHU3M YEJI0OBEKA;

JUIsE 00YYaroIIMXCSl C OTPaHMYEHHBIMM BO3MOXKHOCTSIMHU 370POBbsS: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MO3HAHMS BEIIECTB M XUMHUYECKUX SBJICHUM;

JUTSL CIIENBIX U CIA0OBUAALINX 00YYarOIIUXCS: YMEHHUE UCII0JIb30BATh PEIbe(HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu XumMuueckux Gopmyt.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC

Ne
n/n

HaumeHoBaHue pa3/iejioB U TeM
NPOrpamMMbl

Pa3nea 1. Teoperuueckue 0CHOBbI OPraHNYeCcKOi XUMHUH

[IpenMer opraHnyecKoil XUMHUHU.

KoaudecTBO 9acoB

BCEro
KOHTPOJIbHbIE
padoThI
NpaKTHYECKHe
padoThI

DJIEeKTPOHHbBIE

(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

https://resh.edu.ru/su

1.1 Teopus CTpf)eHI/I}I OpraHUYeCcKux 3 bject/29/11/
coenunenunit A. M. byrieposa
Uroro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
21 [penenbHbIE YIIICBOAOPOIBI - 9 https:/_/ resh.edu.ru/su
QJIKAHBI, IIUKI0AIKAHBI bject/29/11/
29 HenpenenbHblie yriieBOJOPO/IbIL: 5 1 https://resh.edu.ru/su
' AJIKEHBI, aJIKaJIHEHBI, aIKUHEI bject/29/11/
23 ApomMaTHyecKkue yrieBoa0pOIbI 5 https:/_/ resh.edu.ru/su
(apeHsr) bject/29/11/
24 [TpuponHbIE HCTOYHUKU 3 1 https:/_/resh.edu.ru/su
YIJIEBOJIOPOIOB U UX TepepadoTKa bject/29/11/
Wroro mo pazneny 13

Pa3znen 3. Kuciiopoaconep:xaiue opranHu4eckue coeTuHEeHHsI

3.1  Cuupter. ®eHon 3 https://resh.edu.ru/
KapOoHunpHBIE COSTUHEHMS: https://resh.edu.ru/su
3.2  ampaerunsl U KeToHbL. KapOoHOBBIE 7 1 .
bject/29/11/
KucnoThl. CroxHbIe 3Quphl. Kupbl
3.3  VYrueBonsl 3 1 https://resh.edu.ru/
Hroro no paszneny 13

Pa3neua 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs

4.1  AmMuHBL. AMHUHOKUCIOTHL. benku

3 |

https://resh.edu.ru/

Hroro no pazneny

3

Paspnen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUS

5.1
Hroro no pazneny

IInactmaccel. Kayuyku. Bonokna

https://resh.edu.ru/

OBILIEE KOJIMYECTBO YACOB I1O0
ITPOI'PAMME
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11 KUIACC
KoanuecTBo yacoB
@ e DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB M TeM = L - (undposbie)
n/n NPOrpamMMbl g § g s s o0pa3oBaTe/ibHbIE
2 2% E% pecypcI
=R
2 =
Paznen 1. TeopeTnyeckue 0CHOBBI XUMHU
Crpoenue atomoB. [lepuoanueckuit
11 3akoH u [lepuoauyeckas cucrema 3 https://resh.edu.ru/su
' XMUMHYECKHX 3aementoB 1. 1. bject/29/11/
Menneneesa
19 Ctpoenue BemniecTBa. MHOrooopasue 4 https://resh.edu.ru/su
' BEIIECTB bject/29/11/
https://resh.edu.ru/su
1.3. XHUMHYECKUE PEAKIUN 6 1 1 P bject/20/11/
Wroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Meraibt 6 1 https://resh.edu.ru/
2.2 Hemerasmibr 9 1 https://resh.edu.ru/
2.3 CBit3h HEOpTaHITIECKIIX 1 2 https://resh.edu.ru/
OpraHUYECKUX BEUIECTB
Hroro no paszneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMHS ¥ KU3HD 4 https://resh.edu.ru/
Wroro no pazneny 4
OBHIEE KOJINYECTBO YACOB 11O 34 2 2
IMPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE
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11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUSI aTOMOB

22

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

01.09.2023

08.09.2023

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX DJIEMEHTOB U X COCIUHECHUM
10 TPYIIaM U Iepuoaam. 3HaueHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX 21eMeHTOB J[.J1. MeHaeneeBa B
pa3BUTHHU HAyKH

CTpOCHI/IC BEIleCTBA. XMMHUUYECKas CBs3b, ee
BUABI; MCXaHU3MBbI O6p&30BaHI/I}I
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HaSI CBA3b

15.09.2023

22.09.2023

BanenTHOCTh. D1EKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

29.09.2023

[ToHsiTHE O MMCTIEPCHBIX CHCTEMAX.
HcTrHHBIE U KOJUIOWIHBIE PaCTBOPHI.

06.10.2023




MaccoBasi 107151 BEIIECTBa B pacTBOpPE

23

10

Knaccudukanus u HoOMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas CBsI3b HEOPTAHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccugukanus XuMHUecKux peakuui B
HEOPraHWYECKON U OPraHU4YECKON XUMUH.
3aKOH COXpaHEHMsI MACChl BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALCHUS YJHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

CkopocTtb peakiuu. OOpaTumble peakuy.
XUMHUYECKOE PABHOBECHE

[TpakTtuyeckas padora Ne 1. «Bausiaue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIINI)

13.10.2023

20.10.2023

27.10.2023

10.11.2023

11

DnekTponuTHdeckas aucconuarnus. [lonstue
0 BoJIopoiHOM Tokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpTraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

17.11.2023

12

OKHCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuuu. [lonarue o0 anexkTponuze
pacIuIaBoB U pacTBOPOB COJIEH

24.11.2023

13

14

KoHnTtponbHas paboTa mo pa3aeny
«Teopernyeckre OCHOBBI XUMUW))
Merannsl, ux nonoxenue B [lepuoamueckoit

cHCTeMe XUMHUYECKHX dmeMeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTH CTPOEHUS

01.12.2023

08.12.2023




aToMoB. O01Me PU3NIECKUE CBOMCTBA
METaJIOB

24

15

16

17

CruiaBbl METaJUIOB. DJIEKTPOXUMUYECKUN
PAI HaIIPSIKEHUN METaJIOB

XUMHYECKHE CBOMCTBA BaKHEHIIINX
MeTaJuIoB (HATPHUH, Kaaui, Kaablluid, MarHUH,
AIIOMUHUI) U UX COEITMHEHUI

XHUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

15.12.2023

22.12.2023

12.01.2024

18

19

20

21

XUMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COeTUHEHUN

[TpakTuueckas pabota Ne 2. "Pemienue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
«Meramns»"

HewmeTanbl, uX MojioXeHue B
[Tepuoanueckoit cucreMe XUMHUECKUX
sneMenToB . 1. Menaeneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB
Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AmIoTponusi HEeMeTauIoB (Ha IpuMepe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

19.01.2024

26.01.2024

02.02.2024

09.02.2024

22

XHUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
AX COeINHEHUH

16.02.2024

23

24

XuMHYeCcKue CBOMCTBA a30Ta, pocodpa u ux
COeTMHEHNN

XHUMHUYECKHE CBOMCTBA yriepoaa, KpECMHUA U

01.03.2024




UX COEMUHEHUN

25

15.03.2024

25

26

27

[IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COeTUHEHUN

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teMe «HemeTtanabely. Berauciaenus mo
YpaBHEHUSAM XUMHUYECKHUX PEaKIHi U
TEPMOXUMHYECKUE PACUETHI
[TpakTuueckas pabota Ne 3. «Pemenue
SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Hemeramnsr"»

29.03.2024

05.04.2024

12.04.2024

28

KonTpoapHas padora mo Temam «MeTauib»
u «Hemertamnsl»

19.04.2024

29

30

31

32

Heoprannueckne u OpraHu4ECKUE KACIOTHI.
Heopranunueckue u opranuueckue
OCHOBaHUS

AmboTepHbIe HEOpraHUYECKUe 1
OpraHMYecKHe coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHNYECKUX U OPTraHUUYECKUX
BEIIIECTB

Posib xuMuu B o6ecrieueHNH SK0JIOTHYECKO,

3HepFCTHqCCKOﬁ U IHIIEBOM 663OHaCHOCTI/I,
Pa3BUTHU MCIUIIUHDBI

[Ipencranenust 00 0OMKUX HAYYHBIX

MPUHIUITIAX IMTPOMBIIIJICHHOTO IMMOJIYYCHHUA
BaKHEHIIINX BEILECTB

26.04.2024

03.05.2024

03.05.2024

10.05.2024

33

Yenosek B MHPE BEHICCTB U MaTCpUATIOB
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17.05.2024

34 XUMHUS U 3J0pOBBE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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24.05.2024
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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