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MNOSACHUTEJIBHAS 3AITUCKA

[IporpamMa 1O XUMHHM Ha YpOBHE CpeaHEro ooémero oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUHN K pe3yiabTaTaM OCBOCHHUs (eaepaqbHONW 00pa3oBaTENbHON MPOTrPaMMBI CPEIHETO OOIIEero
obopaszoBanust (POII COO), mpencraBieHHbIX B DenepasbHOM TOCYJAPCTBEHHOM 00pa30BaTEIIbHOM
crangapre COO, ¢ yuérom Konuenmuu npenogaBanusi yaeOHOTo npeaMeTa «XUMHs» B 00pa30BaTeIbHbBIX
opranmzaiusax Poccuiickoit ®denepanuu, peanus3yrolMX OCHOBHbIE OOpa3oBaTEIbHBbIE IPOTPAMMBI, U
OCHOBHBIX nojoxeHuil «Ctpareruu pazsutus Bocnutanus B Poccuiickoit denepanuu Ha nepuon 1o 2025
rona» (Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3padOTKe NpOrpaMMbl 10 XWUMHH, K ONPEAEICHUI0 OOIIel CcTpaTeruu
00y4yeHHMsl, BOCHUTAHUSA U Pa3BUTUS 00ydarOUIMXCs CpeacTBaMu yueOHoro npeamera «Xumus» ansa 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTaBWIM KOHIenTyaidbHble mojoxenus @OIOC COO o
B3aMMOOOYCIIOBIGHHOCTH LI€J€H, COJep:KaHus, pe3yJbTaToB OOydeHHMs U TpeOOBaHUM K YpPOBHIO
[OJTOTOBKU BBIITYCKHHUKOB.

Xummnueckoe oOpa3oBaHuE, IOJy4aeMO€ BBIIYCKHUKaMHU 00111e00pa30BaTeIbHOW OpraHu3aluy,
ABJIIETCS. HEOThEMJIEMON 4YacThi0 UX 00pa30oBaHHOCTH. OHO CIYKUT 3aBEpLIAIOIIMM 3TAllOM peaju3aluu
Ha COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KJIIOUEBBIX LIEHHOCTEH, MPUCYIIMX LEIOCTHOM cucreme
XUMHYECKOTO 00pa3oBaHMs. DTH IEHHOCTH KAacaroTCs IO3HAHHS 3aKOHOB IPHPOJBI, (HOPMUPOBAHUS
MHUPOBO33PEHHUS U OOIIEH KyJIbTyphbl UEIOBEKa, a TAKXKE JKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHUS K
CBOEMY 37I0POBBIO M MPUPOIHOM cpene. Peanmsyercs xummueckoe oOpa3zoBaHre 00ydJarOMMXCsl Ha YPOBHE
cpeaHero obuero o0Opa3oBaHUs CPEeACTBAMU Y4eOHOIO mpenMeTa «XUMHsS», COAEp)KaHUEe U MOCTPOCHHE
KOTOPOTO OINpEAETICHbl B MPOrpaMMe MO XMMHUHU C YYETOM CHenu(UKA HAYKH XUMHH, €€ 3HAYCHHS B
NO3HAHUU MIPUPOJIBI U B MaTEpPUAIBHOM KU3HHU OOIECTBA, a TAKKe ¢ YUETOM OOIIMX LeJIed U MPUHLIUIIOB,
XapaKTEpU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CpeiHero obmiero odpasoBaHusi B Poccuiickoit
®enepanuu.

XUMHS Kak D3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK MIpaeT oOcoOyl0 pojib B COBPEMEHHOMU
LUBWIN3ALMK, B CO3JaHUM HOBOM 0a3bpl MarepuasbHOM KyabTypbl. OHa BHOCUT CBOM BKIax B
(GopMUpOBaHKE PALMOHAIBLHOTO HAyYHOTO MBIIIJICHUS, B CO3/JaHHUE IIEJIOCTHOTO MPEICTABICHUS 00
OKpY’KalollleM MHpe Kak O €IUHCTBE NMPHPOJBI M YeJIOBeKa, KoTopoe (GopMupyercs B XMMHUU Ha OCHOBE
MOHMMAHHUS BEILECTBEHHOTO COCTaBa OKPYXKAIOIErO0 MHpa, OCO3HAHHUS B3aWMOCBSI3H MEXIY CTPOECHUEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHMS.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMHM HayKaMH, XUMHUs CTajla HEOThEMIIEMOM 4acThiO
MHUPOBOU KYJIbTYphl, HEOOXOAUMBIM YCIOBHEM YCIIEHIHOTO TPyJa M JKM3HM KaKJOro 4ieHa OOIecTBa.
CoBpemeHHast XuMUS KaKk HayKa CO3HIaTeNlbHasl, Kak HayKa BHICOKMX TEXHOJIOTHI HalpaBlieHa Ha pelIeHne
rJ100aIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS 4YEJIOBEUYECTBA — CHIPbEBOM, PHEPreTHUECKOW, MHUIEBOH,
9KOJIOTMYECKOM 0€30MacCHOCTH U OXPAHBI 37J0POBbSL.

B cootBercTBHM ¢ OOMIMMM LEISMHU W NMPUHLIKMIAMH CPEAHEro OO0IIero oOpa3oBaHUs COAEpIKaHUE
npeamera «Xumus» (10—11 kiaccel, 6a30BbIi YPOBEHb U3YUEHHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha
OOIIEKYIbTYPHYIO TOATOTOBKY OOYYaIOLIMXCs, HEOOXOAUMYIO UM [UI BBIPAOOTKH MHPOBO33PEHUYECKHX
OpPUEHTHUPOB, YCIEIIHOIO BKIIIOUYEHHUS B KHU3Hb COLIMyMa, MPOJOJDKEHUS OOpa3oBaHHs B Pa3IUYHBIX
001aCTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsitomiuMH  TipeAMeTa «XUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHs» U
«O061mas u HeopraHUYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHsI KOTOPBIX SIBJISAIOTCS OCHOBBI
0a30BOI HayKu: CUCTEMA 3HAHUMN 110 HEOPTaHUYECKON XMMHH (C BKJIIOUEHHEM 3HaHMM U3 oOuIel XUMun) u
opranuveckoil xumuu. @opMUpoBaHUE JAHHOW CHCTEMBbl 3HAHUM MPU U3yYEHUU MpeaMeTa 0OecreurnBaeT
BO3MOXXHOCTh PAacCMOTPEHHS BCEro0 MHOTooOpa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSATHM, 3aKOHOB M
TEOPUM XUMHUH.

CtpykTypa conepxkaHusi KypcoB — «Opranudeckas xumusi» u «OO0Ias ¥ HeOpraHW4YeCKass XHMHUS)
chopMHpoBaHa B MporpaMMe MO XMMHHM HAa OCHOBE CHCTEMHOrO IOAXO0Jla K M3Y4YEHUIO Y4eOHOro
MaTepuaia M OOYyCIIOBJI€Ha HMCTOPHMYECKHM OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUW Ha OINpeneaEHHbIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOd XMMHUHU BELIECTBA PACCMaTPHUBAIOTCS HA YpOBHE
KJIACCUYECKON TEOpPHM CTPOEHHUs OpPraHUYECKUX COEJMHEHHH, a TakKe Ha YPOBHE CTEPEOXUMHUYECKUX U
AIIEKTPOHHBIX MPEJICTABICHUH O CTPOCHUH BemecTB. CBeieHus: 00 N3y4aeMbIX B Kypce BELIeCTBaX JAIOTCs
B Pa3BUTHUU — OT YIVIEBOAOPOAOB JO CIOXHBIX OHOJOIMUYECKH AaKTHBHBIX coeAuHeHuil. B kypce



OpraHMYECKON XMMHHU TMOJIY4al0T pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHUs
NepBOHAYANILHBIC MPEICTABICHUS O XWMHUYECKOW CBS3HM, KIACCH(PMKAIMOHHBIX MpPHU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEUIECTB OT UX CTPOEHUS, 0 XUMUYECKOU PEaKIuu.

[Tox HOBBIM YTJIOM 3peHHUS B MpeaMeTe «XUMus» 0a30BOr0 YPOBHS pacCMaTPUBACTCS M3YUCHHBIN Ha
YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHHs TEOPETHUECKUH Marepual U (PAKTOJOTHYECKHE CBEACHUS O
BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HEOpraHu4ecKas XUMHs»
o0ydaromuMcsl TPEIOCTaBIsSETCS BO3MOXKHOCTh OCO3HaThb 3HAUYEHHE MEPUOAMYECKOTO 3aKOHa C
00IIETEOPETUYECKUX U METOJOJIOTHUECKUX MO3UIHH, TITy0XKe NOHATh HCTOPUUYECKOE U3MEHEHHE (PYHKIUI
3TOTr0 3aKOHA — OT 0000IaroIIeH 10 00BACHSIONIEH 1 IPOTHOZUPYIOIICH.

Enunas cucremMa 3HaHMM O BaXKHEHMIIMX BELIECTBaX, HMX COCTAaBE, CTPOCHHHM, CBOMCTBaX U
OPUMEHEHUH, a TaKKe€ O XHUMHYECKHX pEaKIMsIX, MX CYHU[HOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUS
nomnonssercd B Kypcax 10 u 11 kinaccoB ajnemMeHTaMH COJEpKaHUS, UMEIOUIMMU KYJIbTYPOJIOTHUECKUN U
MPUKIATHON XapaKkTep. ITU 3HAHUSI COCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMHHU C APYTUMU HAayKamH,
pPacKpbIBalOT €€ posib B IIO3HABATEIbHONM M IPAKTUYECKOW JEATEIBHOCTH YEJIOBEKAa, CIOCOOCTBYIOT
BOCIIMTAHUIO YBA)KEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUNH XUMUH,
IIOMOTAIOT BBITYCKHUKY OPHEHTHUPOBAThCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TIpoOieMax,
CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HHPOPMAIUIO U TPUMEHATH €€ Ui MOMOJHEHUS 3HaHUH,
pelIeHNs MHTEJUIEKTYaJbHbIX M AKCIEPHUMEHTAIbHBIX HCCIIEI0BATENbCKUX 3a1ad. B 1enoM conepkanue
yueOHOro mpenMera «XUMUS» JAHHOTO YPOBHS HW3YYEHHUS OPUEHTHUPOBAHO Ha (QOPMHUPOBAHUE Y
00yJaOIUXCsl MHPOBO33PEHUYCCKOM OCHOBBI Ui MOHUMaHUS (QUIOCOPCKUX HICH, TaKuX Kak:
MaTepuaibHOE €TUHCTBO HEOPTaHWYECKOTO M OPraHUYECKOTO MHUpA, 0O0YCIOBICHHOCTh CBOMCTB BEIIECTB
UX COCTaBOM U CTPOEHHMEM, [O3HABAEMOCTb INPUPOAHBIX SBJIECHUN MyTEM HKCHEPUMEHTAa U PELICHUS
MPOTUBOPEUMIT MEKIAY HOBBIMU (haKTaMU U TEOPETUYECKUMU MPEANOChUIKAMH, OCO3HAHUE POJIH XUMHH B
pEIIeHNH SKOJIOTHYECKHX MpobieM, a Takke MpodsieM cOepexeHHs SHEPreTUYECKHX PEeCypCOB, CBHIPbS,
CO3/1aHUSI HOBBIX TEXHOJIOTUN U MaTepUATIOB.

B nane pemeHus 3ajad BOCHUTAHMS, Pa3sBUTUS M COLMAIM3ALUU OOYYAIOIIMXCS IMPUHATHIC
OporpaMMoOil 1O XUMHHM TOIXOAbl K OINpENeTCHHIO COJEpKaHWs U TOCTPOEHHUs IpeaMera
peycMaTpuBaloT GOpMHUPOBAHNE YHUBEPCAIBHBIX YU€OHBIX AEUCTBUN, UMEIONINX 0a30BO€ 3HAUEHUE IS
pa3MuYHBIX BUIOB JCSATENBHOCTH: pEIIeHUs MNpoOieM, MOHMCKa, aHaiau3a W 00paboTku WHOpMaIuwy,
HEOOXOIUMBIX JJIsi NPUOOpPETEeHUsS OIbITa MPAKTUYECKOW U  HUCCIIENOBATEIbCKONW JESTeNbHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMUMU.

B mpakTuke mpenopaBaHMs XMMHHM Kak Ha YpOBHE OCHOBHOrO OOIIero oOpa3oBaHUsA, TaK M Ha
YPOBHE cpenHero oOmero oOpa3oBaHus, NPU ONPENEICHUU COJCPKATEIbHON XapaKTepUCTUKU Lienen
U3YYEHUs T[peAMeTa HalpaBiIeHUEM IMEPBOCTENEHHONM 3HAYUMOCTH  TPAJMULMOHHO  TPHU3HAETCS
(dopMHpOBaHHE OCHOB XMMHYECKONH HAyKH KakK OOJIACTM COBPEMEHHOTO €CTECTBO3HAHMs, MPAKTUYECKOMH
JESITEIbHOCTH 4YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KynabTypbhl. C METOIMYECKOW TOUYKHU
3pEHHS TAKOM MOJXO0/I K ONPEAEIICHUIO 1IeJIe U3yUeHUs PeAMETa SIBISETCS BIIOJIHE ONPaBIaHHbBIM.

CornacHO JaHHOM TOYKE 3pEHMs TJIABHBIMHM LEISIMH M3Y4eHHUs mpeameTra «XUMHs» Ha 0a30BOM
ypoBHe (10 —11 xJ1.) siBRSITOTCA:
dbopMUpOBaHHUE CUCTEMBl XMMHMUYECKUX 3HAHUM KaK BAaKHEWINEH COCTABISIONICH eCTECTBEHHO-HAYYHOMN
KapTHUHBI MHpa, B OCHOBE KOTOPOM JeXaT KJIIOYEBbIE MOHATUSA, (yHIAMEHTAJbHbIE 3aKOHBI U TEOPUH
XUMHH, OCBOGHME s3bIKa HAyKH, YCBOCHME U TOHMMAHHE CYIIHOCTH JOCTYMHBIX 00001IeHni
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPHEH UX pa3BUTHS U CTAHOBIICHUS;
dbopMUpOBaHHE U pa3BUTHE MPEACTABICHUI O Hay4HbIX METOJaX MO3HAHHUS BEIIECTB M XUMHUYECKUX
peakiuii, HeOOXOIUMBIX ISl IPHOOPETEHUsT YMEHUN OPHEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHUX
ABJICHUM, IMEIOLIUX MECTO B IIPUPOJIE, B IPAKTUYECKON U TOBCEAHEBHOM KU3HU;
pa3BUTHE YMEHHM U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U OOBSICHEHHEM XUMHYECKOI0
9KCIEPUMEHTA, COOIIOICHUEM MPaBUII OE30IIaCHOT0 OOpAIIEHUs C BEIIECTBAMH.

Hapsiny ¢ aTum, copepxarenbHas XapaKTepUCTHKA LeJel U 3a/1a4 U3YUYEHHUs MPeMeTa B Iporpamme
M0 XUMHH YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMH MPUOPUTETAMH B CUCTEME CPEIHETO
obmero oOpazoBanus. CerogHs B MPENOJaBaHUU XUMHUHU B OOJBIICH CTENEHU OTAAETCS MPEANOUYTCHUE
MPAKTUYECKOH KOMIIOHEHTE COJAEpKaHHUS OOy4YeHHs, OPHUCHTHPOBAHHOW Ha IOATOTOBKY BBHIMYCKHHKA
001eo0pa3oBaTeIbHOM ~ OpraHM3alliy, BJIQJACIONICTO HE HAO0OpOM 3HaHWW, a (YHKIHOHAJIBLHOMN



IPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHSMH AaKTHBHOTO MOJYYEHHS 3HAHUM M NMPUMEHEHHUS HX B
peaanoﬁ JKU3HU OJ1d pCUHICHU MPAKTUYCCKUX 3a1a4.

B cBsi3u ¢ 3THM NpH M3ydeHHH MpeaMeTa «XHUMHUS» TOMUHUPYIOUIee 3HaYeHHE TPHOOPETAIOT TaKHe
LEeNU U 3a]1a4H, KaK:

ajantanys OOYydYalomMXCs K YCIOBHSM JIUHAMHUYHO Pa3BUBAIOIIETOCS MHUpA, (OPMHUPOBAHHE
UHTEJUIEKTYaJbHO  PA3BUTOW  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHMIO,  COTPYIHUYECTBY,
CaMOCTOSATEIIFHOMY MPUHSATHIO TPAMOTHBIX PEUICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAIHAX, CBA3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUCM;

dopMupoBaHne y O0Oy4arOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIUH), HWMEIOIINX
YHUBCPCAJIBHOC 3HAUCHUC IJId PA3JIMYHBIX BUAOB ACATCIBHOCTU: PCHICHUSA HpOGJ’IGM, IIOMCKa, a”HaJIu3a "
00paboTku uH(OpManUM, HEOOXOAUMBIX ISl HPUOOPETEHHs OIbITa AEATEIBHOCTH, KOTOpas 3aHUMAaeT
Ba)XHOE MECTO B IO3HAHUHM XUMHH, A TaKKe U1 OIECHKH C MO3UIMKA HKOJOTHYECKOH 0e30macHOCTH
XapakTepa BIUSHUS BEIIECTB M XMMUYECKUX ITPOIECCOB HA OPraHU3M YeJIOBEKa M MPUPOIHYIO CPELy;

Pa3BUTHUC IMO3HABATCIIbHBIX HWHTCPCCOB, HWHTCIUICKTYAJbHBIX W  TBOPUYCCKHUX cIIocoOHOCTEH
00yYaoIMXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MPHOOPETAaTh HOBBIC 3HAHHS [0 XMMHUH B COOTBETCTBHU C
KN3HCHHBIMU HOTp€6HOCT$IMI/I, HCII0JIb30BAaTh COBPCMCHHBLIC I/IH(l)OpMaIII/IOHHI)Ie TCXHOJIOTUHU IJIA IIOHMCKa U
aHaIM3a y4eOHOM U HayYHO-TIONMYJISIPHOM HHPOPMAIIMK XUMUYECKOTO COACPIKAHHMS;

dbopMHUpOBaHME U pa3BUTHE y OOYYAIOMIMXCS AaCCOLMATUBHOTO M JIOTHYECKOTO MBIIIJICHUS,
HaOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOphIe OCOOCHHO HEOOXOIHMMBI, B YAaCTHOCTH, IPHU
IJIAaHUPOBAHUHA U IPOBCACHUN XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIIUTAHUE Yy OOYYaromMXCsl YOeKIEHHOCTH B T'YMaHUCTHYECKOW HANpaBICHHOCTH XHMHUH, €&
Ba)KHOM pojin B PCUICHHUU rI100aIbHBIX HpO6JIeM palroOHAJIBHOI0 MNPUPOAOIIOJIb30BaHUA, IMOIMOJIHCHUA
9HEPreTUYECKUX PECYpCOB M COXPAHEHHUS MPUPOJHOTO PpABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OEpEKHOTr0 OTHOIICHUSI K MPHUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETEHHUS OIbITa UCIIOIb30BAHMS
NOJTYYCHHBIX 3HAHUHM U1 MPHUHSATHA TPAMOTHBIX PEUICHUH B CHUTYalMsAX, CBS3aHHBIX C XUMHYECKUMH
SIBJICHUSMU.

B yueOHOM mutane cpemHero oOmero oOpa3oBaHHs MpeaMeT «XHMHUsS» 0a30BOTO YPOBHS BXOAWT B
COCTaB MpenMeTHOH obnactn «EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OOmiee yMcIO 4acoB, OTBEAEHHBIX JUIsl M3YYEHUS XMMHUHU, Ha 0a30BOM YpOBHE CpEIHEro OOIIEero
oOpa3oBaHus, coctaBiseT 68 yacos: B 10 knacce — 34 yaca (1 yac B Hezpento), B 11 knacce — 34 gaca (1 yac
B HEJIEIIIO).

COJEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKOH XUMHMHU

[Ipeamer oprannyeckod XWMHUH: €€ BO3SHHUKHOBEHME, Pa3BUTHE M 3HAYEHHE B TOJTYYCHHUU HOBBIX
BEILECTB U MaTepuasioB. Teopusi CTpoeHUsI opraHuyeckux coenuHenuit A. M. byrtnepoBa, e€ oCHOBHbIE
nosioxeHuss. CTpyKTypHBIE (hOPMYJIBI OPTaHUYECKHUX BEMIECTB. | OMOsIoTHs, H3oMepusi. XUMHUECKas CBSI3b
B OPraHUYECKHX COCAMHEHUSX — OAMHAPHbBIEC U KPATHBIE CBSI3H.

[IpencraBinenne o kinaccuduKalMy OpraHUYECKUMX BemiecTB. HoMeHKiaTypa oOpraHMYecKHX
COeIMHEHUH (cucTeMaTH4ecKas)) W TpHUBUAIbHBIE HAa3BaHUS BAKHEHIIMX MPEACTaBUTENEH KJIaccoB
OpPTaHUYECKHUX BEIECTB.

DKCTepUMEHTAIbHBIE METO/IbI U3YUCHHSI BEUIECTB U UX MPEBPAICHHI: 03HAKOMIICHHE C 00pa3iaMu
OpraHMYECKUX BEUIECTB U MaTepuajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJl OPraHUYEeCKHX BEILECTB,
HAOJIO/IEHUE U OMHCAaHWE JEMOHCTPAIMOHHBIX OIMBITOB MO MPEBPAIIEHUIO OPTraHUYECKHX BEIIECTB MPH
HarpeBaHuu (TUIaBJICHUE, OOYTIIMBAaHUE U TOPCHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJOTHYECKUN psifi. MeTaH M 3TaH — NPOCTEUIIHNE MPEACTABUTEIN
QIKaHOB: (PU3NYECKHE U XUMUYECKHE CBOMCTBA (PEaKIIuy 3aMEeIICHHs U TOPEHHUS ), HAXOXICHNE B IPUPO/IEL,
MOJTy4YeHUE U IPUMEHEHHE.



AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUH pPAA. OTUIECH W TPONWIEH — MPOCTEeUIme
NpPEJCTaBUTENIN  AJIKEHOB:  (U3MYECKHEe M  XUMHUECKHME CBOHCTBa (peakuuu TUAPUPOBAHMUA,
rajJlOreHUPOBAHUS, TUAPATALUH, OKUCIICHHS U IOJIMMEpU3alluN ), OJyYeHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u mermnOyraaueH-1,3: cTpoeHHe, BaKHEHMIINE XWMHYECKHE CBOWMCTBA
(peaxuust monumepu3sanun). [lonydyeHne CHHTETUYECKOTO KaydyKa U PEe3UHBI.

AJNKHUHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJOTMYECKHH psii. ALETWIEH — NPOCTeHIIHiA
IpPEACTaBUTENIb AJKMHOB: COCTaB, CTpPOeHHME, (QU3NYECKHEe U XUMHYECKHME CBOMCTBAa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPAaTALlUU, TOPEHUS ), TOIy4EHUE U IIPUMEHEHUE.

Apenbl. benszon: cocraB, cTpoeHue, (¢uU3MYECKME M XHMHUYECKHE CBOMcTBa  (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJIyYeHUE U IPUMEHEHUe. Tonyon: cocmas, cmpoenue, guzuieckue u
Xumuueckue ceolcmea (peakyuu 2an02eHUpo8aHUs U HUMPOBAHUS), NOLYYeHUe U NpUMeHeHUe.
TokcuuHOCTh apeHOB. I'eHeTHueckasl CBSA3b MEXIY YIJIEBOJOPOJAMH, NMPUHAIEKAUMMHU K Pa3IU4YHbIM
KJIaccaM.

[TpupoaHbIe HICTOUHUKH YTIIEBOAOPOAOB. [Ipupoansblii ra3 u nomyTtHble HeTaHbIe ra3el. HedTh U eé
npoucxoxaeHune. CrocoObl mepepadoTKu HEPTH: MEPEroOHKa, KPEKUHT (TEPMUYECKHM, KAaTATUTUYECKUMN ),
nuponu3. [Iponykrel mepepaboTkn He)TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObiTy. KaMeHHBINH
yroJib U MIPOAYKTHI €0 nepepaboTKH.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUsI BELIECTB U UX IPEBPAIICHUN: 03HAKOMIIEHHE C 00pa3LaMu
IUIACTMACC, KaydyKoB M pe3uHbl, kojulekuuu «HedTb» u  «Yroib», MOJETUpOBAHHE MOJEKYI
YIJI€BOJOPOAOB U TaJOTE€HONPOU3BOJHBIX, MPOBEACHUE NPAKTUYECKOW PAOOTHI: MOJyYEHUE ITUJIEHA U
U3YYEHHUE €r0 CBOWCTB.

Pacuérnble 3anaum.

Bbluucnenuss mo ypaBHEHMIO XMMHYECKOH peakuuu (macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIHH MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX
BEILIECTB MU NPOYKTOB PEaKIUH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHble OTHOATOMHBIE CIUPTHI. METaHON M 3TaHOI: CTPOEHUE, (PU3MUECKUE M XUMHYECKUE
CBOMcTBa (peakuMM C AaKTUBHBIMM MeETajlIaMM, TaJOr€HOBOJOPOJAaMH, TOpEHHE), IPHUMEHEHHUE.
BonoponHeie cB3u MEX 1y MOJIEKYJIaMH CIUPTOB. JlelficTBHE METaHOJIa M 9TaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaTOMHbI€ CHUPTHL. ODTUJICHTIUKOJIb U TJMIEPUH: CTPOCHHUE, (U3NYECKHE U XMUMHUYECKHE
CBOWCTBa (B3aMMOJEHCTBUE CO ILNEIOYHBIMU METaJUIaMH, KAaueCTBEHHAs pEaKlMs Ha MHOIO0ATOMHBIE
cnupThl). JlelicTBue Ha OpraHu3M uenoBeka. [IpuMeHenne riuuepyrHa u STUIICHTJTUKOIISL.

@eHosl: CTpOEHHE MOJIEKYJbl, (DU3MYECKHEe M XUMHMYECKHEe CBOMCTBA. TOKCHMYHOCTH (heHoIa.
[Ipumenenue denona.

Anprerugpl U kemonvl. DopManbaerujl, aneTaiabIeru]: CTpoeHHe, (pU3MuecKue U XUMHUYECKHE
CBOICTBa (peaKMy OKUCIECHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEaKLIMN), TOJIy4eHUE U IPUMEHEHUE.

OnHOOCHOBHBIE Ipe/ieNibHbIe KapOOHOBBIE KUCIOTH. MypaBbUHasl U YKCYCHasl KMCIJIOTBL: CTPOCHHE,
¢usnyeckue U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME AJI Kjlacca KHUCIOT, peakiusi 3TepuduKalun),
nojy4yeHue u npuMmenenure. CTeapuHoOBas U OJEMHOBAsI KMCIOTHI KaK MPEICTABUTENH BBICIIUX KapOOHOBBIX
KHUCIOT. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe AeHCTBUE.

Crnoxnble 3pUpbl Kak MPOU3BOJHBbIE KApOOHOBBIX KHCHIOT. ['Maponn3 ciokHbIX 3¢upoB. JKHpHL
I'mnponus xupoB. [Ipumenenune xupos. bruosornueckas posb )KUPOB.

VYrneBoasl: cocTaB, KJIAacCH(HKAIMS YIIeBOJAOB (MOHO-, JAW- M Ioyucaxapupisl). [nokoza —
IpOoCTEHIINKA MOHOCaxapHa: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3HUECKhe M XUMHYECKHE CBOICTBa
(B3aumogpeiictBue ¢ ruapokcugaoM Mmeau(ll), oxucieHnme amMMuauHbBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHUE TJIIOKO3bl), HaXOXKJIEHUE B TMPUPOJE, MPUMEHEHHE, OUOIOruyeckas poJb.
®orocunTe3. PpyKTO3a KaK U30MEP TITHOKO3HI.

Kpaxman wu wmemmonoza kak mnpupoiHble monuMepbl. CTpoeHHE KpaxMmana M LEeJUTIOIO03bI.
dusnyueckue 1 XMMUYEeCKHe CBOMCTBA KpaxMaia (THIpoJIn3, KaUeCTBEHHAs PEAKLIUs C HOI0M).

DKCrepuMEHTAIbHBIE METO/Ibl U3YUEeHHsI BEUIECTB U UX MPEBpAIICHUI: TPOBEeHHE, HAOI0IeHIE 1
ONMCAHNUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIMPTOB, KAYECTBEHHBIE PEAKLHUU OJHOATOMHBIX
crupToB (OKHCIeHne dTanona okcuaoM mMeau(ll)), MHOroaTOMHBIX CTUPTOB (B3aUMOCHCTBHE TVIMIICPUHA C
ruapokcugom wmenu(ll)), ampaerunnoB (OKUCIEHHE aMMHAYyHBIM pacTBOpoM okcuma cepebpa(l) u




ruapokcuaoMm meau(ll), B3ammMopeicTBHe Kpaxmaia C HOAOM), MPOBEICHHUE MPAKTUYECKOH padOTHI:
CBOMCTBA PaCTBOPA YKCYCHOM KHMCIIOTBI.

Pacuérnrle 3agayn.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakmuu (Macchl, 00bEMa, KOJMYECTBA HCXOTHOTO
BEIIECTBA MJIM IPOAYKTa pEeaKklUM MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJAHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

A3oTcozeprkanie OpraHn4eckie COeIMHEHNUS.

AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHnvecKrue coeAnHeHus. Pu3nveckrue 1 XMMHYECKHE CBOMCTBA
aMHHOKUCIIOT (Ha puMepe INuiuHa). buonornyeckoe 3HaueHrne aMUHOKUCIIOT. [lenTusl.

benku kak npupojHbIe BBICOKOMOJIEKYJIApHBIE coelnHeHus. [lepBuuHas, BTOpUYHas M TPETHYHAs
CTPYKTypa OeskoB. XMMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypalks, KaueCTBEHHbIE PEAaKIUU Ha
OeJKHU.

OKclepUMEHTAIbHbIE METO/bl M3Y4YEHHUs BEIIECTB M MX IPEBpALlCHUH: HAOIIOACHUE M OIMCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IGHATYpalus OEIKOB ITPHU HArPEBAHUH, LIBETHBIE PEAKIIUU OCJIKOB.

BbicokoMoIeKy I pHBIC COCIUHEHUA

OcHOBHbIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
3B€HO, CTENEHb IIOJUMEpPU3ALMM, CpeHsAs MOJEKyJIsapHas Macca. OCHOBHBIE METOAbBl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MTOJIMMEPU3ALUs U ITOJIUKOHICHCALIMSL.

OKcrepUMEeHTaIbHbIE METO/Ibl M3yYEHHs BEILECTB U MX MPEBpAILIEHUI: 03HAaKOMJICHHE ¢ 00pa3liaMu
IPUPOJIHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpenMETHBIX CBsi3ed MNpU M3YyYEHUM opraHuudeckod xumuu B 10 kmacce
OCYILECTBIISICTCSL Yepe3 MCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX MOHATUI, TaK W IOHATHI,
ABJIAIOLIUXCSI CHCTEMHBIMHU JUISI OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIMKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIC OHATHS: SABJICHUE, HAYUHBIN (DaKT, TMIIOTE3a, 3aKOH, TEOPHsl, aHAIIU3,
CUHTE3, KJ1accu(uKalus, NepuoJu4HOCTb, Ha0II0I€HHE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIINPOBAHHUE.

®usnka: Marepus, HSHEPrus, Macca, aTroM, DJJEKTPOH, MOJEKYJa, JHEPreTUYECKUH YPOBEHb,
BEIIECTBO, TeJO, O0BEM, arperaTHOE COCTOSHUE BEUIECTBa, (PU3NYECKHE BEIMYMHBI U EIUHUIBI UX
WU3MEpEHMUS.

buonorus: knerka, opranusm, ouocgepa, 0OMEH BEIIECTB B OpraHu3Me, POTOCUHTE3, OMOIOTMUECKU
aKTUBHbIE BelllecTBa (O€IKH, YIIeBOAbI, KUPbI, (PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIINBO, PECYPCHI.

TexHonorus: MNHILEBbIE IPOAYKTHI, OCHOBBI PAallMOHAJIBHOTO IIMTAHHSA, MOIOIIME CpEACTBa,
JIEKapCTBEHHBIE U KOCMETUYECKHE MpenapaThbl, MAaTEPUaJIbl U3 HCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KUIIACC

OBLIASA N HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYEeCKUH d1eMeHT. ATOM. Sapo aroma, M30TOMBL. DIIEKTPOHHAS O00O0J0YKa. DHEpreTHUECKHe
YPOBHH, MTOJyPOBHUA. ATOMHBIE OpOUTANIH, S-, P-, 0- 37eMenThl. OCOOCHHOCTH paclpeIeieHus JIEKTPOHOB
M0 OpOUTANISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(UTYpaIusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuonnueckass cucrema xumuueckux snemeHToB [[. WM. Menneneesa.
Css13b nepuoanueckoro 3akona u [lepuoanueckoii cucteMsl xumudeckux snemeHToB JI. . Menneneesa ¢
COBPEMEHHOU Teopuel CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKHX JJIEMEHTOB
U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO TPyMIaM U MepuoAaM. 3HaUYCHUE MEePUOIUIECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

CrtpoeHue BemiecTBa. XUMUYecKas CBS3b. BUIbI XMMHUECKON CBSI3M (KOBAJIGHTHAs HETOJSpHAS U
MOJISIpHAsi, WOHHAs, MeTaindeckas). MexaHu3Mbl O0pa30oBaHUS KOBAJCHTHOW XMMHYECKOW CBS3H
(0OOMEHHBI W JOHOPHO-aKIENTOpHBIN). BomopomHas cBsizb. BaneHTHOCTh. DNEKTPOOTPHUIIATEIHHOCTS.
Crenens okucineHus. MIoHbl: KAaTUOHBI U aHUOHBI.

BemiectBa MOJIEKYJIIPHOTO U HEMOJEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
Turnbl KPUCTATUNIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEMIECTB OT THUIA KPUCTATIIMYECKOU PEIIETKHU.



ITonsiTne 0 nUcnepcHbIX cucTeMax. VICTUHHBIE U KOJUTOMIHBIE pacTBOpBl. MaccoBasi 101l BelecTBa
B PacTBODPE.

Knaccudukanust Heopranuueckux coeawHeHui. HoMeHkIaTypa HEOPraHMYECKHWX BEIICCTB.
I'enernueckas cBsA3b HEOPraHMUECKUX BELIECTB, IPUHAIEKAINX K Pa3IMUHBIM KJlaccaM.

Xumunyeckas peakius. Kinaccudukanuss XuMu4eckux peakiuii B HEOPraHUYECKOM U OpraHu4ecKon
XUMHH. 3aKOH COXPaHEHHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPALCHUs SHEPTUN IPU XUMUYECKHUX
peakumsX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTb OT pa3iu4HbIX (pakTopoB. OOpaTuMble peakuuu. XUMHUYECKOe
paBHOBecue. PaKkTOPHI, BIUAIOIINE HA COCTOSIHUE XUMUYeCcKOro paBHoBecus. [Tpunnun Jle IllaTtense.

OnexTponuTtnyeckas nucconuanus. CuibHble U cradble 31eKTpoauThl. Cpena BOIHBIX PacTBOPOB
BEILECTB: KUCIIAsl, HEUTpasbHas, IIeJI0YHAsl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAIbHBIE METOJbl M3y4YeHHUS BEIIEeCTB M HMX MPEBpAICHMIA: JEMOHCTpAlMs TaOJIuIl
«Ilepnoguyeckas cucrema xumudeckux odaemeHTtoB [[. WM. MenaeneeBay, H3ydeHHE MoOJeEIEH
KPUCTAIIMYECKUX PEIIETOK, HAOMIOJACHUE U OMHCAHME IEMOHCTPAIIMOHHBIX U J1a0OpaTOPHBIX OIBITOB
(pazno)keHue MEpOKCUAA BOAOPOJAa B IMPUCYTCTBUM KaTajau3aTopa, ONPEIEIECHHUE CpPEIbl PacTBOPOB
BEIIECTB C TIOMOIIBI0 YHHUBEPCAIBHOTO HMHJAMWKATOPA, pEeakuuu HOHHOTO OOMeHa), MpOBEICHUE
IIPAKTUYECKON paboThl «BiausHue pa3nuyHbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKOW PEAKIIUI.

PacuérHrble 3a1aumn.

Pacuérbl 0 ypaBHEHUSAM XMMUYECKUX PEAKIMM, B TOM YHMCIIE TEPMOXUMHUUECKHUE PacUEThI, PaCUETHI
C UCIOJIb30BAaHUEM MTOHATHUSL «MAacCOBasi J10JIs1 BELLIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. [lonoxenue HemeramioB B Ilepuogumueckoil cucrteme xumuueckux sneMeHtoB 1. U.
MengeneeBa U 0OCOOEHHOCTH CTpoeHUs aToMoB. dusnueckue CBOWCTBA HEMETAJIOB. AJUIOTPOIUS
HEMETAJUIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yrieposa).

XVWMHUYECKUE CBOWCTBA BAXKHEHINIMX HEMETA/UIOB (TAJOTCHOB, CEephl, a3orta, gocdopa, yriepona u
KPEMHUS) U UX COSAMHEHUN (OKCHUJIOB, KUCIOPOACOACPKAIINUX KUCIOT, BOJOPOIHBIX COCITUHEHUIN).

[IprMeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramnel. Ilonoxenue meramuioB B Ilepuoanueckoint cucremMe XumMuyeckux dneMeHtoB J[. U.
MenneneeBa. OCOOEHHOCTH CTPOCHHUS IJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OOmme dusndeckue
cBoicTBa MeTa/uIoB. CIulaBbl METAJIJIOB. DNEKTPOXUMHUUYECKHUH psiJl HATPSHKEHUH METaJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPHH, KaIuil, KalbI[Ui, MarHUM, aTIOMHUHUH, IIUHK,
XpOM, KeJIe30, MeJlb) U UX COCMHEHUH.

O61mue criocoOb! Moay4YeHUs! MeTauioB. [IpyuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHS BEIIECTB M HX MPEBPALICHUN: HU3YYEHHE KOJUICKIINU
«Meramiel M CIIaBbl», 00pa3l0B HEMETAJUIOB, PEIIEHUE IKCIEPUMEHTANbHBIX 3a7ad, HaOII0JeHHE U
OMHCAaHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THUIPOKCHUIA ATIOMHHHS C
pacTBOpaMu KUCIIOT M LIeI04Yel, KaueCTBEHHbIE PEaKIIMKM HAa KaTHOHBI METAJLIOB).

Pacuérnrble 3agaqu.

Pacuétbl macchl BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIIU
00BEMY OZTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacuéThl Macchl (00bEMa, KOJTUYECTBA BEIIECTBA)
MPOJYKTOB PEAKIMH, €CIH OJHO U3 BEUIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponb xuMuu B oGecrieueHrnr 3KOJI0TMYECKOM, SHEPreTHUeCKO U MUIIeBOi 0e3011acHOCTH, Pa3BUTUHN
MeauIuHbL. [IoHATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 006 OOIMMX HAYYHBIX MPUHIMIIAX TMPOMBIIUIEHHOTO TMOJIYYeHHs] Ba)KHEHIINX
BEIIECTB.

YenoBek B MHpEe BELIECTB U MaTepUaAOB: BaKHEWIIME CTPOUTEIbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE =~ Marepuaibl, KpacKh, CTEKJIO, KepaMmMHKa, MaTepHallbl JJsi  3JIEKTPOHHUKH,
HaHOMaTepHaJibl, OpraHMYeCKUe U MUHEpPAJIbHBIE y100pEHUsI.

XuMHs M 370pOBbE YENOBEKA: IMpaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IpenaparoB, IpaBuja
0€30MMacHOT0 UCMOIb30BaHUS MPENapaToB OBITOBON XUMHUHU B TOBCEIHEBHOM JKU3HH.

MexmpeamMeTHbIE CBS3H.



Peanuzamms MeXpeMETHBIX CBA3EH MPU U3YYCHUH O0IIe W HeopraHudeckoi xumuu B 11 kmacce
OCYHICCTBIIACTCA 4YCPC3 HUCIOJIB30BAHUC KaK 06H_II/IX CCTCCTBCHHO-HAaYYHbIX HOHSITPIP'I, TaKk H" HOHHTPIFI,
SBIISIOIIMXCSI CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKIIA.

OO01mue ecTecTBeHHO-HAYYHBIE MMOHSATHUS: HAyYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOpHsl, aHATTU3, CHHTE3,
KJ1accu(puKalus, IepuoAnYHOCTb, HAOIIOCHIE, IKCIIEPUMEHT, MOJICTMPOBaHIE, U3MEPEHUE, SBIICHUE.

®usnka: Marepusi, B3HEpPrus, Macca, aroM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOIl,
pPaZvo0aKTUBHOCTb, MOJIEKYJIa, SJHEPIeTUYECKUN ypOBEHb, BEIIECTBO, T€NO, 00BEM, arperaTHOe COCTOSIHHE
BCIICCTBA, (I)I/IBI/I‘ICCKI/IG BCJIMYMHBI U CAVMHUIBI KX U3MCPCHHA, CKOPOCTh.

buonorus: kinerka, opraHusM, SKOcucTema, Ouochepa, Makpo- U MHUKPOIJIEMEHTbHI, BUTAMHUHBI,
00OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE OPO/IBL, TOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus: XUMHUYCCKad MPOMBINUICHHOCTb, MCTAJLIYprus, HNPOU3BOACTBO CTPOUTCIbHBIX
MaTepuasoB, CEIbCKOXO3AMCTBEHHOE MPOM3BOACTBO, MUIIEBAasl MPOMBILIUIEHHOCTb, (apMaleBTHUYecKas
MNPOMBIINIJICHHOCTb, HPOU3BOJACTBO KOCMETHUUYCCKUX IIpernapaTroB, MNPOU3BOACTBO KOHCTPYKIHOHHBIX
MaTepUasoB, JIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

[UNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMEBI 110 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOEHHUS OOYyYaIOUIMMUCS IpOrpamm
cpexHero oomero oopa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U TIPeIMETHBIM). HaydHO-MeTO tu4ecKoi
OCHOBOI1 JIJ151 pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOSHHS MPOTrpaMM CPEAHEro 0011ero oopa3oBaHus
SBJISICTCSI CUCTEMHO-/IEATEIIbHOCTHBIHN MOIXO/I.

B cooTBeTCTBUU € CHUCTEMHO-AESTEIIBHOCTHBIM IOJXO0J0OM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHHSI TpenMera «XUMHUS» Ha YpOBHE CcpeaHero oOmiero oOpa3oBaHHS BBIIEICHBI CIEAYIOIIHNE
COCTAaBJISIFOLIHE:!

OCO3HaHWE OOYYAIOIIMMUCS POCCUMCKOM TPaXJAHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJU4He MOTHUBAITUU K 00YUEHUIO;

I[eJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH
Y UCTOPUUYECKHUX TPAAMINI 6a30BOM HAYKH XUMHUH,

TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOUINXCsS PYKOBOJCTBOBATHCS B CBOEH JESITETbHOCTU IEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMH, MPUCYIIIUMH IIETIOCTHON CHCTEME XUMHUUYECKOT0 00pa30oBaHus;

HAJIM4YUE TPABOCO3HAHMS SKOJOTHYECKONW KYIbTYpbl U CIHOCOOHOCTH CTaBHTh LIETM M CTPOUTH
YKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHS» JIOCTHTAIOTCS B €IUHCTBE y4eOHOU u
BOCITUTATEIILHON JIEATETFHOCTH B COOTBETCTBHUU C T'YMAaHMCTHYECKHUMH, COIMOKYJIHTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U HJ€allaMd POCCHMCKOTO TPaXXJaHCKOrO OOIlNecTBa, MNPUHSATHIMU B
oOmecTBe HOpMaMHd W TpaBWJIaMU TIOBEJICHUS, CIIOCOOCTBYIOIIMMH TIPOIECCaM  CaMOIIO3HAHMS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBIICHUS IMYHOCTH O0YYarOIINXCS.

JlugHOCTHBIE pe3yibTaThl OCBOCHHS TMpeaMeTa «XHUMHUs» OTpakaroT CHOPMHPOBAHHOCTH OIBITA
MO3HABATEIILHON M MPAKTUYECKON JEATeTbHOCTH OOYYaIolUXCcs MO pealu3allii MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUA OOYJAIOIIMMUCS CBOMX KOHCTUTYIITHOHHBIX MPaB U 00S3aHHOCTEH, YBAXKCHUS K 3aKOHY H
MPaBOMOPAIKY;

MIPEACTABIICHHS O COIMATIBHBIX HOPMaxX U MpaBUjIaX MEKJINIHOCTHBIX OTHOIICHHH B KOJIICKTHBE,

TOTOBHOCTU K COBMECTHOUW TBOPYECKOU JEATENBHOCTH MPHU CO3AAHUU YYEOHBIX MPOEKTOB, PEIICHUN
yueOHBIX ¥ MMO3HABATEIbHBIX 33/1a4, BHITOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTMKY M apTyMEHTBhI IPYTHX MpH
aHaJIM3€ Pa3IUYHbIX BUJIOB YUeOHOI 1eATENbHOCTH;



2) NATPUOTHYECKOT0 BOCTIMTAHMS .

LEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAyYHOMY HacJIe/IUI0 OT€YECTBEHHOU XUMUU;

YBa)XEHUSI K IPOIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUYECKOTO MPUMEHEHHS] XUMHH,
OCO3HAaHUS TOTO, YTO JOCTH)KCHHS HAyKU €CTh Pe3yJbTaT JIIUTEIbHBIX HAOMIOJECHUH, KPOMOTIMBBIX
3KCHEPUMEHTAIBHBIX IOUCKOB, IOCTOSSHHOTO TPY/Ja YYEHBIX U IPAKTUKOB;

WHTEpeca W I03HABATEIbHBIX MOTHBOB B TOJIYUEHHWH W MOCIEAYIONIEM aHalu3e WHPOpMAIUU O
NIEPENIOBbIX TOCTUKEHUSAX COBPEMEHHOW OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLICHMBAaTh CHUTYallMd, CBSI3aHHBIE C XHUMHYECKUMHU SIBJICHUSMU, U TPUHUMATH
OCO3HAHHbBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTHU OLIEHUBATh CBOE MOBEJCHUE U MOCTYIKA CBOMX TOBAPUIIEH C MO3UIIMI HPABCTBEHHBIX U
IIPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHUMAaHUA [EHHOCTEHN 3710pOBOr0 U 6e30macHOro oopasa *KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOIOZCHHSI TIPaBMJI OE30MAaCHOTO OOpaIIeHHs C BEIIeCTBaMU B OBITY, MOBCEAHEBHON >KU3HHU U B
TPYAOBOM AEATEIbHOCTH;

MOHUMAHUS I[IEHHOCTH NPaBWJ HWHIUBUIAYATbHOTO M KOJJICKTUBHOTO OE30MACHOTO MOBEACHUS B
CUTYAIUSIX, YTPOXKAIOUIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUSA TMOCIEACTBUIM U HENPUSTUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB,
KYpEHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEAOBATEIIbCKON NIeATeIbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUYECKOM U IPYTUX BUJAX JIE€ATEIbHOCTH;

YCTAaHOBKM HA aKTUBHOE YYacCTHE B PEIICHUU MPAKTHYECKUX 3a/1a4 COLUAILHON HAMpPaBJICHHOCTH (B
paMKax CBOEro Kjacca, UIKOJIbI);

WHTEpeca K MPaKTUUYECKOMY H3Y4YEHHUIO NMpodecchuidl pa3iIuyHOro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAaHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYalbHOW TpaeKTOpuH oOpa3oBaHUs, Oyayien
npodeccuu U peaau3alri COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4YETOM JMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) ’K0JIOrMYEeCKOr0 BOCTIUTAHUSA:

HKOJIOTMYECKH 11€TIECO00PA3HOTO OTHOIIEHHS K TMPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHMSI )KH3HU Ha
3emie;

MOHUMAaHHUSA TI00AILHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM, BIUSHUS YKOHOMHUECKUX MPOIECCOB
Ha COCTOSIHHE MPUPOTHON U COLUAIIBHOU CPEJIbI;

OCO3HAHHUA HEOOXOAWMOCTH WCIOJB30BAaHUS JOCTIDKCHUM XUMHH I PEIIeHUs BOIPOCOB
panroHaIBFHOTO TPUPOIOTIOIH30BAHNS,

AKTHUBHOTO HEMPUATUS ACUCTBUMN, MPUHOCAUIMX BPEA OKPYXKAIOIIEW NPUPOAHOU Cpele, YMEHHUS
MIPOTHO3UPOBATh HEOJATONPHUATHBIE HSKOJOTHYECKHE TOCICACTBUS TMPEANPUHUMAEMBIX JCHCTBUUA |
NpeaoTBpaliaTh Ux;

HaJUYHS PA3BUTOTO IKOJIOTHYECKOTO MBIIIICHUS, YKOJIOTHUYECKOM KYJIBTYPHBI, OIbITa JACATEIHHOCTH
SKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUA  PYKOBOJACTBOBAaTbCS MMHU B  [IO3HABATEIbHOM,
KOMMYHUKATUBHOHN U COIMATILHOM MPAKTHUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHUBOCTOSITH UCOIOTUH
xemopoOuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU
1 0OIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CTIEIU(PUKN XUMHH KaK HayKd, OCO3HaHHs €€ poiu B (HOPMHPOBAHUHM PAMOHAIBHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUS OO0 OKPYXKAIOIIEM MHpE KaK O €IUHCTBE
OPHUPOJIBI M YEIOBEKa, B MO3HAHWW MPHUPOJHBIX 3aKOHOMEPHOCTEH W PEHICHHH MPOOJIeM COXpaHEHUS
IIPUPOJHOTO PABHOBECHS;



yOexxI€HHOCTH B 0CO0OM 3HAUMMOCTH XMMHUHM [ COBPEMEHHOM LMBMIM3alMU: B €€
I'YMaHHCTUYECKOH HampaBIEHHOCTH U BaXHOH POJIM B CO3JaHMHM HOBOM 0a3zbl MaTepHaIbHOW KYJIbTYpPHI,
peleHnH II00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS UEIOBEYECTBA — ChIPHEBOM, SHEPreTHUYECKOH,
NUIIEBOH U HKOJOTHMUYECKOW Oe30MacHOCTH, B PA3BUTHH MEAUIUHBI, 00ECIICUEHUH YCIIOBHH YCIIEUTHOTO
TPYyZa U SKOJIOTHYECKH KOM(POPTHOH JKU3HU KaXKJI0I0 4JieHa 00I1eCTBa;

€CTECTBEHHO-HAYyYHOI I'PaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJIOB IO3HAHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHbIX HAyKax, CHOCOOHOCTH MCIIOJIb30BaTh I0OJIydyaeMble 3HAHUSA AJI aHaiau3a U OOBSICHEHUS
SBIICHUH OKPYXAIOIEr0 MHUPAa M TPOHUCXOISAIMX B HEM HM3MEHEHUH, YMEHHs JAejaTb OO0OCHOBAaHHBIC
3aKJIIOYEHUs1 Ha OCHOBE HAayYHBIX (PAKTOB M UMEIOIIMXCS JAaHHBIX C LIENbIO IMOJYYEHHs JOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CaMOCTOATENbHO MCIIOJIb30BaTh XMMHUYECKHE 3HAHMs I pelIeHus MpodiieM B
pEeaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K AKTUBHOMY
IOJIy4EHUIO HOBBIX 3HAHUM 10 XMMUU B COOTBETCTBHUH C )KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSM TPy/ia B pa3lInuHbIX chepax NpodeccHoHaNbHON 1esITeIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yiabTaThl OCBOCHHUS Y4YEOHOTro mpeaMeTa «XHUMHUS» Ha YpPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble A7 (QOPMHPOBAHUS  MHUPOBO33PEHUS ~ OOYYAIOLIUXCS  MEXKIUCHUIUTMHAPHBIC
(MEeXIpeIMeTHBIC) OOIICHAYYHBIC TOHSITHS, OTPAKAIIINE IIEIOCTHOCTh HAYYHOW KAPTUHBI MHpA H
cnenuuKy METOJIOB MO3HAHHUSA, UCIONb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, SHEPTHUS,
SIBIICHUE, TPOIECC, CHCTeMa, Hay4dHBIA (DaKT, TPHUHIHUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClIeIOBaHKe, HAOMOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U PyTHe);

VHHUBEpCaJIbHbIC Y4eOHBIC JCWCTBHs (TIO3HABATENbHBIC, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
obOecneunBaromue ¢GopMupoBaHre (HYHKIMOHATBHOM TI'PAaMOTHOCTH M COLMAIBHON KOMITETEHIUH
00ydJaromuxcs;

CIIOCOOHOCTH O0YYarOMINXCs UCTIOIB30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHBIE, MUPOBO33PEHUYECKUE
3HAHUS U YHUBEPCAIbHBIC YICOHbIC IEHCTBUS B TIO3HABATEIILHOMN U COIIMAILHOM MTPAKTHKE.

MetanpeaMeTHble  pe3yNnbTaThl  OTPAXKAlOT  OBJAJIEHWE  YHUBEPCAIBHBIMH  YUE€OHBIMU
M03HABATCIIEHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMHE JICHCTBUSMHU.

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUIMHU:

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENIbHO (OPMYITUPOBATEH U aKTyaIHU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEICIIATh TN JISATEIBHOCTH, 3aJaBasi MmapaMeTpbl U KPUTEPUH WX JOCTHIKCHHS, COOTHOCHUTH
pe3yNIbTaThl ACSITENBHOCTH C IOCTaBICHHBIMU IENSMU;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHWK MPHUEMBI JJOTHYECKOTO MBIIIICHUS — BBIICISATh XapaKTepHBIC
MpU3HAKW TOHSATHI M yCTaHAaBIMBATh WX B3aMMOCBSI3b, MCIOJIH30BaTh COOTBETCTBYIOIIME MOHSATHUS IS
O0OBSICHEHUS OT/IETBHBIX (DAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KIACCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy N3y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYKICHHUS (MHIYKTHBHBIC, ACAyKTHBHBIC, 1O aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH ¥ TPOTHBOPEUHS B PacCMATPUBAEMBIX SBICHUSAX, (OPMYIHPOBATh BBIBOJBI U
3aKJTFOYCHHUS,

MPUMEHSTh B MPOIIECCe TO3HAHUS, UCTIOIb3YeMble B XHMHHA CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
npeoOpa3oBLIBATh MOJETBHBIC MPEACTABICHUS — XUMHUYECKHH 3HaK (CHMBOJ) JJE€MEHTa, XUMHUYecKas
dbopMyIa, ypaBHEHHE XUMUYECCKOW PEAKIIMH — NP PEIICHUU YIeOHBIX MO3HABATEIBHBIX U MPAKTHICCKUX
3a/1a4, TPUMEHATh HA3BaHHbIE MOJETbHBIC TPEICTABICHUS MAJIsS BBISIBICHUS XapaKTEPHBIX MPHU3HAKOB
M3y9aeMbIX BEIIECTB M XUMUYCCKHX PEAKIIHIM.

2) 0a30BbIe HccCIeI0BaATEIbCKHE 1eCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHYCCKUX PEAKIIHIA;



(GopMynupoBaTh IEIU U 33Ja4d MCCIEJOBAHUS, MCIIOJIBb30BaTh IOCTABICHHBIE U CAMOCTOSATENIBHO
copMyIMpPOBAaHHBIE BOIPOCHl B KAayeCTBE HHCTPYMEHTA IIO3HAHUS M OCHOBBI Ui (OPMHPOBAHUS
TUIIOTE3bI 110 IPOBEPKE IPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIa/IETh HaBBIKAMU CAMOCTOSTEIBHOIO IIJIAHUPOBAHUS U IIPOBEIECHUS YUEHUYECKUX IKCIIEPUMEHTOB,
COBEpPILEHCTBOBAaTh yMEHHUS HAOIIOAaTh 3a XOJOM IIPOLECCa, CaMOCTOATENBbHO IPOTHO3MPOBATH €ro
pe3yabTar, GopMyIHpoBaTh OOOOIIEHHMS U BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3YJIbTATOB
UCCIIEI0BaHMs], COCTABIIATE OOOCHOBAHHBINA OTYET O MPOJEIaHHOM paboTe;

IPUOOpPETaTh OMBIT YYEHUUECKON HCCIEA0BATEIbCKONM M IPOEKTHON JAESITEIBbHOCTH, HPOSBIATH
CIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEJIbHOMY IOHUCKY METOJOB pEIICHUS NPAaKTUYECKUX 3ajad,
IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHMKAX HWHPopManuu (HAYyYHO-TIOMYJSpHAs JHUTEparypa
XMMHUYECKOI'O COJIepKAaHUA, CIpaBOUYHbIE MOcoOus, pecypchl MHTepHeTa), aHaau3upoBaTh WHGOPMALUIO
pa3IMyHBIX BHAOB U (OPM TPEACTABICHUS, KPUTUYECKH OIICHUBAaTh €€ JOCTOBEPHOCTb H
HEIIPOTUBOPEYUBOCTB;

(GopMyIupOBaTh 3alpOChl U MPUMEHATH PA3JIMYHbIE METO/bI NPU MOUCKE M 0TOOpe MH(pOopMaluy,
HE00XO0IMMOM /715 BBINIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

nproOpeTaTh OIBIT UCIOIH30BAHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA U Pa3IMIHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeacTaBiIeHus HHPOpPMAIUHU (CXeMbl, rpaduKy,
JarpaMMbl, TaOJIULbL, PUCYHKH U IpYTHE);

UCTIOJIB30BaTh HAYYHBIA SI3BIK B KAUeCTBE CPEICTBA MpH paboTe ¢ XUMHUYECKOW WHpopManueit:
OPUMEHATh MeXIpeAMeTHble ((u3Myeckue M MaTeMaTU4yeCKHe) 3HAaKM M CHMBOJIBI, (OPMYIIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIATHOCTH.

Ogi1aieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJjaBaTh BOIIPOCHl 110 CYIIECTBY OOCYXJaeMOW TeMbl B XOJAE JAUaNora HW/WiIM JAUCKYCCHH,
BBICKa3bIBaTh WUJEH, (OPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCHUTEIBHO BBIIOJIHEHUS TNPEATIOKEHHOM
3a/1a4y;

BBICTYNIaTh C IpEe3CHTalued pe3yJabTaTOB I103HABATEIbHOW  JESTENbHOCTH, IOJIyYE€HHBIX
CaMOCTOSITEJIbHO WJIH COBMECTHO CO CBEPCTHHKAMM IIPU BBIIOJHEHUM XHMHUYECKOTO HKCIIEPUMEHTA,
MPAKTHYECKON pabOTHI O MCCIIET0BAHUIO CBOMCTB M3Y4Ya€MbIX BEILIECTB, Pealu3alii yueOHOro MpoeKTa U
(GopMynHpOBaTh BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHBIX MCCIIEOBAHUN MyTEM COIIACOBAHUS MO3MLUHN B
X0J1€ 00CYXIeHUsI 1 0OMEHA MHCHUSIMHU.

OsiaeHHne yHHBEPCAJIbLHBIMHU PeryJsiTHBHBIMY 1eHCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYLIECTBIISITh CBOIO IO3HABATEIBHYIO JESATENIbHOCTD, ONpEeAesis
e€ 11eM U 3a7jaui, KOHTPOJIMPOBATh U MO0 Mepe HE0OXOAUMOCTH KOPPEKTUPOBATh MpeAIaraeMblii alrOpUTM
JEHCTBUI MPH BBIOJHEHUU Y4E€OHBIX M HCCIENOBATENbCKUX 3a]ad, BbIOMpaTh HambOosee 3¢h(eKTUBHBIN
CHoco0 MX pelIeHus C y4€TOM MOITY4YEHHUsI HOBBIX 3HAHUN O BEIIECTBaX U XUMHUECKUX PEAKIIUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH AESITETLHOCTH HAa OCHOBE CaMOAHAJIN3a U CAMOOIIEHKH.

IHPEAMETHBIE PE3YJIbTATHI

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs OTpaxaroT:

c(OPMHUPOBAHHOCTD MPEJICTABICHUH O XMUMUYECKON COCTaBIIAIONICH €CTeCTBEHHO-HAYYHON KapTHHBI
MUpa, POJIM XMMHUU B TIO3HAHUHU SIBJICHUM NPHUPOJIbI, B (POPMUPOBAHUN MBIIUIEHUS U KYJIbTYPbl JIUYHOCTH,
e¢ (QyHKIMOHAIBHOM IpaMOTHOCTH, HEOOXOJIUMOM ISl PEHIeHUs MPAaKTUYECKUX 3a/a4 U HKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpelie;

BJIQJICHUE CUCTEMOM XUMHYECKMX 3HAaHUH, KOTOpass BKJIOYAET: OCHOBOIIOJIATAIOUIUE TOHATHUSA
(XMMMUYECKUII ~ 2JIEMEHT, aToM, JJIEKTpOHHas  00OJIoYKa  aToOMa, MOJIEKYJa,  BaJCHTHOCTb,
ANIEKTPOOTPHLIATEIILHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas (opmyina (pa3BEpHyTas W COKpaIIEHHas),
MOJIb, MOJIIpDHAs Macca, MOJISIPHBIM OOBEM, YrJIepoJHbIN CKeleT, (PyHKIHOHAJIbHAs TpyINa, pagukal,



M30MEPHs, U30MEPbI, TOMOJOTHYECKUM psJl, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOX M a30TCOAcpIKallue
COEIMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COEAMHEHHUS); TEOPUHU U
3aKOHBI (TEOpUsl CTPOECHUS opraHudeckux BemecTs A. M. ByTiiepoBa, 3aKOH COXpaHEHUS! MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKMM S3bIK XMMHMH; MHPOBO33PEHUECKHME 3HAHMS, JISKAIUE B OCHOBE
NOHUMaHMUs MPUYMHHOCTH M CHUCTEMHOCTHM XUMHUYECKUX SIBICHMH, (DAKTOIOTMYECKHE CBEIEHUS O
CBOWCTBaX, COCTaBe, MOJYyYCHUH M OE30IaCHOM HCIIOJIB30BAHMM BAKHEHIIMX OPraHMYECKUX BEIIECTB B
OBITY M IPAKTUUYECKON AEATEIIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEpPHbIC MPHU3HAKU TOHSATHHA, YCTaHABIUBATh MX
B3aMMOCBSA3b, HCIIOJIb30BaTh COOTBETCTBYIOUIME IIOHATHS IIPU OIMCaHUM COCTaBa, CTPOCHUA W
MIPEBPALLCHUI OPraHUYECKUX COCIUHECHUI;

COPMHPOBAHHOCTh ~ YMEHUH  MCIIOJIB30BaThb XMMHUYECKYIHO CHUMBOJMKY [UId  COCTaBJICHHUs
MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIEHHOW) (OpMyaT OpraHMYECKHMX BEUIECTB U
YPaBHEHHUH XHMMHYECKHX pEaKLUUd, W3rOTaBIMBATH MOJEIM MOJIEKYJ] OPraHWYECKUX BEIIECTB IS
WUTIOCTPALMM UX XMMUYECKOIO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OPIaHUYECKHUX BEILECTB
[0 WX COCTaBY M CTPOCHHIO K ONPEACIEHHOMY KJacCy/Tpymre coenquHeHui (YrieBOI0OPOIbI, KUCIOPOI U
a30TCo/epKalllue COCIUHEHHUs, BBICOKOMOJIEKYJISpPHBIE COCIUHEHHMs), JaBaTh KM Ha3BaHUA IO
cucremarnueckord HomeHkiatype (IUPAC), a Takke NpUBOAWTH TPUBUAIBHBIC HAa3BaHHUS OTACIHHBIX
OpPraHMYeCKHUX BelecTB (3TWUJIEH, NPONMJIEH, AaleTUJIeH, OJTWICHIVIMKOJb, TJIMLEPUH, (EHOI,
dopManbaerua, aueTalblIerusl, MypaBbUHAs KHUCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCIIOTa,
CTEapHHOBAs KUCIIOTA, IIII0K03a, (PPYKTO3a, KpaxMall, LIeJUII0J103a, TIUIHH);

c(OpMUPOBAHHOCTh YMEHUS ONpPENEIATh BUJbl XMMUUECKOH CBSI3U B OPraHMYECKUX COCIUHEHMSIX
(omMHApHBIC U KPATHEIE);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHSTDH MOJIO0XKEHUSI TEOPUU CTPOEHUS OpPraHMYECKHX BEIECTB A.
M. bytiepoBa 11 OOBSICHEHUS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH
COXpaHEHMsI MAaCChl BEILLIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaTh COCTaB, CTPOEHHUE, (U3NYECKHE M XUMHUYECKUE
CBOMCTBa TUIIMYHBIX MPEJICTABUTENIEH PAa3IMYHBIX KJIACCOB OPraHUYECKUX BELIECTB (METaH, 3TaH, STHJIEH,
NpONWJIeH, aleTwieH, OyranueH-1,3, MetunOyranueH-1,3, GeH307, METaHOJ, 3TAHOJ, STUIECHIJIMKOJb,
[NIMLEpHUH, (EHOJI, aleTajabAerul, MypaBbUHas U YKCYCHas KHUCIJIOTHI, TJIOKO3a, Kpaxmaj, LEeJUII0JI03a,
aMHHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBaTh T'€HETHYECKYIO CBS3b MEXAY HHMHU YpaBHEHHSIMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYII;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepu30BaTb MCTOYHHKH YIJIEBOJOPOJHOIO ChIpbs (HE(DTH,
OPUPOJHBIM Tra3, yroip), crnocoObl HX NepepadOTKM U MNPAKTUYECKOE NPUMEHEHUE MPOJYKTOB
nepepadoTKH;

c(OpMUPOBAHHOCTh YMEHHMM NPOBOAWUTH BBIYMCIEHUS [0 XUMHUYECKUM YpaBHEHHSIM (Macchl,
00bEMa, KOJMYECTBA HMCXOJHOTO BEUIECTBA WM MPOJAYKTAa pPEakUud I0 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIUN);

c(OpPMHPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOM 3HAHUH 00 OCHOBHBIX METO/1aX Hay4yHOIO MO3HAHHU,
UCIOJIb3YEMBIX B XMMHUHU IMPU H3YYEHUU BEIIECTB U XUMHUYECKUX SIBIIEHUH (HaOso/eHue, U3MepeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE), NCIIOJIB30BATh CUCTEMHBIE XMMUUECKHUE 3HAHUS 111 IPUHSTHS PELICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

c(OPMHPOBAHHOCTh yYMEHHUH cOOJIOAaTh MpaBWJia IOJBb30BAHUS XUMHUECKOW TOCYyIOoH U
nabopaTopHBIM 00OpYIOBaHHWEM, a TaKXKe MpaBWia OOpalieHHWs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKILHUSMHU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOJIHATH XMMHUECKUN KCIEPUMEHT (TIpeBpallieHus
OpPraHMYECKUX BEILECTB NPU HArpeBaHWM, MOJYyYEHHE ITHIEHA M U3Y4YEHHE €r0 CBOMCTB, Kau€CTBEHHBIE
peakuuu OpraHMYecKHX BEIIECTB, JACHATypalus OENKOB MpU HArpeBaHUU, LIBETHHIE peaklUu OEKOB) B
COOTBETCTBUM C INpaBHJIAaMH TEXHHKH O€30MacHOCTU MpU OOpallleHHH C BEIIeCTBaMH M J1JaOOpaTOPHBIM
000py/0BaHUEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO SKCIIEPUMEHTa B (OpME 3alHucH ypaBHEHUI
COOTBETCTBYIOLIUX PEAKUUN 1 (POPMyTUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHATM3UPOBATh XUMHUECKYI0 MH(DOPMAIUIO, TOTY4aeMyIo
U3 Pa3HbIX HICTOUYHUKOB (CpeJCTBa MacCOBOM nHpopmanuu, IHTepHET U Apyrux);



c(hOpMUPOBAHHOCTh YMEHUW COOJIIOMATh TMpaBHJIa IKOJOTHYECKU IEJIeCO00pa3HOTO TOBEICHHS B
OBITYy W TPYIOBOH MEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3/J0POBbS U OKPYKAIOIIEH MPUPOTHON
Cpelpl, OCO3HaBaTh OINACHOCTb BO3JEWUCTBUS HA KHUBbIE OPraHU3MbI OINPEAETEHHBIX OPraHUYECKUX
BEIIECTB, TMOHMMAas CMbIcH mokazarens [IJIK, moscHAT, Ha npuMepax CHOCOOBI YMEHBIICHUS U
MPEIOTBPALCHHS UX BPEIHOTO BO3/ICUCTBUS HA OPTaHU3M YEJIOBEKa;

JUTsE 0OYYaIOIIUXCSl ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHUE TMPUMEHSTH 3HAHHUS 00
OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHMUIA;

JUISL CTICTIBIX M CIA00BUAAIINX OOYYAIOIIMXCS: YMEHUE UCTIOIb30BATh PENbe(HO-TOUCUHYIO CHCTEMY
o6o3nauenunii JI. bpaitns nis 3anucu XuMudeckux Gopmyi.

11 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXkaroT:

c()OPMUPOBAHHOCTh MPEICTABICHHUI: O XHMHUYECKOW COCTaBJISIONICH E€CTECTBEHHO-HAYyYHOU
KapTUHBI MUpPA, POJIM XUMHUH B MO3HAHUM SIBJICHHUM MPUPOJbL, B OPMUPOBAHUU MBILUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TI'PAaMOTHOCTH, HEOOXOAMMOW [IJIsi PEIICHMs] TPAKTUYECKUX 3a1ad |
JKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0pPOBBIO U MIPUPOIHOIL cpesie;

BIIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIMOJIATAIOIINE TIOHSATUS
(XMMHYECKHUI 3JE€MEHT, aTOM, HU30TOII, S-, P-, - 3JIeKTPOHHbIE OPOUTATM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJISIPHBIH  00BEM, BaJIGHTHOCTH, 3JEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas CBS3b
(KoBaJleHTHas, MOHHAs, METaJUIMYecKas, BOJAOPOJHAs), KpUCTAIMYecKas pemérka, TUIbl XUMUYECKUX
peaKkiuii, pacTBOpP, AJIEKTPOJUTHI, HEIICKTPOJUTHI, 3JICKTPOJIUTHYECKAS] TUCCOIUAIUS, OKHUCIUTEINb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKON PEaKINH, XUMUYECKOE PaBHOBECHUE); TEOPHUH U 3aKOHBI (TCOPHs
ANEKTPOJIUTUYECKON AUcconMannu, nepuoanueckuii 3akod J[. M. MenaeneeBa, 3akOH COXpaHEHHSI MacChl
BEIIECTB, 3aKOH COXPaHEHMsI M MPEBpAIICHHs YHEPIHH NPU XUMUYECKHX PEaKlUix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, MUPOBO33PEHUYCCKHE 3HAHNUS, JIEXKAIINE B OCHOBE TOHUMAaHUSI IPUYUHHOCTH
U CUCTEMHOCTH XMMHUYECKUX SIBICHUMN, (DAKTOJIOTHUECKHUE CBEJEHUS O CBOWCTBAX, COCTAaBE, MOIYYCHUH U
0e30macHOM  HCTOJIb30BAaHUU BAXHEHIIMX HEOPTraHWYECKUX BEIIECTB B OBITY W MPaKTUYECKOU
JIeATETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE MPU3HAKK TIOHSATHUN, YCTaHABIWBATh HX
B3aUMOCB$I3b, UCIIOJIB30BAaTh COOTBETCTBYIOLIME MOHSITHUS MPU ONMUCAHUK HEOPTAHMYECKUX BELIECTB M UX
IIPEBPAILECHMI;

c(hOpMUPOBAHHOCTh YMEHUN HCIONIB30BaTh XUMHUYECKYI0 CHMBOJIMKY [JIsl COCTaBJICHHS (PopMyl
BEIIECTB M YPAaBHEHUH XMMUYECKHUX peakiui, cuctemarnueckyro HomeHkiarypy (IUPAC) u TpuBnanbHbie
HA3BaHUS OTAETBHBIX HEOPraHWYECKUX BEIIECTB (yrapHbId Tra3, YIJEKHCIBId ra3, aMMHaK, ramiéHas
W3BECTh, HETAIIEHAs U3BECTh, TUTHEBASI COJIA, TUPUT U JPYTHE);

c(OpMUPOBAHHOCTh YMEHHUI OMpENeNaTh BAJICHTHOCTh W CTENEHb OKHUCICHUS XUMHYECKHX
SJIEMEHTOB B COCIUWHEHUSX pa3JIMYHOTO COCTaBa, BUJI XWMHUYECKOW CBs3M (KOBAJICHTHAs, WOHHAs,
MeTaJlJIN4ecKasi, BOAOPOIHAsI) B COSAMHEHHIX, THUI KPHUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBa
(aToMHas, MOJEKyIsIpHas, WOHHAs, META/UIMYecKasl), XapakTep Cpeabl B BOJHBIX pacTBOpax
HEOPTraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHI YyCTaHABIUBATh MPUHAJIC)KHOCTh HEOPTaHWYECKHX BEIIECTB MO HX
COCTaBY K ONPEIEIEHHOMY KIIACCY/TPYIINe COeMUHEHUH (MPOCThIe BEIIeCTBA — METAIIbl U HEMETAILIbI,
OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(pOTEpHBIE TUIPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPHUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO U TPOTHOCTHYECKYIO (QYHKIINH,

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh OJJIEKTPOHHOE CTPOCHHE AaTOMOB XUMHYECKHX
sneMeHToB 1—4 mnepuonoB Ilepuomnueckoit cucrembl xumuueckux sieMeHtoB JI. M. Menneneesa,
UCTIONIB3Ysl TIOHATHS «S-, P-, O-2JCKTpOHHBIC OpPOUTAIH», «IHEPreTUUYECKUE YPOBHU», OOBSICHSITH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COCIMHEHUH 1O TIEPHOJIaM U TPYIIIam
[Iepuonnueckont cucremsl xumudeckux 3aeMeHToB . . Menaeneesa;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA
HEOPTraHWYECKUX BEIECTB PA3JIMYHBIX KIJIACCOB, MOATBEP)KIATh CYIIECTBOBAaHUE T'€HETHMUYECKOW CBS3U
MEXIy HEOPTraHUYECKUMH BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;



c(OpMUPOBAHHOCTh YMEHHMSI KJIACCUPHUIMPOBATh XMMHUECKHUE PEAKLUU MO Pa3INYHbIM MPU3HAKAM
(uMcy W COCTaBy pEarupyrolx BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu, HW3MEHEHHIO CTereHel
OKHCJICHHUS JIEMEHTOB, 0OpaTUMOCTH PEAKIINH, YUaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIATH YPABHEHUS pEAKUMH pa3IHMYHBIX THUIIOB, IOJHBIE |
COKpaIIEHHbIE YPAaBHEHUS PeaKIil HOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, PU KOTOPBIX 3TU PEAKIIUU UAYT
710 KOHIIA;

c(OpMUPOBAHHOCTh yMEHHUH MPOBOJIUTH PEAKIUH, MOATBEPXKIAIOIINE KAaueCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATH OINBITHBIM ITyTEM MOHBI, TPUCYTCTBYIOLIHE B BOAHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH PACKpPbIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIMN
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKuii;

c(OPMHPOBAHHOCTh yYMEHUH OOBACHATH 3aBUCHUMOCTb CKOPOCTH XHMMHUYECKOH peakiuuu OT
pa3INyYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOIO0 PAaBHOBECHS B 3aBUCMMOCTH OT BHEILIHETO
BoznericTBus (npunuun Jle arense);

c(OpMUPOBAHHOCTh YMEHMH XapaKTepHU30BaTh XUMHUYECKHE IIPOIECCHI, JIekKAllhue B OCHOBE
IPOMBIIIJICHHOTO TOJTYYEHUSI CEpHOU KHCIIOThI, aMMHaKa, a TaKke ¢(hOPMHUPOBAHHOCTH MPECTAaBICHUN 00
OOIIMX HAYYHBIX IPUHIHUIIAX U HKOJIOTHYECKUX MPOOIeMax XUMUUYECKOTO MPOU3BOICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUYUCIICHHS C MCIIOJIb30BAHUEM TOHSATHS «MacCOBast HOJIS
BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUI Ta30B MPU XUMUYECKUX PEAKIIMIX, MAaCChl BEUIECTBA MU
00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce WM OOBEMY ONHOTO M3 y4YacTBYIOIIMX B
peaKiuu BEIIeCTB, TEeImIoBOoro 3ddexra peakluud Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEILECTB,
NPEBPAICHHUS U COXPAHEHHUSI DHEPTUH;

c(OpMUPOBAHHOCTh, YMEHUU COOJIOJATh TMpaBUia MOJb30BAHHUS XHWMHUYECKOM TMOCYIOW U
nabopaTopHbIM 00OpYIOBaHHMEM, a TaKXKe IpaBuia OOpalleHHs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBIMOJHATH XUMHUYECKUH SKCIIEPUMEHT (pa3lioKeHHE
NepOKCHIa BOAOPOa B MPUCYTCTBUHU KaTaln3aTopa, OMpeieleHHe Cpeibl PACTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCAJIBHOTO HMHIUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XHUMHUYECKOW pEaKIH,
pEaKIMK HOHHOTO 0OMEeHa, KaueCTBEHHbIE PEAKIIMU Ha Cyb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HAa KAaTHOH
aMMOHWUSI, pEeIIeHHE YKCIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «MeTayute» u «HemeTamibl») B COOTBETCTBHH C
IpaBUIAMU TEXHUKH O€30MaCHOCTH NMpH OOpallleHHH ¢ BelleCTBaMU U J1JaOOpaTOPHBIM 00OPYAOBaHHEM,
NPECTaBIATh PE3yJIbTaThl XMMUYECKOTO SKCIIEpUMEHTa B ()OpME 3alUCH YPaBHEHUIH COOTBETCTBYIOIIUX
peakuuii 1 GOopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHATH3UPOBATH XUMHUECKYI0 HH(POPMAITHIO, TIOTYIaeMYFO
U3 Pa3HbIX UICTOUYHUKOB (CPEJCTBa MAaCCOBOM KOMMYHUKAIMK, IHTepHET U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIO/IAaTh TMpaBUJia DKOJIOTHYECKHU II€JIeCO00pPa3HOTO TMOBEJICHUS B
OBITY M TPYIOBOW JEATENIBHOCTU B LEJNAX COXPAHEHUsS] CBOETO 3/I0POBbS U OKPY)KAIOLIEH MPUPOIHOMN
Cpenpl, 0OCO3HABAaTh OMACHOCTH BO3JEHCTBUS HAa KMBBIE OPTaHU3MBI ONPEACTIEHHBIX BEIIECTB, IMOHHMAs
cmbici nokazatens [1IK, mosicHsaTs Ha mpuMepax crnocoObl YMEHBIICHUS U IPEJOTBPALLICHUS UX BPEHOTO
BO3/ICHICTBUS Ha OPTaHU3M UYEIIOBEKA;

JUI O0YYarolMXCsl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbsS: YMEHHUE MPHUMEHATh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJ[aX TTO3HAHUS BEIECTB U XUMUYECKUX SBIICHHIA;

JUISL CIETIBIX U CIA00BUAALINX OOYYAIOIIMXCS: YMEHUE UCTOIb30BATh PENbe(PHO-TOUCUHYIO CHCTEMY
o0o3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyil.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE

HaumenoBanue pa3aesioB 1 TeM

Ne n/n NPOrpaMMmbl P Bcero Konrpoapueie  Ipakriieckue f)]g;(all)foo:ab;:;bnme

padoThI padoTshI pecypeb

Paznen 1. TeopeTuyeckue 0CHOBBI OPraHU4ecKOil XUMUH
[Ipenmer oprannyeckoit xumun. Teopus

1.1 CTPOCHHUS OPTAaHMYECKUX COeAMHEHUN A. M. 3 https://edsoo.ru/
byrneposa

Hroro mo pazueny 3

Pa3nea 2. Yraesogopoasl

2.1 [IpenenbHbie yrIeBOJOPOIbI — AJIKAHbI 2 https://edsoo.ru/

29 HenpenenbHble yriaeBogopOIbl: alKEHBI, 5 1 hitos://eds00.ru/
QJIKaTUCHBI, AJTKIHBI Aps./7eds0.

2.3 ApomaTuuecKkue yrieBoa0poIbl 2 https://edsoo.ru/

24 [TpupogHBIE HCTOYHUKH YTIEBOIOPOIOB U 3 1 httos://edsoo.ru/
ux nepepadoTka

Hroro no pazneny 13

Paspnen 3. Kuciiopoacoaep:xkanue oprannyeckue coeinHeHu s

3.1 Crnuptsl. Oenon 3 https://edsoo.ru/

39 Anbnernasl. KapOoHOBBIE KHCTIOTHI. 7 1 httos://edsoo.ru/
Crnoxubie 3¢upsbl AfRs./7e0s00.1U

3.3 VrneBoasl 3 2 https://edsoo.ru/

Hroro 1o pasneny 13

Pasznea 4. A3oTcoaepxaiye OpraHudecKkue coe{uHeHust

4.1 ‘ AMuHBI. AMUHOKHUCIIOTHL. benku 3 https://edsoo.ru/

HWroro no pazneny 3

Paspnen S. BeicokoMoOJIeKy I pHBIE COCAUHEHHUSA

5.1 ‘ ITnactmaccel. Kayuyku. Boigokna 2 https://edsoo.ru/
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https://edsoo.ru/
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https://edsoo.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne n/m I;;:rhszl:f;::me PAIICIOB 1 TEM Beero Kontposbubie IlpakTuueckue f:g;g? olBabTI:J)n,Hm e
padoThI padoThI pecypes
Pa3znea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoguyeckuii 3aKoH 1
1.1 [Mepuomuyeckas cucTeMa XUMHYECKUX 3 https://edsoo.ru/
anemenToB . 1. Menaeneera
19 Ctpoenue BemniecTBa. MHOrooopasue 4 httos://edsoo.ru/
BEILIECTB
1.3 XHUMHUYECKHE PEAKIMU 6 1 1 https://edsoo.ru/
Hroro mo pazueny 13
Paznen 2. Heopranuueckasi xummusi
2.1 Mertasmibl 6 https://edsoo.ru/
2.2 Hemeramibt 9 1 https://edsoo.ru/
23 CBs13b HEOPraHMYECKUX U OPTAHNMUECKUX 5 httos://eds0o.ru/
BEIIIECTB I
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XUMUS U KU3Hb 4 ‘ https://edsoo.ru/
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3 ‘
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https://edsoo.ru/
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka

n/n yp Bcero KoﬁﬂTpom’Hble Hp ﬁaKTquCKHe H3y4eHusi oOpa3oBaTe/ibHbIE

padoThI padoTshI pecypesI

1 [Ipenmer opranuyeckoil xumuu, eé 1 httos://edsoo.ru/
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

2 Teopus crpoenus OPraHNECKUX COEMHEHHH 1 httos://edsoo.ru/
A. M. bytiiepoBa, €€ OCHOBHBIE TIOJIOKEHHS
[IpencraBnenue o knaccuukanum

3 opraHuueckux semects. Homenkiarypa 1 httos://edsoo.ru/
(cucremaTnyeckasi) U TPUBHAJIbHBIE Ha3BaHUS —
OpPraHUYECKUX BEILECTB

4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHI 1 httos://edsoo.ru/
pan

5 MertaH 1 5TaH — NPOCTENIINE TPEACTABUTENH 1 httos://edsoo.ru/
QJIKaHOB ntps

6 AJIKEHBI: COCTAaB U CTPOEHUE, CBOMCTBA 1 https://edsoo.ru/

7 OTUieH U NPONUIEeH — IpocTeiine 1 htos://edsoo.ru/
IIPEICTAaBUTENH aJIKEHOB R

o

8 ITpakTuueckas padora Ne 1. <jH0nyquI/Ie 1 1 httos://edsoo.ru/
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
Anxaauensl. byraguen-1,3 u metun6yraauen-

9 1,3. Iomy4yeHre CHHTETHYECKOTO KaydyKa U 1 https://edsoo.ru/
PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,

10 TOMOJIOTMUYECKUH Psil. ALETHIIEH — 1
MIPOCTEUIINN NTPECTABUTEND AIKUHOB

11 Brruncnenus no ypaBHEHUIO XMMHUYECKOM 1

peaKIu



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
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ApeHsl: 0eH301 U TOJIyoJ1. TOKCHYHOCTh

12 https://edsoo.ru/
apeHoB

13 ['eneTrueckas CBsi3b YIieBOIOPOIOB, httos://edsoo.ru/
MIPUHAIICKANTUX K Pa3JIMYHBIM KJIaccam
[TpupoaHbIE HCTOYHHUKH YTIIEBOJAOPOIOB:

14 NPUPOIHBIN ra3 U MOMYTHLIE HEPTIHBIE Ia3kl, https://edsoo.ru/
He(Th U MPOAYKTHI €€ TiepepaboTKu
[IpupoiHBIE HICTOYHUKH YIJIEBOIOPOIOB:

15 HPUPOIHBIN ra3 U NOIYTHBIE HEPTAHBIE Ia3bl, https://edsoo.ru/
He(Th U POAYKTHI €€ TiepepaboTKu

16 Kontposnbnas paboTta mo pazaery httos://edsoo.ru/
«YTIIEBOIOPOIBI»

17 [IpenenpHBIC OTHOATOMHBIC CTUPTHI: METAHOJT httos://edsoo.ru/
u 3TaHoj. BomopoaHas cBsi3b

18 MHOTroaTOMHBIE CITUPTHI: STUICHTIIUKOIb U httos://edsoo.ru/
TIIATIEPUH

19 ®deHo: CTPOCHHE MOJEKYJIBI, (dbuznveckue u https://edsoo.ru/
XUMHUYECKHE CBOICTBA, MPUMEHEHHE

20 Anpaerupl: GopManbAETHI U alleTallbIeT U/, httos://edsoo.ru/
A1leToH p

21 OIHOOCHOBHEIE MpeCIbHBIC KAPOOHOBKIC httos://eds0o.ru/
KHCIIOTHI: MypaBbUHAs M YKCYCHAsI

29 ITpakTnueckas pa6v0Ta Ne 2. «CoiicTBa httos://edsoo.ru/
pacTBopa YKCYCHOW KHCIOTBI»

23 CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK httos://edsoo.ru/
MIPEJICTABUTEIIH BBICIIAX KapOOHOBBIX KHCIIOT AHRsS-7eas00. 1

24 Mpuia kak COIH BLICIINX KapOOHOBBIX KHCIIOT, httos://eds0o.ru/
WX MOIOIIee IeHCTBUE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOITIN3 CIIOKHBIX https://edsoo.ru/
3¢upoB

26 Kupsr: runponus, NpuMEHEHHE, https://edsoo.ru/
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OuoJIOrNYecKast PoJib KHUPOB

VYTaeBopsl: COCTaB, KiIaccuukanus.

27 Baxneiiime npeacTaBuTeIM: TIOK03a, 1 https://edsoo.ru/
¢bpykTO3a, caxaposa

8 Kpaxman u nemnono3a Kak mpupoIHbIe 1 httos://edso0o.ru/
MOJINMEPBI
KonTponbHas pabora no pazaeny

29 «Kucnopozacoaepxariue OpraHHHiecKue 1 hitos://eds00.ru/
coequHeHus»/ Beepoccuiickasi mpoBepoydHast
pabora
OOm1ast XxapaKTEPUCTHKA a30TCOACPIKAIIIX

30 OpPraHUYECKUX COCAMHECHUM. I/ITOI:OBa}I 1 hitos://eds0o.ru/
KOHTpoJbHast pabota / Becepoccuiickas T
MpoBepoyHasi paboTa

31 AMUHBI: METUJIAMHUH U aHUJIUH 1 https://edsoo.ru/
AMWHOKHCIIOTHI KaKk aM(OTEpHBIC

30 OpraHUYecKUe COeIMHEHMs, UX OHOIornYecKoe 1 hitos://eds0o.ru/
3HadeHue. [lenmuapl. benkn kak npupogHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

33 OCHOBHbBIE OHATHS XUMHUU } 1 httns://edsoo.ru/
BBICOKOMOJICKYIISIPHBIX COCTMHEHUI PRS- HECS00.0U
OCHOBHBIE METO/IBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHH. 1 https://edsoo.ru/
[TmacTmMacchl, KaydyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTposabubie  Ilpakruyecku
n/n yp Bceero 06 poi ¢ p6 ecxkue H3yuyeHHusi o0pa3oBaTe/IbHbIE
a00ThI a00ThI
p p pecypchl
1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS 1 httos://edsoo.ru/
KOH(HTypanus aTOMOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
2 CHUCTEMa XMMUYECKUX AJIEMEHTOB /. I/E } 1 httos://edsoo.ru/
MeneneeBa, ux CBsi3b C COBPEMEHHON TEOPUEH
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHUX AJIEMEHTOB U UX COCIUHEHHH 110
3 rpyIIaM U nepuojaam. 3HauyeHue 1 httos://edsoo.ru/

MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB /.M. MeHaeneeBa B
pa3BUTUHU HAYKH

CrpoeHue BeniecTBa. XMMUYECKasi CB3b, €€
4 BU/JIbI; MEXaHU3MBbI 00pa30BaHUS KOBAJIEHTHOM 1 https://edsoo.ru/
cBsA3u. BogopoHas cBs3b

BaneHnTHOCTB. DIEKTPOOTPULIATENBHOCTb.
5 Crenenb okucnenus. Bemectsa MosIeKyIspHOro 1 https://edsoo.ru/
Y HEMOJIEKYJIIPHOTO CTPOEHUS

[TonsTue o nucnepcHsIx cucrtemax. MicTuHHBIE U
6 KOJUIOWUIHBIE pacTBOPBI. MaccoBas 10Jis 1 https://edsoo.ru/
BELIECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKNX COeANHEHUN. [ 'eHeTnueckas

7 1 https://edsoo.ru/
CBSI3b HEOPTaHUYECKHX BEIIECTB, PA3IMYHBIX
KJIACCOB

8 Knaccudukanmst XauMUdecKux peakiuii B 1 hitos-//edsoo.ru/

HEOPraHWYEeCKOU U OPraHu4eCKON XUMUH.
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3aKOH COXpPaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMHUYECKUX PEaKIusIx

CkopocTtb peakiuu. OOpaTuMble peakuu.

9 https://edsoo0.ru/
XUMHUYECKOE PaBHOBECHE
ITpakTrueckas padota Ne 1. «Bnusaue

10  pasauyHBIX (HAKTOPOB HAa CKOPOCTH XUMHYECKOM https://edsoo.ru/
peaKumn»
DJeKTpoIMTHYEeCKas auccoruanus. [lonstue o
BozopoauoM nokasareie (PH) pacrsopa.

1 J0POJL (pH) p p https://edsoo.ru/
Peakiiuu nonnoro oomena. ['maponm3
OPraHWYECKUX U HEOPTaHUYECKUX BEIICCTB
OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

12 TlonsaTHe 00 3IEKTPOIN3E PACILIABOB U https://edsoo.ru/
pacTBOPOB COJIEH
KonTtponsHas padora 1o pasznein

13 p P pasieity https://edsoo.ru/
«TeopeTnyeckre OCHOBBI XUMHUM
Mertamibl, ux nosnoxenue B [leproanueckoi
CUCTEME XUMHUYECKUX d1eMeHTOB /[, 1.

14 A https://edsoo0.ru/
MenneneeBa 1 0COOEHHOCTH CTPOSHHUS aTOMOB.
O6mue ¢pu3nyeckre CBOMCTBa METAIIOB
CrnaBbl METAIUIOB. DIEKTPOXUMHUYECKUH DS,

15 8 p e pin https://edsoo0.ru/
HaIpsKEHUH METaJNIOB
XUMHYECKHE CBOMCTBA BAKHEHIIINX METAJIIOB

16  (marpwmii, Kanui, KaJbIMil, MATHUHI, ATFOMHHHA) https://edsoo.ru/
1 UX COEeTMHEHUH
XUMHYECKHE CBOMCTBA XpOMa, MEIU U UX

17 . p > Mea https://edsoo.ru/
COEIMHEHUN
XUMHYECKHE CBOMCTBA TUHKA, JKeJie3a U UX

18 . a i https://edsoo.ru/
COEIUHEHUN
ITpaktuyeckas padora Ne 2. "Pemenue

19 p P https://edsoo.ru/

OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEMC
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«Metamas»"

Hewmeramnsl, ux nonoxenue B [leprnoanueckon

20  cucreme xuMH4ecKux 3eMeHToB /. 1. https://edsoo.ru/
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
dusnueckue CBOMCTBA HEMETAJIJIOB.

21 | AmnoTtponusi HEMETaJuIoB (Ha puMepe https://edsoo.ru/
KHCIIOpOJ1a, cephl, hocdopa u yrieposaa)
XUMHYECKHE CBOUCTBA raJIorcHOB bl U UX

22 e uec OHCTBA raJIOTCHOB, CCP https://edsoo.ru/
COEUHEHUH

23 XI/IMI/IquKI/ie CBOICTBa a30Ta, hochopa u ux httos://edsoo.ru/
COeIUHEHUH Ntps./7edso0.rul
XHUMHUYECKHE CBOICTBA yIiIepoAa, KPEMHHUSI U UX

24 N YIIepoad, Kp https://edsoo.ru/
COeIUHEHUH
IIpuMenenue BaxKHEUIINX HEMET B U UX

25 pruMCHE ve AXKHE CMeTayio https://edsoo0.ru/
COEUHEHNUH
O00011IeHNE U CUCTEMATHU3ALUs 3HAHUI 110 TEME

Hewmeramnel». Berancienus o BHECHHSIM

26 «HeMeTaIIBD vcne 0 ypaBHC https://edsoo.ru/
XUMUYECKUX PEaKUUid U TEPMOXUMHUUECKUE
pacdEThI
[IpakTuueckas pabora Ne 3. «Pemienue

27 JKCIIEPUMEHTAJBHBIX 3314 110 TEME https://edsoo.ru/
"Hemeraminl"»
Hrorosas ko bHAas Ta 10 TEMaM

28 OroBas KOHTPOIbHas paboTa 1o Tema https://edsoo.ru/
«Metanael» u «HemeTraisly
Heopranuueckue U opraHuyeCcKue KUCIOTHL.

29 copra eCKkne n opra CCKNE KHCIIO https://edsoo.ru/
Heoprannueckue 1 OpraHn4eckue OCHOBAHUS
AmMoTepHbIe HEOpTaHUYECKHE U OPTaHHYECKUE

30 coequHeHus. [ eHernueckas CBI3b https://edsoo.ru/
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB
Ponp xuMuu B 00eCIieueHIN SKOIOTHIECKOHA,

31 SHEPTreTHYECKOU M MUIIEBON OE30MaCHOCTH, https://edsoo.ru/

Pa3BUTUU MCIUITUHBI
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[IpencraBnenus 00 0OMIKX HAYYHBIX MPUHLIUIIAX

32  NPOMBIIUICHHOTO MOTYYeHHS BayKHEHIIINX 1 https://edsoo.ru/
BEIIIECTB

33 UenoBek B MUpPE BELIECTB U MAaTEpUAIOB 1 https://edsoo.ru/

34 XuMHS ¥ 370pOBbE YEIIOBEKA 1 https://edsoo.ru/

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

TCOpCTI/I‘IeCKI/Ie OCHOBBI OpFaHI/I‘IeCKOﬁ XHUMHNHU

ChopMHUpPOBAHHOCTh TPEACTABICHUM O XHMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYyYHOW KapTHHBI MHUpa, POJIM XMMHUU B IO3HAHUU SBJICHUN
NpUpoAbl, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€
(GYHKIMOHATBHOH  TPaMOTHOCTH,  HEOOXOMUMOW A peIieHHs
MPAKTUYECKUX 3a7ad M JKOJOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K
CBOEMY 3/I0POBBIO U PUPOJHOMN cpelie

1.2

Bnanenne cucteMOodM — XMMHMYECKMX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATr Al IINE MOHATUSA (Monexyna, BAJICHTHOCTD,
3JEKTPOOTPHUIIATEILHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKas CBS3b, MOJb,
MOJIIpHAsi Macca, MOJIIPHBINA 00BEM, YIIIEPOIHBIN CKENeT, (PYyHKIMOHANbHAS
rpyIIa, pajaukai, U30MepHusi, U30MEpbl, TOMOJIOTHYECKUN Psil, TOMOJIOTH,
yIIEBOIOPOAbI, KUCIOPOI- M a30TCOAEPIKAIINE COSTUHEHUS, OMOJIOTHYECKH
aKTUBHBIC BeIECTBA (YIJICBOJBI, XHUpPBI, OEIKH), MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COCIUHEHHS); TEOpUU U
3aKOHBI (Te€opusi XMMHUYECKOTO CTPOEHHUs OpraHuyeckux BemecTB A.M.
BbytnepoBa),  3aKoHOMepHOCTH, CUMBOJIMYECKUA  A3BIK  XHUMMH,
(aKTONOTHUECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJNYyYCHHH U
0€30MacHOM  HCIIOJIb30BAHUM  BAKHEWIIMX  HEOPraHMYECKUX U
OpPTraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JCATEIHHOCTH YEJIOBEKa

1.3

CdopmMupoBaHHOCTh YMEHUU BBISIBIATH XapaKTEPHbIE MPU3HAKH MOHITHUH,
YCTaHaBJ'II/IBaTB HUX B3aUMOCBA3b, UCIIOJIB30BAaTh COOTBCTCTByIOHII/Ie IIOHATUSA
IIpU OINMCAHUM COCTaBa, CTPOEHUS M MNPEBPALICHUN OpPraHUYECKUX
COeIMHEHUH

1.4

c(OpPMUPOBAHHOCTh YMEHUN HCIOJIb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIS
COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI, COKpaIIEHHOM)
(GbopMysl OpraHMYECKHX BEIIECTB U YPaBHEHHM XUMHYECKHX pEaKIHi,
U3rOTABIMBATh  MOJEIM  MOJEKYJ]  OpPraHMYECKHX  BEIIECTB  JUIA
MJUTFOCTPALIMU X XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS

1.5

ChopMUpOBaHHOCTh YMEHHI YCTaHABIUBATH MPUHAIICHKHOCTh U3YUSHHBIX
OpPraHMYECKUX BEIIECTB MO HMX COCTaBYy M CTPOCHHIO K OMpEAeTEHHOMY
kimaccy  (rpynme)  coeauHEHWW  (YII€BOAOPOABI,  KHUCIOPOI |
a30TCOJEpKAIIUE COSAUHEHHs, BBICOKOMOJEKYISPHBIE COCIUHEHHS),
JaBaTh UM Ha3BaHHUs 10 cucreMarnyeckoi HomeHkmarype (IUPAC)

1.5

1.6

CpopMHUpPOBAaHHOCTh YMEHHUS OINPEACNATh BUIb XHMHYECKOW CBS3H B
OpPTaHMYECKUX COSAMHEHUSX (OJJMHAPHBIC U KPaTHBIE)

ChopMupoBaHHOCTE yYMEHHUS TPUMEHSTH: TOJOXKEHHS TEOPUU CTPOCHUS
opranndeckux BemiecTB A.M. BytnepoBa nisi 0OBSICHEHHS 3aBHCHMOCTH
CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUs MacChl
BEILIECTB

VYrneBonopoasl. Kucnoponacoaepskaume u a3oTcoaepkaliiie OpraHnueckue
coeuHeHNs. BricoKkOMOIEKyIsIpHbIE COeTMHEHUS

2.1

ChopmupoBaHHOCTh  YMEHHUHW TOPHUBOJUTH TPUBUAIbHBIE  Ha3BaHUS




2.2

2.3

OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, NPOIUJIEH, AaleTUJIEH,
ATUJICHTJIMKOb, TJIMIEpUH, ¢eHon, ¢GopMalbIerua, aleTalnbIAeTu]I,
MypaBbUMHAs  KHUCJOTA, YKCYCHas  KHUCJIOTa, OJICMHOBAas  KHCIIOTA,
CTeaprHOBAs KUCIIOTA, TIIF0K03a, PpyKTO3a, KpaxMal, eJIIr0J103a, TIUIIMH)

ChopMHUpOBAaHHOCTh  YMCHHH  XapaKTEpH30BaThb COCTaB, CTPOCHHE,
¢u3nueckne W XHMHYECKHME CBOWCTBA THUIHYHBIX TMPEICTaBUTEICH
pPa3IMYHBIX KJIAcCOB OPraHWYECKUX BEHICCTB (METaH, 3TaH, OJTHJICH,
MIPOIUJICH, alleTHIIeH, OyTaaueH-1,3, metundyranuen-1,3, 6eH301, METaHOM,
3TaHOJI, STWICHIJIUKOJb, TJIUIEPHH, (EHOJI, alleTalbICI 1, MypaBbUHAS H
YKCyCHasi KHCJOTBI, TJIOKO3a, KpaxMai, IIeJUTI0JI03a, aMHHOYKCYCHas
KHCJIOTA)

ChopmMupoBaHHOCTH YMEHUSI MIUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKIY
TUMAYHBIMU ~ TIPEACTABUTEISIMU  PA3NIMYHBIX  KJIACCOB  OPTaHHMYECKUX
BEILIECTB YPAaBHEHUSMH COOTBETCTBYIOIIMX XHUMHUUYECKHX pEaKLHMil C
HCIIOJIB30BAaHUEM CTPYKTYPHBIX (POPMYII

2.4

CdhopmupoBaHHOCTH YMCHHS XapaKkTepu30BaTh UCTOYHUKHU
YIIEBOJIOPOAHOTO ChIpbs (HE(DTh, MPUPOIHBIA Ta3, yroib), CIOCOOBI HX
nepepaboTKH U PAKTHYECKOE MPUMEHEHHE IMPOTYKTOB IMePepadOTKH

3.1

XUMHUS U )KU3HL. PacuéTrl

ChopmupoBaHHOCTh YMEHHI BIIaJETh CHCTEMOHl 3HAHUN 00 OCHOBHBIX
METOJaX HAay4YHOT'O IIO3HAHMS, MCIOJIb3YEMbIX B XHMHUU TPH H3YUYCHUH
BEIIECTB U XUMUYECKUX SIBJICHUN (HaOMI0eHNEe, U3MEPEHUE, SIKCIIEPUMEHT,
MOJICJIMPOBAHUE), HCIOJIB30BaTh CHUCTEMHBIC XHUMHYECKHE 3HAHMS IS
MPUHSATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C
BEIIECTBAMH M MX MPUMEHEHUEM

3.2

3.3

3.4

ChopMuUpOBaHHOCT,  yMEHUN  COOJIOATh  TpaBWia  IMOJH30BAHUS
XUMHYECKOH MOCY0N U JTa0OpaTOPHBIM 00OPYIOBAaHUEM, a TAKXKE MpaBUIIa
06paHIeHI/I$I C BfIIECTBaMM B COOTBE€TCTBUM C HHCTPYKOUAMU I10
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

ChopMupoBaHHOCTb YMEHUH IJIAHUPOBATH M BBIMOJHATE XUMHUYECKUN
AKCIEPUMEHT (TIPEBpAILEHUS] OPTraHWYECKUX BEIIECTB NPH HarpeBaHUH,
MOJTyYeHHEe STWJIEHA W M3Y4YEHUE €ro CBOICTB, KaueCTBEHHbIE pPEaKLUU
OpraHn4Y€CKUX BCHICCTB, ACHATYypalud 0€eJIKOB IIpru Harp€BaHWHW, LOBCTHLIC
peakiuu OeJKOB) B COOTBETCTBUU C NPAaBMWJIAMU TEXHHUKH O€30HaCHOCTH
npu O0OpalleHHH C BeleCTBaMU U J1a0OpaTOPHBIM 00O0PYAOBAHUEM;
NPEJCTABIATh PE3yJIbTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (OpMe 3arucu
YpaBHEHHUH COOTBETCTBYIOIIMX peakuuid u (HopMyIupoBaTh BHIBOJBI Ha
OCHOBE THX Pe3yJIbTaTOB

ChopmupoBaHHOCTE YMEHUH MPOBOJUTH BBIUKCICHHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIH
MPOJYKTa PEaKlUy MO M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3
HCXOJIHBIX BEIIECTB WJIH MPOJAYKTOB PEAKITHH)

3.5

3.6

ChopMupoBaHHOCTh yYMEHUH KPUTHYECKH aHATU3UPOBATh XHMHUYECKYIO
nH(pOpMaIIHIO, TTOTYYaeMYyI0 U3 Pa3HbIX MCTOYHUKOB (CpelcTBa MaccOBOM
uHpopmanuu, cetb IHTEpHET U Jpyrue)

ChopmupoBaHHOCTE  yMEHHMM  COONMIOATh  TpaBUiia  IKOJIOTUYECKU
11e7Ieco00pa3HOTO TOBEJACHUSI B OBITY M TPYIOBOW ACATEIHHOCTH B IEIIAX
COXPAaHEHHUS CBOETO 3I0POBbS W OKPYXAIOUIEH MPUPOIHON Cpembl,
OCO3HaBaTh OIMACHOCTh BO3JICHCTBHUS HA KUBBIC OPTaHU3MBbI OMPEICIIEHHBIX




OpraHMYEeCKUX BeIlECTB, MOHMMas cMmbici mnokazarens [1JIK (mpenensHO
JOMYCTUMON  KOHLIEHTPAllMK), TOSICHATh Ha IMpPUMEpax  CIOCOOBI
YMEHBIIECHUSI U MPEJIOTBPAIICHUS UX BPEIHOTO BO3JACHCTBUS Ha OpraHU3M
YeJI0BeKa

11 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi

1

TeopeTnyecknue OCHOBbI XUMUHU

11

Brnanenne  cucteMod  XMMHMYECKMX ~ 3HAHUK, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUN 3JIEMEHT, aTOM, AJIEKTPOHHAs
00oJj10uKa aTtoma, S-, p-, d-3JEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTh, JJEKTPOOTPULIATENILHOCTh, CTENEHb OKHCICHHS, XUMHYECKas
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00bEM, KpUCTaJUTMYECKasl pEeILETKA,
TUIIBl XUMHUYECKUX PEaKIUil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, SK30- U
SHIOTEPMHUUYECKUE, PEAKLUU HOHHOIO OOMEHa), pacTBOp, DSJIEKTPOJIUTHI,
HEDJICKTPOIIUTHI, ANEKTPOJIUTUYECKAS JUCCOLUAIINSA, OKHCIIUTETIb,
BOCCTAHOBUTEJIb, CKOPOCTh XUMUUECKOM peakii, XUMHUYECKOE paBHOBECHUE);
TEOPUM W 3aKOHBI  (TEOpHUS  DIIEKTPOJIMTUYECKON  TUCCOIMAIINY,
[lepuonnueckuii 3axkon J[.J. MeHnneneeBa, 3aKOH COXpaHEHHS MAaCChl),
3aKOHOMEPHOCTH, CUMBOJIUYECKUH A3bIK XUMUH, (PAKTOIOTUYECKHE CBEICHUS
O CBOHMCTBaX, COCTaBe, TMOJY4YEHHH U OE30MaCHOM HCIIOJIb30BAHUM
BROKHEUIIIMX HEOPraHMYECKUX BEHIECTB B OBITY H  MPaKTHYECKOU
JeSITEIbHOCTH YeJIOBEKa

1.2

1.3

14

1.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BbIABJIITE  XAPAKTCPHBIC IIPU3HAKHU U
B3aUMOCBA3b U3YUYCHHBIX HOHSITI/Ifl, MNPUMCHATE COOTBETCTBYIOIIUC IMOHATUA
npu OIUCaHUNU CTPOCHUA U CBOICTB HCOpPraHNYCCKUX BCHICCTB H HUX
HpeBpaHIGHI/IfI; BBISBJIATH B3aMMOCBSI3h XUMHUUYCCKUX 3HAHHUH C MOHITUSIMH U
MPEACTaBJICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX ITPEAMETOB

BnaneHne OCHOBHBIMM METOJAaMM HAY4YHOIO IIO3HAHUS BEUIECTB W
XUMHYECKMX  SIBIEHUM  (HaOioleHue, HU3MEpEeHHe,  DKCIEPHUMEHT,
MOJICIUPOBAHKE)

ChopMupoBaHHOCT YMEHHMH ONpeAeNsATh BaJEHTHOCTb U  CTENEHb
OKHCJICHUS XMMHYECKHX JJIEMEHTOB B COCIUHEHHUAX Pa3IMYHOIO COCTABA,
BUJ  XUMHMYECKOW CBsI3M  (KOBaJEHTHas, WOHHAs, MeTaJJIMYecKasi,
BOJIOPOJIHAS) B COETUHEHUSIX, TUIl KPUCTAIIMYECKON PEeIIETKH KOHKPETHOTO
BelIeCTBA (ATOMHAas, MOJIEKYJISIpHAs, HOHHAs, METAJUIMUYECKas)

CdopMupoBaHHOCTh YMEHUN OMpeNesITh XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCTMHEHU

1.6

1.7

ChopMHUpPOBaHHOCTh YMEHHUSI KJIACCU(PHUITUPOBATh XUMUYECKHUE PEAKIUHU T10
pa3MYHBIM TpU3HAKaM (YUCIY UM COCTaBy pEarupyrolnx BeeCTB,
TermoBoMy  3(GGdEeKTy peakiud, W3MEHEHHUIO CTEMEeHEeW OKHCIICHUS
AIIEMEHTOB, OOPATUMOCTHU PEAKIINH, YIACTHIO KaTaanu3aTopa)
ChopMHpPOBAaHHOCTh YMEHUW COCTABISITH YPABHEHUS PEAKIUN Pa3TUIHBIX
TUTIOB, TIOJMHBIE W COKpAIIEHHBIE YPAaBHEHHsI PEaKIMii HOHHOTO OOMeHa,
YUUTBIBAs YCIOBHUSI, TPU KOTOPBIX ATH pEaklMy UAYT J0 KOHIIA

1.8

CdopMupoBaHHOCTh YMEHUH NPOBOAUTH pEAKLUUH, IOJITBEPKIAIOIIHIE




KauyeCTBEHHBIN COCTaB Pa3INIHBIX HCOPTraHNMYCCKUX BCHICCTB, PACIIO3HABATH
OIIBITHBIM HyTeM HOHBI, IPHUHCYTCTBYIOIIMC B BOAHLIX PACTBOpAX
HCOPTraHNYCCKUX BCIICCTB

1.9

CdopMUpOBaHHOCTh YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBHTEIIFHBIX PEAKLUIl ITOCPEIICTBOM COCTABJICHHS 3JIEKTPOHHOTO
OanaHca 3TUX peakuui

1.10

1.11

2.1

ChopMuUpoBaHHOCTH ~ YMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKON PeaKIMK OT pa3Iu4HbIX (PaKTOpPOB

CdopMupoBaHHOCTh YMEHUN OOBSICHITH XapaKTep CMEIIEHUs XUMUYECKOTO
paBHOBECHUsSI B 3aBHCHMOCTH OT BHEIIHETO Bo3AcicTBUA (mpuHimn Jle
[Tarense)

OO61as u HeoOpraHUYeCcKask XUMHUS

CdopMupoBaHHOCTh YMEHUH pPacKphIBaTh CMBICH [lepnoandeckoro 3akoHa
JAW. MengeneeBa H JAEMOHCTPUPOBATh €ro CHUCTEMATU3UPYIOLLYIO,
O00BSCHUTEIIBHYIO M IIPOTHOCTHYECKYIO (DYHKITUU

2.2

ChopMUpOBaHHOCTh YMEHHM XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX 3JeMeHTOB 1—4 mepuonoB Ilepumonnueckoir cuctemsl
xuMH4YecKux dneMeHToB J[.M. MenpesneeBa, UCIONB3Ys HOHATHS «S-, P-, d-
AIIEKTPOHHBIE  OpOUTANINY»,  «IHEPreTHUECKUE  YPOBHUY»,  OOBSCHSATH
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XUMHUYECKUX DJIEMEHTOB MW HX
COeMHEHUN 1o mnepuodamM M rpynnam Ilepuonuueckoid cuctembl
xumMuueckux asemenToB /.M. MeHneneesa

2.3

ChopMupoBaHHOCT, yMEHHWH  XapaKTepu3oBaTh (OMUCHIBATH) 0OIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHWYECKMX BEIIECTB pPAa3JIMYHBIX KJIACCOB,
MOJITBEPXKIaTh CYLIECTBOBAHHE TeHETHYECKOMN CBSI3U MEeXy
HEOPraHMYECKMMH BEIECTBAMU C TIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOLINX
XAMHYECKHUX PEaKui

2.4

2.5

2.6

2.7

CdopMHrpoBaHHOCTH yMEHUH yCTaHaBJINBAThH MIPUHAIJICKHOCTH
HEOPraHWYeCKHX BEUIECTB IO HX COCTaBy K ONPEIEIEHHOMY Kiaccy
(rpymnme) coeauHeHUW (TIPOCThIE BEIIECTBA — METAUIBI M HEMETaJUIHI,
OKCHJIbl, OCHOBaHMsI, KUCIOTHI, aM(OTEPHBIE TUIPOKCUIBI, COITH)

ChopMupoBaHHOCTh YMEHHH HCIOIB30BaTh XMMHUYECKYIO CUMBOJMKY JUIS
cocTaBieHUs (OpMyN BEIIECTB M YypaBHEHUH XUMHMUECKUX pEaKIuii,
cucrematnueckyto HomeHknarypy (IUPAC) u TpuBManbHble Ha3BaHMS
OTJENFHBIX HEOPraHMYECKUX BemIeCTB (YrapHbBIH Ta3, YIJIEKUCIBIA Tas,
aMMMaK, rameéHas W3BECTh, HeralméHas M3BeCTh, MHUTbEBAs COZA, MUPUT U
Jpyrue)

ChopMupoBaHHOCT, yMEHHMH  XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA HEOPTraHMYECKUX BEHIECTB PA3UYHBIX KJIACcCOB,
MOJTBEPKIATh CYIIIECTBOBaHUE TeHETUYECKOM CBSI3U MEX]y
HEOPTraHNYECKUMH BEIIECTBAMH C TTOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIINX
XMUMHUYECKHX peaKIuii

ChopMupoBaHHOCT YMEHHH IUJIAHUPOBATh U BBIMOJHATE XUMHYECKHH
AKCIEPUMEHT  (pa3jiokeHHe TepOKCHAa BOJIOPOAAa B  MPUCYTCTBHH
KaTajau3aTopa, OIpPEJEICHUE Cpedbl pPacTBOPOB BEIIECTB C IOMOILBIO
YHHUBEPCATHHOTO MHIUKATOPA, BIMSHUE Pa3IHUYHbIX (DAKTOPOB HA CKOPOCTh
XMMUYECKON peaklnu, peakllud MOHHOTO OOMEHa, KauyeCTBEHHbIE PEaKIINU
Ha cynbdaT-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHUS, PELICHHE




2.8

AKCIIEPUMEHTANIbHBIX 3a7a4 1o TemMam «Mertamisl»y u «Hemeramib») B
COOTBETCTBUU C NPAaBHJIAaMU TEXHUKH OE30MACHOCTH MpH OOpalleHuu C
BEIIECTBAMH U J1A0OPATOPHBIM 000pPYIOBaHHEM; IPEACTABIATh PE3yIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B dopme 3alUCU  ypaBHEHUI
COOTBETCTBYIOIIMX peaKkUuil W (GOpMyIUpOBaTh BBIBOJBI Ha OCHOBE 3THX
pe3ynbTaTOB

ChopMupoBaHHOCT, ~ yMEHUH  cOOdIOAATh  MpaBWja  I10JIb30BaHMS
XUMHUECKOH MOCYI0M U J1abopaTOpHBIM 00OpYIOBAaHUEM, a TaKXKE IpaBUIIa
oOpaleHuss C BELIECTBAMH B COOTBETCTBUUM C HHCTPYKLMSAMHU IO
BBIITOJIHCHHU IO Ha60paTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

3.1

3.2

3.3

3.4

CdopMUpoOBaHHOCTh YMEHUH XapaKTepU30BaTh XHUMHYECKHE IPOIECCHI,
JeKAIMe B OCHOBE IPOMBINUICHHOTO TOJYYCHUsI CEPHOW KHUCIIOTHI,
aMMUaKa, a Takke COPMUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAYYIHBIX
NPUHIUIAX U YKOJOTHYECKUX MPOOJIeMax XUMHUUECKOTO MTPOU3BOJICTBA

XUMHS U KU3Hb. PacuyéThbl

ChopMupOBaHHOCTh MPEACTaBIEHUN O XUMHUYECKOHM COCTaBJIAIOLICH
CCTCCTBGHHOHaquOﬁ KapTUHBI MHUpa, pOJIKM XHMMHU B IMO3HAHWUU SIBIICHUM
Opupofsl, B (OPMHPOBAHUM MBIIUICHUST M KYJIbTYphl JIMYHOCTH, €€
(bYHKLINOHATIBHON IPaMOTHOCTH, HEOOXOJUMOM JUIsl peIICHUs] TPAKTUYECKUX
3aja4 U 9KOJIOTMYECKH OOOCHOBAaHHOI'O OTHOILEHMS K CBOEMY 3J0POBBIO U
IPUPOIHOI cpele

ChopMupoBaHHOCT YMEHMH KpPUTMUYECKH AaHAIM3MPOBATh XHUMHUYECKYIO
nH(pOpMaLKIO, MOIY4aeMyl0 U3 pa3HbIX HMCTOYHHMKOB (CpPEACTBa MacCOBOU
KOMMYHHKAIMH, ceTb VIHTepHeT u n1pyrue)

ChopMupoBaHHOCT, ~ yMEHHH  coOmoaTh  NpaBWIa  SKOJIOTMYECKH
11€J1€CO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOM JAESITEIBHOCTH B LIEJSIX
COXPaHEHHsI CBOETO 3/I0POBbsI U OKpYKaroIllel MpUpPOAHOM cpe/ibl

Oco3HaBaTh ONACHOCTH BO3ACHCTBHSI HA JKUBBIE OPTaHU3MBbI ONPENEIEHHBIX
BEIECTB, INMOHMMAas cMbica mnokaszarens [IJIK, moscHaTe Ha npumepax
CrocoObl YMEHBILIEHUS W MPEJOTBPALLCHUS UX BPEAHOTO BO3AEHCTBHS Ha
OpraHM3M 4eJI0BEKa

3.5

CdhopMHPOBAaHHOCTh YMEHHI MPOBOJUTH BBIYHCICHUSI C HCIOJIb30BAaHUEM
MOHATHUS «MaccoBasi JI0Jis BEIIEeCTBa B pacTBOpe», OOBEMHBIX OTHOILEHHH
ra3oB IpH XMMHUYECKUX pEaKLMAX, Macchl BellecTBa WK 00bEMa razoB IO
U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIH O00BEMY OJHOTO U3
YYacCTBYIOIIMX B PEaKIUU BEIIECTB, TEIUIOBOTO 3 deKTa peakiii Ha OCHOBE
3aKOHOB COXPaHEHHsI MAacChI BEIIECTB, IPEBPAILICHHS U COXPAaHEHUS YHEPTUU




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

10 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUH

11

IIpenmer opraHMyeckol XuMUHU: €€ BO3HUKHOBEHHUE, PA3BUTHE W 3HAYCHUE B
MOJIyYeHUM HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOECHHUS OPraHUYECKUX
coenuHenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

1.2

CrpyktypHble  (OpMYJBl  OPraHMYECKHX  BEIIECTB. | oMoyiorusi, HM30MEpHs.
XVMHYECKasi CBSI3b B OPraHMYECKUX COCAMHEHHAX — OJMHAPHBIE M KPaTHBIC CBS3H.
[IpencraBnenue o Kiaccu(pUKaMu OPraHMYECKUX BEIIECTB

13

Homenknarypa opraHuueckux COEQUHEHMH (cucTeMaTudeckas) U TpUBHAJIbHBIC
Ha3BaHUs BaKHEHIINX MpeAcTaBUTENEeH KIIACCOB OPraHUYECKUX BELIECTB

YrieBo1opoasl

2.1

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUM psn. MeTaH u 3TaH — MpocTeiine
IPEJCTaBUTENIN ATKaHOB: (pU3MUYECKUe M XUMUYECKHE CBOMCTBA (peaKLMU 3aMeIleHUs
Y TOPEHHUs), HAXOKJECHUE B IPUPOJE, IOJIyYEHUE U IPUMEHEHHE

2.2

2.3

2.4

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOIMYECKMM psii. OTWIEH U MpONUJIeH —
OpoCTEHIINe NPEACTaBUTENIN aJKEHOB: (U3MUECKHe M XHMHUYECKHE CBOWMCTBA
(peakuuMu  TrUAPUPOBaHUS, TaJOTEHUPOBAHUS, TUJpaTallid, OKHUCIEHUS U
HOJMMEPHU3ALMHK), TOJy4YEeHHE U IPUMEHEHUE

Ankamuensl: Oyragmen-1,3 u  metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakumsi mnonumepusainuu). [lomydyeHne CHHTETHYECKOTO
Kay4dyKa U pe3uHBI

AIIKUHBI: COCTaB U OCOOCHHOCTH CTpPOCHUA, TOMOJIOTMYECKHUI pPAA. AI_IeTI/IJ'IeH -
HpOCTGfIHIHfI IpeACTAaBUTCIIb AJIKWHOB: COCTAaB, CTPOCHUC, (1)I/I3I/I'-I€CKI/I€ 1 XUMHUYCCKUC
CBOMCTBaA (peaKI_II/II/I TUAPUPOBAHUSA, TAJIOICHUPOBAHUA, THUApATAlIHUU, FOpeHI/ISI),
MOJIYYCHHEC U ITPUMCHCHUC

2.5

2.6

3.1

Apensbl. benson: cocraB, cTpoeHue, puznyeckrue U XMMUYECKHUE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS U HUTPOBaHUs), IOJIyueHHWE U mpuMeHeHHe. Tomyon: cocras,
CTpoeHue, (u3M4Yeckue M XHMUYECKHE CBOMCTBAa (peakluM TaJOreHUPOBAHHUS U
HUTPOBaHUs), MOJIyd€HUE U IPUMEHEHUEe. TOKCUYHOCTh apeHoB. ['eHeTnyeckas cBs3b
MEXy YIIIEBOAOPOJaMH, IPUHAAIEKAIMME K PA3INYHBIM KJIaCCaM

[TpuponHble MCTOYHUKH YTIEBOAOPOAOB. IIpuponHblii ra3 ¥ MOMyTHBIE HE(TSIHBIE
ra3pl. Hedte m e€ mpoucxoxaenue. CrmocoObl mepepaloTKu HEPTH: TEpPeroHKa,
KPEKUHT (TepMUYECKHH, KaTamuTudeckuil), muponus. [Ipoaykrer nepepabotku HedTH,
UX IPUMEHEHUE B IMPOMBILIUIEHHOCTH U B ObITy. KaMeHHBIH yroiab U MpOAYKTHI €ro
nepepadoTKu

KI/ICJ'IOpOI[COI[ep)KaH_II/IC OpTaHU4YCCKUC COCANHCHU

[IpenenbHble 0JHOATOMHBIE CIUPTHI. METaHON M 3TaHOI: CTPOECHUE, (PU3HUECKUEe U
XUMHUYECKHE CBOMCTBa (peakIMH C aKTUBHBIMHU MeTallJIaMH, TaJlor€HOBOJIOPOJAMU,
ropeHue), NpuMeHeHnue. Boopoaabie cBA3M MEXIy MOJIEKYJIaMu CUpTOoB. JleiicTBue
METaHojJa M OTAaHOJIAa Ha OpPraHW3M 4eJOBeKa. MHOIOaTOMHBIE  CIIMPTHI.
OTUIIEHTTIUKONb M TJIMLEPUH: CTpOEHHUE, (U3MyecKue M XUMHUYECKHE CBOICTBa
(B3auMoOJIeHiCTBME CO IIEJOYHBIMU METajulaMH, KaueCTBEHHAas peakluus Ha
MHOr0aTOMHbIE CIUPTHI). [leiicTBiE Ha opraHu3M uesoBeka. [IpuMeHeHue raunepyuHa
Y THJICHTIIUKOJIS




3.2

3.3

3.4

3.5

@DeHoM: CTpOeHUE MOJICKYNbI, (PU3UYecKre M XUMHYECKHe CBOWCTBA. TOKCHMYHOCTH
denomna. [Ipumenenue penomna

Anpreruapl M KeTOHBL. DopManbleru, arneTalibJeTH: CTpoeHHe, (U3HYECKHE H
XMMUYECKHE CBOMCTBA (pEakUMHU OKHUCJICHHS U BOCCTAHOBJICHUS, KaueCTBEHHBIC
PEaKIIHM ), TOTYIYCHUE U TIPUMCHEHHUE

OOHOOCHOBHBIE Tpe/elibHble KapOOHOBBbIE KHUCIOTHL. MypaBbHHasT M YKCYyCHas
KHCJIOTBL: CTpOeHHE, (pu3nueckrue M XMMHUYECKHE CBOICTBa (CBOICTBa, oOIIMe A
KJ1acca KUCJIOT, peakius dTepuuKanum), noiydeHue u npuMmenenue. CtreapuHoBasi U
OJICMHOBAsI KUCIIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX KHCIOT. MblIa Kak
COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEEe JAeiCcTBHE

CrnoxHble 3QUpbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['MIPOIM3 CIIOXHBIX
a¢upos. Kupsl. ['maponus sxupos. [IpumeHenune xupoB. bruonoruyeckas pojb )KUPOB

3.6

VYTrneBoapl: CcOCTaB, KIACCHU(HUKAIMS YIrIIEBOJOB (MOHO-, M- W IOJUCAXAPUIBI).
['moko3a — mpocTedmuii MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJEKYJIbI,
(pu3nueckue U XUMHYECKHE CBoiicTBa (B3ammoneiictBue ¢ rumpokcuaom meau(ll),
OKHCJICHHE aMMHA4YHBIM pacTBOpOM okcuza cepedpa(l), BoccraHoBIeHHE, OpOKEHHE
[JIIOKO3bI), HAX0X/IEHUE B PUPOJIE, IPUMEHEHUE, Onosiornyeckas pojab. @OTOCUHTES.
®pyKTo3a KaKk U30Mep IIIKO3bl. Kpaxman u 1eNioin03a Kak MpUpPOJIHbIE MOJIUMEPHI.
CtpoeHue kpaxmana U 1euTrosI03bl. Pu3nyeckue U XMMUYEeCKHUEe CBOWCTBA Kpaxmala
(Tuaposnn3, KaueCTBEHHAs! PEAKIIUs C HOJOM)

A3oTcoieprKalie OpraHndecKue COeAMHEHUS

4.1

AMUHOKHCIOTBl Kak aM@OTepHble OpraHuYeckue coeAuHeHus. dusznueckue u
XMMHUYECKHE CBOICTBa AaMUHOKHMCIOT (Ha mpumepe TIiuIMHA). buonormueckoe
3HA4CHUE AMUHOKUCIOT. [lenTuapl

4.2

benku kak npupoIHbIE BHICOKOMOJIEKYIISIpHbIE coequHenus. [lepBuunasi, BTopuyHas u
TpeTUYHass CTPyKTypa OenkoB. XHMHUYECKHE CBOMcTBa OENKOB: THAPOJIM3,
JIeHaTypalysi, KaueCTBEHHbIE PEAKIIMH Ha OEJIKH

BBICOKOMOJIEKYIISIDHBIE COEIMHEHMS

5.1

5.2

OcHOBHBIE MOHATHS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BE€HO, CTEIEHb IIOJIMMEPHU3ALUU, CPEIHsAS MOJIEKYJsIpHas Macca.
OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOIUMEpHU3alus U
MIOJIMKOHACHC AL

OKCepUMEHTAJIbHBIE METObl U3YyUEHHSI BEIIECTB U UX MPEBPALLEHUI: 03HAKOMJIEHUE
c oOpa3uamu MPHUPOTHBIX W MCKYCCTBEHHBIX BOJIOKOH, IUIaCTMacc, KaydyKOB.
[TonyyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI

11 KJIACC

Kon
1

1.1

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

TeopeTnyeckrue OCHOBBI XUMUHU

XuMuyeckuit dneMeHT. AToM. Sapo aroma, H30TOMBI. DIIEKTPOHHAs 000JIOYKA.
DHepreTUyeckre YpOBHH, MOAYPOBHH. ATOMHBIC OpOuTamu, S-, P-, d-3I€MEHTHI.
OcoOeHHOCTH pacrpeleseHus] AJIEKTPOHOB MO OpOWTaNsM B aTOMax »JJEMEHTOB
MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpalHsi aTOMOB

1.2

Ilepnonnueckuit 3axkoH u Ilepmoanueckas cucrema XuUMHUYecKux snemeHToB JI.U.
MengeneeBa. Cps3p nepuoguueckoro 3akoHa U Ilepuogmdeckoil  cucTemsl
xuMudeckux syemeHToB J[.M. MeHaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHMsSI CBOMCTB XMMHMUYECKHX JJIEMEHTOB U




1.3

06p213y€MBIX HMHU IIPOCTHIX U CJIOKHBIX BCHICCTB I10 I'pyImaM U Nepuoam. 3HaueHUe
NEPUOANICCKOr0 3aKOHAa B pa3BUTHH HAYKH

Crtpoenue BemecTBa. XUMHUYECKas CBSI3b. BUIbl XUMHUYECKOW CBA3M (KOBaJEHTHAs
HEMOJISIpHAsT U TOJISIpHAs, MOHHAs, MeTaindyeckas). MoHbI: KaTHOHBI M aHHOHBI.
Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHON XUMUYECKOW CBsI3U (OOMEHHBINH U JOHOPHO-
akienTopHseIil). BomopoaHas cBs3b

1.4

Banentnoctb. DnekTpooTpuniatenbHOCTh. CTereHb OKUCIICHUS

1.5

1.6

BemniectBa MOIEKyISPHOIO M HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH IIOCTOSHCTBA
COCTaBa BEIIECTBA. [HWIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOWCTBA
BEILECTB OT TUIIA KPUCTALIMYECKOM peméTku. [IoHsATHE O IHCIIEpCHBIX CUCTEMAax.
VcTuHHBIE ¥ KOJUIOMIHBIE PacTBOPBI. MaccoBasi 10151 BEIECTBA B PACTBOPE

Knaccudukanus Heopranmdyeckux coequHeHuil. HomeHkiaTypa HeopraHu4ecKux
BELIECTB

1.7

1.8
1.9

Xumunyeckas peakuus. Knaccuduxaiums XuMHYeCKUX peaklUuid B HEOPraHMYECKOH U
OPraHWYECKOM XWMHUU. 3aKOH COXPAHEHHUS MAacChl BEIECTB, 3aKOH COXpaHEHUs U
MIPEBPAICHHS SHEPTUU IPU XUMHUYECKHUX PEaKIMIX

CKopocThb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

OO6parumsble peakiui. XuMudeckoe paBHoBecre. MaKkTopbl, BIUAIOLIME Ha COCTOSIHUE
xumuyeckoro pasHosecus. [Ipuanun Jle [larense

1.10
1.11

OnexrposmtHyeckas auccouranus. CuiabHble U cinalble 3IeKTpoinuTsl. Cpena BOIHBIX
pPacTBOPOB BELIECTB: KKUCasd, HEHTpalibHas, Lieso4yHas. Peakiiuy HoHHOro oOMeHa

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU
Heoprannueckas xumus

2.1

2.2

2.3

Hemeramner. Ilonoxenne HemeramioB B Ileproanueckoll CHCTEME XHMHYECKHX
anemeHToB JI.MI. MeHueneeBa W OCOOCHHOCTH CTPOCHHUs aToMOB. Dusmueckue
CBOMCTBa HEMETAJUIOB. AJLIOTPONHUsS HEMETAUIOB (Ha MpHMEpe KHUCIOPOJAa, Cephl,
docdopa u yriaepona)

XUMHUYECKUE CBOMCTBAa BaXXHEUIIIMX HEMETAJUIOB (TAJIOTEHOB, cephbl, a30Ta, docdopa,
yriaepoja U KPeMHHUs) U UX COCAMHEHHUH (OKCHIOB, KHUCIOPOJICOJCPIKAIINX KHUCIIOT,
BOJIOPOJIHBIX coenHeHHH ). [IprMeHeHe BaXKHSUIIIMX HEMETAIUIOB U X COCIMHEHHI

Mertannsl. [lonoxxenue meramios B [lepuonndeckoil cucteMe XUMUYECKUX IIEMEHTOB
JAW. MenneneeBa. OCOOEHHOCTHM CTPOEHHUS DJIEKTPOHHBIX O0OJIOYEK AaTOMOB
merauioB. OOmme  ¢Qusnueckue cBoiictBa MeraioB. CrulaBel  MeTaslIoB.
DONEeKTPOXUMHUYECKHUH Psii HAIPSHKEHUH METaIJIOB

2.4

XUMHUYECKHUE CBOMCTBA BAXXHEHITUX METAJUIOB (HATPUM, KalduWil, KaJbIMA, MarHuu,
ATIOMUHHUM, IMHK, XpOM, Xelle30, Melb) M HuX coenuHeHuil. OOmme crnocoobl
MoJTy4eHus1 MeTauioB. [[pumMeneHnre MeTauioB B OBITY U TEXHUKE

2.5

I'enetnueckas cBsI3b HCOPraHNMYCCKUX BCHICCTB, NPHUHAJICKAINIUX K PA3JIMIYHBIM
Kj1accaM

XUMHS U KU3Hb

3.1

Porp xuMum B OOECHEYEHHHM DSKOJOTHMYECKOM, HHEPreTUYECKOW U THIICBOM
0€30MacHOCTH, pa3BUTUU MeTUIMHBL. [lOHSATHE O HayyHBIX METOJAaX TO3HAHHUS
BEIIIECTB U XUMHYECKUX PEAKIUN

3.2

[IpencraBinenuss 00 OOMMX HAYYHBIX MPHUHIMIAX T[POMBIIUIEHHOTO MOJyYeHUs
BaOXHEMIINX BenlecTB. YelnoBeK B MHpE BEUIECTB M MaTEpPHANIOB: Ba)KHEHIINE
CTPOUTEIIBHBIC MaTepHallbl, KOHCTPYKLHMOHHBIE MAaTE€pUalbl, KpacKH, CTEKJIO,
KepaMHKa, MaTepuaibl JJi1 DJJIEKTPOHMKH, HAHOMAaTepHalbl, OPraHUYECKUE H




MHUHepaJIbHbIEe YI00peHUs

3.3

Xumus u 3J0POBLEC YCIIOBCKA: IpaBujia UCIIOJb30BaHHUA JICKAPCTBCHHLIX MPCIIapaTos,
ImpaBujia 0€30IaCHOr0 MCHOJIHL30BaHUS npenapaTron OBITOBOM XMMHH B HOBC@ﬂHCBHOﬁ
KHU3HU




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

Xumus. 10 knace. I.E.Pymutuc, ®.I'. ®enpaman — Opranudeckas Xumusi: yaeOHUK aiist 10
KJ1acca 0011eo0pazoBaTeNibHBIX yupexaenuit — M.: [Ipocsenienue.

2) Xumus. 11 xmacc (6a3oBsiii ypoBeHs). Pymsutuc I'.E., ®enpaman @.I°. 13 uznanue -M.
:IIpocsemenue.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1) 'apa H.H. Xumus. Meroauueckoe nmocodue aist yuutens Ypoku B 10 kiacce: mocobue ass
yauTenen 001meoopa3oBaTebHBIX yupekaeHuit. — MockBa «lIpocBenienue».

2) Panenkuiit A.M. lunaktuueckuii Mmatepuan rmo xumuu 10-11: mocobue mis yuurers/
A.M.Paneukuii. — M.: [Ipocsemenue, 2005r. M.: IIpocsenienue.

3) I'apa H.H., T'abpycea H.11. Xumus. 3agaunuk ¢ «momomHukom». 10-11 kmacest - M.
[Ipocgemienue.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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