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1. lloacnumenvuas 3anucka.

[IporpamMma 1o XMMHUHM Ha YpOBHE CpeJHEro oOImero odpa3zoBaHus pa3paboTaHa Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pazoBaTENbHON MPOTpaMMBI CPEJHETO OOIIEero
oOpazoBanus, npexactaBieHHbix B ®I'OC COO, ¢ yuerom Konuenmum npenogaBaHus y4eOHOTO
npeaMera "Xumua" B oOpasoBaTenpHBIX oOpranusauusax Poccuiickoit ®denepaunu, peaan3yroliux
OCHOBHbIE 00pa3oBaTeibHbIE MPOTPaMMbl, U OCHOBHBIX IIOJIOKE€HUH (enepanbHOl paboyeit
MPOrpaMMbI BOCITUTAHUSI.

OcHOBY MOIXOJIOB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OINpPEIeICHHIO OOIIel CTpaTeruu
00y4eHHs, BOCIIUTAHUS U Pa3BUTHUS 00YJaIOUINXCs CpeicTBaMH yueOHoro npeamera "Xumus" st 10 -
11 ximaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIeNTyalnbHble mnojoxeHus OIOC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJEH, COJEpXKaHHs, pPe3yabTaTOB OOydeHHs W TpeOOBaHHMH K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

B cooTBeTCTBMM C NaHHBIMH TIOJOXKEHUSMH TpOoTpaMMa Mo XUMHH (0a30BBI ypOBEHB) Ha
YPOBHE CpeTHEro 00IIero 00pa3oBaHuUs:

yCTaHaBIWBAET 00s3aTeIbHOEC (MHBAPUAHTHOE) TMPEIMETHOE COJIEpPKaHHUE, OIpeAeIsaeT
KOJIMYECTBEHHBIE M KAYECTBEHHBIE €Tr0 XapaKTePUCTHKH Ha KaXKIOM OJTalle W3Yy4eHHsS NpeIaMeTa,
MpeIyCMaTPUBACT TPUHIMITEI CTPYKTYPUPOBAHUS COJEP)KAHUS M PAcIpelieNieHHs] ero 1o Kiaccam,
OCHOBHBIM pa3zJieliaM B TeMaM Kypca;

JaeT MPHUMEPHOE pachpeselieHHe YY4eOHBIX 4acoB IO TEMAaTHYECKHM pas3jeiaM, PeKOMEHIyeT
MPUMEPHYIO TOCIIEI0BATEIFHOCTh M3YUSHHSI OTHIENBHBIX TEM Kypca C yY4ETOM MEXIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHMKH Y4€OHOTO TPOIIecca, BO3PACTHBIX 0COOEHHOCTEH 00YyJaronIiXcst
10 - 11 xmaccos;

JaeT METOJMYECKYI0 HHTEPIPETANNIO IeJeid HM3ydeHUs MpeaMeTra Ha YPOBHE COBPEMEHHBIX
IIPUOPUTETOB B CHCTEME CpEAHEro oOmero o0pa30BaHUs, COAEPHKATEIBHOM XapaKTEepPUCTHKU
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHMSI OCHOBHOM 00pa3oBaTelIbHON MPOrpaMMbl CPEeJHEro OOIIEro
oOpazoBaHusi (JTMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJOB y4eOHO-
MIO3HABATEIBHON JIEATEIBHOCTH OOyJarollerocs MO OCBOEHHIO cojepkaHus mnpeamera. Ilo Bcem
Ha3BaHHBIM MO3MLIMAM B IporpaMMe MO XUMHUHU COOJIIOJIEHa IMPEEMCTBEHHOCTh C (enepanbHOU
paboueld mporpaMMoii OCHOBHOro oOmiero oOpa3zoBaHusi mo xumuu (it 8 - 9 KiaccoB
00pa3oBaTeNIbHBIX OpraHu3alnii, 0a30BbI YPOBEHB).

[IporpamMma 1o XMMHUU SIBJISE€TCS OPUEHTHPOM ISl COCTABIEHHUS PabOUYMX MPOrpaMM, aBTOPHI
KOTOPBIX MOT'YT MPEAJIOXKUTh CBOW MOAXOJ] K CTPYKTYPHUPOBAHHUIO U IOCIEI0BATEIbHOCTH M3Y4YEHUS
yueOHOro Marepuana, a TaKKe CBO€ BMJIEHHME OTHOCUTEIBHO BO3MOXKHOCTH BBIOOpAa BapuHaTHUBHOMN
COCTaBIISIONIEH COAep KaHUs MpeaMeTa JOMOJHUTENbHO K 00s3aTeIbHOM (MHBAPHMAHTHON) YacTH €ro
COJIepKaHUS.

Xummnueckoe oOpa3oBaHHe, MMOJIy4yaeMOe BBITYCKHUKAMHU 00Ie0o0pa3oBaTebHON OpraHU3aluy,
ABJISICTCS. HEOTHEMJIEMON YacThi0 MX 0Opa30BaHHOCTU M CIY)KUT 3aBEPILIAIOIIMM 3TAllOM pealu3aluu
Ha COOTBETCTBYIOLIEM 0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIMX LEJIOCTHOM CUCTEME
XUMUYeCKoro ooOpa3oBaHusa. KiltoueBble 1LIEHHOCTH KacarOTCsl IIO3HAHMS 3aKOHOB IPHUPOJIBL,
dbopMuUpOBaHUS MHUPOBO33pEHUS U OOIIeH KyIbTypbl 4YeJNOBEKa, a TaKKe 3KOJOIMYECKH
00OCHOBaHHOIO OTHOILIEHHUS K CBOEMY 3J0pPOBBIO M INPHPOJIHON cpexne. Peanmusyercs Xxumuueckoe
oOpa3oBaHue OOy4alONIMXCS HAa YPOBHE CpPETHEro OoOIero oOpa3oBaHUsA CpPEACTBAMHU Y4EOHOTO
npeamera "Xumus'", cojep)kaHue M MOCTPOEHHE KOTOPOro OMpEAETeHbl B MpOrpamMMme MO0 XUMHUU C
y4eToM cHenu(pukd HayKu XMMHH, €€ 3HAueHHUs B NO3HAHUU NPUPOAbI U B MaTepUATbHOM >KU3HU
o0miecTBa, a TaKXke C y4eToM OOMMX IeJied M INPHHLUIOB, XapaKTepU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI cpesiHero oouiero oopasosanus B Poccuiickoit denepanun.

IIpu dopmupoBanum coxaepkanus npeaMera "Xumus'" ydTEHBI CIEIYIOLUIUE IOJ0XKEHUS O
cnieur(uKe U 3HAaUCHUU HAYKU XUMUH.

XUMUS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAayK MI'PaeT 0coO0yI0 POJib B CO3/IaHMM HOBOM 0a3bl
MaTepUaIbHOW KYJIbTYphl, BHOCHUT CBOM BKIaJd B (OPMHUpPOBAHHME pPAIMOHAIBHOTO HAYYHOTO
MBILIUIEHUS, B CO3/JaHUE IIEJI0OCTHOTO MPECTaBICHUs 00 OKpYXAIoIeM MUpPE KaK O €JMHCTBE PUPOJIBI
U 4YeJoBeKa, KOTopoe (GopMHpYyeTcs B XHMHUU Ha OCHOBE IOHUMAaHMS BEUIECTBEHHOTO COCTaBa
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OKPY)KAIOILIEr0 MHUpPA, OCO3HAHMs B3aUMOCBSI3M MEXKIy CTPOCHHMEM BEIIECTB, MX CBONCTBAMHM M
BO3MO’KHBIMHU O0JIACTSIMH TPUMEHEHHUS.

CoBpemeHHasi XMMHUSI KaK HayKa CO3MJaTelbHas, HayKa BBICOKMX TEXHOJIOTMI HalpaBjieHa Ha
pelieHue riIo0anbHBIX TPOOIEM YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA - CHIPbEBOI, SHEPTeTUUECKOM,
MUIIEBOM, SKOJIOIMYECKON OE€30MacCHOCTH M OXPaHbI 3/10pOBbs. TE€CHO B3aUMOJEHCTBYS C APYTUMU
€CTeCTBEHHBIMH HAyKaMH, XHMHS CTala HEOTHEMIIEMOW 4acThI0O MUPOBOW KYIbTYphI, HEOOXOAUMBIM
YCJIOBHEM YCIEITHOTO TPY/a U KU3HU KaKIO0To 4jeHa 00miecTsa.

B coorBerctBMM C O0mMMHM LEISIMU W NPUHLMIIAMU CpPEAHEro o0Imero o0pa3oBaHus
conepxkanue npeamera "Xumusa" (10 - 11 kmacesl, 0a30Bblil ypOBEHb H3yuU€HHUS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO MOJIrOTOBKY OOYyYaromuXcs, HEOOXOIUMYIO UM s
BBIPAa0OTKA MHPOBO33PEHYECKUX OPHEHTHPOB, YCHEIIHOTO BKJIIOUEHHS B JKHU3Hb COLUYMA,
IIPOJIOJKEHHSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEIIOCPEACTBEHHO C XUMUE.

CocrasmstrolinMu peameta "Xumus" sBisitorcs 0azoBble Kypebl - "Opranumdeckass xumus" u
"OOmas W HeopraHuyeckas XUMHS', OCHOBHBIM KOMIIOHEHTOM COJEP)KAHUSI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUN O HEOPraHWYECKON XMMHUHU (C BKJIIOUEHUEM 3HAHUU W3
oOuieil XuMun) U opraHuyecko xumuu. @OpMHUpPOBAaHUE JAHHOM CHUCTEMbl 3HAHUN NpPHU U3YUEHUU
npenMera OOecreunBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEro MHOTrooOpa3usi BEIIECTB Ha OCHOBE
0OLIMX MOHITUN, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepkanusi KypcoB - "Opranndeckas xumus" u "OO1as 1 Heopranuyeckass XuMus'"
chopMUpoBaHa B MpOTpaMMe MO0 XMMHH Ha OCHOBE CHCTEMHOTO MOJAXO0Ja K HM3YyYEHHIO Yy4eOHOro
Marepuaga ¥ OOYyCJIOBJI€HA HCTOPHUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUI Ha OIpPENEIEHHBIX
TEOPETUYECKUX YPOBHSAX. B Kypce opraHmueckoil XMMHUHM BelleCTBAa pacCMaTPUBAIOTCS Ha YPOBHE
KJIACCUYECKON TEOPHH CTPOEHUSI OPraHWYECKUX COEMHEHUH, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKUX
U DJIEKTPOHHBIX NPEACTaBIEHUIN 0 cTpoeHUH BelecTB. CBeneHUs 00 M3ydaeMbIX B Kypce BellecTBax
JAl0TCsl B Pa3BUTHU - OT YIJI€BOJAOPOIOB JIO CJIOKHBIX OMOJIOTHYECKH aKTUBHBIX coequHeHM. B kypce
OpPraHM4ecKON XUMHUHM TNOJIY4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHus IEpBOHAYalbHbIE MPEACTABICHUA O XHMMHUYECKOH CBSI3M, KIacCU(UKAMOHHBIX
IIPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT UX CTPOCHHUSA, O XMMHUYECKON PEAaKIIHH.

B npenmere "Xumusa" 6a30BOro ypoBHSI pacCMaTpHBAETCs M3yYEHHBIH Ha YPOBHE OCHOBHOTO
obmero oOpa3oBaHUsA TEOPETHYECKUN Marepuan M (HaKTOJOTHYECKUE CBEACHHS O BEIIECTBAX H
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce "OOmias u HeopraHu4ecKass XuMus'" 00ydJaromumMcst
IIPEJOCTABIISIETCS BO3MOXKHOCTh OCO3HATh 3HAUEHHE NEPHOANYECKOTI0 3aKOHA C OOIIETEOPETUYECKUX U
METOJI0JIOTMYECKHUX MMO3ULUH, TIy0Xe MOHATh UCTOPUUYECKOE U3MEHEHUE (DYHKLHMI 3TOr0 3aKOHA - OT
00001I1aroIIeH 10 0OBACHSIONIEH U MPOTHO3UPYIOIESH.

Envnas cuctema 3HaHMH O B@KHEWIIMX BEIIECTBAaX, MX COCTABE, CTPOCHHH, CBOWCTBAX U
IIPUMEHEHUH, a TAKKE O XMMHUYECKMX PEAKLMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX IMPOTEKAHUS
nononsserca B Kypcax 10 n 11 kimaccoB anemMeHTaMu COAEpKaHUs, UMEIOLIIMMU KyJIbTYypPOJIOTHUECKUN
U MPUKIAJHON XapakTep. OTU 3HAHMs CHOCOOCTBYIOT IMOHMMAHHUIO B3aMMOCBSI3U XUMHM C JPYTUMH
HayKaMM, pacKpblBalOT €€ poJIb B IIO3HABATECJIBHOM M IPAKTUYECKOW JEATEIBbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIMTAHUIO YBaXKEHUs K IIPOLECCY TBOPYECTBA B 00JACTH TEOPUHM M HMPAKTUYECKUX
INPUIOKEHUH XUMMH, I[IOMOIAalOT BBIMIYCKHUKY OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO
3HaYMMBbIX MpoOiieMax, CBA3aHHbBIX ¢ XUMHEH, KPUTHUECKA OCMBICIMBATh MH()OPMAIUIO U IPUMEHATh
€e i IONOJHEHHWS  3HAaHWM, PELIEHUS  MHTEJUIEKTYaJbHBIX W OKCIEPUMEHTAJIbHBIX
uccnenoBaTenbckux 3agad. Copaepikanue yuyeOHoro mpeamera "Xumus'" AaHHOTO YPOBHSI M3Y4EHUS
OpPUEHTUPOBAHO Ha (OPMHPOBAHUE Yy OOYYAIOIIMXCS MHUPOBO33PEHUECKON OCHOBBI JUIsI TOHUMAHUS
¢mnocopckux uaeH, TakMX Kak: MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOTO M OPraHWYeCKOro Mupa,
00yCJIOBJICHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM M CTPOEHHEM, IT03HABAEMOCTb NPUPOJIHBIX SIBICHUM
IyTeM SKCIEPUMEHTa W PELICHHs HPOTUBOPEUUH MEXJTy HOBBIMHU (PAKTaMU M TEOPETUUYECKHMHU
MPENOChIKAMH, OCO3HAHHE POJIM XUMHUHU B PELIEHUH HKOJOTMUYECKUX MpoOieM, a Takxke Mpodiem
cOepexeHns YHEPreTUUECKUX PECYPCOB, ChIPhS, CO3/1aHUS HOBBIX TEXHOJIOTUN 1 MAaTEpUAJIOB.

B nnane pemienHus 3amad BOCHMTAHMS, Pa3BUTHS M COLMAIM3ALMU OOYYarOIIMXCS MPUHATHIC
IIPOrpaMMONl 1O XUMHM TOAXOAbl K ONPEICIEHUIO COAEP)KAHHUSA U IOCTPOCHUS IpeaAMETa
IpeaycMaTpuBalOT (OPMHUPOBAHUE Yy OOYUYAIOIIMXCSl YHUBEPCAIBHBIX y4eOHBIX JEHCTBHM, UMEIOMINX
06a30Boe 3HAYECHUE U PAa3JIMYHBIX BUAOB JESATEIBHOCTH: pelieHus MpoOjeM, MOUCKa, aHalIu3a U



o0paboTkn  uH(pOpMAIMM, HEOOXOIUMBIX JJIsi  HPUOOpETEeHHs]  OMbITa  MPAKTUYECKOH U
HCCIIEI0BATENIbCKON AESITEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B mpakTuke npenojgaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs TaK M Ha
YPOBHE cpeaHero olmiero o0pa3oBaHus, P ONPEIEICHUHN COACPIKATEIbHON XapaKTEPUCTUKU IeNeit
U3Y4YEHHs T[IpeAMETa HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTU TPAJUILMOHHO HPU3HAETCS
dbopMupoBaHHE OCHOB XHMHYECKOW HAayKM Kak OOJIaCTH COBPEMEHHOTO ECTECTBO3HAHUS,
IIPAKTUYECKON JAEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHpOBON KyabTyphl. C
METOMYECKON TOYKHM 3pPEHMsI TaKOW MOJAXOJ K OMNPEIENICHUIO LeJel M3ydeHUs MpeaMeTa SIBIsSIeTCs
BIIOJIHE ONPaBIaHHBIM.

['maBHBIME 1IeNISIME U3ydeHUs TTpeaMeTa "Xumus'" Ha ypoBHE CPEAHEro oOIero oopa3oBaHus Ha
0a30BOM ypOBHE SIBJISIFOTCSI:

(hopMHpPOBaHHE CHCTEMbI XUMHUYCCKHX 3HAHWHA KaK BAKHEHIIICH COCTABIISIOIICH €CTECTBEHHO-
Hay4yHOM KapTHHBI MUpa, B OCHOBE KOTOPOH JIeKaT KIIIOUEBbIE OHATHUS, (DyH/IaM €HTaJIbHbIE 3aKOHBI U
TEOPUM XMMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U NMOHMMAHHE CYLUIHOCTH JIOCTYNHBIX 0000IIeHUH
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHHE C UCTOPUEH UX pa3BUTHS U CTAHOBIICHUS;

(¢bopMHpOoBaHME U pa3BUTHE MPEACTABIEHUH O HAYYHBIX METOJAaX ITO3HAHUS BELIECTB MU
XUMUYECKUX PEaKINil, HEOOXOUMBIX JJIsi TPUOOPETEHUSI YMEHUM OPUEHTHUPOBATHCS B MUPE BEIIECTB
Y XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U TTOBCETHEBHOMN KU3HU;

pa3BUTHE YMEHHH M CHOCOOOB JESATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OOBSICHEHHEM
XMUMHUYECKOTO SKCIIEPUMEHTA, COOJII0IEHUEM TPaBUII O€30I1aCHOTO 0OpAIIeHHsI C BEIECTBAMH.

CopepxatenpHasi XapakTepUCTUKA LIeJe U 3a/1a4 U3ydeHUsl NpeAMeTa B MPOrpaMMe Mo XUMUU
YTOYHEHA ¥ CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMU B CUCTEME CPEIHETO 00IEro
oOpazoBanus. CerojgHss B NpENoOJaBaHUM XUMUU B OOJbIIEH CTENEHH OTIAeTCs MpPearouYTeHUe
MPaKTUYECKOH KOMIIOHEHTE COJIep>KaHusi 00ydeHUs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHKA
o0mieo0pa3oBaTeIbHOM OpraHU3alliy, BIIAJCIONIETO HE HA0OPOM 3HAHMM, a (YHKIHOHAIBHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSMH aKTUBHOTO MOJYYEHUS 3HAHUM U TIPUMEHEHUs UX B
peasIbHOM JKU3HM ISl pEIICHUS TPaKTUUYECKUX 3a7a4.

B aToii cBs13u nipu u3ydeHnu npeamMera " XumMusa'" JOMUHUPYIOIEE 3HAUCHUE MPUOOPETAIOT TaKne
LeH U 3a]1a41, KaK:

ajanranus O0yYaloIIMXCs K YCIOBHUSIM TUHAMUYHO pPa3BUBAIOLIErocs Mupa, (GopMHUpOBaHUE
WHTEJJIEKTYaJbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K CaM0o00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIBHOMY TMPHUHATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX JKU3HEHHBIX CUTYalUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dbopmupoBaHre y OOydalOLIUXCS KIFOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHLMH), UMEIOUINX
YHHUBEpCaJbHOE 3HAUCHUE JIJIsl Pa3IMUHBIX BUJIOB ACATEILHOCTU: pElIeHHs IpobieM, MoucKa, aHalnu3a
u o0OpaboTku uHGPOpPMALUU, HEOOXOJMMBIX Ui MPHOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas
3aHMMAaeT BaXXKHOE MECTO B MO3HAHMM XHMMHUH, a TAKXKe JUIi OLUEHKU C TMO3HUIMHA 3KOJOTHYEeCKOU
0€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XMMHUYECKHUX MPOIECCOB HAa OPraHM3M 4YeIOBEKa U
MIPUPOHYIO CPEAY;

pa3BUTHE I[O3HABATENIBHBIX HWHTEPECOB, HHTEIUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyuaronuxcs: crnocoOHOCTH CaMOCTOSATENBHO MIPUOOpPETaTh HOBbIE 3HAHMSI 10 XUMUHU B COOTBETCTBUU
C JKU3HEHHBIMH MOTPEOHOCTSIMHU, HCIOJB30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU IS
MOUCKA U aHau3a y4eOHOM 1 HaydyHO-TIOMYASPHON HH(OPMALIMU XUMUYECKOTO COJCPKAHUS;

dbopMHpoBaHHE W Pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIUICHHUS,
Ha0JI0/1aTeNIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPblE€ OCOOEHHO HEOOXOJIUMBI, B YAaCTHOCTH,
MIPH IAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE y OOYyYaromMXcsl YOSKIEHHOCTH B T'YMaHUCTHYECKOW HAMPaBICHHOCTH XHMHH, €€
Ba)KHOM POJIM B PEIICHUU TI00ANBHBIX MPOOJIEM PallMOHAIBHOTO MPUPOIOTOIb30BaHUS, TTOTIOTHEHUS
SHEPreTUYECKUX PECYPCOB M COXpPAHEHUs HPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe’KHOTrO0 OTHOLIEHMS K TPUPOAE M CBOEMY 370pOBBIO, a TakXKe IMPHOOPETEHUsI OIbITa
WCIOJIb30BAHUS TIOJTYYCHHBIX 3HAHUH I MPUHSATUS TPAMOTHBIX PELICHUN B CUTYallUsSX, CBSI3aHHBIX C
XUMHYECKUMU SIBIICHUSMHU.

BOCITUTAHHUE YOCKJICHHOCTH B MO3UTUBHOW POIU XUMHUU B JKU3HH COBPEMEHHOTO OOIIECTBa,
HE00X0IMMOCTH XUMHUYECKH TPAaMOTHOT'O OTHOIIEHHUS K CBOEMY 37I0POBBIO U OKpYXarollel cpese;



Hemn w 3amaun  u3ydeHus mnpeamera "Xumusa" TMONYyYWIM MOAPOOHYI0 METOIMYECKYIO
UHTepIpeTanuo B pasjene "[lnaHupyeMble pe3yabTaTbl OCBOCHMS IPOrPaMMBbl MO XUMHH', TaKUM
o0pa3oM o0ecre4eHo YETKOE NPEACTaBICHHE O TOM, KakWe 3HAHWS U YMEHHS HUMEIOT MpsMoe
OTHOIIEHHE K peaIn3allui KOHKPETHOM LIEJIH.

B yuebHOM maHe cpenHero oOmero oopasoBanus npeamet "Xumus" 6a30BOTO YPOBHS BXOJUT
B cOCTaB IMpeaMeTHOM oOnactu "EcTecTBEeHHO-HAy4YHbIE TPEAMETHI".

Oo6mee uncio yacos, st m3ydenus xumur B MBOY COII Nel - 68 wacos: B 10 xiacce - 34
yaca (1 gac B Hegenmto), B 11 kiacce - 34 gaca (1 gac B Heneno).

2. Cooeporcanue yuebHo2o npeomema « Xumusy

10 kaace.
Opzanuueckasn xumus.
1. TeopeTnueckrne OCHOBBI OPraHU4YECKONW XUMHUHU.

[IpenMer opraHnyeckoil XMMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B MOJYYEHUH HOBBIX
BEIIECTB U MaTepuayoB. Teopust CTpoeHUs Opranndeckux coenHneHut A.M. bytiepoBa, ee oCHOBHbIE
nosiokeHus. CTpyKTypHble (GOpPMYyNbl OpraHuyeckux BemiecTB. ['omoisiorus, uzomepusi. XuMuueckas
CBSI3b B OPraHUYECKUX COETMHEHUSX - OJIMHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o kiaccupuKalMyd OpraHudyeckux BemiecTB. HomeHkiaTypa opraHudeckux
COeIMHEHUH (cucTeMaTHYecKas) W TpUBHAJIbHBIE Ha3BaHUS BaKHEMIIUX IpeICTaBUTENEH KJIacCcoB
OpraHMYECKUX BEIECTB.

DKClepUMEHTAIbHBIE METOJbl M3YYEHMsI BEIIECTB M MX IMPEBPALICHUI: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYecKHX BEIIECTB W MaTepuajliaMd Ha HX OCHOBE, MOJICIMPOBAaHHE MOJIEKYI
OpraHMYECKUX BEIIeCTB, HAOIIOJACHWE M OINMUCAHHE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO
OpraHWYECKUX BEIIECTB MPH HarpeBaHUM (IUIaBJIeHHEe, OOYTIIMBAHKUE U TOPCHHE).

2. YrieBoaopoasl.

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psAn. MeraH W 3TaH - MPOCTEUININE
MPEACTABUTENMN aJKaHOB: (U3MYECKHE W XUMHUYECKHE CBOMCTBA (pEaKIMM 3aMEIICHUs] U TOPEHUs),
Hax0JXKJICHHUE B MPUPO/JIC, TIOJYYCHHUE U IPUMCHECHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHU psAd. OTUIEH W TPOMWICH - TPOCTEUIINe
MPEACTABUTENN AJIKCHOB: (U3WYECKUE W XHMHYECKHE CBOMCTBA (peakiMM THAPUPOBAHUS,
raJOreHUPOBAHUS, TUIPATAIIMH, OKHCICHHS W TIOJUMEPHU3AIINH ), TIOJIyICHUE U IPUMCHCHHE.

Ankaauensl: Oyraauen-1,3 u metunOyraauen-1,3: crpoeHue, BaXHEHITHE XUMUYECKUE CBOMCTBA
(peakuus nmonuMepu3zanun). [loyaeHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMUSCKHH psf. AIETHICH - MPOCTEHIIUI
MPEACTaBUTENh QJIKHHOB: COCTaB, CTPOCHHE, (PU3HYECKHME M XUMHUYECKHE CBOWCTBA (peaKIuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATAIINH, TOPEHHS] ), IOJTyYCHHE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (U3MYECKHME M XUMHUYECKHE CBOWCTBa (pEakiHUH
rajOreHUpPOBaHUsl U HUTPOBAHUS), MOJyYeHUE U MpuMeHeHue. TOKCMYHOCTh apeHOB. ['eHeTnmueckas
CBSI3b MEXY YII€BOJ0POJaMU, IPUHAJIEKAIINMHU K PAa3JIMYHBIM KJaccaM.

[IpupoaHbIie HCTOYHUKH YTIeBOA0poI0B. [Ipupoanblil ra3 u nomyTHble HedTsHBIE Ta3bl. HedTh 1
ee mpoucxoxjaeHue. CrnocoObl TnepepadOTKH He(TU: TMEeperoHka, KPEeKUHI (TepMUYECKHH,
KaTaJguTH4ecKuil), muponus. [IpoaykTel nepepaboTku HEDTH, NX TPUMEHEHUE B IPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBII yToJ1b 1 IPOYKTHI €ro nepepaboTKu.

DKCHEpUMEHTAIbHBIE METOJbl H3Y4Y€HHUS BEIIECTB M MX MPEBPALICHUN: O3HAKOMJIEHHE C
oOpa3laMu IulacTMacc, KaydykoB W pe3uHbl, kojulekuuu "Hedts" m "Yromas", mopenupoBaHue
MOJIEKYJT YIJIEBOJIOPOJOB M TajlOreHONPOU3BOIHBIX, TPOBEACHUE MPAKTUUECKON pabOThI: MOTydeHHe
STUJIEHA U U3yYEHUE €r0 CBOMCTB.



PacueTHbIE 3a1aun.

Bbruncnenusi mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00beMa, KOJIMYECTBA HMCXOJTHOTO
BEILECTBA WJIM MPOJIYKTa peaklUu 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJAHOIO M3 MCXOJHBIX
BELLECTB WIN IPOAYKTOB PEAKIIIH).

3. Kucnopoaconepskaiiue opraHu4eckue COSAMHEHHUS.

[IpenenpHBIC OTHOATOMHBIC CIIUPTHI. METaHO U ATAaHOJ: CTPOCHUE, (PU3HUECKUe M XUMHYCCKUE
CBOWCTBa (peakmuu C aKTUBHBIMH METaJUIaMH, TaJIOTCHOBOJOPOJAMH, TOPCHHE), MPUMCHCHUE.
BonoponHbie cBsi3u MeXIy MOJEKyJaMu CHUpPTOB. JleicTBHE MeTaHOJIa W ITaHOJA HA OPraHu3M
YeJoBeKa.

MHOT0aTOMHBIC CHUPTHI. JTUJICHIJIMKOIL W TIUIEPHUH: CTPOCHHE, (PU3MUYSCKUE M XHUMHYCCKUC
CBOMCTBa (B3aMMOJICHCTBHE CO MICIIOYHBIMH METAJUIAMH, Ka4eCTBEHHAs PEaKIHs Ha MHOTOATOMHEIE
crupThl). JlelicTBHe Ha OPTaHU3M YelioBeka. [IpruMeHeHue TIuIepruHa | STUIICHTJTHKOJIS.

@DeHo: CTpOEHHE MOJIEKYJbl, (U3NYECKHEe M XUMHYECKHEe CBOMCTBA. TOKCHYHOCTH (eHouna.
[Ipumenenue denomna.

Anpreruabl. GopManbaerul, aneTalIbISTHI: CTPOSHUE, (QU3NICCKUE W XHUMHUYECKHE CBONCTBA
(peakuu OKUCIICHHUS U BOCCTAHOBJICHHSI, KAUECTBECHHBIC PEAKIINH), TIOJTYICHUE U IPUMCHCHUE.

OMHOOCHOBHBIE TIpe/eibHbIe KapOOHOBBIE KHCIOTHI. MypaBbUHAs M YKCYCHAas KHCJIOTHI:
cTpoeHHUe, (pHU3MUecKne W XUMHUYECKHE CBOHCTBA (CBOKMCTBa, 0OMIMe Ul KJIacca KHUCIIOT, PEaKIUs
Tepu(UKAINN), TTOJTydeHUEe U MpuMeHeHue. CTeapruHOBAasI M OJICMHOBAsI KUCJIOTHI KaK MPEICTaBUTEIIN
BBICIIMX KapOOHOBBIX KHCIIOT. MbIJIa KaK COJIM BBICITUX KAPOOHOBBIX KHUCJIOT, X MOFOIIIEE JCHCTBHE.

CrnosxHbie 3(UpPHI KaK MTPOU3BOIHBIC KAPOOHOBBIX KHCIOT. [ MAposH3 CIOKHBIX 3DupoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornyeckas posib )KUPOB.

VYrneBoapl: cocraB, Kiaccu(UKAIUs YIJIEBOJOB (MOHO-, JU- W TOJHMcaxapuabl). [roko3a -
MPOCTENIINI MOHOCAXapu: 0COOEHHOCTH CTPOEHUSI MOJIEKYIbI, (PU3NUecKre U XUMUYECKHE CBOMCTBA
(B3ammoneiictBue ¢ ruapokcugom Menu(ll), okucmenne amMuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJIEHUE, OpPO’KEHUE TIIIOKO3bI), HAXOXKICHHUE B MPHUPOJIE, IPUMEHEHUE, OUoJIorniyecKasi poJib.
®otocuHTe3. DpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemmono3a Kak HpupojaHble mnojauMmepbl. CTpoeHHE Kpaxmana U LEJUTIONIO03BI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHsI C HOJ0M).

DKCIIEpUMEHTAIbHBIE METOJbl HM3y4YEHHs BEIIECTB W WX IPEBpAIICHUN: MPOBEICHUE,
HaOJI0/IeHNEe U OMHMCAaHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIC PEaKIUU
OJIHOATOMHBIX CHHUPTOB (OKuCiIeHHe HTaHona okcuaoM wmeau(ll)), MHOroaTOMHBIX CHHPTOB
(B3ammoseiicTBue TimnepuHa ¢ ruapokcuaom Memu(Il)), ampaerumoB (OKHCIEHHE aMMHUAYHBIM
pactBopoMm okcuaa cepebpa(l) m rumpokcuaom memu(Il), B3auMozaeicTBHE Kpaxmalla ¢ HOIOM),
MIPOBEJICHUE MPAKTUYECKOI pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuernbie 3agaun.

Breruucnenus mo YPaBHCHHUIO XUMHUYECKOH pe€aKkuuun (MaCCLI, O6’LCMa, KOJIM4CCTBA HMCXOIHOI'O
BCIICCTBA WJIM IMPOAYKTA pCaKIHUU IO U3BECTHBIM MacCcCe, O6’[>€My, KOJIMYCCTBY OAHOT'O U3 MCXOAHBIX
BCIICCTB WK IIPOAYKTOB peaKI_II/II/I).

4. AzoTconepkaliye OpraHiuecKue COeIMHEHNUS.

AMUHOKHUCIOTHl Kak aM(OTepHbIE OpraHuyeckue coeAuHeHHus. DU3UYecKrne U XUMHUYECKUE
CBOICTBa aMUHOKHUCIIOT (Ha MpUMepe rIulHa). buonornueckoe 3HaueHne aMUHOKHUCIOT. [lenTuab.

benku kak TpUpONIHBIE BBHICOKOMOJEKYNISIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs W
TpeTHUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa O€JIKOB: THAPOIU3, JeHATYpallus,
KaueCTBEHHbBIE PEAKIIH HA OCIKH.

DKCIepUMEHTAIbHBIE METOIBI H3yUYSHHS BEIIECTB U UX MPEBPAIICHU: HAOII0ICHUE U OTIMCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpaIusl OCIKOB MPU HATPEBAHUH, [IBETHBIC PEAKIINH OEJIKOB.

5. BLICOKOMOJ'ICKyJ'ISIpHBIC COCIUHCHUA.
OCHOBHBIE IIOHATUS XUMHH BBICOKOMOJICKYJIAPHBIX COCIUHEHMI: MOHOMCp, HOJUMCED,



CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIMMCpHU3ALNU, CPCAHAA MOJICKYJIApHasd Macca. OcHOBHBIE MCTOABI
CHHTC3a BBICOKOMOJICKYJISIPHBIX COQI[I/IHGHI/Iﬁ - IoJIMMEpu3alus U MOJIMKOHACH CAIU.

SKCHepI/IMeHTaJIBHbIC MCTOAbI H3YYCHHUA BCHICCTB MU HUX HpCBp&IJ.ICHPIfII O3HAaKOMJICHHE C
06pa3uaMH MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB.

Mesicnpeomemnbvie ceasu.

Peanuzanus MeXNpeAMETHBIX CBSi3ed IpU HU3ydyEeHUM opraHudecko xumuu B 10 kiacce
OCYILIECTBJISIETCS] UEPE3 MCIOJB30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHATHH,
SIBJIFOILUXCSI CHCTEMHBIMU JUISl OTAENBbHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOmrre ecTeCTBEHHO-HAyYHBIC MOHSATHS: SBJICHUE, HAyYHBIH (PaKT, rUmore3a, 3aKOH, TEOPHS,
aHamM3, CHUHTE3, KIACCH(PHUKANNSA, TEePUOJUYHOCTh, HAONIOJCHNE, W3MEpPEHHE, JKCIIEPHMEHT,
MOJIEITUPOBaHUE.

®usuka: Marepus, PHEpPrusi, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPreTUYEeCKHil YpOBEHb,
BEIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHME BEIECTBa, (PU3MUECKUE BEITUYMHBI U €AMHUIIBI MX
H3MEpEeHUsl.

buonorus: knerka, opraHusm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (POTOCUHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YriIeBObl, JKUPHL, (DEPMEHTBHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MT0JIE3HBIE UCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHonorus:: mnuiieBble MPOAYKTHI, OCHOBBI PALMOHAIBHOTO IHUTAaHUS, MOIOLINE CPENCTBA,
JIEKapCTBEHHbIE M KOCMETUYECKHE IpernapaThl, MaTepHalbl W3 HCKYCCTBEHHBIX M CHUHTETHUECKUX
BOJIOKOH.

11 knacc.
O0mas 1 HeopraHn4yecKasi XuMmsl.

Paznen 1. TeopeTrueckre OCHOBBI XUMUHU.

XUMHUYECKUH d7eMeHT. ATOM. SIIpo aToma, U30TOIBI. DJIEKTPOHHAS 000JI0YKa. DHEPreTHIECKUE
YPOBHH, IMOAYPOBHH. ATOMHBIE opOuTamu, s-, P-, d- smemeHTb. OCOOEHHOCTH pPaCIpeaCICHHS
AJIEKTPOHOB M0 OpOWUTANSIM B aTOMaxX J3JIEMEHTOB IIEPBBIX YETHIPEX TMEPHOJOB. JICKTPOHHAS
KOH(UTYpaIys aTOMOB.

[Tepuonnueckuii 3akod u Ilepuoauueckas cucrema xumudeckux sineMeHToB [[.M. Menneneena.
CBsa3p mepuoauueckoro 3akoHa u Ilepuomumueckoil cucTteMbl XuMHYecKux anemeHtoB ..
MenneneeBa ¢ COBPEMEHHOW TEOpHEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB
XUMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CJIIOKHBIX BEHIECTB MO TPYIIaM U IIEPHUOIaM.
3HavYeHME TIEPUOTUICCKOTO 3aKOHA B Pa3BUTHU HAYKH.

Ctpoenue BemiecTBa. XUMHYECKas CBA3b. BUIbI XUMHYECKOU CBS3M (KOBAJICHTHASI HEMOJIApHAS U
MOJISIpHAsi, MOHHAS, MeTajuimueckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM XHMHYECKOW CBS3H
(oOMEHHBIN ¥ TOHOPHO-AKIENTOPHBIN). Bomopoanas cBs3b. BaqeHTHOCTh. DIEKTPOOTPUILIATEILHOCTD.
Crenenb okuciieHus. MIoHbI: KATHOHBI M aHUOHKI.

BemectBa MONEKYISpHOTO U HEMOJIEKYISIPHOTO CTPOEHHA. 3aKOH TMOCTOSHCTBA COCTaBa
BelllecTBa. THUIBI KPHUCTAIMYECKHUX PEIICTOK. 3aBUCHMOCTh CBOMCTBA BEIICCTB OT THIA
KPUCTAJUTMYECKOU PEIIeTKH.

[lonatue o auMcmepcHbIX cucTteMax. VICTUHHBIE W KOJUIOWJIHBIE pPAacTBOpPBI. MaccoBas JI0Jis
BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHmdeckux coenuHeHuid. HomeHkIaTypa HEOpraHMYECKUX BEIIECTB.
I'eneTnyeckast CBsI3b HEOPraHUUECKHUX BEILLECTB, MPUHAIICKAIUX K PA3TUUYHBIM KJIACCaAM.

Xumuyeckass peakius. Kraccudukanus XUMHUYECKUX peaKIWid B HEOPraHWYECKOW W
OPraHMYEeCKOM XMMHH. 3aKOH COXpPaHEHUsI MacChl BEIIECTB, 3aKOH COXpPaHEHUs W MPEBPALICHUSA
SHEPTrUM NMPU XUMUYECKUX PEAKIIMSIX.

CKOpOoCTh peakIHH, €€ 3aBUCHUMOCTh OT pa3nuyHbIXx (aktopoB. OOpaTHMble peakiuu.
Xumuyeckoe paBHoBecue. DakTopshl, BIUAIONIME HA COCTOSTHUE XMMUYECKOTo paBHoBecus. [IpuHiun
Jle lllaTenne.

DOnekTponuTnueckas aucconuanus. CuibHble W cimaldbie  dmekTponuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCTasi, HEUTpallbHas, IeIoyHas. Peakiium noHHoro ooMeHa.



OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

DKcIepUMEHTAIbHBIE METOIbl M3y4YEHHUS BEIIECTB W MX IMPEBpAIlECHUI: JeMOHCTpanus TaOiuil
"l[lepuoguueckass cucremMa xumuueckux avieMeHtoB JI.MI. MenneneeBa", wusyueHue wmojenei
KPUCTANTMYECKUX PEUIETOK, HAONIOJeHHE M ONMCaHUEe JIEMOHCTPALMOHHBIX U TAOOPAaTOPHBIX OIBITOB
(pa3no’keHHe MEepPOKCHAAa BOJOpPOJAa B IPHUCYTCTBMM KaTalau3aTopa, OINpPENEICHHE CpPelbl pacTBOPOB
BEIIECTB C TIOMOIIBI0 YHHBEPCAILHOTO HMHIMKATOPA, PEAKLIUHd HMOHHOTO OOMEHa), INpOBEACHUE
MPaKTUYECKOi paboThl "BiusHue pa3indHbIX (aKTOPOB HA CKOPOCTh XUMUYECKOM peakiun'.

Pacuernsbie 3a1aum.

Pacuersl 1o ypaBHEHMSM XMMMUYECKUX PEaKLHW, B TOM 4YHUCIIE TEPMOXUMHMUYECKUE PaCUeThl,
pacyeTsl ¢ UCIIOJIB30BAHUEM MOHATHUSA '"'MaccoBas J10Jis BellecTna'.

Paznen 2. Heopranuueckast Xumusi.

Hewmeramnsl. Ilonoxxenne Hemeramios B [lepuoauueckoil cucreMe XuMuaeckux anemeHTon 1. 1.
MenneneeBa 1 0COOEHHOCTH CTpoeHUs aTOMOB. dusnueckue CBOMCTBAa HEMETAJIOB. AJIOTPONUS
HEMETAJJIOB (Ha MpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIJIOB (TaJIOTE€HOB, CEPHI, a30Ta, (hocdopa, yriepoaa u
KpEMHHUS) U UX COEAMHEHU (OKCHI0B, KUCIOPOICOAEPKAIIMX KUCIOT, BOJIOPOIHBIX COETUHEHH).

[IprMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUM.

Mertamnel. [lonoxxenue meramioB B Ilepuoanueckoi cucteMe XUMHYECKHX 3iaeMeHToB [[.U.
MenneneeBa. OCOOEHHOCTH CTPOEHHUS DSJIEKTPOHHBIX 00OJIOYEK aTOMOB MeTauioB. OoOmue
¢usnueckue cBoiicTBa MeTayuioB. CrjiaBbl METAIOB. JJNEKTPOXUMUYECKUH psii HaOpsKEHUH
METaJJIOB.

XWMHUYECKHE CBOMCTBA BOKHEUIIMX METAJUIOB (HATpWM, Kaaui, KaJbIMH, MarHUi, aJlOMHHHM,
LIUHK, XpOM, YeJe30, Me/Ib) U UX COCTUHEHHH.

O61ue criocoObl MoydeHust MeTauioB. [IpuMenenne MeTasioB B ObITY U TEXHHUKE.

OKCIEpPUMEHTAIbHBIE METOJABl M3YyYEHUs BEUIECTB M WX IPEBPAIICHUN: U3yYEHUE KOJUICKIINHU
"Merauibl U CIutaBbl", 00Opa3loB HEMETAIOB, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a7a4, HAOII0eHUE U
OTMCAaHHE JAEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCUAA ATIOMUHUS C
pacTBOpaMu KUCJOT U LIeN0Yel, KaYeCTBEHHbIE PEAKLIUK HAa KaTHOHBI METAJUIOB).

Pacuernnie 3amaun.

Pacuetsl Macchl BemnecTBa Wil 00beMa Ta30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WIn
0o0beMy OJHOrO M3 YYACTBYIOIIMX B pEaKIMM BEIIECTB, pacdyeTbl Macchl (00bema, KOJIUYecTBa
BEIECTBA) MMPOIYKTOB PEaKLHH, €CIIU OJJTHO U3 BELIECTB UMEET MPHUMECH.

Pazgen 3. Xumus v )xU3Hb.

Ponp xumMuu B 0OECHEYEHHHM HKOJOTHYCCKOHN, SHEPreTUYECKON W TMHUIIEBON OE30MacHOCTH,
pa3BUTHU MeauIMHbL. [IoHATHE 0 HAyYHBIX METOaX MTO3HAHHUS BEIIECTB U XUMUYECKUX PEAKITUH.

[IpencraBienust 006 OOMIMX HAayYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOJYYEHUS Ba)KHEUIINX
BEIIECTB.

YenoBek B MHpPE BEIIECTB W MaTCPHUANIOB: BaXHEHIINE CTPOUTEIIBHBIC MaTepHaIbI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMuKa, MaTepuanbl Uil DIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPATIbHBIC yI0OpEHUSI.

XUMHS B 3I0POBbE YEJIOBEKA: MpPaBHJIa WCIIOJIB30BAHUS JICKAPCTBEHHBIX MPEMapaToB, MpPaBHIIa
0€30MMacHOTO UCTOIH30BaHUS MPEnapaToB OLITOBOM XMMUHU B TIOBCETHEBHOM KU3HU.

Mesicnpeomemmnuie ceasu.

Peanuzanus MeXnpeaMeTHbIX CBA3eH NMpH M3ydyeHUU oOIiel u HeopraHudecko xumuu B 11
KJlacce OCYILECTBIIETCS 4epe3 HCIOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSATUH, Tak U
MIOHATHM, SABIAIOLUIUXCSA CUCTEMHBIMU I OTJENIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmire ecTeCTBEHHO-HAay4YHbIE TMOHATHS: HAYYHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, KJacCU(pUKaLus, NepUOJUUYHOCT, HAOMIOICHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHE,
SIBJIICHHUE.

®usnka: marepus, SHEpPIHs, Macca, arToM, OJJEKTPOH, NPOTOH, HEHUTPOH, WOH, H30TOIl,
palMOaKTUBHOCTb, MOJIEKYNa, OSHEPreTUYeCKUid YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTtHoe



COCTOAHUEC BCIUICCTBA, (I)I/I3I/I‘-I€CKI/IG BCJIMYMHBI U CAUHUIBI UX U3MCPCHUA, CKOPOCTh.

buonorus: kiieTka, opraHusM, 3KocucTema, onocdepa, Makpo- U MUKPOIIEMEHTbI, BUTAMHHBI,
0oOMEeH BelIeCcTB B OpraHu3Me.

['eorpacdusi: MuHEpasbl, FTOPHBIC TIOPOIBIL, TOJIC3HBIC UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorusa: XuMHYecKas MNPOMBINIJICHHOCTb, MCTAJUIYPrusd, IIPOU3BOACTBO CTPOHUTCIBHBIX
MaTepHaNIOB, CEIbCKOXO3SMCTBEHHOE MIPOU3BOJICTBO, ITHIIIEBAsi POMBILIICHHOCTh, (papMalieBTHYeCKast
IMPOMBIINIJIICHHOCTb, MPOU3BOACTBO KOCMCTHUYCCKHX IIPCIapaToB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX
MaTCpralIoB, SJICKTPOHHASA NPOMBIIIJICHHOCTh, HAHOTCXHOJIOT'UH.

3. Ilnanupyemvie pe3ynrbmamsl 0CB0€HUS NPOSPAMMbBL NO XUMUU HA YPOBHE CpeoHe20 00we2o
0bpazosanus.

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OOYYaIOIUMUCS MTPOrpaMM
cpenHero oOmiero oOpa3oBaHus (JIMYHOCTHBIM, METANpEAMETHBIM W TpeaAMeTHbIM). HaydnHo-
METOIUYECKON OCHOBOM JIs pa3paOOTKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPaMM CPEIHETO
0011ero 00pa3oBaHus SBISIETCS CUCTEMHO-/IEATETLHOCTHBIN MTOAXO.

B cooTBercTBHM ¢ CHCTEMHO-JEATEIBLHOCTHBIM TIOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3ynbTaTOB OCBOEHHUs TpeaMera "Xumusa' Ha ypoBHE CpeaHEro oOImero oOpa3oBaHHS BBIJEICHBI
CIIEYIOIIE COCTABIIAIOIINE:

OCO3HAaHUE OOYYAIOIIUMHUCA POCCUHUCKOW TPaKIAHCKOM MIACHTUYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJU4Ire MOTUBAIIUU K 0OYYCHHIO;

[eJICHANIPABJICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIEHWW JIMYHOCTH Ha OCHOBE KITFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

FOTOBHOCTb M CIIOCOOHOCTH OOy4aromuxcs pYKOBOJCTBOBATbCSA B CBOEH JESTENbHOCTU
[IEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, TIPUCYIIIMMHU IIEJIOCTHON CUCTEME XUMHYECKOTO 00Opa30BaHuUS,

HaJM4Yue MPaBOCO3HAHUS HKOJIOTUYECKOM KYIbTYPhl U CHOCOOHOCTH CTaBUTh LIETH U CTPOUTH
KU3HEHHBIC IIIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS Mpeamera "XuMus" HOCTUTAIOTCS B €IUHCTBE YU4eOHOU H
BOCITUTATENIHOM JIEATENbHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHMH, COLHUOKYIbTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HUJeajaMH POCCHMCKOrO Tpa)JIaHCKOro OOIIecTBa,
NPUHATHIMU B OOIIeCTBE HOpMamMH U MpaBWIAMU MOBEICHMS, CIOCOOCTBYIOIIMMHU TMpoIieccaM
CaMOIIO3HaHUs, CAMOPAa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH OOYUaIOIINUXCS.

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHMS mpeaMera "Xumusa" oTpaxaroT cOpMUPOBAHHOCTD OTBITA
MO3HABATEIbHOW M TMPAKTHUYECKOH JEsITENIbHOCTH OOydaloluxcs IO peaju3alidd MPUHSATHIX B
oOL1ecTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCKOrO BOCIIUTAHUS:

OCO3HAHHS OOYYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)K€HUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHHSI O COLIMATBHBIX HOPMaX M MpaBUiiaX MEKINYHOCTHBIX OTHOIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW [EATENbHOCTH MPU CO3JaHUHM Y4YEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHINOJHEHHUH XUMUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbl JPYTrUX MpH
aHallM3e pa3IUYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) MMaTpUOTUYCCKOI'O BOCITUTAHU:

HEHHOCTHOT'O OTHOICHUA K HCTOPUUICCKOMY U HAYYHOMY HACJICAUTO OTE€YECTBEHHOM XUMHU,

YBaXKCHHUA K IPOLCCCY TBOPUYCCTBA B obOmactu TCOPHUU U MPAKTUYCCKOI'O0 IMPUMCHCHUA XHUMHU,
OCO3HaHUA TOTO, YTO AOCTHIXCHUA HAYKH €CThb PE3YJIbTAT MJIUTCIBHBIX Ha6ﬂfo,[[eHPIﬁ, KPOTIOTJINBBIX
SKCIICPUMCHTAJIbHBIX ITOMCKOB, IOCTOAHHOTO TPYJad YYCHBIX U IIPAKTUKOB,

HHTEpPCCa U MO3HABATCIIbHBIX MOTHUBOB B IOJYUCHUU W IMOCICAYIOINIEM aHAJIN3C I/IH(I)OpMaI_II/II/I 0
NEPpCAOBBIX NOCTUIKCHUAX COBpCMCHHOfI OTE€YECTBEHHOM XHUMUU,

3) AYXOBHO-HPAaBCTBCHHOT'O BOCIIUTAHUS:
HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOT'O TIOBECACHU,
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CIIOCOOHOCTHU OLICHUBATL CUTyalluH, CBA3AHHBIC C XHUMHWYCCKHUMU ABJICHUAMHU, U TPHUHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH

TOTOBHOCTU OLCHHMBATL CBOC TMOBCACHUC W TIOCTYIIKKM CBOHUX TOBapI/IL[IGfI C HO3I/II_II/II71
HPAaBCTBCHHLIX U IIPABOBBIX HOPM U OCO3HAHHC HOCJICZ[CTBI/Iﬁ 9THUX MMOCTYIIKOB,

4) hbopMupoBaHUS KYJIbTYPHI 3J0POBBS:

MOHMMAaHUS I[IEHHOCTEH 370poBOro U Oe3omacHOro oOpa3a JKHW3HH, HEOO0XOJUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NIECKOMY M IICUXUIECKOMY 3/I0POBBIO;

coOroIcHUS TPaBUII OE30MACHOTO OOPAIIEHUS C BEIIECCTBAMH B OBITY, TOBCEIHEBHOM KHU3HU U B
TPYOBOM JEATENBHOCTH;

MOHUMaHUS [IEHHOCTH MPaBWI MHIUBHUIYaTbHOTO U KOJJICKTHBHOTO OE301acHOTO MOBEICHHS B
CUTYalLIUsX, YTPOKAIOIIUX 3J0POBBIO U )KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUH ¥ HENPUATHS BPEIHBIX MpPHUBBIYEK (YyNOTPEOJICHUS aAIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) TpyZOBOTO BOCITUTAHUSA:

KOMMYHHKATHBHOW  KOMIICTGHTHOCTH B y4eOHO-HCCIIEIOBATEIIbCKOW  JICATEIHHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEIBHOCTH;

YCTAaHOBKH Ha aKTUBHOE YYACTHE B PEIICHUH MPAKTUYSCKUX 3a/1a4 COIMATBLHON HAIIPABICHHOCTH
(B pamMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPaKTHYECKOMY M3Y4YEeHHUIO MPOo(eccHil pa3IMyHOro pojia, B TOM YHCJIE Ha OCHOBE
MPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XHMHH;

YBOXCHHSI K TPYTY, JIOASIM TPYJia U pe3yiibTaTaM TPYAOBOH JESTEIHbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHIMBHIYyaJbHOW TpPaeKTOPHH O0pa3oBaHWs, Oyymieit
npodeccud W pearu3andyd COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00IIecTBa;

6) PKOJIOTHYECKOTO BOCITUTAHUS:

9KOJIOTHYECKH I1€JIECO00Pa3HOTO OTHOIICHUS K MPUPOJIC, KAaK UCTOYHUKY CYIIECTBOBAHHUS KU3HU
Ha 3eMiie;

MOHUMAHMS TJI00AIBHOTO XapaKTepa JKOJOTHYECKUX MPOOJIeM, BIMSHUS HSKOHOMHUYCCKUX
MIPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COLUATBHOU CPEIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHXKCHUH XHMHHU JIJII PEIICHHS BOIPOCOB
PaIMOHAIBLHOTO MPUPOIOTIOIB30BAHNS;

AKTUBHOTO HENPHITHs JCHCTBUM, IPUHOCSIINUX BPEI OKPYKAIOIICH MPUPOTHON Cpeae, yMEHUs
MIPOrHO3UPOBATh HEOJArONMPHITHBIC KOJOTHYCCKHE IOCICACTBUS IMPEANPUHUMACMBIX JCHCTBUN W
MPEIOTBPAILATh UX;

HAJIMYUS  PA3BUTOrO  DKOJIOTMYECKOTO  MBIIIICHHUS, OSKOJOTMYECKON KYIbTYPHl, OIIBITA
JEeSTEITBHOCTH SKOJIOTHYECKOIM HANpaBJIEHHOCTH, YMEHHUSI PYKOBOJICTBOBAThCS UMU B NTO3HABATEIIBHOM,
KOMMYHUKATHBHOH W COLMAIBHOW TPAKTHUKE, CIIOCOOHOCTH M YMCHHS AaKTHBHO IPOTHBOCTOSTH
HJIC0JIOTUH XeMOo(oOouu;

7) IEHHOCTU HaYYHOTO MTO3HAHMSL:

c(OpMHPOBAHHOE MUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOILECTBEHHOM NMPaKTHUKH;

NOHMMaHUS CcHenu(UKM XUMUM KaK HayKd, OCO3HAaHHUA ee posu B (opMupoBaHUU
palMoOHAIFHOTO HAYYHOT'O MBIIIJIEHHS, CO3/IaHUM 1IeIOCTHOTO MPEICTaBIeHUs 00 OKpY)KalolleM MUpe
KaK O €JUHCTBE IMPHUPOABI U YEJIOBEKAa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEN U pEIIeHUU
po6sieM cOXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXJIEHHOCTH B 0CO0OH 3HAUMMOCTH XMMMHU [UIi COBPEMEHHONW ULMBWIM3ALUU: B €€
I'YMaHUCTUYECKON HAINpaBICHHOCTH W BAXHOW pPOJM B CO3/JaHUM HOBOW 0a3bl MaTepuaIbHOMN
KyJIBTYphl, PEIIEHHH TJI00aJbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA - CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM M 3KOJOrMYecKOd 0e30MacHOCTH, B PAa3BUTHH MEIMIIMHBI, 00eCIeYeHUN
YCJIOBHH YCHEIIHOTO TPya ¥ 3KOJIOTUYECKH KOM(BOPTHOH KU3HU KaXKJ0T0 YjieHa 00I1ecTBa;

€CTECTBEHHO-HAY4YHO! I'PaMOTHOCTHU: TIOHUMAaHMsI CYIIHOCTU METOJIOB MO3HAHUS, UCIIOJIb3yEMBIX



B €CTECTBEHHBIX HAayKaxX, CIOCOOHOCTHU MCIIOJIb30BaTh MOJydaeMble 3HAHUS ISl aHAJIHM3a U OObSICHEHUS
SBJICHUH OKPYKAIOLIET0 MUpa M MPOUCXOJAIINX B HEM M3MEHEHHH, YMEHHUs JenaTh 000CHOBAaHHbBIE
3aKIIIOYEHUSI HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS JTAHHBIX C IENBI0 MOIYYEHHUs JOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIB30BaTh XUMHUYECKUE 3HAHUS JUISL pelieHust mpobieM B
peanbHBIX KU3HCHHBIX CUTYaLUAX;

HHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON ACATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MIOJIyYEHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3IMYHBIX chepax MpoPecCHOHATHLHON NeITETbHOCTH.

MeranpeameTHble pe3yibTaTbl OCBOEHHUs ydeOHOro mpenmera "Xumus'" Ha YpOBHE CpPEIHErO
o0m1ero 00pa3oBaHUs BKJIFOYAIOT:

3HaYMMble JUIS  (POPMHUpPOBAHHMST MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEKIUCHUIUIMHAPHBIC
(MexnpeaMeTHbIe) OOIIeHayYHbIe MOHITHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHOH KapTHUHBI MHpa H
cienu(UKy METOJOB TIO3HAHUS, HCIOJB3YEMbIX B E€CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEPTHs, SBJICHHE, MPOIIECC, CUCTeMa, HAYYHBIH (AaKT, MPHHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, NCCIIeZIOBaHUE, HAOIIOIEHNE, N3MEPEHNE, IKCTIEPUMEHT U JIPYTHE);

YHHUBEpCalibHble y4deOHBbIe IeWcTBUS (TO3HABaTENbHBbIE, KOMMYHUKAaTHBHBIC, pPETYISTHBHBIC),
obecrieunBaromue (popMupoBaHue (QYHKIIMOHATLHOW TPAMOTHOCTH W COIMAIBHONW KOMIIETECHIHH
00yJaroIMXcs;

CIIOCOOHOCTh oOyyaronmxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIUTMHAPHBIE,
MHUPOBO33pPEHUYECCKHE 3HAHUS U YHUBEpCAIbHBIC y4eOHBbIC JACHCTBHS B MO3HABATEIBHON M COIMAIBHOMN
MPaKTHKE.

MertanpeaMmeTHble  pe3yiabTaThl  OTPAXAIOT  OBJAJEHUWE  YHUBEPCAIBbHBIMH  y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

OBJ'Ia,ZleHI/Ie YHUBCPCAJIbHBIMHU y‘Ie6HBIMI/I IIO3HABaTCJIbHBIMH ,Z[eﬁCTBI/IHMI/II

1) 6a30BbI€ JTOTUYECKUE JCHCTBHUS:

CaMOCTOSITCIBHO  ()OPMYJUPOBATh M aKTyaJM3UpOBaTh  IMPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEICIIATH IICNIN JCATEIBHOCTH, 3a/1aBas apaMeTpbl ¥ KPUTEPHH UX JOCTHIKCHHUS, COOTHOCUTH
Pe3yJbTAThI JCATCIIBHOCTH C IMOCTABJICHHBIMH LIEIISIMHU;

WCII0JIb30BaTh TPU OCBOCHUM 3HAHWH MPUEMBI JIOTHYCCKOTO MBIIIJICHUS - BBIICISATH
XapaKTepHbIC IPU3HAKU MOHIATHH U YCTAaHABJIMBATh MX B3aMMOCBSI3b, HCII0JIb30BATh COOTBETCTBYIOIIHE
MOHATHS JIJIs1 OOBSICHEHHUS OT/ACIbHBIX (DAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIS KilacCH(DUKAIIMK BEIIECTB M XUMHUYCCKHX PEAKIIHIA;

yCTaHaBIIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3U MEX1y U3y4aeMbIMHU SIBJICHUSMU;

CTPOMThH JIOTHUECKUE PACCYXKICHHs (MHIYKTUBHBIC, JCAYKTUBHBIC, 10 aHAJIOTUH), BBISBIIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS B PAacCMATPUBACMBIX SIBJICHUSX, (OPMYIUPOBATH BBIBOIBI U
3aKIIFOYEHUS,

MPUMEHSTH B MPOLIECCE MO3HAHMUS, HCIIOJIb3YEMbIC B XMMUU CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
MpeoO0pa3oBbIBATh MOJICTBHBIC MPEACTABICHHUS - XUMUYECKHI 3HAK (CUMBOJ) 2J€MEHTa, XUMHUYECKast
dbopMmyna, ypaBHEHHE XHMUYECKOM pEaKIuu - TpU pEHIeHHH YYEOHBIX TO3HABATENBHBIX U
MPAKTUYECKUX 3a]a4, TPUMEHSATh Ha3BaHHbIE MOJEIbHBIE TIPEACTABICHUS [UISI BBISBICHUS
XapaKTEePHBIX MPU3HAKOB U3y4aeMbIX BEUIECTB M XUMUYECKUX PEAKIIHA.

2) 0a30BbIC HCCIIe0BaTeIbCKUE ACHCTBUA:

BJIaJICTb OCHOBAMU MCTOAOB HAYYHOTO IMO3HAHHWA BCIICCTB U XUMHUYCCKUX pCaKHHﬁ;

(bOpMYJ'II/IpOBaTB OCIN U 3aaa4u UCCICA0BaHMA, UCII0JIB30BAaTh IMOCTABJICHHBIC 1 CaAaMOCTOATCIBHO
C(bOpMyJII/IpOBaHHBIC BOIIPOCBHI B KAYCCTBC HMHCTPYMCHTA IMO3HAHHUA W OCHOBBI IS (I)OpMI/IpOBaHI/IH
THUIIOTE3bI MO IPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX Cy)K,[[CHI/II\/'I;

BJIaJCTh  HaBbIKaMHU  CaMOCTOATCIBHOI'O IJIAHUPOBAaHUA W MPOBCACHHUA  YYCHUYCCKUX



AKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUs HAONMIOJaTh 3a XOJOM IMPOIecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro  pe3ynbTar, GOpMyaUpoBaTh OOOOIMIEHUS W  BBIBOJABI OTHOCHTEIHHO
JOCTOBEPHOCTH DPE3YJbTAaTOB MCCIEIOBAHMSA, COCTaBIATh OOOCHOBAHHBIM OTYET O MPOJCTaHHON
pabore;

MPUOOpPETaTh OMBIT YYCHHYECKON HMCCIEAOBATEIBCKON U MPOCKTHOW AEATEIHHOCTH, MPOSIBIATH
CIIOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSITETbHOMY IMOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3a/ad,
MIPUMEHEHUIO PA3JIMYHBIX METOJOB ITO3HAHUS.

3) paboTa ¢ uHpOpMAaIUCH:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX MH(pOpManuu (HaydHO-TIOMYJSIpHAs JIUTepaTypa
XMUMHMUYECKOTO  COJEp)KaHUs, CIpaBOYHbIE mocoOus, pecypchl MHTepHera), aHaIU3UPOBATH
MHGOPMALHIO PA3IUYHBIX BHIOB U ()OPM IMPENCTABICHHS, KPUTUIECKH OIICHUBAThH €€ JOCTOBEPHOCTh
U HEIPOTHUBOPEUUBOCTH;

(hopMyIHpoBaTh 3aPOCHl U IPUMEHAThH pa3IMuHbIe METO/IbI PU OUCKE U 0TOOpe MH(pOPMaLIUH,
HE0OX0IMMOM ISl BHIOJHEHUS YUeOHBIX 3aj[au ONPE/IEIEHHOTO THIIA;

MpUOOpEeTaTh OMBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHMKATHBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPAaTh ONTHUMAIbHYIO (OpMY IMpeacTaBieHUs HHPOpMaluM (CXEMBbI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIpYTHE);

WCII0JIb30BAaTh HAYYHBIH SI3bIK B Ka4eCTBE CpPeACTBa MpU paboTe ¢ XMMHUYECKON HMH(pOpMaluen:
MPUMEHSITh MEXIpeAMeTHbIe ((u3nueckue W MaTeMaTUyecKue) 3HAKU U CUMBOJIBI, (QOPMYIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISIAHOCTH.

OBnaneHne yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSMH:

3a/laBaTh BONIPOCHI MO CYILIECTBY OOCYXJaeMOW TeMbl B XOAE IUAIOTa W/WIM JUCKYCCHUH,
BBICKa3bIBATh HJIeH, POPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS MPEI0KEHHON
3a/1auu;

BBICTYNaTh C IMpe3eHTAlle pe3ylbTaTOB IO3HABATENIbHON JESTENbHOCTH, MOJY4E€HHBIX
CaMOCTOSITEJIbHO UM COBMECTHO CO CBEPCTHUKAMH IPHU BBHINOJIHEHUU XUMHUYECKOTO SKCIEPUMEHTA,
MPaKTUYEeCKOW padOThl MO HCCIEJOBAaHUIO CBOWCTB H3Yy4aeMbIX BEIIECTB, pealM3allid y4eOHOIo
mpoekTa u (QOpMyIHpPOBaTH BBIBOJBI [0 pe3yabTaTaM IPOBEICHHBIX HCCIEAOBAHUNA MyTEM
COTJIACOBAHUS MO3UINH B X0/1e OOCYX ACHUS 1 0OMEHAa MHEHUSIMU.

OBJ'IaI[eHI/Ie YHUBCPCAJIBbHBIMU PETYIITUBHBIMU ,Z[eﬁCTBI/ISIMI/IZ

CaMOCTOSITEJIBHO IJIAHUPOBaTh W OCYHIECTBJIATH CBOK II03HABATEIbHYIO JIEATEIbHOCTb,
ompezenss €€ LeTd W 3aJadd, KOHTPOJUPOBAaTH M MO Mepe HeoOXOJUMOCTH KOPPEKTUPOBATh
npeaiaraeMblii  aqrOpuT™M JEHCTBUN TpPH BBIIIOJHEHUU Y4YeOHBIX W HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Haunbosee A(PGEKTUBHBIN COCOO UX pElIeHUS C YYeTOM IMOJy4eHHS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HAa OCHOBE CAMOAHAIIU3a U CAMOOIICHKH.

[IpenmeTHble pe3ylbTaThl OCBOCHUS MPOTrpaMMBbl CpeaHero olmiero oOpa3oBaHus 0 XMMUU Ha
0a30BOM YpOBHE OpPHUEHTHPOBAaHbI Ha oOOecleyeHue NPEUMYIECTBEHHO 001e00pa3oBaTeIbHON U
OOIIEeKyIbTYpHOH MOJAroTOBKM oOywaromuxcsd. OHHM BKIIOYalOT cnenuduyeckue s y4eOHOTO
npeamera "Xumus'" HaydHbIE 3HAHUS, YMEHHS U COCOOBI AEHCTBUI IO OCBOEGHUIO, HHTEPIPETALUU U
peoOpa30BaHUIO 3HAHUMH, BUBI IEATEILHOCTH T10 MOJyYEHHIO HOBOTO 3HAaHUS M IPUMEHEHHIO 3HAHUI
B PA3JIMYHBIX YUEOHBIX M pealibHbIX )KM3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ XuMueil. B mporpamme mo
XMMHH NIPEAMETHBIE PE3YIBTAThI IPEACTABIICHBI 110 FOJIaM U3y4EHUS.

K xonmy oGyuenuss B 10 kiacce mpeaMeTHBIE pe3ylbTaThl OCBOEHHUS Kypca "OpraHudeckas
XUMHUSL" OTpaXKaroT:

C(bOpMI/IpOBaHHOCTB HpCI[CTaBJICHI/Iﬁ 0 XHMMYECKOM COCTaBISAIOIICH CCTCCTBCHHO-H&Y‘IHOﬁ



KapTUHBI MHUpPA, POJM XUMUU B TIO3HAHWM SIBJICHUH NTPUPOJIBL, B (HOPMHUPOBAHMM MBIIUICHHUS W
KYJIBTYPBI JINYHOCTH, €€ (PYHKIMOHATIHHON IPaMOTHOCTH, HEOOXOAUMOMN /sl pEICHHUS TIPAKTUIECKUX
3a]1a4 ¥ SKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILEHUS K CBOEMY 3/J0POBBIO U IIPUPOIHON CPELIE;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHHI, KOTOPasi BKIIOYAET:

OCHOBOIIOJIATAIOUINE TMOHATHA (XMMHUYECKUN 3JEMEHT, aToM, JJeKTPOHHAas 000JI0YKa aroma,
MOJIEKYyJ1a, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, XHMHYECKas CBs3b, CTPYKTypHas ¢opmyia
(pa3BepHyTasi W COKpAIICHHAs), MOJIb, MOJIApHAs Macca, MOJIIPHBIA OOBEM, YIJIEpOIHBIN CKEJeT,
GyHKUMOHATBHAS TPYIA, pPaauKal, HW30MEpUs, HM30MEpbl, TOMOJIOTHYECKHH psAl, TOMOJIOTH,
YTIIEBOAOPO/Ibl, KUCIOPO U a30TCOAEPKAILLUE COEAUHEHUSI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIUHEHMS);

TEOpPUHM M 3aKOHBI (Teopusl CTpOeHus opraHudeckux BemectB A.M. bytnepoBa, 3akoH
COXPAaHEHHUSI MacChl BEILIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUH;

MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIMEe B OCHOBE MOHUMAHHUS NPUYMHHOCTH M CHUCTEMHOCTH
XUMHMUYECKUX SBJICHUH, (AKTOJOTUYECKHE CBEJICHUS O CBOWCTBAX, COCTABE, MOJIYYEHUU U OE301MacCHOM
WCIOJIb30BAHUN B@KHEUIIMX OPraHWYeCKUMX BEIIECTB B OBITY M MPAKTUYECKOW JAeATEeIbHOCTU
YEJI0BEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBIABIATh XapaKTepHbIE NMPU3HAKU MOHSTHUN, YCTaHABJIMBATh HX
B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME TOHATHS MpPH ONUCAHUH COCTaBa, CTPOEHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHEHU;

chOpPMUPOBAHHOCTh yMEHUN HCIMOJIB30BaTh XWMUYECKYI0O CHUMBOJIUKY [UISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM, COKpalleHHOW) (OpMyl OpPraHMYecKHX BEIIECTB U
YpaBHEHUH XMMUYECKHX pEaKUWd, M3rOTaBIMBATH MOJENIU MOJIEKYJI OPraHMYEeCKHX BEIIECTB JUIs
WUTIOCTPAIMK UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

chOpMHUPOBAHHOCTh YMEHUU YCTaHABIMBATh NPUHAUICKHOCTh H3YYCHHBIX OPraHUYECKUX
BEIIECTB 110 UX COCTaBY M CTPOEHUIO K ONpEAETICHHOMY KIIacCy/Tpymme coeAUHEHUN (YrieBOA0PO/IbL,
KHUCIJIOPOJ U a30TCOJIEpIKAIINE COEIMHEHNS, BBICOKOMOJIEKYJISIpHbIE COEIMHEHUS ), 1aBaTh UM Ha3BaHUS
mo cucremarnueckorr HomeHkinatype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIC Ha3BaHHS
OTJIENbHBIX OPraHMYECKUX BEIIEeCTB (ATUJICH, MPOMWIEH, AaleTUJIeH, ATUJIEHIJIUKONb, TIUIEPUH,
¢denou, popmanpaerun, aneraabAeril, MypaBbUHAs KUCIIOTA, YKCYCHAs! KMCIIOTa, OJICMHOBAs KUCIIOTA,
CTeapuHOBAs KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmall, HeJUTI0J03a, TJIMIUH);

chOpPMUPOBAHHOCTh YMEHMsSI OMPENENATh BHUIbl XHUMHUYECKONW CBSI3M B OpPraHMYECKHUX
coeMHEHUIX (OJIMHAPHBIE U KPATHBIE);

cOpMUPOBAHHOCTh YMEHUS NMPUMEHSATH MOJOKEHUS TEOPHUH CTPOCHUSI OPTaHUYECKHX BEIECTB
A.M. byrnepoBa ansi 0ObsICHEHUS] 3aBUCUMOCTH CBOICTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHUsI MACChI BEILLIECTB;

chOpMUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh COCTaB, CTPOEHHUE, QU3UUYECKUE U XUMHUYECKUE
CBOMCTBA THUMUYHBIX MPEICTABUTENEH pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (MeTaH, 3TaH,
STHJIEH, MPOMUWJIEeH, aleTwieH, OyraaueH-1,3, metunOyramuen-1,3, O€H30J7, METaHOJ, ATAHOI,
STHJICHTJIUKOJIb, TJIHMLEPUH, (PEHON, aleTalbIeru], MypaBbUHAs M YKCYCHas KHUCIIOTHI, TIIFOKO3a,
KpaxMal, IIeJIUTI0JI03a, aMHUHOYKCYCHAs KUCIIO0Ta), WILTIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXAY HUMU
YPaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKHX PEAKIINI C UCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh WCTOYHMKHU YIIIEBOJOPOIHOTO ChIpbS (HE(Tb,
IPUPOJHBINA Ta3, yrojb), CHOCOOBI HMX MepepabOTKM U TMPaKTHUECKOE MPUMEHEHHE IPOIYKTOB
nepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUN TPOBOAUTH BBIYHUCICHHS MO XMMHYECKUM YpaBHEHUSM (Macchl,
o0beMa, KOJMYECTBA MCXOJHOTO BELIECTBAa WJIM MPOJYKTa PEAKIHMU MO M3BECTHBIM Macce, 00beMmy,
KOJIMYECTBY OJHOTO U3 UCXO/IHBIX BEIECTB UM MPOAYKTOB PEAKIINHN);

c(OPMHUPOBAHHOCTh YMEHHUH BIIAZETh CUCTEMOW 3HaHUII 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUS, UCTIONB3YEMbIX B XUMUU MPU W3YUYCHUU BEIIECTB U XMMUYECKUX SIBICHUN (HaOMIOICHUE,
U3MEpPEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE), HCIIOJIB30BATh CHUCTEMHBIE XUMHUYECKHE 3HAHUS AN
NPUHATUSL PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C BEHIECTBAMHU M HUX
MIPUMEHEHUEM;



c(OPMHUPOBAHHOCTh YMEHHUH COONIOAATh MpaBuUja TMOJB30BAHMUA XUMHUYECKOW TMOCYAOH u
nabopaTopHBIM 00OpYIOBAaHUEM, a TAKXKE IMpaBWIa OOpAIICHHs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMU TI0 BBIIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

cOPMHUPOBAHHOCTh YMEHUH TIJJAHUPOBATH W  BBINOJHATH XUMHYECKHH  AKCIIEPHUMEHT
(npeBpalieHUsl OpPraHMYEeCKUX BEIECTB IIPU HArpeBaHUM, IOJYYEHHE 3TUJIEHA U HU3YYEHHUE €ro
CBOMCTB, Kau€CTBEHHbIE PEAKLUN OPraHWYECKUX BEIIECTB, JACHATypalus OEIKOB NpH HarpeBaHUH,
I[BETHBIC PEaKIUU OCIIKOB) B COOTBETCTBUHU C MPABHJIAMHU TEXHUKH 0€30MaCHOCTH IpH OOpaIleHuu
BELIECTBAMU U  J1a0OpaTOpHBIM OOOpYIOBAaHUEM, MPEACTABIATh PE3YJIbTaThl XUMHUYECKOI'O
JKCIEpUMEHTa B (pOpMe 3alKCH YpaBHEHUN COOTBETCTBYIOIIMX peakiuil U (opMyInpoBaTh BBIBOIbI
Ha OCHOBE ATHUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh yYMEHUH KPUTUYECKH AHAIM3UPOBATH XHMHUYECKYI0 HH(OPMAIHIO,
[IOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpesicTBa MaccOBOM nHpopManuu, UHTEpHET U ApYyrux);

c(OPMHUPOBAHHOCTh YMEHUI COONIOATh MPABUIIa YKOJIOTHIECKHU LIEIeCO00pa3HOT0 MOBEACHUS B
OBITY ¥ TPYJOBOU JESITEILHOCTH B IIEJISIX COXPAHEHUS CBOETO 3JI0POBbSI M OKPYKAIOIICH MPHUPOTHOM
Cpelibl, OCO3HaBAaTh ONACHOCTb BO3JEHCTBUS HA KUBBIE OPraHU3Mbl ONpPEAEICHHBIX OPraHU4YEeCKUX
BEIIECTB, MOHMMas cMblch nokazatens [IJIK (mpenenbHO TOmMycTMMONM KOHILIEHTpAllMK), MOACHATh Ha
npuMepax crnocoObl YMEHBIIEHHMs M NPEJOTBpAIlEHUsS HX BPEIHOTO BO3ACWCTBUS HAa OpPraHU3M
YeJI0BEKa;

JUIs 0Oy4aroUMXcs C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0pPOBbS: YMEHUE MPUMEHSTh 3HAHUA
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SBJICHUN;

JUIS CJETBIX U CIa0OBUISAIIMX OOYYaroUIMXCsS: YMEHHE HCIIOJIb30BATh PEIbe(HO TOUCUHYIO
cucremy o0o3nauenuii JI. bpaiins qist 3anucu xumudeckux GopMyil.

K konmy oOyuenuss B 11 kjacce mnpeameTHble pe3yiabTaThl ocBoeHus kKypca "OOmas u
HEOPraHU4YECKast XUMHUSI'" OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN O XHUMHYECKOW COCTaBISIOMICH €CTeCTBEHHO-HAYYHOU
KapTHHbl MHUpPa, POJIM XUMHM B IO3HAHUM SBJICHUH NPUPOABI, B (JOPMHUPOBAHUM MBILIUIEHUS WU
KYJIBTYpBbl JINYHOCTH, €€ QYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOAUMOM AJIsl peleH s PAKTUYECKUX
3aJa4d ¥ 9KOJIOTNYeCKH 0OOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IPUPOIHON Cpene;

BJIQJICHAE CUCTEMON XUMHWYECKUX 3HAHWM, KOTOpask BKIIOYACT:

OCHOBOIIOJIATAIOIIME MOHATHS (XMMHUYECKUIl 3JIEMEHT, aToM, HM30TOI, S-, P-, d- DJICKTpPOHHBIC
opbuTanu aToMOB, HOH, MOJIEKYJa, MOJIb, MOJIAPHBIN 00bEM, BaJIEHTHOCTh, 3JIEKTPOOTPULIATENILHOCTD,
CTENEHb OKMCJICHUS, XUMHYECKass CBs3b (KOBaJECHTHas, HMOHHAs, METaJJIMYecKas, BOJOPOJHAs),
KPUCTAJIJIMYECKAs PEIIETKA, THUIIBI XUMUYECKMX PEaKLHUH, PacTBOP, JIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
IEKTPOJIATUYECKAS TUCCOLMALNSA, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKLIMH,
XMMUYECKOE paBHOBECHE);

TEOPUH M 3aKOHbBI (TEOpHUs 3NIEKTPOIMTUYECKON AuccoLManuu, nepuoauyeckuil 3akon JI.U.
MenpeneeBa, 3aKOH COXPaHEHUSI MacChl BEILECTB, 3aKOH COXPAHEHUS WU IPEBPAILECHUs SHEPIUH IIpU
XUMUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3bIK XUMHM, MHPOBO33PEHUECKUE
3HAHMS, JIeKAllUe B OCHOBE IIOHMMAaHMs IPUYMHHOCTH M CHCTEMHOCTH XUMUYECKUX SIBJICHUH,
(aKTOJOrMYECKUEe CBEACHUS O CBOWCTBAaX, COCTaBe, IOJIYYEHHUHM U O€3011aCHOM HCHOJIb30BAHUU
BaOXHEWIIMX HEOPraHUYECKUX BELECTB B OBITY M MPAKTUYECKON JAEATEIbHOCTU YEJI0BEKa,;

Cc(OPMHUPOBAHHOCTh YMEHMH BBISBJIATh XapaKTepHble NPU3HAKU MOHATUH, yCTAHABJIMBATh MX
B3aUMOCBS3b, UCIIOJI30BAaTh COOTBETCTBYIOIKE ITOHATHS IIPU OIMMCAHUU HEOPraHUYECKUX BEIIECTB U
UX NIPEBPALLEHUN;

c(OPMHUPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIsi COCTaBJIEHUS (hopMyI
BEIIECTB M YypaBHEHMH XUMHUYECKUX peakuui, cucremaruueckyro HomeHkinatypy (IUPAC) u
TPUBHAJIbHBIC Ha3BaHMs OT/AEIbHBIX HEOPraHWYECKUX BELIeCTB (yrapHbl ras, yIJIEKHUCHbIH Ta3,
aMMUaK, raieHas U3BeCTh, HErallleHasl U3BECTh, INThEBasl COJA, TUPUT U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHHUI OIpeNeNsiTh BAJIEHTHOCTb M CTENEHb OKHCICHHS XHMHYECKHX
JJIEMEHTOB B COEIMHEHUAX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBA3M (KOBAJEHTHAs, WOHHAs,
MeTaJlIn4yecKasi, BOJOpPOJHAs) B COEIAMHEHUSX, TUIl KPUCTAIJIMYECKONW PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJIIpHasi, HOHHAs, METANTNYECKas), XapakTep Cpebl B BOJAHBIX pacTBOPax
HEOPraHUYECKUX COCAUHECHUN;



c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAICKHOCTh HEOPTraHWUYECKUX BEUIECTB O MX
COCTaBYy K OIPENIeIECHHOMY KJIACCY/TPYIIe COeTUHEHUI (IIPOCThIe BEIIECTBA - METAJUIbI U HEMETAJIBI,
OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUW PaCKPBIBATh CMBICT Nepuoanudeckoro 3akona /.M. Menneneea u
JI€MOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOIYIO, OOBSICHUTEIBHYIO H IPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepPH30BaTh 3JIEKTPOHHOE CTPOCHHUE AaTOMOB XHMHYECKHX
anemeHToB 1 - 4 mepuonoB I[lepuoanueckoit cuctembl xumuueckux snemeHtoB .M. Menneneena,
UCIIONIB3Ysl TMOHATHS "s-, P-, d-3JeKTpoHHBIC OpOuTanH", "dHEPreTUYecKHe YPOBHHU'", OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHUH IO MepHojaMm u
rpynnam [lepuoandeckoil cuctemMsl XuMUYeCKuX 3i1eMeHToB [ M. Menneneesa;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB, IOJITBEPKJIaTh CYIIECTBOBAHME I€HETUUYECKOMN CBS3U
MEXJYy HEOPraHWYeCKMMH BEILIECTBAMHU C IOMOIIbI0 YPaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKHX
peaKuuii;

cOpPMUPOBAHHOCTh YMEHMsI KJIACCU(UIUPOBATh XUMHUYECKHE pEaKIUU [0 pazIudHbIM
MpU3HaKaM (YHMCIy U COCTaBY PEarupyroIIMX BELIECTB, TEIJIOBOMY 3((eKTy peakiuu, U3MEHEHHUIO
CTETIeHEW OKUCIICHUS 3IEMEHTOB, 00paTUMOCTH PEAKIINH, YUACTHIO KaTaalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTaBISATh YpaBHEHUS PEAKIMM pazIUYHbIX THUIIOB, MOJHBIE U
COKpAIllEeHHbIE YPaBHEHUSI PEAKIMI HOHHOTO OOMEHa, YUUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH peakluu
UIYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKLMH, MOATBEP)KJIAIOUINE KAaueCTBEHHBIN COCTaB
Pa3IMYHbIX HEOPraHMYECKHX BEIECTB, PACO3HABATH OIBITHBIM IyT€M HOHBI, IPUCYTCTBYIOIIHE B
BOJIHBIX PaCTBOpax HEOPraHMYECKUX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHUW PpACKpbIBATh CYIIHOCTb OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

cOpPMUPOBAHHOCTh YMEHHI OOBACHATH 3aBHCUMOCTH CKOPOCTH XHMHUYECKOM peakiuu OT
pa3aMyYHbIX (PAKTOPOB; XapakTep CMEUIEHUS XHMMUYECKOTO PABHOBECHUS B 3aBUCHMOCTU OT BHEIIHETO
BozaeiictBus (mpunun Jle [larense);

cOpMUPOBAHHOCTh YMEHHM XapakTepu30BaThb XUMHMYECKHME MPOLECCHI, JIeKallhe B OCHOBE
MPOMBIIIJIEHHOTO  TMOJIYYEHUSI CEpPHOM KHUCJIOThI, aMMHaka, a Takke Cc()OpMUPOBAHHOCTh
npejacTaBieHuii 00 OO0IMX HAy4YHBIX NPUHLMIAX M HSKOJOTMYECKUX MpobiieMax XHUMHYECKOTO
IIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIUMCICHUS C MCIOJIH30BAHMEM IMOHSATHUS 'MaccoBas
JI0Jis BEIllecTBa B pacTBOpe", OObEMHBIX OTHOIIEHUN Tra30B MPU XUMHYECKHX PEaKIUSAX, MacChl
BEIECTBA WM 00bEMa ra3oB MO U3BECTHOMY KOJHYECTBY BEIECTBA, MAacce MM 00BEMY OJHOTO W3
YYacTBYIOIIMX B PEAKIUU BEIIECTB, TEIUIOBOTO 3¢ ¢eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHMUS
MacChl BELECTB, IPEBPAILICHNUS U COXPAHEHUS SHEPTUU;

chOpMUPOBAHHOCTh YMEHUW COOMIOAATh MpaBUJia TMOJH30BAHHS XHMHUYECKON MOCYAOH U
nabopaTopHbBIM 00OpyIOBaHMEM, a TaKXKe IMpaBWiia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUHUSMU IO BBIMOJHEHUIO Ja00paTOPHBIX XUMUYECKUX OTBITOB;

chOpPMUPOBAHHOCTh ~YMEHHH IUJJAaHUPOBATh W  BBINOJHATH XUMHYECKUH  IKCHEPUMEHT
(pasznokeHue MepoKCHAa BOJAOPOJAa B MPHUCYTCTBHM KaTallU3aTopa, OMpEeNeleHHe CpeAbl pacTBOPOB
BEIIECTB C MOMOIIbIO YHHUBEPCAIHLHOTO HMHIUKATOPA, BIMUSHHUE DPA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XMMUYECKON peakiny, peakiiMi HOHHOTO 0OMeHa, KaueCTBEHHbIE Peakluy Ha CynbdaT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTMOH aMMOHUS, PEIICHUE IKCIIEPUMEHTANIBHBIX 3a]a4 o TemaM "Meramsl" n
"Hemetannsl") B COOTBETCTBUU C MPaBUIAMM TEXHUKHM 0€30MaCHOCTU NMpHU OOPALIEHUH C BEIleCTBaAaMU
U J1abopaTopHbIM 000pPYIOBAHUEM, MPECTABIATH PE3yIbTaThl XUMHUUECKOTO 3KCIIEpUMEHTa B (popme
3allUCH YpaBHEHHUI COOTBETCTBYIOIIMX peakUuil M (OpPMYIUpOBaTh BBIBOABI Ha OCHOBE JTHUX
pE3YJIBTaTOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKM AaHAIM3MPOBATH XHMHUYECKYI0 HH(POpMAIHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHMKALIUHU, IHTEpHET U JpyruXx);

c(OpPMHUPOBAHHOCTh YMEHUI COOMI0aTh MPaBUIIa HKOJOTHUECKHU 11E1eCO00pa3HOro MOBEACHUS B
OBITY M TPYAOBOH NEATETBHOCTH B LIEJSIX COXPAHEHUs CBOETO 3JI0POBbsI U OKpYXKaroIled MpupoaHOi
Cpelibl, 0CO3HABaTh OMACHOCTh BO3ACHCTBHS HA JKUBBIE OPraHU3MBbI ONPEEIEHHBIX BELIECTB, [IOHUMAs



cmbicn mokaszarenst [1/IK, mosicHATe Ha mpuMepax crnocoObl YMEHBLICHHS W TNPEJIOTBPAILCHUS HX
BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEJI0BEKA;

JUIsl 00Y4aIOMIMXCSl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE NMPUMEHSATH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOAAX IMO3HAHMS BEIIECTB M XUMHUECKUX SIBICHUMH;

JUIL CHETBIX M CIA0OBUAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh PeNbe(HO TOYCUHYIO

cucremy obo3nauenuii JI. bpaiins st 3anucu XUMUYeCKUX GopMyi.

4. Temamuueckoe naanupogamue.

10 knacc
Ne Koa- DJIeKTPOHHBbIE
I /;1 HanmeHoBaHMe pa3je/ioB U TeM BO (uudposbie)
4yacoB | o0pa3oBaTe/bHbIE PeCypChl
1 [Ipeamer opraHn4ecKON XUMHH, €€ 1 BubnmoTexa
2 Teopus ctpoenus OpraHH4ECKNX COCTMHEHU I 1 Bu6IHOTEKA
A. M. bytiepoBa, €€ OCHOBHBIE ITOJIOKEHUS LIOK https:/myschool.edu.ru/
[IpencraBnenue o Kinaccuuxanuu
3 opraHuveckux Bemiects. HomeHkmatypa 1 Bu6IHOTEKA
(cuctemarnyeckas) U TpUBHAJIbHbIE Ha3BaHUS LIOK https://myschool.edu.ru/
OpPraHUYeCKUX BEIICCTB
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHUECKHI 1 Bu6IHOTEKA
pAn LIOK https://myschool.edu.ru/
5 MertaH u 3TaH — OpOCTEUIINE TPEACTABUTEIHN 1 Bubmorexa
Gl LIOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 bubmiorexa
LIOK https://myschool.edu.ru/
7 DTWIEH U MPONUJIEH — MPOCTEUIINE 1 Bubmorexa
HPEACTABUTEIIN alIKCHOB ITOK https://myschool.edu.ru/
8 [IpakTueckast padora Ne 1. (iHOJ'Iy‘IeHI/IC 1 Bubmorexa
Anxanuensl. byranuen-1,3 u meTrnOyraaueH-
9 1,3. [Tony4yeHne CHHTETHYECKOTO KaydyKa U 1 Bubnmorexa
DPE3UHBI LIOK https://myschool.edu.ru/
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI,
10 TOMOJIOTHUYSCKUHN Psijl. AllCTHIICH — 1 BI’_I6HH0TeKa
NPOCTEHIINIA TpeCTaBUTEND ATKHHOB LIOK https://myschool.edu.ru/
11 Brrurcnenus o ypaBHEHUIO XUMHUYECKOM 1 BuGIHOTEKa
peakinn LIOK https://myschool.edu.ru/
19 Apensl: 6eH301 U TOIyoJ. TOKCHYHOCTh 1 BuGIHOTEKa
apcHOB LIOK https://myschool.edu.ru/
13 I'eneTHueckas cBsI3b YII€BOJOPOJIOB, 1 BH6IMOTEKA
MIPUHAJISKANTUX K Pa3IUYHBIM Ki1accaM LIOK https://myschool.edu.ru/
[IpupotHBIE HICTOUHUKH YTIEBOJOPOIOB:
14 | npupoHBIN Ta3 U MONMYTHBIE HE(TIHBIE Ta3bI, 1 bubmorexa
He()Th U IPOIYKTHI 68 IepepaboTKH LIOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

[IpupoaHbIle ICTOYHUKH YTIIEBOAOPOIOB:

15 | mpupoHBIi Ta3 U MONYTHBIE HE(TIHBIE Ta3bI, Bubimoreka
He()Th U IPOIYKTHI €& 1epepaboTKH LIOK https://myschool.edu.ru/
16 [TpomexyTouHass KOHTPOJIbHASL PabOTa 110 BubmmoTeka
paszieny «YTieBos0po/b LIOK https://myschool.edu.ru/
17 HpenenLHI];Ie OJTHOATOMHBIE CIIUPTHI: METAHOJI BubmmoTeka
1 5TaHOJ. BOAOPOAHAS CBA3b LIOK https://myschool.edu.ru/
18 MmuoroaroMHEBIE CIIUPTLL: 3TUJICHIJIMKOJIb U BI/I6HHOTeKa
TJIICPUH LIOK https://myschool.edu.ru/
19 ®denout: CTPOCHHE MOJIEKYIIBL, (usmueckue u BUGIMOTEKA
20 iJ'ILILGFI/IJIHI (dhopmanbaeTUI U alleTalIbIeT U . Bu6IMoTeKa
HCTOH IIOK https://myschool.edu.ru/
21 OI[HOOCH.OBHI)IG npeeabHbIe KapOOHOBBIE BubmmoTeka
KUCJIOTBI. MyPaBRHHAA U YKCyCHAs IIOK https://myschool.edu.ru/
29 ITpaxTrueckas pa6f)Ta Ne 2. «CpoiicTBa BubnmoTexa
pacTBoOpa yKCyCHON KHCITOTBD? ITOK https://myschool.edu.ru/
23 CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTHI, KaK BI/I6HI/IOTeKa
IpEACTAaBUTEIIN BBICIIUX Kap6OHOBBIX KHUCJIOT HOK h'['[DSZ//mVSChOOLGdU.I‘U/
24 Mpruia kak COJ'II/\I’ BBICIIIUX Kap6OHOBI)IX KHUCJIOT, BI/I6J'II/IOTeKa
UX MOTOIIECE ICUCTBUC ITOK https://myschool.edu.ru/
CroxHbIie 3(QUPHI KaK MPOU3BOIHbIC
25 | KapOOHOBBIX KHCIOT. ['MIPOIIN3 CIIOKHBIX bubmiorexa
>upos IOK https://myschool.edu.ru/
26 %KI/IpBIZ THJIPOJIN3, IPUMEHCHHE, BubmoTeKa
HOJIOTHICCKAs POJIb KUPOB ITOK https://myschool.edu.ru/
VYTraeBoIbl: COCTaB, Kiaccu(GUKaIus.
27 Baknerimve nmpeacTaBUTENH: TITFOK034, bubimoreka
dpyKTO3a, caxaposa LIOK https://myschool.edu.ru/
28 Kpaxmair u 1euiroi103a Kak mpHpoTHbIE BuboTeKa
HOJUMEPBI LIOK https://myschool.edu.ru/
ITpomexyTodHast KOHTPOJIbHAs paboTa 1Mo
29 pazaeny «Kucnopoacoaepxaiiye bubinoreka
OpPraHUYeCKHe COEMMHEHHSD LIOK https://myschool.edu.ru/
30 AMWHBI: METUJIAMUH U aHWJIMH bubmmoreka
LIOK https://myschool.edu.ru/
AMMHOKHCIIOTHI Kak aM(pOTEpHbIC
31 OpPraHUYeCKUe COCAMHEHHS, UX OMOJIOTHYECKOE bubnmnoreka
3Hauenue. ITenTup! ITOK https://myschool.edu.ru/
39 Benku Kak pUpPOTHBIE BEICOKOMOJIEKYIISPHBIE BubmuoTeka
COCTMHCHUS LIOK https://myschool.edu.ru/
33 OCHOBHBIE TIOHATHS XUMHH Bubmioreka

BBICOKOMOJICKYJIAPHBIX COE€OUHECHUI

IHOK https://myschool.edu.ru/
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OcHoBHEIC METOJbI CHHTC3a

34 | BBICOKOMOJIEKYIIIPHBIX COEIMHEHUH. 1 bubmiorexa
Tl1acTMaccsl, KaydyKH, BOJIOKHA LIOK https://myschool.edu.ru/
11 knacc
Ne Koa- DJIeKTPOHHBbIE
I /;1 HanmeHoBaHMe pa3je/ioB U TeM BO (uu¢poswIe)
4yacoB | o0pa3oBaTejbHbBIE PEeCYpPChI

1 XUMHUYECKUH 35IeMEHT. ATOM. DJIEKTPOHHAs 1 Bu6IMoTeKa
KOHQUrypais aToMOoB IOK https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [lepuoanueckas

2 CHUCTEMa XUMUYECKUX 3JIEMEHTOB /. I/E 1 Bu6IMoTeKa
TEOPHEH CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHHUH 110

3 rpynmnam M rnepuojaM. 3HauyeHue 1 Bubmorexa
xuMudecknx dnemenToB .. Meneneena B
Pa3BUTHH HAYKH
Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€

4 BH/IbI; MEXaHU3MBI 00pa30BaHKsI KOBAJIEHTHOMN 1 bubimoreka
cBs3n. Bosopo/Has CBs3b LIOK https://myschool.edu.ru/
BanenTHOCTh. DJIEKTPOOTPUIIATETLHOCTD.

5 Crenenp okuciieHus. BemecTsa 1 bubimnoreka
MOJIEKYJISIPHOTO M HEMOJIEKYJIAPHOTO CTPOCHHS LIOK https://myschool.edu.ru/
[onsiTne o aucnepcHBIX cucreMax. MctuHHbIe

6 Y KOJUIOMJIHBIC pacTBOpBI. MaccoBast 10J1s 1 bubimoreka
BELECTBA B PACTBOPE LIOK https://myschool.edu.ru/
Knaccugukanus 1 HOMEHKIaTypa

7 HEOPraHU4eCKuX coequHeHui. ['eHeTnueckas 1 Bu6IHOTeKa
CBSI3b HEOPTaHMYECKUX BEIIECTB, Pa3IMYHBIX LIOK https://myschool.edu.ru/
KJIaCCOB
Knaccugukanus XuMHUECKUX Peakiui B
HEOPraHU4eCKO# U OPraHUYECKOW XUMUHU.

8 3aK0H COXpaHEHHUSI MacChl BEIIECTB; 3aKOH 1 bubinoreka
COXpaHEHHUs U NPEBPAIIEHUS SHEPIHH TIPU LIOK https://myschool.edu.ru/
XUMUYECKUX PEAKITHIX

9 Ckopoctb peakiuu. OOpaTuMble peakiuu. 1 Bubnmorexa
XUMHUECKOE PABHOBECHE LIOK https://myschool.edu.ru/
[IpakTuueckas padorta Ne 1. «Brausiaue bubnmoreka

10 | pasnuuHBIX HaKTOPOB HA CKOPOCTH 1 | HOK https://myschool.edu.ru/
XUMUYECKON PeaKIuuy

11 DrekTpoauTHUecKas quccoruanus. [lonstue o 1 bubnuoteka

BOJIOpoTHOM Tokazarese (pH) pactBopa.
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Peakuuu nonnoro oomena. ['maposms
OpPraHu4YCeCKUX U HCOPTraHNYCCKUX BCIICCTB

IHOK https://myschool.edu.ru/

OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC pCaKknuu.

Bubnunoreka

12 [TousiTHe 00 MEKTPOIM3E PACIUIABOB U LIOK https://myschool.edu.ru/
pacTBOPOB COJIEH
13 [IpomexyTouHasi KOHTpPOJIbHAsS paboTa Mo Bubnmoreka
paszeny «TeopeTuueckre OCHOBBI XHUMUI» LIOK https://myschool.edu.ru/
Meraisl, ux nonoxenue B [lepunoauueckoit bubnuoreka
14 CHUCTEME XUMUYECKUX 351ieMeHTOB []. U. LIOK https://myschool.edu.ru/
MeneneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB.
OO6mue ¢puznueckrue CBONCTBa METAJIOB
15 CrutaBbl METaIIOB. DIEKTPOXUMHYECKHIH Pt bubmiorexa
HAPSHKCHUH META/UIOB IHOK https://myschool.edu.ru/
XUMUYECKUE CBOMCTBA BAXKHEHIIINX METAJIJIOB bubnuoteka
16 | (marpuii, Kanui, KanbLUA, MATHAH, LIOK https://myschool.edu.ru/
AIIOMHUHUI) U UX COeTMHEHU N
17 XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX Bubnmoreka
COEIMHEHU I LTOK https://myschool.edu.ru/
18 XHUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX bubmmoreka
COEIMHEHU I LIOK https://myschool.edu.ru/
[IpakTrueckast padota Ne 2. "Pemienne bubnuoreka
19 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME LIOK https://myschool.edu.ru/
«Mertamas»"
Hewmerannsl, ux nonoxxkenue B [lepuoandeckoi bubnnoreka
20 CUCTEME XUMHUYECKUX d1eMeHToB /1. M. LIOK https://myschool.edu.ru/
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
®u3nyecKue CBOMCTBA HEMETAIIOB. bubnuoreka
21 | Annotpomnust HeMETaJuIoB (Ha pUMepe ITOK https://myschool.edu.ru/
KHCJIopoia, cepsl, hochopa u yriepoaa)
29 XUMHYECKUE CBOMCTBA I'aJIOTCHOB, CEPBI M UX bubnmorexa
COeIMHEHU I ITOK https://myschool.edu.ru/
23 XHUMHYECKUE CBOMCTBA a30Ta, pochopa u ux bubnmorexa
COEeIMHEHU I ITOK https://myschool.edu.ru/
24 XMMHYECKUE CBOMCTBA yIiIepo/ia, KPpEMHUS U bub6mnorexa
UX COEIMHEHNIN ITOK https://myschool.edu.ru/
o5 [TpuMeHeHre BaXKHEUIIIMX HEMETAIIOB M UX Bubnmoreka
COCIMHEHU I ITOK https://myschool.edu.ru/
O06o01IeHne u cucTeMaTu3alus 3HaHu| 10 bubnmorexa
26 TeMme «HemeTanne»y. BerauciaeHus mo ]_[OK https://myschool.edu.ru/

YpPaBHCHHUAM XUMHNYCCKUX peakuﬂﬁ u
TCPMOXUMHYCCKUC paC‘-IéTBI
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27

[Ipaktuyeckas pabora Ne 3. «Permenne
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"HemeTaisl"»

bubnmoteka
IHOK https://myschool.edu.ru/

28

HroroBas KOHTpOJIbHAS paboTa 1Mo TeMam
«Metamne» U «Hemetamibl)

bubnmoteka
IHOK https://myschool.edu.ru/

29

Heoprannueckue n OpraHu4ecKre KUCIOTHI.
Heoprannueckue n opraHu4eckre OCHOBaHHUS

bubmmoreka
IHOK https://myschool.edu.ru/

30

AmboTepHBIE HEOPTaHUYECKHUE U
OpraHnyeckue coenuHeHus. [ eHeTnueckas
CBSI3b HCOPraHUYECKHUX M OPTAHUICCKUX
BEIIIECTB

bubmmoreka
IHOK https://myschool.edu.ru/

31

Ponp xuMuu B o0ecrieueHuH YKOJI0THICCKO,
SHEPTreTUUECKOM U MUIEBON OE30TIaCHOCTH,
Pa3BUTHUU METUITUHBI

bubmmoreka
IHOK https://myschool.edu.ru/

32

[IpencraBienust 00 0OMIKMX HAYYHBIX
MPUHIUIAX TPOMBILIUIEHHOTO MOTYy4eHUs
Ba)KHEHINX BEIIECTB

bubmmoreka
LIOK https://myschool.edu.ru/

33

Yenosek B MUPEC BENICCTB U MaTCPHUATIOB

bubnmmoreka
LIOK https://myschool.edu.ru/

34

XUMUS U 3J0pOBBE YEIOBEKA

bubnmoreka
ITOK https://myschool.edu.ru/

5. IIposepsiembie TpeOOBaHUS K pe3y/IbTaTaM OCBOCHHUSI OCHOBHOM
oOpazoBatenbHO nporpammsl (10 kimacc)

Kon
MIPOBEPSAEMOTO
pe3ynbrarta

[IpoBepsieMble peAMETHBIE PE3yabTaThl OCBOCHUS OCHOBHOM 00pa3oBaTeabHON
POrpaMMbl CpEAHETo 001ero 0opazoBaHus

1

TCOpCTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XHMHH

1.1

ChopmupoBaHHOCTh ~ MPEACTABIEHUH O  XUMHYECKOH  COCTaBIISIOIIEH
€CTeCTBEHHOHAyYHOU KapTUHBI MUPA, POJIM XUMUU B IIO3HAHUU SIBIICHUI PUPOIbI,
B (QOpPMHUPOBAHUHU MBIIUICHUS M KYJIbTYPbl JUYHOCTH, €€ (PYHKIHOHAIbHOMN
IPaMOTHOCTH, HEOOXOAMMOM I pelIeHUs] MPAKTHUECKUX 3a7a4 U HKOJIOTHYECKU
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 37I0POBBIO U MPUPOTHOMN Cpesie

1.2

Bnanenune CUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATrAI0IIHE MIOHATHS (Monexyna, BaJICHTHOCTb,
NIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIEHHUS, XUMUYECKas CBsA3b, MOJIb,
MOJIIpHasE Macca, MOJISIPHBIA OO0bEeM, YIJIEpOJAHBIA CKeleT, (YHKIUOHAIbHAs
Ipynna, paaukall, H30MEpHUs, H30MEPbI, TOMOJOTMYECKHH psAll, TOMOJIOTH,
YTJIEBOJOPOIbI, KHUCIOPOJA- M a30TCOJAEpXKallie COCIMHEHHs, OHOJIOTHYEeCKU
aKTHBHBIE BellecTBa (YIiIeBOIbl, KHUPHI, OCIIKN), MOHOMED, MOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJSIDHBIE COEIMHEHHS); TEOPUUM M 3aKOHBI (Teopus
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XUMHUYECKOTO  CTpoeHus  opraHudeckux  BemectsB A.M.  byrieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUHU, (PAKTOJIOTUYECKHE CBEICHUS O
CBOKMCTBaX, COCTaBe, IMOJYYEHHHU M OE30MaCHOM HCIOIb30BAHUHM BaKHEHIIIMX
HEOPraHMYECKUX M OPTAaHUICCKUX BEIIECTB B OBITY U MPAKTHUYECKOH JeATEeIHbHOCTH
YeoBeKa

1.3

ChopMUpOBaHHOCTh YMEHHUH BBISBISATH XapaKTEPHbIE MPHU3HAKA TOHSATHH,
YCTaHABJIMBATh UX B3aHMOCBS3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME IOHITHUS IIPH
OIIMCAaHUU COCTaBa, CTPOEHUS U IIPEBPAILCHU OPTaHUYECKUX COCTUHEHUN

1.4

C(OPMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJHKY IS
COCTaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (Pa3BEpHYTOM, COKpPAILEHHOMN)
dbopMyn OpraHMYECKMX BEIIECTB W YPaBHEHUH XHUMHYECKHX PEaKIIHid,
M3TOTaBIIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BEIIECTB JUIsl WILIIOCTPALUUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS

1.5

ChopmMupoBaHHOCTh YMEHUH YCTaHAaBIMBATh IMPUHAUIEKHOCTh H3YyYEHHBIX
OpPraHMYECKUX BEIIECTB IO UX COCTaBY M CTPOEHUIO K OIPENEIEHHOMY KJIACCy
(rpynne)  coeauHeHM  (YIJIEBOJOPOJBI,  KHUCIOPOJ UM a30TCojAepKallue
COEIMHEHUS, BBICOKOMOJEKYISIPHbIE COEAMHEHHs), JaBaTh MM Ha3BaHMS IIO
cucremaruueckoit Homenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTh  YMEHHMS ONPENENATh BHAbl XMUMHUYECKOHM CBS3M B
OpPraHUYECKUX COCAMHEHMSIX (OJMHApHBIE U KpaTHbIE)

1.6

ChopmMupoBaHHOCTh yMEHHUSI NPUMEHSATH: TOJIOKEHUS TEOPUH  CTPOEHUS
oprannyeckux BemecTB A.M. ByrinepoBa mist 00bsSICHEHHs] 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB

YrineBonopoasl. Kucnmopoacoaepkampe ¥ a30TCOJCPKANIUE OpPTaHHYCCKUE
coeMHEeHUs. BRICOKOMOJIEKYISIpHBIE COCTUHCHUS

2.1

ChopmupoBaHHOCTh YMEHUN MPUBOJIUTH TPUBHUAJIbHBIE HA3BaHMS OTAEIBHBIX
OPraHMYECKUX BEIIECTB (STWJIEH, TMPONWIEH, aleTWIEeH, OSTUJICHIJIHKOJIb,
ruLepuH, GeHon, GopManbaeru, aueTalbIerul, MypaBbiHasi KUCI0Ta, YKCYCHas
KHCJIOTa, OJIEMHOBas KHUCJIOTa, CTEapuHOBAas KHCIOTa, TIIOKO3a, (GpPyKTO3a,
Kpaxmai, LeJUII0103a, TIULIIH)

2.2

CdopMHpOBAaHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTpOEHHUE, PU3NYECKUE U
XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEICH pa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STUJICH, MPOIWJIEH, alleTUJIEeH, OyTaJueH-
1,3, metunOyraauen-1,3, O€H30/1, METaHOJ, TaHOJI, STUJICHIJIUKOJb, TIUIEPUH,
(deHos, aneranbIeruj, MypaBbUHas W YKCYCHAasi KHCJIOTHI, TJIFOKO3a, Kpaxmal,
LEJLTI0032, AMUHOYKCYCHAs KUCIIOTA)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHA HIUIIOCTPUPOBATL T'CHETHUYCCKYHO CBA3b MCKIY
TUTIMYHBIMU  TIPEACTABUTCIAMU  PA3JIMYHBIX KJIACCOB OPraHUYCCKUX BCHICCTB
YpaBHCHHUAMU COOTBETCTBYIOIIUX XHUMHUYCCKHUX peaKHI/Iﬁ C HCIIOJb30BaAHHECM

CTPYKTYPHBIX (hopmyi

2.4

ChopMUpOBaHHOCTb YMEHHUS XapaKT€pPU30BaTh HCTOUYHUKU YIIIEBOJIOPOTHOIO
ChIpbst  (He(Tb, MNPUPOIHBIA Ta3, Yrojb), CHOCOOBI HUX MepepadoTKu U
MIPAKTUYECKOE MPUMEHEHHUE MPOTYKTOB IepepaboTKH

XUMHS U KU3Hb. PacueTsl




3.1

CdopmupoBaHHOCTE YMEHUU BIAACTh CUCTEMOW 3HAHHA 00 OCHOBHBIX METOJaX
HAYYHOI'O TIO3HAHWUS, HCHOJIb3YEMbIX B XHMHUU I[P M3YYEHUHU BEILIECTB U
XUMHYECKUX SBJIICHUN (HAOIIOCHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTHPOBAHUE),
HCMOJIb30BATh CUCTEMHBIE XUMHUYECKHE 3HAHUSA i1 [PUHATHS PELICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTyalUsAX, CBS3aHHBIX C BELIECTBAMU U UX
NPUMEHECHUEM

3.2

ChopmupoBaHHOCTE yMEHUW COOMIOAATh MpaBWIA TOJIb30BAHUS XHUMHUYECKOUN
nocyaoi u n1abopaTopHBIM 000OpYyIOBaHHMEM, a TAaKKe TMpaBWiIa OOpalieHus c
BEII[ECTBAMH B COOTBETCTBHUU C MHCTPYKLUUSIMU TIO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB

3.3

ChopMUpOBaHHOCTh ~YMEHHH  IUIAHUPOBATh M BBINOJHATH  XUMHUYECKUI
AKCIEPUMEHT (IIPEBPALCHHS] OPraHUYECKHUX BEIIECTB NPU HAarpeBaHUHU, MOJIy4YEeHUE
STWJIEHA W U3y4eHHE €ro CBOWCTB, KaYECTBEHHBIE PEAKIMH OPraHM4YeCKUX
BEILECTB, JIeHaTypalus OENKOB IpH HarpeBaHWU, LIBETHbIE peakluu OEJIKOB) B
COOTBETCTBUU C IMpaBWIaMHU TEXHUKU OE30MACHOCTH TpH OOpalleHuH C
BELIECTBAMU M J1a0OpaTOpHBIM O00OPYAOBAHHMEM; TPEICTABIATH PE3YIbTATHI
XMMHMUYECKOTO SKCIIEpUMEHTa B (opMe 3alucH YpaBHEHUN COOTBETCTBYIOILIHUX
peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3Y/IbTaTOB

3.4

ChopmupoBaHHOCTh yMEHUH MPOBOJUTH  BBIYMCIEHUS 1O XUMHUYECKUM
ypaBHEHUSM (Macchl, 00beMa, KOJIMYECTBAa HMCXOIHOTO BEIIECTBAa WM MPOAYKTa
peakuuu MO M3BECTHBIM Macce, 00beMy, KOJUYECTBY OJHOIO U3 HMCXOJHBIX
BEILECTB WM IPOAYKTOB PEAKIIHH)

3.5

ChopMUPOBaHHOCTh ~ YMEHHMH  KPUTHUECKH  aHAJIM3UPOBATh  XHUMHYECKYIO
WHPOpMAIIMIO, TIOIYY4aeMyl U3 pa3HbIX HCTOYHHUKOB (CpPEICTBA MAacCCOBOM
nHpopMmanuu, cetb IHTepHET U Ipyrue)

3.6

CdopMHupoBaHHOCTH YMEHUI co0JIr0/1aTh npaBuiIa 9KOJIOTUYECKH
[[eJIeCO00pPa3HOTO TIOBEACHUST B OBITY W TPYAOBOW JEATEIILHOCTH B IEISAX
COXpaHEHHS CBOETO 3JI0OPOBbSI U OKPYXKAMOIIEH MPUPOJHOW Cpebl, OCO3HABATh
OIIACHOCTh BO3JICHCTBUSI HA JKUBBIC OPraHM3Mbl ONPEACICHHBIX OPraHHYECKHX
BEIIECTB, TNOHWUMas cmbici mokaszarens [IJIK  (mpemenpHO — IOMyCTHMOMN
KOHIICHTPALlMM), TMOSICHATh Ha  TNpHUMEpax  CHOCOOBl  yMEHBIICHUS |
NPeOTBPAICHHS UX BPEIHOTO BO3ICHCTBUS Ha OPraHU3M YeIOBEKa

[IpoBepsieMbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
oOpazoBatenbpHO nporpammsl (11 kimacc)

Kon
MIPOBEPSAEMOTO
pe3ynbTaTa

[IpoBepsieMble peAMETHBIE pe3yabTaThl OCBOCHUSI OCHOBHON 00pa3oBaTeNbHOM
IPOrpaMMBbl CpEAHEro 0011ero oOpa3oBaHUs

1

TeopeTquCKHe OCHOBBI XMUMHUH

1.1

Brnanenue CHCTEMOM XUMHNUYCCKHUX 3HaHI/II>'I, KOTOpas BKJIIOYAcCT:
OCHOBOIIOJIararomuec IMOHATUA (XI/IMI/I‘ICCKI/Iﬁ OJICMCHT, aTOM, JJICKTPOHHAaA
000J109Ka aroma, s-, pP-, d'3HeKTp0HHBIC Op6I/ITaJ'II/I aTOMOB, HOH, MOJICKYIJIA,
BaJICHTHOCTB, JJICKTPOOTPULATCIIBHOCTD, CTCIICHb OKUCIICHUA, XUMUYCCKasA CBs3b,
MOJIb, MOJIIpHasA Macca, MOJI)IpHBIﬁ 06’bCM, KpUCTAJINIMYCCKasd PCHICTKA, THIIbI
XUMHUYCCKUX peaKuHﬁ (OKI/ICJII/ITCJIBHO-BOCCTaHOBHTeHBHBIe, 9K30- n
OHAOTCPMHUYCCKUC, PCAKOUHU  HOHHOI'O 06MCHa), pacTBoOD, OJICKTPOJIUTHI,




HEJJIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS JYccolHanus, OKUCIIUTEID,
BOCCTAHOBUTEJb, CKOPOCTb XHMHUYECKOW pEaKIMM, XUMUYECKOE pPaBHOBECHE);
TEOPUU U 3aKOHBI (TEOPHUs DIIEKTPOIUTHYECKOMN auccoimanuu, llepuomuyeckuit
3akoH J[.M. MengeneeBa, 3aKOH COXpPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (DAKTOJIOTHUECKUE CBEICHUS O CBOMCTBAaX, COCTARBE,
MOJTy4eHUHU U 0€30MaCHOM HCIIOIH30BAHUH BAKHEUIITNX HEOPTaHUIECKHIX BEIIECTB
B OBITY ¥ IPAKTUYECKOMN JEATEIHHOCTH YEIOBEKA

1.2

ChopMupoBaHHOCTE YMEHHI BBISBIIATH XapaKTEPHBIC TMPU3HAKUH W B3aUMOCBSI3b
W3YYCHHBIX TOHSATHUNA, NPUMEHATh COOTBETCTBYIOLIME MOHATHS IPU ONHCAHUU
CTPOEHHUSI U CBOWCTB HEOPraHUYECKHUX BEIIECTB M MX IMPEBPALLICHUMN; BBIABIISTH
B3aUMOCBS3b XUMHUYECKUX 3HAHUN C TOHATHUSMH M NPEACTABICHUSIMU JPYrUX
€CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

Bnagenve OCHOBHBIMM METOJaMH HAy4HOTO MO3HAHMSI BEUIECTB M XUMHYECKHX
sIBIIEHUH (HaONroieHne, U3MEpeHHe, IKCIIEPUMEHT, MOJICIIUPOBAHUE)

1.4

ChopMupoBaHHOCTE YMEHHU OTPENCIIATh BAJCHTHOCTh M CTENEHb OKHCICHUS
XAMHYECKHAX DJIEMEHTOB B COCIUHEHHSX Pa3IUYHOTO COCTaBa, BUJ XUMHUYECCKOM
CBsI3M (KOBAJICHTHAs, HOHHAs, METAJUTMUECKas, BOJAOPOJIHAS) B COCAUHCHUSIX, THII
KPUCTANIMYECKON PEMIETKH KOHKPETHOTO BeIIecTBa (aToOMHas, MOJICKYJISpHas,
WOHHAs, METaJUTHIecKasi)

1.5

ChopMHUpPOBAaHHOCTH YMEHUM OMPEACTATh XapaKTep CPeabl B BOJIHBIX PacTBOpPax
HEOPraHWYECKUX COCIMHEHU

1.6

ChopMUpOBaHHOCTh YMEHHUSI KJIAcCH(UIIMPOBATh XHUMHYECKHE PEAKIHHA TI0
pa3IMYHBIM TMPH3HAKAM (YUCIy M COCTaBy PEarupylolluX BEIIECTB, TEIUIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTEMEHEW OKHCIICHHs SJIEMEHTOB, 0OpaTHMOCTH
PEaKIfH, yIacTHIO KaTaanu3aTopa)

1.7

CdopMHUpPOBaHHOCTh YMEHHUI COCTABIISITH YPABHCHHS PEAKIIUN Pa3IUYHBIX THIIOB,
MOJIHBIE M COKpAIICHHbIE YypaBHEHHUS pEaKIMii HMOHHOTO OOMEHa, Y4YUTHIBas
yCIIOBUS, PU KOTOPBIX 3TU PEAKIMH UIYT A0 KOHIIA

1.8

ChopmupoBaHHOCTH ~ YMEHHMH  HPOBOAMTH  pEaKUUM,  IMOATBEPKAAIOIINE
KayeCTBEHHBI COCTaB pa3jMYHbIX HEOPraHWYECKHX BEUIECTB, pACIO3HaBaTh
OTILITHBIM ITyTE€M HOHBI, IPUCYTCTBYIOIIKNE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX
BEIIIECTB

1.9

CdopMHupOBaHHOCTH YMEHHM pacKpbIBaTh CYILHOCTb OKHCIIUTEIILHO -
BOCCTAHOBUTEJIBHBIX PEAKIIMK MMOCPEICTBOM COCTABJICHHS AJICKTPOHHOIO OajlaHca
3TUX pEaKIUun

1.10

ChopmupoBaHHOCTh yMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOMN
pPEaKIy OT Pa3IUYHBIX PAKTOPOB

1.11

ChopmupoBaHHOCTE YMEHHH OOBICHATH XapakTep CMEHICHHs XUMUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHeITHero Bo3aelicTBus (mpuniun Jle [atensbe)

O6H.Iafi " HCOPraHUYCCKaAsA XUMUA

2.1

CdhopmupoBaHHOCTh yMeHUH packpbiBaTh cMbica [lepuoanyeckoro 3akona JI.U.
MeneneeBa u IEMOHCTPUPOBATh €0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTENBHYIO U
MPOrHOCTUYECKYIO (PYHKLIUU




2.2

ChopMupoBaHHOCTE YMEHHH XapaKTEpHU30BaTh JJEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX 3eMeHTOB | - 4 mepuonoB Ilepnoandeckoil cucTeMbl XUMHUYECKHX
anemertoB JI.M. MeHneneeBa, HCIOJb3ys MOHATHS "S-, P-, d-3JIeKTpOHHbBIE
opbutanu", "sHepreTHdecKue YpOBHHU'", OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMMUYECKHX 3JIEMEHTOB W HUX COCIMHEHUM MO MEpPUOJaM M TpyIIiaM
[Tepuoanueckoit cucrembl XumMuieckux anemMenToB .M. Menaeneesa

2.3

ChopMUpOBaHHOCTh YMEHHI XapaKTEpU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBAa HEOPraHMYECKHX BEIIECTB pa3JMYHbIX KJIACCOB, IOATBEPKAATH
CYLIECTBOBAaHME T€HETHUYECKON CBSI3M MEXJy HEOPraHWYeCKUMH BEIIECTBAMU C
HOMOUIBIO YPaBHEHUI COOTBETCTBYIOLINX XUMUYECKUX peaKLuit

24

ChopMUpOBaHHOCTh YMEHHMH YCTaHABJIMBATH MPHHAUICKHOCTh HEOPTaHHMYECKHX
BEILECTB 10 UX COCTaBY K ONpEeIEHHOMY KJaccy (TpyIine) COeTuHEHHH (ITpocThie
BEILECTBA - METAJIJIbl U HEMETAJIbl, OKCHU/Ibl, OCHOBAHHUS, KUCIOTbI, aM(pOTEPHbIE
TUIPOKCHIBI, COJIH)

2.5

CpopMHUpPOBAHHOCT, YMEHHH UCIOJIB30BAaTh XHMHUYECKYI) CHUMBOJIUKY A
cocTaBieHuss (GOpPMyJT BEMIECTB U  YPaBHEHUM XUMHYECKUX  PEaKIli,
cuctemarnueckyro HomeHKIaTypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTIACIBHBIX
HEOPraHMYECKHX BEIIECTB (yrapHbIM ra3, YIJIEKHCIBIA Ta3, aMMHUaK, ramiieHas
W3BECTh, HETAIlIeHAsI U3BECTh, MUTHhEBAs COJIA, TUPUT U IPYTHE)

2.6

CdopmupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE
CBOMCTBAa HEOPraHMYECKHX BEIIECTB pa3JIMYHBIX KJIAcCOB, MOJTBEPKIATh
CYIIECTBOBAaHHE TI'€HETHMUECKOW CBS3M MEXIY HEOPraHMYECKHMMM BELIECTBAMH C
MIOMOIIIBIO YPAaBHEHUH COOTBETCTBYIOLINX XUMHUUECKUX PEAKIIUN

2.7

ChopMHpOBAaHHOCT, YMEHUH TUIAHUPOBATH H  BBHINOJHATH  XUMHUYCCKUU
SKCIEPUMEHT (pa3iioKeHHe MEePOKCHAa BOAOPOJAa B MPHUCYTCTBUM KaTalu3aTopa,
OTIpeJieiecHue CpeAbl pPAacTBOPOB BEHIECTB C IOMOUIbIO YHUBEPCAIBHOTO
WHIMKATOpa, BIUSHUE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKON pEaKIHH,
peakiuu MOHHOTO OOMEHa, KayeCTBEHHbIE peakluuu Ha cylbdar-, kapOoHAT- U
XJIOpUJI-AaHUOHBI, Ha KaTHUOH aMMOHHS, PElIeHHE SKCIIEPUMEHTAIbHBIX 3a/lad 10
teMam "Mertamibel" u "Hemertamibl") B COOTBETCTBHHM C TPaBUJIAMH TEXHHKH
0€30MacHOCTH MPHU 00paIlleHNH C BELIECTBAMH U JIaOOpaTOPHBIM 000PYIOBAHUEM;
OPENCTaBISITh PE3ylIbTaThl XUMHUYECKOTO OJKCIepUMeHTa B ¢opMme 3amucu
YpaBHEHUN COOTBETCTBYIOUIMX pPEaKUHMi U (OpPMYIHPOBATH BBHIBOJBI Ha OCHOBE
3TUX PE3yJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHUN COOJIOAATH MpaBWiIa MOJIb30BAHUSA XMMHUYECKOMN
nocyiol U JabopaTopHBIM OOOpYJOBaHUEM, a TaKXkKe IpaBuia oOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBHM C WHCTPYKIMSMHU IO BBIMIOJHEHHUIO J1a0OPaTOPHBIX
XMUMHYECKUX OTIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Ifl XapaKTeprU30BaThb XUMHUUYCCKUC IMPOLECCCHI, JICIKAIIIUC
B OCHOBC IPOMBIIIJICHHOI'O IIOJIYYCHUS CCpHOI>'I KHUCJIOTbI, aMMHadKa, a TaKXC
C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJIeHI/Iﬁ 00 O6IJ_[I/IX HAay4YHbIX [IIpUHOUIIAX U
OKOJIOTHYCCKHX l'[pO6J'IeMaX XUMHUYCCKOTO MMPONU3BOACTBA

XUMHS U KU3Hb. PacueTsl

3.1

ChopMUpOBaHHOCTh ~ MPEACTABIEHUH O  XMMHYECKOM  COCTaBIsIOIIEH
€CTECTBEHHOHAYYHOM KapTHHBI MUpPA, POJIM XUMUU B MO3HAHUU SIBJICHUHN MPUPOJIBL,
B (OpMHUPOBAaHMM MBIIUICHUS U KYIbTYpbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOM
IPaMOTHOCTH, HEOOXOAUMOM JUIs pelIeHHUs MPAKTUYECKUX 3a/1ad U SKOJIOTUYECKU




000CHOBAaHHOTO OTHOWICHUSI K CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpejie

3.2

ChopMUpOBaHHOCTh ~ YMEHHH  KPUTHYECKH  aHAIM3HPOBATh  XUMUYECKYIO
nHGOpMAIMIO, TOJIYY4aeMyl0 W3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHHUKAIUH, ceTh HTEepHET U pyrue)

3.3

CdopmupoBanHOCTH YMEHHI c00J1r0/1aTh IpaBuJIa AKOJIOTUYECKH
1es1eco00pa3HOro IMOBEACHHUS B OBITY U TPYAOBOM JEATENBHOCTH B LENSIX
COXpaHEHUs CBOETO 370POBbs U OKPYXKAIOLIEH IPUPOJIHON CPEIbI

3.4

Oco3HaBaTh OIMACHOCTh BO3JCHCTBUS HA JKUBBICE OPraHU3MbBI OIPEICICHHBIX
BEIIECTB, MOHUMas cMbIca Tokasarens I1JIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIEHUA M NPEAOTBPAILCHUS HMX BPEIHOTO BO3JCUCTBHUS HA OPraHU3M
YeJI0BeKa

3.5

CpopMHPOBAHHOCTH YMEHHI TTPOBOIUTH BHIYUCIICHHSI C UCTIOJIb30BAaHUEM TTOHATHUS
""MaccoBasi JIOJIsl BEIIeCTBAa B pacTBope", OObEMHBIX OTHOIIEHUW Ta30B MpHU
XAMHYECKAX PEaKIHSIX, MacChl BEIIeCTBA WM O0ObeMa Ta30B MO HW3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacCe WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIIUU
BEIIECTB, TEIUIOBOTO 3(dekra peaknnu Ha OCHOBE 3aKOHOB COXPaHEHHS MacChl
BCIICCTB, MPCBpAIICHUA U COXPAaHCHUA SHEPTIUU

6. Ilposepsiembie anemeHTHI coneprkanus (10 kmacc)

Kon

[IpoBepsieMblii A7IEMEHT COJEPKAHUS

TeopeTnueckue OCHOBBI OPTraHUYECKON XUMHH

1.1

Hpez[MeT OpraHquCKOﬁ XUMHUHU: €€ BOSHUKHOBCHUEC, PA3BUTHUC U 3HAUCHUC B INOJTYUCHUU
HOBBIX BCIICCTB W MaTCpHAJIOB. TCOPI/IH CTPOCHHUA OPraHUYCCKHUX COC,HHHCHHI;'I AM.
BYTJ'IepOBa, €€ OCHOBHBIC ITIOJIOKCHHUA

1.2

CrpykrypHble GOpMyibl OpraHMYECKUX BellecTB. ['oMoiorus, noMepus. XuMudeckast
CBSI3b B OPraHUYECKUX COCJAMHEHUAX - OJUHApPHBIC U KpaTHbIE cBs3H. [IpencraBieHue o
KJ1acCU(UKAIIUU OPraHUYECKUX BEIECTB

1.3

HOMGHKJ'IaTypa OPraHNYCCKUx COCI[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘ICCKaﬂ) U TPHBUAJIBHBIC
Ha3BaHUS BaXXHEHUIITUX HpeHCTaBHTGHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

Yri1eBoI0po b

2.1

AIKaHBI: cOCTaB U CTPOCHUC, TOMOJIOTUYECKHUI pAA. MeTtan U 3TaH - HpOCTGfIIHPIC
NpEACTAaBUTCIIN AJIKAHOB!: (I)I/I3I/I"ICCKI/Ie U XMMHYECKHE CBOMCTBA (peaKI_[I/II/I 3aMCIICHUA U
ropeHI/m), HaxXO0XXACHUEC B IPUPOAC, TOTYUCHHUEC U IPUMCHCHHUC

2.2

AJIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTUYECKUI pAaa. OTUJIeH u MMPOIUJICH - HpOCTeI\/'IIJ_II/Ie
NMpEACTAaBUTCIIN AJIKCHOB: (I)I/I3I/I"IeCKI/Ie 1 XMMHYECKHE CBOMCTBA (peaKI_[I/II/I rHapupoOBaHUs,
raJIOorCHUpoOBaHusA, TUApaTalllid, OKUCIICHUA U HOJ’II/IMepI/BaHI/II/I), MOJIYYCHUC U
MNPHUMCHCHUC

2.3

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEWUIINE XUMHUYECKUE
CBOMCTBa (peakuus noauMepusanun). [lonydeHne CHHTETUUECKOTO KayuyyKa U pE3UHBI




2.4

ANKUHBI: CcOCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKMHM psa. ALETUIEH -
MPOCTEHIIHNI MPEICTaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (PU3UUYECKUE M XUMHUECKHE
CBOMCTBa (peakUuu T'HAPUPOBAHUS, TaJOI€HUPOBAHMS, THApaTalluyd, TOPEHUs),
[IOJIy4E€HUE U IPUMEHEHHE

2.5

Apensl. benson: cocras, cTpoeHue, (U3MUYECKME M XUMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHMUST M HUTPOBaHUA), MOJydyeHHME U mpuMmMeHeHue. Tomayols: cocras,
CTpoeHHe, (U3NYECKHEe ¢ XUMHUYECKHE CBOMCTBAa (pEaKkmMM TaJOTEHUPOBAHHUA |
HUTPOBAHHUSA), MOJIyYEHUE U IpPUMEHEHUE. TOKCMYHOCTh apeHOB. l'eHeTHueckas CBA3b
MEXAY YriieBOAOPOAaMHu, NIPUHAMIEKAIIMMUI K pa3sIn4YHbIM KjlaccaM

2.6

[IpupoHBIE HCTOYHHUKH YIIIEBOJOPOOB. [IpUpOAHBIA Ta3 U MOMYTHEIE HEPTSIHBIE Ta3bl.
Hedtes m ee mpoucxoxmenue. CriocoObl mepepabOTKH HEPTH: TEPEroHKa, KPEKHHT
(TepMuyeckuil, KaramuTHueckuii), nuposu3. IIpoaykTel nepepa®boTku HEPTH, HUX
MPUMEHEHHE B TPOMBIIIJIEHHOCTH M B ObITy. KaMeHHbIM yroap M HpPOAYKTHI €ro
nepepadoTKu

Kucnopoacoaepxaiine opraHuyecKue coeTMHEHMsI

3.1

[IpenenbHble OAHOATOMHBIE CIUPTHL. METAaHON W 3TAHOJN: CTpOCHHE, (PU3HUYECKHE H
XUMHUYECKHE CBOWCTBA (PEaKIMUW C AaKTUBHBIMH MeETaJUIaMH, TaJlOT€HOBOJOPOJAMH,
ropeHue), MpuMeHeHue. BoaopoaHble CBSI3M MEXKIy MOJEKyJaMu crupToB. [lelicTBue
METaHoJIa ¥ ATAHOJIa Ha OPraHU3M 4YesIoBeKa. MHOTrOaTOMHbBIE CHUPThI. JTUIICHTIIUKOJIb U
TJIMIEPUH: CTPOCHHE, (U3MYECKHE W XUMHYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO
[IEJTOYHBIMU METAJIJIaMH, Ka4eCTBEHHAsI PEaKI[isl HA MHOTOATOMHBIE CITUPTHI). JlelicTBre
Ha OpraHu3Mm 4vesoBeka. [I[puMeHenre rimuueprHa U 3TUIEHTJIMKOIIS

3.2

®deHoJI: CTPOCHHE MOJICKYJbI, (DU3UYECKHE M XHUMHUYECKHE CBONCTBA. TOKCHYHOCTH
tdenona. [Ilpumenenue gpeHoa

3.3

Anpaerunbel W KeTOHBL. DopManmbierui, areTalbIerui: CTpoeHue, (PU3HUYECKHE W
XUMUYECKHE CBOMCTBA (PEaKIMU OKHCICHHS W BOCCTAHOBJICHUS, KAaYeCTBEHHBIC
peaKkIym), MoIydeHUuEe U IPUMEHEHNE

3.4

OAHOOCHOBHBIE Mpe/eTbHbIe KAPOOHOBBIE KUCIOTHl. MypaBbiHAs U YKCYCHAs! KUCIOTHI:
CTpoeHue, (pU3nvecKre U XMMHUYECKUe CBOMCTBa (CBOMCTBA, 00IIKe AJIs Kilacca KUCIOT,
peakuusi STepudukanuu), MoixydeHue W npuMeHeHue. CreapuHOBas U OJEHMHOBAs
KHUCIIOTBl KaK IMPEICTABUTEIM BBICIIUX KapOOHOBBIX KHCIOT. Mblia KaK COJHM BBICIIMX
KapOOHOBBIX KUCJIOT, X MOIOIIIEe JeCTBHE

3.5

CrnosxHble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIH3 CIOKHBIX 3QHUPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xupoB. buonorndeckas poJib KUPOB

3.6

VYraeBojibl: cocTaB, Kiaccu(uKanus yrieBoaoB (MOHO-, 1U- U nojucaxapuasl). ['moko3a
- TPOCTEHIIMH MOHOCaXapua: OCOOCHHOCTH CTPOCHMS MOJEKYNbl, (usndeckue u
XUMUYecKue cBOMCTBa (B3aumopeilcTBue ¢ ruapokcugoM wmemu (II), okucienue
aMMHMa4yHBIM pacTBOpoM okcuaa cepebpa (I), BoccraHOBIEeHHE, OpOXKEHHE TIFOKO3bI),
HaXO0XJIeHHE B IPUpPOJe, IpUMEeHeHue, Oronoruyeckas poib. PotocunTes. PpyKkTo3a Kak
nzomMep Imoko3bl. Kpaxman u nemtrono3a Kak HpuUpoJHble mnojauMmepsl. CTpoeHue
Kpaxmana M 1eunoio3sl. dusnueckne M XMMHUYECKHE CBOMCTBAa Kpaxmaya (THApOJIu3,
Ka4yeCTBEHHAsl peakiys ¢ H0JI0M)

A30Tcoxlep>1<amne OpPTraHU4YCCKUC COCANHCHUS

4.1

AMUHOKHCIOTBI  Kak aM(I)OTCpHBIC OpraHn4eCKuc COCOAUHCHUS. duznyeckue Hu
XHMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha npumepe TJ]I/II_[I/IHa). buonorundyeckoe 3HaYeHue




aMHUHOKHCIOT. IlenTunpt

4.2

benku kak nmpupoJiHblE BBICOKOMOJEKYISIpHbIE coenuHeHus. [lepBuuHas, BTopuuHas U
TPETUYHAsI CTPYKTypa OeNKOB. XMMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIU3, ICHATYpAIHs,
KaueCTBEHHbIE PEAKIMU Ha OEJIKU

BbICOKOMOJIEKYISIPHBIE COEMHEHUS

5.1

OCHOBHBIE TIOHATHS XHUMHHU BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁI MOHOMCp, HOJHUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IIOJMMCpHU3alluM, CpCAHsAsA MOJICKYJIIpHAsA  Macca.
OcHoBHEIC MCTOABI CHMHTE3a BBICOKOMOJICKYIAPHBIX COGI[I/IHGHI/Iﬁ - nojJuMepusanusa u
IIOJIMKOHACHCAIIUA

5.2

DKclepuMEeHTAIbHbIE METObl U3YUEHUS BEUIECTB M UX MPEBpAIICHU: 03HAKOMIIEHUE C
oOpa3lamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc, kaydykoB. llomyuenue
CUHTETUYECKOIO KaydyKa U PE3UHBI

[TpoBepsiembie ameMenThI conepkanus (11 kmacc)

Kon

[TIpoBepsieMblii 37IEMEHT COEpKAHUS

TeopeTnyecknue OCHOBBI XUMUU

11

XuMuyeckuil snaemMeHT. AToM. Slapo aroma, HU30TONBL. JJEKTpPOHHAs 000JOYKa.
DHepreTUUecKue YpPOBHH, IOJYPOBHH. ATOMHBIE OpOWTanH, S-, P-, O-2JIEMEHTHI
Oco0eHHOCTH pacIpeeneHtsl IEKTPOHOB N0 OPOUTAISAM B aTOMAax 3JIEMEHTOB NEPBbLIX
YeThIpeX NepruoI0B. DIEKTPOHHAs KOHPUIYpalus aTOMOB

1.2

[Tepuonuueckuii 3axkoH u Ilepuomuueckass cucrteMa XuUMUYECKUX dnemeHTtoB J[.U.
MenneneeBa. CBs3b MepUOIUYECKOro 3akoHa U [leproandeckoi CUCTEMbI XUMHUYECKHUX
snementoB J[.MI. MeHaeneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMU
MPOCTHIX W CIIOXKHBIX BEIICCTB IO TPYIIaM W IepuoaaM. 3HAUYCHHE NEPHOIUYECKOTO
3aKOHA B Pa3BUTHH HAYKU

1.3

Crpoenue BemiecTBa. XUMHYECKassh CBsA3b. BHUIbI XMMHUYECKOW CBS3M (KOBaJICHTHAs
HETIOJISIpHAs W TIOJIApHAs, HWOHHAs, MeTaumyeckas). VoHBI: KaTHOHBI W aHHWOHBI.
MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMHUYECKOW CBsi3W (OOMEHHBIH M JIOHOPHO-
akKIenTopHbIi ). BomopoaHas cBs3b

1.4

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJIbHOCTB. CreneHb OKHUCIICHUSA

1.5

BeniectBa MOJICKYJIAPHOT'O U HEMOJICKYJIAPHOTO CTPOCHUA. 3aK0OH ITOCTOSIHCTBA COCTaBa
BellecTBa. THIIBI KPpUCTAJUIMYCCKUX PCUICTOK. 3aBHCUMOCThL CBOMCTBA BCIICCTB OT THIIA
KpHCTaHHquCKOﬁ PCHICTKH. Ilonsatue o AUCIHICPCHBIX CUCTEMaX. HctunHblE ©
KOJUJIOUJHBIC paCTBOPHI. MaccoBas 10J1 BEIIECTBA B pacTBOpC

1.6

KJ'IaCCI/I(I)I/IKaHI/IH HCOPraHUYCCKUX COCIUHEHUH. HOMeHKJ'IaTypa HCOPraHNYCCKUX
BCIICCTB

1.7

XuMu4geckas pcaKkuus. KJIaCCI/I(I)I/IKaLII/I}I XUMHUYCCKUX pCaKHI/Iﬁ B HCOpFaHH‘{CCKOf/'I u
OpFaHquCKOﬁ XUMHHU. 3aKOH COXpaHCHUA MACChl BCHICCTB, 3dKOH COXpAHCHUA U
OpeBpalliCHUS SHCPIUr NPpU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTL pCaKknuu, €€ 3aBUCUMOCTD OT PA3JIMIHBIX (I)aKTOpOB




1.9

OOpatumebie peakiuu. XUMHYECKoe paBHOBecue. DakTophl, BIUSIOIMIKE HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnun Jle larense

1.10

OnexrponuTtnueckas auccouuanus. CuibHble U cinadble 3MeKTponuThl. Cpena BOAHBIX
pacTBOPOB BEILIECTB: KHCIast, HEHTpaibHasi, menoynas. Peakiuu nonnoro oomeHa

111

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC pCakuuun

Heoprannueckas xumus

2.1

Hemeramnel. Ilonoxenue nemeraimioB B Ilepuoanydeckoil cucTeMe XHMHUYECKHX
anemenToB JI.W. MenneneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB. DPU3NYECKUE CBOKCTBA
HEMETaUIOB. AJUIOTpOTHS HEMETAJUIOB (Ha MpHUMEpe KHUCIopoaa, cepsl, (ocdopa u

yriiepojaa)

2.2

XUMHYECKHE CBOMCTBA BAXKHEWIINX HEMETAUIOB (TaJIOTEHOB, cephl, a3ora, (ocdopa,
yriiepoia U KPEeMHHUS) U MX COCIUHEHUH (OKCHUIIOB, KHUCIOPOICOJEPKAIIUX KHUCIIOT,
BOJIOPOJHBIX coeHeHni). [I[pumMeHenrne BaXKHEUIITNX HEMETAIUIOB U UX COSMHEHUN

2.3

Mertannsl. [lonoxxenne metamnoB B Ilepuonnyeckoil cucteMe XMMUYECKHX 3JIEMEHTOB
J.1. MenneneeBa. OcCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK aTOMOB METAJIOB.
Obmue ¢uznueckue cBoiicTBa MeTayioB. CIUIaBbl METAJIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

24

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATPHM, KaJlWid, KadblUi, MarHui,
ATIOMUHHM, IUHK, XPOM, KEJIe30, MEIh) U UX coenuHeHni. OOmue crocoObl MOTyd eHHsI
MeTaioB. [I[puMeHeHe METaIIIOB B OBITY M TEXHUKE

2.5

I'enetnueckas CBA3b HCOPraHNn4YC€CKMUX BCUICCTB, IIPUHAMJIC)KAIUX K PA3JIMYHBIM KjlacCaM

XUMHA U KA3HD

3.1

Ponp xumum B oOecCre4eHHWH DKOJIOTHYECKOW, HHEPreTUYeCKOW W THIICBOM
0€301acCHOCTH, pa3BUTUU MEIUITMHBI. [IOHATHE O HAYYHBIX METO/1aX TTO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUN

3.2

[IpencraBiaenuss 00 OOMMX HAYYHBIX MPUHIMIAX HTPOMBIIIJICHHOTO TOJyYCHUS
BOKHEHIIMX BemecTB. YeNOBEK B MHPE BEIIECTB W MAaTEPHAJOB: BaKHCHUIIHE
CTPOUTEIIBHBIC MaTepHajbl, KOHCTPYKIIMOHHBIC MaTEPHAJIbI, KPACKH, CTEKIO, KepaMHUKa,
MaTepHaabl JUIS DJICKTPOHHUKH, HAaHOMAaTepHalbl, OPraHUYECKHE W MHHEpaIbHBIC
ynoopeHus

3.3

Xumus u 3A0POBLEC YCJIOBCKA: IIPpaBHJIa HCIIOJIb30BAHUA JICKAPCTBCHHBLIX IIPCIIapaToB,
IIpaBHJIa 0€30IacHOro HCIOIb30BaHM IIperapaToB OBLITOBOM XMMHH B HOBCGHHGBHOﬁ
KHU3HHU

7 . IIpoBepsiemble Ha EI'D mo xumuu tpeboBaHuUs
K pe3y/bTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHONM MPOrpaMMBl
cpenHero ooero oopa3oBaHus

Kon

HpOBCpHCMLIC TpC6OBaHI/I${ K IpCAMCETHBIM PE3YJIbTaTaM OCBOCHU OCHOBHOH

IIpOBEPSACMOTO O6pa3OBaTeHLHOﬁ mporpaMMbl CpEaHETO O6H.[CFO O6pa3OBaHI/I}I

TpeOoBaHUs




Biiagenue cucreMol XMMUYECKUX 3HAHUN, KOTOPAst BKIIIOYAET:

1.1

OCHOBOITOJIATAIOIINE  TMOHATUSA  (XMMHUYECKHUW  DJIEMEHT, aTOM, H30TOIIbI,
JNIEKTPOHHAs O000JI0OYKa aTroma, S-, P-, O-2JIeKTpOHHBIE OpPOUTAIM AaTOMOB,
OCHOBHOE M BO30Y)XIEHHOE COCTOSIHUE aTOMa, HOH, MOJICKYJa, BAJICHTHOCTB,

3IEKTPOOTPULIATENLHOCTh, CTENEHb OKUCIEHMs, XuMHYeckas cBsa3b (O m

T-CBA3b | kparuple  cBA3M), THOpMIM3aUMs  aTOMHBIX  OpOMTalEH,
KPHMCTAUIMYECKAs PEIIETKA, MOJIb, MOJISAPHAS MAcca, MOJISPHBIA 0ObeM, MOJISIpHAs
KOHIIEHTPALHS, PacTBOPHI (MCTUHHBIE, JUCTIEPCHBIE CHCTEMBI),

KPUCTAJUIOTUAPATHI, YIJIEPOAHBINA CKeNeT, (yHKIMOHAlIbHas TpyIIa, paaukal,
U30MEpBI, CTPYKTypHasi popMyIia, H30MepHst (CTPYKTypHasi, reoMeTpudeckas (IHc-
, TPAHCU30MEPHS), TOMOJIOTUYECKUI PsiJl, TOMOJIOTH, YIJIEBOAOPObl, KUCIOPOI- U
a30TCOJIEpKaIINe COEAMHEHHUs, OMOJOTrMYEeCKM aKTHBHBIE BellecTBa (YrjeBObI,
KUPBI, OEIKN), MOHOMEpP, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHbIE
COEIMHEHUS, KPEKUHT, pU(GOPMUHT, TUIIBI XUMHUYECKUX peakUuil (OKUCIUTEIHHO-
BOCCTaHOBUTEJbHBIE, IK30- U SHJIOTEPMUYECKHE, pEaKI[M HOHHOTO 0OMEHa, TOMO-
U TEeTeporeHHble, oOpaTUMble W HEOOpaTUMBIE), pPACTBOP, AJIEKTPOJIUTHL,
HEAJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKAsT JUCCOLMAIUS, CTENEHb JAUCCOIMAlUH,
OKHUCJIUTEb, BOCCTAHOBUTENb, OJIJIEKTPOJIU3, CKOPOCTh XHUMHUYECKON peakluHu,
XUMHUYECKOE PABHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOPHs] XUMUYECKOIO CTPOEHHUSI OpraHnueckux BeuiecTB A.M.
byrnepoBa, Teopusi 3JIEKTPOJMTHYECKOW auccouumanuu, llepuomnueckuii 3akoH
JI.1. MenneneeBa, 3aKOH COXpaHEHHsI MAacChl), 3aKOHOMEPHOCTH, CUMBOJITMYECKUIH
SA3BIK XHWUMUH, MHpOBOSSpqueCKHe 3HaHHuA, JIC)KAIIME B OCHOBC IIOHMMAaHUA
NPUYUHHOCTH W CHUCTEMHOCTH  XMMHYECKUX  SBJICHUM, COBPEMEHHBIC
MPEJCTAaBICHUs O CTPOCHUM BEIIECTBA HAa AaTOMHOM, MOJIEKYISIPHOM U
HAJIMOJIEKYJIPHOM YPOBHSIX

1.3

OpEeACTAaBICHUA O MEXaHHU3MaX XUMHUYCCKUX peaKuHﬁ, TEPMOJUHAMHUYCCKUX U
KHHETHYCCKHUX 3aKOHOMCEPHOCTAX HMX IIPOTECKAHHA, O XHMHYECCKOM PaBHOBCCHH,
JUCIICPCHBIX CUCTEMAX

1.4

(baKTOJ'IOl"I/ILIeCKI/Ie CBCACHUA O CBOfICTBaX, COCTaBC, IIOJIYUYCHUHU H 0e301acHOM
HCITOJIb30BAaHUH BayKHEHIITNX HCOPTraHNYCCKUX U OPraHNUYCCKUX BECHICCTB B 6BITy u
HpaKTquCKOﬁ JACATCIBbHOCTH 4YCJIOBCKA

1.5

oOlue HaydyHble MPUHIMIBI XHMHUYECKOTO TMPOM3BOACTBA (HAa MpHUMEpe
MPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, MEeTaHoJIa, nepepadoTku HedTr)

ChopmupoBaHHOCTH YMEHUUN BBISBIISTH:

2.1

XapaKTCPHBbIC TIIPHU3HAKKU HW B3AUMOCBA3bL H3YUYCHHBIX HOHHTHﬁ, IMPpUMCHATDb
COOTBCTCTBYIOIIHEC IMOHATHA IIPU OMMMUCAHUN CTPOCHUA U CBOMCTB HCOPraHN4CCKUX
" OPraHN4YC€CKUX BCUICCTB U UX npeBpameHI/nTI

2.2

B3aMMOCBS3b XUMHYECKMX 3HAaHHM C MOHATUSIMU U NpEACTaBJICHUAMU pPYIrux
mpeaMeToOB UIA 0oJiee OCO3HAHHOIO IIOHHUMAHUS WM OOBICHCHHUS CYHIHOCTHU
MaTCpraAJIbHOTO CAUHCTBA MHUpa

C(I)OpMI/IpOBaHHOCTL YMCEHUSA UCIIOJIB30BATh:

3.1

HaMEHOBaHMS XUMHUYECKHUX COSINHECHUMN MCKIYHAPOAHOTO COrO3a TCOpCTH‘lCCKOﬁ
n HpHKHaHHOﬁ XMMHUHU W TPHUBUAJIBHBIC HAa3BaHUA BCIICCTB, OTHOCAINIHUXCA K
HU3YYCHHBIM KJIaCCaM OPraHMYCCKHUX U HCOPraHUYCCKUX COECIUHEHUI




3.2

XUMHYECKYI0 CHMBOJIUKY Il COCTaBlicHHsI (OPMYJT HEOPraHHYECKUX BEIIECTB,
MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIICHHBIX W CKEJICTHBIX)
(hopMyIT OpraHUYECKHUX BEIICCTB

ChopMUpOBaHHOCTH YMEHUS KIACCU(PHUIIMPOBATE:

4.1

HCOPraHnM4CCKUC BCHICCTBA, CaMOCTOATCIBHO BBI6I/IpaTL OCHOBAaHHA U KPHUTCPpHUU
JJIA Knaccmbnxaunn HU3Yy4aCMbIX XUMHUUYCCKUX 00BEKTOB

4.2

OpraHn4YeCKUC BCUICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTI> OCHOBAaHHA U KPpUTCPUU IJIA
KJIaCCI/I(bI/IKaHI/H/I HN3Yy4aCMbIX XUMHUUYCCKUX 00BEKTOB

4.3

M0 Pa3JIMYHBIM MPU3HAKAM (YUCITY M COCTaBY Pearupyroliux BEIeCTB, TEIIIOBOMY
b dexTy peakuuu, U3MEHEHUIO CTEMEHEW OKHUCIICHUs SJIEMEHTOB, 0OpaTUMOCTHU
peaKkIfy, Y9acTHIO KaTaau3aTopa)

ChopmupoBaHHOCTh YMEHHUSI XapaKT€PU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U BO30YXKJE€HHOM COCTOSIHUM) U MOHOB XMMHUYECKUX 3JIEMEHTOB 1 - 4
nepuosoB Ilepunoanueckorn cucremblr .M. MenaeneeBa W UX BaJCHTHbBIC
BO3MOXXHOCTH, HCIIOJIb3ys TOHSATHS S-, [-, O-3JCKTpOHHBIE OpOUTAIH,
SHEpreTUYecKue YpOBHU

ChopmupoBaHHOCTh yMEHHUSI OOBSACHATH 3aKOHOMEPHOCTHM M3MEHEHMsI CBOMCTB
XMUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU COEIMHEHUH 10 eproJaM U rpyImnam

ChopmMupoBaHHOCTh YMEHMSI COCTaBIIATh YPAaBHEHUS XUMHUYECKHX peakuud u
PacKpbIBATh UX CYIIHOCTH:

7.1

OKHCITUTEIILHO-BOCCTAHOBUTEIFHBIX ~ PEaKIUil ~ MOCPEICTBOM  COCTaBIICHHUS
AIIEKTPOHHOTO 0ajaHca 3TUX PEeaKIui

7.2

YpaBHEHUSl pPEaKIMil pa3IUYHbIX THUIIOB; IMOJHBIE M COKpAIllEHHBIE YpaBHEHUS
peakuuii HOHHOTO OOMEHa, YYUThIBAsl YCIOBUS, MIPU KOTOPBIX 3TU PEAKIUU HUIYT
JI0 KOHIIa

7.3

peakuuii  THAPOJW3a, peakuuil  KOMIUIEKCooOpazoBaHusi (Ha  mpumepe
TUAPOKCOKOMILIEKCOB IIMHKA U aJTFOMUHUS)

ChopmupoBaHHOCTH YMEHHUS MOATBEPIKAATH:

8.1

Ha KOHKPCTHBIX IIpUMCpAX XapaKTCp 3aBUCHMOCTH peaKHHOHHOﬁ CIIOCOOHOCTH
OPraHu4YCCKuX COCJIMHEHUH OT KpaTHOCTH M THIIA KOBAJIGHTHON CBS3H (G_ u

T-CBA3H )| p3apmHOro BAMSAHMS aTOMOB M TPYIII aTOMOB B MOJIEKYJIAX, a TakKkKe
OT 0COOEHHOCTEH peann3aliy Pa3IuYHbIX MEXaHU3MOB IIPOTEKAHUS PeaKIuii

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBCTCTBYIOIIMMHU
OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

ChopmupoBaHHOCTh yMEHHUSI XapaKTEpPH30BaTh COCTaB M Ba)KHEHIIHME CBOICTBa
BEILECTB, NPUHAAICKAIIUX K ONPEAEICHHbIM KjaccaM W TpyIaM COEAUHEHUH
(mpocThie BeliecTBa, OKCHUIBI, THUAPOKCUIBI, COJIM; YIIIEBOJOPOJIBI, MPOCTHIE
3¢upsl, CUpTHI, (HEHOJNBI, abJIETH/IbI, KETOHBI, KApOOHOBBIE KHCIOTHI, CIOKHBIC
3bupkL, )KUPBI, YTIIEBO b, aMUHBI, aMUTHOKHCIIOTHI, OSIIKH )

10

C(I)OpMI/IpOBaHHOCTL YMCHHA TNPOBOJUTH PACUYCThI IO XUMHYCCKUM (bopMynaM n
YPaBHCHHUAM XUMHNYCCKUX peaKuHﬁ C UCIIOJIb30BAHHEM (bI/I3I/IHCCKI/IX BCJIIMYNH:




10.1 Maccel (0ObeMa, KOJTMYECTBAa BEIIECTBA) MPOIYKTa PEAKIMH, €CIH OJHO U3
HWCXOJHBIX BELIECTB JaHO B BHUJAE PAacTBOpa C OMNPEACIICHHONM MAacCOBOM AOJIEH
PaCTBOPEHHOTO BEIIECTBA MJIM JAHO B U30BITKE (UMEET MPUMECH )

10.2 MaccOBOH UK 00BEMHOM J10JIH, BBIXOJA MPOIYKTA PEAKIIUU
10.3 TEIUIOBOTO 3P deKTa peakiuit
10.4 00BEMHBIX OTHOILIEHUI ra30B
10.5 10 HaXOXKJCHUIO XUMUYECKON (POpMYJIbI BEILIECTBA
11 Biagenue cuctemoil 3HaHMM O METOJAaX HAYYHOT'O IO3HAHUs SIBJICHUM IPUPOJIBI,

HCMOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX M YMEHHWE NMPUMEHSTh 3TU 3HAHUS IPHU
SKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSICHEHHS XUMHUYECKHUX
SIBJICHUM, UMEIOIIUX MECTO B MIPUPOJIC, MPAKTUUECKOMN JIEATEIILHOCTH YEIOBEKA U B
TMOBCEIHEBHOM KNU3HHU

12 ChopmupoBaHHOCTh YMEHHUS NPUMEHATH (MCMOIB30BaTh) 3HAHUS O COCTaBE U
CBOMCTBaX BELIECTB Ul 3KCIIEPUMEHTAIBHON MPOBEPKU TUIIOTE3 OTHOCUTENIHHO
3aKOHOMEPHOCTEH MpOTEKaHUsT XWMHUYECKUX peaKkUuid U TMPOTrHO3UPOBAHUS
BO3MOXHOCTEH HUX OCYIIECTBJICHUS; CHCTEMHbIE XHMUYECKHE 3HaHUS s
OOBSCHEHUS W TPOTHO3UPOBAHHUSA SBJICHMH, HMMEIOIIUX E€CTECTBEHHOHAYYHYIO
MIPUPOAY; JUISl IPUHSITHS TPaMOTHBIX pelIeHUI Mpo0iIeM B CUTyallUsIX, CBSI3aHHBIX
¢ XuMuen

13 ChopMHpOBAaHHOCT, YMEHHsI IUIAHMPOBATb W MPOBOJIUTH  XUMHYECKUH
AKCIIEPUMEHT (TTOJTydYeHHE U M3YYEHHE CBOMCTB HEOPTaHMUYECKUX M OPraHUICCKUX
BEIIECTB, Ka4YeCTBEHHBIC PEAKIMU YIJICEBOJOPOJOB pPA3IMYHBIX KIACCOB H
KHUCJIOPOACOACPIKAIIMX OPraHWYECKUX BEIIECTB, PEUICHHE SKCIIEPUMEHTAITBHBIX
3aJad 1O PACTO3HABAHUIO HEOPraHWYECKUX M OPraHMYECKHX BEHIECTB) C
coOoIeHneM TpaBuiI 0€30MMacHOT0 OOpaIleHHs ¢ BEIIECTBAMU U JTaOOPATOPHBIM
obopynoBanuem; (opMyaupoBaTh IENM  HCCICAOBaHUS; IPEICTABIATH B
pa3nuyHOi (opMe pe3yabTaThl SKCIIEPUMEHTA, aHAIM3HPOBATh U OLECHUBATH HUX
JOCTOBEPHOCTh

14 ChopmMupoBaHHOCTh ~ YMEHHUS  OCYLIECTBIISITH  LEJICHANPABICHHBI  MOUCK
XUMHYECKON MH(OpMalLMU B pa3IMYHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4Has
JauTepaTypa, CpelacTBa MaccoBo uHopmanmu, cetb VHTepHeT u Ipyrue),
KPUTHYECKHU aHAIM3HPOBATh XMMHUYECKYI0 HH(pOpMAIUIO, repepadaTbiBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBHUH C MTOCTABIEHHOW yueOHOM 3a1a4eit

15 ChopmupoBaHHOCTh yMEHHS MPOTHO3UPOBATh, AaHAJIM3UPOBATh U OLEHUBATH
uH(}OPMAIHIO ¢ TIO3UIIUNA PKOJOTHYSCKON 0€30MacHOCTH MOCIICICTBHIA OBITOBOW U
MIPOU3BOJICTBEHHON JCSATCIIPHOCTH 4YEJIOBEKAa, CBS3aHHOM ¢ IepepaboTKon
BellecTB; CHOPMUPOBAHHOCTh YMEHUN OCO3HAaBAaTh OMACHOCTh BO3JCHUCTBUSA Ha
JKUBBIE OpraHU3Mbl OIPEJCIICHHBIX BEIIECTB, IOHMMAas CMBICT MOKa3aTems
peNeNbHON JTOMYCTUMOM KOHIIEHTpAIlMH, M TOSCHATH Ha MpHUMEpax CIOCOObI
YMEHBUIEHUST W TMPEAOTBPALEHUS HX BpPEIHOTO BO3JECHUCTBUS HA OPraHU3M
YyelloBeKa

Tabmuua 15.5

Ilepeuens aeMeHTOB cofepxkaHus, nposepseMbix Ha EI'D no xumun



Kon

[IpoBepsieMblii 37EMEHT COEPKAHUS

TeopeTnueckue OCHOBbI XUMUU

11

Crpoenne BemectBa. CoBpeMeHHass MOJeNb CTpoeHHs aroma. PacmpeneneHue
AJIEKTPOHOB IO SHEPreTUYECKUM YpoBHAM. Knaccupukanuss XMMHYECKHX AIIEMEHTOB.
OCOOCHHOCTH CTPOCHHS DSHEPreTUYCCKHX YypPOBHEH aToMoB (s-, P-, 0-3JEMEHTOB).
OcHOBHOE ¥ BO30YXJIEHHOE COCTOSIHHS aTOMOB. DJIEKTPOHHAs KOH(HUTypamus aroma.
BasieHTHBIE 2JIEKTPOHBI

1.2

[Tepuonnueckas cucrema xumudeckux sieMeHTtoB .M. Menneneea. Pusznueckuii
cmbicnn [lepuognueckoro 3axkonHa JI.MI. MenneneeBa. IIpuumHBI M 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB JJIEMEHTOB M UX COEIUHEHUH [0 mepuojaM U Tpylmam.
3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB IPOCTBIX BELIECTB, BOJOPOJHBIX COEAMHEHUH,
BBICIIMX OKCHJIOB ¥ TUAPOKCUIOB

1.3

BanentHocTb. DnekTpooTpuiarenbHOCTh. CTENeHb OKUCICHUS
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Bunel xumuueckoil cBsi3M (KOBaJIGHTHAs, HMOHHAs, MeTaJLIMYecKas, BOJOPOJHAs) U
MEXaHU3Mbl €€ oOpa3zoBaHHs. MeXMOJIEKYIsIpHbIE B3auMOJieicTBUs. BemecTsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOE€HMs. THIIBI KPHUCTAIIMYECKUX PEIIETOK.
3aBHCHMOCTB CBOKCTBA BEIIECTB OT TUIA KPUCTAIUINYECKON PEIIETKH

1.5

Xumunyeckas peakuus. Kiaccupukanus XUMHYECKUX pEaKIUil B HEOPraHUYECKOW U
OpraHNYeCKON XMMHUH. 3aKOH COXPAaHEHHUs MacChl BEIIECTB

1.6

CKopocCTb peakiuy, ee 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TennoBsie 3 HEKTH XUMUYECKUX PEAKIIUNA. TePMOXUMUYECKHE YpaBHEHUS

1.8

OO6patumbie peakiuu. XUMHYEeCKoe paBHOBecue. DaKTOPhI, BIMSIONINE HA COCTOSHHUC
xuMuueckoro paBHoBecus. [Ipunuun Jle [laTense

1.9

DnekTpoauTrdeckas auccornmanus. CuibHbIe W ciaaObie 37eKTpoiuThl. Cpena BOIHBIX
PacTBOPOB BEIISCTB: KHCIas, HeHTpaabHas, 1enouHas. CreneHs qucconuanuu. Peaknun
HOHHOI'O 0OMeHa

1.10

I'uaponus couneii. MonHoe nmpousBeneHue Boibl. BomopoaHsiii mokazarens (pH) pactBopa

1.11

CriocoObl  BBIp@KEHHUsI KOHIIEHTPALlMM PAcTBOPOB: MaccoBas JOJs PacTBOPEHHOIO
BEIIECTBA, MOJISIpHAs KOHIIEHTpanus. HacklllleHHble W HEHACHIIIEHHBIE PacTBOPHI,
pactBopuMocTh. Kpucramioruaparsl

1.12

OKXHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKIuu. IloBenenue BelIecTB B cpeaax € pasHbIM
3HAa4YCHUEM pH Metoasl QJICKTPOHHOI'O OanaHca

1.13

3J'IeKTpOJ'II/I3 pacTBOPOB U pacCIilyIaBOB cojieit

OcHOBEI HeOpFaHquCKOﬁ XHUMHH

2.1

KJ'IaCCI/I(I)I/IKaHI/IH HCOPraHUYCCKUX COCIUHEHUH. HOMeHKJ'IaTypa HCOPraHNYCCKUX
BCIICCTB

2.2

XVUMUYECKHE CBOMCTBA BAKHEUIIMX METAJUIOB (HATPHM, Kaiui, KaJbIMil, MarHu,
ATIOMHUHHH, IIMHK, XpOM, Kelle30, Meflb) U UX coenuHeHui. OO0mue crnocoObl MOTydeHUS
METaJIOB

2.3

XUMHUECKUE CBOMCTBA BaXKHEHIIMX HEMETAJUIOB (TaJlor€HOB, Cepbl, a30Ta, ¢ocdopa,




yriepojia U KpPeMHHUsI) M UX COEIUHEHUN (OKCHAOB, KHUCIOPOJCOAEPKAIINX KHUCIOT,
BOJIOPOJHBIX COCIMHEHU )

24

I'enetnueckas CBA3b HCOPraHM4CCKNUX BCUICCTB, IIPUHAJICIKAIUX K PA3JIMYHBIM KJIaCcCaM

2.5

Wnentudukanuss HEOPraHMYECKUX  coeAuHeHWid. KauecTBeHHble  peakuuu  Ha
HEOPraHUYECKHE BEIIECTBA U UOHBI

OCHOBBI OPraHUYEeCKON XUMUH

3.1

OCHOBHBIE OJIO)KEHUS TEOPUM XUMHUYECKOIO CTPOEHHUS OpPraHUYECKUX COEIAMHEHUMN
AM. byrnepoBa. VYTIiIepoaHBI CKeJET OpraHudeckod MoJekynsl. KpartHocTs
xummdeckoit cesasu, O u T-CBA3M  gpd. gp2- sp-rubpmmmsamuu opoutaneil aToMoB
yriaepoja. 3aBUCHMOCTb CBOWCTB BEIIECTB OT XHMMHUYECKOTO CTPOEHHUS MOJIEKYIL.
I'omonoru. I'omonornueckuit psa. M3zomepus u n3omepsl

3.2

[TonsiTie o pyHkunoHanbHOU rpymme. OpueHTauoHHbIe 3)(PEKTh 3aMecTuTeNnen

3.3

[IpencraBnenne o0  kiaccupuKalMd  OpraHMYeckux  BemiecTB.  HomeHkiaTypa
OpraHMYECKUX COEAMHEHUN (cucTeMaTHdecKasl)) U TpUBMAJIbHbIE HA3BAHWS BaXKHEHIINX
IIPEICTAaBUTENEH KIIACCOB OPTaHNYECKUX BEIICCTB

3.4

CBoOOTHOpaIUKaIbHBI M HOHHBIM MeXaHU3Mbl peakuuu. [loHsATHe 0 HyKIeoduie u
anektpoduie. [IpaBmio MapkoBHukoBa. [IpaBuso 3aiiieBa

3.5

AnkaHpl. XHMHYECKHE€ CBOMCTBA QJIKaHOB: TallOT€HUPOBAHHUE, JIETUJIPUPOBAHHUE,
TEPMUYECKOE PAa3JI0KEHHUE, KPEKUHI, H3oMmepu3anus, ropexue. IlosydeHune ankaHoB.
Huxnoankansl. Crierudrka CBONCTB MIUKJIOATKAHOB C MaJIbIM pa3MepoM IHKIA. Peakimm
MIPUCOEAVHEHUS U PAIUKAIBHOIO 3aMEIICHUS

3.6

AnkeHpl. XHWMHYECKHE CBOWCTBA: pEaKIMU MPHUCOCIWHEHUs (TajoreHupoBaHUE,
TUAPUPOBAHUE, THUJPOTAIIOTEHUPOBaHHWE, THUApaTalls), TOpPEHHs, OKHCIEHUs U
nonmMepu3aiui. [IpoMbliieHHbIE U J1a0OpaTOPHBIE CIIOCOOBI OJTYYSHHSI ATKEHOB

3.7

AnkaaueHbl. XUMHYECKHE  CBOWCTBA  aJKaJMEHOB:  pEaKkIUU  MPUCOEIUHEHUS
(rumpupoBaHMe, TaJlOTEHUPOBAaHUE), TOpeHus ©  nonuMmepusauuu. llomydeHnue
aJIKaJIneHOB

3.8

Ankuapl. XWUMHUUYECKHE CBOMCTBA: p€aknun MNpPUCOCANHCHUA (FaJ'IOFeHI/IpOBaHI/Ie,
TUAPHUPOBAHHUC, ruaparanus, rnnporanoreanOBaHHe) Kak croco0 MOJIYyUYCHUS
MOJIMMEPOB U APYIrUX ITOJIC3HBIX IMTPOAYKTOB. Peakuu 3amernneHus. FopeHI/Ie allCTHUJICHA
KaK HCTOYHHK BBICOKOTECMIICPATYPHOI'O0 IINIAMCHU [JISI CBApPKW W PE3KH MCETAIIOB.
HpI/IMeHeHI/IC allICTUICHa

3.9

ApeHLI. XUMHUYECKHEe CBOMCTBA OeH307a: pe€akuuun SHGKTpO(bI/IJ'ILHOl"O 3aMCIICHUA,
MIPpUCOCINHCHU A (FI/II[pI/IPOBaHI/Ie, FaHOFCHI/IpOBaHI/Ie). Peakuus ropcHH:I. OcoOeHHOCTH
XHUMHYECKHUX CBOMCTB TOJIyOJIa. HonyquI/Ie OcH30i1a. OCOOEGHHOCTH XHUMHUYECKUX
CBOMCTB CTHUpOJIa. HOJ'II/IMepI/I3aI_II/I$I CTHUPOJIA. CnocoObl MOJIYYCHUd U TIPUMCHCHUC
APpOMATUYCCKUX YTIJIEBOJOPOAOB

3.10

CHI/IpTH. Hpe,[[eJ'ILHI)Ie OJJHOATOMHBIC CITUPTHI. XUMHUYECKHE CBOMCTBA: B3aMMOICHCTBHUE
C HaTpUuem KakK croco0 YCTaAHOBJICHU HaJIn4uA TUAPOKCOTI'PYIIIIBI, C
TraJIOr€HOBOOpOJaMU Kak croco0 MOJIyYCHUA paCTBOpHTCHCﬁ, BHYTpHU- n
MCKMOJICKYJIIpHad JAeruaparamnus. Peakuusa 1 OpCHUA. HOJ’Iy‘-ICHI/Ie 9TaHOJIa: pCaKIHuA
6pO)KeHI/I$I [JIFOKO3bI, THUApaTanudsa 3THJICHA. OTUIICHITINKOIbL U TIIMIOCPUH  KakK
NpEACTAaBUTCIIN MMPEACITIbHBIX MHOTOATOMHBIX CIIUPTOB




3.11

@enosi. XuUMUYecKue CBOWCTBa (peHoNa (peakuuu ¢ HATpUeM, THIPOKCHIIOM HaTpus,
opomom). [Tonydenne penona

3.12

Anprerunpl. XHMMHYECKHME CBONCTBAa MPEACIBHBIX albJETHJO0B: THAPUPOBAHUE;
KAaueCTBEHHbIE pEaKUUu Ha KapOOHWIbHYIO Ipynny (peakuus '"cepeOpsHoro 3sepkana',
B3aumoeiicteue ¢ ruapokcunoM wmeau (II). Tlomyuenue mnpenenbHBIX adbACTUJIOB:
OKHUCJICHHE CIHUPTOB, TMJApaTalys aueTHwIeHa. ALETOH KaK MpEeACTaBUTEIb KETOHOB.
OCOOEHHOCTH PEeaKIny OKUCIICHHUS alleTOHa

3.13

KapOoHoBbIe KHCTOTHI. XMMHUYECKHE CBOWCTBA MPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KACIOT. OCOOCHHOCTH XUMHYECKHMX CBOWCTB MYypaBBMHOW KHCHOTHL llomyueHue
MpeEIbHBIX OJHOOCHOBHBIX KApOOHOBBIX KHUCJIOT: OKHCIIEHUE QJIKAaHOB, QJIKEHOB,
MEPBUYHBIX CIIUPTOB, AJIbJIETUIOB. Bricuine npenenbHble U HENpeenbHble KapOOHOBBIE
KHCIJIOTBI

3.14

Cnoxuble 3¢upsl u xupbl. CrocoObl MoyuyeHUs CIOXKHBIX 3dupoB. OOpaTUMOCTh
peakuuu srepuduxanuu. [IpruMeHeHne cnoXHbIX 3(UPOB B MUILEBON U MapproMepHOn
MPOMBIIITIEHHOCTH. JKHpBl KaK CIOKHbIE 3(UpBl TIULEPUHA U BBICHIMX KapOOHOBBIX
KHCJIOT. XUMHYECKHE CBOMCTBA XUPOB: THIPUPOBAHME, OKHUCIEHHWE. l'maposms, wuim
OMBUIEHHE, JKUPOB Kak CIOCOO MPOMBIIIJIEHHOTO TOJY4YE€HHUS COJiel BBICIIUX

KapOOHOBBIX KUCJIOT. Mpbuia xak comu BeicIIHX KapOOHOBBIX KUCIIOT

3.15

XUMUYECKUE CBOWCTBA TIIFOKO3BI: PEAKIUHU C YYAaCTHEM CIHUPTOBBIX M AJIbJACTHIHOU
Tpynn W MOJIOYHOKHCIOE OpoxeHue. I[IpuMeHeHHWE TIIOKO3bI, €€ 3HaueHue B
JKU3HEICATEILHOCTH OpraHu3ma. Hucaxapusr: caxapo3sa, MaJbTO3a.
BoccranaBnuBaronme u HEBOCCTaHABIMBAIOUINME AUcCaxapuabl. [ MAPOIN3 IrUcaxapuaoB.
[Tonucaxapuapl: kpaxmai, riavkoreH. CTpoeHne MakpoOMOJIEKYJl Kpaxmaia, IIIMKOreHa U
1ey0103bl. DU3MUECKUE CBOMCTBA KpaxMalla M IEJUII0JI03bl. XMMHUYECKHE CBOMCTBA
KpaxMaljia: THUAPOJIN3, KAdeCTBEHHAash peakuuss ¢ HOA0M. XHMHUYECKHE CBOMCTBA
LIEJUTEOJIO3BI: THIIPOJIN3, MOJydeHHEe A(UPOB 1EUTI0NI03bl. [loHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIIEJIK)

3.16

AMUHBI. AMUHBI KaK OpraHU4YeCKHEe OCHOBAHMS: PEaKIUK C BOJAOW, KUCIOTAMHM, PEAKIIUS
ropeHusi. AHWIMH KaK MPEACTaBUTEh apOMATHYECKHX aMHHOB. XUMHYECKHE CBOKCTBA
AHWJIMHA: B3aUMOJCHCTBHE C KHCJIOTaMH, OpOMHON BOJoW, okwucieHue. [lomydeHue
aMUHOB  aJIKWJIMPOBAaHWEM aMMHaka M  BOCCTAHOBJICHHEM  HUTPOIPOU3BOIHBIX
YTJIEBOIOPOJIOB

3.17

AMUHOKHMCIOTEI ¥ OeJIKH. AMHHOKHUCIIOTHI KaK aM(I)OTepHLIe OPraHn4CCKUC COCAUHCHUA.
OCHOBHBIC AMHWHOKHUCJIOTHI, 06p8.3y1-OH_[I/Ie Oenku. XHWMHUYECKHE CBOKMCTBA OEJIKOB:
TUuApOJin3, AeHaTypaluus, KaUCCTBCHHLIC (I_IBGTHLIG) pPCaKIuu Ha OenKu

3.18

CTpOGHI/Ie U CTPYKTypa IIOJIMMEPOB. 3aBHCHUMOCTb CBOMCTB IIOJIUMEPOB OT CTPOCHUA
MOJICKYIL. OCHOBHBIE CIOCOOBI MOJIYUYCHUSI BBICOKOMOJICKYJIAPHBIX COCJIMHEHMH pe€aKuuun
noJIMMepu3alm U MOJIMKOHACHCAIUU. KJ'IaCCI/I(I)I/IKaLH/IH BOJIOKOH

3.19

I/I,Z[eHTI/I(I)I/IKaHI/IH OpTraHNYCCKUX coeauHeHni. PerieHue OKCIICPUMCHTAJIBHBIX 3aa4 Ha
PaCno3HaBaHUC OPraHNYCCKUX BCIICCTB

3.20

I'eneTnueckas CBA3b MCKAY KJIaCCaMH OPraHUYICCKHUX COCIUHEHUI

XUMHS U )KU3Hb

4.1

XuMHUS B MOBCEIHEBHOMN JKU3HU. HpaBHna 0e30IacHOM pa6OTLI C CAKUMH, TOPHOUYUMHU U
TOKCHYHBIMH BCUICCTBAMU, CPECACTBAMU OBITOBOM XUMHH




4.2

XumMusg U 310poBbe. XUMHS B MEIUIMHE. XUMHUSA M CEIbCKOE XO3SAKWCTBO. XUMHS B
MPOMBIIIICHHOCTH. XUMHUS M SHEPreTUKA: MPUPOTHBINA M MOMYTHBIA HEPTAHOM Ta3bl, UX
cocraB U ucnoib3zoBanue. CocraB HehTH U ee mepepaboTka (MPUPOIHBIE MCTOYHUKU
YTJII€BOJIOPOIOB)

4.3 XUMHS U 3KOJIOTUs. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPeNbl U €ro MOCIEACTBUS.
Oxpana ruapocdepsl, MouBbl, arMocdepsl, (Gaopsl u (ayHsl OT XHMHYECKOTO
3arpsisHeHus. [IpoOiaema 0TX00B M TOOOYHBIX MTPOIYKTOB. AJIBTEPHATUBHBIC UCTOYHUKH
SHEPTUH

4.4 OO01ue npeacTaBiIeHUs O MIPOMBIIIJIEHHBIX CIIOCO0aX MOJIyYEHUS XMMHUYECKUX BEIIECTB
(Ha mpuMmepe MpPOU3BOJACTBA aMMMaKa, CEpHOM KucioThl). YepHas U 1BeTHas
Mertamnyprusi. CTeKJIO U CHJIMKATHAs MPOMBIIUIEHHOCTb. [IpoMblliieHHas opranuyeckas
xumusi. CpIpbe U1 OPraHuueCKON MTPOMBIIIIIEHHOCTH

) Tumel pacyeTHbIX 33184

5.1 Pacuersl Macchl BemiecTBa WM 0ObeMa ra3oB MO W3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Win 00beMY OJIHOTO U3 yJacTBYIOLIUX B PEAKILMU BEIIECTB

5.2 Pacuets! TemioBoro 3¢ dexra peakuu

5.3 PacueTst 00BEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKUX PEAKITUIX

5.4 Pacuetsr Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIM OJHO W3
BEIECTB JaHO B U30bITKE (MMEET IPUMECH)

55 PacueTsl MaccoBoil miM 00bEMHOM JOJM BBIXOJA MPOJYKTa PEAKIIMU OT TEOPETUUECKH
BO3MOYHOTO

5.6 Pacuetsr maccel (0ObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIIM OJHO W3
BEIIECTB JTAHO B BHJE pacTBOpa C ONPEACICHHOW MacCOBOWM J0J€H pPacTBOPEHHOIO
BEIECTBA

5.7 Pacuersl ¢ ucnosip3oBaHueM MOHATUH "MaccoBas A0JiA", "MoJsipHas KOHUEHTpauus',
"pacTBOpUMOCTS"

5.8 Haxoxzaenue mMonexynsipHOil (GopMysbl OpraHMYECKOTO BEIIEeCTBA M0 €ro IMIIOTHOCTH U

MaCCOBBIM JOJISIM 2JIEMEHTOB, BXOOAIIUX B €0 COCTAB, UJIM 110 IIPOAYKTaM CropaHus
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