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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHUHM Ha YpOBHE CpeAHEro oOmero o6pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOil  00pa30BaTEIBHONW MPOTPAMMBl  CPETHETO OOIIeTo 00pa3oBaHUs
(®OIT  COO), npencraBieHHbix B  DenepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM ctangapre COO, c¢ yuerom KoHuenuu mnpenoiaBaHus
yueOHOro mpeaMmera «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qenepany, pealv3yIOINIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TIONOXeHHM «Crtparernn pa3BuTusl BocnuTaHus B Poccuiickon
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOorpamMMmbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U PAa3BUTHA 00ydarOUIUXCsl CPEACTBaMU
yueOHoro npenmera «Xumus» 1t 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuentyainbHble TosioxkeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJIEp)KaHus, pe3yiabTaToB OOy4YeHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
o011eo0pa3oBaTeIbHON OpraHu3alluy, SBISETCS HEOThEMJIEMOM 4YacThlo HX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpLIAIOUIMM JTAallOM peajld3allud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJJOCTHOM CHCTEME XUMHUYECKOro OOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEN KYJIbTYpPbI
YelloBeKa, a TaKkKe DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
30POBBI0 M MNPUPOAHON cpenme. Peammsyercs xummudeckoe 00pa3oBaHHE
00yyJaromuXxcsi Ha YPOBHE CPEAHEro 0oO0IIero oOpa3oBaHus CpelIcTBaMU Y4eOHOTO
npeaMera «XUMHS», COJAEpNKAHUE M TIOCTPOCHHE KOTOPOTO OIpEJeeHbl B
oporpaMme MO XHMHUHM C YYETOM CHEeHU(pUKH HAyKH XHMHH, €€ 3HAYeHUS B
MO3HAHUM TPUPOABl U B MaTEpHUATBLHOW U3HU OOLIECTBA, a TaKXKe C YUYCTOM
o0umMx 1ened M TNPUHIMUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero ooero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyio poJib B
COBPEMEHHOM IUBMIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJ B (()OPMHUPOBAHHE PALMOHAIBHOTO HAyYHOTO MBIIICHUS,
B CO3[JaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXalolleM MHUpPE KaK O €IMHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (OpMUPYETCS] B XMMUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXAIOIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTsIMU IPUMEHEHUS.



TecHO B3auMOJEUCTBYSl C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W SKM3HU KaXJIO0To wieHa ooOmectBa. CoBpeMEeHHass XHMMHsS Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHAa Ha pELICHUE
I00anbHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOTHYECKON O€30MaCHOCTH U OXPaHBbI 3/T0POBbSI.

B coorBercTBHM ¢ OOMMMH TEISIMU W TMPUHIHAIIAMHA CPEIHETO OOIIEro
oOpazoBaHust coaepxkanue npeamera «Xumus» (10—-11 xkmaccel, 0a30BbIi YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O WM Uil  BbIpaOOTKH  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOJOJIKEHUS
00pa3oBaHUsl B pa3IUYHBIX 00JIACTAX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBisomuM  npeaMeTa  «XUMUsSD»  SBISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumuss» U «OOImass W HEOPraHUYECKash XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CHCTEMaA
3HaHUI MO HEOPTaHUYECKOW XUMUU (C BKIIFOUEHHEM 3HAHUU U3 OOIIEH XUMHH) U
OpraHn4YecKor Xumuu. POpMHUPOBAHME NAHHOW CHCTEMBI 3HAaHUMN IIPU WU3YYECHHUH
npeaMeTa 00€CIeYMBAET BO3MOXHOCTh PACCMOTPEHHUsI BCEro MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa comepkaHus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHuveckas XuMus» cPopMUpoBaHa B MPOrpaMMe IO XHMMHUU HAa OCHOBE
CUCTEMHOr0 TOJXO0Ja K H3YyYCHHI0 Y4YeOHOTO MaTepuaia M 0O0yCIOBJIEHA
HUCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM HAa  OMNpPEIEICHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce€ OpPraHMYECKOW XHMHUU BEIIECTBA
paccMaTpHUBAIOTCS. HAa YPOBHE KJIACCUYECKOW TEOPUHU CTPOCHHSI OPTraHUYEeCKUX
COCMHEHUN, a TaKKe€ Ha YPOBHE CTEPEOXMMUUYECKUX M DJIEKTPOHHBIX
MPEACTABICHU O cTpoeHun BemiecTB. CBeneHHss 00 H3y4aeMbIX B Kypce
BEILIECTBAX JAOTCS B Pa3BUTUU — OT YTJI€BOJOPOJIOB JI0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIUHEHHW. B Kypce OpraHM4ecko XHWMHUU IOJIYyYarOT pPa3BUTHE
c(hOopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs IMEPBOHAYATHHBIC
MpeACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[lox HOBBIM yriaoMm 3peHuss B mpeameTe «XuMHUs» 0a30BOTO ypPOBHSA
paccMaTpuBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOPETUYECKH MaTtepuadl ¢ (PaKTOJIOTHYECKHME CBEIEHUS O BEIIeCTBAX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O0yYaroUMMCsl TMPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOHOJOTUYECKUX MO3UIUH,



rIyOke TIOHSATh HWCTOPUYECKOE W3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011ar01IeH 10 00BSICHSIONICH M IPOTrHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXXKHEWINMX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX NpOTEeKaHud JononHseTrcs B Kypcax 10 m 11 xiaccos
AJIEMEHTAMHU COJIEPKAHUS, HUMEIOIHNMHU KyJIbTYpPOJOTHUYECKUA W TPUKIATHOU
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT ITOHUMAHHUIO B3aWMOCBSI3U XHMHH C
JIPYTMMHM HayKamH, PacKpblBalOT €€ POJib B MO3HABATEIBHON U MPAKTUYECKOM
NEATEeIbHOCTU 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K IIPOLIECCY
TBOpUYECTBa B 00JACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTaIOT
BBIITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKU OCMBICIMBATh HMH(OpMAIUIO U
NPUMEHATh €¢ JJIsl TIONMOJIHEHUS 3HAHUM, PELICHUS WHTEUICKTyalbHBIX H
AKCIIEPUMEHTAJIBHBIX UCCIEA0BATENbCKUX 331a4. B 1enom coaep:kanue yueOHOro
npeamMera «XHUMHS» ~ JAHHOTO  YPOBHSA  HM3YyYEHUSI  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYalOIIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHWYECKOro U
OpPraHUYecKOro MHpa, OOYCJIOBJIECHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHUEM, [I03HABAEMOCTh NPUPOJHBIX SBICHUM NyTEM OJKCIEPUMEHTA H
pelIeHUs] TMPOTHBOPEYUN MEXKIy HOBBIMH (akTaMu U TEOPETUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIICHUHU YKOJOTUUYECKHUX MPoOsieM, a
TaKkXe Npo0sIeM cOepeXeHUsT SHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmane pemieHus 3agad BOCOMUTAHUSA, pPa3BUTHS W COUMANIM3ALUU
oOydJaronuxcsi MPUHATBIE TPOrPAMMON MO XUMHH TOJIXOJbI K OMNPEIETICHUIO
colepKaHUsi M TOCTPOCHUSI TpeaMeTa MpeaycMaTpuBaroT (GOpMHUpPOBAHKE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, UMEKOIIUX 0a30BO€ 3HAaY€HUE Jid
pPa3IMUHBIX BUJOB JICSITEIBHOCTH: pEIICHUS Npo0sjeM, MOUCKa, aHadu3a |
00paboTku nH(poOpMaIU, HEOOXOAUMBIX I TPUOOPETEHHS ONBITA MPAKTUYECKOM
U UCCJEAOBATEIbCKON JEATENbHOCTH, 3aHMMAIOIIECH BAXKHOE€ MECTO B MO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETo
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO 0OIIero 00pa3oBaHus, MPH OINPeIeICHUN
COJICPKATEIIbHOW XapaKTEepPUCTUKHU 1IeJIe HM3y4YeHUs MpeaMeTa HampaBICHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpPHU3HACTCS (POPMUpPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KynbTypbl. C
METOAUYECKOW TOYKHU 3PEHUS TAKOM MOAXOJA K ONPEACIICHUIO LEJIeW H3y4eHUs
MpeaMeTa SIBISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHUs TJIaBHBIMHM LEJSIMH M3YYEHHS MpeaMmeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 xi1.) sBHsFOTCS:

e (QopMupoBaHHME CHCTEMBl XHMHWYECKMX 3HAaHUW KaK BaKHEUIICH
COCTAaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOU
JeaT KIIYeBble MOHATUSA, (yHIAMEHTAIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOEHHUE #A3bIKa HAYKH, YCBOCHHE M TNOHUMAHHUE CYLIHOCTU TOCTYHHBIX
00001IeHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C HUCTOpUEH
UX pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMUi, HEOOXOIUMBIX JUIsl MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB M XMMHYECKUX SIBJICHHM,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JI€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOAEHUEM U
OOBSICHEHMEM XHMMHYECKOTO 3KCIIEpUMEHTa, COOJIIOJEHUEM  IPaBUI
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsay ¢ atuM, cozxepkaTeslbHasi XapaKTepUCTUKA LIeJIeH U 3a/1a4 U3YYCHUS
MpeAMETa B MpOorpamMMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero oduiero odopaszoBanus. CeronHs B
OpErnoJaBaHUM  XUMUM B OOJbIIEd CTENEHH OTAACTCA  IPEeANOYTEeHUE
INPAKTHYECKONM KOMIIOHEHTE COJIep>KaHusl OOy4yeHUus, OpHUEHTUPOBAHHOM Ha
MOATOTOBKY BBIMYCKHUKA O00IIE00pa30BaTEIbHOM OpPraHU3alluy, BIAJACIOUIEr0 HE
Ha0OpoM 3HaHUW, a (YHKUHMOHAIBHOM TIPaMOTHOCTHIO, TO €CTh CIOcO0aMH U
YMEHUSMH aKTHUBHOTO TMOJYYEHHUS! 3HAHUW M NPUMEHEHUS MX B pealbHOU KU3HU
JUISL pELIEHUS] TPAKTUYECKUX 3a]1a4.

B cBA3M C 3TUM Ipu U3Y4EHUU IMpeaMeTa «XHUMHS» JIOMUHHUPYIOLIEe
3HaUYEHHE MPUOOPETAIOT TAKHUE LIETU U 3aJa4H, KaK:

ajanTamnys 00y4arolMXcsl K YCJIOBHSIM JIMHAMUYHO Pa3BUBAIOILIETOCS MHPA,
(opMupoOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHSITHIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C BEIIECTBAMU U UX
NPUMEHEHUEM;

dbopMupoBaHue Yy OOYYaIOMIMXCS  KJIOUYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHHUBEPCAJIBbHOE 3HAYECHHUE I PaA3JIMYHBIX BHUJIOB
JeSATEILHOCTH: PEIIeHHs MPpoOJieM, MOMCKa, aHaIu3a U 00pabOTKKu MH(POPMAIINH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUsS] ONbITa AESTENbHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XWUMHUH, a TaKXKe i1 OUEHKH C TO3UIUH
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX
IIPOLIECCOB HAa OPTraHU3M Y€JIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHX
CIIOCOOHOCTEHN 00yYarOIIMXCS: CHOCOOHOCTH CaMOCTOSATEIBLHO TPUOOPETATh HOBBIE
3HAHMS 10 XMMHUHU B COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsi TIOMCKA U aHalu3a y4yeOHOU H
HayYHO-TIOMYJISIPHOU MH(POPMAITUN XHMHUYECKOTO COJICPKAHUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIICHUS, HA0MIOAaTeIbBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE 0COOECHHO
HEOOXOUMBbI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U TMPOBEIECHUU XHMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydaroumxcsi YyOeXKJACHHOCTH B T'YMaHHCTHYECKOU
HAIMPaBJICHHOCTH XMMHH, €¢ BaXHOW POJM B PEHICHUH IIOOAIBHBIX MPoOJieM
PaIMOHAIBHOTO MPUPOIOTIOIB30BAHUS, TTOTIOJHEHUS YHEPTCTHUCCKUX PECYpPCOB H
COXpaHEHUSI TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OCEPEKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETECHUS OIBITA
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM MJI1 TPUHSATHS TPAMOTHBIX PEIICHUH B
CUTYaIIUIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyeOHOM maHe cpeaHero oOWEero oOpa3oBaHUS NPEAMET «XHUMH»
0a30BOTO YPOBHS BXOJHT B COCTaB MpeAMETHOM oOmactn «EcTecTBeHHO-HAyUYHBIC
IPEIMETHD.

OO111ee Yncio 4acoB, OTBEACHHBIX JIJIsl U3YUYEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpasoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 vaca (1 yac B Heneonto).



COAEPKXAHUE OBYYEHMUSA
10 KITACC
OPT'TAHNMYECKASA XUMUA

Teopernuyeckne 0CHOBBI OPraHUYECKON XUMMHU

[IpeameT opraHnYecKOi XMMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE B
IIOJIyYCHUH HOBBIX BEIIECTB W MATEPUAIOB. T€Opus CTPOEHUS OPraHUYECKHUX
coenquHeHuit A. M. BytiiepoBa, €€ 0OCHOBHbIE O0KeEHUS. CTPyKTypHBIE POPMYJIBI
OpraHMYecKUX BemlecTB. ['omosorus, wn3oMmepusa. XHMHYECKas CBS3b B
OpPTraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KilaccU(pUKALMKM OpraHuYecKux BemniecTB. HoMeHkmarypa
OpraHUYeCKUX COEIMHEHUW (CUcTeMaThyeckas) M TpPUBHAJIBHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHMsS BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHHE ¢ oOpa3llaMy OpraHMYeCKMX BELIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHUYECKHMX BEIIECTB, HAOIIOJECHUE U
ONMCAaHNUE JEMOHCTPALMOHHBIX ONBITOB IO NMPEBPAIIECHUIO OPTAaHUYECKUX BEIIECTB
IpU HarpeBaHuu (IJiaBjieHUEe, OOyTrIMBaHUE U TOPEHUE).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH w 3TaH —
MPOCTEUIINE TPEICTaBUTENIN alIKaHOB: (U3MUYECKHE W XHUMHYECKHE CBOWMCTBA
(peakuuu 3aMelIeHus] W TOpPEHHUdA), HAXOXKICHHE B NPUPOAE, MOIYYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHUI Psii. DTUIIEH U MPONWIEH —
MPOCTEUIINE TPEICTaBUTENIN AJIKEHOB: (PU3MUYECKME M XUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJOr€HUPOBAHMS, THUApATalMU, OKUCJIEHUS U
MOJIMMEPHU3AIIH ), TOTYYEHUE U TIPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwnOyranueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOWCTBA (peakuus noiaumepusanuu). [lomydeHrne CHHTETUYECKOTO
Kay4yyKa U PE3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKHUI psifl. ALIETUIIEH
— TMpPOCTEHIIMHA TPEACTaBUTENb AJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHEe WU
XUMUYECKUE CBOMCTBA (pEaKLMHU TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TMAPATALMH,
rOpEHUs), NOJyUYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3MUYECKME UM XMMHUYECKHE CBOWCTBA
(peakuuu rajoreHupOBaHUS U HUTPOBAHUSA), MOJyYEHUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoeHue, uauyeckue U  Xumuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBANHUSl U HUMPOBAHUS), NoAydeHue u npumenenue. TOKCHUYHOCTH
apeHOB. ['eHeTmdeckass CBsI3b MEXIy YIVIEBOAOPOJAMH, IPUHALICKALUMU K
Pa3IMYHBIM KJIACCAM.



[IpuponHble MCTOYHMKH YIIEBOAOPOAOB. [IpupoaHelii ra3 W IONyTHBIE
HeTsHbie Ta3el. HedTh u e€¢ mpoucxoxaeHue. CrocoOwl nepepaboTku HEePTH:
NEPEeroHKa, KPEeKUHT (TePMUYECKUM, KaTaIUTUYECKHil), mnuposn3. I[IpoaykTsl
nepepaboTku HeTHU, UX TPUMEHEHUE B MPOMBIIUICHHOCTU U B ObITYy. KaMeHHBIN
YTOJIb U IPOAYKTHI €r0 MepepadOTKH.

OKCIepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX TMPEBpAIICHUN:
O3HAaKOMJIEHHE C oOpasllaMy IUIaCTMAcC, KaydyyKOB M PE3UHBI, KOJUICKIUH
«Hedptp» u  «Yromp», MOJEIMPOBAHUE  MOJIEKYN  YIJEBOJOPOJAOB U
raJIOr€HONPOU3BOHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3y4YEHUE €TO CBOWCTB.

PacuéTtHbie 3a1aun.

Bbruncnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuumu (Maccel, oObeMma,
KOJIMUYECTBA MCXOJHOTO BEIIECTBA HIIM MPOJYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEIIECTB WM MTPOTYKTOB PEAKIIUN).

Kucsiopoacoaep:xaiye opraHu4ecKue coeJuHHeHust

[IpenenpHBIE OAHOATOMHBIE CHHPTHL. MeETaHON W JTaHOM: CTPOEHHE,
¢usznyeckne W XUMHUYECKHE CBOMCTBA (pEaKIMH C aKTUBHBIMH MeETaJllIaMH,
raJloreHOBOJIOPO/IaMHU, TOpEHHE), MpHUMEHEHHe. BoJopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE MeTaHOJa U ATaHOJIa Ha OpraHU3M YeJIOBEKa.

MHoroaromHble  CIUPTBHL. DTUIEHIJIMKONb M  TJIMLUEPUH: CTPOECHHE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO MICIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs PEaKiisi Ha MHOTOaTOMHBIE crupThl). JleiicTBue Ha

opraHusM yenoseka. [[pumenenne rmmuepuHa v STUIIEHTIUKOJIS.

®deHoJ: CTpOEHHWE MOJIEKYJbI, (HU3WYeckue U XUMHUYECKHE CBOICTBA.
ToxcuunocTh enona. [lpumenenue penona.

Anpnerunpl U kemoHvl.  DopMalbIeruj, aleTaIbIEruA: CTPOCHHE,
(¢u3nueckue M XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEaKLMH), IOJyYCHHUE U TPUMEHEHUE.

OMHOOCHOBHBIE TIpenebHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3MUecKre W XMMHYECKHE CBOMCTBa (CBOMCTBA,
oO1ue A1 Kiacca KUCIOT, peaklus 3TepuduKanum), noJydyeHue U MpUMEHEHHUE.
CreapuHoOBasi ¥ OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICUCTBHE.

Crnoxuple 3pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenne xxupoB. buonornveckas
POJIb )KHPOB.

VYrneBonpl: cocTtaB, KiaccuduKanus — yriaeBoAoB  (MOHO-, AU- H
nosimcaxapuibl). ['J1r0k03a — nmpocTennii MOHOCaxapua: OCOOCHHOCTH CTPOCHHMS
MOJIEKYJbl, (U3NYECKUE U XHUMHUYECKHME CBOMCTBa (B3aMMOJCIHCTBHE C



ruapokcuiom Menu(ll), okuciieHne amMmmMuadHbIM pacTBopoM okcupa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bI), HAXOXJEHUE B MPUPOJE, NMPUMEHEHHUE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmana U
HeunoNio3bl.  Pu3nueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmania (THUApPOIH3,
KAueCTBEHHAs PEaKIUs C HOJOM).

OKCIEepUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M HX IpPEBpalICHUI:
MIPOBE/ICHUE, HAONIOACHUE M ONMCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAa4€CTBEHHBIC PEAKI[MU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE STaHOJIA
okcugoM Menu(Il)), MHOroaTOMHbBIX CHUPTOB (B3aUMOJCUCTBUE TJIUIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKMCIEHUE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) m rugpoxcumom wMenu(Il), B3ammopeiicTBHEe Kpaxmanaa C HOIOM),
MIPOBEICHHE NMPAKTHUECKOW paOdOThI: CBOICTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

PacuéTtHbie 3a1aun.

Boluncienuss 1Mo YpaBHEHHIO XHMMHUYECKOW peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIUU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MTPOJYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHuuecKue COeIMHEHN.

AMMHOKHCIIOTHI Kak am(pOTepHbIE OpraHudeckue coequHeHus. Ousnyeckue
U XMUMHMYECKHE CBOICTBA aMHMHOKHCIOT (Ha mpumepe riuuuHa). buonoruueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunpl.

benku Kak nOpuUpOIHBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunas,
BTOpUYHAsg M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MX IPEBPALLCHUI:
HaOJII0JICHNE U ONMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: J€HAaTypanus OEIKOB MpU
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BbicokoMouieKyJIsipHbIE COeIMHEHU S

OCHOBHBIE MOHATHSI XWMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEIHSST MOJICKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U MOTUKOHACHCAIHS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M WX IPEBPALLCHMIA:
O3HaKOMJIEHHE C 00pa3laMH NMPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
KAay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeaMeTHbIX CBA3€H MpU U3yYEeHUH OPTaHUYECKOW XUMUU B
10 kmacce OCyIIeCTBIAETCS 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TMMOHATUH, TaK W TOHSATHUH, SBISIONIMXCS CHCTEMHBIMH JUIS OTIEIBHBIX
IpPEeIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIC MTOHITHS: SBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAlM3, CUHTE3, KIacCHU(pHUKAIus, MePUOAUYHOCTb, HAOIIOICHHE,
MU3MEpEHUE, SKCIEPUMEHT, MOJICIINPOBAHHE.

dusuka: MaTepus, DSHEprus, Macca, aroM, DJJEKTPOH, MOJIEKYIIa,
OHEPreTUYEeCKUl YpOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, PU3MUECKUE BEITMIUHBI U CIUHUIIBI KX H3MEPEHHUSL.

buonorus: kierka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
¢oTrocuHTe3, OMOIIOTMYECKH AaKTHBHbIE BellecTBa (OENKH, YIIeBOIbI, KHPHI,
(bepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOBI, TIOJE3HBIE NCKOITaeMbIe, TOILIHBO,
PECypCHI.

TexHONOTHSI: TMHIIEBBIE TPOTYKTHI, OCHOBHI PAIlMOHAIBHOTO IHUTAHHS,
MOIOIIIUE CPENICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKUE Mpernaparhl, MaTepuabl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBBI XUMHH

XUMUYECKUM dJeMeHT. AToM. Snpo aroMa, uU30TONBI. OJIEKTPOHHAs
000J10YKa. DHEPreTHUECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHns 3JEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUO0B. DNEKTPOHHASI KOHPUTYpaALIUsS aTOMOB.

[lepnognuecknil 3akoH U Ilepuognyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKoHA U [leproauyeckoil cucTemsl
xuMmudeckux 3ieMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX BEIIECTB MO TPyIIaM U MEepUOaM.
3HavYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKas CBs3b. BUIbl XUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJSIpHAsl W MOJSpHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ¥ JTOHOPHO-
aKIenTopHblii). BomoponHas cBsizb. BaleHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJSIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbl KPUCTAIUNIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELICTKH.

[lonatne o aucnepcHeIX cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBL.
MaccoBas 10J14 BEIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCAMHEHNM. Homenknarypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBsSI3b HEOPraHWYECKHUX BELIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass — peakuus. Kiaccudpukanuss XMMHUYECKHX — peakiuil B
HEOPraHMYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPAIICHUS SHEPTUM TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakliii, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuUMHUYECKOoe paBHOBecue. DAKTOpBI, BIUAIOIIAE HA COCTOSHHE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onextponutryeckas auccouuanus. CuiabHbie U cialdbie 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYEHUsS BEHIECTB M WX MPEBPALICHUIM:
nemoHcTpanus Tabmun «llepuoanueckas cucrema xumuueckux snementos 1. U.
MenneneeBay, U3ydeHHUE MOJENIEH KPUCTAUIMYECKUX PEIICTOK, HAOIIOJEHUE U
OTMMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPOJiAa B MPUCYTCTBUM KaTAIM3aTOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TIOMOUIBI0 YHUBEPCAIBHOTO WHIMKATOpPA, PEAaKIMd HWOHHOrO0 OOMeEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue paznudnbix (HakTOpoB HA CKOPOCTh
XUMHUYECKOU peakium».

PacucTHble 3aqaum.

Pacuersl 1O ypaBHEHMSM XUMHYECKMX pEAKUMA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUCThl C HUCIIOIb30BAHUEM IIOHSATHUS «MACCOBAas
JIOJIS1 BEIIECTBAY.

Heopranuueckass xumust

Hemerannel. Ilonoxxenne HemetayuioB B Ilepuogudeckort  cucreme
xuMuueckux sneMeHToB J[. M. MenzaeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusznyeckue CBOWCTBA HEMETAUIOB. AJIIOTPOIHUS HEMETa/UIOB (HAa MpUMeEpe
KHCJIOPOJa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpemMHHs)) M UX  COCIWHEHUU  (OKCHIOB,
KHUCIIOPOACOIEPKAIIUX KUCTOT, BOJOPOJHBIX COSAUHEHUN ).

[IprumeHeHne BaXXHENIINX HEMETAUIOB U UX COCIMHEHUN.



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKUX
anemeHToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aToMOB MeTayuioB. OOuue gusnueckue cBoicTBa MeTauioB. CIUlaBbl METAILIOB.
DNEKTPOXUMHYECKUH psAl HAIPSHKEHUN METAJIIIOB.

XWUMHUYECKHE CBOMCTBA Ba)KHEUINMX METAUIOB (HATPHH, Kalui, KaJbIUH,
MarHui, aJllOMUHHAN, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHEHUH.

OOmue cnocoObl monyueHus: MeTaiioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpPALICHUM:
U3y4EHUE KOJJIEKUMU «MeTamisl U CIUIaBbl», OOpa3lOB HEMETAIIOB, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 337a4, HAOJIOJIECHUE M OINHUCAHHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aHMMOJIEHCTBHE TMAPOKCHIA ATIOMUHHUS C PACTBOPAMHU
KHCJIOT U IIeJI0Ye, KaYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJLIOB).

PacuéTtHbie 3a1aun.

PacuéTel mMacchl BemiecTBa WM 00OBbEMa ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJIHOTO W3 YYAcCTBYIOUIMX B PEAKLIUHU BEIIECTB,
pacueThl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIUH, €CIIU OJTHO
U3 BELIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xuMum B oOecrieueHUH 3KOJOTHYECKOM, SHEPreTHYECKOW U THIICBOM
0e30MacHOCTH, Pa3BUTHUM MEAMLMHBL. [IoHSATHE O HAyYHBIX METOAaxX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[TpencraBiaenuss 00 OOMMX HAYYHBIX NPHUHLMIAX  [POMBIIIJIEHHOTO
IIOJIyYEHHUs] BAKHEUILINX BEILECTB.

UYenoBek B MHpE BEIIECTB M MATEPHUANIOB: BaKHEHIINWE CTPOUTEIIbHbBIC
MaTepUalibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepUaIbl JUIs JIEKTPOHMKH, HAHOMATEpHUaJbl, OPTaHUYECKUE W MHUHEPAIbHBIC
yIOOpEHHUS.

XuMus M 3[0pOBbE YEJIOBEKA: IPABWIA HCIIOIb30BaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MaCHOTO HCIOIb30BaHUs MpernapaToB ObITOBON XMMHUU
B IOBCECIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanuss  MeXNpeOMETHBIX  CBsI3ed TOpU  HM3y4YeHHH OOlmed u
HEOPraHW4YecKoM XxumMuu B 11 kacce oCylIECTBISIETCS YEpE3 HCIOIb30BaHUE Kak
OOIIMX €CTeCTBEHHO-HAyYHbIX TMOHATHH, TaK W TOHATHH, SBJISIOLUIMXCS
CUCTEMHBIMH I OTIAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAayuyHble MOHATHSA: Hay4YHbIH (akT, MIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(uKaluusg, TMEPUOAUYHOCTb, HAOIIOIEHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, paIHOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEILIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIEeCTBA, (PU3NYECKUE BEIUUYMHBI U CAMHMIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOTAeMbIE, TOTLIIMBO,
peCypCeHl.

TexHonorus: XMMuU4YecKasi NPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHAIIOB, CEJIIBCKOXO3SMCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBIIICHHOCTh,  (papManeBTHYeCcKass  MPOMBIIUICHHOCTh,  MPOWU3BOACTBO
KOCMETHUYECKUX TpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOy4JaronMMucss MporpaMM CpelHero oOmero oOpa3oBaHus —(JIMYHOCTHBIM,
METaNpeIMETHBIM U  TpeAMETHbIM). Hay4HOo-MeToAMYecKOW OCHOBOM  JUIst
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpamMM CPEAHETO OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHsS» Ha YpPOBHE CPEOHETO
o01ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMHCS POCCUUCKOM TPa)KJaHCKOM HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HaJIM4Khe MOTUBALIUU K 00Y4YEHHUIO;

1[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKJICHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEW W UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOlIUMXCs PYKOBOJICTBOBATHCS B CBOEH
NEATEeIbHOCTU 1EHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMU, MPUCYIIMMHU I€IOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJMyue MPaBOCO3HAHUS IKOJOTHUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
IIEJTN U CTPOUTD KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE PE3yJIbTAaThl OCBOCHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€MHCTBE Y4YeOHOW M BOCHUTATEIHLHON JESATEILHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU I[E€HHOCTSIMHU
U HJiealaMd POCCUHCKOTO TPaKJAHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  TIpolleccam
CaMOIIO3HAHUSl, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJaronuxcsi.

JIuyHOCTHBIE pE3yibTaThl OCBOEHHUS TpeAMETa «XHUMHS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OIBITA IMO3HABATEIILHOM M MPAKTHUECKON JeATEeIbHOCTH
oOy4Jaronuxcst Mo peaju3ay MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaskaIaHCKOro BOCIIMTAHUS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIITHOHHBIX TIPaB U 00sI3aHHOCTEH,
YBaXXEHUS K 3aKOHY M MPABOMOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IMO3HABATENIbHBIX 3aj1ay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JOTHKYy U
apryMEHTHI IpYTUX IIPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS

LEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAy4YHOMY HACJIEAUIO
OTE€YECTBEHHON XUMUM;

YBaO)XEHUs K IPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKCHHsS HAyKH €CThb pe3ysbTaT
JUINTEJIbHBIX ~ HAOJMIOJAEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpeca M MO3HABaTEIbHBIX MOTHBOB B TMOJYYEHUH M MOCIEAYIOIIEM
aHaJIn3e MH(POpPMAIMK O MEPEIOBbIX JOCTH)KEHUSAX COBPEMEHHON OTEYECTBEHHOMN
XMWY,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3STUYECKOr0 IOBEICHNUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOC IOBEJEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMKA HPABCTBEHHBIX M TNPABOBBIX HOPM M OCO3HAHHME TMOCIEACTBUI 3THX
MOCTYIIKOB;

4) ¢popMupOBaHNS KYJIbTYPbI 3[I0POBBSI:

NOHMMaHHS LEHHOCTEeH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOntoieHUs1 TpaBuil 0Oe30MacHOro oOpalieHusi ¢ BeulecTBaMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYIOBOH ACATEIILHOCTH;

NOHUMAHUSl LEHHOCTH NpaBWil HWHAMBUAYAJbHOTO M  KOJUIEKTUBHOTO
0€30MMacHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIUTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4€OHO-HCCIIEJOBATEIbCKON
JeSATETLHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPUYECKOW W  JIPYyruxX BUJAX
JESTEIIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE B PEUICHUM IIPAKTUYECKHUX 3aaad
COLIMAJIbHON HAIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



UHTEpeca K MPAKTHUECKOMY HM3YYEHHIO TMpodeccuil pa3muyHoOro poaa, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBaXEHUS K TPYyHAy, JIOIAM TpyAa U pe3yJbpTaTaM TPYAOBOW N€ATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HMHAMBUAYAJIBHOH TPAaeKTOPHUH
oOpazoBanusi, Oyayied Npopeccuu U peaanu3aldd COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHM, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 9K0JI0rH4eCKOro BOCIUTAHMS:

HKOJIOTHYECKHU 11€JIeCO00pa3HOro OTHOILIEHUS K TPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MIIE;

NOHUMAaHUsI TJIOOAJIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAHUA JOCTHKEHUW XHMHH IS
peLIeHUs BOIPOCOB PALMOHAIBHOTO IPUPOAOIIOIB30BaHNUS;

AKTUBHOTO HENPUATUSA JEWCTBUM, NPHUHOCAIIMX BpEN OKpYyKaroUleh
MPUPOJHOM Cpelle, YMEHHUSI MPOTHO3UPOBATh HEOIArOMPUSITHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI PEATPUHUMAEMBIX JEHCTBUN U IPEIOTBPAIIATh HX;

HAJIU4MsI PA3BUTOrO SKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
OIbITa NEATEIbHOCTH JKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJACTBOBATbCSI UMM B IIO3HABATEIbHOM, KOMMYHUKAaTUBHOW WU COLMAIBHOU
MPaKTUKE, CIOCOOHOCTM M YMEHUA aKTHBHO MPOTHBOCTOSATH UJECOJOTUU
xemopoouu;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKH;

NOHMMAaHUA CleUM(UKH XUMUU KaK HayKd, OCO3HaHMs €€ poJid B
(OpMHpPOBAaHMK PALMOHATBHOTO HAYYHOT'O MBIIUIEHUS, CO3[aHUU LIEJIOCTHOTO
MPEACTABICHUS] 00 OKpYXKAIOLEM MHpE KaK O €IMHCTBE MPUPOJbI U YEIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUH MpoOJIeM COXpaHEHUs
IIPUPOJHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B  0CO0OW 3HAYUMOCTH XHMHH JUISI COBPEMEHHOU
LMBWIN3ALMU: B €€ T'yMaHUCTUYECKOM HAIPaBJICHHOCTH M Ba)XHOW pOIM B
CO3JJaHMU HOBOM 0a3bl MaTepUaIbHON KYJbTYpbl, pEIIEHUHU TI00aIbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPreTUYECKOU, MUIIEBOU U
HKOJIOTMYECKON O€30MacCHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIEYEHUH YCIOBUMN
YCHEWIHOTO TpyJda M DSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXJIOro YJeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCMOJb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOIb30BATh



MoJIydyaeMble 3HAHMS IS aHAIH3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIET0 MUpa U
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS J1e1aTh 000CHOBAaHHbBIE 3aKJIFOUEHUS Ha
OCHOBE HAay4yHbIX (AaKTOB W HMEIOIIMXCS JaHHBIX C LEJNbI0 MOJyYEHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHMS s
pelieHus NpoOJieM B PEaJIbHBIX )KU3HEHHBIX CUTYalUsAX;

MHTEpeca K MMO3HAHMIO U UCCIIEA0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO0Opa30BaHUI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUH IO XHUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccrHoHaIbHOM
JESTEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMHUPOBAHUS  MHPOBO33PCHHUS  OOYUYaIOIIUXCS
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOICHAYYHBIC MOHSATHSA, OTPAKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEHUPUKY METOJI0OB TO3HAHUA,
HCITOJIB3YEMbIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEUIECTBO, SHEPTHsI, SBJICHUE,
MpoIiecc, CUCTeMa, HayYHbIN (haKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

YHUBEpCaIbHbIC Y4eOHBIC NEUCTBHUS (ITO3HABATEIbHBIE, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIme dbopmupoBaHue GbyHKIHOHATBHON
TPaMOTHOCTH ¥ COITMAIEHOW KOMITETEHITUN 00YYarOIXCs;
CIIOCOOHOCTh 00y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4EeOHbBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIIBHON MTPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH ¥  PEryJIsSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU No3HaBaTeJIbHBIMH
JefiCTBUSIMU:

1) 6a30BbI€e JJOrHYECKHE AeiiCTBUSA:

CaMOCTOSITENILHO  (OPMYJMPOBATh W aKTyalIM3UpPOBaTh  MPoOIEMYy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPENeNATh LEU JESITENbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIIOJIB30BaTh MPU OCBOCHHUM 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJISITh XAPAKTEPHBIC NMPU3HAKU MOHSATHUM U yCTAHABIMBATH UX B3aWMOCBS3b,



WCIIOJIh30BaTh COOTBETCTBYIONINE TIOHSITHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHUM;

BEIOMpPATh OCHOBAaHUS W KPUTEPUHM I KiIacCUPUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTAaHABJIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY HM3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyKJIeHUs (MHIYKTUBHbBIC, JIETyKTUBHBIE, IIO
aQHAJIOTHH), BBISIBISTH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTH B IPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUH CUMBOJNYECKUE
(3HaKOBBIE) MOJIEIIU, TPEOOPA30BLIBATH MOICIIbHBIC MTPEACTABICHUS — XUMUYECKHMA
3HaK (CMMBOJI) DJJIEMEHTa, XUMHUYecKass QopMysa, ypaBHEHUE XHMHYECKOU
peakiuu — TMpU PEHICHUU Y4eOHBIX MO3HABATEIBHBIX W NPAKTUYECKUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIE MPEACTABICHUS VISl BBISIBICHUSI XapaKTEPHBIX
PU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUAM.

2) 6a30BbIe HCCJIE0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOI'O IO3HAHUS BEIIECTB M XUMHYECKUX
peaKuuii;

dbopMyIMpoOBaTh MENIU U 3a7a4d UCCIEIOBAHMS, UCIIOJIb30BaTh OCTABICHHbBIE
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOIPOCH B KAYECTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMH CAMOCTOSITEJILHOTO TUIAHUPOBAHUS M TMPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbrar, (HopMylIupoBaTh
0000I1IeHNS ¥ BBIBOJIbI OTHOCUTEJILHO JJOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMUS,
COCTaBJIATH 0OOCHOBAHHBIN OTYET O MPOJEIaHHOMN padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENIbCKOM U MPOEKTHOM
NESATETLHOCTH, TPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJOB PEIICHUsI MPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUSI.

3) padora ¢ undopmanmeii:

OPUEHTUPOBATHCA B Pa3JIMYHBIX HCTOYHUKAX UH(popMmanuu (Hay4dHO-
MOMyJIsipHAsl JIUTEepaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHBIE IMOCOOMUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
npeACTaBIeHuUsI, KPUTHYECKHU OIICHUBATh ec JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCT;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh PA3JIUYHbIE METObI MPU TOUCKE U
otoope wuHMOpPMAIIUM, HEOOXOAWMOW JUIS BBINOJHEHUS YYCOHBIX 3aja4
OIIpPEEICHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PAa3JINYHBIX IOMCKOBBIX CUCTEM,;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Hpu paboTe ¢
XUMHUYECKON HMH(pOpMALUEl: NPUMEHATh MEXIpeAMETHblE ((usuueckue U
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMyIIbI, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIOJI30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CHUMBOJIMYECKHE CpEIICTBA
HaIJIsTHOCTH.

OBJ1aieHHe YHUBEPCATbHBIMM KOMMYHHMKATUBHBIMH 1eHCTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYXKJ1a€MOM TEMBI B XOJ€ JUaiora u/uim
IUCKYCCUH,  BBICKa3blBaTh  HJ€H, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYNIATh C MPE3EHTAlUEH pe3yJbTaTOB IO3HABATEIbHOW AEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO UM COBMECTHO CO CBEPCTHUKAMMU MPHU BBIOJTHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH padOThl MO HCCIEI0OBAHUIO CBOWCTB
M3y4aeMbIX BEILLECTB, peaju3alui y4eOHOro npoekra u (GopMyIHpoBaTh BBIBOIbI
MO0 pe3yjbTaTaM MPOBEACHHBIX HMCCIEIOBAHUN IMYyTEM COrJIACOBAHUS MMO3UIUK B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBgi1aieHHe YHHUBEPCATbHBIMH PEryJsiTHBHBIMH 1eiiCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK IMO3HABATEIBHYIO
NEeATENbHOCTh, ONpENessis €€ LEead M 3aJa4yd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOUMOCTH KOPPEKTHPOBATh TpEejlaraéMblii  aJlroput™M JACHCTBUN Mpu
BBINIOJIHEHUM YYEOHBIX M UCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HaumbOoJee
3¢ }exTuBHBIN crnoco0 HMX peuieHuss ¢ Y4YETOM IOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUsX;

OCYLIECTBJISATh CAMOKOHTPOJb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOAaHAJINA3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpeameTHbie  pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUSD)
OTpaXXaroT:

cOPMUPOBAHHOCTh ~ MPEACTABICHUH O XHUMHYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAyYHON KapTUHBI MHpA, POJM XUMHUU B TIO3HAHWUU SIBJIICHUM



npuponabl, B  (HOPMHpPOBAHMM MBIIUIEHUS M KYJbTYpbl JHYHOCTH, €€
(YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM AJIsl PELLICHUS] TPAKTUUECKUX 3a]a4
U 9KOJOTMYE€CKH OOOCHOBAHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHOU
cpene;

BIAJCHUE  CUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIIOYACT:
OCHOBOMOJIArallue MOHATUA (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, XUMUYECKAS
CBsI3b, CTPYKTypHasi (popmyna (pa3BEpHYTass U COKpAIICHHAS), MOJIb, MOJISPHAS
mMacca, MOJIIpHBIH OOBEM, YIJIEPOAHBIM CKelleT, (YHKIMOHAIbHAs TIpyMIa,
paaukan, U30MepHus, U30MEpbl, TOMOJIOTUYECKUI psAJl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOJ, M a30TCOJEpXkAIIME COCAUHEHUs, MOHOMEp, MOJIMMEP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUM S3bIK XUMUH; MHUPOBO33PEHYECKUE 3HAHUI,
JeXaluye B OCHOBE IIOHUMAaHMS IIPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (AKTOJIOIMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTaBE, IOJYYECHHH H
0€e30IacCHOM HCIIOJIb30BAHUHM BAKHEWIIUX OPraHUYECKHX BEUIECTB B OBITY U
[IPAKTUYECKOM JCATEIbHOCTU YEI0BEKA,

C()OPMUPOBAHHOCTh YMEHUU BBISIBISITH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME IOHATHUS IPU
OIIMCAaHUU COCTaBa, CTPOCHMS U NIPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(OpMHPOBAHHOCTh YMEHHUH HCIOJIB30BAaTh XMMHYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEpPHYTOH, COKpAIlEHHON)
(GopMynl OpraHMYeCKHMX BEIIECTB W YpaBHEHUN XMMHUYECKUX pEaKLuH,
U3rOTaBJIMBATh MOJEIN MOJIEKYJl OPraHMYECKMX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTAaHABIMBATH MPHUHAIIEKHOCTh H3YUYEHHBIX
OpPraHMYECKMX BEIIECTB II0 HX COCTaBY W CTPOCHHKD K ONPENCICHHOMY
KJIacCy/Tpynme COeAUHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAECpIKaIlHe
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIUHEHUs), JaBaTh HMM Ha3BaHHS 110
cuctematuyeckoi HomeHkiarype (IUPAC), a takxe NpUBOAWTH TpHUBUAIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYEeCKUX BEUIECTB (ITWJIEH, MPOMUJIEH, alETUJIEH,
ATUJICHTJIMKOJb, TJIWLUEPHH, (EeHOJ, (pOopMaNbIErull, aleTaabAeru, MypaBbUHas
KHMCJIOTAa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsA KUCJI0TA, CTEAPUHOBAsA KUCJIOTA, ITIFOKO34,
dpykTo3a, Kpaxmai, UeIi0103a, TIUIHH);

cOpPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHUABI XUMUYECKON CBSI3HM B
OpPraHUYECKUX COEANHEHUAX (OAUHAPHBIE U KPaTHBIE);



C(OPMUPOBAHHOCTh YMEHUS MPHUMEHSATH TMOJOXKEHHUS TEOPHUH CTPOCHUS
opranudeckux BemiectB A. M. BytnepoBa juist 00bsiICHEHUS! 3aBUCUMOCTUA CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEIIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHUE,
¢u3nueckue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENECH pa3TUYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPONWJIEH, alETUJIIEH,
OyramueHn-1,3, mermnOyranuen-1,3, O€H30J, METaHOJ, JTAaHON, ATHUJICHTIUKOJb,
[JIALEPUH, (EHOJI, alleTalbJETH, MypaBbUHAs W YKCyCHash KUCJOTHI, TJIIOKO3a,
Kpaxmai, IeJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WTIOCTPUPOBATH T€HETUYECKYIO
CBA3b MEXKJYy HUMH YPAaBHEHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

Cc(OpPMUPOBAHHOCTh YMEHMSI XapaKTEpU30BaTh UCTOYHUKHU YIJIEBOJAOPOIHOTO
Chlpbid (HE(Th, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HMX NEPEepadOTKU U
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadbOTKH;

C()OPMUPOBAHHOCTh YMEHUN TPOBOJUTH BBIYUCIEHUS MO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WU IMPOAYKTA
peaklMu IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEILIECTB UJIU IPOAYKTOB PEAKIUN);

C()OPMUPOBAHHOCTh YMEHHUM BIaJE€Th CUCTEMOM 3HAaHUM 00 OCHOBHBIX
METOJaX HAayYyHOTrO MO3HAHUS, UCIIOJIb3YEMbIX B XMMHUU IIPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX sBJIEHUH (HaOI0eHIe, U3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHUE),
WCIIOJIb30BaTh CUCTEMHbIE XHWMHUYECKHE 3HAHUS JUIsl NPUHATHS pEUIEHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMH U HX
IPUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHHUM COOIOAATH MTpaBUila TOJb30BaHUSI XUMUYECKON
MoCyIol W JIabOpaTOPHBIM O0OpPYJOBAaHUEM, a TakXKe MpaBuiaa OOpalleHUs C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLHMSIMHU IO BBINOJTHEHUIO Ja0OpPaTOPHBIX
XUMHYECKUX OIBITOB;

Cc(OPMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBINOJHATh XUMHUYECKUN
AKCIIEPUMEHT (IIPEBPAICHHS] OPraHUYECKUX BEILECTB MPU HarpeBaHUU, MOJTyUYCHHUE
ATWJIEHA M W3YYEHHE €ro CBOMCTB, KAue€CTBEHHbIC PEAKIMH OPTaHMYECKHX
BELIECTB, JeHaTypalusi OENKOB MpU HArpeBaHHUU, I[BETHHIE pPEAKIMU OEJIKOB) B
COOTBETCTBUM C TMpaBWJIaMHU TEXHUKH O€30MACHOCTH TMpPU OOpalleHHH C
BEIIECTBAMH U J1a0OpaTOPHBIM O0OPYAOBAHHUEM, TIPEJCTABIATH PE3YJIbTaThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucCH YpaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 popMyIUpOBaTH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

cOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEeACTBA MacCOBOM
uHpopmanuu, IHTepHET U apyrux);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBujia  JKOJOTHUECKH
1eJ1ecCO00pa3HOro TMOBENEHUS B OBITY M TPYJIOBOM JEATEIbHOCTH B IEJIAX
COXpaHEHUsI CBOETrO 3JI0POBbSl U OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0CO3HABATh
OMAacCHOCTb BO3JIEUCTBHSI HA KUBBIC OPraHU3MBbI OMPEAEICHHBIX OpPraHUYECKUX
BEIECTB, MOHMMas cMbIca mokazatens [1JIK, mosicHaTs Ha mpuMmepax crmocoOb
YMECHBIIICHUSI W MPEJOTBpPAIEHUS WX BPEIHOTO BO3JEHCTBUSI HA OpPraHU3M
YeJI0BEKa;

JUIst 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBUASIIMX OOY4YaroIIMXCA: YMEHHE MCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas v HeopraHudeckas
XUMHUSD OTPaXKkaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUI: O XUMHUUYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAyYHOW KAPTUHBl MHUpPa, POJM XHUMHUU B TIO3HAHUU SIBJICHUU
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOAUMOM /ISl PEIICHUS MPAKTUUECKUX 3a71a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPHUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOW  XHMMHMYECKUX  3HAHUW, KOTOopas  BKJIHOYAET:
OCHOBOIIOJIATAOIIME MOHATHS (XUMHUYCCKUH 3JIEMEHT, atoMm, u3oTom, s-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJid, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCT, CTEIIEHb OKUCJIEHUSI, XUMUYECKasl CBS3b
(KoBaJieHTHAas, MOHHAs!, METAJNIMYECKasi, BOJIOPOIHAS), KPUCTAJUIMUECKAas PelIeTKa,
TUNBl ~ XUMHUYECKUX  PEAKIMUM, PpacTBOp, IJICKTPOJMUTBI,  HEIIECKTPOJUTHI,
ANEKTPOJIUTUYECKAS] JUCCOLMALIMS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKON peaklny, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW AUCCOLMAlnM, nepuoanueckun 3akoH [[. M. Menpgeneesa,
3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBpAIEHUS YHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3BIK XHUMHH,
MHPOBO33PEHYECKUE 3HAHMUS, JIEKAIIUE B OCHOBE IMOHUMAaHUS NPUYUHHOCTH H
CUCTEMHOCTH XWMUYECKHX SIBIICHWUU, (DaKTOJOTUYECKUE CBEIICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM UCIOJIb30BAaHUU BaXKHEUIINX HEOPTaHMYECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN €SI TEIbHOCTH YEJIOBEKa;



c(hOpMHPOBAHHOCTh YMEHUN BBISBIATH XapaKTEPHBIE MPU3HAKUA TOHSITHH,
YCTaHABIIMBaTh MX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA IMPHU
ONMCAaHUH HEOPTaHWYECKHUX BEMIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHHUM HCIONb30BATh XUMHYECKYI0 CHUMBOJIMKY JIJIs
coctaBieHuss (OpMyJ BEIIECTB M  YpaBHEHUH XUMHUYECKUX  pEaKLUM,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BEIIeCTB (yrapHbId ra3, YIJIEKUCIbIA Ta3, aMMHUaK, ramicHas
U3BECTh, HETAIICHAS! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUM OINpPEACINISITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHHUSIX Pa3JIM4YHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METaJNINUECKasi, BOJIOPO/IHAS) B COCIMHEHUSX, THII
KPUCTAJUIMYECKON PEIICTKH KOHKPETHOTO BeEIIecTBa (aTOMHasl, MOJICKYJISpHas,
WOHHAasl, METAJUTMYECKasi), XapaKTep Cpelibl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
COCIUHCHU;

chOpMHUPOBAHHOCTh YMEHUU YCTaHaBJIUBATh IIPUHAIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HUX COCTaBY K OIpPEACICHHOMY KIacCy/TpyIe
COeMHEHUN (MPOCThIE BEIIECTBA — METAJLIBI U HEMETAJUJIbI, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEpUOaNYEcKoro 3akoHa Jl.
N. MeHnneneeBa u IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOITYIO, 0ObSICHUTEIIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c()OPMHPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX JJIeMeHTOB |—4 mneprnonoB Ilepmoandeckorn CHCTEMBI
xumuueckux snaemeHToB JI. M. MenngeneeBa, HCIONB3Yys MOHATHS «S-, P-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCAUHECHUU
1o nepuoaaM u rpynnam [lepruoandeckon CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. WM.
Menpeneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKME CBOWCTBA HEOPraHMYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETMYECKON CBSI3M MEXKIY HEOPraHMYECKUMHU
BEIIIECTBAMU C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCH(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TIO0
pa3IMYHBIM TPU3HAKaM (YUCITYy U COCTaBy PEArupyrolivuX BEIIECTB, TEINIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIIEHUSI DJIEMEHTOB, 00paTUMOCTU
peaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpMHPOBAHHOCTh YMEHHUM COCTAaBJSATh YPABHEHMSI PEAKIMA Pa3TuUYHBIX
THUIIOB, MOJHBIE U COKPALICHHBIE YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBHS, TPY KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB pPa3IUYHBIX HEOPraHWYECKUX BELIECTB, pPACMO3HABATh
OTBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHI  pacKpblBaThb CYIIHOCTb  OKHUCIWUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
3THUX PEAKLINIM;

c(OpPMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
pEeaKIMK OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuuin Jle [laTensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE IMPOLECCHI,
JeXKallkie B OCHOBE MPOMBIILIEHHOTO MOJIYYeHUSI CEPHOW KHUCIOTHI, aMMHUaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMX HAYYHBIX NPUHIUIAX U
HKOJIOTMUYECKUX MPOoOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYHMCICHUS C MCIOJIH30BAHUEM
MOHSTUSL «MAaccoBasi JOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHI ra3oB
IIPU XMMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WM O0OBEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIONIMX B PEaKIUU
BEIIECTB, TEIJIOBOrO 3((deKTa peaklud Ha OCHOBE 3aKOHOB COXpPAHEHHs] MaccChl
BEIIECTB, IPEBPAILICHUS] U COXPAHECHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJIATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
Mocyiol U J1abopaTOpHBIM OOOpPYAOBAaHHEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMHU TIO BBITIOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCT, yMEHUHN TUIAHUPOBATH U BBIMIOJHATh XUMHYECKUUN
AKCIIEPUMEHT (pa3joKeHHUE MEPOKCHUIa BOJOPOAAa B MPUCYTCTBUU KaTaln3aTopa,
OMpeNeNeHUe Cpelbl PAcCTBOPOB BELIECTB C IOMOINBI  YHHBEPCAIBHOIO
WHANKATOPA, BIUSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIu,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHBIE PEAKIMU Ha Cyib(par-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad TI0
TeMaM «Metaiey U «HeMmeramibl») B COOTBETCTBUM C MpaBUJIaMU TEXHUKH
0e30MacHOCTH MPHU OOpAIlleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
MPEACTABISATh PE3YNbTaThl XMMHYECKOTO JKCIEpUMEHTa B (GOpMe 3amucH
YpaBHEHUW COOTBETCTBYIOMIUX PEaKIUuil U (POpMyIHpOBaTH BHIBOJBI Ha OCHOBE
ATUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3UPOBATh XHUMHYECKYIO
uH(pOpMAIMIO, TMOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBA MacCOBOM
KOMMYHUKAIH, IHTepHET U ApyTHX);



chOpPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  MpaBWIa  IKOJOTHYECKU
[eJ1eCO00pa3HOro TMOBEJIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IIEJIAX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOJHON CpeAbl, OCO3HABATH
ONACHOCTb BO3/JICHCTBUS HA dKUBbIC OPraHU3Mbl ONIPEACICHHBIX BEUIECTB, TOHUMAS
cmbic mokasarensa [IJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIICHHS U
MPEIOTBPALICHUS UX BPEJHOTO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA;

JJIs. O0Y4YarOUIMXCsl C OTPAaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBS: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYNMHBIX METOJAX MO3HAHUSI BEUIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBUASIIUX OOY4YaloOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy.
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10 KITACC
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POII 10 KJIACC https://resh.edu.ru/subject/29/10/
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo%20subject_program_ids%3D31937268%2C35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo%20subject_program_ids%3D31937268%2C35909478

11 KIIACC

HanmenoBanu

KoauuecTBO 4acoB

Ne
€ pa3/iejioB U
n/ en Bceer KoHTpOILHBI IpakTHyecKkn JuaekTpoHHbIe (HM(pPOBbIE) 00pa3zoBaTeIbHbIE PeCypPChl
T
n 0 e padoThbI e padoThbI
NMporpaMmbI
Pa3nen 1. TeopeTnueckue 0CHOBbI XMMHMU
Crpoenue
aTOMOB.
Ilepnoanuecku .
. POII 11 xnacc https://resh.edu.ru/subject/29/11/
¥ 3aKOH U
MBI 11 knacce
11 [lepronnyecka 3 . ) .
4 cHeTeMA https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson,
video subject program ids=31937268,35909478
XUMHNYCCKUX
371eMEeHTOB /.
W. MeuneneeBa
Crtpoenue
1.2 BCLIECTBA. 4 POII 11 xnacc https://resh.edu.ru/subject/29/11/
Muoroo0pasue MDIII 11 kiace
BCILICCTB https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson,
13 XUMHUYECKHE 6 ) ) video subject _program_ids=31937268,35909478
' peakinuu
Hroro 1o pasneny 13
Paznen 2. Heopranuueckasi Xumusi
POII 11 xnacc https://resh.edu.ru/subject/29/11/
2.1 MeTaisl 6 1 MDII 11 knace

https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,
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https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo%20subject_program_ids%3D31937268%2C35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo%20subject_program_ids%3D31937268%2C35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo%20subject_program_ids%3D31937268%2C35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo%20subject_program_ids%3D31937268%2C35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo%20subject_program_ids%3D31937268%2C35909478

video subject program ids=31937268,35909478

2.2 Hemeramnsl 9
CB43b POIII 11 xmacc https://resh.edu.ru/subject/29/11/
HEOPTaHUYECKH MBHI 11 knace
2.3 X U 2 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,
OpraHUYECKUX video subject_program_ids=31937268,35909478
BEILIECTB
Htoro no pazneny 17
Pa3zgen 3. XumMus ¥ :Ku3Hb
X UMUS 1 POII 11 xitacc https://resh.edu.ru/subject/29/11/ MO 11 kiacc
3.1 4 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson,
KH3Hb video subject program ids=31937268,35909478
Wroro no pazneny 4
OBIIEE
KOJIMYECTBO 34
YACOB I10
[TPOI'PAMME
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo%20subject_program_ids%3D31937268%2C35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo%20subject_program_ids%3D31937268%2C35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo%20subject_program_ids%3D31937268%2C35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo%20subject_program_ids%3D31937268%2C35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo%20subject_program_ids%3D31937268%2C35909478

INIOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoanuecTBO 4acos
Ne K I DJIeKTPOHHbIe U (POBbIE Hcnonysoanue
n/1-1 Tema ypoxa B onibo pan e JlaTa 00 a30:aTe.111>m>1e ::)c Chbl o6opynoBaus
cero .]'Ibgl)le cilime p pecyp nenTpa “Touxn
padoThI pa6oThI pocra”
Ypoxk "IIpenmMeTr opraHuuecKor XUMUH.
[Ipeamet oprannyeckoi Teopusa XUMHUYECKOT0 CTPOCHUS
1 XUMUH, €¢ BOSHUKHOBCHHE, 1 opraanyeckux Beriects" (POILI)
pasBUTHE ¥ 3HAUCHHE https://resh.edu.ru/subject/lesson/6149/s
tart/170388/
Ypok "Teopus ctpoeHust
OpraHuYecKux coeauHeHuit A. M.
Teopust crpoenust
. Bytneposa. I'omonorus u nzomepus.
OpPTaHMYECKUX COeTMHEHUH A. "
2 M. bytnepoBa, €€ OCHOBHBIE ! Buer nsomepun” (ML)
nc;nolecerII)a ’ https://uchebnik.mos.ru/material_view/
atomic_objects/11849349?menuReferre
r=catalogue
[Ipencrasnenue o
pel Buneo "Knaccugukanus
KJIACCU(PUKAITIH OPTaHUIECKUX on
semects. HomeHKaTypa OPTaHUYECKUX COEMHEHUH _(M9¥H)
3 (CHCTGMZ;TH%CKM) . 1 https://uchebnik.mos.ru/material_view/
atomic_objects/11849373?menuReferre
TPUBHAIIbHBIC HA3BaHUS r=cataloque
OpraHUYECKUX BEUIECTB frcatalogue
VYpoxk "lIpenenbHble YriaeBOab -
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 ankanel" (POL)
TOMOJIOTHYECKHUH PsijT https://resh.edu.ru/subject/lesson/6151/s
tart/149993/
5 MertaH 1 3TaH — IpocTenIIe 1 Ypok "AnkaHsl: cTpoeHHeE, Ludposas

NpEaACTAaBUTCIIN AJIKAaHOB

HOMCHKJIATypa, U30MEpHs, (1)I/I3I/I‘IGCKI/IG

nabopatopus Releon
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https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849373?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849373?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849373?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

cpoticTa" (MOII)
https://uchebnik.mos.ru/material view/
atomic_objects/9761017?menuReferrer

=catalogue

¢ JATYUKOM
OIITHYECKOMN
IJIOTHOCTHU
JlaboparopHnas padorta
—PanukansHoe
OpoMupoBaHHe
anmkaHosl

AJIKEHBI: COCTaB M CTPOCHHUE,

Ypok "HenpenenbHble yrieBoasl -
ankensr" (POII)

6 CBOHCTBa https://resh.edu.ru/subject/lesson/5412/s
tart/212563/
Ypok "ANKeHbl: XUMUYECKUE
OTWIIEH U TIPOTIHIICH — cBoricTea" (MOIL)
7 MPOCTEHIIINE MPEICTABUTEITH https://uchebnik.mos.ru/material_view/
AJIKCHOB atomic_objects/9766622?menuReferrer
=catalogue
Buneo "BzanmopgencTBue 3THIIEHA C
[paktuueckas padbora Ne 1. OopomHoii Bogoi" (MOLL)

8 «[TomyueHune sTHIICHA U https://uchebnik.mos.ru/material_view/

H3y4YEHHE €T0 CBOMCTB atomic_objects/7712784?menuReferrer
=catalogue
Anxanuensl. byraguen-1,3 u VYpoxk "Ankaauensr” (MOII)

9 MeTrnoyTaareH-1,3. https://uchebnik.mos.ru/material_view/
[MonyJyeHne CHHTETUYIECKOTO atomic_objects/9819470?menuReferrer
Kay4yKa U PE3UHBI =catalogue
AJIKWHBI: COCTaB U Ypok "AJKUHBI: CIIOCOOBI MOTY9IEeHUS U
0COOCHHOCTH CTPOCHHA, npumenenne” (MOIL)

10 | roMonOrHYeCKUl pAI. https://uchebnik.mos.ru/material view/
AleTHIIEH — NPOCTeHIIUi atomic_objects/9819506?menuReferrer
MIPEICTaBUTEIh ATKMHOB =catalogue

11 | Beruucnenus no ypaBHEHHIO VYpok "BeraucineHus Mo XUMU4eCKUM
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https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue

XUMHUYECKOHN peaKIuu

YpaBHEHUSIM KOINYECTBa, 00bEMa,
MAacChI BEIIECTBA 110 KOJIMYECTRY,
00BEMY, Macce PpearcHTOB WIIN
mpoaykroB peakmun” (MOLI)
https://uchebnik.mos.ru/material _view/
atomic_objects/8863808?menuReferrer

=catalogue

ApeHbl: 0EH30J ¥ TOTYOIL.

Ypok "Apensl (apomMaTrdeckue
yraeBoasr" (POIII)

12 TOKCHYHOCTBH apeHOB https://resh.edu.ru/subject/lesson/4775/s
tart/150494/
Vpok "I'eHeTnueckas CBsA3b MEKIY
I'eneTnueckas CBS3b "
eBOOPOJIOB KJIacCaMH yTJIeBOJI0PO/IOB (MBH__[)
13 | Y ’ https://uchebnik.mos.ru/material_view/

MNpUHAAJIC)KAIINUX K PA3JIMYHBIM
Ki1accaM

atomic objects/11849611?menuReferre
r=catalogue

14

[TpupoIHbIe HCTOYHUKH
YIJIEBOJIOPO/IOB: IPUPOTHBIN
ra3 v OMyTHbIE He(TSIHbBIE
rasbl, HeTh U MPOJYKTHI €&
nepepadoTKu

Ypox "[IpupoHbie HCTOYHUKU U
nepepaboTka yriaesogopoaos” (PILL)
https://resh.edu.ru/subject/lesson/6148/s
tart/170461/

ITpupoHbIE UCTOUHUKU
YIJIEBOJOPOAOB: IPUPOIHBIN

Ypoxk "l[IpupoaHsle HCTOUHUKA
YTIEBOOPO/IOB: IPUPOAHBIN ras,
He(Th, yronp" (MOIII)

15 | ra3 u momyTHbIC HEPTIHBIC . . .
rashL. He (b};TB PO ¢ CTBI 00 https://uchebnik.mos.ru/material_view/
’ POy atomic_objects/8481541?menuReferrer
nepepadoTKu —
=catalogue
Ypok "O00011IeHrE U CUCTeMAaTU3aIUs
16 KonTposnbHas pabora o 3HaHuil no Teme " Yruerogopoast""

pazzneny «YTIeBoJI0pOIbI»

(MDIII)
https://uchebnik.mos.ru/material _view/
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https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://uchebnik.mos.ru/material_view/atomic_objects/8481541?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481541?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481541?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue

atomic_objects/7665393?menuReferrer
=catalogue

Hudporas
nmaboparopus Releon
Ypok "OmHoaTOMHEIE TIpEeTbHBIC C JaTIANKOM
[IpenenvHBlEe OIHOATOMHBIE " .
17 | ciupTHI: METAHON U ATAHOI crpter* (POLLD) . OTIHCCKON
Boio 0' a5 CBA3E ’ https://resh.edu.ru/subject/lesson/4769/s | mmoTHOCTH
A1OpOAL tart/150550/ Jlaboparophas paboTa
—Oxwucnenue
cruptoBl
Ypok "MHOroaToOMHBIE CITUPTHI
MHoOroatomMHsI€ CIIUPTHI: (MOLL)
18 3mnenrnmonmrn§ . 'HH https://uchebnik.mos.ru/material_view/
Hep atomic_objects/7488843?menuReferrer
=catalogue
Ypok "deHobl 1 apoMaTHYECKUE
DeHOI: CTPOCHUE MOJICKYJTHI, N
19 | ¢pusuveckue U XUMUYECKHUE crprt” (PILLI)
CBOHCTRA. IOHMEHEHNE https://resh.edu.ru/subject/lesson/5727/s
- 1P tart/150577/
. Ypok "Ansaerunpl u ketonsl" (POLI)
20 ﬁiiiﬂzg;lﬁq)oghfﬁgemﬂn https://resh.edu.ru/subject/lesson/4776/s
HETAIRACTIVL. AT tart/150604/
" Hudpoas
Ypok "OnHOOCHOBHBIE TIPEAETHHBIE
naboparopus Releon
KapOOHOBBIE KUCITOTH. Du3ndeckue u
OnHOOCHOBHBIE IpEIENbHBIE . " ¢ natunkom pH
xumudeckue cBoiictra" (MOIII)
21 | kapOOHOBBIE KHUCIIOTHI: _ . S Jlaboparophas paboTa
MYDABLHHAS 1 VKCYCHAS https://uchebnik.mos.ru/material_view/  Visvaerie CHLL
P yrey atomic_objects/11849452?menuReferre Y
r=cata|0 ue OIHOOCHOBHBIX
[=calalogle KapOOHOBBIX KHCIOTI
29 [paktuueckas padbora Ne 2. Ypok "YkcycHas KHCIIOTa KaK

«CBolicTBa pacTBOpa yKCYCHOM

npeacCTaBUTEIIb MPEACIIBHBIX
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https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue

KHCJIIOTBID»

KapOoHOBEIX KucinoT" (MOII)
https://uchebnik.mos.ru/material _view/
atomic_objects/7526880?menuReferrer

=catalogue

CreapuHOBas U OJICUHOBAS

Ypok "KapOOHOBBIC KHCIIOTHI:
YKCYCHasl, OJICMHOBas, CTeapUHOBAs,
amuHoykcycHas" (MOILL)

23| KuenoTel, Kak MpeACTABITE L https:/uchebnik mos ru/material _view!
P atomic_objects/8481602?menuReferrer
=catalogue
Ypok "Bricime kapOOHOBBIE KUCIIOTHI. H;‘I(’)PZ??)’I st Releon
MBpl11a KaK COJIM BBICIIMX Mpeua" (MOI) JCI aTE)meM H
24 | KapOOHOBBIX KHCIIOT, UX https://uchebnik.mos.ru/material _view/ . p
N ; ; JlaboparopHas pabora
MOIOII[ee ICHUCTBIE atomic_objects/7526876?menuReferrer .
—cataloque —BimusiHue xecTron
~catalogue BOJbI Ha MBLIOl
Hudposas
VYpox "CnoxxHbie 3¢UpHI 1 KUPHI" nabopatopust Releon
CrnoxHbIe 3(pUPHI KaK (ML) ¢ natuukom pH
25 Eﬁgfzzoﬁﬁmeoi?fcﬁ(;fzzx https://uchebnik.mos.ru/material _view/ Jfllggpazzi I;aﬂ paGora
-+ HAP atomic_objects/7526883?menuReferrer AP
3¢upoB —cataloaue STHUIIAIETATA B
Scatalogue IIPUCYTCTBUU
pacTBopa uienouul
YKHpBI: THAPOIHS, 3;1;;)11;1 ))KHpLI. Motourue cpenctaa
26 Hggr;f}ie’ Ouosoruieckas https://resh.edu.ru/subject/lesson/5952/s
P P tart/150631/
YTJIeBOIBI: COCTAB, Ypox "Yraesoasl. ['moko3a. Onuroca-
27 | knaccudukanys. Baxnelme xapuzsl. Caxapoza" (POLL)

MMPEACTABUTEIIN: TJIFOKO3a,

https://resh.edu.ru/subject/lesson/6150/s
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https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481602?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481602?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481602?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526876?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526876?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526876?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/

¢dpyKTO3a, caxaposa

tart/150687/

Kpaxman u nenmnronosa kak

28
HPUPOJHBIC ITOJIMMEPEI Ypok "llonmcaxapupl, Kpaxmal,
KonrponbsHas pabora rmo nestronosa" (POLL)
pg | Paszemy https://resh.edu.ru/subject/lesson/5413/s
«Kucnopoaconepsxaniue tart/150714/
OpraHUYEeCKHUE COSTMHEHUS
VYpok "AMUHBI, aHWIWH: CTPOCHUE,
OO0mmas xapakTeprucTHKa . "
CBOWCTBA, TIONTyYeHE, TIPIMEHEHUE
a30TCOJIePIKAIIIIX (ML)
30 | opraHMYECKUX COCTUHCHMIA/ . . .
BF::e oceniickas i i BeDOUHAs https://uchebnik.mos.ru/material_view/
a6£’Ta boBEp atomic_objects/7575892?menuReferrer
p =catalogue
31 | AMUHBI: METHJIAMUH M aHUIIAH
Hudporas
AMUHOKHUCIIOTHI KaK naboparopus Releon
amM{QoTepHbIE OpraHnIeCKHe VYpox "Amunokucnorsl. benku" (POL) | ¢ narunkom pH
32 | coenuHEHUs, UX https://resh.edu.ru/subject/lesson/4743/s | JlaGoparopHast paboTa
OHOJIOTMYECKOE 3HAUCHHE. tart/150742/ —OnpeneneHne cpepl
ITenrtubt pacTBOpOB
aMUHOKHCIIOTI
VYpok "OCHOBHbBIE OHITHUS XUMUU
BBICOKOMOJIEKYJIAPHBIX COEAMHEHUI"
OCHOBHBIE TIOHATHUS XUMUHU (ML)
33 | BBICOKOMOJICKYJISIPHBIX . . .
J——— Yp https://uchebnik.mos.ru/material_view/
atomic_objects/11849570?menuReferre
r=catalogue
OCHOBHBIE METOBI CHHTE3a Ypok "HarypaiapHblil KaydyK.
34 | BPICOKOMOJIEKYIPHBIX Cunrernueckne kayayku'" (POII)

coenuHenwuit. [Imactmaccsl,
Kay4dyKH, BOJIOKHA

https://resh.edu.ru/subject/lesson/6152/s
tart/150850/
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https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://uchebnik.mos.ru/material_view/atomic_objects/11849570?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849570?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849570?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/

OBUIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME
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INIOYPOYHOE INTAHUPOBAHUE

11 KJIACC
KoanuecTBo yacoB i
CI0JIL30BaHHE
Ne Tema ypoka Kontpo | Ipakruu DJIeKTPOHHbIe U (POBbIE ofopynosanus
n/n Bcero JbHBIC ecKue Jara 06pa3OBaTe.]1]>]-[ble pecypceobl eHTpa “TouKH
padoTel | paGoThI pocra”
Vpok "XUMHUUECKUN DIIEMEHT.
p
o Hyxnuael. M30Tomnsl. 3aKoHbI
XUMHUYECKUH dJIEMEHT. ATOM. "
1 EKTpOHHAs KOH(HIypaIs 1 COXPaHEHHS MacChl i JHEPTUU B XUMUU
aTOMOB (POLI)
https://resh.edu.ru/subject/lesson/6479/s
tart/150989/
TepHoamecKuii 3aKoH 1 Ypoxk "llepuoamueckwnii 3axoH /1. 1.
TlePHOTHIecKas. CHETEMA Mengeneesa. [lepuoauueckas cucrema
XI/II\I;I/I‘ISCKI/IX snementos JI. U XHUMHYECKHX dj1emMeHToB /1. 1.
2 Menneneena, uX CBS3b C o 1 Menzeneesa” (MILL)
con J;[MeHHOI;I Teonueii https://uchebnik.mos.ru/material_view/a
or EeHm aTOMOBp tomic_objects/8575396?menuReferrer=
p catalogue
3AKOHOMEDHOCTH H3MEHOHIS Ypok "3aKOHOMEPHOCTH U3MEHEHHUS
cBOMCTE XEI MIECKIX CBOICTB a@TOMOB XMMHUYECKUX
IIEMEHTOB M HX COE I/IHCHI/Iﬁ o 3JICMCHTOB U UX COC}II/IHCHI/II‘/‘I Ha OCHOBC
OVIINAM 1 HEDHO ai[a TIOJIOKEHUS B TIEPUOJTNIECKON CHCTEME
3 3113-1};.qu1/1€ e gl o JII/I‘-IC;JKOI‘O 1 . . MenneneeBa u ctpoeHus aroma"
PHOA (MDIII)
3aKOHA U CUCTEMBI XUMHYECKHUX ] . . .
semenTos JLIL. Memencesa 5 https://uchebnik.mos.ru/material _view/a
ASBTII 1A .KI/'I tomic_objects/8682977?menuReferrer=
p y catalogue
4 CrtpoeHue BeecTna. 1 Ypox "O6001eHne u cucTeMaTu3aus

XuMuH4ecKkasi CBsI3b, €¢ BUIBI,

3HaHu# o Teme "CTpoeHue aToma.
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https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://uchebnik.mos.ru/material_view/atomic_objects/8575396?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8575396?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8575396?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8682977?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8682977?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8682977?menuReferrer=catalogue

MEXaHU3MBI 00pa30BaHUs
KOBaJICHTHOM CBSI3H.
Bopoponnas cBszb

Crpoenne Bemecrsa' (MOIII)
https://uchebnik.mos.ru/material view/a
tomic_objects/7651450?menuReferrer=

catalogue

BaneHntHocTs.
DNEeKTPOOTPUIIATEITLHOCTS.
CreneHs okucacHu. BemecTBa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS

Ypok "BaleHTHOCTh M BaJICHTHEBIE
BO3MOKHOCTH aromMa" (POII)
https://resh.edu.ru/subject/lesson/6332/s
tart/151021/

ITonsiTHE O MUCTIEPCHBIX
cuctemax. MctuHnable 1
KOJUIOUJHBIE PACTBOPHL.
MaccoBas 1015 BEIeCcTBa B
pactBope

VYpox "ducnepcusie cucremsr” (POLL)
https://resh.edu.ru/subject/lesson/4939/s
tart/151134/

Knaccudukarus u
HOMEHKJIATypa HEOPraHUUECKUX
coenMHeHui. I'eHeTHUeckas
CBAI3b HEOPTaHUYCCKUX
BEIIIECTB, PA3JUYHBIX KJIACCOB

VYpox " Kimaccudukanuss XAMHIECKHX
peaKkuuii B HEOPraHUYECKON 1
opraanueckoit xumun" (MOLL)
https://uchebnik.mos.ru/material_view/I
esson_templates/1953760?menuReferre

r=catalogue

Knaccudukariyst XaMU4eCKUX
peakLuii B HEOPraHUYECKON U
OpraHUYecKOil XUMUU. 3aKOH
COXpaHEHHUsI MacChl BEIECTB;
3aKOH COXPAHCHHUSI U
MIPEBPAIICHUS SHEPTHH TTPH
XUMUYECKUX PEaAKIIUIX

VYpok "Knaccudukanus XuMAIECKIX
peaxuit” (POLI)
https://resh.edu.ru/subject/lesson/4938/s
tart/151107/

CKOpoOCTh peakinu.
OOpatumble peakiuy.
XUMHUYECKOE paBHOBECHE

VYpox "ObpaTuMoCcTb peakuuii.
XuMHYECKOe paBHOBECHE U €ro
CMeEIIeHHE TI0J] IEHCTBAEM BHEIITHHUX

(dakropos." (MDIII)

Hudpoas
nabopatopus Releon
C TATYHKOM
ONTUYECKON
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https://uchebnik.mos.ru/material_view/atomic_objects/7651450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7651450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7651450?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://uchebnik.mos.ru/material_view/lesson_templates/1953760?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1953760?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1953760?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

https://uchebnik.mos.ru/material_view/a | miotHoCcTH
tomic_objects/7633333?menuReferrer= | JlabopatopHas
catalogue pabota
—OKCIIepUMEHTAIBHO
€ OoIpe/eseHne
CKOPOCTH
XUMHYECKON
peakiuul
Ypok "['oMOTreHHbIe U TeTepOreHHbIe
[pakTrndeckas padota Ne 1. peakuuu. CKOPOCTh PEaKIHH, €€ )
(BIHSHAC pAsTHIHBIX 3aBUCHMOCTb OT Pa3jIMYHBIX ()aKTOPOB
10 (hakTOpOB Ha CKOPOCTH (ML) . . .
XEMHIECKOH PeaKIiD http_s://ucl_webnlk.mos.ru/matenal view/a
tomic_objects/7634509?menuReferrer=
catalogue
ONEeKTpOIUTHYECKas Hudposas
nmucconuanys. [lorsitue o Vpox "THAPOH3 OpraHHuecKuX i nabopatopus Releon
BOI0poIHOM TToKasaTese (PH) on ¢ matunkom pH
11 | pactBopa. Peakuuu noHHOTO HICOPTAHMHACCKIX COCMLIHCHIH (POLI) JlaboparopHas
https://resh.edu.ru/subject/lesson/5912/s
obmeHa. ['unponus pabota
tart/92791/
OpraHMYECKUX U —Onmnpenenenve pH
HEOPraHWYEeCKNX BEUIECTB pacTBOpoB coetl
OKHCTUTETHEHO- Ypok "OKUCITHTETHHO -
12 BOCCTaHOBHUTCJIbHBIC PCAKIINN. BOCCTAaHOBUTCJILHBIC PCAKIIUHN B
[TonsTre 00 anekTpoau3e MIPUPOJIC, TPOU3BOJICTBEHHBIX
pacIIaBoB U pacTBOPOB COJEi MpoIeccax M KU3HEACSTeITbHOCTH
opraam3moB" (MOILII)
Konrponkras pabora no https://uchebnik.mos.ru/material_view/a
13 | pasmeny «TeopeTrueckue tomic objects/7775364?menuReferrer=
OCHOBBI XUMUN)) Catalogue
14 | Meramibl, UX OJNOKEHHE B VYpox "OO01mmas xapakTepucTuKa u
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https://uchebnik.mos.ru/material_view/atomic_objects/7633333?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7633333?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7633333?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7634509?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7634509?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7634509?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://uchebnik.mos.ru/material_view/atomic_objects/7775364?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7775364?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7775364?menuReferrer=catalogue

Tlepuonnueckoit cucreme
XUMHUYECKUX 31eMeHTOB /[, U.
MenpeneeBa 1 0COOCHHOCTH
crpoeHus aromoB. OOmue
(hu3MIeCKre CBOMCTBA
METAJIIOB

cnioco0b! momydenuns metayuio" (POIII)
https://resh.edu.ru/subject/lesson/3493/s
tart/151213/

CIu1aBbI METAJUIOB.

VYpok "Crnasel metaisios” (POLL)

15 | DACKTPOXUMUYCCKHIA DS https://resh.edu.ru/subject/lesson/4961/s

HaNpsHKCHUI METAJLIOB tart/151293/

Ypok "O0muye XuMHYECKHE CBOMCTBA
METAJIJIOB: PeaKkIy ¢ HeMeTalJlaMH,

XHUMHUYECKHE CBOMCTBA KHUCJIOTaMHU, COJISIMU.

16 BO)XHEHIINX METAJUIOB (HATPHIA, ONEeKTPOXUMHUYECKUH s HApsHKEHUI

KaJuH, KaJbLKui, MarHui, MeTtamios" (MOII)

AIFOMUHUI) ¥ UX COEAMHEHHH https://uchebnik.mos.ru/material _view/a
tomic_objects/8742450?menuReferrer=
catalogue
Ypok "Mens. Lluak. Tutan. Xpom.

17 XuUMHUUECKHE CBOMCTBA XpoMa, Keneszo. Hukenb. [lmatuna" (POLL)

MM M UX COeTMHEHUMH https://resh.edu.ru/subject/lesson/3534/s
tart/151266/

Ypok "Menp. Llunak. Turan. Xpom"

XuMHUYECKUE CBOMUCTBA IMHKA (ML) . . .

18 S — ’ https://uchebnik.mos.ru/material_view/a
tomic_objects/8481691?menuReferrer=
catalogue
Ypok "O61mue cBoiicTBa MeTaIoB"

[Ipaktnueckas padora Ne 2. (M3IL)

19 | "PemieHue SKCIIEPUMEHTAIBHBIX https://uchebnik.mos.ru/material_view/a

3a1a4 1mo reMe «Mertaaas"

tomic_objects/10930590?menuReferrer
=catalogue
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https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://uchebnik.mos.ru/material_view/atomic_objects/8742450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8742450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8742450?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://uchebnik.mos.ru/material_view/atomic_objects/8481691?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481691?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481691?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10930590?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10930590?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10930590?menuReferrer=catalogue

Hemerannsl, ux mongoxeHue B
IIepuonnueckoit cucreme

Ypok "O630p HEMeTawToB. CBOMCTBA 1
MIPUMEHEHUE BAKHEUIIIMX HEMETaIIOB"

20 | xumuyeckux 3nementoB /1. U. (PBI)

Menzeneesa 1 0COOEHHOCTH https://resh.edu.ru/subject/lesson/5939/s
CTPOCHUS aTOMOB tart/151320/

®DuU3nYECKUE CBONCTBA Ypok "Xumudeckue cBoMCcTBa
HEMETaJUIOB. AJUTOTPOIIHUS HemeTayios" (MOII)

21 | HemeTayIoB (Ha IpUMeEpe https://uchebnik.mos.ru/material_view/a
KHCIIOPO/1a, cepbl, hocdopa u tomic_objects/7727262?menuReferrer=
yriepoa) catalogue

. VYpoxk "Tanorensr” (MOIL)
XnMHAJecKHe CBOMCTBA ) . . .
22 | rasoreHos, cephi u HX http_s.//ucl_webnlk.mos.ru/matenal view/a
COCIII/IHCHI/;ﬁ tomic_objects/10835229?menuReferrer
=catalogue
Ypok "DnemMeHThI NOArpyIIBI a30Ta"
XHUMHYECKHE CBOMCTBA a30Ta (M3I) . . .
23 (octhopa 1 X CoeuHeHHii ’ https://uchebnik.mos.ru/material_view/a
P A tomic_objects/10718237?menuReferrer
=catalogue
XuMHUYECKue CBOMCTBA ypmf HcoeHH.HeHHH yriep OH?" (MQHI)
24 | yreposta, KpeMHIS u HX http_s.//uchebnlk.mos.ru/matenal view/a
> tomic_objects/10400145?menuReferrer
COCIMHECHUMN =
=catalogue
Ypok "O630p HemeTaoB. CBOHCTBA U
NPUMEHEHUE BaXKHEHIITNX HEMETaJIOB"
2 IIpumeHeHne BaxHENITNX (MDBI)
5 N _ . . .
HEMETAJUIOB U UX COCIUHEHU I https://uchebnik.mos.ru/material _view/a
tomic_objects/7527480?menuReferrer=
catalogue
26 O00011IeH e ¥ CHCTEMATU3AIIHS Ypok "Hemeramnbt. O0mias

3HaHUH 110 TeMe «HemeTaiiey.

xapakrepuctaka" (MOIII)
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https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://uchebnik.mos.ru/material_view/atomic_objects/7727262?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7727262?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7727262?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10835229?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10835229?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10835229?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10718237?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10718237?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10718237?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10400145?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10400145?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10400145?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527480?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527480?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527480?menuReferrer=catalogue

Brrarcnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUil 1
TEPMOXVMHYECKUE PACUCTHI

https://uchebnik.mos.ru/material view/a
tomic objects/7727146?menuReferrer=

catalogue

IIpakxTudeckas padora Ne 3.

Ypok "CBoiicTBa OKCHIOB HEMETAJLIOB.
CBOICTBa OKCHJIOB a30THOM U CEPHOU
KUCI0T. BonopoaHsie coelMHeHUs

27 | «PemeHue 3KCIIEPUMEHTATIBHBIX HemeTayios" (MOII)
3aza4 no teme "Hemeramsr"» https://uchebnik.mos.ru/material_view/a
tomic_objects/7529678?menuReferrer=
catalogue
Ypok "Obmue cBoiicTBa MeTaIOB"
KontponbHas pabota mo temam (MOIL) . S
28 «MeTALIED 1 «LIeMETALILD https://uchebnik.mos.ru/material_view/a
tomic_objects/10930590?menuReferrer
=catalogue
Heopranuueckune n VYpox "OcuoBanus" (MOILI)
g | OPraHIECKHE KHCIOTEL. https://uchebnik.mos.ru/material_view/I
Heopranuueckue u esson_templates/2050641?menuReferre
OpraHUYeCKUe OCHOBAHHUS r=catalogue
Hudporas
AMdoTepHbIe HEOpraHMYECKHE VYpok "'eneTnueckas cBsI3b nabopatopus Releon
Y OpPraHUYeCcKHe COeTMHEeHUSI. HEOPTaHUYECKHX M OPTaHUUECKUX ¢ matunkom pH
30 | I'enernueckas cBS3b Bemect" (POLI) JlaGopaTopHast
HEOPraHUYECKUX U https://resh.edu.ru/subject/lesson/4960/s | paboTa
OpPraHUYECKHX BEIIECTB tart/151374/ —AmotepHbie
THJIPOKCHIBII
Ponb xuMuu B o0ecnieueHun Ypok "Oprannueckas XHMUs, YeJIOBEK U
9KOJIOTUYECKOH, npupozaa" (MOLI)
31 | sHEpreTU4YecKoi 1 MUIIEeBOI https://uchebnik.mos.ru/material view/a

0e30macHOCTH, pa3BUTHH
MEMIHHBI

tomic_objects/7575952?menuReferrer=
catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/7727146?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7727146?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7727146?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7529678?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7529678?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7529678?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10930590?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/lesson_templates/2050641?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/7575952?menuReferrer=catalogue

Ypoxk "[IpuHITATIEI XUMAYECKOTO
HpCI[CTaBHGHI/Iﬂ 06 O6HII/IX OpoOn3BOJACTBA. HpOMLIHIJ'IGHHOC
32 Hay‘{HLIX IIpUHIAIIaX 1 MOJIy4YC€HUC MCTAJIJIOB. HpOI/I3BOI[CTBO
MIPOMBIIIUIEHHOTO TIOTYYeHHUS gyryHa u ctamm” (POL)
BaKHEHIIINX BELLECTB https://resh.edu.ru/subject/lesson/3514/s
tart/151429/
Ypok "Opranuueckas XUMUs, YeJIIOBEK U
UYetoBek B MUpE BEIIECTB U npupona’ (M(_)]_H) . .

33 MaTEpHATOB 1 https://uchebnik.mos.ru/material_view/a
tomic_objects/7527343?menuReferrer=
catalogue
Ypok "O060011IeHrE U CUCTEMAaTH3aIUs
3HAHUU 110 TeMe "XuMus U )Ku3Hp'""
(ML)

34 | Xumus 1 310poBbe venoexa 1 https://uchebnik.mos.ru/material_view/a
tomic_objects/8620704?menuReferrer=
catalogue

OBIIEE KOJIMYECTBO HACOB 34

T10 ITPOT'PAMME
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https://resh.edu.ru/subject/lesson/3514/start/151429/
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IMPOBEPSIEMBIE TPEFOBAHUSI K PE3YJBTATAM OCBOEHHWSI OCHOBHOM OBPA3OBATEJIBHON

10 KJIACC

ITPOI'PAMMBI

Kon
NPOBEPAEMOro
pe3yabTara

IIpoBepsiemble nNpeMeTHBIE Pe3yIbTATHI 0CBOEHHUSI 0CHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl CpeIHero
001ero oopazoBaHus

1

Teopernueckre OCHOBBI OPraHUYECKOU XUMUH

11

CdopMupoBaHHOCTD MPEICTABICHUI O XMMHUYECKON COCTaBIISIIOIICH €CTECTBEHHOHAYYHON KapTHHBI MHUpa, POJIH
XUMUM B T[IO3HAHWUU SBJIICEHUH MPUPOABI, B (OPMUPOBAHUU MBIIJICHUS W KYJIbTYPbl JHUYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOJUMOW JJii pEeLIeHHs TMPaKTUYECKHMX 3aJad U SKOJIOTMYECKH

000CHOBAaHHOTO OTHOMICHUS K CBOEMY 3/I0POBBIO M TIPUPOTHOM cpejie

1.2

Brnanenue cucreMoil XMMHMYECKMX 3HAHMH, KOTOpas BKIJIIOYACT: OCHOBOIIOJIATAIOLIME MOHATUS (MOJIEKyJa,
BAJICHTHOCTb, DJJIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCICHUS, XHMMHMUYECKas CBA3b, MOJIb, MOJISpHas Macca,
MOJIApHBIA  00BEM, YIVIEPOJAHBIM CKeNleT, (YHKIMOHANbHAs Tpynna, paaukal, HW30Mepus, H30MepHI,
TOMOJIOTHYECKUI PsIZl, TOMOJIOTH, YIJI€BOJOPObI, KHUCIOPOA- U a30TCOAEPIKAIINE COEAUHEHHs, OMOJIOTHYECKU
aKTUBHBIE BelIeCcTBa (YIJIEBO/bI, )KUPBI, OETIKN), MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHbIE
COEZMHEHUS); TEOPUHU M 3aKOHBI (TEOpPHs XHMHUYECKOTO CTPOEHHs OopraHumueckux BemecTB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUH, (DAKTOJIOTHYECKHE CBEJIEHUSI O CBOMCTBAX, COCTABE, MOJIYYCHUU U
0€30MacHOM HCIOJIb30BAHUN Ba)KHEUIINX HEOPTaHWYECKUX U OPraHMYECKHX BEIIECTB B OBITY M MPaKTHYECKON

JCATCIIBHOCTH YC€IIOBCKaA

13

C(I)OpMI/IpOBaHHOCTB yMCHI/II‘/’I BBIABIIATE XAPAKTCPHBIC IIPU3HAKU HOHHTHﬁ, YCTaHAaBJIMBAThL HUX B3aUMOCBA3b,
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HCIIOJIB30BAaTh COOTBCTCTBYIOIIUC IIOHATUA IIPU OIHMCAHHWKU COCTaBa, CTPOCHHUA U HpeBpaH_[eHI/Iﬁ OPraHn4YCCKuX

COEIMHEHNN

14

c(OPMHUPOBAHHOCTh YMEHUW WCIOIb30BaTh XUMUYECKYH) CHMBOJUKY JJIsSi COCTaBICHHUS MOJEKYISIPHBIX H
CTPYKTYpPHBIX (Pa3BEPHYTOM, COKpAIIEHHOW) (OpPMYN OpPraHMYECKUX BEIIECTB M YPAaBHEHHH XUMHUYECKUX
peakiuii, W3roTaBIMBaTh MOJEIU MOJEKYJ OPraHMYECKUX BEIIECTB ISl WIUIIOCTPAIlMM UX XHUMHUYECKOTO U

MPOCTPAHCTBEHHOTO CTPOSHHUSI

15

C(bOpMI/IpOBaHHOCTI) yMeHI/H\/JI YCTaHAaBJIMBATb MPUHAAJICIKHOCTb H3YUCHHBIX OPraHUYCCKHUX BCIICCTB II0 HX
COCTaBy M CTPOCHHUIO K OIpPEACIICHHOMY Kiaccy (Tpymme) COeAuHEHWH (yriaeBOAOpO/Abl, KHUCIOpOA U
a30TCOo/IepIKaIle COSTMHEHHS, BRICOKOMOJICKYIJISIPHBIE COCIMHEHHS), 1aBaTh UM Ha3BaHHS 110 CUCTEMAaTHYECKOM

Homenkiarype (IUPAC)

15

C(I)OpMI/IpOBaHHOCTB YMCEHHA ONIPCACIIATL BUABI XHUMHUYECKOH CBS3HU B OpTraHU4YCCKUX COCAUHCHUAX (OI[I/IHapHBIe 151

KpaTHbIE)

1.6

CdopmMupoBaHHOCTH YMEHUS IPUMEHSATH: MOJIOKEHUS TEOPUU CTPOEHUS oprannyeckux Bemects A.M. bytieposa

JJIA 00BSICHEHUS 3aBUCHMOCTH CBOICTB BCIICECTB OT UX COCTaBa U CTPOCHHA; 3aKOH COXPAHCHUSA MACCHI BCILIECTB

YFHGBOHOPOHH. KI/ICJ'IOpO,I[COI[ep)KaH_[I/IC " a30TCOACPIKAIINEC OPTaHUYCCKUC COCANHCHUS. BBICOKOMOHCKYJISIPHBIG

COCAMHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN NPUBOJUTH TPUBUAIbHBIE Ha3BaHUs OTAEIbHBIX OPraHUYECKHX BEIIECTB (3TUJICH,
MPOMWJIEH, alleTUJIeH, 3TUJICHIJIMKOIb, TJIMIEPHUH, (PeHon, (popMalbIerus, aleTalbIerusl, MypaBbuHas KUCIIOTa,
YKCYyCHasl KHCJIOTa, OJEMHOBAs KHUCIIOTA, CTEapUHOBAas KHUCIOTA, TIIOK03a, (PYKTO3a, Kpaxmal, IeJUIi0j03a,

TJIMIIAH)

2.2

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCpU30BaTb COCTAB, CTPOCHUC, (bHSI/I‘-ICCKI/IC U XMMHYECKHE CBOICTBa
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THUITNYHBIX HpeI[CTaBI/ITe.Hef/'I paSHI/I‘-IHBIX KJIaCCOB OpFaHI/I‘IeCKI/IX BCIICCTB (MeTaH, 3TaH, 5TUJICH, HpOHI/UIeH,
anetuiieH, Oyraguen-1,3, metminOyraauen-1,3, 6€H30J, METaHOJI, 3TaHOJI, STUJICHTINKOIb, TIUICPUH, (EHOM,

aleTaJIbACTU A, MypaBbrHasd U YKCYCHasd KHMCJIOThI, I'NIFOK03a, Kpaxmall, HEJUI0JI103a, aMUHOYKCYCHAas1 KI/ICJ'IOTa)

2.3

C(bOpMI/IpOBaHHOCTB YMCHHA HWIUIIOCTPUPOBATE I'CHCTHYCCKYIO CBA3b MCXKAY THUIIHYHBIMHU INPCACTABUTCIIAMUA
Pa3JIMYHbIX KJIACCOB OPTraHUYCCKUX BCHICCTB YPABHCHUAMU COOTBCTCTBYIHOIIUX XHWMUYCCKHUX peaKuHﬁ C

HCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYIT

2.4

ChopMupoBaHHOCTh YMEHHS XapaKTEPHU30BaTh MCTOUYHUKHU YTIIEBOJOPOJHOTO CHIpbs (HE(Th, MPUPOIHBIN Ta3,

yroJib), CIIOCOOBI UX MEPEPadOTKH U MPAKTHUECKOE MPUMEHEHHE MTPOIYKTOB NEpepadOTKU

XuMHUA ¥ KA3Hb. Pacyersl

3.1

ChopMHUpPOBAaHHOCT, YMEHHUM BIAJETh CHCTEMOW 3HAaHUM 00 OCHOBHBIX METOJaX HAy4YHOTO ITO3HAHMUS,
UCIIOJIb3YEMBIX B XHUMHHM TIPU H3YYEHUM BEIIECTB W XUMHUYECKUX SIBJICHUNU (HAOIIOJeHUE, W3MEpEHUe,
HKCIIEPUMEHT, MOJICTTUPOBAHKE), HCIOJb30BaTh CHUCTEMHBICE XMMHYECKHE 3HAHUS Ui TPUHITHS PEIICHUN B

KOHKPCTHBIX KU3HCHHBIX CUTYyalludX, CBA3aHHBIX C BEIICCTBAMU U UX TPUMCHCHUCM

3.2

ChopMHpPOBAaHHOCT, YMEHUU COONIOJATh TpaBWjIa TOJB30BAaHUS XUMHYECKOM TOCYIOM M J1abopaTOPHBIM
00opyI0BaHNEM, a TAKXKe MTpaBUiIa OOpAIIeHHS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIMTOJIHEHHUIO

J'Ia60paTOpHLIX XHUMHUYCCKHUX OIIBITOB

3.3

ChopMUpOBaHHOCTh YMEHHMM TIJIAHUPOBATh U  BBINONHITH XUMHYECKHH OSKCIIEpUMEHT (IIpeBpaleHUs
OpPraHWYECKHUX BEUIECTB MPH HArpeBaHUM, IMOJYyYEHUE ITWICHA U U3YYECHHE €r0 CBOMCTB, KAYECTBEHHBIEC PEAKIIUN
OpraHMYECKUX BEIECTB, JeHATypalus OeJIKOB MpU HarpeBaHUM, LIBETHbIE PEaKIUU OENKOB) B COOTBETCTBUU C
NpaBUIaMHd TEXHUKH O€30MacHOCTH NpU OOpalleHHMH ¢ BeleCTBaMU U JaOOpaTOpPHBIM OOOPYIOBaHUEM;
NPECTaBIATh Pe3yIbTaThl XUMUYECKOTO KCIIEPUMEHTA B (hopMe 3amicy ypaBHEHUH COOTBETCTBYIOLIUX PEaKLIUi

U GOpMYyIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB
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3.4

CdopMupoBaHHOCTH YMEHHI TPOBOAUTH BEIYHCICHUS 110 XUMUYECKUM YPaBHEHUSAM (MacChl, 00bEMa, KOJTMYECTBA

MCXOJIHOT'O BEIIECTBA WU MPOJYKTA PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOTHUECTBY OJHOTO U3 UCXOTHBIX
BEIIECTB UJIU MPOAYKTOB PEaKIIUN)

3.5

CdopMupoBaHHOCTh YMEHHM KPUTHYECKH aHATU3UPOBATh XMMHYECKYIO0 MH(OpMAINIO, MOTYy4aeMylo U3 Pa3HbIX

MCTOYHUKOB (CpesicTBa MaccoBoil nHpopmanuu, cetb UHTEpHET U ipyrue)

3.6

ChopMupoBaHHOCTH yMEHHI COONIOIATh TpaBWIIa SKOJOTUYECKH IIEJIECOO0Pa3HOTO TOBEICHHUS B OBITY U
TPYZIOBOM JESITEIBHOCTU B LIENSAX COXPAHEHHUSI CBOETO 3/I0POBBSI U OKPYXKAIOIIEH MPUPOIHON Cpe/bl, 0CO3HABATH
OMACHOCTh BO3JICHCTBUSI Ha JKUBBIE OPraHU3MbI OMNPEICIICHHBIX OPraHWYECKUX BEIIECTB, MOHUMAs CMBICI
nokazarens [I/IK (mpenenbHO MOMyCTUMON KOHIEHTpAIMH), MOSCHATh HA MpPUMEpax CHOCOObl YMEHBIICHUS U

npeaOoTBpallCHHA UX BPCIHOI'O BOSI[CIZCTBHH Ha OpraHu3M 4YCJIOBCKa

11 KIIACC

48




Kon
MPoBePSIEMOro
pe3yJjabTara

IIpoBepsiemble MpeAMeTHBIE Pe3yabTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPpaMMbI CpPeIHEro
001ero ooOpazoBaHus

1

TeOpeTI/IqCCKHe OCHOBBI XUMHNH

11

Brnanenue cucremoil XMMHUYECKHMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIAraloIIUe IMOHATUSA (XUMHUYECKHM
JNIEMEHT, aTOM, JJICKTPOHHAs 000JI0OYKa aroma, S-, p-, d-3JEKTPOHHBIC OpOHMTAIM aTOMOB, HOH, MOJCKYIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTEIIEHb OKHCICHUs, XUMHUYECKas CBSA3b, MOJb, MOJSIpPHAs Macca,
MOJISIPHBIA 00BbEM, KPUCTATUYECKAsT PEIICTKA, THITHI XUMUYECKHX PEaKIid (OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE,
9K30- U DJHJOTEPMUYECKHE, peaKklUM HOHHOro OOMEHa), pacTBOp, DSJIEKTPOJUTHI, HEIIEKTPOJIUTH,
JJIEKTPOJIUTUYECKA AUCCOLMALINSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEAKIUU, XUMUYECKOE
paBHOBECHE); TEOPUM MU 3aKOHBI (TEOpus SJIEKTPOIUTHYECKON muccoumanuu, Ilepuoanueckuit 3axkon .M.
MenzeneeBa, 3aKOH COXPAaHEHHS MAaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XMMHH, (HAKTOIOTHMUECKUE
CBEJIEHUS O CBOMCTBAX, COCTaBE, MOJyYeHUH 1 0€30I1aCHOM MCII0JIb30BaHUH BaKHEHIITNX HEOPIraHUYECKHUX BEIIECTB

B 6BITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.2

C(i)OpMI/IpOBaHHOCTI) YMGHI/II\/'I BBIABJIATH XapPAKTCPHBIC NPHU3HAKKU U B3aUMOCBA3b U3YYCHHBIX HOH?ITI/IfI, MMPUMCHATH
COOTBCTCTBYIOIIHEC MOHATUA IIPU OIMMUCAHUN CTPOCHUSA U CBOICTB HCOPTaHUYCCKUX BCHICCTB U UX npeBpameHI/Iﬁ;
BBISBIISITH B3aMMOCBS3h XMMHUUYECKMX 3HAHUU C MOHSATHSIMH U OpCACTABICHUAMU APYIrUX CCTCCTBCHHOHAYYHBIX

MPEAMETOB

13

Bnagenne OCHOBHBIMM METOJAaMU HAay4YHOr'o II03HaHHd BCHICCTB MW XUMHYCCKUX SIBIICHUI (Ha6.IIIOI[CHI/IC,

U3MEepeHHe, IKCIIEPUMEHT, MOAETUPOBAHUE)

14

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ OonpeaAcCiisiITb BAJICHTHOCTb MU CTCIICHB OKUCIICHUA XHMHUUYCCKHUX JSJICMCHTOB B
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COCAMHCHUAX PA3JIMYHOIO COCTaBa, BUJ XHUMHYECKOM CBSI3H (KOBaJIeHTHaSI, HOHHAas, MCTAJIJINYCCKasd, BOI[OpOI[HaH)

B COCIMHCHMUAX, THII KpI/ICTaJIJIquCKOI;'I peIJ_IéTKI/I KOHKPCTHOI'O BCUICCTBA (aTOMHaSI, MOJICKYJIApHas, NOHHAaA,

MeTaJTTHYecKast )
15 CdopMupoBaHHOCTH YMEHU ONPEAETATH XapaKTep Cpeibl B BOJHBIX pacTBOPaX HEOPraHUYECKUX COCIUHEHUN
ChopMupoBaHHOCTh YMEHHUS KJIACCH(PHIMPOBATH XMMHUYECKHE PEAKIUU MO Pa3IMYHBIM IMPHU3HAKaM (YUCITy H
1.6 COCTaBY pearupyrouux BellecTB, TeIoBoMY 3G (EKTy peakinu, U3MEHEHUIO CTETeHEeH OKHCIEHHS SJIEMEHTOB,
00paTUMOCTH peaKkliiy, y4acTHUIO KaTajlu3aTopa)
17 ChopMupoBaHHOCTH yYMEHHWIl COCTABIIATh YPAaBHEHHS PEAKUWH Pa3MYHBIX THUIIOB, IOJHBIE W COKPAIICHHBIC
' yYpaBHEHHUS PEAKIMil HOHHOTO 0OMEHA, YUUTHIBAs YCIOBHS, IPU KOTOPBIX 3TU PEAKIMH UIYT 10 KOHIIA
CdopMUpOBaHHOCTh YMEHHH MPOBOAUTH PEAKIMH, MOATBEPKIAAIOIIME KadeCTBEHHBIH COCTaB Pa3IMYHBIX
1.8 HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM IYTEM HOHBI, INPUCYTCTBYIOLIME B BOJAHBIX PacTBOPAx
HEOPraHUYECKUX BEIIECCTB
19 CdopMupoBaHHOCTh YMEHHI PacKpbIBATH CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMH MOCPEICTBOM
' COCTaBJICHUS 3JIEKTPOHHOr0 OanaHca 3TUX peakLui
1.10 CdopmupoBaHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUECKOI peakliu OT pa3IndHbIX (DaKTOpPOB
111 ChopMupoBaHHOCTh YMEHHMH OOBSACHATH XapaKTep CMEIICHUS XMMHUYECKOrO PAaBHOBECHS B 3aBUCHUMOCTH OT
' BHeIIHero Bo3neicTBus (mpuniun Jle [larenne)
2 OO61as ¥ HeopraHu4YecKas XUMUsI
21 CdopmupoBaHHOCTH YMEHUH packpbiBaTh cMbica [lepuonnueckoro 3akona J[.J1. MenaeneeBa u 1eMOHCTPHPOBATh
' €ro CUCTEMaTH3UPYIOLYI0, O0BSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKITUH
2.2 ChopMupoBaHHOCTh YMEHHMH XapakTepHU30BaTh AJIEKTPOHHOE CTPOECHHUE ATOMOB XHMHYECKHUX 3JeMeHToB 1-4
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nepuoioB [lepuoanyeckoii cucreMbl XuMudeckux 3iaementoB .M. MeHeneeBa, UCHOIb3ys MOHATUSA «S-, P-, d-
AJICKTPOHHBIE OpPOUTATIN», <«IHEPIeTHUYECKHUE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTH WM3MEHEHHUS CBOWCTB
XMMHYECKHUX BJIEMEHTOB M MX COCIMHEHUHU IO TmepuojaM U rpymnmnam llepuoguyeckoil CUCTEMbl XMMUYECKUX

anemenToB .M. MennaeneeBa

2.3

CdopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA HEOPTaHUYECKUX
BEIIECTB Pa3IMYHBIX KIACCOB, MOATBEPXkAATh CYIIECTBOBAHWE T'€HETUYECKOM CBSA3M MEX]y HEOPraHWYeCKHMU

B€IICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ COOTBECTCTBYIOIINX XUMHNYCCKUX peaKuHﬁ

24

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHAaBJIMBATh MNPUHAMJICKHOCTb HCOPIraHUYCCKHUX BCHICCTB IO HX COCTAaBY K
OHpe,I[CJ'IéHHOMy KJ1accy (rpynne) COC,Z[I/IHGHI/Iﬁ (HpOCTBIe BCIICCTBA — MCTaJlJIbl M HCEMCTAJlJIbl, OKCHIBI,

OCHOBaHM, KUCJIOTHI, aM(I)OTepHBIC THAPOKCUDI, COJ'II/I)

2.5

CdopMUpoBaHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJMKY AJIi COCTaBJI€HHS (QOpPMYJT BEUIECTB U
YpaBHEHUH XHMHUYECKHUX peakuui, cuctemarnuyeckyro HomeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJIENIbHBIX HEOPraHUYECKHUX BEIIECTB (YrapHbIM ra3, yriekuciblid ra3, aMMHUak, TalicHas U3BECThb, HEralicHas

HU3BCCTh, INTHCBAA COJA, TIMPUT U z[pyrI/Ie)

2.6

ChopMHUpPOBAaHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHHE TEHETHYECKOW CBSI3W MEXK]y HEOPTraHWYECKUMU

B€IICCTBAMHU C ITIOMOIIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHWYCCKUX pCaKL[I/Iﬁ

2.7

CdopMUpoBaHHOCTh YMEHUH IJIAHUPOBATh W BBIMOJHATH XUMHUYECKHH 3KCHEPUMEHT (pa3iiokeHHe MNepoKcuia
BOJZIOPO/IA B MPUCYTCTBUH KaTaJIM3aTOPA, OMPEJEIECHUE CPEIbl pACTBOPOB BELIECTB C MOMOIIBI YHUBEPCAIBHOTO
WHAMKATOpa, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUECKON peaklMH, peakllMd HOHHOTO OOMEHa,
KayeCTBEHHbIE pEaKlUMu Ha cyiabdar-, KapOOHAT- W XJIOPUA-aHHOHBI, HA KAaTHOH aMMOHHS, pEIIeHHEe

SKCHICPUMCHTAJIbHBIX 3aa4 IO TCMaM «MeTtanael» U ((HCMCTaJIJIBI») B COOTBCTCTBHU C IIpaBUJIaMU TCXHHUKHU
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0e30MacHOCTH TpU OOpalIeHWH C BEUlecTBaMHU W JaOOpaTOPHBIM OOOPYIOBAHUEM; HPEACTABIATH pPE3yIbTaThI
XUMHUYECKOT0 KCIIEPUMEHTA B (hOpMe 3alHcH YPaBHEHUH COOTBETCTBYIOIIUX PEAKIMA U POPMYTUPOBATH BHIBOIBI

Ha OCHOBEC OTHUX PE3YJIbTAaTOB

2.8

CdopmupoBaHHOCTh YMEHHI COONIONATh MpaBHJia MOJIB30BAHUS XUMHUYECKONH MOCYAOH U J1a0opaToOpHBIM
o0opysoBaHuEM, a TaK)Ke IIPaBHiia OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUH C UHCTPYKIUSIMH IO BBHITOJHEHUIO

J'Ia60paTOpHI>IX XUMHNYCCKHX OIIBITOB

2.9

ChopMupoBaHHOCTh YMEHUH XapaKTEPHU30BaTh XUMHUYECKHE MPOIECCHI, JIEKAIIIE B OCHOBE MPOMBIIIJICHHOTO
MOJyYeHUsI CEPHOM KHCIOTHI, aMMHaKa, a TakXe CPOPMHPOBAHHOCTH MPEICTABICHHH 00 OOLIMX HAayYHBIX

IMPUHIMIIAX U SKOJIOTHYCCKUX HpO6JICMaX XUMHYECCKOTI'O IIPOU3BOACTBA

XUMHUSA U KA3HB. Pacuersl

3.1

CdopMUpoBaHHOCTH MPEACTABICHUI O XUMUYECKONW COCTABIIAIONIEH €CTECTBEHHOHAYUYHON KapTHHBI MUpA, POJIU
XMMHHU B TIO3HAHUU SIBIICHUHM PUPO/IBI, B POPMUPOBAHUY MBIIIICHUS U KYJIbTYpPbI IMYHOCTH, €€ () YHKIIMOHAIbHON
IrPaMOTHOCTH, HEOOXOAUMOM NJIsl pelIeHHs] MPAKTUYECKUX 3a/1a4 M SKOJIOTMYEeCKH 0OOCHOBAaHHOI'O OTHOIIECHHUS K

CBOEMY 3JI0POBBIO M TIPUPOTHOM cperie

3.2

CdopMUpoBaHHOCTh YMEHHM KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0O MH(POPMAIUIO, TIOTYyYaeMYI0 U3 Pa3HbIX

HNCTOYHUKOB (CpC,Z[CTBa MacCoBOM KOMMYHHKAIIUU, CCTh I/IHTCpHCT n I[pyTI/Ie)

3.3

ChopMHpPOBAaHHOCT, YMEHHI COONIOAATh MpaBUiia SKOJOTHUECKH I1eJIeCO00pPa3HOrO TOBEACHUS B OBITY H

TPYAOBOH JI€ATENBHOCTH B LIEISAX COXPAHEHUSI CBOETO 3/10POBbsI U OKPYKAIOILEH IPUPOTHON Cpebl

3.4

Oco3HaBaTh ONACHOCTH BOS}IGf/iCTBHﬂ Ha JKHMBBIC OpraHU3Mbl onpenenéHme B€IICCTB, IIOHMMAas CMBICI
IIoKa3aTeisa HI[K, MOSCHATDH Ha ITpUMCpPax CITIOCOOBI YMCHBIICHUS U NIPEAOTBPALICHUA UX BPEAHOT' O BOB,HGfICTBHH

Ha OpraHus3M 4€JIOBCKa
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3.5

C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ MMPOBOAWUTDH BBIYHCIICHHA C UCIHOJB30BAHUCM IMOHATUA «MACCOBasA JOJIA BCHICCTBA B
pacTBOpPE», 00BEMHBIX OTHOIIECHMI Ia30B IIpu XUMHUYCCKUX PEAKIUAX, MACChl BEIICCTBA HJIHU 00BEéMa rasoB IO
HN3BCCTHOMY KOJIUMYECTBY BEIICCTBA, MACCC UIIN O6’LéMy OIHOT'O M3 YYaCTBYIOIIUX B PEAKIIMKU BEIICCTB, TCIIJIOBOI'O

s deKTa peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, MPEBPALICHUS U COXPAHEHUS SHEPTUU

53




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 31eMEHT COlePKAHMS

1

TeopeTnueckre OCHOBBI OPraHUYECKON XUMHUH

11

[IpenMeT opraHu4eckol XMMHH: €€ BO3HMKHOBEHHUE, PAa3BUTHE U 3HAUYEHUE B
IIOJIy4YCHUH HOBBIX BEIECTB M MAaTepuanoB. Teopus CTPOCHUS OPraHUYECKUX

coequHennit A.M. byTtiepoBa, €€ OCHOBHBIE TIOJIOKEHUS

1.2

CrpykrypHble (GOpPMYJBI OPraHMYECKHX BEIIECTB. [ OMOJIOTHWs, H30MEpHsL.
XUMHYECKasi CBS3b B OPraHMYECKUX COCIMHEHMSIX — OJMHAPHBIE M KpPATHBIC

CBA3U. HpCI[CTaBJIeHI/Ie (6] KJ'IaCCI/I(l)I/IKaI_[I/II/I OpraHn4YCCKHX BCIICCTB

13

Homenknarypa oprannyeckux coeIuHEHUH (cucreMarudeckas) U TpUBHAJIbHbBIE

Ha3BaHUS Ba)KHEUIIIMX HpeHCTaBHTeHCﬁ KJIaCCOB OPTraHUYCCKHUX BCHICCTB

VYri1eBoa0po/1bl

2.1

AJKaHbBl: COCTaB M CTPOEHUE, TIOMOJIOTMUECKMH pan. Meran M 3TaH —
IOpoCTEelIINe NpEeACTaBUTEIN AlIKaHOB: (U3UYECKHE U XUMHUYECKUE CBOICTBa
(peakuuy 3aMelIEHUs W TOPEHHUs), HAXOXKIEHUE B IPUPOJE, IOJyUYEHUE H

IIPUMEHEHHE

2.2

AJNKeHBI: COCTaB H CTPOCHHUC, TOMOJIOTUYECKHUI pAan. OTUjIeH " MMPOIUWJIICH —
HpOCTGfIH.IPIC MNpEACTAaBUTCIIN AJIKCHOB!: (I)I/I3I/I‘IGCKI/IG U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUA, TaJOIrCHUPOBAHUA, THUApaTallUh, OKUCICHUA U

HOJII/IMepI/I3aHI/II/I), IMOJIYYCHHEC U IIPUMCHCHHUEC

2.3

Ankamuensl: OyragmeH-1,3 u mermnOyraameH-1,3: cTpoeHme, BaXKHEHIINE
XUMHYECKHE CBOMCTBA (peakius noaumepusanun). [lonydeHre CHHTETHYECKOTro

Kay4yyKa U pe3UHBI

2.4

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOEHMsI, TOMOJIOTUYECKUN psiA. ALETHIIEH —
OPOCTEHIINK TpPEACTaBUTEIb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3UUECKUue U
XUMHYECKHE CBOMCTBA (peaKkuu THAPUPOBAHMS, FAJIOT€HUPOBAHUS, THIpATALIUH,

T OpeHI/IH), MOJIYYCHHEC U IIPUMCHCHUC

2.5

Apensl. beHszonm: cocraB, cTpoeHue, (u3MUeckHe M XMMHYECKHE CBOMCTBA
(peakiyM raJoreHupoOBaHUs U HUTPOBAHMUSA), OTyuYeHHe U puMeHenue. Toiyon:
cocTaB, CTpoeHHe, (u3MyeckMe M  XUMHYECKHEe CBOMCTBAa  (peakuuu
raJIOTEHUPOBAHUS. M HUTPOBAHHUA), TOJy4eHHE M NpuMeHeHHe. TOKCHUYHOCTh
apeHoB. ['eHeTHueckas CBA3b MEXAY YIVIEBOAOPOJAMH, MPUHAICKAINIMMU K

Pa3JIMYHbIM KJlIaCCaM

2.6

[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOA0B. [IprpoIHbIil Ta3 U MOMYTHBIE HEPTIHBIC

ra3sl. Hetb 1 e¢ npoucxoxaenue. CriocoObl nepepadoTku He(TH: MeperoHka,
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KPEKUHT (TePMUYECKUNA, KaTaJUTUYeCKHii), muposuns. IIpoaykTsl nepepaboTku
He(TH, UX NPUMEHEHHE B INPOMBIIUIEHHOCTH U B ObITy. KameHHBIN yroiab u

MPOIYKTHI €T0 NepepadoTKu

KI/ICJ'IOpOI[CO,I[ep}KaH_[I/IC OpraHN4Y€CKUC COCAUHEHUA

3.1

[IpenenbHbpie OAHOATOMHBIE COIUPTHL. METaHON U 3TAHOJ: CTpOCHHE, (pusnyeckue
n XUMHNYCCKHUC CBOMCTBA (peaKLII/II/I C AKTUBHBIMH METaJllIaMH,
rajloreHOBOJIOpOJIaMH, TOpEeHHE), INpUMEHeHHe. BomoponaHble CBA3M MeEXIy
MOJIEKYJIaMH CHUPTOB. J[eHiCTBME METaHOJIa U JTAaHOJIa HAa OPraHU3M 4YeJIOBEKA.
MHOroaToMHbI€ CITUPTHL. DTHIICHIJIMKOIb U TIUIEPHH: CTPOCHUE, (PU3NIECKUE U
XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO  IWICJOYHBIMU  METAJIJIaMH,
Ka4yeCTBEHHasl peakiysi Ha MHOTOaTOMHbIE CIUPTHI). JleiicTBue Ha opraHusm

YCIIO0BCKaA. HpI/IMeHeHI/Ie rIMOepruHa U STUJICHTJIMKOJIA

3.2

denou: CTPOCHUC MOJICKYIJIbI, (I)I/I3I/I‘IGCKI/IC Hn XHUMHUYCCKHUC CBOMCTBA.

Toxcuunocts penona. [lpumenenne penona

3.3

Anbaeruapl 1 KeToHbl. DopMalibIeTH I, alleTalIbICTH: CTpOeHUE, GU3HICCKUE U
XUMUYECKHE CBOMCTBA (pEaKIIMU OKHCIICHHS M BOCCTAHOBJICHHS, KaueCTBEHHBIC

peakInm), MoTy4eHue U MpuMeHEeHNE

3.4

OI[HOOCHOBHBIG IMpCACIbHBIC Kap6OHOBLIe KHCJIOTHI. MypaBBI/IHaSI U YKCYCHas
KHCJIOTBI: CTPOCHUC, (bI/I3I/ILIeCKI/Ie U XHMMHYECKHE CBOMCTBA (CBOﬁCTBa, 06H_[I/Ie JJIsA
KjlacCa KHCIIOT, pCaKIud 3TepI/I(1)I/IKaI_[I/II/I), MOJIYYCHHE U IMPUMCHCHUC.
CTeapI/IHOBaSI N OJICMHOBAasA KUCJIOTBI KaK MPEACTAaBUTCIN BBICIINX Kap6OHOBBIX

KHCIOT. MbllIa KaK COJIH BBICIIUX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIeCTBUE

3.5

CnoxHbie 3¢UPBl KaK MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. [ MIPOIINU3 CIOKHBIX
a¢upoB. XKupsl. I'maponus xupos. [Ipumenenue xupoB. buonorudeckas poib

AKHUPOB

3.6

VYrneBoapl: cocTaB, KiaccU(PUKAIMSA YIJeBOJAOB (MOHO-, JU- U TOJUCAXapH/bl).
['moko3a — mpocTedmuid MOHOCaxapua: OCOOCHHOCTH CTPOEHHS MOJIEKYIbI,
du3nueckre 1 XUMHUYECKUE CBOICTBa (B3aumoeiictsue ¢ ruapokcugoM meau(Il),
OKHCIICHHE aMMHauHbIM pacTBOpoM okcuga cepebdpa(l), BoccTaHoBieHue,
Opo’KeHHE TJIOKO3bl), HaXOXKJEHUE B MpUpOJIE, NMPUMEHEHHEe, OuoJiorhyecKas
posb. DotocunTe3. PPyKTO3a KaK U30MEP IIIHOKO3bl. Kpaxman u 1eiutono3a Kak
npuponaHble nonuMepsl. CTpoeHHe Kpaxmana M LEeJUIoJ03bl. PU3NYecKue U

XMMHYECKHUE CBOMCTBA Kpaxmajia (FI/IJIPOJ'II/IB, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)

A30Tcoz[ep>1<a1uﬂe OpTraHNU4YCCKUC COCAUHCHUA

41

AMUHOKHUCIOTHl Kak aM(oTepHble OopraHMYeckue coequHeHus. Puznyeckue u
XMMHUYECKHE CBOWCTBA aMHHOKMCIOT (Ha MpUMepe IuIMHA). buomoruyeckoe

3HAYCHUEC aMHUHOKHUCIIOT. HCHTI/II[BI
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4.2

benku kak mpUpoOHBIE BBICOKOMOJIEKYJISIpDHBIE — coenuHeHMd. IlepBuunas,
BTOpUYHAs U TpeTUYHas CTPYyKTypa OenkoB. XHUMHUYECKHE CBOMNCTBa OEJIKOB:

TUAPOIU3, J€HATypalusd, KAUCCTBCHHBIC PCAKIINHU Ha Oeaxu

BBICOKOMOJ'IGKYHHPHBIG COCIMHCHUA

5.1

OCHOBHBIC IIOHATUS XHUMHU BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/II\;E MOHOMCED,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJIMMCpU3allun, CPCAHAA MOJICKYJIAPHAA
macca. OCHOBHBIC MCTOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHeHI/Iﬁ -

MMOoJIMMEpHU3alA U IMOJTUMKOHACHCAI A

5.2

:‘)KCHepI/IMeHTaJ'IBHBIC METOABI HM3Y4YCHHUA BCIICCTB H HX HpCBpaH.[CHHﬁZ
O3HAKOMIJICHHC C 06p8.3I_IaMI/I NMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4yKOB. HOHy‘lCHI/Ie CUHTCTUYCCKOI'O Kay4dyKa U PE3UHbL

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

1

TeopeTquCKI/Ie OCHOBBI XUMHH

11

XuMudeckuil aneMeHT. AToM. fpo atoma, M30TOIbI. DJEKTPOHHAs 000JI0YKa.
DHepreTUyeckre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, 0-371€eMEHTHI.
OcobeHHOCTH pachpeneseH s JIeKTPOHOB MO OpOUTAIsIM B aTOMax 3JIEMEHTOB

MEPBbIX YETHIPEX MEPHOA0B. DIEKTPOHHASI KOHPUTypalys aTOMOB

1.2

[Iepnonnueckuit 3axoH u lleproauyeckas cucrema XMMUYECKUX 1eMeHTOoB J[. M.
MenpeneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xumuyeckux eMeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMMHYECKHUX DJJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM U IMEPHOAAM.

3HadeHUe NEpUOANYCCKOr0 3aKOHA B Pa3BUTUN HAYKHU

13

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BHAbBl XUMHUYECKOM CBS3U
(koBasieHTHas HEMOJISIpHAsT M TMOJspHasi, HWOHHAs, MeTajuindeckas). VoHbI:
KaTHOHBI M aHUOHBI. MeXaHn3Mbl 00pa30BaHMs KOBAJICHTHOM XUMUUYECKON CBSI3H

(oOMeHHBIN U JOHOPHO-aKIEeNnTOpHbIN). BogopoiHas cBs3b

14

BaneHnTHOCTB. DIIeKTpOOTPULIATENBHOCT. CTENEHb OKUCIEHUS

15

BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUsS. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA. TWIMbl KPUCTAIIMYECKUX PEIICTOK. 3aBUCUMOCTh CBOICTBa
BEUIECTB OT TUMNA KpUcTaindecko pemeTku. [loHsATHE 0 aUCHEepCHBIX
cucremax. VicTuHHBIE M KOJUIOMIHBIE PacTBOpBL. MaccoBasi O BEILECTBA B

pacTBope
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1.6

Knaccudukanms Heoprannuecknx coeanHeHui. HoMeHkaTypa HeopraHu4ecKux

BEIIECTB

1.7

XUMHUYECKass  Peaxius. Knaccupukanmmss ~ XMMHUYECKMX  peakuuid B
HEOPraHUYeCKOW M OpPraHWYeCKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BEIIECTB,

3aKOH COXpaHCHU U IMPEBPAILICHUA SHEPTIUU ITPU XUMHUYECKUX PCAKIIHAX

1.8

CKopocThb peakiiu, e¢ 3aBUCUMOCTb OT Pa3INYHBIX (PaKTOPOB

1.9

OOparuMble peakuuu. XUMHYECKOe paBHOBecwe. DakTOpbl, BIMAIONIME HA

cocTossHue Xxumuyeckoro pasHosecus. [Ipunnun Jle [larense

1.10

9HeKTp0HI/ITI/I‘ICCKa${ Jucconuanus. CuibHble U Ccla0bIe SJICKTPOJIUTEI. Cpezla
BOJHBIX PAaCTBOPOB BCIHICCTB: KHUCJIaA, HeﬁTpaJ'ILHaH, miejao4vHasi. Peakiimy HOHHOTO

oOMeHa

111

OKHCIUTEIIBHO-BOCCTAHOBUTEIILHEIC pe€aKkunun

HeOpraHI/IquKaﬂ XHUMUA

2.1

Hewmerannel. IlonoxeHnnue HEMETAIIOB B HepHOZ[HqGCKOﬁ CHUCTCMC XHMMHYCCKHUX
3JICMCHTOB I[I/I Menpgeneena u 0COOEHHOCTH CTpPpOCHHA aTOMOB. duznyeckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/IH HEMCTAJIJIOB (Ha IMpUMEPEC KUCjaopoaa, CCphl,

docdopa u yraepona)

2.2

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIJIOB (TaJOT€HOB, CEphbI, a30Ta,
dochopa, yrmepoga M KpeMHHUS) M UX  COSAMHEHMN  (OKCHJIOB,
KHCIIOPOJICOICPKAIUX ~ KHUCIOT, BOJOPOJAHBIX coeauHeHuit). [IpumeneHue

BOKHENIINX HEMETAJUIOB M UX COETMHEHUN

2.3

Meramnbl. Ilonoxenne meramioB B Ilepuogmdeckoil cucTteMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0YEK
aTomMoB MeTasuioB. O0mue pusznueckue cBoricTBa MeTauioB. CIUIaBbl METAUIOB.

9HeKTpOXHMI/I‘{CCKHI>'I pan HaHpH)KeHI/Iﬁ MCTaJlJIOB

24

XUMHYECKUE CBOMCTBA BAXHEHITUX METAIOB (HATpUM, Kalluid, KaJIbIUH,
MarHuii, aTFOMUHHUMA, ITUHK, XPOM, >Kele30, MeJlb) U UX coequHeHui. OO0mue

CrocoObI MOTy4YeHHsI MeTauIoB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

25

I'emermueckas CBA3b HCOPTaHNYCCKUX BCUICCTB, IMMPUHAJICKAININX K PA3JINYHBIM

Kj1accaM

XUMUS U )KU3HD

3.1

Ponp xummm B oOecredyeHUU BKOHOFHHCCKOﬁ, 3HepFCTI/I‘lCCKOI7I U THIIEBOM
6630HaCHOCTI/I, Pa3BUTHU MCIHUILNHBI. Ilonsatue o HAaYYHBIX MCETOJAaX ITO3HAHUSA

BCIICCTB U XMMHUYCCKHUX peaKI_II/II\/'I

3.2

[IpencraBnenus o6 OOLIMX HAYYHBIX MPUHLIMINAX HMPOMBIIIJICHHOTO MOTY4YEHHS

BOXHEHIIMX BeLIECTB. YeIOBEK B MHUpE BEIIECTB M MAaTEPUATIOB: BaKHEHIIUE
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CTPOUTEIIBHBIE MAaTepuasbl, KOHCTPYKIMOHHBIE MaTEpHalbl, KPACKU, CTEKIIO,
KEpaMMKa, MaTepuaibl I JJIEKTPOHUKH, HAaHOMAaTEpHallbl, OPraHUYECKUE U

MUHEpaJIbHBIE yI00pEeHUs

3.3

Xumusa u 310pOBEEC 4YCJIOBCKA: IIpaBUJIa MCIIOJB30BAHUA JICKAPCTBCHHBIX
ImpernaparTos, IIpaBuia 0€30IaCHOT0 MCITOIL30BaHUS npenapaTron OBITOBOM XMMUHU

B [IOBCEIHEBHOMN KU3HU
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YYEBHO-METOJNYECKOE OBECITIEYEHUE OBPA30OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Xumus. 10 xmace. ['abpuensa O.C., Octpoymo W.I'., CnaakoB C.A. AxknnonepHoe o0miectBo «M3maTenbcTBo
«IIpocsenienne»

» Xumus. 11 knace. 'a6puensa O.C., OctpoymoB U.I'., CnaaxoB C.A. AxuinonepHoe o0miectBo «M3narenbcTBo
«[Ipocsenienue»
METOIUYECKHUE MATEPUAJIBI IJI51 YYUTEJA
Ypoku xumun B 10 kacce. ba3oBerit ypoBens. Metoanueckoe nocodue. O. C. 'abpuensu, . I'. Octpoymos, C.A.
Cinankos. M. ITpocsemienue

VYpoku xumuu B 11 knacce. ba3zoBslit yposens. Merognueckoe nocodue. O. C. I'abpuensn, . I'. Octpoymos, C.A.

CnankoB. M. ITpocsemienue

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/

https://educont.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/catalog/
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