MyHunnunajibHOe Ka3eHHOe 001meo0pa3oBaTeibHOE yupexaenne «Jly:knoBckas cpeanss
o0meodpa3oBaTesbHas MKoJa» /[3epxuHckoro paitona Kany:xckoii o61actn

I[MPUJIOKEHHME K OOIT COO

IIporpamma y4edoHoro npeamera «Xumus. bazoBblii ypoBeHb»

st ooyvaromuxcs 10 — 11 kimaccoB

JIY:xH0e,2025



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YpOBHE CpeAHEro oO0mero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoii @enepannny», TpeOOBaHUN K pe3yJabTaTaM OCBOEHUS
dbenepanbHOil 00pa30BaTENIbHOM MPOrpaMMbl CpeIHEro 00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DenepalbHOM  rOCYJIapCTBEHHOM
oOpazoBarenbHoM cTangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XuUMUs» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
Qdenepanvy, peaNu3yIOIIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOTPaMMBbI, U
OCHOBHBIX TOJNOXKEeHUN «CTparerun pa3BuTHs BocnuTaHus B Poccuiickoii
O®epnepanuun Ha nepuon a0 2025 roxa» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOJ0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEIEICHUIO
oOrmielt crpaTeruu 00ydeHus, BOCIUTAHUS M Pa3BUTHSI OOYYAIONIMXCS CPEACTBAMU
yaeOHoro npeameta « Xumusi» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIH
koHentyaiabHple mosioxkeHuss PI'OC COO o B3amMOOOYCIOBICHHOCTH IICJICH,
colepKaHus, Pe3yNbTaTOB OOy4deHUss U TpeOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o0mieoOpa3oBaTeIbHON  OpraHM3alliy, SBISETCA HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIOIIMM JTAllOM pealn3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYIbTYpPhI
YelioBeKa, a TakKe OSKOJOTMYECKH OOOCHOBAHHOT'O OTHOIICHHUSI K CBOEMY
3I0pOBbI0 M TPUPOAHONM cpeae. Peamusyercss xumuueckoe oOpa3oBaHue
oOy4Jaronuxcs Ha ypoOBHE CpeJHETro 00IIero oopa3oBaHus CpeJACTBAMHU Y4eOHOTO
npeaMeTa «XUMHS», COJEpPkKAHUE M TMOCTPOCHHE KOTOPOIrO OIpPEIEICHbl B
nporpaMMme MO XUMHUU € Y4YETOM CHeUM(PUKA HAYKH XUMHUM, €€ 3HAUCHHUS B
MO3HAHWU TPUPOJLI U B MaTEepPUAIbHOW >KM3HH OOIIECTBA, a TaKke C y4ETOM
oOumx 1ened W MPUHIUIIOB, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeiHero ooriero oopasoBanus B Poccuiickoit denepanum.

XUMHUS KakK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT o0coOyro poJib B
COBPEMEHHOW IMBUIIM3ALNK, B CO3/JaHUM HOBOM 0a3bl MaTepUaTbHON KYJbTYPBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PALIMOHAIIBHOTO HAYYHOI'O MBIIUICHUS,
B CO3/IaHHUE€ IEJOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €JIMHCTBE
NPUPOJIBI U YeJIOBEKa, KOTOpoe (opMUpyeTCS B XMMHUU Ha OCHOBE IMMOHUMAaHUS
BELIECTBEHHOTO COCTaBa OKPYKAIOLIEr0 MHpPa, OCO3HAHMSI B3aUMOCBSA3U MEXKIY
CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIaCTIMU MPUMEHEHUS.



TecHO B3aMMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMHs CTaja
HEOThEMJIEMOI YacThI0O MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIIECITHOTO
TpyJa M JKM3HU KaxJaoro ujeHa oOmiectBa. CoBpeMEHHass XMMHSA Kak Hayka
COo3UJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHMW HalpaBlieHA HAa pEUICHUe
[JIO0AIBHBIX TPOOJIEM YCTOMYMBOTO pA3BUTHUSL YEJIIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKO 0€30MacHOCTU U OXPaHbI 3J0POBbSI.

B coorBerctBUM C OOMIMMH LENSIMH W TMPUHIUIAMUA CPEIHEro OOIIero
oOpa3oBanus coaepxanue npeamera «Xumus» (10—11 knaccel, 6a30BbIi ypOBEHb
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY
oOydarommxcs, HEOOXOOUMYID UM s BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIICIIHOIO BKIIYEHUS B JKU3Hb COLIMYyMa, MPOJOJDKCHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTaBiSIIOIIUMHM  TIpeIMETa «XUMUSD» SBISIOTCA 0a30Bble KypChl —
«Oprannueckas xumuss» U «OOmAass M HEOpPraHWYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEPKaHUSI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUW MO HEOPTaHWYECKOW XUMHU (C BKJIIOYEHUEM 3HAHUM U3 OOIIeH XUMHUU) U
OpraHn4eckor xumuu. PopMUPOBaHME JAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PAcCMOTPEHHUS BCEr0 MHOT000pasus
BEILECTB HA OCHOBE OOIIUX MOHSATUM, 3aKOHOB U TEOPUN XUMUH.

Crpyktypa conepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass Xumus» chopMUpOBaHA B IMPOTpaMMe MO XUMHUU HAa OCHOBE
CUCTEMHOT0 TOAXOJa K H3YyYCHHIO Y4YeOHOro Marepuajia M 0O0yCIOBJIEHA
UCTOPUYECKU  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW Ha  ONpPEACIEHHBIX
TEOPETUYECKUX YypOBHAX. Tak, B Kypce OpPraHMYeCKOW XHMHUHU BEIIECTBA
paccMaTpUBaIOTCSl Ha YPOBHE KJIACCMYECKOM TEOpUM CTPOCHUS OPraHMYECKHUX
COCAVHEHUN, a TaKXe HAa YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
npeAcTaBiIeHU O CTpoeHun BemlecTB. CBefeHUs 00 H3y4aeMbIX B Kypce
BEILECTBAaX JAIOTCA B Pa3BUTHUU — OT YTIJIEBOJIOPOJIOB JI0 CIOKHBIX OMOJOTHYECKHU
AKTUBHBIX COEJMHEHUU. B Kypce OpraHM4eckoll XWMHUHM MOJYYalOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKON CBS3H, KIAaCCU(MUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMUUYECKOUN pEAKIIUH.

[Ton HOBBIM yrimom 3peHuss B TmpeameTe «Xumus» 0a30BOTO  YPOBHS
paccMaTpUBAaeTCs M3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKU MaTepuan # (PaKTOJIOTHYECKHUE CBEJACHUS O BEIIECTBaX U
XUMHUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» OOYyYaIOMIMMCSl TPEJOCTABIAECTCS BO3MOXHOCTh OCO3HATh 3HAUYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UITHH,



ryo)ke TOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMI S5TOro 3akoHa — OT
06001aromel 10 0OBICHSIONICH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUMN O BaXXHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOEHUH,
CBOMCTBaX W NMPUMEHEHHUM, a TAKXKE O XMMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TpOTeKaHusi jgomoyiHgercss B kypcax 10 um 11 kmaccoB
AJIEMEHTaMH  COJIEP’KAaHMsI, HUMEIOMIMMH KYJIbTYPOJIOTHYECKUA U TNPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMd, PacKpbIBalOT €€ pojb B IO3HABATEIbHON W MPAKTUYECKOU
JESITEIbHOCTA 4YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHHUS K IIPOIIECCY
TBOPUYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBAThCA B OOIIECTBEHHO © JIMYHOCTHO 3HAYUMBIX
npoOieMax, CBS3aHHBIX C XHMHEH, KPHUTHYECKH OCMBICIMBATh WH(OOPMAIMIO U
NPUMEHATh €€ A TIONOJIHCHHWS 3HAHWH, pelIeHUS WHTEUICKTYadbHbIX H
AKCIIEPUMEHTATBHBIX MCCIEAOBATENbCKUX 3a/1au. B 1menom copepkanue yueOHOTO
npeaMera  «XUMHUS»  JaHHOTO  YPOBHS  HW3YYCHHS  OPHUCHTHPOBAHO  HA
dbopMupoBaHUEe y OOYYaIOIMUXCS MHUPOBO33PEHUYECKONW OCHOBBI IS TTOHUMAHHMSI
bunocopckux WACH, TaKUX KaK: MaTepHaTbHOEC EAMHCTBO HEOPTaHUYECKOTO M
OpTraHUYECKOTO MHpa, OOYCIIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTpOEHHEM, TI03HABAEMOCTh TMPUPOJTHBIX SBJICHHA MYyTEM OKCIIEPUMEHTAa U
peIICHUST TMPOTHUBOPEYUN MEXKIy HOBBIMH (akTaMH H  TCOPETUUCCKUMU
MIPEANOCHUIKAMH, OCO3HAHNE POJM XUMUU B PEIICHUN IKOJIOTHYECKUX MpoOiem, a
TaKKe MPo0IeM cOepeKEHUS YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUN U MATEPHUATIOB.

B rmmane pemienwms 3amad4 BOCTIHMTAHMS, PAa3BUTHUS W COIMATHM3AIIAN
oOydJaromuxcss TPHUHATHIC TPOTPAMMON MO0 XWMHUU TOJIXOMbI K OIMPEICICHHUIO
colepKaHUsT M TOCTPOCHHSI TpEeaMeTa MPeayCMaTpuBalOT  (OPMUPOBAHUE
YHUBEPCANbHBIX y4E€OHBIX JEWCTBUH, HMEIOMMX 0a30Boe 3HAUYCHHUE IS
Pa3IUYHBIX BHJOB JEATCIBHOCTH: peEIIeHUsS TMpoOJieM, TIOWCKa, aHalu3a W
00paboTku nHbopMaIK, HEOOXOUMBIX IS TPHOOPETCHUSI OTBITA MPAKTHIECKON
U HCCIIEIOBATEIICKOW JEATENHHOCTH, 3aHUMAIONICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke mpemomaBaHuWs XUMUM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE CPEAHETO 001Iero 00pa30BaHMsl, IPH OMPEICICHUH
coJlep KaTeIbHOW XapaKTEPUCTUKU IIEJIe HW3Y4YeHHS NpeaMeTa HaIpaBiIeHHUEM
NEPBOCTETICHHONW 3HAYUMOCTH TPAIUIMOHHO TpU3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJaCTH COBPEMEHHOI'0 €CTEeCTBO3HAHMWSI, MPAKTUUYECKOU
JIESITEIHHOCTA YEJIOBEKAa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyNIbTyphl. C
METOJMYECKOM TOYKHM 3PEHUS TaKOW MOAXOJ K OINPEIACICHUIO LEIEH HU3y4YEeHUs
IpeaMeTa SIBJISIETCS BIIOJHE ONPaBIaHHbBIM.



CornacHO HaHHON TOYKE 3pEHHUs TJIABHBIMU LEISMH M3Y4YEHUs IpeIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 KI1.) SIBASIOTCS:

e (¢opMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC MOHATHUS, (PyHIAMEHTAIbHbIC 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHHUE W IMOHUMAHHE CYIIHOCTU JIOCTYIHBIX
000011IeHN MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTUE MPEJICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XHUMHUYECKUX pPEaKIMi, HEOOXOAUMBIX JUIsi MpUOOpETEHUs
YMEHUW OpPUEHTHUPOBATHCS B MHPE BEIIECTB W XUMUYECKUX SIBICHUU,
UMEIOIINX MECTO B IPUPO/JIE, B TPAKTUUYECKOW U MMOBCEAHEBHOM KU3HMU;

e pa3BUTHE YMEHUU U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHHEM XMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM  MPaBUII
0e30macHOro 00palleHus ¢ BEIECTBAMHU.

Hapsny ¢ atuMm, conepkaTenbHas XapaKTEepUCTUKA LIEJIEW U 3a/1a4 U3yYCHUS
npeaMeTa B mporpaMMe Mo XMMHUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME cpeaHero oobmero odpazoBanus. CerojaHs B
npenojaBaHUM XUMUKM B Oojblled  CTEmeHW OTHaéTcs  MPEArnoyYTeHUe
MPaKTUUYECKON KOMIIOHEHTE COJiepKaHusi OOy4eHHUs, OpPUEHTUPOBAHHOM Ha
MOATOTOBKY BBIMYCKHHUKA 00II€00pa30BaTEILHON OpraHU3alliy, BIAJCIONIETO HE
HA0OpoOM 3HaHUN, a (PYHKIMOHAJIBLHOW TI'PAMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHUSAMH aKTUBHOTO TMOJYYCHUSI 3HAHUN M MPUMEHEHUS] UX B PEaIbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKUX 3a]1ay.

B cBs3u ¢ »TUM mnpu u3ydeHUH TpeAMeTa «XUMHS» JTOMUHHUPYIOIIEe
3HaYeHUE MPUOOPETAIOT TAaKKUE LIEJIH U 33]]a4H, KaK:

azanTanys 0O0y4JaroIIMXcs K YCJIOBHUSIM JMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHUE  MHTEUIEKTyalbHO  pPa3BUTOM  JIMUHOCTH, TOTOBOM K
caMOO0Opa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO IPaAaMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIIECTBAMHU U UX
PUMEHEHUEM;

dbopmupoBaHue y OOydYarolmUXCAd  KJIIOUEBBIX HAaBBIKOB  (KIIFOUEBBIX
KOMIIETCHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE JJIS Pa3JIMYHBIX BHJIOB
JEATENHHOCTU: PEIIeHUs TpoOieM, TONCKa, aHaimm3a U o0paboTku WH(pOpMaIuy,
HEOOXOMUMBIX IS TPUOOPETCHHS OMbITa JACATENBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B T[IO3HAHUM XHMHUHU, a TaKXKe JJIg OLEHKH C MO3UIUI
AKOJIOTMYECKON O€30MacHOCTA XapakTepa BIMSHUSA BEIIECTB M XHUMHUYECKHUX
MPOLIECCOB HA OPTraHU3M YEJI0BEKA U MPUPOJTHYIO CPENY;



pa3BUTHE I103HABATENIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEW 00YYarOMIMXCS: CIOCOOHOCTH CaMOCTOSATEIHLHO MTPUOOPETATh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBUHU C )KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIH30BAThH
COBpeMEHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUM JJI1 TIOMCKA W aHaiHu3a y4eOHOH U
HAYYHO-TIOMYJISIPHON MH(DOpMAIIUU XUMHUECKOTO COJIEP KAHMUS;

dbopMupoBaHUE U Pa3BUTHE Y OOYYAIOIIMXCA ACCOLIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII0AATeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOMMBI, B YaCTHOCTH, MpH IUIAHUPOBAHUU M TMPOBEACHUU XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydallmmxcsid YyOeKIEHHOCTH B T'yMAaHHUCTHYECKOU
HaMpPaBIEHHOCTH XUMHUH, €€ BaXXHOW PONM B PEHICHUHM TI00aIbHBIX MPOoOIeM
paIoHAaIBFHOTO MPUPOAOIIOIE30BAHNSA, TOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB U
COXPaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTO
OTHOIIIGHUSI K TPUPOJIE W CBOEMY 3/I0POBBIO, a TakKe MPUOOPETCHHUS OIbITa
UCTIONb30BAaHUSl TONYYCHHBIX 3HAHWUW I TPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBIICHUSMHU.

B yuyeOHOM mnaHe cpeaHero oOmEero oOpa3oBaHUS MNPEAMET «XUMUD)
6a30BOTr0 ypOBHS BXOJHT B COCTaB MpeAMETHOH obnactu «EcTecTBeHHO-Hay4YHBIC
IPEIMETHI.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIs1 U3YyYEHUS XUMHUH, HA OA30BOM YPOBHE
cpeanero obmiero oOpa3zoBanusi, coctapiseTr 68 yacos: B 10 kimacce — 34 yaca (1
yac B Heaenro0), B 11 kmacce — 34 gaca (1 gac B Hezielnio).

COJEPKAHUE OBYYEHUA
10 KVIACC
OPITAHUYECKAS XUMUA

TeopeTruyeckne 0CHOBbI OPraHMYECKOM XUMHUH

[IpeameT opraHNYeCKON XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE B
IOJIyYEHHH HOBBIX BEIIECTB M MaTepuajgoB. Teopuss CTpPOEHHsS OPraHHYECKHX
coenuHeHnil A. M. BytiepoBa, €€ ocHOBHbIE N0JI0KEHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCKUX BemlecTB. lomomnorus, wu3oMmepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COECIMHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenue o kjaccupuUKaluu opraHmdyeckux BemniecTB. HomeHkiatypa
OPraHUYECKUX COCIMHEHUH (CUCTEMaTUYeCKas) W TPUBUAIBHBIE HAa3BAHMS
BAKHEUIIINX MPEICTABUTENIEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHMSI BEIIECTB M MX MPEBpPAILCHUI:
O3HaKoOMJIEHHE ¢ o0Opa3llaMu OpraHMYeCKMX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYeCKHX BELIECTB, HAONIOACHHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB I10 NPEBPALIEHUIO OPraHUYECKUX BEILECTB
[pU HarpeBaHuu (IJ1aBJIeHUE, 0OYTIMBAaHUE U TOPEHUE).



Yraesoaopoasl

AJNKaHBl: COCTaB M CTPOEHUE, TOMOJOTHYECKHMU psf. Meran um 3TaH —
OpoCTeIIne MPEACTaBUTENN aJKaHOB: (U3NYECKUE M XHUMHUYECKHE CBOWMCTBA
(peakuuy 3aMelleHHs] W TOPEHMs), HAxXOXKJIEHUWE B IMPUPOJE, IOIYyYEHUE M
IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKHI psii. DTHIEH U MPOMMUIEH —
OpocTeiine MpeACTaBUTEIN aJKEHOB: (PU3MYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJONCHUPOBAHMS, THUApATallMd, OKHUCJIEHUS H
NOJINMEPHU3ALIMH ), TOJYYEHUE U IPUMEHEHHE.

Anxaauensl: Oytamuen-1,3 u metunOyragueHn-1,3: cTpoeHue, BakHEUIIHE
XUMHUYECKHE CBOWCTBA (peakuus nonumepusanuu). [lomydeHrne CHHTETUYECKOTO
Kay4yKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, FTOMOJIOTMUECKUN psifl. ALleTUsIeH
— TMpPOCTEHIINHA TpeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3NUecKue Hu
XUMHUYECKHE CBOMCTBA (pEaKLMHU TMAPUPOBAHUS, TAJIOTEHUPOBAHUS, THIpaTALUH,
TOpEHUs), IOJyYEHNUE U IPUMEHEHUE.

Apenbl. benszon: cocraB, cTpoeHue, (GU3NYECKUE M XUMHUYECKHE CBOMICTBa
(peakuuu raJoreHupOBaHMS U HUTPOBAHUSA), MIOIYYEHUE U NIPUMEHEHUE. 10.1yo:
cocmas, cmpoeHue,  Quauueckue U  XumMuuyeckue  ceoucmea  (peakyuu
2aN02EHUPOBANU U HUMPOBAHUS), NONyYeHue U npumerenue. TOKCUUHOCThb

apeHoB. ['eHeTHuYeckass CBA3b MEXAY YIJIEBOAOPOJAMHM, IPUHAUICKALUMU K
pa3INYHBIM KJIaccaM.

[IpuponHblE MCTOYHMKH YTIEBONOPOIOB. I[IpupomHBIii Ta3 W IONYTHBIE
He(TsaHble ra3pl. Hedte m e€ mpoucxoxaenue. CrnocoObl nepepaboTKu HePTH:
NEPErOHKA, KPEKUHI (TEePMUYECKHM, KaTaIUTUYECKUW), mnuposn3. IIpoaykTs
nepepaboTku He(TH, UX TPUMEHEHHE B MPOMBILUIEHHOCTA U B ObITy. KaMeHHBbII
yroJb U MPOAYKTHI €r0 NepepadoTKH.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M WX IPEBPALLCHUN:
O3HaKOMJIEHHE C o0pa3llaMd IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUICKLUHU
«Hedpts» u  «VYromp», MOACIUPOBAHWE  MOJIGKYJ  YIJIEBOJAOPOJIOB U
raJIOr€HOMPON3BOIHBIX, MMPOBEICHUE MPAKTUYECKOW PabOThI: MOITYYEHHE 3TUIICHA

Y U3Y4YEHHE €Tr0 CBOMCTB.

Pacuérnpie 3amaun.

Boruncnennss 1o ypaBHEHHMIO XHUMHUYECKOW peakuum (Macchl, 00BEMa,
KOJINYE€CTBA MCXOJHOI'O BEIIECTBA WJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WIN MPOAYKTOB PEAKIIHH ).

Kucaopoacogepskaniue opranudeckue coeuHeHus!

[IpenenbHble OMHOATOMHBIE CHUPTHI. MeETaHON U OTAHOJ: CTPOCHME,
bu3MYecKkue MW XUMHUYECKHE CBOMCTBA (peakiuyd C AaKTUBHBIMH METajllaMH,
rajoreHOBOJIOPOJIaMH, TOpPEHHUE), NpUMEHEHHE. BoJOpOoaHBIE CBI3U MEXIY
MOJIEKyJlaMu CIIUPTOB. JIeHCTBUE METaHOJIa U ATaHOJIa Ha OPTaHU3M YEJIOBEKaA.

MHOroatoMHbl€  CHUPTHI. DTUJCHIJMKOJbL W  TJIMUEPUH: CTPOCHUE,



bu3MYeckue W XUMHUYECKHME CBOMCTBA (B3aUMOJEHCTBHE CO IIEJIOYHBIMU
MeTajlaMHi, KaueCTBEHHAsl peaklusi Ha MHOTOaTOMHbIe cnupthl). JlelicTBue Ha
OpraHu3M 4YesoBeka. [[puMeHeHne TIniepruHa U STUJIEHTJIUKOIIS.

®deHon: CTpOCHUE MOJEKYbl, (U3UYECKHEe W XHMHYECKHE CBOWCTBA.
ToxcuunocTh denona. [lpumenenue penomna.

Anpneruapl U kemouwvl. DoOpMalbAECTHUI, aLETAIBICTUN. CTPOCHHUE,
dusnueckre W XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCICHUS W BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINN), OJyYeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpejeibHbIE KAapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCyCHAsl KUCTOTHI: CTPOCHHE, (DU3NYECKHNE W XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue g Kiacca KUCIOT, peakius 3TepruduKaIium), moaydyeHne U MpuMeHeHune.
CreapuHOoBasi M OJICMHOBAs KHCIIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KUCIOT. MbLTa KaK COJIM BBICIITUX KaPOOHOBBIX KHCIIOT, KX MOIOIIEE JICUCTBHE.

Cnoxnble 3GuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KucioT. [wmaponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xxupoB. buonoruveckas
pPOJIb KUPOB.

YraeBoawl: coctaB, KilaccuPukaimus — yrieBogoB  (MOHO-, JU- WU
nonucaxapuabl). ['oko3a — npocTedmmii MoHOCaxapu: OCOOEHHOCTH CTPOCHHS
MOJIEKYJIbl, (U3MYECKME W XHUMHUYECKHE CBOMCTBa (B3aMMOJCICTBUE C
ruapokcuom Meau(ll), okucieHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHME TJIFOKO3bl), HAXOXKJIEHHWE B MPHUPOAE, NPUMEHEHHE,
ounonorunyeckas poiib. PotocruHre3. PpyKTO3a KAK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a kak npupojasbsie noiaumepsl. CTpoeHHe Kpaxmana u
HeJUTt0NI03bl.  PU3MUECKME W XUMUYECKHE CBOMCTBAa Kpaxmaina (THApOJIU3,
KayeCTBEHHAsl PEaKIIUs C HOJIOM).

OKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX IPEBpAIICHUIL:
IpOBEJICHNE, HAOMIOJEHUE W ONHMCAHME JEMOHCTPALMOHHBIX OMNBITOB: T'OPEHUE
CIUPTOB, Ka4E€CTBEHHBIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcusioM wmenu(Il)), MHOroaToOMHBIX CHHUPTOB (B3aUMOJEHCTBHE TJHULEPUHA C
rugpokcugom meau(ll)), anbaernioB (OKMCI€HHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) u ruapoxcumom wmemu(ll), B3ammomeiicTBue Kpaxmalia € HOJOM),
IIPOBENICHNE MTPAKTUIECKON pabOThI: CBOWCTBA pacTBOPa YKCYCHOM KHUCITIOTHI.

Pacuérnble 3anaun.

Boluucnenuss mo ypaBHEHHMIO XHWMHYECKOW peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM IMPOJIYKTa PEAKLMH 10 W3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXO/HBIX BEIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcozepxkaliye OpraHu4eCcKue COCTUHEHMS.

AMUHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHUYECKHe COoeAUHECHHs. Duznueckue
U XMMHYECKHE CBOMCTBa aMHHOKHCIOT (Ha MpUMEpe TiauiumHa). bruonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak NpUpOAHBIE BBICOKOMOJEKYJSIpHbIE coeanHeHud. [lepBuunas,
BTOpUYHAS M TPETHYHAs CTPYKTypa OeikoB. XMMHUYECKHE CBOWCTBA OEJIKOB:



TUIPOJIN3, IEHATYPALIMsl, KAYECTBEHHbIE pEaKIMU Ha OEIIKH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YYEHHsI BEIIECTB M HX MPEBPAILICHUMN:
HAOJIIO/ICHUE U ONHMCAHUE JEMOHCTPALIMOHHBIX OMNBITOB: JACHATYypalus OEIKOB IpH
HarpeBaHUM, IBETHBIC PEAKLIUN OEITKOB.

BbicokoMosIeKyJISIPHBIE COCAUHEHUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEJUHEHUN: MOHOMED,
IIOJIMMED, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEpPU3ALNN, CPEIHAS MOJIEKYISIpHAs
macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
NOJIMMEPU3ALNS U TTOJIMKOHACHCALINSL.

OKCHEpPUMEHTAIBHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLECHUIA:
O3HaKOMJIEHUE C 00pa3laMH MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBSI3H.

Peanmu3zanus MeXIpeAMETHBIX CBS3CH MPU U3YUCHUN OPTaHHUSCKON XHMMHUHU B
10 kjmacce OCYIIECTBISETCS Yepe3 HCIONIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TIOHSATHH, TaK W TIOHATHH, SBISIONUXCS CHCTEMHBIMH JUIS OTACIBHBIX
IPEIMETOB €CTECTBCHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHS: SBIICHUE, HAYYHBIH (DaKT, TUIIOTE3a,
3aKOH, TCOpHS, aHAJU3, CHHTE3, KIacCH(HUKAIUA, NMEPHOANIHOCTD, HAOIIOICHUE,
U3MEPCHHE, SKCIIEPUMEHT, MOICIIMPOBAHHE.

dwusmka: Mmarepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJIEKYIIa,
SHEPreTHYSCKUN YPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoOe COCTOSIHHE
BEIIeCTBA, GU3NUYCCKUE BEITMUNHBI U €AMHUIIBI KX U3MEPCHHS.

buonorus: xierka, opranm3Mm, Ouocdepa, OOMEH BEHIECTB B OpraHU3ME,
dorocuHTE3, OWOJIOTMYECKHM AaKTHBHBIC BellecTBa (OCIKH, YIJIEBOMBI, KHUPHI,
bepMeHThI).

I'eorpadusi: MUHEpaIIbl, TOPHBIE TIOPOJIBI, IMOJIE3HBIC MCKOIAeMbIC, TOIUIHBO,
pecypchl.

TexHONOTHS: THINEBbIC TMPOMYKTHI, OCHOBHI PAallMOHAILHOTO MHUTAHWS,
MOIOIIME CPEJCTBA, JICKAPCTBEHHBIC M KOCMETUYCCKHE TpenapaThl, MAaTCPHUaIbl U3
UCKYCCTBCHHBIX U CHHTETHYCCKUX BOJOKOH.

11 KIIACC
OBIIAA U HEOPTAHNYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMUH

XUMUYeCcKU 3ieMeHT. AToM. Sapo aroMa, U30TONBI. DJIEKTPOHHAs
000J109Ka. DHEPreTUIeCKUe YpOBHH, IMOJAYPOBHUA. ATOMHBIC opOWTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeiesieHus IJIEKTPOHOB MO OpOUTAISIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpAIHs aTOMOB.

[Teprnonnueckuit 3akoH u Ileproanyeckas cucremMa XUMUYECKUX JIEMEHTOB



JI. 1. MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKOHA U [leproamdeckon cucTeMbl
xuMHuueckux sneMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOpHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA W3MEHEHHUS CBOWCTB XUMHUYECKHX DJJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTBIX W CIOXKHBIX BEHIECTB MO TPyIIaM U IEPUOJIaM.
3HavyeHue NepruogNIYECKOro 3aKOHA B pPa3BUTUHU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. Buabl XUMHUYECKOW CBS3H
(KOBaJIEeHTHAsl HEMOJISIpHAsi W TOJISIpHAsi, MOHHAS, MeTajuIMdeckas). MexaHu3Mbl
oOpa30oBaHHS KOBAJICGHTHONM XWMHUYECKOW CBS3W (OOMEHHBII H JOHOPHO-
aKLenTopHslii). BomopoaHas cBA3b. BaneHTHOCTb. DIEKTPOOTPHULIATENBHOCTS.
Crenenb okucieHusi. VOHbI: KaTHOHBI W aHUOHBI.BeliectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. [ HIIBI
KPUCTANIMYECKUX  PEIIETOK. 3aBUCUMOCTh CBOMCTBa BEHIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKHU.

[lTonstne o mucnepcHeix cucrteMax. VICTUHHBIE U KOJUIOUMAHBIE PACTBOPBIL.
MaccoBas n0J1s BewecTsa B pacTBOpE.

Knaccuduxanus HEOPTraHUYECKUX COCIUHECHUMN. Homenxkiarypa
HEOPraHUYECKUX BelIecTB. [eHerndeckas CBA3b HEOPraHUYECKUX BELIECTB,
IIPUHALICKAIUX K PA3JIUYHBIM KJIaCcCaM.

Xumuueckass  peaknus.  Knaccudukamuss — XMMHYECKHX — peakiuid B
HEOPraHUYECKOM M OpPraHWYeCKON XHWMHH. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHHS YIHEPTUH ITPU XUMUUYECKUX PEAKLIUSIX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT paznudHbIX (pakTtopoB. OOpaTHMbIe
peakuuu. XuMHYECKOe paBHOBecue. DaKTOpbl, BIHSIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutuyeckas auccouuanus. CuiabHble U ciiadbie a5ekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpaIbHasl, IIEIOYHAS.

OKUCIUTENHEHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.

OKCIEpUMEHTAIIBHBIE METOJIbl HM3YyYEHHUS BEUIECTB M MX MPEBPAILCHHIL:
neMoHcTpanusa taonui «llepuogudeckas cuctema XUMHYEeCKux 3nemeHToB [[. .
MenneneeBay, U3ydeHUE MoOJieNied KPUCTAJUTMYECKUX PEHIETOK, HAaOIIoACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3I0KEHUE TEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KATAIM3ATOPA, OMPEJAEICHUE CPE/Ibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIHHOTO HWHJMKATOpPa, pEaKIUM MOHHOro oOMeHa),
MPOBEICHUE MPAKTUUECKON paboThl «BiausHue pa3nuuHbIX (GAaKTOPOB HA CKOPOCTH
XAMUYECKOU PEAKLINY.

Pacuérnbie 3anaun.

Pacuérel 1O ypaBHEHMAM XUMHUYECKHX pEAKLIHMH, B TOM 4YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHl C HCHOJIb30BAHUEM TMOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuveckast xummust

Hemeramnel. Ilonoxenune HemeraiuioB B Ilepuonnueckord  cucreme
xumuueckux sneMeHtoB JI. M. MenneneeBa U OCOOEHHOCTH CTPOEHHSI aTOMOB.



®dusnyecKkue CBONWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOoa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dochopa, yraepomga W KpeMHHs) W WX  COCAWHEHUUW  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHHUI ).

[IpumeHeHnEe BaXXHEHIIUX HEMETALUIOB M HX COCAMHEHUW.MeTasuibl.

[Tonoxxenue metaioB B [leproanyeckoil cucteMe XMMUYECKUX I1EMEHTOB /1.

N. MenneneeBa. OCOOEHHOCTH CTPOCHUSI DJEKTPOHHBIX 000JIOYEK aTOMOB

meramioB. OO6mme Qusndeckue cpoicTBa MeTamwioB. CINIaBel METaJLIOB.

DIIEKTPOXUMUUYECKUI PSIJT HAITPSKEHUI METAJIOB.

XHUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAJJIOB (HATPUM, Kalluid, KaJbIIHM,
Mar"uii, amoOMUHUHI, IMHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crnocoObl MmonydeHus: MetauuioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYCHHS BEIIECTB W HMX MPEBpaICHHI:
U3y4YeHUE KOJUIEKIMU «MeTamibl U CIUIaBbl», OOpa3llOB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTAJBHBIX 3a7a4, HaONIOJEHHEe U OIHUCAHUE JIEMOHCTPALIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHIA AIFOMUHUSI C PACTBOPAMHU
KHUCJIOT U IIeJI0Ue, KaUeCTBEHHbIEC PEAKIIMU Ha KATHOHBI METAJLJIOB).

Pacuérnblie 3anaun.

Pacu€Thl macchl BeliecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacy€Tbl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponb xumum B oOecrieueHHH 3KOJIOTUYECKOM, YHEPreTUYeCKON U MHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [lOHSTHE O HAy4HBIX METOJaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  MPOMBIIIICHHOTO
MOJIyYEHUS BaXKHEUIIINX BEILIECTB.

UYenoBek B MHUpE BEHIECTB M MaTEpPUATIOB: Ba)KHEWIIHWE CTPOUTEIIbHBIC
MaTepuasnbl, KOHCTPYKIMOHHBIE MaTepualbl, KpacKu, CTEKIO, KEpaMHKa,
MaTepuasnbl JUisl 3JIEKTPOHUKH, HAHOMATepHUalbl, OPraHUYECKUE U MUHEpaJIbHbIC
yI00peHusl.

XuMHusi U 3J0POBbE YEIIOBEKA: IpaBUJia HCIIOJIb30BaHUSL JIEKAPCTBEHHBIX
penaparoB, MpaBuja 0E30MacCHOTO WCIIOIb30BAHUS MPEMapaToB OBITOBON XUMUU
B [IOBCEJITHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzamust  MeXnpeaIMETHBIX  CBA3€H TpU  H3YYeHHH OOmed u
HEOpranndeckom xumuu B 11 kitacce ocyliecTBIISIETCS Ye€pe3 UCIOJIb30BAHUE KAK
OoOlIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TOHSTHHA, SBISIOIIUXCA
CUCTEMHBIMH JIJIs1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TMOHSATHUS: HAy4YHBIM (DakT, rumoresa, 3aKOH,



TEOpUsi, aHalu3, CHUHTE3, KiIaccuPukamusi, MepUOIUYHOCTh, HAONIIOJECHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

®duszuka: MaTepus, SHEPTUs, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, MOH,
U30TOII, PaJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUUECKUN YPOBEHbB, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, (PU3NUYECKHE BEIMYMHBI U €IMHUIIBI MX
U3MEPEHHUs, CKOPOCTb.

buonorusi: kierka, opraHu3M, JKocHcTema, Ouocdepa, Makpo- U
MUKPODJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIMBO,
PECYPCHL.

TexHoyorus: XuMU4YecKasi MPOMBIIIIEHHOCTh, METAJUTYPIusi, MPOU3BOJICTBO
CTPOUTENIPHBIX MAaTEPUAJIOB, CEJIbCKOXO03UCTBEHHOE ITPOU3BOJICTBO, IHUILEBAs
IPOMBINIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX MpernaparoB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHUasOB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNN
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBAaHUA K PE3yJIbTaTaM OCBOCHUS
OoOy4aromIMMHCS MPOTPaMM  CpelHero oOmero o0pa3oBaHusi (JIMYHOCTHBIM,
METanpeIMETHbIM U TpeaAMeTHbIM). HaydHO-MeTonuuYecKo OCHOBOWM  1Ijist
pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS IPOrpaMM CpEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO.

B coOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MpeaMeTa «XUMHUsD» Ha YPOBHE CPEIHETO
oO1rero o0pa3oBaHusl BbIJIEICHBI CAEAYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYaIOIIMMHCS POCCUUCKOW TIpakJAaHCKOW HJIEHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITENIbHOCTH U CAMOOTPEIEIICHHIO;

HaJIM4KUe MOTHUBAIIUU K 00YUYEHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKACHHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAIULINIA 0a30BOM HAYKU XHUMUU;

TFOTOBHOCTh M CHOCOOHOCTh OOYyYaroUIuxcsi pPyKOBOJCTBOBATHCS B CBOEH
JEeSATENbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIUMH 1IETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YKe MPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYpbl U CIIOCOOHOCTHU CTAaBUTh
LEJIN U CTPOUTD KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUSI MpeAMeTa «XUMHS» JTOCTUTalTCsS B
€AUHCTBE Y4YeOHOH M BOCIHUTATEIbHOM JEATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTHUYECKUMH, COLUOKYIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU
U HJealaMd POCCUKCKOTO TIpakJAHCKOro OOLIECTBA, MPUHATHIMH B OOIIECTBE



HOpMaMU W TpaBWIaMH  TMOBEJCHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAaMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
00yyJaromuxcsi.

JIuyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPaAXKaIOT
c(hOpPMHPOBAHHOCTh OTbBITA TO3HABATCILHOW W TPAKTUUCCKOU JCATEIHHOCTU
0Oy4JaroIuMXcs M0 pean3alii IPUHATHIX B 00IIEeCTBE IIEHHOCTEH, B TOM YHUCIIC B
YaCTH:

1) rpaskIaHCKOr0 BOCIIUTAHUS

OCO3HAHUS 00YJAIONTUMUCS CBOMX KOHCTHUTYIIMOHHBIX TPaB U 00S13aHHOCTEH,
YBAXEHUSI K 3aKOHY U IIPABOMOPSIIKY;

MPEJCTABICHUS] O COIMAIIBHBIX HOpPMaxX M IpaBWiIaX MEXKIMYHOCTHBIX
OTHOIIICHHUHN B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOH TBOPYECKOH JEATEILHOCTH TIPH CO3JIaHHH
y4eOHBIX MPOCKTOB, PEIICHUU YUEOHBIX W TO3HABATEIbHBIX 3a/ad, BBHITIOJHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPCHHSI, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3TUYHBIX BUAOB YUCOHOU ACATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCIIMTAHUSI:

IIEHHOCTHOTO OTHONIICHHWS K WMCTOPUYECKOMY M HAyYHOMY HACJICIUIO
OTE€UYECTBCHHOM XHUMUU;

YBOXCHHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPHH W TMPAKTHIECCKOTO
NPUMEHEHUS! XUMHH, OCO3HAHHS TOTO, YTO JOCTIDKCHHS HAayKH €CTh pPe3yJbTar
JUINTETTLHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX OKCIEPUMECHTAIBHBIX  TIOUCKOB,
TIOCTOSTHHOTO TPY/JIa YUEHBIX U MTPAKTHUKOB;

WHTEpECAa W II03HABATCIBHBIX MOTHBOB B TIOJYYCHHH W IOCIIEAYIOIIEM
aHanu3e WHQPOPMAIUU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTECYECTBEHHOM
XUMMH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSI:

HPaBCTBEHHOT'O CO3HAHMUSI, STHYSCKOTO ITOBEICHHS,

CIIOCOOHOCTH OIICHUBATH CUTYAaIlMH, CBSI3aHHBIC C XUMHUUYECCKUMU SIBJICHUSMH,
¥ IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBCHHBIC
HOPMBI B [ICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJACHHE M IOCTYIIKHM CBOHMX TOBApHIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IIOCICACTBUN 3THX
MTOCTYIIKOB,;

4) opMHpPOBAHHS KYJIbTYPHI 310POBb:

MOHUMAaHMS IIEHHOCTEH 3J0pOoBOTO M Oe3omacHoro obpasza JKH3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HMYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOmoeHUsT TIpaBUJI OE€301acHOr0 OOpaleHus ¢ BEIIECTBAaMH B OBITY,
IIOBCEHEBHOM )KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHUMAHMS I1IGHHOCTH TIPaBWJ HWHIWBUIAYAJbHOTO U  KOJJICKTHBHOIO



0e30MacHOro MOBEICHUS B CUTYallUsIX, YTPOKAIOIIMUX 3/I0POBbIO U KU3HU JIIOACH;

OCO3HAaHUS MOCJIEICTBUNA M HENPUSATHS BPEAHBIX MPUBBIYEK (YMOTPEOSICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHHUS);

5) TPyA10BOT0 BOCIUTAHUS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEI0BATEIbCKOU
JESITeNbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUECKOM M JPYrUX BHJAX
NeSITEIbHOCTH;

YCTAHOBKM Ha AaKTHBHOE YYacTUE B PpEIICHUH NPAKTUYECKUX 3a]ay
COI[MAJIbHOM HAIMPaBJICHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3YYECHHIO Mpodeccuil pa3auyHOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MPEIMETHBIX 3HAHUH IO XUMHUH;

YBaXXEHUSI K TPYAY, JIOAIM TpyJa U pe3yjbTaraM TPYAOBOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYaJbHONW TpPaeKTOPUU
oOpaszoBanus, Oyaymied mpodeccur M peanus3aldd COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U
noTpebHoCTeN 00111eCTBa;

6) 3K0JI0OrHYeCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11e71IeCO00pa3HOTO OTHOIICHUS K TPHUPOJIe, KaK HCTOUYHHKY
CYyILLIECTBOBAHMUS )KM3HH HA 3€MIIE;

MOHUMAHHS TJIOOAJTBHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM, BIHUSHUS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHME MPUPOAHON U COLIMAIBHOM CPEJIbl;

OCO3HAHUS HEOOXOJUMOCTH WCIIOJIB30BAHUSA JOCTHKEHUNW XUMHH  JUIS
pElIeHUs BOPOCOB PallMOHAIBLHOTO MPUPOAOTIOIH30BAHNS;

AKTUBHOIO HEOpPUATHS JACUCTBUM, MPUHOCSIIIMX BpPEI  OKPYXKAIOLIEH
IPUPOAHOU Cpejie, YMEHHsI TPOTHO3UPOBATH HEOJArOMPHUATHBIE JKOJIOTHYCCKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX JIEUCTBUH U MPEJOTBPAIIATh UX;

HaJM4Usl PA3BUTOTO SKOJIOTUYECKOTO MBIIIJICHHUSI, SKOJIOTMYECKON KYIbTYpHI,
OmbITa NEeSTETbHOCTU HKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IIO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLHAIBHOU
NpPaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSITH HJEOJIOTUU
xemodoouw;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH;

NOHUMAaHUSl CHenU(PUKA XUMHH KaK HayKd, OCO3HaHUs €€ poiau B
dbopMUpPOBaHUN PALMOHATHHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
IPeICTaBIeHUs 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIICHUU NPOoOJIeM COXpaHCHHUS
IPUPOJIHOTO PAaBHOBECHS;

yOeXIEHHOCTH B  0OCOOOM 3HAYMMOCTH XMMHHM JUIS  COBPEMEHHOMU
UMBWIN3ALUKA: B €€ TyMaHHCTUYECKON HAMNpPABICHHOCTH W BaXHOM pOJIM B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPbl, PEIICHUU TI00ATBHBIX MPOOIeM



YCTOMYHMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, YHEPreTUYECKOW, MUIIEBON U
AKOJIOTMYECKON O€30MaCHOCTH, B PAa3BUTHH MEIUIMHBI, OOECIEYEHUH YCIIOBUMI
YCHOEIIHOTO Tpyla MW OKOJIOTMYECKH KOMMPOPTHOM IKHM3HM KaXKIOrO YJeHa
o0IIecTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOJOB
MO3HAHMSI, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOIb30BAThH

HOJy4aeMble 3HAHUS Ul aHalu3a U OOBSICHEHUS SIBIICHUI OKPY)KAIOLIETO MUpPA U
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS JieiaTh 0OOCHOBAHHBIC 3aKIIIOUEHUS Ha
OCHOBE HAayuyHBIX (D)aKTOB M HMEIOUIMXCS JAHHBIX C LENbI0 TOJY4YeHUs
TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIFHO HCIIOJB30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus mpoOiieM B peambHBIX )XKH3HEHHBIX CUTYaIIHAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM I TEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3oOBaHUIO W
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUU 1O XHMHU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMU;

MHTEpEca K OCOOCHHOCTSAM TpyJa B Pa3iIMYHbIX chepax npodeccuoHaIbHOM

NESATEIBbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATHI

MeranpeAMEeTHBIE Pe3yJbTaThl OCBOCHHS Y4eOHOIrO IpeaMera « XUMHUs» Ha
YpOBHE CpeJIHero o0mero oOpa3oBaHUs BKIIOYAIOT:

3HaYUMbIe i1 (QOPMUPOBAHHS  MHPOBO33PCHUS  OOYUAIOIIUXCS
MEXKIMCIMIUIMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHITHSA, OTPaXKAIOIIUE
IICJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CICHH(PHUKY METOJ0B IO3HAHUS,
UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPIHs, SBICHUE,
IpoLIeCC, CHCTeMa, Hay4YHbIM (haKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCCAOBAaHKE, HAOIIOACHUE, M3MEPEHUE, SKCIICPUMEHT M JIPYTHUE);

YHHBEpPCAJIbHBIC Y4eOHbIC JIeHCTBUS (IIO3HABaTEIbHbIC, KOMMYHHKATHBHEIC,

PETYISTUBHBIC), oOecrieynBaroIue dbopmupoBanue GYHKIMOHATBHOM
TPaMOTHOCTH U COIIMAIILHOW KOMITETEHITUH 00YyYaroIiXCs;
CIIOCOOHOCTh 00yJaromuXxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECCKHUE 3HAHUS M YHUBEpPCAJIbHBIC y4YeOHBIC
JEUCTBHUS B TTIO3HABATEILHOU U COIMANIBHOM MTPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXaOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATCIHbHBIMH, KOMMYHUKATUBHBIMH W PETryJISTUBHBIMU
JICUCTBUSIMH.

OBJaanenue YHHUBEPCAJIbHBIMU YueOHbIMU Mo3HABaTeJbHbIMH
JeCTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUSI:

CaMOCTOSITEIbHO  (OpMYyJIHUpPOBaTH M aKTyallM3WpOBaTh  IMpoOJeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;



onpeacsAT 1eIrn JACATCIbHOCTH, 3ajlaBasg IHapaMCTpbl KW KPUTCPHUU HX
AOCTHUIKCHUA, COOTHOCUTD PC3YJIbTAaThl ACATCIIBHOCTU C ITIOCTABJICHHBIMU LCIISIMU

HCIIOJIB30BATh IIpU OCBOCHUU 3HAHUU HpI/IéMBI JOIrn4C€CKOI0 MBINIJICHUA —
BBIJICJIATh XAPAKTCPHBIC IMPHU3HAKH MOHSITHUA M yYCTaHaBJIMBaTb WX B3aNMMOCBA3b,

UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA ISl OOBSICHEHUS! OTACIbHBIX (PAKTOB U
SIBJICHUIM;

BbIOMpATh OCHOBaHUS M KpUTEpUM JJs KJIacCU(PUKALUMU BEIIECTB U
XUMHYECKUX PEAKLIN;

YCTaHABIIMBaTh MPUYMHHO-CIECICTBEHHBIE CBA3M MEXAY H3y4aeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, TIO
AHAJIOTUU), BBISBISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

IIPUMEHATH B MPOLECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUN CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIETBHBIE TIPE/ICTABIECHUS — XUMUYECKHUM
3HaK (CHMMBOJI) OJJIEMEHTa, XuUMHUYeckas Qopmylia, ypaBHEHHE XHUMHUYECKOU
peakuMy — MNpU PEIICHUH Y4eOHBIX MO3HABATEIbHBIX W MNPAKTUYECKUX 3a/ad,
OPUMEHSATh Ha3BaHHbIE MOJEJIbHbIEC NIPEICTABIEHUS JUISl BBISIBICHHS XapaKTEPHBIX
NPU3HAKOB U3yYa€MbIX BEILIECTB U XUMUYECKHUX PEaKLUM.

2) 06a30BbIe HCCIEI0BATEIbCKHE TeHCTBHUS:

BJIQJIETh OCHOBAMH METOJOB HAay4YHOTO IIO3HAHUS BEIIECTB M XWMHYECKHX
peakumii;

(opMyIHpOBaThH LETU U 3a/1a4d UCCIIEI0BAHUS, UCIIOIb30BATh MIOCTABICHHBIE
U CaMOCTOSITENBHO C(OPMYIUMPOBAHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA
NO3HAHUSA W OCHOBBI /I (POPMHPOBAHUS T'MIIOTE3BI MO MPOBEPKE NPABUIBHOCTH
BBICKAQ3bIBAEMBIX CYKJICHUM;

BIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS W IPOBEACHUS
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAATh 32 XOJ0M
npoLecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3ysbTar, (HOpMYIUPOBATH
000011IeHHST ¥ BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YyJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOJCIIAaHHON paboTe;

npuoOOpeTaTh OMBIT YYEHWYECKONW MCCIIENOBATEICKOW W MPOCKTHOM
JESITeNIbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTh K CAaMOCTOSTEILHOMY
MOUCKY METOJIOB pEIICHUS] MPAKTUYECKUX 3aJay, IMPUMEHEHUIO Pa3IUYHBIX
METO0B IIO3HAHMSI.

3) padora ¢ undopmanmeii:

OPUEHTHPOBAThCS B PA3IUYHBIX HMCTOYHUKAX WHPopManuu (HaAy4dHO-
NOMyJIsipHAasl JUTEpaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPABOYHbIC IOCOOMUS,
pecypcbl MIHTEpHETa), aHanmM3upoBaTh WH(POPMAIIHMIO PA3NMYHBIX BUAOB U (HOpM
peACTaBICHUSA, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTD u
HEIIPOTUBOPEYUBOCTD;



dbopMyIHpOBaTH 3aMPOChl U MPUMEHSITH PA3IMYHBIE METOJbI MPHU MOUCKE U
otbope wuHpOpPMAIIUM, HEOOXOAUMOW IS  BBIMOJHECHHS YYEOHBIX 3ajad
onpeeIEHHOTO TUTIA;

NpUOOpETaTh OIBIT HUCIHOJIb30BAaHUS HUHPOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTHUMAIbHYIO  (QOpMY  IpeICTaBlICHUS
uHpopManmu (cxemsl, rpaduKu, JMarpaMMbl, TaOIUIIbI, PUCYHKH U IPYyTHE);

WCIIOJIB30BaTh HAYYHBIH S3BIK B KA4eCTBE CpeJACTBAa Npu paboTe C
XUMUYECKON uH(pOpMalMeil: TPUMEHSATh MEXKIpeAMETHbIe ((PU3UYECKHe W
MaTeMaTHYEeCKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEeBUATYPbI, HOMEHKIATYPY;

UCIIOJIB30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKUE CPEICTBA
HaTJISTHOCTH.

OBj1ajieHne YHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMY 1€l CTBUSIMH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MON TEMBI B XOJ€ IUaora W/ WiH
JMCKYCCUH,  BBICKa3bIBaTh  HACH, (OPMYIHPOBATH CBOM  MPEIOKEHUS
OTHOCHUTETHHO BBITTOTHCHUS TIPEIJIOKCHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH pe3ylbhbTaTOB ITO3HABATEIHPHOW ACSITEIBHOCTH,
MIOJTYYCHHBIX CAaMOCTOSTEILHO MM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHUECKOW PabOThI MO MCCIICIOBAHUIO CBONCTB
U3Y9aeMbIX BEIECTB, PeaIM3aIlii y9eOHOTO MPOEKTa U (HOPMYIUPOBATH BHIBOIBI
0 pe3yJbTaTaM NPOBEIEHHBIX HCCIICIOBAHWMA IMyTEM COTIIACOBAHUS TIO3UIUN B
X0J1€ 00CYKJIeHHUsI 1 0OMEHAa MHEHUSIMU.

OBj1ajileHNe YHUBEPCAJIbHBIMHU PEryJsiTUBHBIMH 1€ CTBUSIMMU:

CaMOCTOSATENFHO IJIAHUPOBATh M OCYIIECTBISATH CBOKO ITO3HABATEIBHYIO
JEATENBHOCTD, OMpenessis €€ Ieau W 3aJadd, KOHTPOJIUPOBATh M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh MPEIaracMblii  aJTOPUTM JIEUCTBUA NIpH
BBITIOJTHEHUN YYE€OHBIX ¥ MCCIIENOBAaTeIbCKUX 3a/]ad, BbIOMpaTh Haunboee
3¢ exTUBHBIN Ccrmocod WX pemeHuss ¢ Y4E€TOM TOJYYCHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHaIn3a
Y CaMOOIICHKH.

INPEJMETHBIE PE3YJ/IbTATDBI
10 KUIACC

[IpenmeTHble  pe3ynbTaThl OCBOEHUA Kypca «OpraHudeckas XUMHS»
OTpaXKaroT:

c(OpMUPOBAHHOCTh ~ MPEACTABICHUM O XUMHYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpPA, POJIM XHMHH B TIO3HAHUU SIBJICHUM



npupoabl, B  (OPMUPOBAHMHM  MBIINUIGHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM IS pelIeHUs! MPAKTUYECKUX 3a]1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBbIO M MPUPOJIHOMN
cpene;

BJIQJICHME  CHCTEeMOW  XUMHUYECKHMX  3HAaHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XMMHYECKUH DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, AJIEKTPOOTPULIATETLHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyYTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIJIEPOJHBIM CKeNeT, (PYHKIMOHAJIbHAS TpYINa,
paauKai, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN psill, TOMOJIOTH, YTIEBOAOPOIbI,
KHUCIIOPOJ, U a30TCOJEpKallhe COCAUHEHHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMUsI); TEOPUU U 3aKOHBI (TEOPHUST CTPOEHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3bIK XUMHU;, MHUPOBO33PEHUYECKHE 3HAHUSI,
JeXale B OCHOBE MOHMMAaHUS NPUYUHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX
SBJICHUM, (PaKTONOTHYECKUE CBEJACHUSI O CBOICTBax, COCTaBe, MOJYYCHUU H
0€30MacHOM HCIMOJb30BAHUM BaXXKHEHUIIIUX OPraHUYECKUX BEHIECTB B OBITY H
MPAKTUUECKOM JCSITEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKTEPHbIC MPU3HAKU TMOHITHUH,
yCTaHABJIMBAaTh UX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMUCAaHUU COCTaBa, CTPOCHUS U IPEBPAIICHUN OPTraHUYECKUX COEAMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BATh XUMHYECKYIO CHUMBOJIMKY JJIS
COCTaBJICHUSI MOJEKYISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMysl  OpraHMYECKMX BEHIECTB M YPaBHCHUN XUMHUUYECKUX pEaKIuH,
U3rOTaBJIMBATh MOJIEIU MOJIEKYJ OPraHMYECKUX BEIIECTB JJIsi WILTIOCTPAIlUU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAIICKHOCTh H3YUCHHBIX
OpPraHMYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHUIO K ONPEICIEHHOMY
KJIaccy/Tpynne CoeIuHeHU (YIrJIeBOAOPOJbl, KHUCIOPOJ U a30TCOJEpKalIue
COCAMHEHHUSI, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS), JaBaTb MM Ha3BaHUS 11O
cucremarnueckod HomeHknatype (IUPAC), a Takke NpUBOIUTH TpUBUAIbHbBIC
HA3BaHUSI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMUJIEH, alleTUIIEH,
ATWJICHTJIUKONb, TIUIEpUH, (PeHomn, GopMaibIeTul, areTalbIeru, MypaBbHUHAS
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBASI KUCJI0TA, CTEAPUHOBAsI KUCIIOTA, TJII0K034,
bpyKTO3a, Kpaxmad, eJIIr0I03a, TIUIUH);

c(OpPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOM CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TNPHUMEHATHh IIOJOXKEHUS TEOPUU CTPOCHUS
opraHnueckux BemiectB A. M. bytnepoBa 151 00bsICHEHUSI 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTAaBA U CTPOCHMS; 3aKOH COXPaHECHMSI MACChI BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3MYeCKne M XMUMHYECKHE CBOWCTBA THIUYHBIX TMPEICTABUTENICH PpPa3TMYHBIX
KJIACCOB OPTraHMYECKHUX BEIIECTB (METaH, JTaH, JTHJICH, IPOMMWJICH, alleTHJICH,
Oyranuen-1,3, metwnOyramuen-1,3, OeH30JI, METaHOJ], ATAaHOJ, ATUJICHIJIUKOJb,
IMIEPUH, (EHOJ, aleTalbJACTU]l, MypaBbUHAs M YKCYCHash KHUCIJIOTBI, TJIIOKO03a,
KpaxMall, 11eJUTI0JI03a, aMHHOYKCYCHAsl KUCIIOTa), WIITIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKJYy HHMH YpPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMHUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HE(QTh, NPUPOIHBIM Ta3, yroib), CHOCOOBI UX NEPepadOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepabOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCICHUS I10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIECTBA WJIU MPOJYKTa
peakIuyu 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILECTB WJIH MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTb YMEHHUH BJIAJETh CHUCTEMOM 3HAHUN 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIOIb3YEMbIX B XUMHUU MPU U3YyUYEHUH BEIIECTB U
XUMUYECKUX ABJICHUM (HaOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUI COOJIOIATh TIpaBUja MOJIb30BAHUS XUMUICCKON
NOCyZIoO U Ja0OpaTOPHBIM OOOpPYIOBaHMEM, a TAKXKE TpaBHIIa OOpaIieHus ¢
BEILECTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHWH ITUTAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBpALIEHUS] OPTaHUYECKUX BEILECTB MPHU HAIPEBaHUU, MTOTYyUYCHHE
STUJICHA U U3YyYCHHE €ro CBOMCTB, KAayeCTBEHHBIC PEAKIUM OPraHUYECKHUX
BEIIECTB, JCHATypamus OETKOB MPH HArPEBaHWM, I[BETHHIC PEAKIMU OCIIKOB) B
COOTBETCTBHHM C TIpaBWJIaMH TCEXHUKH OC30IAaCHOCTH MpH OOpaIieHuu ¢
BEIIECTBAMU W J1TaOOPATOPHBIM O0OpPYIOBAaHHEM, IIPEACTABIATH PE3yJIbTaTh
XUMHUYECKOTO SKCIEepUMEHTa B (GOpMe 3alliCH ypPaBHEHUHM COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBaTh BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUN KPUTHYCCKH aHAJIM3UPOBATh XHUMHYECKYIO
uH(popManuio, IOJydaeMyl HW3 pPa3HBIX MCTOYHHUKOB (CpeACTBA MacCOBOM
uHopManmu, THTEpHET U APYTHUX);



chOpMHUPOBAHHOCTh  YMEHHMH  COONIOJATh  MpaBWIa  IKOJIOTHYECKH
1IeJ1€CO00pa3HOr0 TOBENEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIENX
COXPAaHEHMSI CBOEIr0 3JI0POBbSl U OKPYXKAIOIIEH NPUPOJHOU CPEIbl, OCO3HABATH
ONIACHOCTb BO3JCHCTBUSA HA >KUBBIE OPraHU3Mbl OIPEACIIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbica mokazatens [IJIK, moscHsaTe Ha mpuMepax crocoObl
YMEHBUIECHUSI W NPEJOTBPALICHUS HX BPEIHOIO BO3JACHCTBUS HA OpraHU3M
YEeJI0BEKa;

JUIsE OOy4YaroIIMXCSd C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBBS: YMEHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JIOCTYIHBIX METOJAaX IIO3HAHMS BEIIECTB U
XUMHUYECKUX SIBJIICHUM;

JUISL  CHEeNbIX M CclIabOBUIALIIMX OOYyYaroluXcs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy o0o3HaueHui JI. bpains nis 3anucu XuMHYECKUX

dbopmyi.
11 KIIACC

[IpenmeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUSD OTPakaroT:

c(hOpPMUPOBAHHOCTb  MPEJCTABICHUI: O XUMHYECKOM COCTaBISAIONICH
€CTeCTBEHHO-HAYYHOM KapTUHBI MHpa, POJM XUMHUU B T[IO3HAHUU SIBIICHUM
npuposibl, B  (GOPMUPOBAHUU  MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAUMOM I PeIlIeHHs TPAKTUUECKUX 3a/1a4
U DKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO U MPUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraONIMe TOHATHS (XMMHUYSCKHH DJIEMEHT, aToM, HM30Tom, s-, P-, d-
ANIEKTPOHHBIE OpPOWTATM aTOMOB, WOH, MOJIEKYJia, MOJb, MOJBSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENIEHb OKHCIICHUS, XUMUYECKasl CBS3b
(KOBaJIEeHTHAsI, MOHHASA, METAJNIMUECKas, BOJAOPOIHAS ), KPUCTAIIIMYECKAs PEIIETKA,
TUIBl ~ XUMUYECKUX  PEAKUUW, PacTBOp, BJIEKTPOJUTHI,  HEIICKTPOJIUTHI,
AIEKTPOJIUTUYECKAsT JUCCOIMALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peakiuu, XMMHYECKOE PABHOBECHUE); TEOPUM U 3aKOHBI (Teopus
AJICKTPOJIUTUYECKON aucconuanuu, nepuoandeckuii 3akoH . M. Menneneena,
3aKOH COXPaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U IMPEBPAILICHUS SHEPrUU
OpyU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIME B OCHOBE IMOHMMAHUS NPUYHMHHOCTH H
CUCTEMHOCTH XUMHYECKHUX SIBIICHUH, (HaKTOJIOTUYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U O€30IMaCHOM MCIOJIb30BAHUN BOXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM JIEATETLHOCTH YETIOBEKA;



c(OpPMUPOBAHHOCTh YMEHMH BBISBISITH XapaKTEpPHbIE MPU3HAKU IOHATHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOLIUE MOHATHS NPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX IPEBPAILLCHUI;

c(OpPMUPOBAHHOCTh YMEHMH HCIOJB30BaTh XUMHUYECKYI0 CHMBOJIMKY IS
coctaBieHUss (OpMyJl BELIECTB M  ypaBHEHHUH XUMHUYECKHX  pEaKIuil,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BELIECTB (yrapHblid TIa3, YIJIEKUCIBIA TIa3, aMMHUaK, TaméHas
U3BECTh, HETAUIEHAsI U3BECTh, IUTHEBAsA COMA, TUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN OIPENEIATh BaJIEHTHOCTh U CTEIIEHb OKUCIICHMUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHUSAX Pa3JIMYHOIO COCTaBa, BUJ XWUMHYECKOU
CBsI3U (KOBAJICHTHAsI, MIOHHAs, METAJJINYECKAasl, BOJOPOJHAs) B COEUHEHUSX, THII
KPUCTAJNIMYECKON PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJsipHas,
MOHHAsl, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCIMHCHU;

c(hOpMHPOBAHHOCTh YMEHHUI yCTaHaBIIUBAaTh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K ONPENEIEHHOMY KJaccy/TpyIie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/bl, OCHOBaHUS,
KHUCIOTbI, aM()OTEPHbBIE TUAPOKCUIbI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUI PacKphIBaTh CMbICI MEPUOAUYECKOro 3aKoHa /.
N. MeHnneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIbHYIO
U IIPOTHOCTUYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHUN XapaKTepU30BaThb AJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKMX 3JIeMeHTOB |—4 mnepuonoB Ilepmogudeckoii CHCTEMBI
XUMHYeCKUX d3jeMeHToB JI. M. MenueneeBa, WCIONB3ysd HMOHATHA «s-, P-, d-
AJEKTPOHHBIE opouTanny, «QHEPTrEeTUYECKHE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHUX JJIEMEHTOB M UX COEIUHEHUU
1o nepuoaam u rpynnam llepuonnueckon cucTeMbl XUMUYECKUX 1eMeHTOB Jl. 1.
Menneneena;

chOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh  (OMHCHIBATH)  OOIIHE
XUMHAYECKHE CBOMCTBA HEOPraHMYECKMX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHYECKOM CBSA3M MEKJIY HEOPraHWYECKUMU
BEILECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(PUIHUPOBATh XUMHUECKHE PEaKIUU I10
pazIMYHBIM MPU3HAKaM (YUCIY M COCTaBY PEArMPYIOIIMX BELIECTB, TEILLIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETIICHEH OKMCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
pEeaKlMK, y9acTHIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUH COCTaBJISATh YPaBHEHHs pEakUuil pazIudHbIX
THUIIOB, MOJHbIE U COKpAUIEHHbIEC YPaBHEHUS PEaKIUil HOHHOIO OOMEHa, YYUThIBas
YCIJIOBUS, ITPU KOTOPBIX 3TH PEAKLUUHU UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh YMEHUN TPOBOJUTH PEAKIMH, TMOITBEPKIAIOIIHE
KauyeCTBEHHBI COCTaB pAa3JMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PAcCTBOpPaX HEOPraHUYECKHX
BEIIIECTB,

c(OpMHPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYIIHOCTh  OKUCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OajaHca
ATUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEeaKIMK OT PA3IMUHBIX (PAKTOPOB; XapaKTep CMELIEHUs XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTHU OT BHelIHero Bo3naencTsus (nmpunuui Jle laTense);

c(OpMHPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHMHYECKHE IPOLECCHI,
JIeXkKaIue B OCHOBE IMPOMBIIIICHHOTO TOJIYYEHHUsSI CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh MpPEACTaBICHUM 00 OONIMX HAYYHBIX MNPHUHIUIIAX U
AKOJIOTHYECKUX MPoOIeMax XMMHUYECKOT0 TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCIICHUS C HCIOJIb30BAHUEM
MOHSITUSI «MAcCOBasi JIOJIsI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOILIEHUM Ta30B
IpU XUMUYECKUX PEaKIMIX, MacChl BEIIECTBA WU 00bEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE UM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BELIECTB, TEIJIOBOr0 3(P(eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUM COOJIIOJATh MpaBUJia MOIb30BaHUS XUMUYECKOM
NoCy/Iol W Ja0OpaTOpHBIM O00OpPYAOBaHUEM, a TaKXKE IMpaBuiia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKLUMSMHU IO BBIMOJHEHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh yMEHUHW TUIAHUPOBATh ¥ BBITIONHATH XUMUYCCKUN
AKCHEPUMEHT (Pa3yIoKEHUE MEPOKCUIA BOJIOPOJAa B MPUCYTCTBUM KaTaIM3aTOpa,
ONpEJEIEHUE Cpellbl PacTBOPOB BEUIECTB C IOMOIIBIO YHHUBEPCAIBHOIO
WHNKATOPA, BIUSHUE PA3TUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKITUH,
peaknuu MOHHOTO OOMEHa, KaueCTBEHHbBIE PEAKIMU Ha Cyib(dar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHHUSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad IO
TeMaMm «Metamne» U «HeMeramnael») B COOTBETCTBUM C MpaBUJIaAMU TEXHUKH
0e30macHOCTH TIPU OOpAIeHNUU C BEIIECTBAMHU U JIA0OPAaTOPHBIM 000PYI0BAHUEM,
MPENCTaBIATh PE3yJNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3arucu
YPaBHEHHI COOTBETCTBYIONIUX pEaKIuii U (HOPMYIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yJbTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(bOpMAIINIO, TOJIY4aeMyl0 U3 pPa3HBIX HCTOYHUKOB (CpEJCTBA MAaCCOBOM
KOMMYyHUKaiuu, UHTepHET U IpyTuX);



c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IAaTh MpaBHiia SKOJOTUYECKU 11€71ecCO00pa3HOro MOBENIEHUS B OBITY M TPYAOBOM
JCSITEILHOCTH B IENSAX COXPAHEHUS CBOETO 3JI0POBbS W OKPY)KAIOIICH MPUPOJAHON Cpelbl, OCO3HABaTh OMACHOCTh
BO3JICHCTBUS Ha KMBBIE OPTraHU3MbI OMPECIEHHBIX BEIIECTB, MOHUMAas cMbIch nokasarens [1JIK, moscHaTh Ha mpumepax
CIIOCOOBI YMEHBIIICHHS U TIPEIOTBPAIICHHSI KX BPEIHOTO BO3/JICHCTBUS HA OPTaHU3M UEIOBCKA,;

UIsT 00yYaromUXCsl ¢ OTPaHMYCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBS: YMECHHE MPHUMEHSTh 3HAHHUS 00 OCHOBHBIX
JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

JUTSL CTICTIBIX M CJTA0OBHISATIIMX OOYJAIOIINUXCS: YMEHHE UCTIONB30BaTh Pelibe(PHO-TOUSHHYI0 crucTeMy 0003HaueHui JI.
bpaiins i 3anmucu XUMHYECKUX POPMYIL.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Kontpoasusie | IlpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckne 0CHOBbI OPraHU4eCKOl XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOEHMSI OPraHNYECKUX COEAUHEHNN A. 3 1 0
M. byrnepona
Hroro mo pasnery 3
Paznen 2. YriieBoaopoabl
2.1 [IpenenbHbBIE YriIeBOAOPOIbI — AJIKAHBI 2 0 0
29 HemnpenenbHbIe yriieBo1OpOAbI: aJIKEHBI, 6 0 1
' aJIKaIUEHbI, AJIKUHBI
2.3 ApOMaTHYECKHE YrIIeBOIOPOIbI 2 0 0
24 [TpupoaHbIe HCTOYHHUKH YTIIEBOIOPOJIOB U 3 1 0
' ux rnepepaborka
Hroro no pazneny 13




Pa3znen 3. Kuciopoaconep:kamme oprannyeckne coeTuHeHusI

3.1 Cruptel. @enon 3 0 0
32 Anbaeruapl. KapOOHOBBIE KUCIIOTHI. 7 0 1
CrnoxHble 3pUpHI
3.3 YrneBos 3 0 0
Hroro mo pasnery 13
Pa3nen 4. A3oTcoaep:xaniue opranudeckue coenHeHust
4.1 AMUHBI. AMUHOKHCITOTHI. benku 3 1 0
Hroro mo pazneny 3
Pa3zznen 5. BoicokoMoJieKy/IsipHbIe COeMHEHUSs
5.1 [Tnactmaccer. Kayayku. Bonokna 2 0 0
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 2
11 KIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/m P Kontpoasnsie | IIpakTHyeckne (mupp )
NMpOrpaMMbI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTuyeckne 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuoamueckuii 3akoH
11 u [lepuonuueckas cucrema XUMHYECKUX 3 1 0
anemenTtoB 1. Y. MenaeneeBa
192 Crpoenue BenecTBa. MHOroobpasue 4 0 0
BEIIIECTB
1.3 XUMHUYECKUE PEaKIInU 6 0 1

14




Hroro no pazaeny

13

Paznen 2. Heopranuueckasi XumMust

2.1 MerTamnisl

2.2 HemeTtamsl

93 CBs13b HEOPTaHUYECKHUX U OPTaHUIECKUX »
' BEILIECTB
Wroro no pazneny 17
Pasznen 3. XumMud v Ku3Hb

3.1 XuMUA U KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/m Tema ypoka Bcero Kontpoaeneie | - Ipakruieckue fll?.y‘leﬂl/lﬂ (I)lﬁ[()l:lI;OBaTenLHme
padoThI padoThI pecypesI
1 [Ipenmer opraHnyeckoil XUuMuu, e 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopust CTpOEHUST OPraHUYECKUX
2 coenunennit A. M. Bytiieposa, eé 1
OCHOBHBIE TTOJIOKEHUS
[IpencraBienue o Ki1accupuKau
3 oprannyeckux Bemects. Homenkmnarypa 1 1
(cucremaTHueckas) U TpUBUAJIbHBIE
Ha3BaHUS OPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHUI P
5 MertaHn u 5TaH — npocTenIme 1
MIpe/ICTaBUTENIN AJIKAaHOB
6 AJIKEHBI: COCTaB ¥ CTPOCHHE, CBOWCTBA 1
7 DTWJIEH U TPOMUJIEH — MPOCTEUIIINE 1
MIPEJICTAaBUTENIN AJIKEHOB
3 [IpakTuueckas pabora Ne 1. «[lonyuenue 1 1
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
Anxanuensl. byraguen-1,3 u
9 Metunoyraauen-1,3. [Tonyuenue 1
CUHTETUYECKOT0 KayuyKa U PE3UHbI




AJIKMHBIL: COCTaB M 0COOCHHOCTH CTPOCHHA,

10 TOMOJIOTHYECKUH psifl. ALIETHIIEH —
MPOCTENIINI MTPEACTABUTEND AIIKUHOB

1 Brruncrnenus 1o ypaBHEHUIO XUMUYECKOU
peaxkuuu

12 Apensl: 6eH30I1 1 TONyol1. TOKCHYHOCTh
apeHOB

13 I'enernyeckast CBSI3b yrieBOIOPOAOB,
MpUHAUIEKAIIMX K pa3IMYHbIM KJlaccaM
IIpuponHbIE NCTOYHUKH YIIIEBOAOPOIOB:

14 MIPUPOIHBINA ra3 v MOMYTHEIE HEPTIHBIE
rassl, He()Tb ¥ MPOAYKTHI €€ epepaboTKu
IIpuponHble NCTOYHUKHU YIIIEBOAOPOJIOB:

15 MIPUPOHBINA Ta3 U MONMYTHBIC HeDTIHBIC
ra3pl, HeTh ¥ MPOYKTHI €€ iepepaboTKu

16 KonTtponbhas paborta o pazgeny
«YTII€EBOAOPOABDY

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
MeETaHoJ 1 3TaHoi. Bogopoanas cBs3b

18 MHOroaroMHbl€ CIUPTHI: STUIEHIJIMKOIb U
TIIMLEPUH

19 ®deHo: CTpOEHUE MOJIEKYIIbI, PU3NYECKHE
U XMMHUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anbnaeruapl: GopMaibaeTu u
areTanpaeru. ALETOH

21 OnHOOCHOBHBIE NPEEIbHbIE KAPOOHOBHIE
KHCJIOTBI: MypaBbUHAasl U YKCYCHasI

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIOTBI»

CTeapI/IHOBaH " OJICMHOBAs KHUCJIOThI, KaK

23 MIPEACTaBUTENH BBICIINX KapOOHOBBIX
KHCIIOT

2 MBpbL1a KaK COJIM BBICIITHX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe ACHCTBHUE
CrnoxHbIe 23Ul KaK TPOU3BOIHEIC

25 KapOOHOBBIX KUCIOT. [ MAPOIU3 CIIOKHBIX
3¢upoB

26 XKupbr: rugponus, npuMeHeHue,
OnonmoruuecKkast poib )KUpPOB
YTIIeBobl: COCTaB, KiIaccu(DUKAIIHsI.

27 Bakneiiime npeacTaBUTeNN: TII0K03a,
bpykTO3a, caxaposa

28 Kpaxmai 1 nesmosno3a kak IprupoTHbIe
TTOJTUMEPHI
KonTtponbHas paborta o pazaeny

29 «Kucnopoacoaepxaiiye opraHu4ecKue
COCTUHECHU D)

30 AMMHBI: METUJIAMUH U aHUJIMH
AMUHOKHUCIIOTBI Kak aM(OTEepHBIE

31 OpraHUYECKUEe COCAUHEHUS, UX
ounonornueckoe 3HadeHue. [lenTu st

32 benku kak npupoaHbie
BBICOKOMOJICKYJISIPHBIC COSMHCHUS

33 OCHOBHBIE TTOHSTHS XUMUHT
BBICOKOMOJIEKYJISIPHBIX COETUHEHHIA

34 OCHOBHBIE METOJIbI CHHTE3a




BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[ImacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

34 3

11 KIIACC

Ne

n/u

Tema ypoka

KoaunuecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHueckue
padoThbI

Jlara
H3y4YeHHs

DJIeKTPOHHbIE
nugpoBbIie
oOpa3oBaTe/ibHbIE

pecypcsbl

XUMHUYECKUH 31€MEHT. ATOM. DJIEKTPOHHAs
KOH(UTrypalus aroMoB

[Tepuoanueckuii 3akoH u [leprnoanueckas
cucTeMa XUMUYECKUX 3sieMeHToB /1. U.
MenieneeBa, UX CBSI3b C COBPEMEHHOM
TEOpUEN CTPOCHHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XAMUYECKUX 3JIEMEHTOB U UX COCTUHEHUM 110
rpynnaM u nepuoaaM. 3HaueHue
MEPUOINYECKOT0 3aKOHA M CHCTEMBI
xuMudeckux syementoB JI.M. Meneneera B
Pa3BUTUHU HAYKH

Crpoenue BemiecTBa. XUMUYECKas CBA3b, €€
BH/IbI; MEXaHU3MBbI 00pa30BaHUS
KOBaJIEHTHOM CBsI3U. Bogopoanas cBs3b

BaneHTHOCTB. DJIEKTPOOTPULIATEIBHOCTD.
Crenenn okucneHus. Bemectpa
MOJIEKYJIIPHOI'O U HEMOJIEKYJISIPHOT O
CTpOEHUS




[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOW IHBIE PACTBOPBI.
MaccoBas 10151 BELeCcTBa B pacTBOPE

Knaccugukanus u HoMeHKIaTypa
HEOpraHWYEeCKUX coequHeHun. [ eneTnyeckas
CBSA3b HEOPraHUYECKUX BELICCTB, PA3IUYHBIX
KJIacCOB

Kiaccudukanust XuMuuecknx peakiuii B
HEOPraHWYECKON U OPraHu4eCKON XUMUHU.
3aKOH COXpaHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs Y IPEBPAILCHUS SHEPTHH TIPH
XUMHUYECKUX PEAKIIHIX

Ckopoctb peakiun. OOpaTUMBIE peakuu.
XUMHYECKOE PaBHOBECHE

10

[Ipaktuyeckas padora Ne 1. «Bnusiaue
pa3n4HbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON peaKLum»

11

Dnekrponutuueckas auccomnuarus. [lonstue
0 BogopoHoM mokasarene (pH) pactBopa.
Peakuu nonHoro oomena. I'uapomnms
OpPraHUYECKUX U HEOPTaHUUECKHUX BEIIECTB

12

OKuCIUTENbHO-BOCCTAHOBUTEbHbIE
peakuuu. [lonsaTue 06 anexTponuse
pacIijiaBoB M pacTBOPOB COJEH

13

KontponbHas pabora o pasaeny
«TeopeTnyeckre OCHOBBI XUMHI

14

Mertaiisl, ux nonoxkenue B [epuoauueckoi
CUCTEME XMMHYECKUX 31eMenToB 1. U.
MemnzieneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. OOmue pu3nvIecKue CBOMCTBA
METAJIJIOB




15

CrnnaBel METAIUIOB. DJIEKTPOXUMHUYECKUN P
HaIpsHKEHUH METaJuIoB

16

XUMHYECKHE CBOMCTBA BaXKHEHIITHX
METaJUIOB (HaTpUid, KaJaui, KaJIbIINI, MarHUH,
ATIOMHUHHI ) U KX COeTMHEHUI

17

XUMHUYECKUE CBOMCTBA XpPOMa, MEIM U UX
COEIMHEHUN

18

XHUMHUYeCcKHe CBOMCTBA IIMHKA, JKeJie3a U UX
COEIMHEHUI

19

[Ipaktrueckas pabora Ne 2. "Pemenue
IKCIIEPUMEHTAIBHBIX 33134 110 TEME
«MeTtamb»"

20

Hewmetanisl, ux m010XKEHHUE B
[Teproauueckoil cucTeMe XuMHYECKUX
anemenToB JI. 1. MenjeneeBa u
O0COOEHHOCTH CTPOEHUS aTOMOB

21

@u3nYECKHE CBOMCTBA HEMETAIIIOB.
AnnoTponusi HEeMeTaIoB (Ha puMepe
KHCJIOpO/Ia, cephl, hocdopa u yriaeposa)

22

XUMHYECKHE CBOMCTBA FaJIOr€HOB, CEPhI i X
COCTMHEHU I

23

XUMHYECKUE CBOWCTBA a30Ta, pocdopa u ux
COCIMHEHU N

24

XHUMHUUYECKUE CBOUCTBA YIIepoaa, KPEMHUS U
UX COeOTUHEHNN

25

[IpuMeHeHne BayKHEHIITUX HEMETAINIOB M UX
COEIMHECHUN

26

O0001IeHre 1 cucTeMaTH3anys 3HAHUH 110




TeMe «HeMeramis». Beraucnenus mmo
YPABHEHUSAM XUMUYECKUX PEAKIIUN 1
TEPMOXUMHUUYECKHUE PACYETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 SKCIEPUMEHTANIbHBIX 3314 110 TEME 1
"HemeTtamis"»

28 KonTtponbhas pabora 1o remam «MeTaub 1
n «Hemeramin»y

29 Heopranuueckne u opraHndecKue KUCIOTHI. 1
Heoprannueckue u opraHn4ecKiue OCHOBAHUS
AmpoTepHbIC HEOpTraHNIECKUE U

30 OpraHuyeckue coenuHeHus. ['eneTnyeckas 1
CBSI3b HEOPTAHUYECKUX U OPTaHUICCKUX
BEIIIECTB
Poinp xuMum B 00eCIIeYeHUH 3KOJIO0TMISCKOM,

31 SHEPreTUYECKOH U MUIeBol 0€30MacHOCTH, 1
Pa3BUTHU MEIUITUHBI
[IpencraBnerust 06 0OMIUX HAYYHBIX

32 MPUHIIAITAX TPOMBIIUICHHOT O TTOJTYYICHUS 1
BaYKHEUIIIHX BEIICCTB

33 YesoBek B MUpE BEIIECTB U MaTEPUAJIOB 1

34 XUMHUS ¥ 310pOBbE YETIOBEKA

OBHIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME




117.9. B depepanbHbiX U pernmoHanbHbIX Mpoueaypax OLeHKM kadecTBa 0OpasoBaHus
ucnonb3yeTcsa nepedveHb (kogudpmkatop) pacnpedernieHHbIXx M0  Khaccam MpoBepsAeMblX
TpeboBaHMI K pes3ynbTaTaM OCBOEHWsi OCHOBHOW 0OpasoBaTesfibHOM NporpamMmbl CPeHEero
obuero o6pasoBaHUst N ANEMEHTOB COAEPXKAHWUS MO XUMUMN.

Tabnuua 15
MpoBepsiemble TpeboBaHMA K pe3ynbTaTaM OCBOEHUS OCHOBHON
obpasoBaTtensHon nporpammsl (10 Kknacc)
Kog lMpoBepsieMble NpeaMeTHbIE pe3yrnbTaThl OCBOEHMS OCHOBHOM 06pa3oBaTefnbHON
npoBepsieMoro nporpaMmmbl cpegHero obuiero obpasoBaHus
pesynbTara
1 TeopeTnyeckne OCHOBbI OpraHN4eCKOn XUMUN
11 CchopmMmnpoBaHHOCTL  NPEACTaBfieHNWA O  XMMWYECKOW  COCTaBnsoLLEn

€CTECTBEHHOHaY4YHOW KapTWHbI MUpa, PONM XUMWUM B MO3HAHUWU SABMEHWUIA
npupodbl, B OPMUPOBAHUM  MbILUMEHUA W KyNbTypbl NMYHOCTH, ee
(bYHKLMOHAMNBHOW FPaMOTHOCTM, HEOGXOAMMOW ONA peLleHVss NpPaKTUYecKmX
3agady M 3KONOrMyeckm OBGOCHOBAHHOTO OTHOLLEHMS K CBOEMY 3[0POBbl0 U
npupoaHol cpene

1.2 Bnagexwe cucTtemomn XUMUHECKNX 3HaHWUN, KoTopas BKIOYaEeT:
OCHoBOMoOnarawLme NoHATUSA (mornekyna, BaNEHTHOCTb,
3MEKTPOOTPULLATENIBHOCTb, CTEMEHb OKUCIEHUS,, XMMWYeckas CBsi3b, MOJb,
MoOnsipHasi Macca, MOnsiPHbI 06beM, yrrepoaHbi ckeneT, (OYHKUMOHamNbHas
rpynna, pagukan, u3oMepusi, WU3OMepbl, TFOMOSIOrMYECKUA P, TOMOJSIOrK,
YrNEeBOAOPOAbI, KWCMOPOA- W a3oTcopepxalime coeauHeHusi, Buonormyecku
akTMBHble BewecTBa (yrneBoApl, Xupbl, 6enkn), MOHOMEp, MonMmep,
CTPYKTYPHOE 3BEHO, BbICOKOMOIIEKYNSPHbIE COEOMHEHUs); TEeOpMM U 3aKOHbI
(Teopus XMMUYECKOro CTpOoeHusa opraHudeckux Bellects A.M. bytneposa),
3aKOHOMEPHOCTU, CUMBOJIMYECKUIA SA3bIK XMMWUK, hakToNnormyeckme cBedeHus O
CBOWCTBaX, cCocTaBe, MOSydeHuM u 6e30MacHOM MWCMOSb30BaHUM BaXKHEWLINX
HEOPraHW4YeCcKMX W  OpraHM4YeckMx BELWIECTB B ObITy ¥ NpakTU4ECKON
neaTenbHOCTU YyeroBeka

1.3 CcdopMmnpOBaHHOCTE YMEHMI BbISIBNATb XapakTEepHble MPU3HAKU  MOHSITUMN,
yCTaHaB/IMBaTb NX B3aMMOCBA3b, NCMNOJIb30BaTb COOTBETCTBYOLLNE NOHATUA MPU
OnucaHuM coctaBa, CTPOEHMWS 1 NPEBPALLEHNA OPraHNYeCKUX COeANHEHNN

1.4 ChOPMUPOBAHHOCTb  YMEHWiA  WUCMOSb30BaTh  XMMUYECKYI) CUMBOIIMKY A4S
COCTaBMNEHUs MOMNEKYNAPHbIX W CTPYKTYPHbIX (pasBepHYTOW, CoKpaLleHHOM)
dopMyn  OpraHUYeckux BeLeCTB U  YpaBHEHWA  XUMWYECKUX  peakuui,
U3roTaBnMBaTh MOZENM MOMEKYST OPraHUYecKMX BELLECTB AN WUNMICTpaLuUn mUx
XUMUWYECKOTO U MPOCTPAaHCTBEHHOTO CTPOEHUS

15 CopMUPOBAHHOCTE YMEHWW YCTaHaBnMBaTb MNPMHAAMIEXHOCTb  M3YYEHHbIX
OpraHN4ecknx BeELLEeCTB MO WX COCTaBy W CTPOEHWMIO K onpedenieHHOMY Kraccy
(rpynne) coeguvHeHun  (yrneBogoponpbl, KWCMOPO4 W a3oTcoaepxaiime
COeOMHEHWsI, BbICOKOMONEKYNsipHble COeAWHeHUus), gaBaTb MM HasBaHUs Mo
cuctemartuyeckon HomeHknartype (IUPAC)

1.5 CdopMMpOBaHHOCTL  YMEHUA  onpeaenaTb BUObl  XMMUYECKOW CBS3U B
OpraHNYecknX coeMHEHUAX (oaNHapHbIe U KpaTHbIe)

1.6 CopMMpPOBaHHOCTb  YMEHUS MPUMEHSATb: MOJIOKEHUS TEOPWUM  CTPOEHUS
opraHuyeckux BellecTB A.M. BytnepoBa Ansi 0GbsICHEHUS 3aBUCUMOCTM CBOMCTB
BELLECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUS1 MACChl BELLIECTB

2 Yrnesogopoabl. Kucrnopoacopepxawie v asoTCOAepXalue opraHudeckue
COeAMHEHVS. BbICOKOMONEKYSipHbIE CoeanHeHUs

2.1 CdopMMpOBaHHOCTb YMEHWIn NPYBOAWUTL TpVBMAmbHble Ha3BaHWS OTAENbHbIX




OpraHM4yeckux BeLecTB (3TUMEH, NPOMuIIeH, aueTuneH, STUNEHrNUKOMb,
rmvuepuH, deHon, dopmanbgerun, aueTanbgerug, MypaBbWHas KUcroTa,
YKCYCHasi KWUCMoTa, OfleMHOBasl KUCMoTa, CTeapuHOBasl KWUCHOTa, [/oKo3a,
dpyKTO3a, Kpaxman, uennonosa, rmuumH)

2.2

CdhopMmpoBaHHOCTE YMEHUI XapaKTepPU3oBaTb COCTaB, CTPOEHME, (hM3ndeckme 1
XMMUYECKME CBOWCTBA TUMNUYHBbIX NPEACTaBUTENEN PasNUYHbIX  KIaccoB
OpraHn4Yecknx BellecTB (MeTaH, 3TaH, 3TUNEH, NPONuNeH, aueTuneH, bytagmeH-
1,3, metnnbyrtaguen-1,3, 6eH30n, MeTaHomM, 3TaHOM, STUMNEHINNKOMb, MMULEPVH,
deHon, aueTtanbaern, MypaBbMHad M YKCYCHas KUCIOTbI, FMHOKO3a, Kpaxmarn,
Lennonosa, aMmMHOYKCYCHasi KUCnoTa)

2.3

C(bOpMI/IpOBaHHOCTb YMEHUA WUINNKCTPUPOBaTh reHEeTU4YECKYKd CBA3b MeXay
TUNNYHBIMU  NpeacTaBUTENIAMU  pPa3JfiMdHbIX KIaCcCoOB OpraHN4YeCckunx BeLLECTB
YpaBHEHNAMU COOTBETCTBYHLLUX XUMUYECKUX peaKLl,VIVI C ucnosfb3oBaHnem

CTPYKTYPHbIX hopMyr

2.4

CcopMUpOBAHHOCTE YMEHUS XapakTepu3oBaTb WCTOYHUKM YrieBOAOPOAHOro
cblpbst  (HeddTb, NPUPOAHBIA ras, Yromb), Cnocobbl uX nepepaboTkn u
npakTu4eckoe NpUMeHeHue NpoaykToB nepepaboTku

XMunsa n xkusHb. PacueTsl

3.1

CdopMMpOBaHHOCTb YMEHUIA BriadeTb CUCTEMON 3HaHWIM 06 OCHOBHBLIX MeTodax
Hay4yHOro TMO3HaHWS, WCMONb3YEMbIX B XUMWUM MPU  W3YYEHUM BELLECTB W
XUMUYECKUX ABMEHMWIA (HabnogeHve, nsmepeHue, 3KCMEPUMEHT,
MOAENUPOBaHKE), UCMOMb30BaTbh CUCTEMHBIE XUMUYECKME 3HaHWSA AN NPUHATUA
peLLEHUA B KOHKPETHbIX XU3HEHHbIX CUTYyaLUAX, CBA3AHHbLIX C BELLEeCTBaMMn U KX
nNpUMeHeHeM

3.2

CdopMMpoBaHHOCTL YMeHWUI cobrogaTth NpaBuna Mofb30BaHUSA XUMUYECKOW
nocydon u naGopaTopHbiM 0GopydoBaHMEM, a Takke NpasBuna obpalleHusl ¢
BellecTBaMn B COOTBETCTBMU C MHCTPYKUMSIMU MO BbINOJTHEHMIO NabopaTopHbIX
XMMUYECKMX OMNbITOB

3.3

CdopMnpoBaHHOCTE  YMEHWA  MNaHMpoBaTb WM BbIMOMHATb  XUMUWUYECKUIA
3KCMEPUMEHT  (NpeBpaLleHusi OpraHMYyecKux BeLeCTB Mpu  HarpeBaHuw,
nofnyyeHve adTuNeHa W W3y4YeHne €ero CBOWCTB, Ka4vyeCTBEHHble peakuuu
OpraHM4yeckuMx BeLeCcTB, [AeHaTypauus OenkoB nNpu HarpeBaHuu, LBETHble
peakumm 6enkoB) B COOTBETCTBUM C MpaBunamu TexHWkM ©esonacHocTv npu
obpaweHnn ¢ BewecTBamn 1 nabopatopHbiM obopygoBaHWEM; NPeacTaBnATb
pe3ynbTatbl XMMWYECKOrO 3KCnepuMeHTa B dopMe 3anucu  ypaBHEHWN
COOTBETCTBYIOLLUX peakumi u opMynMpoBaTb BbIBOAblI Ha OCHOBE 3TUX
pes3ynbTatoB

3.4

CopMMpPOBaHHOCTL  YMEHUIA  MPOBOAWTb  BbIYMCIIEHUS MO XMMUYECKUM
ypaBHeHusiM (Macchl, 06bema, KoM4ecTBa UCXOOHOrO BELLEeCTBa MK NpoaykTa
peakuMnm Mo W3BECTHbIM Macce, OObeMy, KONMYECTBY OOHOIO M3 WCXOAHbIX
BELLECTB WM NMPOAYKTOB peakLum)

3.5

ChopMMPOBAHHOCTE  YMEHMIN  KPUTUYECKU  aHanusnpoBaTb  XMMUYECKYHO
WHOPMALMIO, MONy4YaeMyld W3 pasHblX WUCTOMHWKOB (CpeacTBa MaccoBOM
nHopmauun, cetb IHTEpPHET 1 apyrue)

3.6

CdopmumpoBaHHOCTb YMEHWI cobnogaTtb npaeuna 3KONorm4yeckm
uenecoobpasHoro nosefeHnss B ObITy U TpPygoBOW [OEATENbHOCTU B LEnsX
COXpaHeHMs CBOEro 300pOBbS U OKpyXatollen MpUpPOAHON cpedbl, 0CO3HaBaTb
OMacHOCTb BO3LEWCTBUS HA XXUBble OpraHu3Mbl OMpefernieHHbIX OpraHnYecKux
BELECTB, MNOHUMasa cmbicn nokasaTena [OK (npegensHo [OOMycTUMON
KOHLEHTpaumMKn), MNOSACHATbL HA  MpuMMepax Crnocobbl  YyMEHbLUEHUST U
NPeAoTBPALLEHNS MX BPEOHOro BO3OENCTBUSI HA OpraHn3M YeroBeka

Tabnuua 15.1

lMpoBepseMble anemeHTbl cogepxanus (10 knacc)




Kopg,

MpoBepsieMblli 3aNIeEMEHT codepXKaHus

TeopeTnyeckmne OCHOBbI OpraHN4eCcKom XMMnm

1.1

lMpeomeT opraHnMyYecKon XMMUn: ee BO3HVKHOBEHVE, pa3BUTUE U 3HAYEHME B MOSTy4YEeHUU
HOBbIX BeLLEeCTB U MaTepuanoB. Teopusi CTPOEHUS OpraHmdeckux coeguHeHun A.M.
ByTnepoBa, ee OCHOBHbIE MONOXEHWSA

1.2

CTpyKTypHble chopMynbl opraHU4ecknx BellecTB. omornorus, uzomepusi. Xvmmudeckas
CBA3b B OpPraHW4YecKMX COeAMHEHUsIX - OAMHapHble M KpaTHble cBsA3u. [peacTaBneHue o
KnaccudmkaLumMm opraHUYeCKUX BeLLecTB

13

HomeHknaTypa oOpraHuM4eckux COEeAMHEeHW (cucTemaTtudeckasl) W TpuBMarnbHble
Ha3BaHWUs BaXXHEMLINX NpeaCTaBUTENEN KIAaCcCOB OpraHNYeCcKMX BELLECTB

Yrnesogopoabl

2.1

AnkaHbl: cocTaB WU CTpoeHune, roMOJIorM4ecKmm pAaa. MeTaH n aTaH - ﬂpOCTeVILUMe
npeanctaBuUTeENN alikaHOB!: cbmawqecme N XUMMYECKNE CBONCTBA (peaKu,vu/l 3aMeLlleHna n
I'OpeHl/IFl), HaxoXxaeHme B npupoge, noniydyeHmne n npumeHeHne

2.2

ArnKeHbl: COCTaB U CTPOEHUE, FOMOSIOTMYECKUIA psd. DTUNEH U NPONWIEH - NMpocTenne
npencrtasutenu alnKkeHoB: C*)I/I3I/ILIGCKVI6 n Xumun4yeckme CBOWCTBA (peaKLl,I/II/I
rMOPVPOBaHUSA, ranoreHMpoBaHns, rugpatauun, OKWUCMEHMS W nonvmepusaumn),
nony4yeHue n npumeHeHune

2.3

AnkaguveHbl: 6yTagveH-1,3 n metunbyTtagneH-1,3: cTpoeHne, BaxHeNwne XuMmn4eckue
CBOWCTBa (peakuus nonMmepmsaumm). lNonyyeHne CUHTETUYECKOrO KayyyKa 1 pe3uHbl

2.4

AINKVHBI: COCTaB UM OCODEHHOCTW CTPOEHWUs, TOMOMOTrMYeckui psag. AueTuneH -
NpoCTENLINN NPeACTaBUTESNb aNiKMHOB: COCTaB, CTPOEHUEe, PuUsmdeckme u XMMmudeckue
cBOWCTBa (peakuun rMAPUPOBAHWSA, ranoreHVpoBaHus, rugpatauun, ropeHust),
nony4yeHue n npumeHeHune

2.5

ApeHbl. beH3on: cocTtaB, CTpoeHue, (bu3Mveckne N XMMUYeckne CBOWCTBA (peakuum
ranoreHMpoBaHMss W HUTPOBaHWA), MONydeHWe u npuMeHeHue. Tonyomn: cocTas,
CTpoeHue, u3ndeckne M XUMUYECKMEe CBOMWCTBA (peakuum ranoreHMpoBaHus W
HUTPOBAHUS), MOSly4EHNE N NPUMEHEeHME. TOKCMYHOCTb apeHoB. eHeTudeckasi CBA3b
Mexay yrneBogopoaamMu, NpuHagnexalMmMmm K pasnuyHbiM Knaccam

2.6

[MNpupogHble UCTOYHWMKK yrieBoaoponoB. NpupogHbIi ras u nonyTHble HeddTSHbIE rasbl.
HedTs n ee npoucxoxaeHue. Crnocobbl nepepaboTkM HedTU: NeperoHka, KPEeKWHr
(TepMudeckun, kaTanutudeckun), nuponus. [lpogykTbl nepepaboTkn HedTn, Wux
NpMMEHeHWe B MPOMBIWMEHHOCTU U B ObiTy. KaMeHHbI yronb WM NpPOAYKTbl €ro
nepepaboTkun

Kvcriopoacoaepxaliue opraHM4eckmne coequHeHns

3.1

MpepenebHble ogHOATOMHbIE CMMPTLI. MeTaHON U 3TaHOM: CTPoeHue, PU3MYECKME U
XMMMYeckMe CBOWCTBa (peakuuMm C akTUBHbIMW MeTanfamu, rarioreHoBogopOo4amMu,
ropenHue), npuMeHeHve. BogoopogHble CBA3M Mexay Monekynamu cnupTtoB. [encteue
MeTaHoma M 9TaHomna Ha opraHuaM yenoseka. MHOroaToMHble CNUPTBI. TUMEHTTIMKOSb
N TIULEPUH: CTpoeHne, du3Mdeckue u XMMUYeckne CBOWCTBa (B3auMMOLEWNCTBUE CO
LWeNOoYHbIMK  MeTannamMy, KadeCTBEeHHas peakuuss Ha MHOroaTtOMHbIE  ChMpThI).
[encTBre Ha opraHuam Yenoeeka. lNpumeHeHne rnnueprHa 1 STUNEHrNMNKONS

3.2

deHon: CTpoeHwe Monekynbl, U3nYeckme N XUMUYEeCKMe CBOWCTBA. TOKCUYMHOCTb
deHona. MNpumeHeHne eHona

3.3

Anbaernabl 1M keToHbl. Popmanbaerua, aueTtanbaerug: cTpoeHue, dusndeckue U
XMMUYECKME CBOWCTBA (peaKkuuy OKUCIEHWSI W BOCCTAHOBIIEHUS, Ka4YeCTBEHHble
peakuun), Mony4yeHne u npumMeHeHne

3.4

OpQHoOCHOBHbIE MpeferbHble kapboHoBbIe KUCMOThl. MypaBbuHasa U YKCyCHast KUCIOTbI:
CTpOeHue, Pusn4eckne n XMMmmn4eckmne cBoncTea (CBOMCTBAa, obLMe Ans Kfacca KUCHOT,




peakuus aTepuduKauum), nonyyeHve U npvmeHeHve. CTeapuHoBas U orneuHoBas
KUCMOThI Kak npeAcTaBuUTeny BbICLIUX KapBOHOBLIX KUCNOT. Mbina Kak CONu BbICLUKX
KapOOHOBbIX KUCMOT, UX MoloLLlee AelicTBMe

3.5

CnoxHble advpbl Kak NPOM3BOAHbIE KAapOOHOBLIX KUCMOT. ['MApOnun3 CrioXHbIX 3hUpOoB.
Kupbl. M'maponua xunpos. MNprMeHeHne XnpoB. bronoruyeckasa posb X1UpoBs

3.6

Yrnesogpl: cocTas, knaccudukauus yrnesogos (MOHO-, An- U nonucaxapugel). Inokosa
- NpPOCTEMWMN MOHOcaxapua: OCOBEHHOCTU CTPOEeHUst MOoMeKynbl, usndeckne wu
XMMUyeckMe CBOWCTBa (B3aumopenctesue ¢ rugpokemaom meau (Il), okucneHwue
amMMuayHbIM pacTBOpoM okcuga cepebpa (l), BoccTaHoBneHUe, BpoXeHMe TMoKo3bl),
HaxoXaeHue B Npypoae, NPUMeHeHne, bronorndeckas ponb. PoTocnMHTe3. PpyKTO3a KakK
nsomMep rnokosbl. Kpaxman v uennono3a Kak npvpogHbie nonuvepbl. CTpoeHue
Kpaxmana u uennonosbl. PrUanyeckne n XMMUYeckue CBOMCTBA Kpaxmana (rMgponus,
KayeCTBEHHas peakumsl C MoaoM)

AsoTcofepxallue opraHn4eckue coequHeHNs

4.1

AMUHOKMCIOTBI  KakK aM(*)OTeprle opraHmyeckne coegunHeHud. dusnyeckne un
XUMMYECKME CBOMCTBA aMWHOKUCIIOT (Ha npumepe FJ'IMLI,MHa). Buonornyeckoe 3HauyeHue
aMuHokmenort. MNenTtuabl

4.2

Benku kak npupoaHble BbICOKOMOMEKYNSipHbIE coeauHeHwus. MepBuyHas, BTOopuMYHas u
TpeTn4Hasa CTpykTypa GerkoB. Xvmudeckne cBoicTBa 6enkoB: ruaponvs, AgeHatypauus,
KauyeCcTBEHHble peakunn Ha 6enku

BblcokomMonekynsipHble CoeanHEHNs

5.1

OCHOBHblEe MOHATUS XUMWN BbICOKOMONEKYINAPHbIX coeaNHEHNI: MOHOMEpP, MnoNnnMMen,
CTPYKTYpHOE€ 3BE€HO, CTeneHb nonumMepusauunm, cpegHasa MOorJiekyndapHaa Macca.
OcHOBHble MeTOoObl CUMHTEe3a BbICOKOMOIEKYINAPHbIX coeguHEHU - nonmnMepunsauma mn
nonmMKkoHaeHcauuna

5.2

JKcnepuMeHTaribHble MeTobl U3yYeHVsl BELECTB U UX NpeBpaLLeHnit; 03HaKoOMIIeHUe ¢
obpasuamu NpupoaHbIX U UCKYCCTBEHHBIX BOJIOKOH, MriactMacc, kayyykoB. [lonyyeHuve
CUMHTETUYECKOTO Kayvyka U pesuHbl

Tabnuvua 15.2

MpoBepsieMble TpebGoBaHWA Kk pe3ynbTatam OCBOEHUsi OCHOBHOW
obpasoBarenbHow nporpammbl (11 knacc)

Ko

npOBepﬂeMble npeamMeTHble pe3dyribTaTbl OCBOEHUA OCHOBHOM o6pa3OBaTean0|7|

NpoBEpPSIEMOro nporpammbl cpegHero obLero obpasoBaHus

pesynbTaTta

1

TeopeTnyeckmne OCHOBbI XUMUN

11

BrnapeHue cuctemon XUMUYECKUX 3HaHuN, KoTopasd BKJIIOYaEeT:
OoCHOBoMonarawwme noHATUS (XUMUYECKUA 3NEeMEHT, aToM, 3NEeKTPOHHasi
obonoyka atoma, s-, p-, d-9MEKTPOHHbIE OpbuTanM aTOMOB, WMOH, MOIEKyna,
BaneHTHOCTb, 3MEKTPOOTPULATENBHOCTb, CTEMEHb OKUCMEHUS, XUMUYecKas
CBSI3b, MOfb, MOJIIpHAsA Macca, MONAPHbIA 00beM, KpucTannuyeckasl peLleTka,
TUMbl  XMMWYECKUX Ppeakuun (OKUCIUTENbHO-BOCCTAHOBUTENbHbBIE, 3K30- U
9HOOTEPMUYECKME, peakuMn MWOHHOTO obmeHa), pacTBOp, 9SNEKTPOSMUTHI,
HE3NEeKTPONUTHI, anekTponuTMyeckas aunccoumaums, OoKVCnuTEnb,
BOCCT@HOBUTESb, CKOPOCTb XUMWYECKOW peakuuu, XMMU4YecKoe paBHOBECUE);
TEOPUN M 3aKOHbI (TEOpUs 3NEKTPONUTMYECKOW auccoumauun, lNMNepuognyeckun
3akoH [.. MeHngeneeBa, 3aKkOH COXpPaHEHWsi Macchbl), 3aKOHOMEPHOCTW,
CUMBOJIMYECKUI A3bIK XMMUWMK, haKTONOrn4eckne CBeAeH1s O CBOMCTBaXx, COCTaBe,
nonyyeHnm un 6e30MacHOM  UCMOSIb30BAHUM  BaXXHEWLLMX  HEOpraHM4YecKux
BELLECTB B ObITY 1 NPaKTUYECKON AeATENbHOCTU YeroBeka

1.2

C(bOpMI/IpOBaHHOCTb YMeHMIZ BbIABNATb XapaKTepHbl€ NMPU3HakKn U B3aMMOCBA3b




N3y4YeHHbIX NOHATUN, NPUMEHATb COOTBETCTBYHOLMNE TMNOHATUA Npu OonucaHun
CTpoEeHunAa " CBOWCTB HeopraHn4yecknx BeLWECTB U UX ﬂpeBpaLLl,eHVIVI; BbIABIATb
B3aUMOCBSI3b XMMWYECKUX 3HAHUM C MOHATUAMWU W npeacraBneHnaAMn Opyrux
€CTeCTBEeHHOHay4HbIX NpeaMeToB

13

BrageHne OCHOBHbIMM METOAAMM HAy4yHOro MO3HAHWS BELLECTB U XUMMUYECKUX
siIBNeHun (HabnogeHne, nsMepeHune, SKCnepuMeHT, MoaennupoBaHue )

14

Cd)OpMI/IpOBaHHOCTb yMeHMﬁ onpepgendaTb BalrieHTHOCTb U CTerneHb OKWUCINEHUA
XUMUNYECKUX 3NIEMEHTOB B COoeUNHEeHUAX pa3fin4HOro cocrtaBa, BuU XUMUYECKON
CBA3N (KOBaJ'IeHTHa‘il, MOHHaA, MeTannn4yeckas, BO,D,OpO,D,Haﬂ) B CO€eAUHEeHUAX,
T™n KpMCTaﬂﬂMHeCKOVI peleTkn KOHKPETHOro BellecTBa (aTOMHaﬂ,
MOJEKyInApHaa, NOHHaA, MeTaJ'IJ'IVI‘-IeCKaﬂ)

15

CdhopMMpoBaHHOCTb YMEHWI onpedensTb XapakTep cpedbl B BOAHbIX pacTBoOpax
HEeopraHN4YecKnx coeauHeHui

1.6

ChopMMpOBaHHOCTE  yMEHUS  KnaccuuumpoBaTb XMMUYECKME peakuun no
pasnuyHbIM MpuU3HakaMm (4Ucny M COCTaBy pearvpyroLlnx BeLLecTB, TennoBoMy
ahbdekTy peakunn, U3BMEHEHUIO CTENEHEN OKUCMEHUSI 3NeMeHTOB, 06paTMMoCT
peakumu, y4acTuio Katanmsartopa)

1.7

CdhopMMpPOBaHHOCTb YMEHUIA COCTABIISITb YPaBHEHUS peaKLuid pa3nvyHbIX TUMOB,
MOSHbIE W COKpaLlEHHble YpaBHEHWSI peakuuid WMOHHOro obMeHa, Y4uTbiBas
YCINOBUS, MPY KOTOPbIX 3TW peakumn nayT Ao KoHua

18

CcopMmnpoBaHHOCTE  YMEHWUIA  NPOBOAUTbL  peakuuu,  noaTsepxaarolime
KaYeCTBEHHbI COCTaB pasnMyHbIX HEOpraHW4YecKux BELLECTB, pacno3HaBaTb
ONbITHLIM MYTEM WMOHbI, NPUCYTCTBYIOLLME B BOAHbLIX pacTBOpax HEOpPraHU4ecKmx
BeLeCTB

1.9

CopMMpOBaHHOCTL  YMEHWUIA  packpblBaTb  CYLIHOCTb  OKUCIUTEIbHO-
BOCCTAHOBUWTESbHbIX  peakuuii  MocpeACTBOM — COCTaBIEHUS  3NIEKTPOHHOMO
GanaHca 3TVx peakuun

1.10

ChopMMpOBaHHOCTE YMEHUIA OOBACHATbL 3aBUCUMOCTb CKOPOCTU XMMWYECKOM
peakumu oT pasnuyHbIX hakTopOoB

1.11

CchopMUpOBaHHOCTE YMEHUN OOBACHATbL XapakTep CMELLEHUS XMMMWUYECKOro
paBHOBECKS B 3aBUCMMOCTM OT BHELLHero Bo3genctems (npuHuun Jle lWaTtense)

O6Lwasn n HeopraHuyeckas XMmus

2.1

CdopmmpoBaHHOCTL YMEHUIA packpbiBaTb cMmbicn [Nepuognyeckoro 3akoHa [.U.
MeHgeneesa n 4eMOHCTPUPOBATL €0 CUCTEMATU3NPYIOLLYIO, OO BACHUTENBHYIO 1
NPOrHOCTMYECKYIO (PYHKLLIUM

2.2

ChopMmnpOBaHHOCTE YMEHUIA XapaKTepu3oBaTb 3MEKTPOHHOE CTPOeHUe aToOMOB
XUMUYECKUX anemeHToB 1 - 4 nepuoaos Nepuoanyeckon CUCTEMbl XUMUYECKUX
anementoB .. MeHpgeneesa, ucnonb3dyd MNOHATUS "s-, p-, d-OMEKTPOHHbIE
opbutanu”, "sHepretTuyeckue ypoBHMW", OOBSACHATL 3aKOHOMEPHOCTU U3MEHEHUS
CBOWMCTB XUMMWYECKUX 3MIEMEHTOB W WX COEOMHEHUA MO Mepuogam K rpynnam
Mepuogunyeckon cuctemsl xummdecknx snemerHtos .. MeHaoeneesa

2.3

CopMnpoBaHHOCTE YMEHMI XapakTepusoBaTb (ONMCLIBATh) OOLLINME XMMUYECKME
CBOUCTBA HeopraHn4yeCknx BelleCTB pa3fiMyHbIX KrnaccoB, noaTBepXaatb
cyuiecTesoBaHune reHeTU4YEeCKON CBSA3U Mexay HeopraHn4eckmmun BellectBamMmu C
nomMoLlbto ypaBHeHvuZ COOTBETCTBYHOLLUUX XUMUNYECKUNX peaKumﬁ

2.4

CcopMMpOBaAHHOCTb YMEHUIA YCTaHABNMBATL NPUHAANEXHOCTb HEOPraHUYECKMX
BELLECTB MO WX COCTaBy K OMNPeAeneHHOMY knaccy (rpynne) COemuHEHWI
(NpocTble BellecTBa - MeTannbl U HEMETanmbl, OKCWAbI, OCHOBaHWS, KUCMOThI,
amMdOoTepHbIe rMapoKCcHUabl, COMnm)

2.5

ChopMUPOBAHHOCTE YMEHWA WCMOMb30BaTb XMMWUYECKYD CUMBOMMKY AnS
cocTaBreHnss OpMyn  BeWecTB U  ypaBHEHMM  XUMUYECKUX  peakuun,




cuctemaTudeckyto HomeHknatypy (IUPAC) v TpuBrarnbHble Ha3BaHUSA OTAEMbHBIX
HeopraHn4eckux BellecTB (YrapHbli ras, Yrnekucnbl ras, ammuak, raweHas
N3BeCTb, HeralleHas U3BecTb, MUTbeBasi coga, NMpUT 1 apyrue)

2.6

CdopMmpoBaHHOCTE YMEHUI XapakTepur3oBaTb (OnucbiBaTh) 06LME XMMUYECKHEe
CBOWCTBA HEOPraHW4ecKMx BELIEeCTB Pas3fnUYHbIX KraccoB, MNOATBEPXAATb
cyuiecTsoBaHune reHeTN4YEeCcKon CBSA3U Mexay HeopraHn4eckmmum BellectBamMmu C
NOMOLLLbIO YPaBHEHUI COOTBETCTBYHOLLIMX XUMMUYECKMX peakLnin

2.7

CcopMnpoOBaHHOCTE  YMEHWA  MNNaHMpoBaTb WU BbIMNOMHATE  XUMUYECKUI
3KCMEPUMEHT (pasnoxeHue nepokcuaa Booopoaa B NpUCYTCTBUM KaTanu3aTopa,
onpefeneHve cpedbl pacTBOPOB BeLWECTB C MOMOLWbI  YHMBEPCAnbHOro
UHOUKaTopa, BNUsSHWE pasnUyHbIX (hakTOPOB Ha CKOPOCTb XUMWUYECKOWN peakLmu,
peakuum MOHHOro obmeHa, KayeCTBEHHble peakuun Ha cynbgat-, KapboHaT- u
XNOopua-aHOoHbI, Ha KaTUOH aMMOHUS, pelleHne 3KCNepUMeHTarnbHbIX 3ag4a4y no
Temam "Metannbl" u "HemeTannbl") B COOTBETCTBMM C MpaBUnamum TEXHUKK
OesonacHocTn npu  obOpalleHnM € BewectBamm U rlabopaTopHbIM
obopydoBaHuem; npeacTaBnsaTe pe3yfbTaTbl XMMWYECKOrO 3JKCNepuMMeHTa B
dopme 3anucu ypaBHEHWA COOTBETCTBYIOLUMX peakuMn u dopmMynuposaTb
BbIBObl HAa OCHOBE 3TWX Pe3yrbTaToB

2.8

Cd)OpMI/IpOBaHHOCTb ymeHvM cobnogatb npasuna nosib3o0BaHUA XNMUYECKOW
nocyp,0|7| n J'IBGOpaTOprIM OGODYD,OBaHI/IGM, a TakKxke npasuna O6pa|.|.l,eHMF| C
BewecTtBaMmun B COOTBETCTBUN C UHCTPYKUMAMU MO BbINOJNTHEHUIO na6opaToprlx
XUMWNYECKUX OMNbITOB

2.9

CopMMpOBaHHOCTL  YMEHWIA  XapakTepu3oBaTb  XUMMWYECKME  MPOLECChI,
nexatume B OCHOBE MPOMbILLIIEHHOTO MOJTyYEHUSI CEPHOW KWUCIOTbI, aMMuaka, a
Takke cHOPMUPOBAHHOCTL NMpeAcTaBneHuidi 06 OBLMX HayYHbIX MpUHLMNAxX u
3KOMOrnYeckmx npobnemax XMmMmn4eckoro npoussoacTea

XnMuna u xunsHb. PacueTsl

3.1

CdopmumpoBaHHOCTb npeacrtaBfieHUn O  XUMMUYECKOW  COCTaBrstoLEN
€CTECTBEHHOHAY4YHOW KapTUHbl MWpPa, POMM XMMWM B TMO3HAHWMU SBMNEHWUN
npypodbl, B (OPMMPOBAHMM  MBbIWSEHUSS W KyNbTypbl  JIMYHOCTW, ee
PYHKLMOHaANbHOW TpamMOTHOCTM, HEeOOXOAMMOW ANsl peLlleHus NpaKTUYEeCcKmX
3aday U 3Korormdeckn OOOCHOBAHHOrO OTHOLIEHUSI K CBOEMY 340pPOBbHO U
npupoaHoOu cpeae

3.2

CcopMMpOBaHHOCTE  YMEHMN  KPUTUYECKM  aHanusnpoBaTb  XMMWUYECKYH
WHOPMaLIMIO, MNONydaemyrd U3 pasHblX WCTOYHUKOB (CpeacTBa MacCcOBOM
KOMMYHUMKaLuK, cetb VIHTEPHET 1 apyrue)

3.3

CdpopmMmrpoBaHHOCTb YMEHMIA cobnogatb npaeuna 3KOIOrM4ecKm
uenecoobpasHoro noBedeHuss B ObiTy W TPyOooBOW AEATEeNbHOCTU B LEnsX
COXpaHeHVsi CBOEro 3[0POBbS 1 OKpY»KatoLLei NpUpoaHoii cpeapl

3.4

Oco3HaBaTb OMACHOCTb BO3OEWCTBMA Ha XXUBble OpPraHm3mbl ONpeAeneHHbIX
BELLECTB, NOHMMasi cmbicn nokasatensa MNMAK, noscHaTb Ha npumepax crnocoObl
YMEHbLUEHN W MpefoTBpalleHnMs MX BpPegHOro BO3OEWCTBMSA Ha OpraHua3m
yenoseka

3.5

CchopMUpOBaHHOCTE YMEHWUI MNPOBOAUTL BBLIYUCIEHUA C  UCMOSb30BAHMEM
NMOHATKA "MaccoBas [0S BellecTBa B pacTBope”, 00beMHbIX OTHOLLEHWU ra3oB
Npy XMMUYECKUX peakuusix, Macchl BelecTsa unm obbema rasoB Mo U3BECTHOMY
KONMM4ecTBY BelllecTBa, Macce nnn obbeMy OQHOMO M3 y4acTBYHOLLUNX B peakuum
BELLECTB, TEMJIOBOro adppekta peakumm Ha OCHOBE 3aKOHOB COXPaHEeHUs Macchl
BELLECTB, NPEBPALLEHUs] U COXPaHEHMS SHEPTUN

Tabnvua 15.3

lMpoBepsemMble anemeHTbl cogepxanus (11 knacc)




Kopg

MpoBepsieMblli aNIeMeHT codepXKaHus

TeopequeCKme OCHOBbI XUMUK

11

XvMmuyeckmn  anemeHT. ATOM. Agpo artoma, u3oTonbl. OneKkTpoHHasa obornovka.
OHepreTuyeckne YypoBHW, MOAYPOBHWU. ATOMHble opbutanu, s-, p-, d-3NemeHTbI.
OcobeHHOCTM pacnpeneneHus aNeKTPoOHOB Mo opbuTanam B atoMax 311EMEHTOB NepPBbIX
YyeTblipex NepnoaoB. DNEeKTPOHHAsa KoHdUrypaums atoMoB

1.2

MNepuogundecknin 3akoH u [lepuogudeckasa cuctema XuMuYeckux anemeHtos [.U.
MeHageneeBa. CBs3b Nepuoanyeckoro 3akoHa u Nepruognvecko CUCTEMbI XUMUYECKMX
anemeHtoB [O.. MeHoeneesa C COBPEMEHHOW TeOpPUMEW CTPOEHUST aTOMOB.
3aKOHOMEPHOCTM W3MEHEHUs CBOWCTB XUMMWYECKUX IMEMEHTOB UM 0bOpasyemMbiX MMU
MPOCTBIX M CIIOXKHbIX BELeCTB MO rpynnaM u nepvogam. 3Ha4yeHue Nepurogn4eckoro
3aKoHa B pa3BUTUM HayKK

13

CTpoeHue BelwecTBa. Xummdeckast CBs3b. Buobl xvMmudyeckon cBs3M (KOBaneHTHas
HenonspHaa W nondpHasi, WOHHAsA, MeTannuyeckasi). MOHbl: KaTWMOHbI U aHWOHDI.
MexaHu3ambl 06pa3oBaHUsi KOBANEHTHOW XUMMUYECKOW CBsA3U (OOMEHHbI M OOHOPHO-
akuenTopHbln). BogopoaHasa cBa3b

1.4

BaneHTHOCTb. SﬂeKTpOOTpI/ILI,aTeJ'IbHOCTb. CTeneHb oKncneHust

15

BellecTBa MONEKYNAPHOrO U HEMOJIEKYSIPHOTO CTPOEHUsl. 3aKOH NMOCTOSIHCTBa COCTaBa
BewecTBa. TuMbl KPUCTANNIMYECKUX peLleToK. 3aBMCUMOCTbL CBOMCTBA BELLECTB OT Tuna
Kpuctannuyecko peweTkn. [MoHATME O AuChepcHbiXx cucTemax. WcTuHHble u©
konnougHele pacteopbl. MaccoBas fons BeLecTBa B pacTBope

1.6

KJ'IaCCI/Id)I/IKaLI,MFl HeopraHn4eckunx coeaVHEHWN. HomeHKnaTypa HeopraHn4ecknx
BelecTs

1.7

Xummdeckan peakums. Knaccudukaums XMMUYECKUX peakumin B HEOPraHW4Yeckon Wu
OpraHM4eckon XuMmMmu. 3aKOH COXpPaHEHMSI MacChbl BELLECTB, 3aKOH COXpaHeHus U
npeBpaLLeHnst SHEPTUN NMPU XUMUYECKMX peakLmsax

1.8

CKOpOCTb peakLum, ee 3aBUCMMOCTb OT PasnmnyHbIX (DaKkTopoB

1.9

Obpatumble peakuun. Xumudeckoe paBHoBecue. DakTopbl, BMMSIOLLINE HA COCTOSIHUE
Xnmmyeckoro pasHosecus. MNpuHumn Jle Wartense

1.10

AnekTponuTudeckas auccoumnaumsa. CunbHele u cnabble anekTponutel. Cpeaa BOAHBIX
pacTBOPOB BELLECTB: KUCNas, HelTparnbHas, wenodHas. Peakuuv noHHoro obmMmeHa

1.11

OKknenuTensHO-BOCCTaHOBUTESbHbIE peakunmn

HeopraHquCKaﬂ XUMUA

2.1

Hemetannbl. [MonoxeHune HemeTannoB B [lepuognyeckon CUCTEME XUMUYECKUX
anemeHToB .. MeHaeneeBa n ocobeHHOCTN CTpOoeHUst aTomoB. Puanyeckme CBONCTBa
HemeTanmnoB. AnNnOTponusi HemMeTanmnoB (Ha nNpuMmepe Kucropoga, cepbl, gocdopa 1
yrnepoga)

2.2

XvMuyeckme CBOWCTBA BaXKHEWMLLMX HEMeTansoB (raroreHoB, cepbl, a3oTta, docdopa,
yrnepoga W KpeMHus) M UX COeAMHEHUN (OKCMAOB, KucrnopoacodepXalmx KWUcorT,
BOOOPOAHLIX coeanHeHnin). NpuMeHeHne BaXKHENLLMX HEMETANIIOB U UX CoOeaMHEHUN

2.3

MeTannsl. MonoxeHne meTtannos B Mepvoanyeckon cucteMe XMMUYECKUX SNIEMEHTOB
O.W. MengeneeBa. OcoGeHHOCTU CTPOEHUS! SNEKTPOHHBLIX 060I0MEK aTOMOB MeTaroB.
O6wue umsmyeckme ceoiictBa meTannos. CnnasBbl MeTannoB. JNeKTPOXUMUYECKUIA psf
HanNpPSPKEHWIA METarnIoB

2.4

XvMuyeckme CBOWCTBA BaXXHEMWLIMX MeTamnmnoB (HAaTPURW, Kanui, KanbUWi, MarHum,
anoMUHUIA, LIUHK, XPOM, Xerneso, Meab) U ux coeguHeHnn. Obume cnocobbl nonyvyeHns
mMeTannoB. lNpumeHeHne meTannoB B ObITy U TEXHUKE

2.5

[eHeTuyeckaa cBA3b HeopraHnM4eckmnx BeLlecTB, nMNpunHaanexawmx K pas3imvyHbIM




Knaccam

XUMUS U XKU3Hb

3.1

Porb xummm B oGecnevyeHun  3KOMOrMYECKOW, SHEePreTUYeckom U MULLEBON
©e30nacHOCTH, pasBUTUN MeauLnHbL. MNMOHATUE O HAYYHbIX MeTodax MO3HaHMA BeLLECTB
N XMMUYECKUX peakuumn

3.2

MpenctaBneHuss 06 0OWMX HaAyYHbIX MPUHUMNAX MPOMbILSIEHHOTO  MOSyYeHWs
Ba)KHEMWMX BellecTB. YernoBek B Mupe BeELWECTB W MaTepuarnoB: BaxHeMwue
CTpOMTENbHbIE MaTepuanbl, KOHCTPYKLUMOHHbIE MaTepuarnbl, Kpacku, CTEKNO, Kepamuka,
mMaTepuanbl Ans  SMEeKTPOHWKKW, HaHoMaTepuarbl, OpraHuW4eckMe Uu MUHepanbHble
yaobpeHus

3.3

XuMusi 1 3[0pOBbe YerioBeka: npaBuiia UCMOSb30BaHUS NEeKapCTBEHHbIX Mpenapartos,
npasuna 6e3onacHoOro UCMornb3oBaHUA npenapaTtos GbITOBOW XVMUWU B NMOBCEOHEBHON
KU3HU

110) nyHkT 118 gononHuTb nognyHkTom 118.9 crnepyowlero cogepxaHusi:

"118.9. [ina npoBefeHMsa egMHOro rocyqapCTBEHHOrO 3Kk3amMeHa no xumum (ganee - ES no
XMMWM) UCnonb3yeTca nepeyeHb (KoagudumkaTop) npoBepsiemMbix TpebosBaHWM K pesynbTaTam
OCBOEHUs1 OCHOBHOW 0OpasoBaTenbHOW nporpamMmmbl cpeaHero obuiero obpasoBaHus U
3NEMEHTOB CoaepXaHus.

Tabnuua 15.4

MpoBepsiemble Ha EM3 no xumnm TpeboBaHus
K pesynbTaTaM OCBOEHMWS OCHOBHOM 06pa3oBaTefibHON NporpamMmbl
cpeaHero obLero obpasoBaHus

Ko

MpoBepsieMble TpeGoBaHWs K NMPeAMETHbIM pe3yfibTaTamMm OCBOEHUSI OCHOBHOW

NpoBEepsEMOoro obpa3soBaTenbHOM NporpamMbl cpegHero obliero obpasoBaHus

TpeboBaHus

1

BnageHne cnctemMom XMmMmny4eckmnx 3aHaHuin, KOTOpasa BKIHOYaeT:

11

OCHOBOMofarawwme noHATUA  (XMMWYECKUA  3NIeMEHT, aTtoM,  M30TOonbl,
3NeKTpoHHast oborodvka aTtoma, Ss-, p-, d-9NeKTpOoHHble opbuTanM aTtomoB,
OCHOBHOE ¥ BO30YyXOEHHOE COCTOSIHME aToMa, WMOH, MOJIEKyra, BaneHTHOCTb,
QNeKTPOOTPULLATENBHOCTb, CTEMeHb OKUCNEHWs, Xumudeckass cBasb (O~ u
T-CBA3b | KpaTHble cBA3N), rmbpuaunsaus aToOMHbIX  op6GuTtanen,
KpuUcTannuyeckasl pelueTka, MOfb, MOJisipHasi Macca, MOMApPHbIA  0ObEeM,
MONSpHasl KOHLEHTpauus, pacTBOpbl (UCTUHHbIE, [OUCMEPCHbIE CUCTEMBbI),
KpucTannoruapaTbl, YrNepoAHbIA CKeneT, (OyHKUMOHanbHasi rpynna, paguvkan,
N30Mepbl, CTPYKTypHas dopmyrna, msomepus (CTPYKTypHas, reomeTtpuyeckas
(umc-, TpaHcuzomMepwusi), TOMONOTMYECKUA psad, TFOMOMOrK, YrieBO4opoOabl,
Kncrnopoga- v asoTcoaepxallmne coegnHeHusi, Guonormyeckn akTMBHble BeELLECTBa
(yrmeBogbl, Xupbl, ©Oenku), MOHOMEp, MONMMep, CTPYKTYPHOE 3BEHO,
BbICOKOMOMEKYISPHbIE COEAVHEHUS, KPEKUHT, PUMOPMUHI, TUMbl XMMUYECKMX
peakuni  (OKUCNMTENbHO-BOCCTAHOBUTENbHbIE, 9K30- W 3HOOTEPMUYECKME,
peakumMm MOHHOro 0bMeHa, romMo- 1 reTeporeHHble, obpaTuMble U HeobGpaTUMBbIE),
pacTBOp, SNEKTPOSNUTLI, HEJNEKTPONUTLI, 3NEKTPoNUTMYecKasl auccouunauus,
cTeneHb Auccoumauunn, OKUCIUTENb, BOCCTAHOBUTENb, 3NIEKTPONN3, CKOPOCTb
XMMUYECKON peakLnn, XMMHUYeCcKoe paBHOBECHKE)

1.2

TEOPUN N 3AKOHbI (Teopm XUMUNYECKOIo CTpoeHNA opraHM4eCcKnx BeLlecTB A.M.
EyTnepOBa, Teopud SJ'IeKTpOJ'II/ITVI‘-IeCK0l7| aunccounauun, nepMOD,MHeCKMVI 3aKOH
an. MeHnpgeneesa, 3aKOH COXpaHeHuA MaCCbI), 3aKOHOMEPHOCTW,
CUMBOJIMYECKUI A3bIK XUMUW, MMWPOBO33pEeHYECKNEe 3HaHWUA, NneXxawune B OCHOoBe
NOHUMaHWUA MNMPUYNHHOCTU U CUCTEMHOCTU XUMUYECKUX SABMEHWHN, COBpeMEHHbIe
npegcrtaeiieHnda O CTpoeHun BeuwlectBa Ha aTtoOMHOM, MOJNEKYlnApHOM U
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HaOMONEKYSPHOM YPOBHSAX

13

npeacrtaBnieHnAa O MexXaHudmMmax XUMMU4ecKunx peaKLl,VIVI, TepMoanHaMMN4EeCKnxX "
KMHETUYECKNX 3aKOHOMEPHOCTAX WX MPOTEeKaHud, O XMMUYEeCKOM paBHOBECUW,
AncnepcHbIX cuctemMax

14

CbaKTOJ'IOFI/ILIeCKI/Ie CBedeHuss O CBOWCTBaX, COCTaBe, nonyyeHun un 6e3onacHom
MCMNONb30BaHNN BaXKHENLLNX HeopraHM4eckunx n opraHn4eckux seLlecTB B 6bITy n
I'IpaKTI/ILIeCKOIZ AeATeNbHOCTU YeloBeKa

15

obwye HayyHble MPUHUMMNBI  XMMWYECKOro MpOoM3BOACTBA (Ha npuMepe
NPOV3BOACTBA CepPHOW KUCIOTbI, aMMUWaKa, MeTaHoma, nepepaboTkn HedpTu)

CdopMnpoBaHHOCTL YMEHWI BbISIBIATD:

2.1

XapakTepHble NpU3Hakn W B3aMMOCBA3b W3YYEHHbIX NOHATUNA, NPUMEHATb
COOTBETCTBYHOLLNE MNOHATUA NPU ONUCAHUN CTPOEHUA U CBOWNCTB HeopraHn4eCcKmnx
N opraHn4eckmnx seLectBs N nxX npeBpau.l,eHvM

2.2

B3aUMOCBS3b XUMWYECKUX 3HAHWM C MOHATUAMWU U npeacraBneHnaAMn Opyrmx
npegmMmeToB AO5A bonee OCO3HAHHOrO MOHMMaHUA U O0b6bACHEeHUs CYLWHOCTH
MaTtepumarnibHOoro egnHcTBa Mmmpa

CdopmmnpoBaHHOCTb YMEHMSI UCMOSb30BaTh:

3.1

HaMMeHoBaHUA XUMUYECKUX coeuHeHnn MeXayHapoaHoro coto3a
TEOPETUYECKON W NPUKNAQHOA XUMWUW W TpUBMANbHblE Ha3BaHUSA BELLECTB,
OTHOCALLUMXCA K M3YYEeHHbIM Kraccam OpraHMd4eckMx U HeopraHm4eckux
coegnHeHnn

3.2

XMMWYECKYI0 CUMBOSUKY A1l COCTaBlieHust hopMysl HEOPraHMYeCcKUX BeLLecTB,
MOJEKYNSIPHbIX W CTPYKTYPHbIX (Pa3BepHYTbIX, COKPALLEHHbIX W CKeNeTHbIX)
hopMys opraHUYecKrX BELLECTB

CdopMMpOBaHHOCTb YMEHUSA KnaccupmumnpoBaTth:

4.1

HeopraHn4eckne BellecTtBa, CaMOCTOATE IbHO Bbl6|/|paTb OCHOBaHUA U Kputepumn
ana KJ'IaCCI/Id’)VIKaLI,I/II/I n3yv4yaemMbliX XUMNYECKNX 00bekToB

4.2

opraHmn4yeckme BelleCTBa, CaMOCTOATEJIbHO Bbl6|/|paTb OCHOBaHuUA U Kputepumn
ana Knaccmcpmau.mm n3yvyaemMblX XUMUHECKNX 0b0bekToB

4.3

Nno pasnuyHbIM NpU3Hakam (YNCNy 1 COCTaBy pearupyroLnx BELLECTB, TENITOBOMY
adhhekTy peakuun, U3MEHEHNI0 CTENEHEN OKUCMNEHNS 3NEeMEHTOB, 0bpaTMMoCTH
peakumu, y4acTuio Katanmsartopa)

CchopmMnpOBaHHOCTE YMEHUS XapaKTepu3oBaTb 3MEKTPOHHOE CTPOEHUE aTOMOB
(B OCHOBHOM 1 BO36Y>XOEHHOM COCTOSIHUM) U MIOHOB XMMUYECKUX 3rieMeHToB 1 - 4
nepuogos [lepuogndeckon cuctembl [O.A. MeHoeneeBa M uX BasfeHTHble
BO3MOXHOCTW, UCMNONb3ysi MOHATUS S-, P-, O-9NEKTpoHHble opbuTtany,
3HepreTn4ecKkne ypoBHU

CopMnpoBaHHOCTE yMEHUS OOBSCHSATbL 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKUX JNEMEHTOB WM OOpasyemblX UMK COEAMHEHUA MO nepuogaMm MU
rpynnam

C(bOpMI/IpOBaHHOCTb YMEHUA COCTaBIIATbL YpaBHEHUA XUMWHECKUX peaKu,vu7| n
pacKkpbiBaTb X CYLLIHOCTb:

7.1

OKWCIIMTENbHO-BOCCTAHOBUTESbHLIX ~ PEaKuWin  MOCPEeACTBOM  COCTaBEHWS
3MeKTPOHHOro 6anaHca aTuX peakuui

7.2

YpaBHEHUA peaKLl,I/II;I Pa3NnMYHbIX TUNOB; MOJIHble WU COKpalleHHble YypaBHEeHWUA
peakuuii MOHHOTO OBMeHa, Y4UTbIBas YCIOBUS, MPW KOTOPLIX 3TV peakumn uayT
[10 KOHLa




7.3

peakuuMit  TMOpoONM3a, peakuuit  KOMMnekcoobpasoBaHuWs (Ha  MpuMepe
rMOPOKCOKOMMIIEKCOB LIMHKA W afloMUHMS)

CdhopMMpOBaHHOCTb YMEHUS MOATBEPKAATD:

8.1

Ha KOHKPETHBLIX MpUMepax XapakTep 3aBUCMMOCTM PeaKLMOHHOW CrnocoBGHOCTM
OpraHUYecknx COedVMHEHUN OT KPaTHOCTM M Tuma KoBaneHTHow ceasn (O~ u
T-CBA3HN ) B3aMMHOro BMMSIHUA aTOMOB M FPyMn atoMOB B MOMEKynax, a Takxe
OT 0COBEHHOCTEN peanusaLnmn pasnuyHbIX MeXaHM3MOB NPOTEKaHWA peakLmnii

8.2

XapaKTepHble XUMUYecKme CBOWCTBa BeLLecTB COOTBETCTBYHLLUMMU
3KCNeprMeHTaMm 1 3anmcsiMm ypaBHEHUIA XUMUYECKMX peakLuii

CdopMMpOBaHHOCTb YMEHUS! XapakTepn3oBaTb COCTaB U BaXXHelllne CBOMCTBa
BeLLecTB, NpuHaanexallMx K onpeaerneHHbIM KrnaccaMm M rpynnam coeauHeHWi
(NpocTble BellecTBa, OKCWAbI, TMAPOKCUAbI, CONMW; Yrreesogopodbl, NpPoCTble
3dupbl, CNUPTLI, PeHonbI, anbaeruabl, KETOHbI, KAPOOHOBbLIE KUCMOTbI, CNOXHbIe
3dUpBbI, XUpPbI, YrNeBoabl, aMUHbI, aMUHOKUCIIOThI, 6erku)

10

ChopMMpOBaHHOCTb YMEHUSI MPOBOAUTL PacyeTbl MO XMMUYECKUM chopMyram U
YPaBHEHMSAM XUMUYECKMX peakLnii C UCMOMNb3oBaHMeM (PU3NYECKNX BEMUUMNH:

10.1

Macchbl (obbeMa, KonuMyecTBa BeLlecTBa) MpoaykTa peakuun, ecrnv OfHO U3
MCXOOHbIX BELWecTB AaHO B BMAE pacTBOpa C onpegesnieHHOn MaccoBOW Oonen
pacTBOPEHHOro BELECTBa UMK AaHo B M30ObITKe (MMeeT NpUMecH)

10.2

MaccoBO UN1 06 bEMHOI O0MK, BbIXoAa NPOoAYKTa peakLmm

10.3

Tennosoro adpekTa peakuum

10.4

00BbEMHbIX OTHOLLEHWUIN ra3oB

10.5

Mo HAXOXOEHUIO XMMUYECKOM cbopmynbl BellectBa

11

BrnageHue cuctemon 3HaHMM O MeTo4ax Hay4yHOro No3HaHusA ABMEHUN NpUpoab!,
MCMOJSIb3YEMbIX B €CTECTBEHHbIX HayKax U YyMEHWEe MPUMEHATb 3TU 3HaHUSI Mpu
3KCNepMEHTarbHOM WCCNeAOoBaHUM BELLECTB U Ans OOBbSCHEHUS XMMWYECKMX
ABNEHVIA, UMEILLUX MECTO B Mpupoae, NpakTUYecKon AesaTenbLHOCTN Yenoseka 1
B NOBCEAHEBHOW KN3HU

12

C(bOpMI/IpOBaHHOCTb YMEHUA NMPUMEHATb (VICI'IOﬂb3OBaTb) 3HaHUA O CcocCTaBe "
CBOWCTBaX BeLecTB Ans 3KcnepwmeHTaan0|7| NPOBEPKN TMNOoTe3 OTHOCUTESIbHO
38KOHOMepHOCTeIZ NPOTEKAHNA XUMWUYECKUX peaKLwM N NPOrHo3npoBaHuA
BO3MOXHOCTEN WX ocyuwlectBlieHnd; CUCTEMHble XUMUYECKUe 3HaHuA OnA
00BbSACHEHUA U NpPOrHo3npoBaHuA SABNEHUN, MMEIOLLNX €CTeCTBEHHOHaYy4HYHO
npupoay; And npuHATUA rpaMoTHbIX DELUeHVIIZ I'IpOGJ'IEM B CUTyauuaX, CBA3aHHbIX
C Xumunen

13

CchopMMpOBaHHOCTE  YyMEHMA  NNaHuMpoBaTb W MPOBOAUTb  XMMWYECKUMN
3KCMEePUMEHT (Nony4yeHne U n3y4eHne CBOMNCTB HEOPraHMYECKMX U OpraHNYecKmx
BELLECTB, Ka4eCTBEHHble peakuuMu YrneBodOPOAOB pPasfYHbIX KraccoB W
KMcrnopoacoaepKallux OpraHM4eckMx BELLECTB, peLleHne IKCrnepuMeHTanbHbIX
334a4 Mo pacno3HaBaHUK HeopraHWYecKMX W OpraHUYecknx BeLLecTB) C
cobnogeHnem npaBun  6esonacHoro  obpalleHuss Cc  BewecTBamu U
nabopaTopHbiM  o6opyaoBaHMEM; (QOPMYNMpPOBaTb  LENU  UCCNefoBaHus;
npeacTaBnaTb B pasnnyHON opMe pesynbTaTbl SKCNepUMeHTa, aHannsmMpoBaTb
M OLeHMBaTb MX JOCTOBEPHOCTb

14

CchopMnpoBaHHOCTb  YMEHUSI  OCYLLECTBNSATb  LieneHanpaBreHHblA  MOUCK
XUMUYECKOM MHGOPMaLIUK B Pa3finiHbIX MCTOYHUKAX (Hay4Has 1 y4ebHO-Hay4YHas
nuTepatypa, cpeacrtBa MaccoBon MHopmauun, cetb WHTepHeT wn gpyrue),
KPUTUYECKN aHanM3nMpoBaTb XUMMWYECKYH MHopMauuio, nepepabaTtbiBatb ee U
MCMONb30BaTb B COOTBETCTBMM C NOCTaBNEHHOM y4ebHON 3agaden

15

C(bOpMI/IpOBaHHOCTb YMEHUA TMpOorHo3npoBaTtb, aHalnnM3npoBatb U OLIEHUBATb




MHOpPMaLINIO C NO3MLMIA 3KOMNOorndeckom 6e3onacHoOCTU NocrneacTBuin ObITOBON U
NPOVN3BOACTBEHHOW [OEATENbHOCTM 4YerloBeka, CBSI3aHHOW C  NepepaboTKoM
BELLECTB; COOPMMPOBAHHOCTb YMEHUA OCO3HaBaTb OMACHOCTb BO3AENCTBMSA Ha
XVBble OpraHuM3ambl OMNpPederieHHbIX BELLECTB, MOHWMMAas CMbICI MNoKasaTens
npegenbHoOn [OMYyCTUMOM KOHLEHTPauMKU, M MOSICHATb Ha MnpuMmepax crnocoobl
YMEHbLUEHNss WU MpefoTBpalleHMss WX BpegHOro BO3AEWCTBMSA HA OpraHuam
yeroBeka

Tabnuua 15.5

MepeyeHb 3NIEMEHTOB CoepXXaHus, NpoBepsieMblx Ha EMF3 no xumum

Koa [MpoBepsieMbIli aNEMEHT coepKaHusi
1 TeopeTnyeckne OCHOBbI XMUK

1.1 CtpoeHne BeuwectBa. CoBpemeHHas Mogenb CTpoeHuss atoma. Pacnpegenexve
3MEKTPOHOB MO 3HEPreTMdeckum ypoBHsIM. Knaccuduvkaumsa XUMUYECKUX 3MEMEHTOB.
OCobGEHHOCTN CTPOEHUS 3HEPreTUYECKUX YpoBHEM aToMOB (S-, p-, d-3MemMeHTOB).
OcHoBHOE U BO3bOYXXOEHHOE COCTOSIHUSA aTOMOB. JMEKTPOHHas KOHdurypaums aTtoma.
BaneHTHbIe 9NeKTPOHbI

1.2 MNepuogundeckana cuctema xumumdecknx anemeHtoB [.. MeHgeneesa. ®uanyeckui
cmbicn lMepuogudeckoro 3akoHa .. MenpgeneeBa. [MpuuMHbI M 3aKOHOMEPHOCTU
U3MEHEeHNs CBOWCTB 3fIeEMEHTOB M WX COeAMHEHMW NO nepuojam W rpynnam.
3aKOHOMEPHOCTM B M3MEHEHMN CBOWCTB MPOCTbIX BELECTB, BOOOPOAHbIX COEAUHEHWN,
BbICLLMX OKCUOOB U rMAPOKCUAOB

1.3 BaneHTHOCTb. AnekTpooTpuuaTensHocTb. CTeneHb OKUCHeHnst

1.4 Buabl xvMuyeckon cBA3M (KOBareHTHasl, WOHHas, MeTannuueckasi, BogopoaHas) wu
MexaHn3Mbl ee obpasoBaHus. MexmornekynspHele B3aumogencTBusi. Belectsa
MOMEKYNAPHOrO U HEMOSEKYNAPHOro CTPOeHus. Tunbl KpUCTanIMYeckux peLueTok.
3aB1CMMOCTb CBOMCTBA BELLECTB OT TMNa KpUCTannnmyeckom peLLeTku

1.5 Xummdeckan peakums. Knaccudukaumss XMMUYECKUX peakumin B HeOopraHm4eckom u
OpraHN4ecKom XMMumn. 3akoH COXpaHeHUsi MacChbl BELLECTB

1.6 CKOopoCTb peakumu, ee 3aBUCUMOCTb OT pasninyHbIX hakTopoB

1.7 TennoBble 3O EKTbI XUMUYECKMX peakUunin. TEpMOXMMUYECKUE YpaBHEHUS

1.8 Ob6patnmble peakuun. Xvmudeckoe paBHoBecue. PakTopbl, BIUSIIOLLME HA COCTOAHME
Xnmmyeckoro pasHosecus. MNpuHumn Jle Wartenee

1.9 OnekTponutudeckas guccoumaums. CunbHble n cnabble anekTponutel. Cpeaa BOAHbIX
pacTBOpPOB BeLUECTB: Kucrnas, HentTpanbHasd, wenovHas. CTeneHb Auccoumauuu.
Peakunn noHHoro obmeHa

1.10 Mmpoponus conen. WMoHHoe npousBegeHue BoAabl. BogopoaHein nokasatens (pH)
pacTtBopa

1.11 Cnocobbl BbIpaXXeHUs1 KOHLIEHTpaLMM pacTBOPOB: MaccoBasl [[ONS pPaCTBOPEHHOro
BELLeCcTBa, MOmnspHas KOHUEeHTpauus. HacbilweHHble W HeHacbIWeHHbIE pacTBOpbI,
pacTBopnMOCTb. Kpuctannorngparthl

1.12 OkuncnmMTenbHO-BOCCTaHOBUTENbHbIE peakumun. [loBeaeHne BelecTs B cpeaax ¢ pasHbiM
3HaveHveM pH. MeToabl anekTpoHHoro 6anaHca

1.13 OneKTponn3 pacTBOPOB M pacniiaBoB COSen

2 OCHOBbI HEOpPraHN4YEeCKOM XMMUN

21 Knaccudpvkauma HeopraHudeckux coeavHeHun. HoMeHknaTypa  HeopraHu4Yeckmx

BelLlecTB




2.2

XnMuyeckme CBOWCTBA BaXKHEMWLIMUX MeTanmnoB (HaTpui, Kanui, KanbLuin, MarHuim,
anMtoOMUHWIA, LMHK, XPOM, Xenes3o, Meab) U nx coeguHeHmn. O6wwmne cnocodbl nonyvyeHns
MeTanmnos

2.3

XvMuyeckme CBOWCTBA BaXKHEWMLLMX HEMeTasioB (ranoreHoB, cepbl, a3oTa, ¢docdopa,
yrnepoga W KpeMHus) M WX COedMHEHUMN (OKCMOOB, KuMcrnopoacogepXalimx KWUCHoT,
BOOOPOAHbLIX COeANHEHNI)

2.4

[eHeTuyeckaa cBA3b HeopraHnM4eckmnx BeLWwecTB, npuHaanexawmnmx K pasindyHbiM
Knaccam

2.5

Vl,El,eHTI/I(bVIKaLI,VIﬂ HeopraHn4eckmnx coeguHeHNN. KayecTBeHHble peakuunmn Ha
HeopraHn4eckmne Beulectea " NOHbI

OcHOBbI OpraHU4ecKor XUmMmum

3.1

OCHOBHbIE NONOXEHUSI TEOPUN XUMUYECKOTO CTPOEHMSA OpraHu4eckux coeamHeHun A.M.
ByTtnepoBa. YrnepogHbli ckeneT opraHuM4eckom Morekynbl. KpaTHOCTb XMMUYEeCcKon
ceAsn, O- un T-CBABHU  gp3. gp2-, sp-rubpuausauuu opbuTtaneit aToMoB Yrrepoga.
3aBMCYMOCTb CBOWCTB BeLLUECTB OT XUMMWYECKOrO CTpOeHusa Mornekyn. [omonoru.
"omornoruyeckun pag. somepusa u nsomepbl

3.2

MoHaTue o dyHKuMoHanbHou rpynne. OpueHTaumnoHHble apdekTbl 3aMecTUTenemn

3.3

lNpenctaBneHne 0  Knaccudpukauum  opraHuMyeckux  BewecTtB. HomeHknatypa
OpraHNYecKkux CoeguHeHun (CuctemaTudeckas) U TpUBManbHbIE Ha3BaHWS BaXKHEWLINX
npegcTaBuTENEN KITACCOB OPraHUYeCcKnX BELLECTB

3.4

CeoboaHopagvkanbHbll U UOHHBIN MeXaHu3Mbl peakuuu. [NoHaTne o Hykneodune u
anektpodune. MNpasuno MapkosHukoBa. NpaBuno 3anuesa

3.5

AnkaHbl. XuvMudeckne CBOWCTBa arkaHOB: rafioreHMpoBaHWe, [OernapvpoBaHue,
TEPMUYECKOE pas3foXeHWEe, KPEKWHI, u3omMepusauus, ropeHue. [MonyyeHune ankaHos.
LinknoankaHel. Cneuuduka CBOWCTB LMKIIOANKaHOB C ManblM pasMepoM LMKNa.
Peakuun npucoeanHeHns n pagvkanbHOro 3ameLLeHus

3.6

ArnkeHbl. XuMuyeckne CBOWCTBA: peakumn npucoeauHeHns (ranoreHmpoBaHue,
rmapupoBaHue, rMgporanoreHMpoBaHve, rugpatauusl), rOpeHusl, OKUCIEHUs U
nonumepusaunn. NpomblwneHHbIe 1 nabopaTtopHble CNOoCcoBbl NONy4YEHNS ankeHoB

3.7

AnkagueHsl. Xumumyeckme CBOWCTBa arikaaumeHoB: peakuunumn npuncoegnHeHunA
(FMﬂpMpOBaHMe, raJ'IOFeHI/IDOBaHVIe), ropeHus n nonmMmepusagun. I'Ionyqume
arnkaauneHos

3.8

AnKuHbl.  XUMUYECKMe CBOWCTBA: peakumm npucoeauHeHuns (ranoreHvMpoBaHue,
rmapupoBaHue, rugpartauus, rugporanoreHMpoBaHue) Kak — cnocob  nonyveHus
nonMmMepoB U ApYrux nonesHbix NpoAaykToB. Peakuun 3amelleHuns. FopeHve auetuneHa
KaK WUCTOYHUK BbICOKOTEMNEPaTypHOro nnamMeHn AOna CcBapkKn U pe3kn MeTansos.
MpumeHeHne aueTuneHa

3.9

ApeHbl. XuMudeckue cBoicTBa GeH3ona: peakuuy 3NeKTPodUIbHOro 3amelleHus,
npucoeavHeHns (rMapvupoBaHue, ranoreHnposaHue). Peakums ropeHus. OcobeHHOCTH
XMMUYecKux cBoicTB Tonyona. [lonyyeHne 6GeHsona. OCOBGEHHOCTU XUMWUYECKUX
cBoictB cTupona. Monumepwusaums cTupona. Crnocobbl MOMyY4eHuss U NpUMeHeHue
apoMaTU4eCcKMX yrneBoaopoaos

3.10

CnupTbl. MpeaenbHble 0g4HOATOMHbIE CNUPTLI. XMMUYECK/e CBOWMCTBA: B3aMMOAECTBME
C HaTpMeM Kak Crocob  yCTAHOBMEHUS  HanMWuuWs  TMOPOKCOrpymnbl,  C
ranoreHoBogopoaaMy  kak  cnocob  MmonydeHus  pacTBOpuTEnen, BHYTPU- U
MeXMoreKynsipHast Aerugpatauusi. Peakumsi ropeHusi. MonyyeHue aTaHoma: peakuus
OpoXeHWUs1  [NIOKO3bl, ruapaTauus  3TurneHa. JTUMNEHrMUKOMb W FAUMUEPUH  Kak
npeacTaBUTENU NpeaernbHbIX MHOTOATOMHbIX CMIMPTOB

3.11

deHon. Xummndeckne cBOMCTBa (heHoMa (peakumnm C HaTpuem, rMapoKCUOOM HaTpus,
©6pomom). Mony4deHne deHona




3.12

Anbaernabl. XuUMUJeckue CBOWCTBa MpedernbHbiX — anbAernaos:  rMapupoBaHue;
KauyecTBeHHble peakLun Ha kapGoHMNbHYo rpynny (peakumsi "cepebpsiHoro sepkana”,
B3aumopeicteme c¢ rugpokcugom megun (). MNonyyeHve npenenbHbIX anbAerugos:
OKMCIeHVe CMnUPTOB, ryapaTauus aueTuneHa. ALETOH Kak npeacTaBuTeNlb KeTOHOB.
Oco6eHHOCTU peakLun OKUCNEHVS aLleToHa

3.13

Kap6oHoBble KMCNOTbl. XMMUYECKME CBOWCTBA NpeaeribHbIX OAHOOCHOBHbBIX KAapOOHOBbLIX
kncnot. OCOBGEHHOCTU XUMUYECKUX CBOWCTB MYpaBbMHOW KuUcnoTtbl. [lonyveHue
npeaenbHbIX OOHOOCHOBHbLIX KapOOHOBBLIX KWUCMOT: OKUCMEHWE arnkaHoB, arikeHoB,
nepBUYHBLIX CNNMPTOB, anbaernaoB. Beicluve npeaenbHble U HenpeaenbHble kapboHoBbIE
KUCIOTbI

3.14

CnoxHble adumpbl M Xupbl. Cnocobbl nonyvyeHus crnoxHbix adupos. O6paTUMoCTb
peakuun atepudukaumun. NpuMeHeHne CroXHbiX 3UPOB B NULLLEBON U NapdroMepHON
NPOMbILLNEHHOCTU. XKMpbl Kak CIOXHble 3vpbl MMULEPMHA WM BbICWIMX KapOOHOBLIX
KMCMNOT. XUMUWYECKMEe CBOWCTBA >KMPOB: TMAPWPOBaHWe, okucrnenuwe. maponus, wnm
OMBbIfIEHME, XUPOB Kak Crnocob NPOMBbILLNIEHHOrO NOJTy4YEHUsT COMel BbICLUMX KapbOHOBbLIX

kucnoT. MBLIA kak conm BbICLUMX KapOOHOBbLIX KMCIOT

3.15

XMUYecKme CBOMCTBA [IIOKO3bl: peakLMn C y4acTUeM CNUPTOBbIX U anbAerngHon rpynn
N MOJIOMHOKMCNOE  OpoxeHue. [lpMMeHeHMe  TKO3bl, €ee  3HadYeHne B
KU3HEOEeATENbHOCTH opraHusma. Iucaxapugpl: caxaposa, ManbTOo3a.
BoccraHaBnueatroLime M HEBOCCTaHaBNMBawLWme ancaxapugpl. maponus gucaxapuaos.
Monuncaxapugpl: kpaxman, rivkoreH. CTpoeHne MakpoMONeKys Kpaxmana, rivkoreHa um
uennionosbl. dunsmdeckne CBOMCTBA Kpaxmana Wu uennonosel. XMMuU4eckne CBONCTBA
Kpaxmana: rugponus, KadecTBeHHasd peakuuss C unogom. XuMudecknme CBOMCTBA
Lennonosbl: rmaponus, nonydyeHne acompos Uenmionosbl. MNoHaTne o6 UCKYCCTBEHHbIX
BOJIOKHaX (BUCKO3a, aueTaTHbIN LWenK)

3.16

AMUHBbI. AMUHBI KaK opraHM4eckre OCHOBaHUA: peakuun ¢ BOAOW, KUCNOTaMU, peakuus
ropeHus. AHUNUH Kak NpeacTaBuTeNb apomMaTMYecKkux aMUHOB. XUMUYEcKue CBOWCTBa
aHWNVHAa: B3auMOAENCTBME C KUcIoTamu, GpoMHOW BoAoW, okucrneHue. [MonyyeHue
aMUHOB  aNKWNMMpOBaHWMEM amMmuaka W BOCCTAHOBMEHMEM  HUTPOMPOU3BOOHBLIX
yrneBsoAopooB

3.17

AMUHOKUCNOTBI U 6enkn. AMUHOKMUCIOTBI kKak aMdOTEpPHbIE OpraHNyYeckne coeauHeHus.
OCHOBHblE aMWHOKUCIOTbI, obpasylowune ©Oenku. Xumudeckne cBoncTea 6ernkos:
rmoponuns, geHaTypauus, Ka4ecTBeHHble (LBETHbIE) peakunn Ha 6enkun

3.18

CTpoeHMe n CTPYKTypa nofimmepos. 3aBUCMMOCTb CBOWCTB nonmmepoB OT CTPOEHUA
MOJIeKyI. OcHoBHbIe cnocoObl nony4yeHunAa BblICOKOMOJEKYIIAPHbLIX CcoeaVHEeHWI: peakuyunmn
nonmvepunsagunmn n nosiMkoHaeHcauuu. KﬂaCCM(bI/IKaLI,VIH BOJIOKOH

3.19

MpoeHTudmkauma opraHnyecknx coegumHeHnin. PelleHne akcnepuMeHTanbHbIX 3agjad Ha
pacno3HaBaHWe OpraHMYeCcKMX BELECTB

3.20

[eHeTUyeckasa cBA3b MexXxay KnaccamMmum opraHn4eckmnx coeguHeHun

XUMUSA U XKU3Hb

4.1

XuUMusa B NOBCEOHEBHOWN XXWU3HW. I"Ipanu'la ©es3onacHon pa60TbI C eaKknMu, roprovymvm m
TOKCUYHbIMU BellleCTBaMK, cpeactsamMmu ObITOBOW XMMUK

4.2

Xumusa n 3gopoBbe. XvMus B MeauumHe. XUMUSE U CeNbCKOE XO3ANCTBO. XUMUs B
NPOMBILLNIEHHOCTN. XUMUS U SHepreTuka: NpUpoaHbIA N NONYTHLIN HEPTAHON rasbl, UX
cocTaB M ucnonb3oBaHne. CoctaB HehTU N ee nepepaboTka (NPUPOOHLIE UCTOYHUKM
yrneBo4opoaoB)

4.3

XumMust 1 akonorus. Xumuyeckoe 3arpsi3HeHMe OKpyXatoLLen cpedbl U ero nocneacTeus.
OxpaHa rugpocdepbl, MoYBbl, atMocdepbl, ropbl U gayHbl OT XUMWUYECKOro
3arpsisHeHusi. [poGrnema oTXo40B U NOBOYHBLIX NPOAYKTOB. ANlbTePHATUBHbLIE UCTOYHUKU
SHEeprum

4.4

O6wme npeacTaBneHns 0 NPOMBbILLMEHHbBIX cnocobax NonyyYeHUss XMMUYECKMX BELLECTB
(Ha npumepe npou3BOACTBA aMMWaka, CEpPHOM KUCMOTbl). YepHas u uBeTHas




MeTannyprua. CTtekno n cunukaTHas NPOMBbILLUITIEHHOCTb. np0MbILLIJ'IeHHaF| opraHu4vyeckasa
XUMUA. Cblpbe ana opraqueCKoﬂ NPOMBbILLUITIEHHOCTH

Tunbl pacyeTHbIX 3agau

51

PacueTbl macchl BellecTBa unu obbema rasoB no M3BECTHOMY KOJIM4YeCTBY BeLUEeCTBa,
Macce unm o6bemy OQHOro "3 y4actByrLnx B peakunn BeELLECTB

5.2

PacueTbl Tennosoro agdekta peakuum

5.3

PacueTbl 06BbEMHbIX OTHOLLEHUI ra30B Npn XMMNYECKNX peakunax

5.4

PacueTtbl macchl (06bema, konMdecTBa BELLECTBA) NPOAYKTOB peakuun, ecrnim ogHo u3
BELLECTB [aHO B 130bITkE (UMEeT NpumMecH)

5.5

PacueTtbl maccoBon mnm obbemMHOM Oonu Bbixoaa npoayKTta peakunn OT TeopeTU4eCKu
BO3MOXHOIo

5.6

PacuyeTbl macchbl (0bbema, KonmMyecTBa BeLLEeCTBa) NPoAyKTa peakuuu, ecnin OZHO U3
BELLECTB JaHO B BMAE pacTBopa C onpeAeneHHOM MacCcoBOW AOSfien pacTBOPEHHOro
BelllecTBa

5.7

PacyeTtbl ¢ ncnonb3oBaHneM MOHATMIA "MaccoBas gons", "MonspHas KOHueHTpauwms",
"pacTBOpMMOCTL"

5.8

HaxoxaeHuve MOJ'IeKyﬂﬂpHOIZ (*)OpMyJ'IbI OopraHmn4yeckoro BeulecrtBa Mno ero nJioTHOCTU n
MacCCOBbIM O0J1AM 3JIEMEHTOB, BXOOALLNX B €ro cocTtaB, U NO NpoAYyKTaM CropaHua

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI5S1 YYEHUKA
» Xumus, 10 knacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnankos C.A.,

AxnmonepHoe o6mectBo «M3marensctBo «IIpocsemienuey

* Xumus, 11 kmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxkrmonepHoe oomiectBo «M3aatensctBo «IIpocBernienne»

[IOKYMEHT MOATMWUCAH 3/IEKTPOHHOW MOANUCHIO
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