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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro olIiero oopasoBaHus pazpadboTaHa
Ha ocHoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obOpa3oBaHuH B
Poccuiickoit ®eneparun», TpeOOBaHMM K pe3yiabTaTaM OCBOCHHS (enepanbHOi
oOpa3oBaTelbHOM MporpaMmel  cpeanero obmiero o6pazoBanus (DOOII COO),
npenctaBieHHbIX B DenepalbHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM CTaHIAPTE
COO, c¢ yuérom Konuenuuu mnpenogaBaHus ydyeOHOTO mpeaMeTa «XUMHS» B
oOpa3oBaTenbHbIX opranu3anusax Poccuiickoit denepanyu, pearn3yromux OCHOBHBIC
o0Opa3oBaTelIbHbIE NPOrPaMMbI, M OCHOBHBIX MOJIOKEHHH «CTpaTernu pa3BUTHS
BocnuTanus B Poccuiickoit ®denepanun Ha niepuoa 10 2025 roma» (Pacmopsikenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY ITOIX0/I0B K pa3pa0dO0TKe MPOrpaMMBbl 110 XUMUHU, K OIIPEIEIECHUI0 00LIei
CTpaTeruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHS OOYUYaIOIIMXCS CPEACTBAMU y4yeOHOTrO
npeamera «Xumus» st 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
koHuentyanpHeie mnosnoxeHuss O®I'OC COO o B3auMOOOYCIOBICHHOCTH LIEJEH,
COZIEpXKaHUs, pe3yJbTaTOB OOy4YeHUST U TpeOOBaHUM K YPOBHIO TOJATOTOBKU
BBITTYCKHHUKOB.

XuMHUYecKoe o0Opa3oBaHue, 1oJiy4aeMoe BBIITYCKHUKaMU
00111e00pa3oBaTeILHON  OpPraHW3allii, SBISETCS HEOTHEMJIEMOM  YacThl0  UX
oOpa3zoBaHHOCTH. OHO  CIOYKUT 3aBEpUIAIONIMM  O3TallOM  pealu3aluud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPHUCYLINX
LEJOCTHOM CHCTEME XMMHUYECKOro 00Opa3oBaHUs. JTU LEHHOCTHU KacaroTCsl MO3HAHUS
3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYJIbTYphl U€JIOBEKa, a
TaK’Ke€ PKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOUIEHUS! K CBOEMY 370POBBIO U MPUPOIHOM
cpene. Peanusyercs xumudeckoe oOpa3oBaHHE OOYYaIOLIUXCS HA YPOBHE CPEIHETO
oOmrero oOpa3oBaHUsl CPEICTBAMHU YYEOHOTO MpeamMeTa «XUMHsS», COACpKAHUE U
MOCTPOEHHE KOTOPOro OMpENEeHbl B MpOrpaMMme MO XUMHUH C YYETOM creuudUuKu
HayKl XUMHUHU, €€ 3HAYCHUS B IO3HAHWU TPHUPOALI U B MaTEPHAIBHOM KU3ZHH
oOuiecTBa, a Takke € y4€ToM OOIMX LeJed W MPHUHIMIOB, XapaKTePU3YIOIIHUX
COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CpefHero oomero obpaszoBanusi B Poccuiickoii
denepannu.

XUMHUS Kak 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAayK HMIpaeT oco0yl poib B
COBPEMEHHOU LIMBUJIN3AIMH, B CO3/IaHUM HOBOW 0a3bl MaTepuaibHON KynbTypbl. OHa
BHOCUT CBOH BKJIaJ B (OPMUPOBAHME PALMOHAIBHOIO HAYYHOIO MBILIUICHUS, B
CO3/IaHME IIEJIOCTHOTO TMpPEJICTaBIEHUs 00 OKpYXKallleM MHpEe Kak O €JIHHCTBE
NpUPOABl U YelloBeKa, KoTopoe (OopMHpyeTCss B XMMHUM Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOTO COCTaBa OKPYXKAIOIIEro0 MHUpa, OCO3HAHUS B3aMUMOCBA3U MEXIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMHU 00JIACTSIMH IPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JIPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHUS cTaja
HEOTHEMJIEMOM YacThbl0 MHPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCJIOBHEM YCHEIIHOTO
TpyJa W JKU3HM KaxJaoro wieHa obOmiectBa. CoBpeMeHHass XHMMHS KakK Hayka
co3yjarenbHasi, Kak HayKa BBICOKMX TEXHOJOTMI HalpaBjieHa Ha pelleHHe
rN00aNbHBIX MPOOJEM  YCTOMYMBOIO pa3BUTHS  YEIOBEYECTBA —  CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOrMYeCKO 0€30MaCHOCTH U OXPAaHbI 3/I0POBBS.

B cootBercTBHM ¢ OOIIMMHU WENSIMH M TNPUHIUIAMU CpPEIHEro oOUIero
oOpa3oBaHusi cojepkanue mpenmera «Xumus» (10—11 xmaccbl, 0a30BbI YpOBEHb
W3Y4YEeHHS]) OPUEHTHPOBAHO IMPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO IMOJATOTOBKY
oOy4aromuxcs, HeOOXOAUMYIO UM JJIs BEIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB,
YCIIEIIHOTO BKJIIOYEHHS B KHU3Hb COLIMYyMa, TPOJOJIKEHUS 00pa30BaHMs B Pa3IMUHBIX
00JacTsX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.



CocrapistoniuMu - npeaMera  «XUMHS» — SBISIOTCS  0a30Bble  KypChl  —
«Oprannueckass xumusi» U «OOmas MU HeOpraHuyeckas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: cUCTeMa
3HAHMM IO HEOPraHMYECKOM XUMHUHU (C BKIIOYECHUEM 3HAHWM U3 OOIIel XUMHH) U
oprannyeckor xumuu. DopMupoBaHUWE NaHHOW CHUCTEMbl 3HAHUW IpPU HU3YyYECHUH
npeaMera 00eceYnBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOT0OOpa3usi BEIIECTB
Ha OCHOBE OOIINX MOHSTUH, 3aKOHOB U TEOPUIl XUMUHU.

CrtpykTypa coaepxaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuueckas Xumus» chopMHpOBaHa B MpOrpaMMe IO XUMHM Ha OCHOBE
CUCTEMHOT0 MOAX0/a K U3YYeHHIO yueOHOro MaTepuasa U o0yclioBIeHa HICTOPHUUECKH
000CHOBAHHBIM Pa3BUTHEM 3HAHUHN Ha OMpENEIEHHBIX TEOPETUYECKUX YPOBHsX. Tak,
B KypC€ OpraHM4YeCKOl XMMHH BEIIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KIIACCUUYECKOM
TEOPUU CTPOCHHUSI OPraHUYECKUX COCAUHEHUN, a TAK)KE HA YPOBHE CTEPEOXUMHYECKUX
U DJIEKTPOHHBIX MPEJCTaBICHUN O CcTpoeHuHU BemlecTB. CBeneHUs 00 H3ydyaeMbIX B
Kypce BeIeCcTBaX [JalTCi B Pa3BUTHM — OT YIVIEBOJOPOJIOB JI0 CJOKHBIX
OMOJIOTUYECKH aKTUBHBIX COCAMHEHMH. B Kypce opraHMYecKoil XUMUU TOIydYaroT
pazButHe CcHOPMHpPOBAHHBIE HAa YpOBHE OCHOBHOTO o00mero oOpa3oBaHus
MepBOHAYAIbHBIC TPEACTABICHUS O XUMHUYECKOM CBS3HM, KIACCH(PUKAIMOHHBIX
MIPU3HAKaX BEIIECTB, 3aBUCMOCTH CBOWCTB BEIIECTB OT UX CTPOCHMS, O XUMHUECKOI
peakiuu.

[Ton HOBBIM yrioM 3peHHs B TmpeaMere «XuMus» 0a30BOro ypOBHS
paccmaTpuBaeTcs W3Y4YeHHBIW Ha YpPOBHE OCHOBHOTO oOIIero oOpa3oBaHUs
TEOPETUYECKUN MaTepuan U (GaKTOJIOTHUYECKUE CBECHUS O BEUIECTBAX M XMMHUECKON
peakuuu. Tak, B yacTtHOCTH, B Kypce «OOmass W HeEOpraHuyeckas XHUMHs»
oOy4armuMes MPeA0CTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUEHUE MEPHOUIECKOTO
3aKOHAa C OOIIETEOPETUYECKMX W METOJOJIOTMUECKUX TMO3UIUHN, TIy0Xke TIOHSATh
HUCTOpUYECKOE U3MEHEeHHe (QYHKIUMNA OSTOro 3aKkoHa — OT o0OoOmaromei 10
OOBSCHSIONIEH 1 TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMiI O BaKHEHIIMX BEIIECTBAaX, MX COCTABE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHHMH, a TaKXE€ O XUMHUYECKHX pPEaKIUAX, UX CYIIHOCTH HU
3aKOHOMEPHOCTSIX MpOTEKaHus nomnonHsercs B kypcax 10 u 11 kiaccoB aneMeHTamMu
COZIEpXaHUs, HMEIOIIMMHU KYJIbTYpOJIOTHYECKUM W TPHUKIATHON Xapaktep. OTu
3HaHMS CIOCOOCTBYIOT TMOHUMAHHUIO B3aMMOCBS3U XUMHH C JIDYTUMU HayKaMH,
PacKpbIBAIOT €€ pojib B MO3HABATEIbHOM M MPAKTUYECKOW NEATENbHOCTU YEJIOBEKa,
CHOCOOCTBYIOT BOCIIMTAHUIO YB)KEHHUSI K MPOLECCY TBOPUECTBA B 00J]IACTU TEOPUU U
MPAKTUYECKUX TPUIIOKEHUH XHMHUHU, MOMOTAalOT BBITYCKHUKY OpPHUEHTHPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHUYECKU OCMBICIMBATh MH(OPMAINIO U MPUMEHSTH €€ Uil TIOTIOTHEHHS 3HAHUH,
pelIeHUs UHTEIUIEKTYalIbHbIX U AKCIEPUMEHTAJIbHBIX HCCIIEIOBATENIbCKUX 3adau. B
[EJIOM CoJepKaHUe Y4yeOHOro mpeameTa «XUMHS» JTAHHOTO YPOBHS HU3YYCHHS
OpPHEHTHPOBAHO Ha (hopMHpOBaHHE y OOYYaIOIIUXCS MHPOBO33PEHUECKON OCHOBBI
Ui TIOHUMaHWs (QUIOCOPCKUX HJeH, TaKuX KakK: MaTepUalbHOE EIUHCTBO
HEOPTaHUYECKOI'0 U OPraHMYeCKOro MHUpPA, OOYCIIOBIEHHOCTH CBOWCTB BEILIECTB HMX
COCTaBOM U CTPOCHHUEM, [TO3HABAEMOCTh MIPUPOJIHBIX SIBICHUN IMYyTEM SKCIIEPUMEHTA U
pEelIeHUsT TMPOTUBOPEYMA  MEXAy HOBBIMH  (akTaMM H  TEOPETUYECKUMU
MPEANOChUTKAMH, OCO3HAHWE POJIM XMMHUU B PEIICHUH JKOJIOTHUYECKHUX Mpoliem, a
TaKKe MpoOsieM COEpeKEeHUs] PHEPreTHUECKHX PECypCOB, CHIPbs, CO3JaHUS HOBBIX
TEXHOJIOTUH U MaTEpPHUaOB.

B nmnmane pemeHus 3agad  BOCHHUTAaHUsS, Pa3BUTHS U COIMAIM3ALUU
Oo0y4JalIUXCsl TPUHATHIE NTPOrPaMMON [0 XUMHUHU TMOAXOABl K OMPEICICHUIO
CONIEp’)KaHUST W  TOCTPOEHUS TpeaMeTa MNpeaycCMaTpuBalOT  (OPMUPOBAHHE



YHUBEPCAIBHBIX YYCOHBIX JEHCTBHI, MMEIONIMX 0a30BO€ 3HAYCHUE IS PA3INIHBIX
BUJIOB JICATEIIBHOCTH: pEUICHHS TpoOJieM, TIOWCKA, aHajiW3a U 00paboTKH
UHPOpMAIIMKA, HEOOXOMUMBIX JUISI NPHOOPETEHHsI ONbITAa IMPAKTHYECKOH U
UCCIIEI0OBATEIIbCKOM IEATEIPHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B IIO3HAHUU XUMUH.

B mpakTtHke mpemnojaBaHWs XUMHH KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CpeIHEro o0Iiero oOpa3oBaHUs, MPHU OIpPEACICHUN
COJICpXKATEITPHOW XapaKTePUCTHKH IeJied W3y4YeHHsI TpeaMeTa HampaBICHUEM
NIEPBOCTEIICHHOW 3HAYMMOCTH TPAIUIIMOHHO TpH3HAETCS (OPMUPOBAHUE OCHOB
XMMHYECKOW HAyKW Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHYCCKOU
JCSITETPHOCTH YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C
METOJAMYECKOM TOYKM 3PCHHUS TaKOW TIOAXOJN K ONPEICIICHUIO IeNeH HW3y4eHUs
npeMeTa SBISCTCS BIIOJIHE ONPaBIaHHBIM.

CorinacHO NaHHOW TOYKE 3pPCHHS TJIABHBIMHM IEISIMH HM3YYCHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBastoTCS:

e (GOpMHUpOBAaHWUE CHUCTEMBl  XHUMHYCCKHX  3HAHMH  KaKk  BaKHEHIICH
COCTABJISIFOIICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOM
JIKAT KITIOYCBBIC MOHITHSA, (yHIaMEHTAJbHbIC 3aKOHBI W TECOPUU XHMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W ITOHMMAHWE CYIIHOCTU JOCTYITHBIX
0000IIIeHN T MUPOBO33PEHYECKOT0 XapaKTepa, 0O3HAKOMJICHHE ¢ UCTOPHEH HX
pa3BUTHS M CTAHOBJICHUS;

e (OpMHUPOBAHUEC M Pa3BUTHUEC IMPEICTABJICHUH O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECCKHX PEaKIUi, HEOOXOAUMBIX JIJIsi IPUOOPETCHUsST YMEHUH
OPUCHTHUPOBATHCS B MUPE BEIIECCTB U XUMHUCCKUX SBJICHHA, HMCIOIUX MECTO
B TIPUPO/IC, B TPAKTHUECKOHN U TIOBCETHEBHOW KHU3HH;

® Da3BUTHEC YMEHHH M CIOCOOOB JEATECIHLHOCTH, CBS3aHHBIX C HAOIIOJCHUEM U
OOBSICHCHHEM  XHMHUYECKOTO  DKCICPUMEHTa,  COOJIOJCHUEM  TIPaBUII
Oe3omacHOro oOpaleHus ¢ BeIIeCTBAMH.

Hapsmy ¢ »TuMm, copepareibHas XapaKTEpHUCTUKA IIEJCH W 3a1ad WU3ydeHUs
npeaMeTa B IporpaMMe 10 XMMHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C
HOBBIMHM TIPUOPUTETAMU B CHCTEME CpeaHero olmiero oOpa3oBanusi. CeromHs B
MPernojaBaHui XUMHH B OOJIbIIIEH CTENEHH OTAAETCS MPEANOYTEHUE MPAKTUYECKON
KOMITOHEHTE CO/IepKaHusi 00yUeHUsl, OPUECHTHPOBAHHON Ha MOJIOTOBKY BBHIMTYCKHHKA
001eo0pa3oBaTeIbHON  OpraHW3alMK, BIAJACIONIETO HE HAOOpOM 3HAHWH, a
(GYHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMH W yMEHHMSIMH aKTHBHOTO
MOJIyYCHUST 3HAHUW ¥ TPUMEHEHHUS UX B PEAITbHOW J>KWM3HH Ui pElIeHHs
MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM Npu U3y4eHHUH TIpeAMeETa « XUMUsS» JOMUHUPYIOIIEe 3HAUYCHUE
MPUOOPETAIOT TaKKE 1IEeTU U 3314, KaK:

amantanusg OOyYaromMXCS K YCJIOBHSM JIMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(dbopmMupoBaHue WHTEJUIEKTYaITbHO pa3BUTOMN JMYHOCTH, TOTOBOM K
caMOOOpa30BaHMIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO TPaMOTHBIX
pEIICHUI B KOHKPETHBIX KHU3HEHHBIX CHUTYAIUSAX, CBA3aHHBIX C BEIIECTBAMH U HX
MPUMEHEHHEM;

dbopMupoBaHue y  OOydalOmUXCS  KIIOUEBBIX  HABBIKOB  (KIIFOUYEBBIX
KOMITETEHIUH), HWMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE IS Pa3jIMYHbIX BHJIOB
JESITeTbHOCTH: PEIIeHus] MpoOsieM, IMOHMCKa, aHaiu3a u 00paboTKH WH(pOpMAIHH,
HEOOXOJIMMBIX JIJIsi PUOOPETCHHMSI OMbITA JEATEIHHOCTH, KOTOpas 3aHUMAET BaXKHOE
MECTO B TO3HAHMHM XWUMHUH, & TaKXKe IS OIECHKH C TO3WIHA SKOJOTUYECKOM
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOIHYIO CPENy;



pa3BUTHE T[I03HABATENIbHBIX MHTEPECOB, MHTEJUIEKTYalbHBIX M TBOPYECKUX
crocoOHocTel O00YyYaromMXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPHOOpETaTh HOBBIC
3HAHMS IO XMMHUHM B COOTBETCTBHM C >KU3HEHHBIMU MOTPEOHOCTSIMH, HCIOJIb30BaTh
COBpEMEHHbIE MH(GOPMAIMOHHBIE TEXHOJOTHM JJIsi MOWCKAa W aHaiu3a y4eOHOU u
HAYYHO-TIONYJISIPHOU UH(OPMAIIUN XUMUYECKOTO COJIEP KaHMUS;

dbopMUpoBaHUE U pa3BUTHE y OOYYAIOUIMXCS aCCOIMATHUBHOTO U JIOTHYECKOTO
MBIIUICHHS], HAONIOAATebHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpbhIE OCOOEHHO
HEOOXOJIUMBI, B YaCTHOCTH, MpU IUIAHUPOBAHUU U TMPOBEACHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIHUTaHME Yy  oOydarommxcs  YOeKIEHHOCTH B  T'YMaHHUCTUYECKOM
HANpPaBIIEHHOCTH XHUMHH, €€ BaXXHOW pOJM B pEIICHUH TJI00aNbHBIX MpoOIeM
PaIMOHANILHOTO TPUPOIONOIB30BAHUS, IOMOJHEHUSI JHEPTreTUYECKUX PECypCcoB U
COXpaHEHMsI TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpeHOro
OTHONICHUS] K TPUPOJIE M CBOEMY 3J0POBBIO, a TaKkKe NPHOOPETEHUS OIbITa
UCIIONIb30BaHUS TIOJNYYEHHBIX 3HAHUW JJs TPUHATUS TPAMOTHBIX pEIICHUNA B
CUTYallUAX, CBI3aHHBIX C XUMHUYECKIUMU SIBJICHUSIMHU.

B yueGHOM mane cpegHero obiero oopa3oBaHus mpeaMeT « XuMus» 6a30BOTO
YPOBHS BXOJIUT B COCTaB MpeaMETHOM 061acTu «EcTecTBeHHO-HAYyYHBIE TPEAMETHD.

OO61iee 4ncao 4acoB, OTBENEHHBIX I U3YYEHHUS XUMUHU, Ha 0A30BOM YpOBHE
cpeaHero obmero obpazoBaHus, cocTaBisieT 68 yaco: B 10 kmacce — 34 vaca (1 gac B
HENeI0), B 11 kimacce — 34  gaca (1 yac B HEJENI0).



COJEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUSA

Teopernyeckre 0CHOBBI OPraHUYECKOU XUMHH

[Ipeqmer opraHn4eckoil XMMHUH: €€ BO3HUKHOBEHHE, pa3BUTHE U 3HAUYCHHUE B
NOJIyYEHUM HOBBIX BELIECTB M MaTepHaoB. Teopuss CTPOEHUS OPraHMYECKUX
coenuuenuit A. M. BbytnepoBa, e€ ocHoBHbIe MOJIOKEeHUs. CTPYKTypHBIE (POPMYIIBI
OpraHMYEeCKHX BellecTB. ['omMoiiorus, n3oMepusi. XMMHUUYECKasi CBSI3b B OPTAHMYECKUX
COEIMHEHUSIX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccupuKalMM OpraHMYECKUX BemecTB. HomenknaTtypa
OpraHMYECKHX COEIMHEHUN (CUCTeMaTHuecKas) W TpHUBHAJIbHBIE HA3BaHMUS
BaKHEUILINX IPEICTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJAbl M3Y4YeHHS BEUIECTB M HX IpPEeBpalleHUM:
O3HAKOMJICHHE C 00pa3laMu OpraHMYeCKHX BEIIEeCTB MU MaTepUalaMH Ha X OCHOBE,
MOJICTUPOBAHUE MOJIEKYJl OpPTraHMYECKUX BEIIEeCTB, HAONIOJEHHE U ONHCAHHE
JEMOHCTPAIMOHHBIX OIBITOB MO NPEBPALICHUI0O OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (TUIaBlieHUEe, OOYTIIUBaHUE U TOPEHHE).

YriaeBoaopoasl

AJNKaHBl: COCTaB M CTPOCHHE, TOMOJIOTMYECKHWA psAn. MeraH U 3TaH —
MPOCTEHIINEe TPEACTABUTEIN allkaHOB: (U3MYECKHEe U XUMHUYECKHE CBOICTBa
(peakuuu 3aMelIeHUS] W TOPEHHUs), HAXOXKICHHE B TMPUPOJE, TMOJIYy4YCHUE W
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, FOMOJIOTMYECKUN Psif. DTUIEH U MPONUIEH —
MPOCTEHIIINE TPEICTABUTEIN alIKeHOB: (U3NYECKHEe U XUMHUYECKHE CBOICTBa
(peakuuu  TUAPUPOBAHUS, TANOTEHUPOBAHMS,  TUApPATAlMH, OKHUCICHUS |
MOJIMMEPU3ALIUHN ), TOJTYYEHUE U TPUMEHEHHUE.

Anxanuensl: OyramueH-1,3 u wmetmnOyranueH-1,3: cTpoeHue, BaxHeHIue
XUMHYECKHE CBOMCTBa (peakuus noauMmepusauuu). llomydyeHune CHHTETHYECKOrO
Kay4yyKa U PE3HHBI.

AJNKHMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHUECKUHN psid. ALETHIICH —
MPOCTEHIINI MpeACTaBUTENb AJIKWHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUYECKHE
CBOMCTBAa (peakluu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUIpPATALUHU, TOPEHHUS),
MIOJIyYEHHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3MUECKHEe M XUMHUYECKHE CBOWCTBA
(peakuuy TaJOreHUpPOBAHUS M HUTPOBAHHUS), MOJYYEHHUE U TpPUMEHEHHE. [o.ayon:
cocmas, cmpoenue, guzuieckue u Xumuieckue ceoucmea (peaxyuu 2anoeeHupo8ansl
U HUmMpoBanus), nonyyenue u npumenenue. TOKCMUHOCTH apeHOB. ['eHeTHueckas
CBSI3b MEXK]y YIJIEBOJAOPOJIAMHU, IPUHAIIEKAIKUMHU K Pa3IU4YHbIM KJIaccaM.

[IpupogHbie MCTOYHUKH yrieBoaopoaoB. [lpupoaHbli ra3 W NONyTHBIE
HepTsaubie Ta3pl. Hedte m e€ mpoucxoxnaenue. CrocoObl mepepaboTku HePTH:
NIEPEroHKa, KPEKUHI (TEpMUYECKUHM, KaTaIUTUYECKU), mnuponu3. I[IpoayKTsl
nepepa®oTk He(TH, WX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObiTy. KameHHBIN
YTOJIb ¥ IPOJTYKTHI €T0 TepepadOTKH.

OKCEpUMEHTaIbHbIE METOJbl M3YYEHHUsS BEUIECTB U MX IPEBPALICHMIA:
O3HAKOMJICHHE C 00pa3llamMH IIacTMacc, KaydyKoB M pe3uHbl, Koyuekiun «Hedto» u
«Yronb», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB M TaJOr€HONPOU3BOIHBIX,
MIPOBEJIEHUE NIPAKTUYECKONW PAaOOTHI: MOTYyYEHUE ITUIIEHA U U3YUYEHHUE €TI0 CBOMCTB.

Pacuérnrle 3agayn.




Boluncniennss 1o  ypaBHEHMIO XHMHUYECKOW peakiuu (Macchl, 00béMma,
KOJIMYECTBA HMCXOAHOTO BEIIECTBA WM MPOAYKTa PEaKUMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB HIJIM MIPOYKTOB PEAKIINH).

Kuciaopoacoaep:xamme opranHndecKue coeJUHECHUS

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. MeTaHON W 3TAaHON: CTPOCHHE,
dbu3nueckue W XUMUYECKHME CBOMCTBa (peakuud C AaKTUBHBIMU MeETallJlaMH,
raJIorTeHOBOIOPOJIaMH, TOpEeHHe), MpuMeHeHue. BojoponaHbie CBS3M  MEXIy
MOJIEKYJIaMH CIUPTOB. /lelicTBUE METaHOIa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHoroaToOMHbIE COUPTHI. DTUICHIIUKOIb U TIUIEPUH: CTPOCHHE, PU3NYecKue
U XMMUYECKHE CBOMCTBa (B3aMMOJACHCTBHE CO IIETOYHBIMU  MeETallJIaMH,
KayecTBEHHAs peaklyds Ha MHOTOaTOMHbIE CHUPTHI). JleiicTBMe Ha OpraHusm
yesnoBeka. [[puMeHenne rmuuepuHa u STUICHTIIUKOJIS.

@deHon:  CTpOEHHUE MOJIEKYJbl, (QU3WYECKHUEe U XUMHUYECKHE CBOMCTBA.
TokcuunocTs penona. [lpumenenue dpenomna.

Anbperuipl U kemoHwvl. DopMaNbAETH, alleTaIbACTU: CTPOCHUE, (PU3NYECKUE
U XMMHUYECKHE CBOWCTBA (PEAaKUMU OKHUCIEHUS W BOCCTAHOBIICHMS, KauE€CTBEHHBIE
peakiun), moay4yeHue u mpuMeHeHue.

OaHOOCHOBHBIE TIpeNebHbIe KapOOHOBbIE KUCIOTH. MypaBbUHASI U YKCYCHAs
KHUCIIOTBI: CTpOEHHE, (hU3MUECKHEe U XMMUYECKHE CBOMCTBa (CBOMCTBa, oOmue s
KJIacca KHUCIIOT, peakIlus dSTepuduKaium), mojydeHue u npumenenne. CTeapuHoBas u
OJIEMHOBAsl KUCJOTHI KaK MPEICTABUTEIM BBICHIUX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICIINX KapOOHOBBIX KUCIIOT, MX MOIOIIEE IeHCTBUE.

CrnosxxHble 2QUpbI Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xkupos. [Ipumenenue xxupo. buonornyeckas posb >KUPOB.

VYrneBopl: cocTaB, KilacCU(pUKALUs YIIIEBOAOB (MOHO-, TU- U TOJHCAXAPHIBI).
['moko3a — mpocTedmmii  MOHOcCaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYIbI,
¢u3nyecKkre W XUMHUYECKHE CBOWcTBa (B3ammojeicTBue ¢ ruapokcumom meau(ll),
OKHUCJICHHE aMMHAYHbIM pacTBOpoM okcupaa cepedpa(l), BocctaHoBieHue, OpoxKeHHE
TJIFOKO3BI), HAXOXKCHUE B IPUPOJIE, IPUMEHEHUE, Onoorudeckas poib. GOTOCHHTES.
@pyKTO3a KaK U30MEP TIIFOKO3bI.

Kpaxman u nemmonosa kak HOpupojHble noiauMmepbl. CTpoeHHe Kpaxmaia U
uemttono3pl.  dusmyeckre W XUMHYECKHME CBOWMCTBA Kpaxmana (TUIpOJIU3,
KaueCTBEHHAas PEaKIUs C HOJ0M).

OKCIEpPUMEHTAJIbHbIE METOJbl M3YYE€HHS BEUIECTB M HX MpEeBpalleHUil:
MpoBe/ieHne, HaOMIOJIEHHe W ONHCAHHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOpPEHUE
CIIUPTOB, KA4E€CTBEHHbIE PEAKIUU OJIHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJa
okcugom Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aMMOJEHCTBHE TJIMIIEPUHA C
ruapokcuaoM meau(ll)), anbnernoB (OKHUCIEHHE aMMHUAYHBIM PAacTBOPOM OKCHAA
cepebpa(l) u rugpokcumom wmeau(ll), B3ammomelicTBHEe Kpaxmaiaa C HOIOM),
MPOBEJICHNE IPAKTUIECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnbie 3amaun.

Borunicriennss 1o ypaBHEHMIO XHMHYECKOW peakmuu (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU IO W3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WIIA MTPOYKTOB PEAKIIHH).

A3oTcoaepkalire OpraHu4eckKue COeJUMHEHUS.

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHUYeCcKue coenuHeHus. Duznyeckue u
XUMUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mnOpuMmepe TrinnuHa). buomornueckoe
3Ha4YeHHE aMUHOKUCIOT. [lenTuap.

benku kak mnpupoaHble BBICOKOMOJEKYISIpHbIE coenuHeHus. IlepBuuHas,
BTOpUYHAST M TPETUYHAS CTPYKTypa OenIKOB. XHWMHYECKHE CBOWCTBA OCIIKOB:
THIPOJIN3, ICHATYypaIusl, KaYeCTBEHHbIC PEaKIIMy Ha OCITKH.



OKCIIEpUMEHTAIbHBIE METO/ABl HW3YYeHHUS BEHIECTB W WX MpeBpalleHUH:
HaOJIIOZICHWE W ONHCaHWE JIEMOHCTPAIMOHHBIX OIBITOB: JICHATYpallysl OCIKOB TpH
HarpeBaHWH, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMoJIeKyIsIpHbIE COeTUHEHUST

OCHOBHBIC TIOHSITHS XMMHU BBICOKOMOJICKYJISIDHBIX COCIUHCHHI: MOHOMED,
HOJIMMEP, CTPYKTYpHOE 3BEHO, CTEIEHb IMOJMMEPH3AIMH, CPEIHSS MOJCKYJspHAs
macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUH —
TIOJTMMEPHU3aIUs ¥ ITOJIMKOHICHCAITHSI.

OKCIIEpUMEHTANIBHBIC METOABl HW3YYCHHUS BEIMIECTB M UX IPEBPALICHHIA:
O3HaKOMJICHHE C oOpa3lamMu TMPHUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, TUIACTMAcCC,
Kay4JyKOB.

MesxIpeIMeTHBIE CBSI3H.

Peanuzanus MeXnpeMETHBIX CBS3€H MPU N3YYCHUU OPTaHUYCCKOW XUMHH B 10
KJacce OCYIIECTBISCTCS 4Yepe3 HCIOJIb30BaHUE KaK OONIMX eCTECTBEHHO-HAYYHBIX
TIOHSATUH, TaK W TOHITHH, SIBJISIOIIUXCS CUCTEMHBIMH JUIS OTICIBHBIX TPEIMETOB
€CTeCTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSTHUS: SBIEHUE, Hay4YHbIH (akKT, TUIIOTE3a,
3aKOH, TCOpHs, aHalu3, CUHTE3, Kilaccu(UKamus, MEePHOIUNYHOCTh, HAOIIOJCHHE,
WU3MEpCHHE, SKCTICPUMEHT, MOJISITMPOBAHNE.

dwusmka: Marepus, OSHEprus, Macca, aToM, DJJICKTPOH, MOJCKYyJa,
SHEPreTUYCCKUI YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA,
(bu3NYEeCKIe BETUYNHBI U €IMHUIIBI UX U3MEPCHUSL.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEUIECTB B OpTraHU3ME,
¢doTocuHTE3, OWMOJIOTMYCCKH AaKTHBHBIC BemecTBa (OCIKH, YIJICBOIBI, KHPBI,
(dhepMeHTHI).

['eorpadusi: MuHEpaibl, TOPHBIE MOPOJIBI, TOJIE3HBIE HCKOMACMbIC, TOILIHBO,
pECypCHI.

TexHOoNOrus: MUIIEBBIC POAYKTHI, OCHOBBI PAIMOHATHLHOTO TUTAHUS, MOIOIIHEC
CpeICTBa, JICKAPDCTBCHHBIC W  KOCMETHYECKHE TMperaparbl, MaTepualibl U3
HCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KUIIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XuMu4eckui aneMeHT. ATom. SAapo atoma, U30TOMbI. DNEKTpOHHAs 000I0YKa.
DHepreTHYeCKue ypOBHH, MOMYPOBHH. ATOMHBIC OpOHMTamM, S-, P-, O- 3JIEMEHTHI.
Oco0OeHHOCTH paclpeesieHuss AJICKTPOHOB IO OpOUTANISIM B aTOMax dJEMEHTOB
MEPBBIX YETHIPEX NMEPUOOB. DIEKTPOHHAS KOH(PUTYpAIIHS aTOMOB.

[Tepronnueckunii 3axkoH U llepuoanyeckas cucreMa XMMUYECKUX 3JIE€MEHTOB /.
N. MengeneeBa. CBsA3b MNEPUOAMYECKOrO0 3aKkoHAa H Ilepuoguueckoil CcHUCTEMBI
xumuueckux snemeHToB . M. MenzaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUSI CBOMCTB XHUMHUYECKHX DJJIIEMEHTOB H
0o0pa3yeMbIX UMH TPOCTHIX W CJIIOKHBIX BEIIESCTB M0 TPYIIAM U MEepruoiaM. 3HAYCHHE
MEPUOINYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XHUMHYECKas CBsI3b. Buabl XUMUYECKOW CBSI3U
(koBaneHTHAsE HEMOJISIpHAsT W TOJSpHAsi, WOHHAsg, MeTajuinueckas). MeXaHU3MbI
o0pa3oBaHUs KOBaJIEHTHOW XUMHUYECKOW CBsi3M (OOMEHHBIH W JIOHOPHO-
akuenTopHeiil). Bogoponnas cBs3b. BaneHTHOCTb.  DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okucieHus. NOHbI: KATUOHBI U aHUOHBI.



BemectBa MONEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOECHUS. 3aKOH IOCTOSHCTBA
COCTaBa BeIIECTBA. THUNBI KPUCTAUIMYECKUX PEIIETOK. 3aBHCUMOCTh CBOMCTBa
BEILECTB OT TUIA KPUCTAIIIMYECKON PEIIETKU.

[lonsaTue o paucnepcHbBIX cucTeMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 107151 BEleCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHUM. Howmenknatypa
HEOPraHWYEeCKUX BEIIeCTB. |'€eHeThueckass CBs3b HEOPraHMYECKUX BEILECTB,
IPUHAIJISKAINX K PA3JIMYHBIM KJIACCaM.

Xumuyeckas — peaknus.  Kiaccudukamuss ~— XMMHUYECKMX — peakuuid B
HEOPraHWYECKOW U OPraHu4eCcKOM XUMHH. 3aKOH COXPAHEHUs MacChl BEUIECTB, 3aKOH
COXpaHEHHUs U MPEBPAILECHUS SHEPTUU ITPU XUMUYECKUX PEAKLIUSIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pPa3IMuHbIX (akTopoB. OOpaTumbie
peakuuu. XuMHuUeckoe paBHoBecue. DakTopbl, BIUSAIOIMIME HA COCTOSIHUE
xuMuyeckoro pasHoBecus. [Ipuniun Jle [lartenbe.

OnextponauTtndeckas guccounanus. CunbHble U cladbie 3nekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJas, HEUTpaibHas, MIeJI0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

OKCIEPUMEHTAJIbHbIE METOJbl M3Y4YEHHs BEHIECTB M WX MPEBpallleHUIl:
nemoHctparus tabnui «llepuonnueckas cuctema XuMHYeckux sneMeHtoB [ U.
MenzeneeBa», W3ydeHUE MOJeENed KPUCTAIIMYECKUX pEIMETOK, HaONI0JCHHE U
OMHCAaHUE JEMOHCTPAIMOHHBIX U J1a0OPATOPHBIX OMBITOB (Pa3sIokKEHHE IMEPOKCUAA
BOJIOpOJia B MPHUCYTCTBUU KaTalM3aToOpa, ONPEEICHUE CPEIbl PACTBOPOB BEILIECTB C
MOMOIIBI0 YHUBEPCATBHOTO MHAMKATOpA, PEaKIMH HOHHOTO OOMeHa), MpOBEICHUE
MPAKTUYECKON paboThl «BiusHUE pa3inuuHbIX (AKTOPOB HA CKOPOCTh XUMUYECKOMH
peaKIm.

Pacuérnrlie 3agaun.

Pacuétel 1o  ypaBHEHUSIM XMMHUYECKUX  pEakUuid, B TOM  YHCIIE
TEPMOXUMUYECKUE PACUYETHI, PACUEThl C MCIOJIb30BAHUEM IOHATHUSI «MaccoBasi JOJs
BEILIECTBAY.

Heoprannueckasi XuMus

Hewmeranmnel. [lonoxenne HemetaiuioB B [lepuoanyeckoil cucteMe XUMUYECKUX
anementoB J[. U. MeHneneeBa u OCOOEHHOCTH CTpOEHHS aToMoB. Du3ndeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPONMS HEMETAUIOB (Ha MNpHUMEpPE KUCIOPOJa, CEphl,
dbocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BaKHEWINIMX HEMETA/UIOB (TaJlor€HOB, CEphbl, a30Ta,
docdopa, yrieposa U KpeMHHSI) U KX COCTUHEHUHN (OKCHUIIOB, KUCIOPOICOIECPIKAIIUX
KHCJIOT, BOAOPOAHBIX COCAMHEHU).

[IpruMmeHeHne BaKHEMIIMX HEMETAJUIOB U UX COEIMHEHHUM.

Meramubl. [lonoxenne meramnoB B Ilepuoamdeckoil cucteMe XUMHUYECKUX
anementoB J[. M. MenneneeBa. OCOOCHHOCTH CTPOCHHS AIJIEKTPOHHBIX O0OJIOYEK
atoMoB MeTaiuioB. OOmue ¢usznyeckue cBoicTBa MeTaymoB. CIulaBpl METAIIIOB.
DIEKTPOXUMUYECKUI s/l HATPSHXKEHU METaIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATpWil, KaJlui, KaJbLIMii,
MarHui, aTlOMUHUHI, LITHK, XPOM, KeJI€30, MEJb) U UX COCAUHEHUN.

OO6mue cnocoObl TONydeHUus MeTauioB. [IpuMeHeHune MeTaiioB B OBITY U
TEXHUKE.

OKCHEpPUMEHTAJIbHbIE METOJIbl M3YYEeHHS BEHIECTB M HX MpeBpalleHUil:
M3Y4YCHHE KOJUICKIMU «MeTauibl W CIUIaBbl», OOpas3lloB HEMETaJUIOB, pEIICHUE
OKCIIEPUMEHTAIBHBIX 3a/lay, HaONIOJCHHE W OINHCAaHWE JAEMOHCTPAIIMOHHBIX U
1abopaTOpPHBIX OMBITOB (B3aMMOJCHCTBUE THAPOKCHIA AITIOMUHUS C PaCTBOpAMHU
KHCJIOT U 1IeJIoYel, KaueCTBEHHbIE PEAKIIMU HAa KATUOHBI METAJIOB).



Pacuérnrie 3agaumn.

Pacuéter maccel BemiecTBa WM 00BEMA Ta30B IO H3BECTHOMY KOJMYECTBY
BEII[ECTBA, MacCe WM 00BEMY OJTHOTO M3 YUYACTBYIOIIUX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00bEMa, KOJIMUECTBa BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIM OJTHO M3 BEIIECTB
UMEET MPUMECH.

XHUMHS U KU3HDb

Ponp xumum B oOecreyeHHWH SKOJOTHUYECKOW, SHEPreTHYSCKOW W IHIIEBOU
0e30MacHOCTH, pa3BUTUU MeIuUIMHBL. [lOHATHE O HAyYHBIX MeETOAaX TMO3HAHUS
BEILIECTB U XUMHYECKUX PEAKIIUM.

[IpencraBnenus o0 OONMX HAYYHBIX MPUHIMIAX MPOMBIIIUICHHOTO MOTYYeHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHUpE BEHIECTB M MATEpPUATOB: BaXHEHIIUE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTepUaJIbl, KPACKH, CTEKIJIO, KEpaMUKa, MaTEPHaIbI
JUTS JIGKTPOHUKH, HaHOMAaTEPHaIbl, OpraHUYeCKUEe ¥ MUHEpAIbHBIC YA0OpEHHS.

XUMHUA W 3I0pOBbE UEJIOBEKA: IMpaBUja HCIOJIb30BAHUS JICKAPCTBEHHBIX
mpenapaToB, MpaBuia 0€30IaCHOTO HCIIOJIL30BaHUS IperapaToB OBITOBOW XWMHUU B
IIOBCEIHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzarus MexnpeaAMETHBIX CBSI3el PH U3yUYCHHH OOIIeH W HeOpTraHUYeCKOM
XuMUHU B 11 Kimacce OCymIecTBISETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHATHH, TaK W TIOHATHH, SBJISIOMIMXCS CHUCTEMHBIMHM JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-HAyYHBIC IIOHATHSA: HAay4dHBIM (PakT, THUIOTE3a, 3aKOH,
TEOpHs, aHadu3, CHHTE3, KilaccuPuKamus, TEPHOIUYHOCTh, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJCIUPOBAHKUE, U3MEPEHUE, SABJICHUE.

dusukKa: mMaTepus, SHEpPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH,
W30TOM, PAJMOAKTUBHOCTb, MOJIEKYJa, PHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSHHE BEIECTBa, (PU3MYECCKHE BEIMYUHBI M CIMHHIBI HX
W3MEPEHHUS, CKOPOCTb.

buonmorus:  kneTka, oOpraHu3M, OKOCHUCcTeMa, Owocdepa, Makpo- H
MHKPOIJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

I'eorpadus: MuHEpaAbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOIAeMbIE, TOILIHUBO,
pecypcehbl.

TexHoJIOrrs: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUTyprusi, MPOU3BOIACTBO
CTPOUTENIBHBIX MaTE€pHUaOB, CEJIbCKOXO3SIUCTBEHHOE MPOU3BOACTBO, THILEBAs
MPOMBIIIIEHHOCTb, (dhapmarieBTHIECKas MPOMBIIIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKUX TMpPEenapaTtoB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pUAJIOB,
3JIEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMELI 110 XMW
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUN A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yidbTaTaM OCBOCHUS
oOydalmuMucsd MporpaMM  cpeAHero oOmero o00pa3oBaHus — (JIUYHOCTHBIM,
MeTanpeIMEeTHBIM U MIpeMETHBIM). HayuHo-MeToanueckoil OCHOBOM 11 pa3paboTKu
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS IMPOTpPaMM CpPEAHEro o0IIero oOpa3oBaHUS
SBJIIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO.

B cooTBeTCTBUM C€ CHUCTEMHO-NIEATEIBLHOCTHBIM TOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS TpeaMera «XHUMHS» Ha YPOBHE CpPEIHETO
o0urero o0Opa3zoBaHus BbIIEIEHBI CISAYIONUIUE COCTABISIONINE!

OCO3HAaHHME OOYYaIOIIUMHUCA POCCUICKON TpaKJaHCKOM HWISHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOTIPEICIICHUIO;

HaJIMYre MOTHBAIIMH K O0YUEHUIO;

I[eJICHANPABIECHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHHN JIMYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEH U UCTOPUYECKUX TPATUIii 6a30BOM HAYKU XUMHH;

TOTOBHOCTh W CIIOCOOHOCTh OOYyYaroluxcsi pPYKOBOJICTBOBAThCS B CBOEH
JESITENIbBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMHM, TPUCYIIUMU II€TOCTHON
CUCTEME XUMUYECKOTO 00pa30BaHUS;

HaJIMYMe MPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl M CIIOCOOHOCTH CTaBUTh
LEIH U CTPOUTH KUZHEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS TpeAMeTa «XUMHUS» JOCTUTAIOTCS B
eIMHCTBE Yy4eOHOM W  BOCIUTATENBHOW JAESITENBHOCTH B  COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIIMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU U
ujealaMyd pOCCUIICKOTO IPaskJIaHCKOTO O0IIeCTBa, MPUHITHIMU B 00IIIECTBE HOPMaMU
W TpaBWIaMH  TIOBEJEHUS, CIOCOOCTBYIOIIMMHU IIpolleccaM  CaMOIO3HaHUS,
CaMOpPa3BUTHsI U HDABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH 00 YUYaOIIUXCSI.

JInuHOCTHBIE  pe3ynbTaTbl OCBOEHUSI IpeaMeTa «XHUMHUS»  OTpa)xaroT
chOpMUPOBAHHOCTh OMbBITA TIO3HABATEIIBHOW W TMPAKTHUYECKOW JIEITEIBbHOCTH
o0Oy4aroIuXCcsl M0 pealu3aliy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIIC B
YacTH:

1) rpaIaHCKOr0 BOCTUTAHMS:

OCO3HaHMS OOYYAIOIIUMHCS CBOMX KOHCTHUTYIMOHHBIX IMpaB U OOS3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MIPABOMOPSIIKY;

MpEACTaBICHUS O COIHUAIbHBIX HOPMaxX M TMPaBWIAX MEXJIMYHOCTHBIX
OTHOIIICHHUI B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATETHHOCTH TPU CO3JIaHUU YIEOHBIX
MPOEKTOB, PEIICHUU YYEOHBIX W TO3HABATENIbHBIX 3aJ1a4, BHITIOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CHOCOOHOCTM TIOHMMATh W TPUHUMATh MOTHUBBI, HaMEpEeHHs, JIOTUKY |
apryMeHTHI APYTUX MPU aHATHU3E PA3IMYHBIX BUJOB YIEOHOH JESITENLHOCTH,

2) NaTPUOTHYECKOT0 BOCIITUTAHMS

LIECHHOCTHOTO OTHOLIEHHUS K HUCTOPUYECKOMY U HAyYHOMY HAaCIEIUIO
OTE€UYECTBCHHOM XHUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPHUH M TMPAKTHYECKOTO
MPUMEHEHHS] XUMHUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHMS HAayKH €CTb pe3ysbTaT
JUINTETIFHBIX ~ HAONIOACHWH,  KPOMOTIHMBBIX  JKCIIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U IPAKTUKOB;



MHTEpeca U MO3HABATEIbHBIX MOTUBOB B IOJYYEHUU U MOCIEAYIOIIEM aHAIN3e
UHGOpPMAIIUU O TIEPEOBBIX TOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHOM XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMU SIBIICHUSIMU, U
IPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSACh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEJCHUE U IOCTYNKHA CBOMX TOBApPHUILEH C
NO3WULIMA HPAaBCTBEHHBIX M MPAaBOBBIX HOPM M OCO3HAHUE TIOCJIEICTBUI 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHMS  IIEHHOCTEH 30poBOro W  Oe3zomacHoro obOpasza  KHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3MYECKOMY H
IICUXUYECKOMY 37J0POBBIO;

coOMOIeHUsT TpaBUJI 0O€30MacHOr0 OOpalleHuss C BEIIeCTBAMH B  OBITY,
MOBCEIHEBHOM JKU3HU U B TPYIOBOM JNEATEIbHOCTH;

MMOHMMAaHMSI LIEHHOCTH TPaBWI HWHIUBUAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHHS B CUTYAIUSX, YTPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCJIEACTBUA M HENPUSATUS BPEAHBIX MPUBBIYEK (YMOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KypEHHUs);

5) Tpya0BOr0 BOCIUTAHUSA:

KOMMYHHUKATUBHOU KOMIIETEHTHOCTH B yueOHO-HCCe0BATENLCKON
JIeSITENIbHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUYECKOM U IPYTUX BHUIAX JEATEILHOCTH,

YCTAHOBKHM HAa aKTUBHOE y4acTHE B PEHICHUHU MPAKTUUYECKHUX 3a/1ad COIUMAIbHOM
HAIPaBJICHHOCTH (B paMKaX CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3YYEHHIO MPOQEecCHil pa3iudHOro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUN 110 XUMUHU;

YBaXEHUSA K TPYAY, JIOAIM TpyAa U pe3ysibTaTaM TPYIAOBOU I€SITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPDY  HMHAMBHAYAJIbHOW  TpPaeKTOPUHU
oOpa3oBanus, Oynymiei npodeccuu U peanusainui COOCTBEHHBIX KU3HEHHBIX TJIAaHOB
C y4€TOM JHMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHUMHH, HWHTEPECOB W
nmoTpeOHOCTEeH 00IIIeCTBa;

6) 3K0J10rM4ecKOro BOCIIMTAHUSA:

HKOJIOTHYECKH I1I€JIECO00Pa3HOr0 OTHOIIEHUS K TPUPOJIe, KAaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHMS TJIOOATLHOTO XapakTepa HJKOJOTUYECKUX MpoOeM, BIUSHUS
SKOHOMHUYECKHX MPOIECCOB HA COCTOSIHUE TPUPOTHOM U COLIMAIBHOM CpPEJIbI;

OCO3HAHUS HEOOXOAMMOCTH WCIOJIb30BAHMS JOCTHKCHUN XUMUU ISl pEeIICHUS
BOIIPOCOB PallMOHAIBHOTO MPUPOAOIIOIb30BAHUS;

AKTUBHOI'O HEMPUSTHUS JIEUCTBUM, MPUHOCAIIUX BPE OKPYKAIOIIECH TPUPOTHOU
cpele, yMEHUs MPOTHO3MPOBATh HEOIArONMPHUSTHBIE SKOJOTUYECKUE TOCIIEICTBHS
MPEANPUHUMAEMBIX JIEUCTBUM U IPEAOTBPALATD HX;

HaJu4usi Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHHS, HKOJIOTUYECKOW KYJIbTYPHI,
OMbITA JESITEIBLHOCTH SKOJOTMYECKOW HAMpPaBIEHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCA
MMH B NIO3HABATEIbHONW, KOMMYHUKATUBHOM M COIMAIEHOM MPaKTUKE, CIOCOOHOCTH U
YMEHUS aKTUBHO TPOTUBOCTOATH UICONIOTUN XeMo(oouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

chOpMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON PAKTUKHU;

MOHUMAHUS crnenuPuKd XUMHM KAk HayKH, OCO3HaHWs e€ poilu B
(GhOpMHUPOBAaHUHM PAIMOHATIBLHOTO HAYYHOTO MBIIIICHUS, CO3JaHUHM IEIOCTHOTO



Ipe/CcTaBiIeHUsT 00 OKPY)KAIOIIeM MHUpE KakK O €IMHCTBE MPHUPOAbl U 4YeJOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHHH MpoOJeM COXpaHEHUS
IPUPOJIHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAUMMOCTH XUMUU AJII COBPEMEHHOMN ITMBUIN3AIUU:
B €€ T'YMaHHUCTUYECKON HaMNpaBIEHHOCTH M Ba)XHOW POJM B CO3JaHUM HOBOW Oa3bl
MaTepUaIbHON KYJIBTYPBI, PEUICHUU TIOOAIBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YelloBeYeCTBa — CBHIPbEBOM, DHEPreTHMYECKOM, TMHINEBOM U  DKOJIOTUYECKOM
0€30MacHOCTH, B Pa3BUTUHU MEIUIIMHBI, OOECIICYCHUH YCIIOBUHM YCIEUIHOTO TpyJa U
HKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YjieHa O0IIeCTBa;

€CTECTBEHHO-HAY4YHOH  TpaMOTHOCTH: TOHUMAHUS  CYIIHOCTH  METOJIOB
MO3HAHUS, HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJlydyaeMble 3HAHMS JJI1 aHallu3a U OOBACHEHMs SIBICHUN OKPY’KAIOIIEro MHpa U
IPOUCXOSIINX B HEM HM3MEHEHHH, YMEHUsl JeaTb 0OOCHOBAaHHBIC 3aKJIIOUEHUS Ha
OCHOBE HAay4HbIX (PAKTOB M MUMEIOLIUXCS JaHHBIX C LEIBI0 MOJYYSHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO UCIOJIB30BATh XUMUYECKUE 3HAHUS JIJIST PeLICHUS
Mpo0JieM B pealbHBIX )KU3HEHHBIX CUTYAIUSX;

WHTEpeca K MO3HAHUIO M HUCCIIE0BATENLCKON eI TEIIbHOCTH;

TOTOBHOCTM ¥  CIIOCOOHOCTM K  HENpEepbIBHOMY  OOpa3oBaHUIO U
caMoOOpa30BaHMIO, K AaKTHMBHOMY TIOJIYyYCHHIO HOBBIX 3HAaHUW 10 XHUMHUU B
COOTBETCTBUU C )KM3HEHHBIMH MMOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSM TpyJa B pa3iuuHbIX cdepax mnpodeccruoHaIbHON
JIeSITEIbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATDHI

MeTtanpeaMeTHble pe3ylbTaThl OCBOEHHUS y4eOHOro mnpeamera «XHMHS» Ha
YPOBHE CPEIHETO O0IIero 00pa3oBaHus BKIIOYAOT:

3HAYNMEbIE TUISt bopmMupoBaHUs MHUPOBO33PEHHUS oOy4aromuxcs
MEXAUCHUIUIMHAPHBIE (MEXKIIpEIMETHbIE) OOIlEeHayuYHble MOHATHUS, OTpa’Karolue
LEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa M CcHeuu(puKy METOJO0B IO3HaHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MarTepusi, BEILECTBO, JHEpPrus, sBIICHUE,
MpoLecc, CUCTEMa, HayuyHbI (haKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsl, HCCIICT0BaHKE, HAOIIOICHHE, H3MEPECHNUE, SKCIICPUMEHT U JPYyTHUE);

YHUBEpCaJlbHble y4deOHble JeicTBUS (MO3HABATEIbHbIE, KOMMYHHUKATHUBHBIE,
pEryisITUBHBIE), 0OecneunBaomue GopMupoBanue GyHKINOHAIBHONW TPAMOTHOCTH U
COLIMATIHOM KOMIIETEHIIMHM 00YyYaronnxcs;

CHOCOOHOCTh OOYYAIOIIMXCS MCIOJIb30BATh OCBOCHHBIE MEXIUCLUUIIIMHAPHBIE,
MHPOBO33pPEHUECKHE 3HAHUS U YHUBEPCAJIbHbIE YYeOHbIE JCHCTBUS B O3HABATEIbHOMN
Y COLMAIBHOMN MPAKTHUKE.

MertanpenMeTHble  pe3yJibTaThl  OTPa)XKalOT OBJAJEHHE YHUBEPCATbHBIMHU
y4eOHBIMH ITO3HABATCIIBHBIMU, KOMMYHUKATHBHBIMH U PETYJISTHBHBIMH JICHCTBUSMHU.

OBiajgeHne yHUBepPCAJbHBIMH Y4eOHBIMH N03HABATEIbHBIMU /1€liCTBUSIMU:

1) 6a3oBble JJOrHYeCKHE TeHCTBUSA:

CaMOCTOSITENIbHO (DOPMYIUPOBATHh U AKTYaJTU3UPOBATh MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpUBaTh;

ONpeAeNaTh Lelu JeATeNbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUU HUX
JOCTUXKEHUS, COOTHOCUTD PE3YJIbTATHI IEATEIbHOCTH C TIOCTABJICHHBIMU 1IEJISIMH;

UCIOJIb30BaTh NPH OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIICHUS —
BBIICSITh XapaKTepHbIE TPU3HAKH TIOHATHH W YCTaHABIMBATH HX B3aMMOCBS3b,



UCIIOJIH30BaTh COOTBETCTBYIOLIHE TOHATUSA IJIsi OOBSICHEHHUS OTACIBbHBIX (DaKTOB H
SIBJICHUH

BBIOMPATh OCHOBAHUS M KPUTEPUHU JJIs KiIacCU(PHUKAIIUKA BEIIECTB M XUMUYECKHUX
peaKuuu;

yCTaHABIWBAaTh  MPUYMHHO-CICACTBEHHBIC  CBS3M  MEXKIY  HM3y4aeMBIMH
SIBJICHUSIMU,

CTPOUTHh JIOTHYECKHE pacCyXAcHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, IO
aHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SIBIICHUSAX, (JOPMYITUPOBATH BBIBOBI U 3aKITIOUCHHUS;

IPUMEHATh B TIPOIIECCE IMO3HAHUS, WCIIOIb3yeMble B XHMHUU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJENH, MPEOOPa30BHIBATh MOJEIBbHBIC MPEACTABICHUS — XUMHUYECKHI
3HaK (CMMBOJ) dJIEMEHTa, XUMHUYecKas (hopMylia, ypaBHEHUE XUMHUYECKON pEaKIuu —
IpU pelieHWd YYeOHBIX TO3HABATENbHBIX M MPAKTUYCCKUX 3ajad, MPUMEHSTH
Ha3BaHHbIE MOJIEIbHBIC TPEJCTABICHUS ISl BBISABICHHUS XapaKTEPHBIX IMPHU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYCCKUX PEAKIIUM.

2) 6a30BbIe HCCIeA0BaATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O ITO3HAHHUS BEIICCTB M XUMHUUYECKHX
peaxkuum;

dhopMyIHpOBaTh IS U 33J1a4l MCCIICI0OBAHMS, UCIIOIb30BaTh MIOCTABJICHHBIC U
CaMOCTOSTENHHO CHOPMYIUPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI Il (DOPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABUIHBHOCTH BBICKAa3bIBAEMBIX
CYXIICHUH;

BIIaJIETh HABBIKAMH  CaMOCTOSITEIPHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAONIOIATh 32 XOI0M
mporecca, CaMOCTOSTEIBPHO TMPOTHO3UPOBATh €ro pe3ysbrar, (OpMYIUPOBATH
0000IICHUST ¥ BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HMCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOACIIAHHON padoTe;

mpuoOpeTaTb  ONBIT  YYCHHYECKOM  HMCCJIEAOBATCIIbCKOH W MPOEKTHOM
JESATETLHOCTH, TPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTH K CAaMOCTOSITEIIBHOMY ITOHUCKY
METOJIOB peUICHUS MPAKTUYECKUX 3a/]ad, MPUMEHEHUIO pPAa3JIUYHbIX METOJIOB
MO3HAHUS.

3) padora ¢ unopmanueii:

OPUEHTUPOBATHCSA B  PA3NUYHBIX HCTOYHHMKAX HH(opMmanmu  (Hay4HO-
MOMYJISIPHAS JTUTEpaTypa XUMHUECKOTO COJIEP KaHMsI, CIIPABOYHBIE MTOCOOUS, PECYPCHI
WNurtepnera), aHanmu3upoBaTh HWHGOPMAIMIO  pPa3IUYHBIX BUIOB ©  (opm
MpPeICTaBIECHUS, KPUTHUECKH OIEHUBATH €€ JIOCTOBEPHOCTh M HETIPOTHBOPEYHBOCTD;

(dbopMynHpOBaTh 3aMpOChl M MPUMEHATHh PA3TMYHBIE METOJbI NPHU TIOUCKE U
orbope wumHbOpPMAIMKA, HEOOXOAUMOH JUIsl  BBINIOJIHGHHS  y4eOHBIX  3ajad
OIPEIEIIEHHOIO THUIIA;

NpuOOpeTaTh OMBIT  HCIONB30BAaHUS  WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3INYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEIPHO BBIOUPATh ONTUMAIBHYIO (hOpPMY TIpe/IcTaBlIeHUsT HHPOpMAITUT
(cxembl, rpaduKu, AUArpamMMbl, TAOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAYYHBIN S3BIK B KaUECTBE CPEJICTBA MPHU PabOTe C XUMUUYECKOM
nH(pOpMAIIHEH: TPUMEHSITh MEXIPEIMETHBIC ((PU3NUIeCKUue U MaTeMaTUYECKUE) 3HAKU
¥ CUMBOJIBI, (OpMYITbl, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoO0pa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HaTJISTHOCTH.

OBiajieHle YHUBEPCAJBLHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSIMU:



3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBbI B XOJ€ JHAJOra W/HWId
JTUCKYCCHH, BBICKA3bIBaTh HMJICH, (POPMYIUPOBATH CBOM NPEIIOKEHUS OTHOCHTEIBHO
BBITIOJTHCHUS TIPEUIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IIPEe3CHTAIlMEH pPe3yJbTaTOB II03HABATEIBHOW JEATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSTEIBLHO HJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBIMOTHCHHH
XUMHYECKOTO0 3KCICPUMEHTa, MPAKTHYECKOW pabOThl IO MCCICAOBAHHIO CBONCTB
U3y4aeMbIX BEIECTB, peali3allii Y4eOHOTro MpoeKkTa U (OpMyYIUPOBATh BBIBOBI IO
pe3ysbTaTaM MPOBEAEHHBIX HMCCICIOBAHMM MyTEM COTJIACOBAHHS IO3UIMH B XOJE
o0cyxaeHuss 1 0OMeHa MHEHUSIMHU.

OBiajieHNe YHUBEPCAJbLHBIMH PEeryJIATHBHBIMH JeHCTBHAMM:

CaMOCTOSITEJIBHO IUTAHMPOBAaTh M OCYINECTBIATH CBOIO IO3HABATEIBHYIO
JCATCIIBHOCTh, ONpeaeisas e€ IeIM M 3aJayd, KOHTPOJIUPOBATH M IO Mepe
HCOOXOJUMOCTH  KOPPEKTHPOBaTh MpeJjiaracMblii  aJrOpuUTM  JCHCTBUH  TIpH
BBIMIOJTHCHUM  Y4eOHBIX MW HCCJICAOBATEIbCKHUX 3aj]ad, BBIOMpATh HamOoJjee
3¢ (HEeKTUBHBIN CITOCO0 UX PEIICHUS ¢ YIETOM TOJyUYCHHUs HOBBIX 3HAHUI O BEIIECTBAX
1 XUMHYECKHUX PEAKITUIX;

OCYIIIECTBIIATh CAMOKOHTPOJIb CBOCH ICATCIHPHOCTH Ha OCHOBE CaMOaHaln3a U
CaMOOILICHKH.

INPEIMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUA Kypca « Opranndeckas XuMHUsD OTPAKAIOT:

chOpMUPOBAaHHOCTh  MPEJACTABJICHUH O  XMUMHYECKOH  COCTaBJISIONIEH
€CTECTBEHHO-HAaY4YHOI KapTUHBI MUPA, POJIU XUMHUH B [MO3HAHUU SBJICHUN MPUPOJIBL, B
(GbOpMHUpPOBaHMM MBILUIEHUSI W KYJIbTYphl JIMYHOCTH, €€ (QYHKIIMOHAJIbHOU
IPaMOTHOCTH, HEOOXOJUMOM Ui pEeUIeHHs] MPAKTUYECKUX 337ad U SKOJIOTHYECKH
000CHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/7I0POBBIO U IIPUPOJIHOM cpene;

BJIAJICHAE  CUCTEMOM  XMMHWYECKHX  3HAaHMM,  KOTOpas  BKIIOYACT:
OCHOBOINOJIArarofe MOHATHS (XUMUUYECKHH 3JIEMEHT, aTOM, JJIEKTPOHHAas 000J0uYKa
aTomMa, MOJEKYyJla, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, XUMHYECKAs CBS3b,
CTpyKTypHas ¢opmyna (pa3BEpHyTass M COKpauléHHas), MOJb, MOJISIpHas Macca,
MOJIApHBIM  O00BEM, YriaepoAHBIA CKeleT, (yHKIMOHANbHAs Tpymmna, paaukai,
W30MEpHUsl, U30MEPBI, TOMOJIOTUYECKUIN PSAZl, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOI U
a30TCOACpIKAIlME  COCIMHEHMS, MOHOMEDP, TOJHUMEpP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJIIPHBIE ~ COEAMHEHMs); TEOPHUM U 3aKOHbl (TEOpPUS CTPOCHHS
opranuueckux BemiecTB A. M. ByriepoBa, 3akoH cOXpaHEHHUsT Macchl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHW S3BIK XWUMHH; MHPOBO33PEHUYECKUE 3HAHUS,
JeXallyue B OCHOBE MOHMMAaHUS MPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(akToNOrM4YecKke CBEJEHUS O CBOWCTBAaX, COCTaBe, MOJYyYEHUHM U 0Oe30macHOM
WCIOJIb30BAHUM BAXKHEHIIMX OpPraHMYEeCKUX BEIIECTB B OBITY W MPaKTUYECKOM
NEeSATEIbHOCTH YEIIOBEKA;

chOpMUPOBAaHHOCTh YMEHUN BBISBIATh XapaKTepHbIE NPHU3HAKU TOHSATHIA,
YCTaHABIMBATh HX B3aWMOCBS3b, MCIOJb30BAaTh COOTBETCTBYIOIIUE IOHATHUS IIPU
ONMCAHUU COCTaBa, CTPOCHMS U IPEBPAILEHUI OPraHUYECKUX COCANHEHUI;

chOpMUPOBAaHHOCTh YMEHUN HCIIOJNB30BaTh XHUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOM) hopmy
OpraHMYECKHX BEUIECTB M YpaBHEHUN XUMHUUYECKHUX PEAKIIMil, U3rOTaBIMBATh MOJIEIH



MOJIEKYJ] ~OpPraHMYECKHUX BELIECTB JUISl WUIIOCTPAMM HUX XUMHYECKOro H
IPOCTPAHCTBEHHOT'O CTPOCHUSI;

chOpMUPOBAaHHOCTh YMEHUW YCTAHABIMBATh MPUHAIICKHOCTh H3YYCHHBIX
OpPraHMYECKHX BEIIECTB MO UX COCTABY U CTPOEHUIO K OINpeIeEHHOMY KIlacCy/Tpyrmre
coenmuHeHUN  (YriaeBOAOPOIbI, KHUCIOPOJ W  a30TCOAEpKalllhue  COSAUHEHUS,
BBICOKOMOJICKYJISIPHBIE COEIUHEHUS), JaBaTh WM Ha3BaHUS 10 CHCTEMaTUYECKOM
Homenkiarype (IUPAC), a Takke IpUBOAWTH TPUBHAIBHBIC HAa3BaHUS OTIEIBHBIX
OpPraHMYECKHX BEIIECTB (ITHJICH, MPOIMMUJIEH, alleTHJICH, YTHICHIJIMKOIb, TJIULIEPHH,
denon, dopManmbaeru, ameTaabIeru]l, MypaBbHUHAs KHUCIOTA, YKCYCHAsl KHUCIJOTA,
OJICMHOBasi KHUCJIOTa, CTEApUHOBAas KHUCJIOTa, TJIOKO3a, (pyKTo3a, Kpaxmad,
[EJUTION03a, TIUIHH);

chOpMUPOBAaHHOCTh YMEHHUSI OMNpEACNATh BHABl XHMHYECKOHW CBA3UM B
OpPraHMYECKHUX COCIMHEHUAX (OJMHAPHBIE U KPATHEIE);

chOpMUPOBAaHHOCTh yYMEHHSI TNPUMEHSATH TIOJNOKEHUS TEOPUU CTPOCHHS
oprannueckux BemectB A. M. byrtiepoBa nisi 0ObsICHEHHS] 3aBUCUMOCTU CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

chOpMUPOBAaHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3NUECKUE U
XUMHYECKHE  CBOWCTBA  THUIMYHBIX  MPEACTABUTENCH  Pa3IMUHBIX  KIJIACCOB
OpraHMYECKHX BellecTB (METaH, 3TaH, STUJICH, MPOIMWIEH, alleTuileH, OyraaueH-1,3,
MeTuinOyTaauen-1,3, 6eH30/1, METaHO], 3TaHOM, STUICHTIUKOIb, TIUIEPUH, (EHOI,
aleTalbJeru/l, MypaBbUHAs M YKCYCHas KHCIOTHI, TIJIFOKO3a, Kpaxmal, IeJIi03a,
AMUHOYKCYCHAsl KHCJIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO CBA3b MEXIYy HHUMHU
YPAaBHEHHUSIMH  COOTBETCTBYIOIIMX XMMHUYECKHX PpEaKIMil ¢ HCIOIb30BAaHUEM
CTPYKTYPHBIX (popMyIT;

chOpMUPOBAaHHOCTh YMEHUSI XapaKTePU30BaTh HCTOUYHUKHU YIIIEBOIOPOJHOTO
ChIpbsi (He(Th, MPUPOMHBIN a3, Yrojb), CIOCOOBl X MEepepaboTKU U MPAKTUYECKOE
MPUMEHEHHE MPOIYKTOB NIEpepadboTKH;

chOpMUPOBAaHHOCTh YMEHUH TPOBOAWTH BBIYUCICHHUS 10 XUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJIUYECTBA HCXOJHOTO BEIIECTBA WU IMPOIYKTa
pEakiuy Mo MU3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB
WJIU TIPOJYKTOB PEAKIIH);

c(hOpMUPOBAaHHOCTh YMEHHUH BJIQJCTh CHCTEMOU 3HAHUH 00 OCHOBHBIX METOAAX
HAyYHOTO MO3HAHUS, UCTIOB3YEMbIX B XUMUU MPU U3YYECHUH BEUIECTB U XUMUYECKUX
sBJICHUN (HAONIO/ICHNEe, U3MEpPEHUe, IKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOIH30BAThH
CUCTEMHbIC XUMUYECKHUE 3HAHUS JJI MIPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIIlUAX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAaHHOCTh YMEHHUU COOJO/IaTh TMpaBUjla TOJIB30BAHUS XUMHUYECKOUN
MOCYJI0OM W IJTabopaTOPHBIM O0OpYyIOBAaHUEM, a TaKXKe TMpaBuiia OOpaIlIeHUs C
BEIIECTBAMU B COOTBETCTBHHM C HMHCTPYKIUSMHU I10 BBHITIOJHEHHUIO JTabOPATOPHBIX
XUMHYECKUX OTBITOB;

chOpMUPOBAaHHOCTh yYMEHHWHA IUTAHUPOBATH W BBIMOJIHATH XUMUYECKUUH
SKCIIEPUMEHT (TIpeBpaleHUs] OPTaHUYECKUX BEIIECTB MPH HArPEBAHUHU, MOTYUYCHHE
STHJICHA M U3YYCHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIIMH OPTaHUYECKUX BEIIECTB,
neHatyparus 0eJIKOB IMpHU HATPEBaHWUHU, I[BETHBIC PEaKIMU OEIKOB) B COOTBETCTBHH C
MpaBUJIAMH TEXHUKH 0€30MaCHOCTH MPHU OOpaIeHUH C BEIIECTBAMU H JIA00PAaTOPHBIM
000OpyZOBaHUEM, TPEJCTABIATh PE3YNIHTATHl XUMUYECKOTO JKCIIEpUMEHTa B (hopme
3alMCH ypPaBHEHUN COOTBETCTBYIONIUX peakuuid W (QOopMyIUpoBaTh BBIBOABI Ha
OCHOBE ITHX PE3YJIbTATOB;

chOpMUPOBAaHHOCTh YMEHUW KPUTUYECKH AHAIU3UPOBATH XUMHYECKYIO
nHQOpPMAIIMIO, TIONIY4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHpopmanmu, UHTEpHET U pyTrHX);



c(hOpMUPOBAHHOCTH YMEHHUH coOroaTh npaBuiia 9KOJIOTHYECKH
11e51ec000pa3HOTo MOBEJCHUS B OBITY U TPYIOBOM AECSATEIBHOCTH B IENIAX COXPaHEHHS
CBOETO 37I0pPOBbS U OKpYXKalolled MNPUPOAHONW Cpelbl, OCO3HaBaTh OIMACHOCTb
BO3/ICHCTBUS Ha )KMBBIE OPraHU3MBbI ONPEACTEHHBIX OPraHMYECKUX BEIECTB, TOHUMAs
cvpicn mokazatens [IJIK, mosicHsTe Ha mnpuMepax CcHocoObl YMEHbBIIEHUS WU
NPEIOTBPAILEHHUS UX BPETHOTO BO3ACHCTBHS Ha OPraHU3M UYEeJIOBEKa;

Ui OOYYaloIIMXCSl C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBBSI: YMEHUE
NPUMEHSTh 3HAHMS 00 OCHOBHBIX JOCTYIHBIX METOAAaX TIO3HAHHUS BEIIECTB MU
XUMHYECKHX SIBIICHUM;

JUTSL CTIETIBIX U CJIA0OBUASIINX OOYUYAOIIUXCS: YMEHHE UCTIONBh30BaTh pelibeHO-
TOYEUHYI0 cucteMy o0o3HaueHuit JI. bpaitns s 3anucu XuMuueckux Gopmyot.

11 KUIACC

[IpeameTHbIe pe3yabTaThl OCBOCHHS Kypca «O0Ias 1 HeopraHudeckass XUMHUS»
OTpaXkaroT:

chOpMUPOBAHHOCTh  TPEJACTABICHUH: O  XUMHYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYyYHOU KapTUHBI MUPA, POJIU XUMUHU B MO3HAHUM SIBJICHUU MPUPOJIBI, B
GhopMUPOBaHWUK MBINUICHUS W KYJbTYphl JHUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOW IJis pEeHICHUS MPAKTHYSCKHX 3a7ad M IKOJOTHYECKH
000CHOBAHHOT'O OTHOIIICHHUS K CBOEMY 3JI0POBBIO M TIPUPOIHOM cpefie;

BJIaJICHUE CUCTEeMON  XMMHUYECKUX  3HAHMWH, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUSA (XMMHUYCCKUM JJIEMEHT, aToM, H30Tom, S-, P-, d-
JJICKTPOHHBIE OpOWTAId AaTOMOB, HOH, MOJEKYJa, MOJb, MOJSPHBIA O0O0BEM,
BAJICHTHOCTb, 3JEKTPOOTPHUILIATEIIBHOCTh, CTENEHb OKHCJICHUS, XWMHYECKas CBS3b
(koBajieHTHAss, MOHHAs, METaJUIMYecKas, BOJAOPOIHAs), KpUCTAJUIMYECKas pemeTka,
TUMBI ~ XUMHUYECKUX  PEaKIuid,  pacTBOp,  DJICKTPOJMUTHI,  HEIIEKTPOJIHUTHI,
AJIEKTPOJUTUYECKAST ~ JUCCOLMAIUSA, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW PpEaKIMHd, XHMHYECKOE pPaBHOBECHE); TEOPHH U 3aKOHBI (TEopHs
3JIEKTPOIUTUYECKON AUcCCoIMaluy, nepuoanyeckuit 3axkon . . MeHnaeneera, 3akoH
COXpPAHEHHUsI MacChl BEILIECTB, 3aKOH COXPAHEHMsS W MPEBPAILEHUS SHEPTUU MpU
XUMUYECKHX  PEaKlUUsX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHNA  S3BIK  XHUMHH,
MHPOBO33PEHUYECKUE 3HAHMS, JIeKAIIMEe B OCHOBE IOHUMAaHHUS MPUUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SBICHHH, (PAKTOJIOTMUECKHE CBEJCHHUS O CBOWCTBAX,
cocTaBe, TMOJIYYCHUH U O€30MacHOM HCIOJIb30BAHHHM BAKHEUIIUX HEOPTraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JIEATETHLHOCTH YEIIOBEKA;

chOpMUPOBAaHHOCTh YMEHUW BBISBISATH XapaKTEPHbIE MPHU3HAKH TOHATHIA,
yCTaHABIMBATh HX B3aMMOCBS3b, KCIOJb30BAaTh COOTBETCTBYIOIIUE TMOHATUS MPHU
ONMCAaHUU HEOPraHUUYECKUX BEUIECTB U UX MPEBpalllCHUI;

chOpMUPOBAaHHOCTh YMEHUW HCIIOJIB30BaTh XHUMHUYECKYIO CHUMBOJIUKY IS
coctaBneHuss  ¢GoOpMyl  BEHIECTB W  ypPaBHEHHMH  XMMHYECKHX  pEaKIui,
cuctematnueckytro HoMmeHknatypy (IUPAC) u TpuBuanbHBIE Ha3BaHUS OTIEIBHBIX
HEOPraHMYeCKUX BEUIECTB (yrapHbIi ra3, yrileKUCIblid ra3, aMMuaK, raiéHas U3BecTb,
Heramni€Hasi U3BeCThb, IUThEBAs COMA, MIUPUT U JPYTHUE);

c(hOpMUPOBAaHHOCTh YMEHUI OINPEAENATh BAJICHTHOCTh U CTETICHb OKUCIICHHS
XUMHUYECKHUX JIEMEHTOB B COCIMHEHUSX PA3TUYHOTO COCTABa, BUJl XUMUYECKOU CBSI3U
(koBaneHTHas, HWOHHAsA, MeETaUIMYecKas, BOJOPOAHAs) B COCAMHEHUSX, THII
KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOrO BeEllecTBa (aToMHasi, MOJICKYJISIpHas,
WOHHAs, METaJUIMYecKas), XapakTep cpellbl B BOJAHBIX PacTBOpPaX HEOPraHMYECKUX
COCIUHCHUM;



c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIIIECHKHOCTh HEOPTAHUUYECKUX
BEIIECTB 0 MX COCTaBY K OMpeneIHHOMY KiacCy/Tpylme coeAuHEHWH (IpocThie
BEIIECTBA — METAJUIbl U HEMETaJlIbl, OKCHUJbI, OCHOBAHMS, KHUCIOTHI, aM(pOTEepHBIC
THJIPOKCHUJIBI, COJIN);

chOpMUPOBAaHHOCTh YMEHUN pacKpbhIBaTh CMBICH Mepuoandeckoro 3akona /[. U.
MenzeneeBa M JEMOHCTPUPOBATH €T0 CHUCTEMATU3UPYIONIYIO, OOBSCHUTEIBHYIO U
POrHOCTUYECKYIO P YHKIUY;

chOpMUPOBAaHHOCTh YMEHHI XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKHX dJeMeHTOB |—4 mnepuonoB Ilepmoandeckoil cHUCTEMBl XHMHYECKUX
sanementoB JI. WM. MeHaeneeBa, HUCIONB3YyS MOHATHSA «S-, P-, d-3JIEKTPOHHBIC
opOHUTaANINY», «IHEPreTHUECKHE YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XMUMHYECKMX 3JEMEHTOB M HMX COEQUHEHUW [0 MEepHoJaM MU Tpynnam
[Tepuonuueckoii cucteMbl XumMuuecknx 35eMeHToB . 1. Menneneena;

chOpMUPOBAaHHOCTh ~ yYMEHUH  XapaKTepu30oBaTh  (OMHUCHIBATh)  oOIIHE
XUMHUYECKHE CBOMCTBA HEOPIaHMYECKUX BEIIECTB PA3IMYHbBIX KIIACCOB, OATBEPXKAAThH
CYILIECTBOBAaHUE TEHETHUYECKON CBSI3M MEXJIy HEOPTraHMYECKMMHU BELIECTBAMHU C
MIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

chOpMUPOBAaHHOCTh yMEHHS KIACCUPUIIUPOBATh XHUMHYECKHE PEaKIUu 10
pa3IMYHBIM TpH3HAaKaM (YHUCIy M COCTAaBy pEarupyrollnX BEIIECTB, TEILIOBOMY
ahdeKTy peaxkiuu, M3MEHEHHUIO CTeleHEHd OKHUCICHHSI SJIEMEHTOB, OOpaTHUMOCTH
peaKiny, y4acTUIO KaTaau3aTropa);

chOpMUPOBAaHHOCTh YMEHUW COCTABIISITH YpPAaBHEHHUS pEAKUUNA Pa3TUYHBIX
TUIIOB, TIOJIHBIE W COKpAIlI€HHbIE YpAaBHEHUS PEaKIMil MOHHOTO OOMEHa, yYWUThIBAs
YCIJIOBHSI, IPU KOTOPBIX 3TU PEAKLMH UAYT A0 KOHIIA;

chOpMUPOBAaHHOCTh ~ YMEHUW  MPOBOJUTH  PEAKIMUH, TOATBEPKIAONIUE
KaueCTBEHHBbIII COCTaB pa3JIMYHbIX HEOPraHWYECKHX BEIIECTB, pPaclo3HaBaTh
ONBITHBIM IMYTEM HOHBI, IPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpPax HEOPraHUYECKUX
BEILIECTB;

chOpMUPOBAaHHOCTh ~ YMEHHH  pacKpbhlBaTh  CYIIHOCTh  OKHUCIUTEIIBHO-
BOCCTAaHOBHTEIIbHBIX PEAKIM TMOCPEJACTBOM COCTABJICHHS JIIEKTPOHHOTO OanaHca
3TUX PEAKIIUN;

chOpMUPOBAaHHOCTh YMEHUH OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XHMHYECKON
peaKkiuu OT pa3iNYHbIX (PAKTOPOB; XapaKTep CMEIIECHUS XMMHUYECKOTO0 PAaBHOBECHUS B
3aBUCHUMOCTH OT BHelIHero Bo3aeiicTus (npunuun Jle [larense);

chOpMUPOBAaHHOCTh YMEHMH  XapaKTepU30BaTh XUMHUYECKHE TIPOIIECCHI,
JIe)KalllKe B OCHOBE ITPOMBIIUIEHHOTO MOJIYYEHHS! CEPHOU KUCIIOThI, aMMHaKa, a TaKXe
chOpMUPOBAHHOCTh  TMPEACTABICHUA 00 OOmUX HAyYHBIX MPUHIUNAX |
HKOJIOTHYECKHX MPOoOIeMax XMMHUUECKOTO MMPOU3BOJICTBA;

chOpMUPOBAaHHOCTh YMEHHH MPOBOJIUTH BBIYUCICHUS C HCIOIH30BAHUEM
MOHATHS «MacCoOBasi JIOJI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUH Tra30B MPHU
XUMHYECKHX PEaKIUSAX, MAaCChl BEIIECTBA WM OO0OBEMA Ta30B MO HW3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYacCTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIUIOBOTO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, PEBPALIEHUS U COXPAHEHUS SJHEPTHH;

chOpMHUPOBAaHHOCTh YMEHHUU COOJIO/IaTh TMpaBWja TOJIB30BAHUS XUMHUYECKON
MOCYZI0OM W JIabOpaTOPHBIM O0OpYIOBAaHUEM, a TaKXKe MpaBWia OOpamIeHUs C
BEIIECTBAMU B COOTBETCTBHHM C HMHCTPYKIIUSMHU 110 BBIMOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX ONBITOB;

chOpMUPOBAaHHOCTh YMEHHWHA ITUTAHUPOBATh W BBIMOJHATH XUMUYECKUUN
JKCIIEPUMEHT (pa3fioKEHUE MEPOKCHAA BOJOPOJa B MPUCYTCTBUM KaTalau3aropa,
ONPEAEIIEHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA,



BJIMSTHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON PEAKIUH, peaKIIMM HOHHOTO
oOMeHa, KauyeCTBEHHbIE peakluu Ha cynbdar-, kapOOHAT- M XJIOPHUI-aHUOHBI, Ha
KaTUOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAJIbHBIX 3ajad Mo TemMaM «MeTauib» U
«Hemeramibl») B COOTBETCTBUM C TMpaBWIaMU TEXHUKH O€30MacHOCTH MpH
oOpallleHUd C BellecTBaMHM H JabOpaTOpHBIM 000pYIOBaHUEM, MPEACTABIATDH
pe3ynbTaThl  XUMHUYECKOTO  JKCliepuMeHTa B (GopMe  3alucu  ypaBHEHUMH
COOTBETCTBYIOIINX peakluuid U GOpMyIHPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

chOpMUPOBAaHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uHGOpMaIIMIO, TIONy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MAacCOBOM
KOMMYHHKaIUU, IHTepHET U ApyTUXx);

chOpMUPOBAaHHOCTh YMEHHH coOr01aTh npaBuiIa 9KOJIOTHYECKH
11es1ec000pa3HOTo MOBEJACHUS B OBITY U TPYIOBOM ACSITEIBHOCTH B LIESAX COXPAHCHHUS
CBOETO 3JI0pPOBbS U OKpYXKaIOIIEeW MPUPOJHONW cpebl, OCO3HABaTh OIMACHOCTh
BO3/JICHCTBUSL HA >KMBBIE OPTraHU3MBI OINPEICIEHHBIX BEIIECTB, MOHHMAs CMBICH
noka3zarens [1/IK, mosicHsaTh Ha mpuMepax crmocoObl YMEHBIICHHS U MPEA0TBPAIICHHUS
WX BPEIHOTO BO3JACHCTBHUS HA OPTaHU3M UEIOBEKa;

Ui OOYYaloIIMXCsl C OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 30POBBSI: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYNMHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHYECKHX SIBIICHUM;

JUISL CTIETIBIX U CJIA0OBUISIINX OOYUYAIOIIUXCS: YMEHHE UCTIONh30BaTh pelibe(HO-
TOYEUHYI0 cucTeMmy oOo3Hauenuit JI. Bpaiins nns 3amucu XuMu4YeckKux (GopMylL.



TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacon DJIeKTPOHHBbIE DOYyHKIUOHAJILHAS

HaumeHoBanue

Ne (uu¢possbIe) rpamMoOTHOCTh
pa3ieioB U TeM Kontpoabsnsl | IlpakTnuyeckue

n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpaMmbl e padoThbl padoThI

pecypchl

Paspnen 1. Teoperuyeckue 0OCHOBBI OPraHUYECKOM XUMHH
[Tpenmer https://resh.edu.ru
OpraHHYeCKOU http://skiv.instrao.ru/b
xumun. Teopus bubmmoreka [JOK ank-

1.1 CTPOCHUS 3 0 0 https://m.edsoo.ru/7f | zadaniy/estestvennona
OpPraHMYECKUX 41837c uchnaya-gramotnost/
coeqUHEHUN A. OTKpBITEINA OaHK
M. bytiepoBa saganuii OI'D (fipi.ru)

Hroro no pazneny 3
Paspen 2. YriieBogopoasl
https://resh.edu.ru
http://skiv.instrao.ru/b
[IpenenvHbIC bubmmoreka [JOK ank-

2.1 YTJICBOJIOPOIBI — 2 0 0 https://m.edsoo.ru/7f | zadaniy/estestvennona

AJIKaHbI 41837c uchnaya-gramotnost/

OTKpPBITEIN 0aHK
saganuit OI'D (fipi.ru)
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https://resh.edu.ru

HenpenenbHbie http://skiv.instrao.ru/b
YTIIEBOAOPOIBI: bubmmoreka [JOK ank-

2.2 AJIKEHBI, 6 0 https://m.edsoo.ru/7f | zadaniy/estestvennona
aJIKaIuEHEI, 41837c uchnaya-gramotnost/
AJIKUHBI OTKpPBITEINA OaHK

saganuit OI'D (fipi.ru)
https://resh.edu.ru
http://skiv.instrao.ru/b
ApoMaTu4eckue Bubmrorexa LIOK ank- i
2.3 JTIEBOIOpOIEI 2 0 https://m.edsoo.ru/7f | zadaniy/estestvennona
41837c uchnaya-gramotnost/
OTKpPBITEIN OaHK
sajganuit OI'D (fipi.ru)
https://resh.edu.ru
Mpupozise http://skiv.instrao.ru/b
bubnuoreka [IOK ank-

2.4 HETOTHIIH 3 1 https://m.edsoo.ru/7f | zadaniy/estestvennona
YIIEBOAOPOAOB H 41837c uchnaya-gramotnost/
ux nepepadoTka .

OTKpPBITEINA OaHK
saganuii OI'D (fipi.ru)
Hroro mo pazaeny 13

Paznen 3. Kuciaopoacoaep:kamnue opranu4eckne coenHeHUs

3.1

Cruptel. Genon

3

0

bu6anorexa IIOK

https://resh.edu.ru
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OTUJIEH U NPONUIIEH —

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/I

7 IPOCTEHIITHE esson/05ab5925-ha8e-
IPE/ICTAaBUTEH ATKCHOB 499e-840b-
70b5e8db71ae?backUrl=
%2F04%?2F10
bubnuoreka [IOK
https://lesson.academy-
[pakTudeckas padora Ne content.myschool.edu.ru/l
8 1. «ITonydeHue 3THIICHA U esson/53cd2379-2a45-
U3y4YCHHE €r0 CBOWCTBY 43b1-9f67-
7ebcdaf03ce0?backUrI=%
2F04%?2F10
bu6mmoreka [IOK
Anxanuensl. byranuen-1,3 https://lesson.academy-
1 MeTunoyTaauen-1,3. content.myschool.edu.ru/l
9 [Monyyenue esson/6df23393-6f08-
CHHTETHYECKOTO Kay4yKa 4h9f-ae01-
Y PE3UHBI a983h95b854a?backUrl=
%2F04%2F10
ANKHHBI: COCTaB U bu6nmuoreka LIOK
10 0COOEHHOCTH CTPOCHHS, https://lesson.academy-

TOMOJIOTUYECKUH PsA.
AleTUIEH — NPOCTENIINN

content.myschool.edu.ru/I
esson/05¢9a929-6741-
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MpCaACTaBUTCIIb AJIKUHOB

4d7c-84b5-
009a2924683567backUrl=
%2F04%2F10

Brruucnenusa oo

bu6anorexa IIOK
https://lesson.academy-
content.myschool.edu.ru/I

11 | ypaBHCHHIO XUMUYECKOM esson/7dada027-8448-
peakuuu 418f-b416-
fbaledd4ab6d?backUrl=
%2F04%2F10
bu6anorexa IIOK
https://lesson.academy-
A 6 content.myschool.edu.ru/I
1p | /PCHPL DEHSOMHTOAYOL. esson/d86d7d00-d5b4-
TOKCUYHOCTB apeHOB 491d-aded-
c3ddal9feef4?backUrl=%
2F04%2F10
bu6mmorexka IIOK
r a https://lesson.academy-
:;{:;:qsco EBCB;BI’ content.myschool.edu.ru/I
13 | YTCPOAOPOAOE, es50n/6c919641-7956-
l'IpI/IHaI[JIe)KaHH/IX K 4130-b1fd-
PASTHHHBIM Kactam c7e71db395d7?backUrl=
%2F04%2F10
14 | TlpupoaHbie HCTOYHUKHU bubnuoreka [IOK
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YIJIEBOJIOPO/OB:
IIPUPOJHBIN a3 u
NOMYTHBIE HE(PTAHBIE
rassl, He)Thb U MPOJTYKTHI
e€ mepepadoTKu

https://lesson.academy-
content.myschool.edu.ru/l
esson/99557a5e-2221-
43e0-97b8-
983de535c44d?backUrl=
%2F04%2F10

[TpupoaHbIE HICTOYHUKH
YTJIEBOJIOPOJOB:
IIPUPOJHBIN ra3 u

bu6anorexa IIOK
https://lesson.academy-
content.myschool.edu.ru/I

15 HOIYTHEIS He(TAHbE esson/99557a5e-2221-
Ta3hl, He(l)TB " IPOAYKTHI 4360-97b8-
e¢ mepepaboTi 983de535c¢44d?backUrl=
%2F04%2F10
bub6anorexa IIOK
https://lesson.academy-
KoHtpomsHas paboTa 1o content.myschool.edu.ru/l
16 esson/6abf1680-4eb5-
pazaeny «YTriaeBogopOabh) 46F2-8635-
44d63cccf518?backUrl=
%2F04%2F10
MpesienbHbIe bu6mmorexka IIOK
OTHOATOMHBIE CTIPTH: https://lesson.academy-
17 content.myschool.edu.ru/l

METaHOJ ¥ 3TAHO.
Bonopoanas cBs3b

esson/5439c18b-7440-
4b6f-bf84-



https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10

c04fa471694f?backUrl=%
2F04%2F10

MHoroaToMHEIE CIIUPTHI:

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/I

18 | STHIEHIIIUKOIB U esson/461aa9c8-cOef-
TIIUTIEPUH 4827-a8e5-
d12a0bedc826?backUrl=
%2F04%2F10
bubnuoreka [IOK
https://lesson.academy-
DEeHOJI: CTPOEHHE
content.myschool.edu.ru/l
19 rp‘l’;;zﬁz;??;:;zf:e 1 £s501/649883b8-7C5f-
IMPUMCHCHUC , 4f16'896€'
10a2278b08f1?backUrl=
%2F04%2F10
bub6anorexa IJOK
https://lesson.academy-
ANbIEeTHIbL: content.myschool.edu.ru/l
20 | dopmanbaerua u esson/8664b319-0ba3-
aleTTbIETUI. ALIETOH 4945-b076-
cb7ae5858bh90?backUrl=
%2F04%2F10
21 OIHOOCHOBHEIE bu6mmoreka [IOK

IMpCACIIbHBIC Kap6OHOBI>Ie

https://lesson.academy-
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KHCJIOTBI: MypaBbUHAs U
YKCyCHast

content.myschool.edu.ru/l
esson/b4feaa04-3438-
4b57-a3ec-
ba0f9fe63c0d?backUrl=%
2F04%2F10

[TpakTuyeckas padbota No

bu6anorexa IIOK
https://lesson.academy-
content.myschool.edu.ru/l

22 | 2. «CsoiicTBa pacTBOpa esson/9834d408-386d-
YKCYCHOHM KHCIIOTBD» 4443-8de3-
7efba8b98cdb?backUrl=
%2F04%2F10
bu6anorexa IJOK
https://lesson.academy-
CreapuHoBas U 0JICMHOBAs
. ik content.myschool.edu.ru/l
o3 | KHCIOTEL esson/71ac43f2-a0d4-
E:GgCTaBI/ITeJ:(I/I BBICIIIUX 4945_a0eb_
POOHOBBIX KHCIOT 1e59cd5f4d9f2backUrl=%
2F04%2F10
bu6mmorexka IIOK
https://lesson.academy-
MpEL1a Kak coJIM BBICIINX
content.myschool.edu.ru/l
24 | xapOOHOBBIX KHCIOT, UX

MOIOIIIEE NEeUCTBUE

esson/71ac43f2-a0d4-
4945-a0eb-
1e59cd5f4d9f?backUrl=%
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=%2F04%2F11

Knaccudukamnus u

HOMEHKJIaTypa HEOPraHUYECKUX

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.r

coenuHennii. [ eHeTHUYECKas u/lesson/5e33bc30-
CBSI3b HCOPTAHUYECKUX 805d-41fe-bf72-
BEIIECTB, PA3JIMYHBIX KIIACCOB 860434145f57?backUrl
=%2F04%2F11
Kiaccudukarms XuMuuecKux bu6mmoreka [IOK

peaKiui B HEOPraHUYECKOU U
OpraHNYECKON XUMHUHU. 3aKOH

https://lesson.academy-
content.myschool.edu.r

COXpaHEHHUs MacChl BEIICCTB; u/lesson/75637222-
3aKOH COXpaHCHHS U d397-4b1a-810a-
MPEeBpAIICHUs SHEPTUU TIPH cc7bca9e8a0c?backUrl
XUMHYECKHUX PEAKITUIX =%2F04%2F11
bu6nmoreka [IOK

CxopocTts peaknuu. Ob6patumbie

https://lesson.academy-
content.myschool.edu.r

peakiuu. XuMHUYIECKOe u/lesson/fOcb5def-

paBHOBeCHE 307e-4575-89d0-
86041b603655?backUr
1=%2F04%2F11

[TpakTuyeckas pabora No 1. bu6nmmorexka [IOK

«BnusHMe pazTUUHbBIX
(hakTOpOB Ha CKOPOCTh

https://lesson.academy-
content.myschool.edu.r
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XUMHYECKOU PCAKIIHUN»

u/lesson/0e41e568-
0a2b-4605-bbh92-
35d1ab69f9ba?backUrl
=%2F04%2F11

DJIEKTPOIUTHYECKAS
muccoruanus. I[lorsaTue o
BOJIOpOHOM mokasarese (PH)

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.r

pacTBopa. Peakiinu HOHHOTO u/lesson/237cdb54-
obmeHa. ['maponm3 2787-4817-8330-
OpPraHUYeCKHX M 6e027b075645?backUr
HEOPTraHMYECKUX BEIIECTB 1=%2F04%2F11
bu6nuoreka [IOK

OKUCIIATEIBHO-
BOCCTaHOBUTEJILHBIE PEAKITUH.

https://lesson.academy-
content.myschool.edu.r

u/lesson/32e5edc9-
[TonsiTHE 00 MIEKTPOIU3E
2-4f4a- -
pacIuIaBOB U PaCTBOPOB COJIEH ch8 a-ad5e
4f56bc7el4ed?backUrl
=%2F04%2F11
bu6nmmorexka [IOK

KonTponsHas pabora o
pazgeny «Teopernueckue
OCHOBBI XHUMHUW)

https://lesson.academy-
content.myschool.edu.r
u/lesson/cc14f97b-
ada3-4ac9-al123-
dadc40973c6f?backUrl
=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11

Mertauibl, uX IOJIOKCHHUE B
IIepnoanueckont cucreme
XUMHUYECKUX d1eMeHToB /I. 1.

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.r

MeHneneeBa 1 0COOEHHOCTH u/lesson/a0d5bd16-
cTpoenust aToMoB. O0rmme 683e-4ale-8073-
(u3HUecKre CBOKCTBA 70c604e9c862?backUrl
METaJIJIOB =%2F04%2F11
bubnuoreka [IOK

CiuiaBbl METAJLIOB.

https://lesson.academy-
content.myschool.edu.r

DNEKTPOXUMUYECKUH Pl u/lesson/a0d5bd16-

HanpsHKeHU MeTasioB 683e-4ale-8073-
70c604€9c862?backUrl
=%2F04%2F11
bu6nmmoreka [IOK

XUMUYECKUE CBOMCTBA
BOKHEMIIINX METAJJIOB (HATpHUiA,

https://lesson.academy-
content.myschool.edu.r

KaJIM. KaJIbIIMA. MAarHUM u/lesson/e7ff8162-
MI:IHI/H?I)I;I I/I),( € I/IH’CHI/Iﬁ 0d4d-40f8-b9f7-
o o 422c¢3e710750?backUrl
=%2F04%2F11
bubmmnoreka [JOK

XUMHYECKUE CBOWCTBA XpOMa,
MEIU U UX COeOINHEHNN

https://lesson.academy-
content.myschool.edu.r
u/lesson/e7ff8162-
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0d4d-40f8-b9f7-
422c¢3e710750?backUrl
=%2F04%2F11

XUMHYECKHE CBOMCTBA IIMHKA,
JKeJie3a U UX COeJUHEHUN

bu6anorexa IIOK
https://lesson.academy-
content.myschool.edu.r
u/lesson/e7ff8162-
0d4d-40f8-b9f7-
422c3e710750?backUrl
=%2F04%2F11

[IpakTuyeckas padota No 2.

bu6anorexa IIOK
https://lesson.academy-
content.myschool.edu.r

"PereHne dKCIeprUMEHTATbHBIX u/lesson/6545ec44-

3a/1a4 1Mo TemMe «MeTauib»" 34c5-43f6-826b-
a648d7d6fef7?backUrl
=%2F04%2F11
bu6mmoreka IIOK

Hemeranibl, ux moiaoxeHue B
[Iepuonuueckoii cucreme
XUMHYECKUX djeMeHTOoB 1. 1.
MenzeneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB

https://lesson.academy-
content.myschool.edu.r
u/lesson/2390b83e-
2935-4c96-bd3a-
25f26d9¢1139?backUrl
=%2F04%2F11

dusnueckue cCBONUCTBA

bu6mmoreka [IOK
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HEMETAJUIOB. AJUTOTPOTIHSI
HEMETAJIJIOB (Ha MpUMepe

https://lesson.academy-
content.myschool.edu.r

KUCIIOpoJa, cephl, pochopa u u/lesson/2390b83e-

yriaepo/a) a935-4c96-bd3a-
25f26d9c1139?backUrl
=%2F04%2F11
bu6anorexa IIOK

XUMHUYECKHUE CBOMCTBA

https://lesson.academy-
content.myschool.edu.r

rajloreHOB, CEPhI U UX u/lesson/cfb70c37-

COEIMHEHUN 2784-4c66-be05-
b0966dffb673?backUrl
=%2F04%2F11
bub6anorexa IIOK

XUMHYeCKHe CBOMCTBA a30Ta,
dhocodpa 1 UX cOeTUHCHHIMA

https://lesson.academy-
content.myschool.edu.r
u/lesson/cfb70c37-
2784-4c66-be05-
b0966dffb673?backUrl
=%2F04%2F11

XUMHUYECKHUE CBOIMCTBA
yIjiepojia, KpeMHHS U UX
COeIMHEHUN

bu6mmoreka IIOK
https://lesson.academy-
content.myschool.edu.r
u/lesson/cfb70c37-
2784-4c66-be05-
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[IpuMeHeHne BaXXHEUIITUX
HEMETAJJIOB U UX COeIUHEHUN

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.r
u/lesson/cfb70c37-
2784-4c66-be05-
b0966dffb673?backUrl
=%2F04%2F11

O00011IEHIE U CUCTEMATH3AIIUSI
3HaHUU 1o TeMe «HemMetaminy.

bubnuoreka [IOK
https://lesson.academy-
content.myschool.edu.r

Bbruucnenus o ypaBHEHUSIM u/lesson/7c19b0ba-

XHUMHUYECKUX PEaKuil 1 7815-4db3-86f4-

TEPMOXUMUYECKUE PACUETHI d0ac5b740b3b?backUrl
=%2F04%2F11
bub6anorexa IIOK

[TpakTrueckas padora Ne 3.
«Pemenue sxcrepuMeHTaATbHBIX
3axay o teme "Hemetasuier"»

https://lesson.academy-
content.myschool.edu.r
u/lesson/7¢19b0ba-
7815-4db3-86f4-
dOac5b740b3b?backUrl

=%2F04%2F11

KontponbHas pabora 1o temam
«Metaybey u «HemMeTauisny

bu6mmoreka [IOK
https://lesson.academy-
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content.myschool.edu.r
u/lesson/34e€920c7-
f570-45b1-8c7e-
b7989845da49?backUr
1=%2F04%2F11

HeopraHquCKI/Ie )51
OpraHn4CcCKUC KUCJIOTEI.

bu6anorexa IJOK
https://lesson.academy-
content.myschool.edu.r

Heopranuueckue u u/lesson/35c2be59-
0 FaI;—II/I‘{eCKI/Ie OCHOBAHMS f1c6-46¢6-910c-
P 46a0576d6924?backUr
1=9%2F04%2F11
bubnuoreka [IOK

AMdoTepHble HEOpraHU4eCcKHe
Y OPraHMYECKHE COCANMHEHMS.

https://lesson.academy-
content.myschool.edu.r

['eHeTHyecKkas CBS3b u/lesson/46b429e4-

HEOPTaHWUYECKHUX U 931c-43fb-a2ba-

OpPTaHUYECKHX BEIIECTB be9eObbeddef?backUrl
=%2F04%2F11
bu6mmoreka IIOK

Ponb xumuu B obecrieueHUU
AKOJOTHYECKOM,
SHEPTreTUUYECKOU U TUILEBOU
0€30MacCHOCTH, PA3BUTHH
MEIUIMHBI

https://lesson.academy-
content.myschool.edu.r
u/lesson/f5999557-
18c8-4853-83a0-
588bf830407a?backUrl
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[IpencraBnenus 06 oOmUx
3 | Hay4HBIX IPUHITUTIAX

bu6mmoreka [IOK
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2 IIPOMBIIIJICHHOTI'O ITIOJIYYCHUA 1 u/Iesson/f5999557—
BaXXHEUIIINX BEIICCTB 18c8-4853-83a0-
588bf830407a?backUrl
=%2F04%2F11
bubnuoreka [IOK
https://lesson.academy-
3 UestoBeK B MHpE BEIECTS 1 content.myschool.edu.r
3 MaTepHATOB 1 u/lesson/acd826cf-
ba2d-49db-b216-
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=%2F04%2F11
bu6nmoreka [IOK
https://lesson.academy-
XHMHUS U 300POBbE YEIIOBEKA.
3 KoHTpombHas paboTa 3a Kype content.myschool.edu.r
4 o011eit 1 HeOPTraHUIECKOM 1 Wlesson/b8edd657-
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OBIIEE KOJIMYECTBO YACOB 34

I1O ITPOTPAMME
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YYEBHO-METOJAUYECKOE OBECHEYEHUE OBPA30BATEJIBHOIO
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
» Xumus, 10 kmacc/ I'abpuensu O.C., Octpoymos U.I'., Cnagkos C.A.,
Axunonepnoe obmectBo «M3narensctBo «IIpocBenienue

» Xumus, 11 kmace/ 'abpuensa O.C., Octpoymos WU.I"., Cnagkos C.A.,

AxmmonepHoe o6mecTBo «M3aatenscTBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIA
1.0.C TI'abpuensn. ILII1. bepéskun, A.A. YmakoBa. KoHTpoJibHBIE 1 TIPOBEPOUYHBIE
pabotel. Xumus. K yueOnuky O. C. I'abpuensna «Xumus. 10-11». «dpoday,

Mocksa, 2010ro.

2.0. C. I'abpuensu, U.I'. OctpoymoB. HacTonbHast KHUTA YyUUTEIS XUMUH.

«dpoda», Mocksa, 2004 rox.

3.0.C. I'aGpuensn. [Iporpamma kypca xumuu i1 8 — 11 kitaccoB
00111e00pa3oBaTeIbHBIX YUpexaeHuin. OCHOBHAS IIKOJIA, CpeaHss ( OTHAas) IIKOJIA..

bazoBblii ypoBeHb, TpoduiIbHbIN ypoBeHb. «/Ipoda», Mocksa, 2011 rog.

4.0.C. I'abpuensn. Xumus 10-11 kmacc. bazossiit ypoBens. «/poday, 2011 rox.

5.Xumus. 10 k. KontponbHbie 1 mpoBepoyHblie paboThl K yueOHuky O. C.
[Nabpuensna «Xumus.10-11 knacc. bazoseiit yposens» / O. C. I'aGpuensn, I1. H.

bepeskun, A. A. Ymakoa u ap. — M.: [Ipoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



HNHuTepHeT-pecypcesl

e chem.msu.su

e hemi.nsu.ru

e college.ru

e school-sector.relarn.ru

e alhimikov.net

e alhimik.ru

e chemworld.narod.ru



HUroroseblii Tect mo xumuu B 10 kiacce

IlosicHuTeIbLHAS 3alIUCKA.

Tect coctout u3 2 yacted. Ha ero BeinmonaHenue orBoauTcs 40 MuHyT. 3aaHust
PEKOMEH/TYETCS BBITIONHSATE 10 TOPSIAKY. YacTh 1 cOAepKUT TECTOBEIE 3aJaHUS C
BBIOOPOM OJTHOTO MPABMWIIHLHOTO OTBEeTa. YacTh 2 COMEPKUT 3ajaHusI CO CBOOOTHBIM
OTBETOM, TMPEIyCMaTPHUBAIOIIHE TPOU3BEICHUE pAcu€TOB, HAITMCAHUE YPaBHCHHIM
peaKkIuii, COCTaBICHUE CTPYKTYPHBIX (JOPMYJT BEIIECTB.
Kaxxnoe 3amanue yactu 1 onennBaercs B 1 6amn, 3amanue vactu 2: 1 — 2 Gamra, 2 — 2
Oamna, 3 -3 Oamna, 4 -3 6anna, 5-— 3 Oama.
O6miee KoMuecTBO 0aIoB paBHO 33.
[IIkxana mepeBoaa 0aIIoOB B OTMETKHU:
0-10 bayutoB - «2»

11 — 20 6anmoB - «3»

21 - 27 6ammoB  -«4»

28 —33 6ammma - «5»



HNTorosasi KOHTPOJIbHAs padoTa Mo xXumuu ydeHuka (ubl) 10 kiacca
damuusa Umsa

Yacts 1. (1 BapuanT)
1. K kakoMy TOMOJIOTHYECKOMY PSITy OTHOCHUTCS BemiecTBo coctaBa C7Hg ?
a) alkaHbl  0) aJIKEHBI B) AJIKWHBI T) apeHBI

2. Kakas o6mas popmyiia COOTBETCTBYET KJ1acCy aJKaHOB?
a) CuHon+o  0) CuH2n B) CuH2n2 1) CuHouns
3. Peaknuu kakoro THITa XapaKTEPHBI JJIS AJIKAHOB?
a) mpucoeauHeHusl 0) 3aMellIeHHs] B) MOJUMEpU3AIUU T) TUApaTaiu
4. Kaxkoe nazBanue coorBetcTByeT Bemectsy CHz — CH — CH2 — CHs
CHs
a) Oyran 0) 2-MeTHWIOyTaH B) 2-METHJINPONAH T) 3-METWIOyTaH
5. Kakoii ra3 coctaBisieT OCHOBY NpUPOIHOTO Ta3a’?
a) MeTaH 0) 3TaH B) IpomaH T) OyTaH
6. CKOJIBKO G -CBS3€ B MOJIEKYJIE 3TeHa?
a)2 6)3 B4 1S
7. CKONBbKO TT-CBsI3€# B MOsIeKyie Oyraanena-1,3
a)l 0)2 B3 14
8. 'omonoramu SBISIOTCS
a) IeHTEeH U 2-MeTWIOyTaH 0) XJIOpATEH U JUXJIOPITaH
B) IIPOMAHOJI U MpoNaHainb T) 2,2-TUMETHINPOIIAH U 2,2-TUMETHIOyTaH
9. Tun peakuuu B3auMOICUCTBHS 3T€HA C OpOMOM
a) MpUcoeMHEeHNs 0) 3aMElIeHUs] B) TMAPUPOBAHMS T') TMApATALUN
10. ToapKO G — CBSI3M UMEIOTCS B MOJICKYJIE
a) oTaHoyia 0) dTaHaNs B) dTEHa T) THHA
11. BemectBo CH3— CH — CH = CH2 Ha3bIBaeTcs
CHs
a)2-MeTuin0yTaH 0) 3-meTundyTeH-2
B) 3-MeTunOyTuH-1 r) 3-meTunoyreH-1
12. Heckonbko pyHKuoHanpHBIX Tpynn  -OH conmepikat MOJNEKYIbI
a) TTUIEPUHA U TIIFOKO3bI 0) peHona u mpomanosna
B) caxapo3bl U popmanbpreruna r) penona u popmanbaeruia
13. Cnenytomue npuszHaku: Sp-rubpuauzanus, anuHa C-C csszu 0,120 HM,
yron 180° xapakTepHbI 1JIs MOJIEKYJIbI
a) OeH3orna 0) ’TaHa B) 3THHA T) ATEHA
14. ®ynkunonanpHas rpynna  -OH xapakrepHa juis Kiacca
a) anmpJeruoB  0) aMMHOB B) KapOOHOBBIX KUCJIOT T) CIIUPTOB
15. KapbokcunpHas rpynmna coaepKUTCs B MOJIEKYJIE
a) MeTaHoa 0) aleTanpAeruaa B) YKCYCHOM KHUCJIOTHI  T) TTUIEpPUHA
16. PeakTuBOM J1/1s1 pacIO3HABAHKSI MHOTOATOMHBIX CIIUPTOB SIBJISIETCS
a) OpomHast Bojia 0) oxcun meau (+2)
B) rusipokcua Meau (+2) r) xiopup xenesa (+3)



17. IlpoxykTamMu OKUCIEHUS IPEAETBHBIX OJJTHOATOMHBIX CIIUPTOB SIBJISFOTCS
a) apJIeTUIbI 0) KETOHBI B) MPOCTHIE APUPHI T) CIOKHBIC dPUPHI
18. CrioxHBIN 3pUp MOKHO TOJIYIUTH PEaKIIUCH
a) TUIpUpoBaHus 0) rujipaTanuu B) dTepUUKAIUU T) JETUApATALIIN
19. B peakiuuio «cepeOpsHOro 3epKajiay» BCTYHaloT
a) apyieTuabl 0) (heHOBI B) CIUPTHI T) OJTHOATOMHBIE CITUPTHI
20. 13 ocTaTKOB MOJIEKYJI 0O — IJIFOKO3bI COCTOSIT MOJIEKYJIbI
a) GpykTo3bl 0) KpaxMaja B) caxapo3bl T) LEJTIOI03bI
4acThb 2.
1. VYcranosute Gopmyry OpraHndecKoro BemiecTsa, B kotopom C - 53,5%,
H —15,6%, N —31,1% u oTHOocuTenbHas MIOTHOCTH IO BOJAOpOay 22,5
2. Jlnsa BemectBa CHo= CH-CH=CH2 cocTaBbTe CTpyKTypHBIC (DOPMYIIBI OTHOTO
MU30Mepa U OJHOTO OJMIKAUIIEero roMoJiora, Ha30BUTE BCE BEIIECTBA.
3. Hamumure ypaBHEHUs Ui OCYIECTBICHUS MPEBpaIICHUI:
CaC; — CzHz — CsHs — CeHsNO2 VYkaxuTe yciaoBusi peakiiuii, Ha30BUTE
TIPOYKTHI.
4. Brpibepute, ¢ KaKUMH U3 TIEPEYUCICHHBIX BEIIECTB MOXKET B3aUMOJICHCTBOBATh
ATAHOJ, U HAMTUIIUTE COOTBETCTBYIOIINE YPABHEHUS PEaKIIHIA:
HATPUA, THIPOKCHU HATPUSI, XJIOPU HATPUS, XJIOPOBOIOPO/I, YKCYCHAsI KUCTIOTA
5. Ilpu momHOM cropanuu 3 . yriieBoaopoja moyqdmiocsh 4,48 1. (H.y.) YIJIEKUCIOTO
raza u 5,4 r. Boasl. OTHOCUTEJIbHAS TNIOTHOCTH MO BO31yXy paBHa 1,03. BeiBenute
dbopMyny yrieBoopoaa.



HUrorosast KOHTpOIbLHasi padoTa o0 XuMuUM y4eHuka (ubl) 10 kiacca
Pamunusa Ums

Yacrs 1. (2 BapuaHT)
1. K kakomMy roMoJIOrH4ecKoMy psily OTHOCHUTCS BeliecTBo coctaBa CsHg ?
a) aJIkaHbl 0) aJIKEHbI B) AJKUHBI T) apEHBI

2. Kaxas obmast ¢hopMyiia COOTBETCTBYET KJIACCy QIKEHOB?
a) CuHan+o  0) CuH2n B) CuH2n2 1) CuHouns
3. Peakuuu kakoro THIa XapaKTepHBI JIJIs AJIKAaHOB?
a) mojauMepu3auy  0) ruapaTaly B) 3aMEIIeHUS T') IPUCOEIUHEHUS
4. Kaxkoe nazBanue coorBerctByeT Bemectsy CHs — CH — CH = CHz
CHs
a) oyran 0) 2-MetunOyteH-3 B) 3-meTmiiOyTeH-1 1) 3-MeTunOyTaH
5. Kakoe BemecTBo SBIS€TCS MPUPOAHBIM MOIUMEPOM?
a) TImoKo3a 0) ¢ppykTo3a B) caxaposa T) IEJUT0I03a
6. CKOJIBKO G -CBSI3€M B MOJIEKYJI€ 3TUHA?
a)2 6)3 B4 15
7. CkonbKO TT-cBsi3el B MoJiekyse OyTeHa-1
a)l 06)2 B3 14
8. 'omonoraMu sIBISIOTCS
a) MeHTeH-2 u OyTeH-2 0) XJIOp3TaH U AUXJIOPITEH
B) IPOMNAHOJI ¥ IIPONaHalb ') 2-METHJIIPOIaH U 2-MeTUI0yTeH
9. Tum peaknuu B3aMMOJICHCTBHUS dT€HA C OPOMOBOIOPOIOM
a) mpucoeNUHEeHUs 0) 3aMEIIeHUs B) THIPUPOBAHUS T) U30MEPHU3ALUU
10. TonapKO G — CBSI3U UMEIOTCSI B MOJIEKYJIE
a) aTaHais 0) aTaHona B) OEH30JIa T) YKCYCHOM KHUCIIOTHI
11. BemectBo CH3— CH2 — C = CH2 Ha3biBaercs
CHzs
a)2-metunOyreH-1 0) 2-meTundyTeH-2
B) 3-MeTunOyTuH-1 r) 3-metunoyreH-1
12. Heckonbko pyHkuroHansHbIX Tpynn  -OH conepkat MoseKyJbl
a) 9TaHOJIa U TIFOKO3bI 0) ¢enona u popmanpaeruaa
B) caxapo3bl U (hopMalibliernia T) TIIFOKO3bI U TIIHIIEPUHA
13. Cnenyromue npusHaku:  SP?-rubpuausanus, mmmHa C-C cBsasu 0,134 HM,
yron 120° xapakTepHBI JUIsi MOJIEKYIIbI
a) nukiIo0yTaHa 0)3TaHa B) 3TUHA T) ATEHA
14. ®ynkunonansHas rpynna  -COOH xapakrepHa 115 Kiacca
a) ampJeTUIOB  0) aMMHOB B) KapOOHOBBIX KUCIIOT T) CIIUPTOB
15. KapGonunbHas rpyrmina COAepKUTCS B MOJIEKYJIe
a) MeTaHosia 0) arieTanpaeruga B) peHoNIa  T) TVIMIIEpUHA
16. PeaktuBOoM as1s1 pacnio3HaBaHusi GEHOJIOB SIBISIETCS
a) OpomHast Bojia 0) oxcun menu (+2)



B) ruapokcua meau (+2) 1) xuopup xenesa (+3)

17. TlpogykTamMu MEKMOJIEKYJISIPHON JIerHIpaTalliy MpeaesIbHbIX

OQIHOATOMHBIX CIIMPTOB SABJIAIOTCA

a) anpJerupl 0) KETOHBI B) MPOCTBIE APUPHI T') CIOKHBIE F(PUPBHI

18. 2)Kup MO>XHO MOJIYYUTh peakiuueit

a) TUIPUPOBaHUA 0) rHIpaTallid B) dTepUPUKAIIMU T) JTETHUApATAIIIH

19. B peakmuio «cepeOpsiHOTO 3epKaiia» BCTYMAOT

a) cnupThl 0) PEeHONIBI B) aNbAETU[IBI T') OJTHOATOMHBIE CITUPTHI

20. U3 ocTaTKOB MOJIEKYJT [B— IIIFOKO3bI COCTOSAT MOJIEKYJIbI

1.

2.

a) TIIOKO3bI 0) KpaxMajia B) caxapo3bl T) IEJITIOJI03bI

4acTth 2.
Ycranosure GpopmMyy OpraHndecKoro BemiecTra, B koropom C — 52,18%,
H - 13,04%, O — 34,78% u oTHOcHTEIbHAs TUIOTHOCTH 110 BOJOPOAY 23
s semectBa CHz= CH- CH2- CH-CH3s cocTtaBbTe CTpyKTypHBIE (hOPMYIIBI

CHzs

OJIHOTO U30MEPA U OJTHOTO OJIMKANIIEro roMoJiora, Ha30BUTE BCE BEIIECTBA.
Hanummwre ypaBHEHUS JJI OCYIIECTBICHHUSI IPEBPAIICHHIA:
C2HsOH — C2Hs — CoHsCl — CsHio Vkakute ycinoBusi peaknuii, HA30BHTE
TIPOYKTHI.
BriGepute, ¢ KaKUMU U3 MEPEUYUCIICHHBIX BEIIECTB MOYKET B3aUMOICHCTBOBATh
ATAHOBAsI KUCJIOTA, U HAMUIIUTE COOTBETCTBYIOIINE YPAaBHEHUS peaKI[ii:
MarHuii, TUAPOKCU] HATPUS, XJTIOPUJ HATPHUS, XJIOPOBOJAOPO/I, ITAHOI
[Ipu nonHOM cropanuu 4,4 r. yrieBoaopoa moJIyqdmiocs 6,72 . (H.y.) YIJIeKuc-
joro rasa u 7,2 r. Bojpl. OTHOCUTENNbHAS IUIOTHOCTH 10 BO31yXy paBHa 1,517.
BriBenure ¢popmyny yriaeBoaoposa.



1 BapuanTt. Yactsp 1

OT1BeThI

1 2 3 4 5
r a 0 § a
6 7 8 9 10
r 0 r a a
11 12 13 14 15
r a B r B
16 17 18 19 20
B a B a §
1 otBer C2H7N
2 uzomep CH,=C=CH-CH3 Oyranuen-1,2
romoiior CH,=CH-CH=CH-CHs3s neuraauen-1,3
3 CaCz+2H20 — Ca(OH)2+C2H2 (3THH ¥ TUAPOKCU KaTbIUs)
3 C2Hz — CsHs C axrusup., t ° (OeH301)
CeHe + HNO3 — CsHsNO2 + H:O  H2SO4 ko1 (HETpOoOEH30:1)
4 2C,HsOH + 2Na — 2C2HsONa + Ha
C2Hs0H + HCI — C2HsCI + H20
C2Hs0OH + CH3COOH — CH3COO C2Hs+ H20O
5 orBer C2He
2 papuanTt. Yactp 1
1 2 3 4 5
B § B B r
6 7 8 9 10
0 a a a 0
11 12 13 14 15
a r r B 0
16 17 18 19 20
r B B B r

1 otBer C2H6O
2 uzomep CH,=CH-CH-CH2-CH3 unu CH2=CH-CH2-CH2-CH2-CH3 u np.
3-metunmnenten-1 CHs reKkceH-1
romojior CH>=CH-CH-CHsz win CH>=CH-CH-CH2-CH>-CH3s
CHs 3-metunOyten-1
3 C2HsOH — C2Hs + H20 t > 140°, H2SO4 koH1I. (3TEH U BOJIA)
C2H4 + HCI — C2HsCl (xJ710p3TaH)
2 C2HsCl + 2Na — CsHio + 2NaCl  (Oyran u Xj0pu HATpHsI)
4 CH3COOH + C2HsOH — CH3COOC.Hs + H20
2 CH3COOH + Mg — (CH3COO)Mg + H>
2 CH3COOH + 2Na —2 CH3COONa + H»
5 orBer C3Hs

CHsz 3-metmirekcen-1




