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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeAHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B DegepallbHOM  TOCYAApCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerun pas3BuTHS BocnuTaHuss B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOTO O00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CpEHEr0 OO0IIero oOpa3oBaHMs CpPEICTBAMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MPUHLUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HH Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSI KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOMMMHM LEIIMH U TOPUHIUIIAMU CPEAHEro oOIIero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOIO BKIIYEHUS B JKU3Hb COLIMYMa, TMPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBISFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOTI000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHW HAa  ONpeNeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
npelcTaBleHnit o cTpoeHuu BemecTB. CBelneHUs 00 H3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs MEPBOHAYAILHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 0011ero o0Opa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOILETEOPETUYECKUX U METOJOJIOTHYECKUX MO3UIUNI,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUHU, a TAKKE O XUMHUYECKUX pEaKUUsAX, UX CYHUHOCTH M
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMH HAayKaMH, PAacKpbIBAIOT €€ pOjb B [O3HABATEILHOM U NPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3AaHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh MHMOPMALUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 00YyYarolMXCs MHUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHUMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHUs] TMPOTUBOPEYHI MEXKIy HOBBIMH (akTaMu U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHpOPMAIIH, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 o0IIero o0pa3oBaHus, MPH ONpeNeICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJAHOIO M3 KOMIIOHEHTOB MUPOBOM KyIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBAsIOTCA

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BELIECTB M XUMHUYECKUX SIBJICHHH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
6e30macHOro 0OpaIleHus C BEIECTBAMH.

Hapsiny ¢ atumMm, conepxaTelibHasi XapaKTepUCTUKA LIeJIeH W 3a/1ad U3y4eHHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHus OOy4eHHs, OPHUEHTHPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
IIPUMEHEHUEM;

GopmMupoBaHue |y O0OYyYalOIIMXCS  KJIIOUEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIsl Pa3IUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOAMMBIX JJIi NPUOOPETeHHs OIbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
HKOJIOTMYECKON O€30MaCHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMHU OTPEOHOCTSIMU, UCIIOIB30BAThH
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JJIsl MOMCKA U aHajau3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMALIUU XUMHYECKOTO COJIEP KAHMS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOIMMbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEIECHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalomuxcsi yOeKIEHHOCTM B T'YMaHHCTHYECKOU
HANpPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B PELICHUU TI0OANBHBIX HpoOsieM
PAlMOHANILHOTO MPUPOIONOIb30BAHUS, OMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCTIOh30BaHMs TIOJNYUYEHHBIX 3HAHWWM JJISl TPHHATHAS TPAMOTHBIX DEIICHUH B
CUTYaIUX, CBA3AHHBIX C XHMHUCCKUMU SBJICHHUSIMH.

B ydeOHOM mnaHe cpenHero o0miero oOpa3oBaHUs MPeAMET «XUMUS»
06a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-Hay4HbIE
IPEIMETH.

CBSI3b C PABOYEH ITPOT'PAMMOM BOCITUTAHMSA IIKOJIBI

Peanuzanus BOCHUTATEIBRHOTO TOTEHIMATA YPOKOB XUMHUH (YypOUYHOI
NESTENbHOCTH, AyJIUTOPHBIX 3aHATUA B paMKax MaKCUMAaJbHO JOMYCTHMOM
y4eOHOU Harpy3Kku) MpeaycMaTpUBaET:

- MakCHUMaJbHOE  HCIIOJIb30BAHHWE  BOCIUTATENBHBIX  BO3MOXKHOCTEH
COJep)KaHMsI ypOKOB sl  (OPMUPOBAHMS y OOYYAIOUIUXCS POCCHUUCKUX
TPAIUIIMOHHBIX  TyXOBHO-HPABCTBEHHBIX M  COIUOKYJIbTYPHBIX IICHHOCTEH,
POCCHIICKOTO UCTOPUYECKOTO CO3HAHUSI HA OCHOBE MCTOPUUYECKOT'O MPOCBEIICHMUS;
1noJI00p COOTBETCTBYIOIIETO COJAEPKAHMSI YPOKOB, 33JaHUN, BCIOMOTATEIbHBIX
MaTepHalioB, TPOOIEMHBIX CUTYAIIMH JJIsT OOCYKICHUH;

- BKJIIOYEHHME B COJEP)KAHHE YPOKOB LEJEBBIX OPUEHTHPOB PE3YyJbTATOB
BOCIHMTAHUS, UX YUET B ONPEACICHUH BOCIIUTATENbHBIX 3a/]a4 YPOKOB, 3aHATHI;

- BBIOOp METOAOB, METOAMK, TEXHOJOTHM, OKa3bIBAIOIIMX BOCIUTATEILHOE
BO3/JICHCTBHE HA JIMYHOCTh B COOTBETCTBUU C BOCIUTATEIBHBIM HACAIOM, LIEJbIO U
3alayaMy  BOCTIUTAHMSI, IIEJICBHIMH OPUEHTUPAMH PE3YIbTATOB BOCIHUTAHMS,
pean3alnio MPUOPUTETa BOCIIUTAHNUS B YU€OHOM NEATEIbHOCTH;

- [pPUBJIICYEHUE BHUMAHUSA OOy4YalOIIMXCA K ILEHHOCTHOMY acCIEKTy
U3y4aeMbIX Ha YypOKax IMpPeIMETOB, SBICHUA U COOBITHH, WHHUIIMHPOBAHHUE
00CYXJI€HHU, BBICKa3bIBAHUII CBOErO0 MHEHHS, BBIPAOOTKH CBOEIrO JIMYHOCTHOIO
OTHOMICHUS K U3YYaeMbIM COOBITUSIM, SIBJICHUSM, JIMIIAM;



- NpUMEHEHUWE  MHTEPaKTHBHBIX  (opm  ydyeOHOH  paboThl  —
MHTEIUICKTYaJbHBIX, CTUMYJHUPYIOIUX TO3HABATEIbHYI0 MOTHBAIIMIO, WTPOBBIX
METOJUK, IUCKYyCCHUH, MJArOMHUX BO3MOXXHOCTh NPUOOPECTH OMBIT BEICHUS
KOHCTPYKTHBHOTO JHMANiora; TPYNIOBOW paboThl, KOTOpas y4YUT CTPOUTH
OTHOIIIEHUSI W JCHCTBOBAaTh B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO
MBIIUICHHUS;

- noOyxJeHue oOydyarolmuxcsi coO0JaTh HOPMBI TOBEICHHMS, MpaBHUiia
OOIIIEHHS CO CBEPCTHUKAMU U TEIarornaecCKUMH pabOTHUKAaMHU, COOTBETCTBYIOIIHNE
yKJIaJly IIKOJIbI, yCTAHOBJIEHHE U MOAJEPIKKY 100pOKenaTeIbHON aTMOCc]ephl;

- OpraHM3alfi0 HAaCTaBHUYECTBA MOTHBHPOBAHHBIX W JPYAHPOBAHHBIX
00y4aroUIXxcs Ha/l HEYCIEBAIOLUMMHI OJHOKIACCHUKAMU, B TOM YHCJIE C OCOOBIMU
0o0pa30BaTeNbHBIMU  MOTPEOHOCTAMHM, JAIOUIETO  OOY4YalOLUMCSl  COLMAJIBHO
3HAYUMBIN OTBIT COTPYAHUYECTBA M B3aUMHOW MTOMOIIIH;

-  UHUIUHPOBAHUE W TMOAJEPKKY HCCIEIOBATEICKON  JIeATEIHHOCTH
00yJaronnXxcs, TUIAHUPOBAHWE W BBHITIOJTHCHHE WHIMBUAYAIBHBIX W TPYIIOBBIX
MPOEKTOB BOCITUTATEIbHOM HANPABICHHOCTH.

Pesynbrarel equHCTBa yUeOHON M BOCIIMTATEIFHOMN JIEATEIBHOCTH OTPAKCHBI
B pazjene pabouell mporpammbl «JIMYHOCTHBIE pe3yiabTaThl U3YYCHUS Y4eOHOTO
npeameTa « XUMUs» Ha YPOBHE OCHOBHOI'O OOIIETO 0OPa30BAHUY.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUEHUsI XMMUHU, HAa 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKMX BelecTB. [loMonorus, wu3zomMepusi. XUMUYECKas CBS3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
IpU HarpeBaHuu (TU1aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEJCTABUTENN alKaHOB: (U3MUECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATallUd, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTUYECKHUI psill. ALETHIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHne, QU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckass CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKANUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaluTU4YecKuil), mnuposu3. IllpoaykTs
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yromp»,  MOIEIMPOBAHUE  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (pEakIuu C aKTUBHBIMU METaJlJIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
dusznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO IIEIOYHBIMH
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
Opra’usM 4esoseka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKUe U XMMHUYECKHE CBOMCTBa (CBOICTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCIIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Cnoxuble >QUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOWCTBa (B3aMMOJEHCTBHUE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINKCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcugom wmenu(ll), BzammomeilcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMHYECKUE CBOMCTBA aMUHOKHCIOT (Ha mpUMeEpe IUIHIMHA). bromornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAJIbHBIE METOABl HM3YYEHHsI BEIIECTB M HUX IPEBpAllECHUI:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOABbl M3Y4YEHHs] BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYHIECTBISIETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiaccU(UKalusi, NEPUOANYHOCTb, HAOIIOECHHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKUE MpenapaTbl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOAYPOBHH. ATOMHBIEC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMepUOANYECKOr0 3aKoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEHIECTB MO TpyNmaM U MepuojaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). Bogopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAILUINYECKON PELIETKHU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX pakTtopoB. OOpaTuMble
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHue AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3oKeHUe MepoKCcuaa
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BnusHue paznuyHbIX (JaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. 1lonoxenue meramnoB B Ilepuoguueckon cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, allfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIeHWEe M OINWCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B o0OecrieueHUH HKOJOTHYECKOHN, IHEPreTUUYECKON W TMHUIIEBOMN
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOIB30BAHUS MPENapaToB ObBITOBOM XUMUU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH JIISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTHsI, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kieTka, opraHu3Mm, DSKocHCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIBCKOXO3SMCTBEHHOE IPOM3BOJICTBO, ITHINEBAsI
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS [TIPOI'PAMMBI 110 XUMUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM H MpeaMeTHbIM). HayuHOo-MeToauyeckoil OCHOBOW st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOCHHMS MpenMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XHUMHUUYECKOr0 00pa3oBaHUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMUS» OTpaxaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHS 00YYAIONIMMUCS CBOMX KOHCTUTYITMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY U HAy4YHOMY HACJEIUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABaTEJIbHBIX MOTHBOB B TMOJYYCHUU U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIMH, CBA3aHHBIE C XUMUUECKUMU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHUS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIECHHOCTH (B paMKax CBOErO KJiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAIBHOW TpacKTOPUH
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIEHUS K TMPUPOJE, KAK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
pEIIeHNs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYJIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUs 00 OKPYXKAIOIIEeM MHUPE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNHM HOBOM 0a3bl MaTepUATBLHOU KYJIbTYPHI, PEIICHUH TI00aJbHBIX TIPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHEIIHOTO TPy/la W OSKOJOTUYECKA KOMQPOPTHOM JKHU3HM KaXJOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIINX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 00OCHOBAHHbIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON JESATENbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXKAOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, HN3MCPCHUC, SDKCIICPUMCHT U zlpyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaagenue YHUBEPCAJIbHBIMHA Y4eOHBIMH NOo3HABaTEJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIBTATHI ACATEIBHOCTH C TOCTABICHHBIMHU EIISIMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXKJECHHUS (MUHAYKTUBHBIC, JCAYKTHBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3Yy4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KadyeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MOMyJsipHAst JUTEpAaTypa XUMHUYECKOTO COJECP)KaHWs, CIPABOYHBIE MOCOOWS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMOW JUIsl BBIMOJHEHUS YYEOHBIX 3ajay
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHILIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPE/ICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MpoeKkTa U (OPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTD, OMpenessiss €€ Ieau MW 3aJaud, KOHTPOJIUPOBATh MU IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAaHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBJISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBS3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTass U COKpali€¢HHas), MOJib, MOJSpHAas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TCOpUSI CTPOCHHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJACHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIOJIB30BATh COOTBETCTBYIOIIME MOHSATUS MPHU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYeCKHX BEIIECTB W YPAaBHEHHH XMMHUYECKHX PpEaKIIHid,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHUYECKUX BEHIECTB IO HUX COCTaBY U CTPOCHHUIO K ONPEICIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUs OTHAEJIbHBIX OPraHUYECKUX BEIIECTB (ITWIEH, MPOIMWIECH, AalETUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMPEACNIATh BHUABl XHUMHYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHSI MACChl BEIIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metwnOyraaueH-1,3, GeH30J, METaHOJ, STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh YMEHMH BIAQJETh CHUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIeCTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATypalisi OCNKOB MPU HArpeBaHWU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
L[EJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUs] M MPEJOTBPALEHUS HX BPEAHOIO BO3JICUCTBHS HAa OPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHU B TO3HAHUU SIBIICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKMX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PpEaKIMy, XUMHUYECKOE paBHOBECHE); TEOPHUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHWMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHBIE MPU3HAKU MOHSTHIA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELWIECTB M  YpPaBHEHUH XHMHUUYECKUX  PEAKIUH,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONpPEAEATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKas), XapakTep Cpe/bl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb JJIEKTPOHHOE CTPOECHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOWCTB XMMMUYECKUX JJIEMEHTOB U UX COCIMHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLICCTBOBAHUE T€HETHMYECKOM CBSA3M MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
a3 deKTy peakiuu, U3MEHEHHUIO CTETEeHEW OKHCIECHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHUPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, ITOJATBEPIKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHeTo Bo3aehcTBus (mpuHiui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHIECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe MM O0BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBHiIa OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpeabl PAacTBOPOB BEIHIECTB C TIOMOIIBIO  YHUBEPCAIHHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamiel» U «HemeTamnsl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEakluii U (POPMYIHpPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecoo0pa3Horo MOBEJAEHUST B OBITY W TPYIOBOM JESATEIBHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUIuXcsi: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
H KoJinuecTBo yacoB D/1eKTPOHHbIE OCHOBHbIE BH/IbI IeATEJIbHOCTH 00Y4aI0IUXCS JlesiTeIbHOCTD
auMeHOBaHMe
Nen/n | pazpeioBu TeM | B Konrpo | Hpaktu | (WH(pobLIc) YIS - YoM
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Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKONH XMMHUHA
PackpbIBaTh CMBICT H3ydaeMbIX TOHATUHN (BBISBIATh | -yCTaHOBJIEHUE
UX XapaKTepHbIE MPU3HAKHN ), YCTAHABIMBATH UX AOBEPUTEIILHBIX
B3aHMOCBSI3b. OTHOLICHUUN MCKAY
II T'OIr'M4Y€CKUM
IIpuMeHSTh MOJIOKEHHS] TEOPUH CTPOEHHUS craroruce
A ME pabOTHUKOM U
OpraHUYeCKUX BEIIeCTB A. X yTIIEpOBa JIIsI T ———
PBHI 10 KJIIACC 00BICHEHNS 3aBUCHMOCTH CBOICTB BEIIECTB OT MX CIIOCOBCTBYIONHX
https://resh.edu.ru/s | cocrapa u crpoerms. [O3UTHBHOMY
Ipenmer ubject/29/10/ "
. CIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY IS BOCIIPHSTHIO
OopraHu4decKon MDBHI 10 kmacc 0BYHATOIHMHUCS
xumun. Teopus https://uchebnik.mg | ©O¢TAB/ICHHA MOTICKYIHIPHEIX | CTPYKTYPHBIX TpeGoBarwii
1.1 CTpOEHHUS 3 s.ru/catalogue?alias | (Pa3BEPHYTOMH, COKpamIEHHOI) hopmy Ipocs6
= OpraHWYECKHUX BEIIECTB.
OpraHHYecKnX es: lesson temp_late p 111 ) MearOrHIECKOro
coeInHEeHnH A. ,video_lesson,video | OnpenensaTe BUIBI XMMUYECKON CBA3U (OIUHAPHBIE,
- paboTHHKa,
M. byraeposa %Sﬂgfg;%?g;aégo KPaTHBIE) B OPraHUYECKUX COEIUHEHHSIX. TIPUBJICICHUIO UX
1as= : PackpbiBaTh posib OpraHMYEeCKOW XMMHU B TIPUPOJIC, | BHUMAHHUS K
9478 XapaKTepH30BaTh ee o0cyxmaeMoii Ha
3HAUCHHE B )KU3HU YETOBEKA, HILTIOCTPHPOBATH CBSI3b | YPOKE
C IPYTHMH HayKamH. uHpOpMaINH,
HaGuroath 1 OMKUCHIBATH IEMOHCTPALIMOHHBIE aKTHBH3AIMM
OIIBITBI; TIPOBOMTE M OMUCHIBATH JIAGOpATOPHBIE TO3HABATE/ILHOH
OIIBITHI U IPAKTHYECKHE PAOOTHI ACATCTLHOCTH,
- o0y XKeHne
HWroro mo pazneny 3
oOyJaronxcs
Paznea 2. YrieBonopoasl COBITIONATh HA
[IpenencHble PBMI 10 KJITIACC PackpbIBaTh CMBICI H3y4aeMbIX TIOHATHH (BBIABIATL | ypoke
2.1 YraeBoaopoAbl — 2 https://resh.edu.ru/s | yx XapaKTepHbIE MPU3HAKH ), YCTAHABJIMBATD HX OOIIETTPUHSTHIC

aJIKaHbI

ubject/29/10/
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2.2

Henpenensubie
YIJIE€BOAOPOIBL:
AJIKEHBI,
aJIKaUCHBI,
AJIKUHBI

2.3

ApomaTnueckue
YIJIEBOJIOPOABL

2.4

ITpuponnsie
HMCTOYHUKHU
YTIIEBOIOPOJIOB H
nx mepepadboTka

MBI 10 xmace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

1ds=31937268,3590
9478

B3aMMOCBS3b, UCIIONB30BATh COOTBETCTBYIOIINE
MIOHATHUS NIPY ONMCAHUH COCTaBa, CTPOCHUS U
MPEBpAILEHUN OPTaHUYECKUX COEANHEHUM.
Hcnonp3oBaTh XUMHUYECKYIO CHUMBOJIUKY JJIS
COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyToli, COKpanéHHON) hopMy
OpPTaHUYECKHUX BEIECTB.

YcranaBimBaTh NPUHAIJIC)KHOCTb BEHIECTB K
OTIPEJICIIEHHOMY KJIACCY

YTIIEBOAOPOJIOB IO COCTaBY U CTPOCHHUIO, HA3bIBATh
HX TI0 CUCTEMaTHYECKOMN HOMCHKJIAaTyp€; IPpUBOANUTH
TPUBHAJIBHBIC HA3BAHUSA OTACIbHBIX HpC}ICTaBI/ITeﬂeﬁ
YTIEBOOPOIOB.

Onpenem{TL BHJbI XUMHUYECKOH CBSI3H B MOJIEKYJIax
YTIIEBOAOPOJIOB; XapaKTepHU30BaATh 3aBUCHUMOCTh
PEaKIMOHHON CIIOCOOHOCTH YTIIEBOIOPOJIOB OT
KpPaTHOCTH KOBaJICHTHOW CBS3H.

XapakTepu3oBaTh COCTaB, CTPOCHUE, IPUMEHEHNE,
(hu3MUECKUE U XUMHUYCCKIE CBOMCTBA, BayKHCHUIITHE
CIIOCOOBI ITOTYYEHUS THITHYHBIX MPEICTaBUTENeH
Pa3IMYHBIX KJIACCOB YTIEBOAOPOIOB (METaHa, ITaHa,
STHUJIEHA, alleTHIeHa, OyTaaueHa -1,3, 6eHzona,
TOITyOJa).

BEISBISATS T€éHETHYECKYIO CBA3h MEXKIY
YTIIEBOOPOIAMH | TTOATBEPKAATH € HalTn4re
YpaBHEHUSIMU COOTBETCTBYIOINX XUMHYECKUX

PeaKLuil C UCTIOIb30BAHUEM CTPYKTYPHBIX (OpMYIIL.
XapaKkTepu30BaTh UCTOUYHUKH YTIIEBOAOPOAHOTO

CBIpBs (He(Th, IPUPOAHBINA Ta3, YTOJb), CIIOCOOBI UX
nepepadOTKH U MTPAKTHYECKOE TPUMEHEHHE
HOJTy4aeMbIX TPOITYKTOB.

Hcronp30BaTh eCTECTBEHHO-HAYYHBIE METO/IBI
HIO3HAHUS — [TPOBEICHHE, HAOIIOICHUE U OITMCAHUE

HOPMBI TTOBE/ICHHSI,
MpaBuJia OOIICHHSI
co

CTapUIUMHU
(meaaroru4ecKuMu
paboTHUKAMK) 1
CBEPCTHUKAMU
(oOyuaromumucs),
ITPUHIIUIIBI
yueOHOMH
JOUCLUAIUIMHEL U
caMOOpraHU3alny;
- IPUBJICUCHUE
BHUMAHUA
00yJarommxcs K
LIEHHOCTHOMY
aCIIEKTy
M3ydaeMbIX Ha
YpOKax SIBIICHUM,
OpTraHM3AIH UX
paboTHI C
Mojy4yaeMon Ha
YpOKE COITHAIBHO
3HAYUMOU
nHpOpMaIuen —
WHUIUHPOBAHHE €€
00CYyXAeHNUA,
BBICKa3bIBAHUS
00yJaroMIMHCS
CBOET0 MHEHHUS 110
ee MoBOoxy,
BBIPaOOTKH CBOETO
K Hel

OTHOIIICHUS;

- HCIIONTb30BaHUE
BOCIIMTATEIIbHBIX
BO3MOXKHOCTEH
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XHUMHYECKOTO SKCIIEpUMEHTa (TabopaTOPHBIC OMBITHI
Y IPAKTUYECKUE PaOOThI).

CrnenoBaTh npaBuiam 0e30macHOl paboOTHI B
nabopaTopuy MPH UCTIONB30BAHUN XUMHUYECKON
nocy/bl ¥ 000pYJOBaHUS, a TAKIKE MTPaBUIIaM
oOparieHus ¢ BelecTBaMH B COOTBETCTBUU C
WHCTPYKIUSMH BBITTOTHEHUS JIAOOPATOPHBIX OMBITOB
U TIPAKTHYECKUX PaboT 10 MONyYSHUIO U U3Y4ECHHIO
OpPTaHUYECKHUX BEIECTB.

[IpencraBisite pe3yabTaThl SKCIIEPUMEHTA B (hopMe
3aIIMCH YPABHEHUI COOTBETCTBYIOLIUX PEAKLUN U
JleNaTh BBIBOABI HA UX OCHOBE.

IIpoBOUTE BEIYUCIICHUS TSI ONIPEICIICHIS
MOJIEKYJIIPHOMN (hOPMYJIbl OPraHUYECKOIO BEIeCTRa,
110 YPaBHEHUIO XUMHUIECKON PEaKITuu
CaMocCTOsTeNnBHO MIIAHUPOBATH U OCYIIECTBISATh

CBOIO TTO3HABATENIBHYIO IEITENbHOCTD; IPUHIMATD
AKTHBHOE yJaCTHE B TPYIIIOBOH YICOHOM
JIesITeTFHOCTH

Wroro no pazneny

13

Pa3zgen 3. Kuciopoacoaep:kamiue opranHndeckue coeTuHeHnst

3.1 Cruptel. Denon 3
ANbIEeruael.

39 Kap6onoBrie 7
KHCJTOTHI.
CrnoxHbIe 2UPHI

3.3 VriaeBoasl 3

POIII 10 KJITACC
https://resh.edu.ru/s
ubject/29/10/
MBI 10 knace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

ids=31937268,3590
9478

PackprIBaTh CMBICIT N3y9aeMbIX MTOHATHH (BBISABISTH
UX XapaKTepHbIE IPU3HAKH), YCTAHABIMBATH UX
B3aMMOCBSI3b, HCIIOJIL30BATh COOTBETCTBYIOIIHE
TIOHSTHS ITPU OMMCAHUH COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPraHUYECKUX COCTUHEHUI.
HVcrionp30BaTh XUMHYECKYIO CUMBOJIUKY JUIS
COCTaBJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOI, COKpAIIEHHOI) (hopMyT
OpraHWYeCKHUX BEIECTB.

YcraHaBIMBaTh MNPUHAIJIC)KHOCTDL BEIICCTB K
OIIPEACIICHHOMY KJIACCY I10 COCTaBy U CTPOCHUIO,
Ha3bIBaTh MX M0 CUCTEMATHUYCCKOMN HOMCHKJIATYPC;

coJiepKaHUs
y4eOHOro
peaMera yepes
JIEMOHCTPAIIHIO

00 yJaronMmMcs
MIPUMEPOB
OTBCTCTBCHHOI'O,
IPaK1aHCKOTO
TOBEJICHUS,
IIPOABJICHU A
YEITOBEKOIIO0US U
JI00pOCepCUHOCTH
, gepe3 mooop
COOTBETCTBYIOIINX
TEKCTOB JIA
YTEHUs, 3a7a4 s
pelIeHus,
MIPOOIIEMHBIX
CUTyalui nms
00CYXKCHHUS B
KJacce;

- IpUMEHEHUE Ha
ypOKe
WHTEPAKTUBHBIX
(dhopM paboTHI C
00y4aIOIIMMHUCS:
WHTEIUICKTYaIbHBIX
urp,
CTHUMYJTHPYOIIIX
MO3HABATEIBHYIO
MOTHBAIIHIO
00yJaroIIIXCs;
JIUCKYCCUH,
KOTOPBIC JTAIOT
o0yJaronmmMes
BO3MOXXHOCTh
MPUOOPECTH OIBIT
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IMPUBOAWUTL TPUBHUAJILHBIC HA3BAHUA
OTACIIBHBIX HpeI[CTaBHTCJ'Ieﬁ KHCJI0OpOACOACPpKAIUX

COEAVMHEHUN.

XapakTepu3oBaTh COCTaB, CTPOCHUE, IPUMEHEHHUE,
(hu3HUecKre U XUMHUYECKHE CBOMCTBA, BAYKHEHUIITHE
CIOCOOBI MOJTYUEHHUS TUITMYHBIX MPEICTABUTEICH
Pa3TUYHBIX KIACCOB KHUCIIOPOICOAEPKAIIINX
coeqMHeHnH (MeTaHoa, 3TaHoNa, TIUIepUHa,
(heHoma, popmanbaeruaa, aleraibaeruaa, yKCyCHOM
KHCJIOTHI, TJIFOKO3BI, CaXapo3bl, Kpaxmara,
[EJUTIONIO036I ); BRISIBIISITH TEHETHUECKYIO CBSI3b MEXKTY
HUMH U TIOATBEPKIATh €€ HaIMIrie YpaBHCHUSIMHA
COOTBETCTBYIOIINX XUMHUIECKUX PEAKITUH C
HCITOJIE30BAHUEM CTPYKTYPHBIX (DOPMYIL.
OmnuceIBaTh COCTaB, XUMUYIECKOE CTPOCHUE U
MIPUMEHEHHE KUPOB, XapaKTepPH30BaTh NX 3HAUCHHE
JUTSL )KU3HEIEATEIbHOCTH OPTaHN3MOB.

Oco3HaBaTh ONACHOCTh BO3JCHCTBHUS Ha JKUBLIC
OpTaHU3MBI OIIPENEIICHHBIX OPTaHUIECKIX BEIISCTB,
MOSICHATH Ha MPUMeEpax Croco0bl YMEHBIICHHS

1 TIPEIOTBPAIIECHNS MX BPEIHOTO BO3IACHCTBUS Ha

OpraHN3M YeJIOBEKa.
Hcrionp30BaTh ecTECTBEHHO-HAYIHBIE METO/IBI
MO3HAHUS — ITPOBEACHHE, HAOIIOICHUE U ONTMCAHHE
XUMHYECKOTO SKCIIEpUMEHTA (J1a00paTOPHBIE OMBITHI
Y TIPaKTU4YeCKHUEe pabOTHI).

CrnenoBaTh mpaBuiIaM Oe30MacHON PadOTHI B
71a00paTOPHH NP UCIIONB30BAaHUN XHMUIECKON
TIOCY/IbI M 000PY/IOBAHHUS, & TAKKE MPaBHIaM
00paIleHus ¢ BEIIeCTBAMH B COOTBETCTBUH C
MHCTPYKIUSIMU BBITIOJTHEHHS JTA00PATOPHBIX OIBITOB
Y MIPAKTHYECKUX PAOOT 110 MOTYYSHUIO H U3YICHHIO
OpraHWYeCKHUX BEIIECTB.

BEJCHUS
KOHCTPYKTHBHOT'O
JIanora;
TpYIIOBOi paboThI
HJIn

paboTsI B mapax,
KOTOpPBIC y4yaT
KOMaHTHOU pabore
u
B3aMMOJIEHCTBUIO C
JPYTUMU JE€TbMU;

- BKJIFOUCHHE B
YPOK UI'POBBIX
nponenyp,
KOTOpPbIE IIOMOTAIOT
MOJIIEP)KATh
MOTHBAIHIO
o0yJarommxcs K
MOy IEHHIO
3HAHWH,
HaJa>)KUBaHUIO
MTO3UTHBHBIX
MEKITHIHOCTHBIX
OTHOULIEHUH B
KJ1acce, TOMOTafoT
YCTaHOBIIEHUIO
IoOpoKenaTeTbHON
aTtMoc(epsl BO
BpEMsI YPOKa;

- OpraHu3aIs
medcrBa
MOTHBHPOBAHHBIX
Y DPYAUPOBaHHBIX
0o0yJarommxcst Hal
170'¢
HEYCIEeBAIOIIMHU
OJTHOKJIACCHUKAMH,




[IpencraBisiTh pe3yabTaThl IKCIIEPUMEHTA B (hopMe
3aIUCH YpaBHEHUN COOTBETCTBYIOIINX PEAKIIUN U
JIeNaTh BHIBOJBI HA UX OCHOBE.

[TpoBOIUTE BEIYHUCICHUS IS OIIPEICICHUS
MOJIEKYJISIPHOMN (hOPMYJIbl OPraHUYECKOTO BEICCTRA,
M0 YPaBHEHUIO XUMUYCCKOU PEAKIIUU.

CamMoCTOSITENHHO TUTAHUPOBATH U OCYIIIECTBIISITH
CBOIO [IO3HABATENIBHYIO JEATEIbHOCTh; IPUHUMATD
aKTHUBHOE

y4acTHE B IPYIIIOBOM y4eOHOM NeATeIbHOCTH

Hroro no pazaeny 13

Pa3zaen 4. A3oTcoaep:kaiiue opranudeckue coeHeHus

AMWHEL
AMUHOKHUCIIOTEL. 3
benku

4.1

POII 10 KJIIACC
https://resh.edu.ru/s
ubject/29/10/
MDOSIII 10 knace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

1ds=31937268,3590
9478

PackpbIBaTh CMBICT H3ydaeMbIX TOHATHH (BBISBIISATD
WX XapaKTEpHbIE MPU3HAKHN ), YCTAHABIMBATH UX
B3aMMOCBA3b, UCIIOJIB30BaTh

COOTBETCTBYIOIIHE MMOHITHS [TPH OIMCAHUHU COCTABA,
CTPOEHHUSA U TIPEBPAIIEHUI OpraHMYECKUX
COEMHEHUN.

Hcnons30BaTh XUMUYECKYIO CHMBOJIUKY IS
COCTaBJICHHSI MOJIEKYIIIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTOI, COKpAIIEHHO) (hOpMYT
OpPTaHUYECKHUX BEIIECTB.

OnpenensiTe NPUHAUIEKHOCTD BEIIECTB K
OTIpeNeNeHHOMY KJIaccy 10 COCTaBy M CTPOEHHIO,
HA3BIBaTh UX 110 CHCTEMATHIECKOH HOMEHKIIATYPE;
MIPUBOJNTH TPUBHAILHBIE HA3BAHUS OTIEIBHBIX
MPEICTABUTENEH.

XapakTepu3oBaTh COCTaB, CTPOCHUE, IPUMEHEHNE,
(h3muecKre U XUMHYECKIE CBOMCTBA, BAYKHEHUIITHE
CIIOCOOBI ITONTYYEHUS] TUITHYHBIX MPENICTaBUTENESH
a30TCOIEpIKAINX COSAMHEHNH (MEeTHIIaMHHa,
TJIMIMHA, OSITKOB).

OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOWCTBA

JAIOIEro UM
COLIMAIIEHO
3HAUYUMBIN OMBIT
COTpYIHMYECTBA U
B3aMMHOU
TTOMOIIIH;

- HHUIIUUPOBAHUE U
MOJIJIepKKa
HCCIIEIOBATEILCKO
7

JeATEIIbHOCTH
00yJaronmxcs B
pamKax
peau3anuu UMA
WHIUBUIYJIbHBIX H
IPYIITOBBIX
HCCIIENIOBATEILCKH
X TIPOEKTOB, YTO
JIacT
00yJaroIIIMCst
BO3MOXKHOCTh
npuodpecTH
HaBBIKU
CaMOCTOSTEIHHOTO
pemreHus
TEOPETUYECKOU
MPOOIIEMBI,
TeHEePUPOBAHUS H
odopmiteHus
COOCTBEHHBIX UIEH,
YBaXXHUTEITHHOTO
OTHOIIIEHUS K
qy)KUM HJIESIM,

0 OpMIIEHHBIM B
paboTax Apyrux
WCCIIeZioBaTeleH,
HaBBIK TyOJIIMYHOTO
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0eJIKOB; MOSCHATH Ha IPUMEpPax 3HaYeHHe OENKOB
JUIsL OPraHU3Ma 4eJlOBEKa.

Hcrnonb30BaTh €CTECTBEHHO-HAYYHBIE METObI
MIO3HAHUSI — HAOIOIATh U OMUCHIBATD
JIEMOHCTPALIMOHHBIA HKCIIEPUMEHT.
CamMocCTOsTeNnsHO MIIAaHUPOBATh U OCYLIECTBISATh
CBOIO ITI03HABATEIbHYIO NEATEIbHOCTh; IPUHUMATH
AKTUBHOE y4acTHe B IPYMIIOBON yaeOHOU
JIEATENBHOCTH

Hroro no pazaeny

3

Pazaea 5. BbicokoMoJieKyJISIpHBIE €O

eINHEeHu A

POII 10 KJTACC
https://resh.edu.ru/s
ubject/29/10/
MDOSIII 10 knace
https://uchebnik.mo

BHaJIeTI) HSy‘IaeMBIMI/I XUMHWYCCKUMU ITOHATUAMMU .
paCKpBIBaTI) CMBICJI I/ISYT-IaeMBIX HOHS[TI/II71 158
HpI/IMeHHTI) OTU ITOHATHUA HpI/I OIMMCAaHUU COoCTaBa U
CTpOCHI/Iﬂ BBICOKOMOHCKYHSIPHBIX OpI‘aHI/I‘IeCKI/IX
BEIIECTB, A1 OOBSICHEHHUS OTIEIBHBIX (DAKTOB H
SIBJICHUH.

Hcnonb30BaTh XUMUIECKYIO CHMBOJTUKY IS

BBICTYIJICHUS
nepes ayIuTOpUEH,
apryMeHTUPOBAHUSA
i

OTCTanBaHUs CBOEH

TOYKH 3pEHUS.

Ilnactmaccer. s ru/cataloque?ali
5.1 Kayuyxu. 2 L qgue?alias | coctaBieHHs CTPYKTYPHBIX (DOPMYIT BEIIECTB U
BoToKHA es=lesson_template | ypapnenmii peakimii momavepuzarym 1
,wdeq lesson,video [TOMHKOH ICHCALHIL.
&subject_program 0 .
ids=31937268.3590 MHCHIBATE COCTAB, CTPOCHNE, OCHOBHBIC CBOHCTBA
9478 KaydyKOB, HanOOJIee pacIpoCTpaHEHHBIX BHI0B
- TJIACTMACC, BOJIOKOH; IPIMEHEHHE
B Pa3IMYHBIX OTPACIIX. MCIomp30BaTh €CTECTBEHHO-
Hay4YHBIE METO/IbI TIO3HAHUS — HAOMOIaTh U
OIHCHIBATh JIEMOHCTPAITMOHHEIA SKCIIEPUMEHT
HWroro mo pazneny 2
OBLIEE KOJIMYECTBO
YACOB IIO 34 2

[NPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KITIACC
H KoJsinuecTBo yacoB JIeKTPOHHbIE OcHoOBHbIE BH/IBI 1€SITEJILHOCTH 00y4alONIUXCS JesiTeJILHOCTD
auMeHOBaHHe
Kontpo | Ipaktn | (1uppoBbIe) YUHUTEJISI ¢ Y4ETOM
Ne n/m | pa3nesnioB u Tem Bcee
IDOIDAMMBI JbHbIe | yeckue | 00pa3oBaTe/bHBI IPOrpaMMbI
porp ro padoTnl | paboThl | € Pecypcehbl BOCHUTAHUS HIKOJIBI
Pa3paen 1. TeopeTuueckue 0CHOBBI XMMHUHU
PackpbIBaTh CMBICT H3ydaeMbIX TOHATUH (BBISBIATh | -yCTaHOBJIEHUE
UX XapaKTepHbIE MPU3HAKHN ), YCTAHABIMBATH UX JMOBEPHUTETILHBIX
B3aMMOCBS3b. OTHOLICHUUN MCKAY
POUI 11 kmace MeAArornaeCKuM
https://resh.edu.ru PackpbiBaTh cMBICI Nepuoandeckoro 3akona /. 1. 5
CrpoeHune aToOMOB. > P M pabOTHUKOM H
N /subject/29/11/ eHJIeNieeBa U JISMOHCTPUPOBATH €T 06 VUAIOIIMIUCS
ITepuoanueckuii 6 ydaroul 5
3AKOH 1 MBI 11 KJIa(-;C CUCTEMATU3UPYIOLLYIO, OOBICHUTEIBHYIO U CIOCOGCTBYIOIMX
Tlepromeckas https://uchebnik. MIPOTHOCTHYECKYIO (DYHKITHH. T103UTHBHOMY
11 P —— 3 mos.ru/catalogue? | Xapakrepu3oBaTh 31EKTPOHHOE CTPOCHHE ATOMOB BOCIIPHSTHIO
XUMHYIECKIX a“als‘?[s_lfajsonl € | umuueckux snementos 1—4 MEPUO 0B, UCHOIb3YS 00yJaromMUMHUCSE
mplate,video_Iess %
anementos JI. M. ha - TIOHSTHSA S-, P-, 0-37IEKTPOHHbIE OPOHTAH, TpeboBanmii
Meneneesa on,video&subject pocs6
idoe SHEpPreTUYecKue YPOBHHU.
program_ids=31 p p . IE1arOruIeCKOro
937268,35909478 | OOBACHATL 3aKOHOMEPHOCTU H3MEHEHHS CBOMCTB pPaBoTHUKA
v b
XUMHUIECKUX BJIeMeHT(i_]; M MX COCTMHEHHI 1O [IPHBIICUCHHIO HX
nepuonaM u rpymnmnam llepuoamdaeckoii cuctemsr /1. BHIMAHIS K
1. Menzeneesa o0cyxaaeMoil Ha
Crtpoenue POIII 11 xmace PackpbIBaTh CMBICI H3y4aeMbIX MOHATUH (BBIAEIATE | ypoke
1.2 BCIIICCTBA. 4 https://resh.edu.ru | X XapakTepHbIe IPU3HAKH) U IPUMEHATH ITH nHhopMaIum,
Muoroobpasue [subject/29/11/ HOHSATHS TIPU OMUCAHUHU COCTaBa M CTPOCHUS aKTHBH3allMH
BEIIIECTB i
e MBI 11 knace | pemects, m1st 06BACHEHHs OTACTBHBIX HAKTOB H TIO3HABATCIBPHON
https://uchebnik. SBITCHII JIEeATENBHOCTH;
mos.ru/catalogue? 0 . - MOOYXICHHE
aliases=lesson te MpeeNnsiTh ?I/I)_II)I xm\:mqecxon CBSI3H ) oG yuaromHXCs
13 XuMudeckue 6 1 1 mplate.video less (KOBaJICHTHOM, HOHHOM, METAJITHYECKOH, COOMIIONAT HA YPOKE
peakuuu on,video&subject | BOIOPOIHOM) B COEMHEHUSX; THII KDHMCTAJUIMYECKON | OBIIENPUHATBIE

program ids=31
937268,35909478

peIHéTKI/I KOHKPETHOI'O BCIICCTBA.
OHpe,Z[eJ'IHTB BAJICHTHOCTD U CTCIICHDb OKHCJICHUSA

HOPMBI ITIOBCICHUA,
npaBuia 06H.I€HI/IH (¢10)



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

XUMHUYCCKUX 3JICMCHTOB B COCANMHCHUAX PA3JIMYHOIO
cocCTaBa.

HpOBOILI/ITB BBIYHCJIICHHA C UCIIOJIB30BAHHUEM ITOHATHA
«MaccoBasd J0Jid BEUISCTBA B paCTBOPEH. BHa)Z[eTB
N3y4YaCMbIMU XUMUYCCKUMHA

nouaTHsIMU. OOBICHATE 3aBUCUMOCTD CKOpPOCTH

XUMHUYECKOW PEaKIUy OT Pa3UIHBIX (PaKTOPOB.
OnpenensaTe XapakTep CMELIEHHUS] XUMUYECKOT 0
paBHOBeCHS B 3aBUCHMOCTH OT BHEIIIHETO
Bo3zaericTBus (mpuniyn Jle [llarense).

CocTaBnaTh ypaBHEHUS PEAKIHI pa3IMyHBIX TUIIOB;
IIOJIHBIE U COKpAIEHHBIC YPABHEHUS pEeaKLUi
MOHHOTO 0OMEHA, YIUTHIBAs yCIOBUS, P KOTOPBIX
9T peaKkIuy UIyT A0 KOHIIA.

Hcnons30BaTh eCTECTBEHHO-HAYYHbIE METOIBI
MIO3HAHUs — IPOBE/ICHNUE, HAOMIOIEHUE U OIIUCAHUE
XMUMHYECKOT0 SKCIIEPUMEHTA (I€MOHCTPALIUOHHBIE U
J1a00paTOPHBIE OIBITHI, IPAKTHYECKUE pAOOTHI): 10
OIIPEENICHNIO CPEbI BOAHBIX PACTBOPOB BEILECTB,
peakIuii HFOHHOTO 0OMeHa, BIMSHHIO Pa3INYHBIX
(haKkTOpPOB HAa CKOPOCTH PEAKLIUH.

CrnenoBath MpaBuiiaM MOTB30BAHUS XUMUYCSCKON
MOCYIOH 1 T1abopaTOPHBIM 000PYZAOBAHHUEM.
[IpencraBisiTh pe3yabTaThl

XUMHYECKOTO SKCIIEPUMEHTA B (hOpME 3aIHCH

YpaBHEHUI COOTBETCTBYIOIIMX PEaKUi U AeIaTh
BBIBOZIbI HA MX OCHOBE.

[IpoBOOUTH BEIYUCICHUS IO YPABHEHHUSIM
XUMHUYECKUX PEaKLHil, B TOM YHCIe
TEPMOXMMHUYECKUE PACUETHI

HWtoro no pazgeny

13

Pazpnen 2. Heopranuyeckasi Xumust

2.1 Merajuisl

6

POII 11 xiacce
https://resh.edu.ru

PaCKpBIBaTL CMBICIT U3y1aCMbIX TIOHSTHI (BLI,Z[GJ'IHTL

CTapUINMHU
(menarorn4ecKuMu
paboTHUKAMK) 1
CBEPCTHUKAMU
(oOy4aromumucs),
MPUHIUIEI y4eOHOH
JOUCLIUIUIMHEL U
caMOOpraHU3allNy;
- IPUBJICUCHUC
BHUMAHUSA
00yJaIoNIMXCs K
IIEHHOCTHOMY
aCIIEKTy
HU3y4aeMBbIX Ha
YpOKax SIBJICHUM,
OpTraHHA3aus UX
paboTEI C
Mojy4yaeMon Ha
YpOKE COIUANBHO
3HAYMMOM
uHdopMaIuen —
WHUIIMUPOBAHUE e
00CYyXAeHNUS,
BBICKa3bIBaHHS
00yJaroIIMHUCS
CBOETO MHEHHS T10 ¢
MTOBOAY, BEIPAOOTKH
CBOETrO K Hel
OTHOIICHUS;

- ACTIOJIb30BaHKE
BOCITUTATEILHBIX
BO3MOXHOCTEN
CoJiep KaHus
y4eOHOro mpeMeTa
qepes
JIEMOHCTPAIIHIO
o0yJarommmMes
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UX XapaKTepHbIC MPU3HAKK) U IPUMEHSITH 3TH
TIOHSATHS TIPU OIMMCAHUHM COCTaBa U CTPOCHUS
BEIIECTB, )i O0BSICHEHUS OTACIbHBIX (PAKTOB U
SIBIICHUM.

OOBSCHATH 001K E 3aKOHOMEPHOCTU B U3MCHCHHUH
CBOMCTB 3JIEMEHTOB — METAJUIOB M UX COEAVHEHUI C
y4ETOM CTPOCHHSI UX aTOMOB U TIOJIOXKCHHUS B

IIepuonuueckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /.

. Menaeneesa.

XapakTepu3oBaTh (OMKUCHIBATH) OOIINE XUMUYECKIE
CBOMCTBAa METAJIOB, UX BAXKHEHIIINX COCTUHEHUM,
MOATBEPKAAs ITO OMHUCAHUE IPUMEPAMH YPABHEHUIH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITHI;
MIPUMEHEHIE METAJIJIOB B PAa3INYHBIX 001aCTsIX, a
TaKXe€ UCIIOJIb30BAHUE UX JJISI CO3/IaHUs
COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJOTHH.

OnuCBIBaTH CIIOCOOBI 3aIUTHI METAJIOB OT
KOppOo3uH. PacKphIBaTh CYIIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBMTEIBHBIX PEAKIUi TOCPEICTBOM

COCTABJICHHS 3JIEKTPOHHOTO OajaHca STUX PeaKIHii.
[TpoBOIUTE peaknny, HOATBEPKAAIOIINE
XapaKTepHbIe CBOMCTBA N3y4aeMbIX BEIIECTB,
pacro3HaBaTh OMBITHBIM IIYTEM HOHBI METAJIIOB,
HPUCYTCTBYIOIHE B BOAHBIX PACTBOPAX.
Hcrionp30BaTh ecTECTBEHHO-HAYYHBIE METO/IBI
NO3HAHUS — ITPOBEACHHE, HAOIIOICHUE 1 OITMCAHUE
XMMHYECKOT0 KCIIEPHUMEHTA (JIEMOHCTPAI[HOHHBIE 1
nabopaTOPHBIE OIBITHI, TPAKTHYECKHE PAOOTHI).
[pencraBisTs pe3ynbTaThl XAMUYECKOTO
JKCIIEpUMEHTa B (hopMe 3a1ncH ypaBHEHUH
COOTBETCTBYIOIMX PEAKIMI U JEaTh BEIBOJBI HA HX
OCHOBE.

CrnenoBaTh npaBuiiaM NOIb30BaHMUS XMMUYECKON

MPUMEpPOB
OTBETCTBEHHOTO,
TpaXkIaHCKOTO
IOBEJICHUS,
IIPOABJICHU A
YEIIOBEKOIIOOUS U
JI0OpOCepACUHOCTH,
gyepe3 moaodop
COOTBETCTBYIOIINX
TEKCTOB IJIA YTCHHA,
3a]a4 JiIsl petieHus,
MPOOJIEMHBIX
CUTyaluil nms
0o0CyXIeHus B
KJacce;

- IPUMEHEHUE Ha
ypOKe
WHTEPAKTUBHBIX
(dhopM paboTHI C

00 yJaTOTIIITMHCS:
WHTEIUICKTYaIbHBIX
urp,
CTHUMYJTHPYOIIIX
MO3HABATEIBHYIO
MOTHBAIIHIO
00yJarOIIIXCS;
JIUCKYCCUH,
KOTOPBIC JTAIOT
o0yJaronmmMes
BO3MOXXHOCTh
MPHOOPECTH OTIBIT
BEJICHUS
KOHCTPYKTHBHOT'O
Jaora; rpymnmoBoi
paboThI WIH
paboThI B mapax,
KOTOpBIC y4at
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NOCYJI0M 1 1a00paTOPHBIM 000PYAOBAaHHEM.
TIpOBOAUTE BBIYUCICHUS 110 YPABHEHUSIM
XUMHYeCKUX peakiuii. CaMoCTOsTeTbHO
TUTAHUPOBATH U OCYIIECTBIIATH CBOIO
M03HABATEIBHYIO

ACATCIbHOCTD, IPUHUMATDh AKTUBHOC Y4aCTUC B

TPYIIOBOH yueOHON AeATEITbHOCTH

2.2 Hemeramisr
CBs13b
23 HEOPraHUYECKHUX U
' OpraHUYIECKHUX
BEIIECTB

POIII 11 knace
https://resh.edu.ru
/subject/29/11/
MDOIII 11 knace
https://uchebnik.
mos.ru/catalogue?

aliases=lesson _te
mplate,video less
on,video&subject
program_ids=31
937268,35909478

PackpriBaTh CMBICIT H3y4aeMBIX TTOHITHH (BBIICIATH
WX XapaKTepHbIC TPU3HAKK ) U IPUMEHSATH 3TH
MIOHATHS IIPU OMTUCAHUH COCTaBa U CTPOCHUS
BEIIECTB, )i 00BSICHEHUS OTACIbHBIX ()aKTOB U
SIBIICHUM.

OOBACHATH O0IHE 3aKOHOMEPHOCTH B U3MEHECHUHT
CBOICTB HEMETAJJIOB U UX COEIMHEHUN C yUETOM
CTPOCHUS UX aTOMOB U TIOJIOKCHUS B

Tleproauueckoi cucTeMe XMMUYECKUX 2JIEMEHTOB /1.

. Menneneena.

XapakTepu3oBaTh (OMHUCHIBATH) OOIINE X UMUYCCKIE
CBOICTBA HEMETAIIOB, MX BaXKHCHIIINX COCTUHCHUH,
MTOATBEPKAAs ITO OIMCAHNUE IPUMEPAMH YPABHEHHH
COOTBETCTBYIOIINX XUMHUIECKUX PEaKITHH.

XapaxkTepu30BaTh BIMSHUE HEMETAJUIOB U UX
COEAMHEHUH Ha KUBbIE OPraHU3MbI; OIIUCHIBATD
IPUMEHEHHE B PA3IMUHBIX O0JIACTSIX MPAKTHUECKOH
JEATEIbHOCTH YeJI0BEKA.

IloaTBepxkaaTh CylIECTBOBAHUE T€HETUYECKON CBS3H

MEXAYy HEOPraHUYECKUMH BEIECTBAMU C TOMOIIBIO
YpaBHEHUH COOTBETCTBYIOIINX XUMHYECKUX
peakuui.

PackpbIBaTh CYIIHOCTH OKUCIUTEIBHO-
BOCCTaHOBHUTENBHBIX PEAKIIUN ITOCPEICTBOM
COCTaBJICHHS HJIEKTPOHHOIO OajaHca 3THX PEaKLUi.
[IpoBoauTh peakiuy, HOATBEPKIAOIINE

KOMaHHOI paboTe n
B3aMMOJICHCTBUIO C
JIPYTUMU JICThMU;

- BKJIFOUCHHE B YPOK
UTPOBBIX MPOLIEAYD,
KOTOPBIC TIOMOTAIOT
MOJIICPIKATh
MOTHBAIIUIO
00yJaIOIIMXCS K
MOJIYYEHHUIO 3HAHUH,
HaJIaKUBAHUIO
MO3UTHBHBIX
MEKJIMYHOCTHBIX
OTHOIIICHHUH B
KJIacce, TOMOTaroT
YCTaHOBJICHHUIO
IoOpoKenaTeTbHON
aTMocdepsl BO
BpEMsI YPOKa;

- OpraHu3aIs
medcTBa
MOTHBHPOBAHHBIX U
3PYAUPOBAaHHBIX
0o0yJarommxcs Hajl
WX HEYyCIIEBAIOIUMHU
OJTHOKJIACCHUKAMH,
JTATOIIETO UM
COILIMATIHLHO
3HAYUMBIH OIBIT
COTPYOHHYECTBA H
B3aWMHOMH ITOMOIIIH;
- HHUITUUPOBAHUE U
MOJIePIKKa
MCCIIeZIOBATEIIbCKOM
TSI TeTbHOCTH
o0yJaronmxcs B
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XapaKTepHbIE CBOWCTBA M3Y4aeMbIX BEIECTB,
pacro3HaBaTh ONBITHBIM MMyTEM aHUOHBI,
NPUCYTCTBYIOIME B BOAHBIX pacTBOpax.
Hcnonp30BaTh ecTeCTBEHHO-HAYYHBIC METOIBI
TIO3HAHUS — MPOBENICHHE, HAOMIOICHNE U OITUCaHHe
XUMHYECKOTO SKCTIIEPUMEHTA (JIEMOHCTPALIMOHHBIC 1
nabopaTopHbIE OMBITHI, TPAKTHYECKHE PaOOTHI).
[IpencraBisith pe3yabTaThl XHMUYECKOT'0
JKCIIeprMEHTa B (hopMe 3aITUCH ypaBHEHHIHA
COOTBETCTBYIOIIMX PEAKIUH U JIeNIaTh BHIBOJBI HA UX
OCHOBE.

CrnenoBaTh MpaBHiaM MONTb30BAHMS XUMUYESCKON
MOCYI0M 1 J1abOpaTOPHBIM 000PYIOBAHUEM.
[IpoBoANUTE BBIYUCIICHHUS 110 YPAaBHEHHUSIM
XUMHUYECKUX PEAKIIHM.

CaMocCTOsTeNsHO MIIAHUPOBATH U OCYIIECTBISATh
CBOIO TTO3HABATENBHYIO IEITENBFHOCTD; TPHHUMATh
AKTHBHOE yJaCTHE B TPYIIIOBOH YICOHOM
JIeSITeTbHOCTH

Hroro no pazmeny 17
Pa3nen 3. XuMus M )KU3Hb
PackpbIBaTh poiib XUMHUH B PEIICHUN

Eam//ll I;]nagc SHEPTETUYECKUX, CBIPHEBBIX U DKOIOTHYECKUX
/:E%SGC{/GZS 9/?. ll/J.ru MPpOoOJIEM YEeIOBEUECTBA, OMCHIBATH OCHOBHBIC
[subjectic9/ L1/ .
MOIII 11 knace HaIpaBJICHHUS PA3BUTUS XUMHYCCKOW HAYKH U
https://uchebnik. | TEXHOIOTHH.

31 T 4 mos.ru/catalogue? | IlpumensaTs mpaBuia 6e30macHOro oOpaleHus ¢

aliases=lesson te
mplate,video less
on,video&subject
program_ids=31
937268,35909478

BEILECTBAMH, UCIOIb3YEMbIMH B IIOBCEIHEBHOM
JKU3HH, IpaBUJia IOBEJCHUS B LIEIAX cOCpEKEHUS
3JI0POBBS M OKpY>Kaloleil NPUPOJHOHN Cpeabl;
NOHUMATh BpeA (ONaCHOCTh) BO3ACHCTBUS Ha >KUBBIE
OpPraHU3MBbI OIPEIEICHHBIX BEIIECTB CMBICI
nokazatens [1JIK, mosicHaTh Ha mpuMepax crocoObl
YMEHBILIEHHSI U IPENOTBPALIECHHUS UX BPEIHOTO

pamMKax peanu3aiuu
UMH
WHIUBUAYAJIbHBIX U
IPYIIIOBBIX
HCCIIeIOBATENLCKIX
MPOEKTOB, YTO JACT
0o0yJaronmMmMcs
BO3MOYKHOCTh
MPUOOPECTH HABBIKU
CaMOCTOSITEITBHOTO
peuieHust
TEOPETUYECKOU
MPOOJIEMBI,
T€HEPUPOBAHUSA U
oopmiteHus
COOCTBEHHBIX HJIEH,
YBAXUTCIIBHOI'O
OTHOIICHUS K IyKUM
uzesm,

0o OpMIICHHBIM B
paboTax Apyrux
HCCIICIOBATEIICH,
HaBbIK TyOJINYHOTO
BBICTYIUICHUS TTepe/T
ayIUTOPUEH,
apryMEHTUPOBAHUS U
OTCTauBaHUs CBOEU

TOYKH 3pCHUA.
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
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BO3JCUCTBUSL.
AHanmu3upoBaTh U KPUTUUECKU OLICHUBATH

UH(OPMAITHIO, CBSI3aHHYIO C XUMHUYECKUMU
mpouecCcaM U X BIMAHUEM Ha COCTOAHUC
OKpY>Karolllen Cpebl.

Hcnons30BaTh MOJIYy4YCHHBIC 3HAHUA U
npe/iCTaBlIeHus 0 cepax AeSTeNbHOCTH, CBI3aHHBIX
C HayKOP'I " COBPEMCHHBIMH TEXHOJIOTUAMH, KaK
OCHOBY ]ISl ODHEHTAIIMU B BBIOOpE CBOEH Oymymien
poeCCHOHATBHOMN eI TEIbHOCTH.

[IpuHuMaTh yuactie B 00CYKIeHUHU TPoOIIeM
XUMHYECKOU M SKOJIOIMYECKOW HANPaBJIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO ITO3HUIIMIO 110 IIpodiieme
U IIpeJUIaraTb BO3MOXKHBIE ITYTH €€ peleHus

Hroro no pazgeny

OBHIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME
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