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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XUMHUM Ha YpPOBHE CpeaHEro oOmiero o0pa3zoBaHUs
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), npencrabneHHbix B dDenepanbHOM  rocyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX ToJIo)keHU «CTpaTterud pas3BuTUs BocnuTanus 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
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHUSI O0Y4YaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 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, N0JIy4YaeMoe BBIITYCKHUKaMHU
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro 00pa3oBaHUS. 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 CpeHEro oO0IIero oOpa3oBaHMs CpPEACTBAMH 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 MNPUHLMIIOB, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHUE
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 PALMOHATIBLHOTO HAYYHOTO MBIIIJICHUS,
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 B3aUMOCBS3H MEXAY
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 JKM3HU Kaxaoro wieHa oOmiectBa. COBpeMEHHass XUMHUS 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 coorBercTBMM ¢ OOmMMM UEASIMH W TNPUHIUIAMU CPEIHEro OOIIEero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYyMa, MPOJOJDKCHUS
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 SBISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIMX MOHITHH, 3aKOHOB ¥ TEOPUI XUMHUH.

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  3HAHUW HA  ONpENeNEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
npencTaBieHuit o cTpoeHuu BemecTB. CBelneHus 00 uU3yd4aeMblXx B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XMMHUYECKOM CBSI3H, KIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOpPETHUECKU MaTepuan ¢ (aKTOJIOTMYECKHE CBEJAEHUS O BElIecTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTHMYECKUX MO3UIIMIMA,



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

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
APYTMMH HayKaMH, PACKpBIBAIOT €€ pOjb B IO3HABATEIBLHOM WM IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiiemMax, CBA3AaHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH HHPOPMALMIO 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 0O0YyYarOUIMXCS MHUPOBO33PEHUYECKON OCHOBBI IS MOHUMAaHHS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MeEXAy HOBBIMH (aKTaMH 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
oOydJaroImuXxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEAENICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIBITa IPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHUs, TaK U Ha YPOBHE CPEIHEr0 o01Iiero o0pa3oBaHusl, MpU ONpEACTICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MUPOBOW KylbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUU Kak  BaxHeHmen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B TIPAKTUUECKON U MOBCEIHEBHON KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepxkarelibHas XapakTEpUCTUKA LIeJEH U 3a/1ay U3y4eHUs
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 COJepKaHus OOy4deHHs, OpPHUEHTHUPOBAHHOM 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]1ay.

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

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO I'PAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[M), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis PA3IUYHBIX BHUOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHHUS BEUIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOJIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUS, TTOMOJIHEHHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero odpazoBaHusi, cocrapisieT 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).

COJEPXAHUE OBYUEHMUSI

10 KIJIACC
OPTTAHUYECKASA XUMUA

TeopeTrnyeckne 0OCHOBbI OPraHUYECKON XUMMH

[IpenmeT opraHM4ecKor XUMUU: €€ BOSHUKHOBECHUE, PA3BUTHE U 3HAUYCHUE B
MOJyYEHUN HOBBIX BELIECTB U MAaTEpUAIOB. TeOopus CTPOCHUS OPraHUYECKUX
coenunenuii A. M. bytneposa, e€ ocHoBHBIE MO0XKeHUsA. CTPYKTypHBIE (DOPMYIIBI
OpraHM4YecKux BemecTB. [omonorus, wu3omepus. XHUMUYECKas CBA3b B
OPraHUYEeCKUX COCAUHECHUSAX — OJJMHAPHBIEC U KPATHBIC CBS3U.

[IpencraBnenne o KiaccupuKauyu opraHUYecKux BemiecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHUN (cUcTeMaTUyecKas) W TPUBHAIbHBIE Ha3BaHUS
BAXKHEUIIINX MMPEICTABUTENEN KIIACCOB OPraHMYECKUX BEIIECTB.

DKCIIEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB W MX MNPEBpaALlCHUMN:
O3HAaKOMJICHHE ¢ oOpa3laMd OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIECTB, HAOIIOJICHHE U



ONMCAHUE AEMOHCTPAILMOHHBIX OIBITOB IO MPEBPALIEHUIO0 OPIraHUYECKUX BEIECTB
MIpU HarpeBaHuu (IJIaBJIeHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriesoxopoasl

AnKaHbl: COCTaB M CTPOCHHUE, TOMOJIOTHMYECKHH psa. Meran um sTaH —
MpOCTEHIINE NPEACTABUTEIN AJIKAHOB: (U3MYECKHE WU XMMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXKIEHUWE B TMPUPOJE, MOJIyYEeHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUIEH U IPONWIECH —
OpOCTEHIINe TPEACTABUTENN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOMCTBA
(peakuuu  TUJIPUPOBAHMS, TAJIOTCHUPOBAHUSA, THUApPATALNUU, OKHUCIEHUA W
NOJIMMEPU3aLIUN ), TOJIyYeHHE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u MerunOyraauen-1,3: crpoeHue, BakHeWIIuE
XMMHYECKUE CBOMCTBA (peakius nonumepusaiuu). [lomydeHne CUHTETHYECKOTrO
Kay4yyKa U PE3HHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUHN psill. ALETUIICH
— TMPOCTEHMIIMKA TPE/CTAaBUTEIb AJKHMHOB: COCTaB, CTPOECHHE, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA (peaklUMu THJIPUPOBAHUs, TaJOM€HUPOBAHUA, TUApAaTALUH,
rOpeHus), MoJy4YeHue U IpUMEHEHHE.

Apensbl. benzon: coctaB, cTpoeHue, (puU3MUecKne U XMMUUYECKHE CBOMCTBA
(peakiuu raJIoreHUPOBAaHUA U HUTPOBAHUS), MOJYYCHHE W NMpUMEHeHue. 1oayon:
cocmas, cmpoenue, uzuueckue U  XuMudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONyYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTMyeckas CBA3b MEXAY YIVIEBOJAOPOJAMH, MPUHAIEKAIIUMU K
Pa3JIMYHBIM KJIaccam.

[IpupoaHble MCTOYHUKHM YTIIEBOAOPOAOB. I[IpupoaHblii ra3 W MHONMYTHBIC
HedTsHbIe Ta3el. HedTh u e€ mpoucxoxaenue. CriocoOwl mepepaboTku HedTH:
NEeperoHka, KpEKUHT (TEPMUUYECKHUM, KaTaauTUueckuil), mnupoius. I[IpoayKTsl
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAJIHBIE METOABl HM3YyYEHHsS BEIIECTB M HUX IPEBpAlLECHMI:
O3HAKOMJIEHME C 00pa3namMu IIJJaCTMAacC, KAay4yKOB M PE3WHBI, KOJUIEKIUU
«Hebtb» u  «Yromp», MOJIECIHPOBAHHE  MOJICKYJ]  YIJICBOJOPOJOB |
raJOreHONPOU3BOIHBIX, MTPOBEJCHIE NPAKTHUECKON paboThl: MOJyYeHHUE STHIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnbie 3agaumn.

BblunciieHHsT 1O YpaBHEHHIO XWUMHYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM IIPOAYKTA PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

Kuciopoaconep:kamue oprann4eckue coeIMHEHH




[IpenenbHble OAHOATOMHBIE CHHUPTHI. MeETaHON U 93TAHON: CTPOEHUE,
bu3nyeckue M XUMHUYECKHE CBOMCTBAa (peakiMM C aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJOpoJaMu, TOpPEHHE), NpUMEHEHUe. BoIopoJHbIE CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOIa U 3TaHOJIa Ha OPraHu3M YeJOBEeKa.

MHOroaTtoMHbl€  CHHUPTHL. DTUJIEHIJIMKOAbL W  TJHUIEPUH: CTPOEHUE,
dbu3uyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJIEHCTBHE CO IIEJIOYHBIMU
MeTaJlylaMU, Ka4eCTBEHHAsl peakiusi Ha MHOTOATOMHbIe CclupThl). JlelicTBUEe Ha
opraHusMm 4enoBeka. [[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

®deHoy: CTPOCHUE MOJEKYJbl, (U3UYECKHE W XUMHUUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbAeTrujl, aleTadbAeTU]l: CTPOCHHE,
dbu3nUecKkue U XUMHYECKUE CBOWCTBA (pPEaKIMU OKHUCJICHUS W BOCCTAHOBJIEHUS,
KaueCTBEHHBIE PEAKIIUH ), TOJYyUYCHHE U IPUMEHEHHE.

OnIHOOCHOBHBIE TIpe/C/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBpuHaAs U
YKCYCHasl KHUCIJIOTBI: CTpOCHHE, (PU3UYECKHEe M XUMUYECKHE CBOMCTBA (CBOICTBA,
oO1ue A Kjiacca KUCIOT, peakius dTepuduKaIim), MmojayuyeHrue u MpUMEHECHHE.
CreapuHoBasi W OJICMHOBAsT KHUCIJIOTHI KaK TMPEJACTABUTENN BBICIIUX KapOOHOBBIX
KHUCIIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, KX MOIOIIIEE JICHCTBUE.

Cnoxknble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KucioT. [uaponus
cinoxHbIX 3¢upoB. Kupsel. ['naponaus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.

VYrneBonsl:  cocTaB, KiIaccUpUKaluMs ~ yriaeBoioB  (MOHO-, JU- W
nojimcaxapuibl). [ 1r0Ko3a — mpocTeuii MOHOCaxapu: OCOOCHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MUECKHEe U XUMHUYECKHE CBOWCTBa (B3aMMOJEHCTBUE C
ruapokcuaom Meau(Il), oxkucienne amMmuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBIICHHE, OpOKEHHE TIJIIOKO3bl), HaXO0XJACHHE B MPUPOJE, MPUMEHEHHE,
ouonornyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemnonosa kak npupoaHbie noiaumepsl. CTpoeHHe Kpaxmalia U
ueuoao3bl.  DU3MYECKMe M XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsl pEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
MpOBEJICHNEe, HAOJIOJCHHE U OMHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHCIEHHE >TaHOJa
okcugoM Menu(Il)), MHOroaroMHbBIX CHUPTOB (B3aUMOJECHCTBUE TIJIMIIEPUHA C
ruapokcuaom meau(ll)), anpaernnoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBUE Kpaxmalia € HOJIOM),
MPOBENICHNE MPAKTUYECKON PabOTHI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.



Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEaKIMHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

AzoTcoaepxalnire OpraHuuecKmue COeIMHEHNU.

AMUHOKHCIIOTBHI KaK aM(OTEepHbIE OpraHuyecKue coenuHeHus. duznueckue
U XUMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe IiuuuHa). buonormueckoe
3HaYE€HUE aMUHOKUCTOT. [lenTubl.

benku kak NpuUpoOJHBIE BBICOKOMOJIEKYJSIpHBIE coenuHenus. [lepBuunas,
BTOpUYHAs M TpeTHYHAas CTPYyKTypa OeikoB. XHMHUYECKHE CBOMCTBa OEJIKOB:
TUIPOJIN3, IeHATypallks, KaUeCTBEHHbIE PeaKlMU Ha OeNKu.

OKCHEepUMEHTAJIbHBIE METO/bl M3YyYEHHsS BELIECTB M WX IMpEeBpallleHH:
HA0JII0/ICHUE W OMHMCAHHUE JEMOHCTPALMOHHBIX OIMBITOB: JIEHATYpALMs OEJIKOB IpH
HarpeBaHMMU, IBETHBIE PEAKIIUU OEJIKOB.

BbicokoMoJieKy IsipHbIE COeUHEHUS

OCHOBHBIEC TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJMMEPU3AINH, CPEIHSS MOJEKYIsIpHAs
macca. OCHOBHBIE METOJBI CHHTE3a2 BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
NOJIMMEPU3ALINS U TTIOTUKOHACHCAIHS.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BEIIECTB M HMX IPEBPAICHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMH MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeIMeTHbIE CBS3H.

Peanuzanust MeXnpeaMeTHBIX CBA3€H MPU U3yUYEHUU OPTraHUYECKOW XHUMHUH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAYYHBIX MOHATUN, TaK M TOHSTHUHA, SBISIIONIUXCS CUCTEMHBIMH JIJISi OTACIIbHBIX
NIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHSATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHaJdu3, CHUHTE3, KiIaccu(UKalus, MepHUOIUUYHOCTb, HAOIIO/IEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIMPOBAHME.

®dusnka: Marepus, DJHEprus, Macca, aroM, DJIEKTPOH, MOJEKYyJa,
HPHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MYECKUE BEITMYUHBI U CAMHUIIBI UX H3MEPEHUSI.

buonorusi: kimerka, opranmsMm, Oumocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTEe3, OWOIOTMYECKH AaKTUBHBIC BemecTBa (OCNKH, YTIEBOABI, JKHUPHI,
bepmeHThI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaeMble, TOILUIHBO,

PECYPCHI.



TexHomorus: IMUOICBLIC TIPOAYKTBI, OCHOBBI pallMOHAIIBHOI'O IIMTAHUA,
MOIOIIKUE CPpECACTBA, JICKAPCTBCHHLIC 1 KOCMCTHYCCKUC IIPCIIapaThbl, MATCPUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTHUYCCKNX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUM

XuMu4eckud anemMeHT. AtoMm. Sapo aroma, W30TONBI. OJNEKTPOHHAs
000J10uKa. DHEPreTUUYeCKHe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTan, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpejielieHUs JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpAIHs aTOMOB.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX SJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKoHAa U [leproandeckoil cUCTEMbI
xumuueckux aneMmeHToB [[. . MenpaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUSI CBOMCTB XUMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXXKHBIX BEIIECTB IO TpynnaM H TepHoJaM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BHIbl XWMHYECKON CBA3U
(koBaJIeHTHAsl HEMOJSPHAs M TOJSpHAsl, MOHHAs, MeTajuinyeckas). MexaHU3Mbl
oOpa3oBaHHs KOBAJIEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BopopoaHas cBs3b. BaneHTHOCTh. ONEKTPOOTPULIATENBHOCTD.
Crenensb okucneHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. [HWIIbl KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[TonaTne o nucnepcHbIx cucremax. VICTUHHBIE U KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenknatypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K PAa3IMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kiaccupukanus — XMMUYECKHMX — PEakIWd B
HEOPraHMYECKON M OpPraHMYECKOW XMMHUH. 3aKOH COXPAHEHUsI MAcChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKLIHX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakunu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSHHE
xumuueckoro paBHosecus. [Ipunnnn Jle [latense.

DnexTponuTuyueckas aucconuarusa. CuibHbIE U ciaadble daeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.



OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHcTpauus Tabmun «llepuoanyeckas cuctema xumudeckux snemenTos . .
MenneneeBay, U3ydeHUE MOJIeNied KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHUEe AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3IoKEeHUE MEPOKCHUIA
BOJIOpPO/ia B MPUCYTCTBUU KaTAJIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbI0 YHHMBEPCAJIBHOIO HWHIMKATOpa, pEakUUd HOHHOTO OOMEHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusiHue pa3iuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIAN.

PacuétHnlie 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkluil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJb30BAHUEM TIOHSTUSI «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckast xumMmus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuyeckux asnemeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauloB (Ha MpUMeEpe
KHUCIIOpOJia, cephl, hochopa u yriaeposa).

XHWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJIOB (TallOT€HOB, CEpBI, a30Ta,
dochopa, yrmepoga U KpeMHHs) M MX  COEAUHEHUH  (OKCHJOB,
KHCJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COCTMHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAJIIOB U UX COCIMHEHUM.

Meramisl. llonoxenue meramnoB B Ilepuoguueckont cucreMe XUMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0UYCK
aToMoB MeTasuioB. O0mme gusnyeckue cBoiicTBa MeTawioB. CIjlaBbl METALJIOB.
DJIEKTPOXUMUUECKUMN Psijl HAMPSHKEHUM METaJJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIMX META/UIOB (HATPWM, Kalul, KaJbIWH,
MarHui, aJlOMUHMM, IIMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCAUHCHUI.

OO6mwme crocoObl MOTy4YeHUs METauioB. [I[puMeHeHHe MeTallsioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
M3ydeHHe KOJJIEKIMH «MeTamibl W CIJIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
OKCIIEPUMEHTATBHBIX 3a/1a4, HAOJIOJIEHUE W OIKCAaHWE JIEMOHCTPAIMOHHBIX H
71a00OpaTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIPOKCHA aTIOMHUHUSL C pacTBOpaMu
KHUCJIOT U 1IEJI0Yel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnbie 3anaum.

Pacué€Tter mMaccel BemecTBa Wi 00bEMA Ta30B MO HM3BECTHOMY KOJIWYECTBY
BeIlleCTBa, Macce Wi O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEaKIMU BEIIECTB,



pacu€tbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKLUHU, €CIIH OJHO
U3 BEILIECTB UMEET MIPUMECH.

XuMHA U )KU3Hb

Ponp xumMum B 0OecriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOU M MUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MeIULMHBI. [IoHSATHE O HAyYHBIX METOAAX MO3HAHUSA
BEIIECTB U XMMHUUECKUX PEAKIIH.

[IpencraBienuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBILIIEHHOTO
MOJIYYEeHHs BaXKHEHIINX BELIECTB.

YenoBek B MHUpPE BEIIECTB M MaTE€pUAIOB: Ba)XXHEHIINE CTPOUTEIbHBIC
MaTepHualibl, KOHCTPYKIMOHHBIE MaTepuaibl, Kpackd, CTEKJO, KepaMuKa,
MaTepHualibl ISl AJEKTPOHUKH, HAaHOMATepuasbl, OPraHMYEeCKUEe W MHUHEpaJbHbIC
yI00peHus.

XuUMHST U 3/10pOBbE YEJIOBEKA: MpaBWia HCIOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 0€30MacHOTO UCIOJIb30BAHUS MpEnapaToB OBITOBOM XUMHH
B MIOBCEHEBHOM JKU3HMU.

MexnpeIMeTHbIE CBS3H.

Peanuzanus  MeXnpeAMETHBIX  CBsA3€dl TOpu  HM3yYEeHUH oOmieid o
HeopraHudeckoil xumuu B 11 Kilacce OCyIIECTBISETCS Yepe3 UCMOIb30BaHUE Kak
OoOlIMX EeCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATUN, SBJISIOUIUXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mure ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCUPUKaIUs, TMEepPUOJUYHOCTb, HaOIIOACHHE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

®duznka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaIUOAKTUBHOCTb, MOJIEKYJIa, YHEPTETUUYECKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MYECKUE BETUYMHBI M CAUHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusa: knerka, opraHu3M, OSKocucTeMa, Ouocdepa, Makpo- H
MUKpPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BELIECTB B OpraHU3MeE.

['eorpadusi: MuHEpaibl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAEeMble, TOILIMBO,
PECYPCBHIL.

TexHoNorus: XMMHUYECKasi MPOMBILIUIEHHOCTb, METAJUIYPIHUsl, MPOU3BOACTBO
CTPOUTENIBHBIX MaTEPHUATIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOACTBO, IHILIEBAS
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBILIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETUYECKHUX IpEenapaToB, MPOU3BOJCTBO KOHCTPYKLIHOHHBIX MAaTepUasos,
AJIEKTPOHHAs MPOMBILIEHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

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

HaJIU4YMe MOTHBAIIMH K 00yUCHHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH ILETOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

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

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
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, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

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

coOmofieHns TpaBmwil 0e30macHoOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

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

OCO3HAHMS TOCICACTBUN W HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

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

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHWHM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



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

YBaXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYIOBOM JIESITEIbHOCTH;

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

6) 3K0JIOrNYeCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

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

OCO3HAHUSI HEOOXOJIMMOCTH WCIOJb30BAaHUS JIOCTWXKCHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

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

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

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, 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 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPUPOABI U 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
CO3JIJaHUM HOBOW 0a3bl MaTepUaJbHOM KYyJIbTYPhI, PEHICHUH TJI00aJbHBIX MPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MIPOUCXOAIINX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIEC 3aKJIIOYEHUS 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 UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPbHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEAMETHBIE 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, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CHGHI/I(i)I/IKy MCTOJOB IIO3HAHUA,
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€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG),

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

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

MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEpCAJIbHBIC YueOHBIE
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

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

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaBaTeJIbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMU LEIISIMH;

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 M KIAcCU(PUKAIIMU BEIIECTB H
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJO0B HAYYHOI'O0 TO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNST ¥ BBIBOJIbI OTHOCUTENIHHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUMCKY METOJIOB PEIICHUS MPAKTHYECKHX 3a7ady, IPUMEHEHHUIO Pa3IUYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHHUBATh eé JOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

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

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

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMaIMel: MNPUMEHSATh MEXKNpeaAMeTHbIe ((du3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOM TeMbI B XOJ€ JMajora u/uin
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJIM COBMECTHO CO CBEPCTHHUKAMHM TIPH BHITIOJIHCHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
Xo71e 00CyXIeHHsI 1 OOMEHa MHEHHUSAMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJTOPUTM JICHCTBUIA TIpHU
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
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

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

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUM  MBIIUICHUS W KyJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOMINe TMOHATUS (XUMUYECKUU DJIEMEHT, aToOM, DJJICKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
paauKa, U30Mepusi, ©30MEPhl, TOMOJIOTHUECKUN DS, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€301MacHOM HCTOJB30BAaHUN BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCAMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJEIN MOJEKYJ OPraHWYECKHX BEIIECTB I HILTIOCTPALMU HUX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIMHEHMS), [JaBaTh KM Ha3BaHUS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpPUBOAUTH TPUBHUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (popmanbIerus, ameTaabIeTul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3uYecKkue MU XMMHYECKHE CBOMCTBA THUIMHUYHBIX MPEIACTABUTENICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], 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
Colpbsi  (He(Tb, NTPUPOAHBIA Ta3, Yroyb), CHOCOOBI HX MepepabOTKU H
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakiuu 10 W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OIHOTO U3 MCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOJII0JEHUE, U3MEPEHHUE, SIKCIIEPUMEHT, MOJIEIIMPOBAHHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00paTOpHBIM O00OpYyJOBaHHEM, a TaKXKe IpaBwiIa OOpaIeHUus ¢
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, KAUECTBEHHBIE PEAKIMU OpPraHHuYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XUMHUYECKOT0 SKCIEepUMEHTa B (OpMe 3alucCHh YpPaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
undopmanuu, IHTepHeT U Ipyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha HUBbIE OPraHU3Mbl OMNPEIEIEHHBIX OPTraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJIaX MO3HAHUS 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 MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUIECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToOM, HM30ToI, S-, P-, d-
AJICKTPOHHBIC OPOHWTAIIM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJISIPHBIA OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMAINSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpU XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MacCHOM HCIOJb30BAHUH BAKHEHIIIUX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpMHUPOBAHHOCTh YMEHHUW HCIIOJIb30BaTh XUMHUYECKYI) CHMBOJIMKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCHIbIA ra3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNIMYECKasi, BOJOPOHAs) B COCIUHEHUSX, TUI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

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

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xuMudeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHMY, OOBSICHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 meprojiam U rpynmam llepuoanyeckor CUCTEMbI XUMUYECKHUX A1eMeHTOB [[. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIN;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
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 yYMEHUH TMPOBOJUTH PEAKIMH, IOITBEPKIAIOITIC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEaKIUN TOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajlaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMUYCCKHE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMEHHH TPOBOJIUTH BBIYHMCICHHUS C HMCIOJIb30BAaHHEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOr0 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBHITIOJHEHHUIO JIaOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpeabl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOTO
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 «Metamisl» U «HemeTanne») B COOTBETCTBHHM C TPABHJIAMH TEXHHUKU
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1eJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B ILEJSIX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMMACHOCTh BO3/ICMCTBUS HA KUBBIE OPTaHU3MbI ONPEIEAEHHBIX BEILIECTB, IOHUMAs
cmpicnt mokazarenss IIJIK, moscHAT, Ha mnpumepax CcHocoObl yYMEHBIICHHUS H
MpeIOTBPAICHHs X BPEAHOTO BO3ACHCTBUS Ha OPraHU3M YeJIOBEKa;

JUIsE 0Oy4YaroIIMUXCS C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
NPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHuid JI. bpaiins nms 3anucu XUMHUYECKHUX

dbopmyi.

Peanuzanus MIKOABRHBIMU TI€JaroraMM BOCIIUTATEJIBHOTO IMOTEHIMAIa ypoKa
Ipenoiaraet clenyroniee:
1. opranuzamuio paboTel ¢ JACThbMU Kak B odJaiiH, Tak ¥ OHJaWH ¢opmare;
2. YCTAaHOBJICHHC JIOBEPUTCIIBHBIX OTHOIICHUH MEXKIYy YYUTCIEM M  €ro
YUYEHUKAMH,  CIOCOOCTBYIOIIMX  IO3MUTHBHOMY  BOCHPHUSATHIO  YYAIIUMHCS
TpeOOBaHUN U MPOCKO yuWTENsl, MPUBJICUYCHUIO UX BHUMAHUSA K 00CYyXJAaeMoil Ha
ypoke HHQOpMAllMK, aKTHUBU3ALMM MX [IO3HABATEIBHOW  JIEATEIHLHOCTH;
3. moOyxJeHHe IIKOJbHUKOB COOJIIOaTh Ha YpPOKE OOIICTPUHATHIE HOPMBI
MOBEJICHMsI, TpaBuia OOIIEHHUS CO CcTapmuMu (YYUTEISIMU) U CBEPCTHHUKAMHU
(WIKOMPHUKAMM), TMPUHIUIBI y4eOHOW JUCHUIUIMHBL W CaMOOpraHMU3aluH,
cormacHo YcraBa 1mKoinbl, [IpaBuiamM BHYTpPEHHETO pacmopsika IIKOJIbI,
4. WCHONIb30BaHHE BOCHUTATEIBHBIX BO3MOXKHOCTEH COJEpKaHUA Y4eOHOTO
npenMeTa yepe3 JEMOHCTPALIUIO IETIM MPUMEPOB OTBETCTBEHHOTO, IPAYKIAHCKOTO
MOBEJICHUS, TPOSBICHUS YETOBEKOJIIOOMS M JOOPOCEPICUYHOCTH, uYepe3 Moadop
COOTBETCTBYIOIIMX TEKCTOB [JI1 UTEHHWsA, 3aJad [JIsl pelIeHUs, KEHCOB W
TACKYCCUH;

5. TMpUMEHEHHE HAa YPOKE WHTEpPaKTHBHBIX (opM pabOThl  ydarmxcs:
MHTEJUIEKTYaJbHBIX TP «YMHUKA U YMHUIIBI», BUKTOPUHBI, TECTUPOBAHUE KEHCHI,
CTUMYJUPYIOIINX T[O3HABATEIbHYI0 MOTHBAIIUMIO IIKOJBHUKOB; JIUCKYCCHH,
KOTOpbIE  JalOT y4YalluMCSi BO3MOXHOCTh TMPUOOPECTH  OMBIT  BEICHUS
KOHCTPYKTHBHOTO JHAora; TPyNmoBOW paboThl Wi pabOThl B TMapax, KOTOPHIE
ydaT MIKOJBHUKOB KOMAaHJHOW paboTe W B3aMMOJCUCTBHUIO C APYTUMH JCTHMU;
6. Onummnuazpl, 3aHUMATEIbHBIE YPOKH W TSTUMUHYTKH, YPOK - JIeJoBas
Urpa, ypok — IMyTelIeCTBUE, YPOK MacTep-Kiacc, ypOK-UCCIEIOBaHHE U Jp.

VY4eOHO-pa3BiekaTenbHble  MeponpusTus  (KoHKypc- wrpa  «lIpeameTHblid
KpoccBOpa», TypHup «CBOsI Wrpay», BUKTOPUHBI, JUTEPATypHAs KOMIIO3UIIHS,
KOHKYPC raser u PUCYHKOB, AKCKYpCHS u Ip.);
7. BKIIOYEHUE B YPOK HIPOBBIX MPOIEAYP, KOTOPHIE MOMOTAIOT TMOJACPKAThH
MOTHBAIIMIO JI€TeH K TOJYyYEeHUWIO 3HAHWUHW, HANAXWUBAHUIO TMO3UTHBHBIX



MEXJIMYHOCTHBIX ~ OTHOIIEHMH B  KJacce, IMOMOTalT  YCTAHOBJIEHUIO
no0poskenaTelbHOM aTMOc(epbl BO BpeMsSl YpOKAa; HHTEJUIEKTYaJbHBIX WID,
CTUMYJUMPYIOIIMX TO3HABATEIbHYI0 MOTHBALMIO IUKOJIBHUKOB. OpelH-pUHTA,
reiMupuKanus:  KBECTbl,  WrPAa-MPOBOKALMSA,  UIPA-DKCIIEPUMEHT,  WUrpa-
JEMOHCTpalUs, UrPA-COCTA3AHME, JUIAKTUYECKOTO TeaTpa, IAe MOJIyYeHHbIE
HAa  ypOK€  3HaHUA  OOBITPHIBAIOTCS B  TeaTpajbHbIX  IOCTAHOBKAaX;
8. opranuzanus medcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX YUaIIMXCSA HAI UX
HEYCNEBAIOIMMU  OJAHOKJIACCHUKAMH, JAIOLIEro  IIKOJbHUKAM  COLMAJIBHO
3HAYMMBII OTIBIT COTpYIHUYECTBA u B3aMMHOMU OMOLIY;
9. MHUUMHPOBaHHE U MOJJEPKKA UCCIIEI0BATEIBCKON JEATEIbHOCTH IKOJIBHUKOB
B paMKax peaju3aluyd UMHU HHJIMBHUAYAJIbHBIX M TPYIIOBBIX HCCIEA0BATEIbCKUX
OPOEKTOB,  IOMOTaeT MPUOOPECTH HABBIK  CAMOCTOSTEIBLHOTO  PEIICHMS
TEOPETUYECKONM  MpoOsiemMbl, OQopMieHUsT  COOCTBEHHBIX  HMJEH,  HaBBIK
YBXUTEJIIBHOTO OTHOUICHUS K YYXUM HAEsIM, 0()OPMIIEHHBIM B paboTax JIPyrux
UccleioBaTeeil, HaBbIK MNYOJIMYHOrO BBICTYIUIGHHS TIEpell  ayAUTOpHEi,
apryMeHTHUPOBAHHUS u OTCTauBaHUs CBOEH TOYKHU 3peHus;
10. co3manue THUOKOM W OTKpPBITOW cpeAbl OOy4eHHs] W BOCHUTAHHUS C
UCIIOJIb30BAaHUEM TaJ[KETOB, OTKPBITHIX O0OpPa30BaTENbHBIX PECYPCOB, CHUCTEM
yIpaBJIE€HUs TO3BOJSET CO3[aTh YCIOBUSA JJISl Peau3allyi MPOBO3IIIAIIEHHBIX
IOHECKO Beaymux mnpuHIUNOB oOpa3zoBaHusi XXI Beka: «oOpa3oBaHUE st
BCEX», «00pa30BaHUE Uepe3 BCIO XKHU3HBbY», 00pPa30BaHUE «BCEI/a, BE3ZE U B JII000€E
BpeMsi». Y oOydaroluxcs  pa3BUBAIOTCS  HABBIKM  COTPYJHUYECTBA,
KOMMYHUKAIIUH, COLMAJbHOW OTBETCTBEHHOCTH, CIIOCOOHOCTh KPUTHYECKU
MBICIIUTh, ONEPAaTUBHO M KAa4ECTBEHHO peIlaTh HpPOOJIEMbl; BOCIUTHIBAETCS
LIEHHOCTHOE OTHOILIEHUE K MUDY.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE BocnurareabHbIH
Ne HaumeHoBaHue pa3aeioB u (uudposbie) aACIIeKT
Kourpoububie | IIpakTHyeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer opranndeckoi 7,8,9
11 xumun. Teopus crpoeHus 3 bubnuoreka [JOK
' OPraHNYeCKUX COCTMHEHUN https://myschool.edu.ru/
A. M. bytneposa
Hroro mo pazueny 3
Pa3znes 2. YrieBoaopoanbl
[IpenenbHbIe YTIeBOIOPOIABI bu6mmoreka [IOK 7,8,9
2.1 2
— aJIKaHbI https://myschool.edu.ru/
HenpenenbHbie 7,8,9
2.2 JIEBOJIOPO/IBI: AJIKCHBI 6 1 bubmorexa HOK
' 4 AOPOJIBL ’ https://myschool.edu.ru/
aJIKa/IMEHBI, aJIKUHBI
23 ApoMarudeckue 5 Bu6imoreka [[OK 7,89
' YIJ1€BOJIOPO/IbI https://myschool.edu.ru/
ITpupoHble HCTOUYHUKHA 7,8,9
2.4 IJ)Iellzono 0JI0OB U UX 3 1 bubmmorexa [IOK
' yr AOPOA https://myschool.edu.ru/
nepepaboTka
Hroro no paszneny 13

Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeIuHEeHNs



https://myschool.edu.ru/
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bubmuoreka [JOK 7,8,9
A . O ”
3 Crnptst. Geriox 3 https://myschool.edu.ru/
3.9 Anbperunsl. KapboHoBble . Bubanoreka [IOK 7,89
' KHUCIOTHL. CIOKHBIE APHUPBI https://myschool.edu.ru/
bubmmoreka [JOK 7,89
3.3 % 3 1 10,
HICBOH https://myschool.edu.ru/
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeMHeHUus
AMWHBI. AMUHOKHUCIIOTBI. bubmuoreka [JOK 7,8,9
4.1 3
benku https://myschool.edu.ru/
Hroro mo pazueny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
[Tnactmaccel. Kayaykw. Bubnurorexa [TOK 7,89
5.1 2
BomokHa https://myschool.edu.ru/
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34 5
I[TPOTPAMME
11 KJIACC
KoauvecTBo yacos JJIeKTPOHHbIE BocnurareabHbli
Ne HaumenoBaHue pa3jeioB u (ungposbie) aACIeKT
KonTpoabubie | IlpakTuyeckue
n/n TeM MPOrpaMmMbl Beero oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsl
Pa3pnen 1. TeopeTrnyeckne 0CHOBbI XUMHH
CrpoeHue aToMOB. bu6mmoreka [JOK 7,8,9

1.1

[Iepronnueckuii 3aK0H U
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IIepuoanueckas cucrema

XUMUYeCcKuX dneMeHToB J1. U.

https://myschool.edu.ru/

Meunneneena
15 CTpoeHHe BEIEeCTBa. 4 bubmmoreka [IOK 7,89
' MHoroo0Opaswe BeIecTB https://myschool.edu.ru/
bubmuoreka [JOK 7,8,9
13 XUMHYECKHE PEeaKIuu 6 https://myschool.edu.ru/
Wroro mo pazueny 13
Paznea 2. Heoprannyeckasi XuMus
buonuoreka [JOK 7,8,9
21 Meranbt 6 https://myschool.edu.ru/
bu6moreka [IOK 7,8,9
2.2 Hewmeraet 9 https://myschool.edu.ru/
23 CBs3b HEOPraHMYECKUX U 5 bubnmorexa LIOK 78,9
. OpraHHUeCKIX BEIICCTR https://myschool.edu.ru/
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHUS U )KU3Hb 4 bubmorexa [IOK 7,89
https://myschool.edu.ru/
Utoro mno pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUJIACC
KoauuecTBO Yacos
Nlata DJIeKTPOHHbIE
Ne
w/n Tema ypoka B Konrpoabubie | IIpakTuueckue | H3y4de (udposrie)
r
cero paGoOTHI paGoTHI — o0pa3oBaTe/bHbIE
pecypchl
bubmmoreka [{OK
1 HpeJIMeT OpraHn4e€CKou XuMuH, €€ 1 https://myschool.edu.r
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE u/
bu6moreka [IOK
5 Teopust cTpoeHUsI OPraHUYECKUX COCTUHEHUI 1 https://myschool.edu.r
A. M. BytnepoBa, €€ OCHOBHBIE TOJIOKEHUS u/
[IpencraBnenue o KIaccuPpuKaUm bubmuorexa [JOK
3 oprann4eckux BemiectB. Homenknarypa 1 https://myschool.edu.r
(cucTemaTuyeckas) U TPUBUAIbHBIC HA3BAHUS u/
OPraHUYECKUX BEIIECTB
bu6mmoreka [JOK
4 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUYECKUM 1 https://myschool.edu.r
psan u/
bubnuoreka [JOK
5 MertaH 1 3TaH — MPOCTEHUIINE TTPEACTABUTEIH 1 https://myschool.edu.r
aJIKaHOB u/
. bubmuoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 1
https://myschool.edu.r
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u/

OTUieH U NPONUIEH — MpocTeiine

bubmmoreka [{OK
https://myschool.edu.r

;
MPEICTaBUTENN AITKCHOB u/
bubmmoreka [{OK
STHJICHA U U3yYCHUE eTO CBOHCTB» u/
Ankanuensl. byraauen-1,3 u MmeTuIOyTaMEH- brbnmorexa LHOK
9 1,3. [lony4yeHre CHHTETUYECKOTO KaydyKa 1 https://myschool.edu.r
pE3UHBI u/
AJIKHHBL: COCTaB U 0COOEHHOCTH CTPOEHHUSI, bubmoreka [IOK
10 TOMOJIOTHYECKHH psisl. ATIETUIICH — https://myschool.edu.r
MPOCTEUIINI PEACTABUTEIIb ATIKHHOB ul
bu6mmoreka [IOK
1 Brruncnenus mo ypaBHEHUIO XUMHYECKOU https://myschool.edu.r
peaKIuu u/
bu6mmoreka [JOK
12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh https://myschool.edu.r
apeHoB u/
bubnuoreka [JOK
13 I'enetnueckas cBs3b YTI€BOAOPOIOB, https://myschool.edu.r
MIPUHAIISKANTUX K Pa3IUYHBIM KJ1accaM u/
[IpupoaHbIe HCTOYHUKHU YTIEBOAOPOIOB: bubnunoreka [JOK
14 MIPUPOJIHBIN ra3 U MOMYTHbIE HEPTSIHbBIC Ta3bl, https://myschool.edu.r

He(Th U IPOAYKTHI €€ mepepadoTKu
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u/

[IpupoaHbIE UICTOYHUKH YTIIEBOIOPOIOB:

bubmmoreka [{OK
https://myschool.edu.r

15 MIPUPOIHBIN Ta3 ¥ MOIYTHEIC HEPTSIHBIE TA3bI,
He(PTh U IPOAYKTHI €€ epepadoTKu u/
bubmmoreka [{OK
16 KontponsHas pabota no paszaeny https://myschool.edu.r
«YTIeBO10pOabD) u/
bubmmoreka [{OK
17 Hpenem)HHe OOHOATOMHBIC CITUPTHI: MECTAHOJI https://myschool.edu.r
1 3TaHoJ. Bomopoanas cBs3b u/
bu6moreka [IOK
18 MHOroaTOMHBIE CIIUPTHI: STUIICHIIIMKOJIb U https://myschool.edu.r
TJIULEPUH u/
bu6mmoreka [IOK
19 denom: CTPOCHUE MOJICKYIIBI, q)HSI/I‘IeCKI/Ie u https://myschool.edu.r
XMMHMYECKHE CBOMCTBA, IPUMECHEHHE u/
bu6mmoreka [JOK
20 Anpaeruapl: GopMalbIeru U aleTalbIerul. https://myschool.edu.r
AnetoH u/
bubnuoreka [JOK
21 O/HOOCHOBHBIE ITpe/ieNIbHbIE KAPOOHOBBIE https://myschool.edu.r
KHCJIOTBI: MypaBbUHAas U YKCYCHas u/
29 IIpaktnyeckas padora Ne 2. «CBoiicTBa bubnuoreka [IOK

pacTBOpa YKCYCHOM KHCIIOTBD)

https://myschool.edu.r
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u/

CTCapI/IHOBafl n OJICMHOBAasA KHCJIOTHI, KaK

bubmmoreka [{OK
https://myschool.edu.r

23
MPEICTABUTENN BBICIIUX KAPOOHOBBIX KUCIIOT u/
bubmmoreka [{OK
24 MbL1a Kak COJIM BBICIIMX KapPOOHOBBIX KHUCIIOT, hitps://myschool.edu.r
HX MOIOIIEE AEHCTBHE u/
CnosxxHbie 3QUpbI KaK IPOU3BOIHBIC bu6mmoreka [IOK
25 KapOOHOBBIX KHCJIOT. I MIPOIIN3 CII0KHBIX https://myschool.edu.r
3¢upos uf
bu6moreka [IOK
26 Kupbl: THAPOIH3, NPUMEHEHHUE, https://myschool.edu.r
OuroJIoTHYeCcKasi poJIb )KUPOB u/
VYTaeBoIbl: COCTaB, KiacCu(UKaIus. bubimoreka [LIOK
27 BakHeiilye npeacTaBUTEeNN: TIII0K034, https://myschool.edu.r
bpykTo3a, caxaposa uf
bu6mmoreka [JOK
)8 Kpaxmai u 1e/utiono3a Kak mpupoaHbie https://myschool.edu.r
MOJIMMEPBI u/
KonTtposnpHas pabota 1o pazaeny bubmorexa [IOK
29 «Kucnopocoepskaliye opraHndeckue https:/myschool.edu.r
COCIUHCHUS u/
bubnunoreka [JOK
30 AMUHBI: METHUJIAMHMH 1 aHUJIUH 1

https://myschool.edu.r
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u/
AMHWHOKHCIIOTHI Kak aM()OTEPHBIE bubmorexa [IOK
31 OPraHUYEeCKUE COCTUHEHUS, UX OMOJIOTUYECKOE 1 https://myschool.edu.r
3gagenue. Ilentuael uf
bubmmoreka [{OK
32 benku kak mpupoHbIe BHICOKOMOJICKYIISIPHBIE 1 https://myschool.edu.r
COCTMHEHUS u/
bubmmoreka [{OK
33 OcHOBHBIE TIOHATHUS XUMHUH 1 https://myschool.edu.r
BBICOKOMOJICKYJISIPHBIX COSMHEHUI u/
OCHOBHBIE METO/IBI CUHTE3A bubmoreka LHOK
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHHIA. 1 https://myschool.edu.r
[TnacTmacchl, kKaydyku, BOJOKHA u/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
KoauvecTBo yacos
Jara
Ne DJIeKTPOHHbIE
Tema ypoka Konrpoasbnbie | IlpakTuyeckue | H3y4de
n/n Bceero (uudposbIe)
padoTbI padoThI HUSA
oOpa3oBaTe/ibHbIE
pecypcsbl
bubnuoreka [JOK
1 XUMHUUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs 1 https://myschool.edu.r
KOH(UTyparus aToMOB u/
9 [Tepuonnueckuii 3akoH u Ilepuoanueckas 1 bubnunoreka [JOK
chcTEMa XUMHUYECKUX 35ieMeHToB /JI. W. https://myschool.edu.r
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MeneneeBa, uX CBsI3b C COBPEMEHHOM TEOpUEH
CTPOEHUSA ATOMOB

u/

3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB
XHUMHYECKUX JIEMEHTOB M UX COSMHECHUH TI0
rpymnnaM U nepuojam. 3HaueHue
MEPUOANYECKOTO 3aKOHA U CUCTEMBI
xuMmudecknx anemMenToB .. Menieneena B
Pa3BUTHH HAYKH

bubmmoreka [{OK
https://myschool.edu.r
u/

Crtpoenue BemecTBa. XUMHUUYECKAsI CBSI3h, €€
BH/JIBI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOU
cBs3u. BogopoaHas cBsizb

bubmmoreka [{OK
https://myschool.edu.r
u/

BaneHnTHOCTh. DJEKTPOOTPUIIATENBHOCTb.
Crenens okucieHus. BerecTsa MOJNEKYISIpHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHUS

bu6moreka [IOK
https://myschool.edu.r
u/

[TonsiTue o gucnepcHeIX cucteMax. ICTUHHBIE 1
KOJIJIOMJTHBIE pacTBOPBI. MaccoBast 10JIs
BEIllECTBA B pPacTBOpE

bu6mmoreka [IOK
https://myschool.edu.r
u/

Knaccudukanus 1 HOMEHKIAaTypa
HEOpraHMYecKUux coequHeHui. ['enernyeckas
CBSI3b HEOPraHUYECKHX BEIIECTB, Pa3IMUHBIX
KJIaCCOB

bu6mmoreka [JOK
https://myschool.edu.r
u/

Kinaccudukanys XuMU4eCcKUX peakiuii B
HEOpPraHWYECKON M OPraHuYeCKON XMMUM. 3aKOH
COXpaHEHUsI MACChl BELIECTB; 3aKOH COXpPaHEHUs
Y MPEBPAIICHUS PHEPTUU TPU XUMHUUYECKHX
peakuusx

bubmuoreka [JOK
https://myschool.edu.r
u/

Ckopoctb peakuuu. OOpaTuMble peakuy.

bu6mmoreka [JOK
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XUMHYECKOE PAaBHOBECUE

https://myschool.edu.r
u/

[Ipaktuyeckas padora Ne 1. «BrnusHue

bubmmoreka [{OK

10 pa3u4YHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM https://myschool.edu.r
pEaKIUm» u/
DnektponuTHdeckas auccounanus. [lonstue o bubnuoreka [JOK

1 BOI0poiHOM ToKasaresne (pH) pactBopa. https://myschool.edu.r
Peaxun nonHoro oomena. ['maponms u/

OpPraHWYECKUX W HEOPTraHUIECKHUX BEIICCTB
OKHCIIUTENEHO-BOCCTAHOBUTENLHBIE PEAKIIHH. bubmoreka LOK
12 [Tonsatue 06 >nMeKTpoM3E PACIIABOB U h;tps:/ /myschool.edu.r
. u
PacTBOPOB coJieit =
bu6mmoreka [IOK
«TeopeTndyeckne OCHOBBI XUMHUM» u/
Mertaiel, ux noJsioxkenue B [lepuoanueckoit bu6mmoreka [JOK

14 cucTeMe XuMuueckux snemeHTon JI. U. https://myschool.edu.r

MenpeneeBa 1 0COOEHHOCTH CTPOEHUST aTOMOB. u/
OO6mue ¢puznuecKre CBOMCTBAa METAIOB
bubnuoreka [JOK

15 CruiaBbl METAIJIOB. DIIEKTPOXUMUYCCKUAN PST https://myschool.edu.r
HaIpsHKEHUH METaJlIOB u/

XUMHUECKHE CBOMCTBA BAKHENUILINX METAIIOB bubmorexa [IOK

16 (HaTpuii, Kanuii, KaJabIMii, MAaTHUHA, aTFOMUHHI) h;tps:/ /myschool.edu.r

o u
U UX COCIUHEHNH =
17 XUMHYECKHE CBOMCTBA XpOMa, MEOU U UX Bbubanoreka [IOK
p 5
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COEIMHEHUN

https://myschool.edu.r
u/

XuMHYecKre CBOMCTBA IIMHKA, JKeje3a U UX

bubmmoreka [{OK
https://myschool.edu.r

18 .
COCITMHEHUI u/
[Tpaktuyeckas pabora Ne 2. "Pemienue Bubmmorexa [IOK
19 SKCIIEPUMEHTAIIBHBIX 33134 [0 TEME https://myschool.edu.r
" U_/
«Mertamsn»
Hewmeramner, ux nonoxenne B [lepuoiueckoit Bubmmoreka [OK
20 CHCTEME XUMHYECKHX 2eMeHToB JI. 1. https:/myschool.edu.r
MeHeneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB uf
dusnuecKrue CBOWCTBA HEMETAIIIOB. bubmmorexa IIOK
21 ANNOTPONHS HEMETAILIOB (Ha IPHMEpE h;tps./ /myschool.edu.r
u
KHCJIOpoJia, cepbl, hochopa u yriepoa) =
bu6mmoreka [IOK
99 XUMHUYECKUE CBOMCTBA T'aJIOTEHOB, CEPHI M UX https://myschool.edu.r
COEIMHEHU N u/
bu6mmoreka [JOK
93 XuMHUYECKUe CBOMCTBA a30Ta, hocodpa 1 ux https://myschool.edu.r
COEIMHEHU M u/
bubmuoreka [JOK
24 XUMUYECKUE CBOMCTBA yriiepoia, KpEMHUS U UX https://myschool.edu.r
COCIVHEHUN u/
o5 IIpuMeHeHre Ba)KHENIINX HEMETAJUIOB U UX bubnuoreka [IOK

COEIMHEHUN

https://myschool.edu.r
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u/

O0006111eHME ¥ cUCTEMAaTHU3allis 3HAHUH 110 TEME
«Hemerannpr». BeruuciaeHus o ypaBHEHUSIM

bubmmoreka [{OK
https://myschool.edu.r

26
XUMHUYECKUX PEAKIUi U TSPMOXUMHUCCKUEC u/
pacd€Thl
IMpaxtrueckas pabota Ne 3. «Pemenue bubmiorexa [OK
27 IKCIEPUMEHTAIBHBIX 3a/1a4 [10 TEME https://myschool.edu.r
"Hemertanabl"» u/
bu6moreka [IOK
08 KonTposnsHast paboTa o Temam «MeTautbi» | https://myschool.edu.r
«Hemeramie» u/
bu6moreka [IOK
Heopranudeckne u opraHmdecKue OCHOBAHUS u/
AMpOTEPHBIE HEOPraHUYECKHE U OPTaHUYECKHE bubmmorexa IIOK
30 coennuenus. | eHeTHUecKas CBI3b h;tps:/ /myschool.edu.r
u
HEOPraHMYECKUX M OPraHUYCCKUX BEIICCTB =
Posb XUMUH B 00ECIIEUEHUH DKOJIOTHYECKOH, Bubmorexa [IOK
31 SHEPTreTUYECKOM U MUIIEBON OE30TIaCHOCTH, h;tps:/ /myschool.edu.r
u
Pa3BUTHH MEUIIMHBI =
I[Ipencrasienus 06 OOIKMX HAYIHBIX IPUHLIUIIAX bubmorexa [IOK
32 MIPOMBIIIICHHOTO TOTYUEHHS BaKHEHIIINX h;tps./ /myschool.edu.r
u
BEIIECTB u/
bu6mmoreka [JOK
33 YenoBek B MUPE BEIIESCTB M MAaTEPUAIIOB

https://myschool.edu.r
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 knace/ Tabpuensia O.C., Octpoymos U.T'., CiiankoB C.A., AKIHOHEPHOE
obmectBo «M3marensctBo «IIpocBerieHne»

* Xumus, 11 xnace/ I'abpuensa O.C., Octpoymos U.I'., CnagkoB C.A., AKIIMOHEpPHOE
obmectBo «M3marensctBo «lIpocBereHne»

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

1. lNadpuensu O. C. Xumus. 10 xnacc. bazoBbiit ypoBeHb: yue0. 1is o0iieoOpa3oBar.
yupexenuit/ O.C. 'abpuensH. — 7-e u3f., crepeorui. - M.: [Ipoga, 2011.

2. Tabpuensu O. C. Xumus. 11 xnacc. ba3oBbiil ypoBeHb: yue0. s
obmeoopazosar.yupexaeanit/ O.C. ['abpuensa. — 8-¢ uz., crepeorurr. - M.: JIpoda, 2013.
3.T'abpuensn O.C. I[Iporpamma kypca xumuu st 8§ — 11 kaccoB o01ieo0pa3oBaTebHBIX
yupexaenuii, - M.: lpoda, -2011 r.;

4. Xumus. 8-11 knaccel: pabouune mporpammel 1o yueorukam O.C. ["abpuensHa :
n3gaTenbcTBo « YUUTEIIby, 2014 1.;

5.Iloypounsle pa3pabotku no xumuu H.IL. Tpoery6osa u M.}O. 'opkoBenko; Mockaa;
Bako2016

6.KMMBbI H.I1.Tpoery6oBa ; Mocksa; Bako 2016

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

NHTEPHET

1. «kEgunas xomtekus Ludposeix O6pazoBarensubix Pecypcosy (Habop nudpoBbIx
pecypcos k yueonukam O.C. 'abpuensna) (http://school-collection.edu.ru/).
http://him.1september.ru/index.php— xypran «Xumus.

2. http://him.1september.ru/urok/-Matepuaisi Kk ypoky.

3. http://formulad44.narod.ru Kypc opranndeckoit xumuu 3a 10 kinacc

4. http:/www.schoolchemistry.by.ru lllkosnbHast XUMHS - CIPABOYHUK

5. www.edios.ru — Dioc — HEeHTp TUCTAaHIIMOHHOTO 0Opa30BaHUS

6. www.km.ru/education - yueOHbIe MaTepHraibl U CIOBapH Ha caiite «Kupuiut u
Medoauii»

7. http://djvu-inf.narod.ru/ - snexrponnas 6ubiHoTEKa
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