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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoNIO)keHU «CTpaTerud pas3BuTUsl BocnuTaHus 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 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS 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, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUs. OTH IIEHHOCTH KacaloTcs
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 00IIero oOpa3oBaHMS CpPEICTBAMHU 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 MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE
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.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U 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 JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSA 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 ¢ OOmMMM UEMSIMH U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIYEHUS B JKU3Hb COLIMYMa, 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 SIBJISIOTCS OCHOBBI 0Aa30BOM 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 OOIIUX MOHSTHH, 3aKOHOB M 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  3HAHUHW Ha  OMNpeeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
npelcTaBieHuit o0 cTpoeHuu BemiecTB. CBelneHUs 00 U3ydaeMbIX 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 XUMUYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX 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
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOJOJOTHMUECKHUX MO3UIUM,



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
o0pa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIEro o0pa3oBaHUs, IPU ONpPeEICICHUN
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 OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIOIH30BAHMS, TTOTIOJHEHHS YHEPTETUUECKUX 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 XUMUYCCKUMHU SBIICHUSIMU.

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

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM 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).

Peanu3anus 60CRUMAMEIbHO20 MOTeHIHAaIa ypoka
NpeamnoJaraer cieayouiee:

YCTAHOBJICHUE JOBEPUTEIbHBIX OTHOIIEHUU MEXKIY YYUTEIEM M €ro yYCHUKaMH,
CIIOCOOCTBYIOIINX TMO3UTHBHOMY BOCIPHUSATHIO YUYAIIUMHCS TPeOOBAaHUN U MPOCHO
YUHTENs, TPUBJICUYCHUIO WX BHUMAaHUS K OOCYXKIaeMoill Ha ypoke HH(OpMaIuu,
AKTUBU3AI[MU UX MIO3HABATEIHHOU €SI TENbHOCTH;

noOyX/JIeHHEe IIKOJFHUKOB COONIOAaTh HA YPOKE OOMENPUHSATHIE HOPMBI
MOBEJICHUSI, TpaBWIa OOIIEHUS CO CTapIUMU (YUUTENIIMH) U CBEPCTHUKAMU
(oOyuaromuMucs ), MPUHIUIBI YIeOHOW JUCITUTUTHHBI U CAMOOPTaHU3AINH;
MPUBJICYEHUE BHUMAHMS IIKOJIBHUKOB K LIEHHOCTHOMY acCMEKTy H3y4aeMbIX Ha
ypOKax SIBIICHWM, OpraHu3aius UX pabdoThl C MOJy4aeMOW Ha YPOKE COIHATBHO
3HAUMMON HHpOpMalMEed — HWHULMUPOBAHUE €€ OOCYXIEHUS, BbICKa3bIBAHUS
YYaIIUMUCSA CBOETO MHEHHUS IO €€ TOBOY, BEIPAOOTKHU CBOETO K HEW OTHOIICHUS;



WCTIONB30BAaHUE  BOCHHUTATEIBHBIX  BO3MOXKHOCTEH  COJEp)KaHUS  y4eOHOTO
npeaMeTa yepe3 JEMOHCTPALUIO JIETSM MPUMEPOB OTBETCTBEHHOTO, TPAXkKIaHCKOTO
MOBEJICHUSI, TIPOSIBJICHUS YEJIOBEKOJIIOOUS W J0OpOCEepACHYHOCTH, 4depe3 MoAdop
COOTBETCTBYIOIIIUX TEKCTOB JJsi UYTEHUS, 3a7ad JUId pPEIIeHUs, MpoOIeMHBIX
CUTYyalui sl 0OCYKJIEHUS B KJIacce;

OpUMEHEHHE Ha  YpPOKE€  HHTEPAaKTHBHBIX  (GopM  pabOThl  ydalIuxcs:
WHTEJUICKTYalbHbBIX,  JICJIOBBIX,  CUTYallHOHHBIX  WIP,  CTHUMYJIUPYIOIINAX
MO3HABATENbHYI0 MOTHBAlMIO IIKOJBHHUKOB, JTUCKYCCHH, KOTOpBIE JalOT
y4YaluMcsi BO3SMOXKHOCTh MPUOOPECTH OMBIT BEJCHUSI KOHCTPYKTUBHOTO JIMAJIOTa;
rpynmoBoil paboTel uiau paboThl B Mapax, KOTOPhIE yUaT NIKOJIBHUKOB KOMaHIHOM
paboTe 1 B3aMMOJCHCTBHIO C IPYTUMH JIETHMU;

BKJIIOYCHHE B YPOK WIPOBBIX TMPOIEAYpP, KOTOPBIE IOMOTAIOT TMOJACPKaTh
MOTHBAllMIO JeTed K TIOJYYCHHIO 3HAaHWH, HaJaKWBAaHUIO TIO3UTHBHBIX
MEXKIUYHOCTHBIX ~ OTHOIIEHWH B  KJAcce, IOMOTAlOT  YCTaHOBJICHHIO
no0poxkenaTebHON aTMocdhephl BO BpeMs YpOKa;

opraHu3anus InedCcTBa, HACTABHUYECTBA MOTHBHPOBAHHBIX M JPYJAMPOBAHHBIX
yUyaluxcsi HaJl UX HEYCIEBAIOIMIMMH OJHOKIACCHUKAMH, JAFOIIETO IIKOJIhHHKAM
COILIMAJIHO 3HAYUMBIH OMBIT COTPYIHUYECTBA U B3AUMHON MTOMOIIIH;
UHUIUUPOBAHUE M TOJJIEpPXKKAa  HCCIEJOBATEIbCKONW  JESTEIbHOCTH
IIKOJIFHUKOB B paMKax peaiu3aldd UMHU WHAUBUIYAIbHBIX U TPYNIOBBIX
UCCIEIOBATENbCKUX TMPOEKTOB, YTO JacT IIKOJbHHKAM BO3MOXKHOCTH
npruoOpPECTH HABBIK CAMOCTOATEIBHOTO PEIIEHUs TEOPETUUECKON MPOOIEMBI,
HaBbIK TEeHEpUpPOBaHUA U OQGOpMJIEHUS COOCTBEHHBIX UJEH, HaBBIK
YBAXUTEIBHOTO OTHOWICHUS K YYXHUM HAEsIM, 0oQOpMICHHBIM B paboTax
ApYTUX HCcleqoBaTeei, HaBbBIK MyOJIUYHOTO BBICTYIUICHHUS TeEpen
ayIuTOpUEH, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOCH TOYKHU 3PECHUS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKON XUMHUH

[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 BeulecTB. l'oMonorus, wu3zoMepusa. XuMHUYecKas CBSI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
Ba)KHEUILINX MPEACTABUTENIEH KIAaCCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IPEBPALLCHUI0 OPTaHUYECKUX BEILIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHuss W TOPEHHUs), HaXOXKACHUE B MPUPOJE, IMOIYYECHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MOJINMEPU3ALIMH ), TOJIyYEHUE U IPUMEHEHHE.

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

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— TpPOCTEHIINN MpeACTaBUTENb AJKHHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHHsS U HUTPOBAHUA), MOJIYYEHUE U NPUMEHEHHE. Tomyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YII€BOAOPOAOB. lIpupoaHbiil ra3 M IIOIYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KamMeHHbIN
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOIYKTOB PEAKIIUN ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JleHCcTBHE METAHOJIA U 3TAHOJA Ha OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

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

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUMU OKHUCICHHUS U BOCCTaHOBJIICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3TepuuKaiim), mojydeHue u mpuMeHEHue.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE 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 M XMMHUYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Kaue€CTBEHHbIE PEAKLUUU OJAHOATOMHBIX CIHMPTOB (OKUCIEHUE ATaHOJa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThl: CBOWCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEaKIUN).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSApHbIE coeauHeHus. [lepBuunasi,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATypauus OEIKOB IpU
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 COEAMHEHUN —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaAMETHBIX CBA3€U IIPU U3YYCHUHU OPTaHUYECKON XUMUHU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIH (PakT, rumnoTesa,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
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, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMble, TOTUIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMuueckud anemMeHT. AtoMm. Aapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYpAIUsi AaTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIeHTHAsl HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIbI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

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

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Homenxkmnartypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TTPU XUMUUECKUX PEAKIIHIX.

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

OnekTponauTnyeckas auccornuanus. CruiibHbIE U cliabble nekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taomui «llepuoauueckas cucrema XUMU4YecKux snemeHToB J[. .
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXUMHYECKHUE PACUEThl, PACUYETHI C HMCIIOJIb30BAHUEM MOHATHS «MacCOoBas
JIOJISl 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, 9SKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAIOB, CEIIBCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMSA ITPOI'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). HaydHOo-MeToauyeckol OCHOBOW st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTAaTOB OCBOCHHMS MpenMera «XUMHUsS» Ha YpOBHE CPEIIHEro
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 YOEXKJIEHUMN JTUUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XUMHUUYECKOT0 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, JYXOBHO-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 pEe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMUS» OTpaxkaroT
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, BBINOJHEHUU
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,
MOCTOSTHHOTO TPYJla 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, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBSI3aHHbBIE C XUMHUYCCKUMHU SBICHUSMU,
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) popMupoBaHus 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,
ITOBCEHEBHOM XKU3HU U B TPYIOBOM 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, KYPEHUS );

5) TpyA0BOro BOCIIMTAHMS

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

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBIEHHOCTH (B paMKaxX CBOEIrO Kjacca, 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;

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

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

9KOJIOTUYECKHU II€JI€CO00PA3HOr0 OTHOIICHUSI K MPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

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

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIONE30BAHNS;

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

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

7) HEeHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTAaBICHUS 00 OKPY)KAIOIIeM MHpE KaK O €IWHCTBE MPUPOJBI U YETOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HANpaBICHHOCTH W Ba)XXHOW pOJIH B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHENIHOTO TPyAa H OKOJOTUYECKH KOMGPOPTHON IKH3HU KaXKIOTO HICHA
00111eCTBA;

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



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUI, YMEHHUS JIeJ1aTh 00OCHOBAaHHBIE 3aKJIFOUEHHS 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 MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

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 npodeccuoHaIbHON
NEATEIbHOCTH.

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, OTPAXKAIOIINC
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, UCCIICTOBAHUC, Ha6JII-OI[CHI/IC, HN3MCPCHUC, SKCIICPUMCHT U z:pyme);

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

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCITO0JIh30BaTh OCBOCHHBIE

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

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATHBHBIMH W PETYJIATHBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENENIATh eI JESITEIbHOCTH, 3ajJaBas IMapaMeTpbl W KPHUTEPUH UX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

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



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1JI1 OOBSICHEHUS OTNIENbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISBIIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B paccMaTpUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

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

2) 6a3oBbIe HCCIeA0BaATEIbCKUE TeHCTBUS:

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

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (QOPMHUPOBAHMS THUIIOTE3BI 10 MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYITHUPOBaTh
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBATh WHQPOPMAIIUIO PA3NMYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEEIIEHHOrO 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 WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
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 BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAlMeHl pe3yJIbTaTOB TMO3HABATEIBHOU JEATEeIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss e€ Ieau W 3aJa4yd, KOHTPOJIUPOBaTh M IO Mepe
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:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHHUM SIBJICHUMN



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U 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:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi Gopmyia (pa3BEpHyTass U COKpalléHHAs), MOJb, MOJISIpHAas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TCOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (DAKTONOTHYECKHE CBEICHUS O CBOMCTBaX, COCTaBe, TMOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
yCTaHABIMBATh X B3aUMOCBSI3b, MCIOJIH30BaTh COOTBETCTBYIOUIUE TMOHATHS MpPU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYecKMX BEIIeCTB M ypPaBHEHHMA XHWMHUYECKHX PpEaKIIuil,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne COoequHEHUN (yrieBOAOPOAbI, KHUCIOPOI U a30TCOIECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUs OTHAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOINWICH, AalleTHJICH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpPraHUYECKUX COCTMHEHUSX (OJJMHAPHBIE U KPATHBIE);



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

c(OpMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB,  CTPOEHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, GeH30J, METAaHOJ], STAaHOJ, STUJICHIJIUKOJb,
[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(hOpMUPOBAHHOCTb YMEHHMS XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
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);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOAaTh  TMpaBUiia  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHATh Ha mpuMepax CIocOOBI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
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(hOpMUPOBAHHOCTb  TPEACTABICHUM: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
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 ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMALNSA, OKHCIUTENIb, 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
MpY XUMHYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUM SI3bIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M IPAKTHUYECKOM AEATEIHHOCTH YEJIOBEKA;



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

c(OpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETaIlIEHasl U3BECTh, MUThEBAS COAA, IUPUT U APYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEIETKH KOHKPETHOrO BelllecTBa (aTOMHAasi, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIECTB IO MX COCTaBy K OMNpeaeiaEHHOMY Kiaccy/rpymnie
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 (QYHKIUHY;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XMMUYECKUE CBOWCTBA HEOPraHMYECKUX  BELIECTB  PA3JIUYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IMYHBIM NpPH3HAKaM (YUCIY M COCTaBY pEarupyrolluX BEIIECTB, TEIUIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIIM HOHHOTO 0OMEHa, yUUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAaHUYCCKUX
BCIIECTB;

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

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pPEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYCCKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH TPEJACTABICHUNA 00 OOIMMX HAYYHBIX MPUHIIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XMMHUYECKUX PEaKIMIX, MacChl BEIIECTBA MJIM 00bEMa T'a30B 10 M3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUU COOJIIOIaTh MpaBuia MOJIb30BAHUS XUMUYECKOM
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
HKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHAa BOAOPOJa B MPUCYTCTBUU KaTalU3aTopa,
OTpEJICTICHHE Cpebl 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 «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YNbTAThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

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



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMaCHOCTh BO3JCHCTBHS HA KMBBIE OPTaHU3MbI ONPE/ICIEHHBIX BEIIECTB, TOHUMAs
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumenoBanue pa3aeioB u

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne n/n Konrpoabubie | IIpakTHyeckue
TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopus crpoenus 3 0 0 bubnuoreka [{OK https://m.edsoo.ru
' OPraHUYECKUX COCTMHEHUN A. bubanorexa POIII https://resh.edu.ru
M. bytnepoBa
Hroro mo pazueny 3
Pa3znes 2. YrieBoaopoanbl
21 [IpenenvHbIE YrIIeBOOOPOIBI — 5 0 0 bu6mmoreka IIOK https://m.edsoo.ru
' AIIKAHBI Bubmuorexa POIII https://resh.edu.ru
HenpenenbHbie yrieBo10pOIbL: bu6mmoreka [IOK https://m.edsoo.ru
2.2 6 0 1
aJIKCHBI, aJIKaJIMCHBI, aJJKUHBI bubanorexa POIII https://resh.edu.ru
bu6mmoreka LIOK https://m.edsoo.ru
2.3 A 2 0 0
POMATHHCCRHE YTICBOAOPOAH bubnuotexa POIII https://resh.edu.ru
I1
24 IJ)I P;I;(())mc{)H: I:;T:Iq;;m 3 1 0 bubmuoteka [{OK https://m.edsoo.ru
' r AOPOZA Bbubnuorexa POIII https://resh.edu.ru
nepepaboTka
Utoro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
bub OK https://m.edsoo.ru
3.1 Cruptsl. DeHon 3 0 0 nommorexa Ll .

Bbubaunorexa POIII https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Ypoku
(AKnacc):https://www.yaklass.ru/p/himija/9-
3.9 Anpneruasl. KapOoHoBBIS 7 0 1 klass/organicheskie-veshchestva-

' KUCIOTHL. CII0MKHBIE 3UPBI 102302/karbonovye-kisloty-122869
bu6mmoreka LIOK https://m.edsoo.ru
bubnuotexa POIII https://resh.edu.ru
bu6mmoreka LIOK https://m.edsoo.ru

. 1 0

3.3 YTIeBOzI 3 bubnuotexa POIII https://resh.edu.ru

Wroro mo pazueny 13

Paznea 4. A3orconepskamue Oprannyeckue coeIuHeHus

bu6mmoreka IIOK https://m.edsoo.ru
bubmuorexa POIII https://resh.edu.ru

4.1 AMUHBI. AMUHOKUCIIOTHI. beliku 3 0 0

Hroro mo pazgeny 3

Pasnen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS

51 [Tnactmaccel. Kayuyku. 5 0 0 bubmuoteka [{OK https://m.edsoo.ru
' Bosokna bubnuotexa POIII https://resh.edu.ru
Hroro mo pazgeny 2

OBIIEE KOJJMYECTBO YACOB I1O

I[TPOTPAMME 34 2 2



https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
. bubmmoreka [{OK
Crtpoenue atomoB. [lepuoandeckuit 3aKoH
https://m.edso0.ru
1.1 u Ilepuorueckasi cucTeMa XUMUYECKAX 3 0
LUM bubanorexa POIII
snementoB /1. . Meunneneesa https:/resh.edu.ru
Bu6auomeka I|OK
19 Crpoenue BeniectBa. MHOrooOpasue 4 0 https://m.edsoo.ru
' BEIIECTB Buéauomexka P31l
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
1.3 XUMHUUYECKHE PEAKIINU 6 1
bearh bubmuoreka POIII
https://resh.edu.ru
Hroro mo pazgeny 13
Paznen 2. Heoprannyeckasi XuMusi
bubnuoreka [JOK
https://m.edsoo.ru
2.1 Mertamisl 6 1
bubmuorexa POIII
https://resh.edu.ru
b K
2.2 HemeTamner 9 1 nomotexa [0
https://m.edso0.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

Bbubauorexa POIII
https://resh.edu.ru

CBs3b HCOPraHNn4C€CKUX U OPpraHuv4CCKux

2.3 2
BEILECTB
HWroro mo pasueny 17
Pazgen 3. Xumus u sKu3HbL
bubmmoreka [{OK
https://m.edsoo.ru
3.1 XUMUSA ¥ KA3HDb 4 Enbmiorexa PRI
https://resh.edu.ru
Hroro mo pasueny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Ne KoauuecTBO YacoB
n/ Tema ypoka Bcer | Kontpoasn | IIpakTuyec DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE PeCypChl
I 0 ble padoThI KHe padoThl
[pezenTtanus (MH®OYPOK): https://infourok.ru/prezentaciya-
predmet-organicheskoj-himii-10-klass-4554865.html Ypox (Lludposas
N 6ubnunoreka): https://app.onlineschool-1.ru/10-klass/himiya/predmet-
peaMeT . S : :
o organicheskoj-himiil/article Buneoypox: http://school-collection.edu.ru/
OpraHUYECKON -
R VYpox (Sxmacce): https://www.yaklass.ru/p/himija/10-klass/osnovy-
’ 1 organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-
BO3HHUKHOBCHHE, - . .
khimicheskogo-stroeniia-organiches -6447217 Buneoypok
pa3BuTHE U . .
SHANCHIC (MuTepypox): https://interneturok.ru/lesson/chemistry/10-
HateHn klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-
veschestv-v-zhizni-cheloveka Ypoxk
(POI):https://resh.edu.ru/subject/lesson/6149/
Buneoypok: http://school-collection.edu.ru/ Buneoypoxk
(MuTepypox):https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e# Ypox (fkimacc):
Teopust crpoeHust https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
OPraHU4YEeCKUX 6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-
coequHeHu A. M. 1 konfiguratciia- -6447220 https://www.yaklass.ru/p/himija/10-

byrtneposa, e€
OCHOBHBIE
MIOJI0XKEHUS

klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-

khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217 Ypok
(LIudposas 6ubnuoreka):https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-himi/article IIpe3enTanus

(MH®OVYPOK): https://infourok.ru/teoriya-stroeniya-organicheskih-
soedineniy-umk-rudzitis-1651623.html



https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://resh.edu.ru/subject/lesson/6149/
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html

IIpencrasnenue o
KITacCU(UKAITUN
OpPraHUYECKUX
BEILIECTB.
Howmenknarypa
(cucremaruyeckas)
U TPUBHAJIbHBIE
Ha3BaHUs
OpPraHUYECKUX
BEILIECTB

Buneoypok: http://school-collection.edu.ru/ Buneoypok
(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy Ypox
(SKmnacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-
6447504 ITpe3zenTtanus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-
organicheskih-soedineniy-497334.html https://infourok.ru/prezentaciya-
nomenklatura-organicheskih-soedinenij-5322147.html

AJIKaHbBI: COCTaB U
CTpPOEHUE,
TOMOJIOTUYECKUN

pAaA

Buneoypok: http://school-collection.edu.ru/ Buneoypoxk
(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-
fizicheskie-svoystva Ypoxk (Iludpoas
o6ubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/predelnye-
uglevodorody-alka/article Ypoxk
(POI):https://resh.edu.ru/subject/lesson/6151/

MertaH u 3TaH —
MpocTeuimne
MpeICTaBUTENN
aJIKaHOB

Buneoypok: http://school-collection.edu.ru/
Ypox(AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-
fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
[pezenTanus (MHOOYPOK): https://infourok.ru/prezentaciya-po-
himii-na-temu-alkani-klass-1043265.html Ypok (Ludposas
o6ubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/predelnye-
uglevodorody-alka/article Ypok
(POII):https://resh.edu.ru/subject/lesson/6151/

AJIKEHBI: COCTaB U
CTPOEHHUE, CBOWCTBA

Buneoypok:http://school-collection.edu.ru/
Ypox(AKIIACC):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889



http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-
i-fizicheskie-svoystva IIpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-
klass-5028230.html Ypoxk (L{udposas
6ubnunoreka):https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
uglevodorody-alk/article Ypox
(POLL):https://resh.edu.ru/subject/lesson/5412/

DTWIEH U PONUICH

VYpox (AKimacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
Buneoypok:http://school-collection.edu.ru/ [Tpe3enTarus

— TpOCTEHIIINE (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-

MIPEACTABUTEIHN klass-5028230.html Ypoxk (Ludposas

AIIKEHOB 6ubnunoreka):https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
uglevodorody-alk/article Ypok
(POI):https://resh.edu.ru/subject/lesson/5412/

[IpakTunueckas

pabora Ne 1.

«ITonyyenue

ATUJICHA M U3yYEHUE
€ro CBOMCTB)

AJIKaaueHsbl.
byraguen-1,3 u
MeTtunOyraauen-1,3.
ITony4yenune
CHHTETHYECCKOTO
KaydyKa U pe3UHbI

Buneoypox: http://school-collection.edu.ru/ Ypoxk (SKmnacc):
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkadieny-6899278 (Buaeoypox
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-0sobennosti-
svoystv-sopryazhennyh-alkadienov IIpe3enTanus
(MH®OYPOK)https://infourok.ru/prezentaciya-po-himii-na-temu-
alkadieny-10-klass-4636620.html Ypoxk (Lludpoas



https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
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oubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article

AJIKVHBI: COCTaB U

Buneoypok: http://school-collection.edu.ru/
Ypox(AKiacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

O0COOCHHOCTH . A .
— 6579439/alkiny-atcetilen-i-ego-gomologi-6892969 Buaeoypok
P ’ . (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
TOMOJIOTUYCCKUN . . . .
10 A klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-
pAL UeTmfeH fizicheskie-svoystva-poluchenie IIpe3enTamus
MpoCTeHIIiH (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
TPEACTABITEND alkini-klass-1243319.html Ypox (Lindposas
ATHHOB oubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
Beruucnenus no
11 ypaBHeHI/I}Ov
XUMHUYCCKOU
peaxkuu
Buneoypok: http://school-collection.edu.ru/
Ypox(AKmnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/areny-benzol-i-ego-gomologi-6912879 Buaeoypok
ApeHbl: 6eH30J1 1 - )
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
TOJIYOJI. . . . )
12 klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-
ToOKCMYHOCTh . .
poluchenie-i-fizicheskie-svoystva Ypoxk (Lludpoas
apeHoB oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-ill/article Ypox
(POILL):https://resh.edu.ru/subject/lesson/4775/
[IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-
I'enetnueckas cBs3b ) X ) )
EBOIODOIOB geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-
13 r HOPOAOB, 1540148.html Buneoypok: http://school-collection.edu.ru/ Ypok

MMpUHAJICKAIIUX K
Pa3JIMIHBIM KJIacCaM

(Lludposas 6udbamoreka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
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[Ipuponusie
HUCTOYHUKHU
YII€BOAOPOJOB:
IIPUPOJIHBIN a3 u

[pezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html

14 Buneoypox: http://school-collection.edu.ru/ Ypoxk (Lludposast
TOTYTHbIC o6ubnuoTeka):https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-
HE(TSIHbIE Ta3bl, . .

gazl/article Ypox (POLL):https:/resh.edu.ru/subject/lesson/6148/
He(Th U MPOJYKTHI
e€ mepepaboTKu
ITpupoansie [Tpesentamus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
HWCTOYHHUKHU himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
YIJIEBOJOPOJIOB: Buneoypok: http://school-collection.edu.ru/ Ypok

15 MIPUPOIHBIN ra3 u (AKmnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
MIOITyTHBIE 6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
He(TAHBIE TA3bI, VYpox (LHudposas 6mbmmoTeka):https://app.onlineschool-1.ru/10-
He(Th U MPOTYKTHI klass/himiya/neft-i-sposoby-eyo-pererabotkil/article Ypok
e€ mepepaboTKH (POL):https://resh.edu.ru/subject/lesson/6148/

KonTposbnas

16 paboTa 1o paszaerny

«YTIIeBOOPOIBI»
[Tpesentanms (MHDOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
[IpenenvHbie :
O THOATOMHBIC Buneoypok: http://school—colIectlon.(_edtf:ru/ Ypok
17 CIMPTEL: METAHON I (HKnacc):https://www.ve}k-lass.ru/p/hlml|a/10.—klassltfqIevodorodv—
6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
ITAHOI. Ypok (Hudposas 6ubnuoTeka):https://app.onlineschool-1.ru/10-
Bonoponwas casisp klass/himiya/neft-i-sposoby-eyo-pererabotkil/article Ypox
(POII):https://resh.edu.ru/subject/lesson/6148/

18 MHoroaroMHbIe [Ipezentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-

CIIUPTHI: himii-klass-po-teme-mnogoatomnie-spirti-3539968.html Buneoypoxk:
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STHJICHTJIUKOIb U
TIIULEPUH

http://school-collection.edu.ru/ Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-
fenolov Ypoxk (Lludposast 6udnamnoTexa):https://app.onlineschool-
1.ru/10-klass/himiya/mnogoatomnye-spirty/article

@DEeHOJI: CTPOEHHUE
MOJIEKYJIBI,
¢buznueckue u

[Ipesentanus: https://infourok.ru/prezentaciya-po-himii-fenoli-klass-
1535601.html Buneoypoxk: http://school-collection.edu.ru/ Ypox

19 (Ilmdposas 6mdbamoTeka):https://app.onlineschool-1.ru/10-

XUMHUYCCKUEC .. .

. klass/himiya/fenol/article Ypoxk

CBOWCTBA, .
(POL):https://resh.edu.ru/subject/lesson/5727/

IMIPUMCHCHUC
[IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-aldegidi-i-ketoni-klass-1535664.html Buneoypok:http://school-
collection.edu.ru/ Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/10-

AJbIETuIbL: klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-

dbopmanbaerua u 6777547 Buneoypoxk (MHTEPYPOK:
20 . . . -
areTanbIeT U, https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-
ATeToH karbonovye-Kkisloty/karbonilnye-soedineniya-stroenie-izomeriya-
nomenklatura Ypoxk (Lludposas 6ubnanoreka):https://app.onlineschool-
1.ru/10-klass/himiya/aldegidy-i-ketonyl/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4776/
[Tpesentanms (MHDOYPOK):https://infourok.ru/prezentaciya-po-

o himii-na-temu-karbonovie-kisloti-klass-2203040.html

JTHOOCHOBHBIE -

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

npeienbHbIe . )

KapGOHOBBIE Ypok(AKmnacce):https://www.yaklass.ru/p/himija/10-klass/aldegidy-

21 CHCTOTEL ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-

MypaBbHHAs U
YKCYyCHas

gruppa-6795067 Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-Kkisloty/karbonilnye-
soedineniya-stroenie-izomeriya-nomenklatura
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https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-
karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-
nomenklatura

[IpakTnueckas
pabota Ne 2.
22 «CBoiicTBa
pacTBOpa yKCyCHOM
KHUCJIOTBI»
CreapuHoBas u
OJICMHOBAsI i . )
—— [Ipesentamus (MHDOYPOK):https://infourok.ru/prezentaciya-vysshie-
23 ’ k -Ki -10- - . :http: -
npeCTaBHTemH arbon_ovve kisloty-10-klass-5542540.html Buneoypoxk:http://school
collection.edu.ru/
BBICIIINX
KapOOHOBBIX KHUCJIOT
[Tpesentauust (MHOOYPOK):https://infourok.ru/prezentaciya-po-
Mpb1a Kak coau - .
himii-na-temu-milo-klass-841231.html4Buneoypok:
BBICIINX
https://youtu.be/2gggOIQfSwe Ypoxk
24 KapOOHOBBIX .
(PDOII):https://resh.edu.ru/subject/lesson/5952/ Ypox
KHCIIOT, UX MOIOLIEe o I
T (AKJTACC):https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-
A zhiry-6850158/myla-sms-6876211
CrnosxHble 3(UpPBI
KaK MPOU3BOHbBIC )
Ypok (Hudposas 6ubnuoTeka):https://app.onlineschool-1.ru/10-
25 KapOOHOBBIX N . . .
klass/himiya/slozhnye-efiry-zhiry/article
kucnot. ['uaponus
CIIOXHBIX 3(UPOB
Kupb1: ruIpoIH3, Bugeoypoxk:http://school-collection.edu.ru/ IlpeseHTanus
26 TIPUMCHCHHC, (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-zhiri-
OnoJlorHYecKast

POJIb )KUPOB

1728121.html Ypok
(AKnacc):https://www.yaklass.ru/p/himija/10-klass/slozhnye-
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efiry-i-zhiry-6850158/zhiry-6849681 Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry Ypok
(P31):https://resh.edu.ru/subject/less52/ on/59

VrieBoasl: cocTas,

Mpe3senranus :https://infourok.ru/prezentaciya-po-
himii-na-temu-uglevodi-klass-1962863.html
Buaeypok:http://school-collection.edu.ru/ Ypok

KITacCUHUKAIHS. (AKnacc):https://www.yaklass.ru/p/himija/10-
97 Bakueiimmne klass/uglevody-prirodnye-soedineniia-
NPe/ICTaBUTEIN: 6835083 /Kklassifikatciia-uglevodov-6828518 Buaeoypok
TITI0K03a, hpyKTO3a, (MHTEPYPOK):https://interneturok.ru/lesson/chemistry
caxaposa /10-Klass/uglevody/uglevody-klassifikatsiya-i-sostav-
uglevodov Ypok
(P31):https://resh.edu.ru/subject/lesson/6150/
Ypox (POII):https://resh.edu.ru/subject/lesson/5413/start/150714/
[Ipesentanus (MHOOYPOK): https://infourok.ru/prezentaciya-po-
Kpaxman 1 himii-polisaharidi-klass-908646.html Ypok
(AKJIACC):https://www.yaklass.ru/p/himija/10-klass/uglevody-
28 HEILTOTo3a KA prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
[IPUPOIHBIE Buzieoypok
HOTHMEDH (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
Buneoypok: http://school-collection.edu.ru/
KoHnTponsHas
29 paboTa 1o pasneny

«Kucnopoaconepxa



https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry
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IMUe OpraHu4CcCKuc
COCAUHECHUA»

AMUHBL: METUJIAMUH

Buneoypok: http://school-collection.edu.ru/ ITpe3entamus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
aminy-10-klass-4410983.html Ypoxk
(AKnacc):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-

30 Y aHWJIUH 6585751 Ypoxk (Lludposas 6ubamorexa):https://app.onlineschool-
1.ru/10-klass/himiya/aminy/article Bumeoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-
fizicheskie-svoystva
Buneoypok: http://school-collection.edu.ru/ ITpe3enTarus
(MH®OYPOK):https://infourok.ru/aminokisloti-prezentaciya-k-uroku-
AMWHOKHUCIIOTHI KaK klass-815105.html Ypox (SKmacc):https://www.yaklass.ru/p/himija/10-
amdoTtepHbIe klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-
OpraHn4ecKue soedineniia-6853801 Buneoypoxk
31 COEJIMHEHHU S, UX (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-klass/belki-i-
OMOJIOTHYECKOE nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot Ypok
3HaueHue. [lenTuast (IIndposas 6ubimoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypoxk
(POI):https://resh.edu.ru/subject/lesson/4743/
Buneoypok: http://school-collection.edu.ru/ ITpe3entanus
(MH®OI'OPOM):https://infourok.ru/prezentaciya_po_himii_na_temu_be
benku kak Iki_10_klass-557089.htm Ypok
32 MIPUPOAHBIE (AKmacc):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
BBICOKOMOJIEKYJISIPH soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170

bIC COCIMHCHUA

Buneoypok
(MHTEWYPOK):https://interneturok.ru/lesson/chemistry/10-klass/belki-
i-nukleinovye-kisloty/belki Ypox (Lludposa
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oubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-

belki/article Ypox (POI1I):https://resh.edu.ru/subject/lesson/4743/
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OCHOBHBIE TTIOHATHUSI
XUMHHA
BBICOKOMOJICKYJISIPH
BIX COCTUHCHUIN

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYJISIPH
BIX COETMHEHUI.
IImacTmaccer,
Kay4JyKH, BOJIOKHA

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

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME
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11 KVIACC

Ne KoanuecTBo yacoB
n/ Tema ypoka Bcer | KoHTpoJibH IpakTnueck DJleKTPOHHBbIE HU(PPOBBHIE 00pPa3oBaTeIbLHbIE PeCypChl
n 0 ble padoThl He padoThl
[Ipezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-
elektrona-v-atome-klass-587955.html Buneoypoxk: http://school-
. collection.edu.ru/ Ypok

XUMUYECKUI PJIEMEHT. .
(POIL):https://resh.edu.ru/subject/lesson/6479/

ATOM. DIEKTpOHHAS 1 .

KOH(UTYDALIA ATOMOB YpOK(HKnacc):https:_/_/w_vvw.vaklass._ru/_p/hlm||a/11- _
klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-
model-stroeniia-atoma-6936621 Ypoxk (Lludposas
oubmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk1/article

Hepuoamyecknit 3aKoH [Tpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-

u I[leprouueckast periodicheskiy-zakon-klass-2508756.html

CUCTEMA XUMHUYECKUX Buneoypok:http://school-collection.edu.ru/

anemenToB /l. 1. 1 VYpoxk(AKnacce):https://www.yaklass.ru/p/himija/11-

MeHnneneeBa, UX CBA3b C klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-

COBPEMEHHOU Teopuen zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-

CTPOEHHUS aTOMOB 6948490

3aKOHOMEPHOCTH [Tpezentauus (MHOOYPOK):https://infourok.ru/prezentaciya-

M3MCHEHUSI CBOMCTB po-teme-pshe-d-imendeleeva-klass-3247664.html

XMUMHMYECKUX JIEMEHTOB Buneoypoxk:http://school-collection.edu.ru/

U UX COCIMHCHHUI 110 1 Ypoxk(AKnacce):https://www.yaklass.ru/p/himija/11-

CPYIIIaM U [IEPUOJIAM. klass/osnovnye-poniatiia-i-zakony-khimii-

3HayeHue 6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-

TIEPUOINYECKOTO 3aKOHA soedinenii-po-perioda_-6957324
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U CUCTCMBbI XUMHWYCCKHUX
anemenTtoB /JI.W.
Menpeneena B
Pa3BUTHUH HAYKHU

CrpoeHue BeniecTna.
XuMudeckas CBSI3b, €€
BH/JIbI; MEXaHU3MBI
o0pazoBaHus
KOBAJICHTHOU CBS3H.
Bonoponnas cBs3p

[IpezenTtanus (MH®OYPOK):https://infourok.ru/prezentaciya-
himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
Buneoypox:http://school-collection.edu.ru/
VYpox(AKmnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170 Buaeoypoxk
(MHTEPYPOK):https://interneturok.ru/book/chemistry/11-
klass/himiya-11-klass-rudzitis-g-e#

BanenTHOCTS.
DIIEKTPOOTPHUIIATETLHOC
Th. CTETICHb OKHUCIICHUS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHS

[Ipesentanust (MHDOYPOK):https://infourok.ru/prezentaciya-k-
uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-
okisleniya-282695.html Buneoypox:http://school-
collection.edu.ru/ Bugeoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
Klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-
vozmozhnosti-atomov-himicheskih-elementov Ypok
(POII):https://resh.edu.ru/subject/lesson/6332/

[TonsiTue o AUCTIEPCHBIX
cucremMax. VIcTUHHBIE 1
KOJUIOUJTHBIE PACTBOPBI.
MaccoBas gois
BEIIECTBA B PaCTBOpE

[Tpesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
Buneoypok: http://school-collection.edu.ru/
Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/dispersnye-sistemy-smesi-6980590
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-
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https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii

veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
Ypok (Hudposas 6ubmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCAUHCHUH.
I'enetmueckas CBI3b
HEOPraHUYECKUX
BEIIECTB, Pa3JIMYHBIX
KJ1acCOB

Buneoypok: http://school-collection.edu.ru/ ITpe3entamus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-klass-
geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html

Knaccuduxarus
XUMHUYECKUX PEAKIUN B
HEOpraHU4YeCKOu u
OPraHN4eCKOM XUMHUH.
3aKOH COXpaHEHHUS
MacChl BEIIECTB; 3aKOH
COXpaHEHUs U
MpEBpAIICHUs SHEPTUU
MIPU XUMUYECKUX
peakumsx

Bupneoypok: http://school-collection.edu.ru/ [Tpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-klass-
geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html

CKOpOCTh peakIluu.
OOpaTtumbIe peaKIvu.
XuMHUeckoe
paBHOBECHE

[Tpezentauus (MHOOYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
Buneoypok: http://school-collection.edu.ru/
Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-
reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-



https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii

reaktsii Ypox (Lludpposas Oubmmoreka):https://app.onlineschool-
1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article

[IpakTuyeckas padora
Ne 1. «Bnusinue

10 pa3nu4HbBIX (HaKTOPOB

Ha CKOpPOCTh

XUMHUYECKON PEAKIIUN»

DNeKTPOTUTHYCCKAs [Tpesentauus (MHOOYPOK):https://infourok.ru/prezentaciya-

pucconuarus. lonsrue elektroliticheskaya-dissociaciya-klass-3049118.html Bumeoypok:

0 BOZIOPOZIHOM http://school-collection.edu.ru/

nokazarene (pH) Ypox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-

11 pactBopa. Peakiun rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-

HOHHOTO OOMEHa. pokazatel-ph-rastvora-7048767 Buneoypok

IMaaponus (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

OPraHNYeCKHUX U klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-

HEOPraHWUYCCKUX elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-

BELIECTB dissotsiatsiya-reaktsii-ionnogo-obmena
Ypoxk(AKimacce):https://www.yaklass.ru/p/himija/11-
klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-
vosstanovitelnye-svoistva-nemetallov-7164468 I1pe3enTanus

OkucauTenbHo- . . -
(MH®OYPOK):https://infourok.ru/prezentaciya_okislitelno-

BOCCTaHOBUTEJIbHbBIC ol ccii 11 Klass.48185L him B '

12 peaxiau. TonsTHe 06 vosstanovitelnye reg cii ass- .htm Buneoypoxk:
http://school-collection.edu.ru/ Ypoxk (L{udposas

AJIEKTPOJIN3E PACILIABOB i

. oubnroreka):https://app.onlineschool-1.ru/11-

U PacTBOPOB COJIEH - L - .
klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-
i-rastvorl/article

13 KonTtponsHas pabota o



https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article

pasneiy
«Teopernyeckue
OCHOBBI XUMUN»

Mertamisl, X
MOJIO)KEHHUE B
[Tepuonnueckon
CHUCTEME XUMUYECKUX
anemenTtoB /1. W.

Buneoypoxk:http://school-collection.edu.ru/
Ypox(Sxmnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-
metallov-7183914 Buaeoypok

14 (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

MenpeneeBa u ; . . .
klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-

0COOEHHOCTH CTPOCHUS . . .
vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz Ypox

aromoB. OOmue .

. (Iludpoas 6mbmmoTeka):https://app.onlineschool-1.ru/11-

(bu3uvecKue CBOMCTBA o .
klass/himiya/metally/article

METaJJIOB

CrinaBbl METaJIOB. Ypox(P3I):https://resh.edu.ru/subject/lesson/4961/

15 DNIEKTPOXUMHUYECKUA [Tpezentauust (MHOOYPOK): https://infourok.ru/prezentaciya-
AN HAPSIKEHU na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-
METAJIOB 4703809.html Buaeoypok:http://school-collection.edu.ru/
XuMudeckre cBolicTBa
Ba)KHEHIIINX METAJIJIOB

16 (HaTpHii, KaIHii,

KaJIbIIMI, MarHui,
ATFOMUHHN) U UX
COEUHEHNN
[IpesenTanums :https://multiurok.ru/files/priezientatsiia-na-tiemu-
X UMIeCKIe CBONCTEA mletalIy—pobochnvkh—podqh.html Buneoypoxk:http://school-
collection.edu.ru/ Buneoypox
17 XpoMa, MeJU U UX

COEIMHEHUN

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://resh.edu.ru/subject/lesson/4961/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
http://school-collection.edu.ru/
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally

i-nemetally/perehodnye-metally
VYpox(AKinacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310

XUMHYECKHE CBOUCTBA

[Ipesenranus

(MH®OYPOK):https://infourok.ru/material. html?mid=35890
VYpox(AKmacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-
7224313 https://www.yaklass.ru/p/himija/11-klass/kharakteristika-

18 IIUHKA, JKeJie3a U uX metallov-7200709/tcink-i-ego-soedineniia-7224311 Buaeoypok
COEIMHEHU N (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-
i-nemetally/perehodnye-metally
VYpox(POI):https://resh.edu.ru/subject/lesson/3534/
[IpakTrueckas padoTa
Ne 2. "Pemenue
19 AKCIIEPUMEHTAIIbHBIX
3a7a4 1o TeMe
«Metamb»"
Hemeramnsl, ux
MIOJIOKEHHUE B [Tpezentauus (MHOOYPOK):https://infourok.ru/prezentaciya-
[Tepuoauueckoit po-himii-nemetalli-klass-2669698.html Buneoypok:http://school-
20 CHUCTEME XMMHUYECKUX collection.edu.ru/ Ypoxk (Lludposas
anemenToB /. U. oubmmoTeka):https://app.onlineschool-1.ru/11-
Meunpeneesa u klass/himiya/nemetally/article Ypox
0COOCHHOCTH CTPOCHHUS (POII):https://resh.edu.ru/subject/lesson/5939/
aTOMOB
21 ®dusnueckue CBOMCTBA [Tpezentanust (MHOOYPOK):https://infourok.ru/prezentaciya-



https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://infourok.ru/material.html?mid=35890
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/3534/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html

HEMETaJJIOB.
Annorponus
HEMETAJIJIOB (Ha
pUMepe KUCIOPO/Ia,
cepsl, pochopa u
yriiepoja)

po-himii-nemetalli-klass-2669698.html Buneoypok:http://school-
collection.edu.ru/ Ypox (Ludposas
oubnmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article Ypox
(POIL):https://resh.edu.ru/subject/lesson/5939/

XUMHYECKHE CBOUCTBA

VYpox(AKmacc):https://www.yaklass.ru/p/himija/11-

22 raJIOr€HOB, CEPHI U UX klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-
COEIMHEHU I 7265030
Buneoypoxk:http://school-collection.edu.ru/
XHWMHUYECKHE CBOMCTBA Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemis
23 a3zoTta, pocodpa u ux try/11-klass/osnovnye-metally-i-nemetally/azot [IpezenTarus
COEIMHEHU N (MH®OYPOK):https://infourok.ru/prezentaciya-azot-i-ego-
soedineniya-klassi-825492.html
[Tpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-k-
X HMIICCKIE CEONCTRA uroku-elementi-ivqruppi-qIavnov_—podqruppi-2533214.html
Bupaeoypok:http://school-collection.edu.ru/
24 yriiepoaa, KpeMHUS U o
1X COCHTHCH ypox(}IKnacg):f_lttps://www. yaklass.ru/p/himija/ 11—_
klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027
[Ipumenenne
o5 Ba)KHEHIIINX
HEMETAIIJIOB B UX
COEIUHEHNN
O06o0011IEHNE U
CUCTeMaTH3aIIHs
26 3HAHMMU 10 TeMe Pemry EI'O:https://ege.sdamgia.ru/
«Hemerammb.

Brraucnennsa no



https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/azot
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/azot
https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-klassi-825492.html
https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-klassi-825492.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://ege.sdamgia.ru/

YPaBHEHUSAM
XUMHUYECKUX PEAKLIUHI U
TEPMOXUMHUYECKHE
pacy€Thl

27

[IpakTuyeckas pabora
Ne 3. «Permienue
AKCTIIEPUMEHTAIBHBIX
3a7a4 1o TeMe
"HemeTamnsl"y

28

KonTponsHas pabora no
TeMaM «MeTaJuIeD) U
«HemeTtamie»

29

Heoprannueckue u
OpraHUYeCKHe KUCIIOTHI.
Heopranuueckue u
OpraHvyecKue
OCHOBaHUS

30

AmdoTtepHbIe
HEOpPraHU4ecKue u
OpraHuvecKue
COCIIMHEHUSI.
I'eHeTnueckas cBs3b
HEOPraHU4eCKuX 1
OpPraHUYeCKUX BEIICCTB

31

Ponb xumuu B
oOecreueHU
3KOJIOTHYECKOH,
SHEPreTUYECKON U
MHUILEBOM

Ypoxk (Hudposas 6ubnmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizvl/article
Ypox(P3I):https://resh.edu.ru/subject/lesson/3514/



https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/

0e30MacHOCTH,
paSBI/ITI/II/I MCAUITUHBI

32

[IpencraBnenus 06
OOIIMX HAyYHBIX
TPUHIIAITAX
MIPOMBIIIIEHHOTO
MOJIYYCHHS] BAXKHEUIIINX
BEIIIECTB

33

Yenosek B MUpE
BCIICCTB U MaTCpuaioB

Buneoypok:http://school-collection.edu.ru/ ITpe3enramus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-himiya-
ekologiya-zdorove-3157847.html

34

XUMUS U 3JJ0pOBbE
yeoBeKa

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34



http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 xknacce/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIIMOHEpHOE

O6H_ICCTBO ((I/I?)I[aTCJIBCTBO «HpOCBGIJ_IeHI/IC»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. Xumus. [Inanupyemsie pe3ynbratel. Cuctema 3aianuii. 8—9 kiacchbl: mocooue
JUIs yuuTenei oomeoOpasoBart. yupexaeHuii / A. A. Kasepuna, P. I'. lIBanosa, /I.
10. To6potun; oa. pexn. I'. C. Kosaneoi, O. b. JlorunoBoii. — M.:
[Tpoceemienue. — 2013. — 128 c.

2. Xumus. Temarnaeckuii KOHTpoib. 8—9 kimaccel / A. A. KaBepuna, I'. H.
MomnuganoBa, M. I'. Cractuna. — M.: HantmonansHoe o6pa3oBanue, 2022. — 160 c.
(®I'OC. Tematnueckuil KOHTPOJIB).

3. Ho6potun 1. 1O. Kontponupyromias GyHKIHS MIKOILHOTO XUMHYECKOTO
skcriepumenTa // Xumus B mkoie. — 2017, — Ne 3.

4. Epbirun . I1., umkun E. A. Metoauka penieHus 3aa4 no XuMuu: y4eo.
nmocoOue It CTYICHTOB TIeJl. MH-TOB 10 OMoJ. u XxuM. criell. — M.: [IpocBemenne,
1989. - 176 c.

5. 3notHukoB . I'. XuMHUeCKUN SKCIEPUMEHT Kak crielupuuecKuii MeToq



oOyuenus // IlepBoe centsiopsi. — 2007. — Ne 24,

6. Momuanona I'. H., Cractura M. I'. KonndecTBeHHBIE OTHOIICHUS B XUMUU //
Xumus 11 KoasHUKOB. — 2020. — Ne 4,

7. Obmast meToauka o0yuenus xumuu B 1ikose / P. I'. iBanosa, H. A.
INopoaunosa, /1. FO. JloOpotun u ap.; nox pen. P. I'. IBanosoit. — M.: [Ipoda,
2008. — 319 c. (Poccuiickas akanemust ooOpazoBaHus — yuutenio). A.A. Kasepuna,
P.I'. ViBanosa. I'n. HopmatuBHas 6a3a XuMu4yeckoro oOpa3oBaHus B cpeHEN
IIKOJIE.

8. Xumusi. Perienre 3aanuii MOBBIIIIEHHOT'O W BRICOKOTO YPOBHS CIIOKHOCTH.
Kak monyunts makcumanbHbii 6amn Ha EI'D: yue6. mocobue / A. A. KaBepuHa,
I'. H. MomnuanoBa, H. B. Ceupunenkona, C. B. CtaxanoBa. — M.: HTemiekT-

Lienp,

2015. - 216 c.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HUHTEPHET

VYpox (POII) https://resh.edu.ru

VYpox (HcmopTan) https://nsportal.ru

(AKmacce) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru

[pezenranus (Muadoypoxk) https://infourok.ru



bubaunoreka IIOK https://m.edsoo.ru
[Ipe3enranus (3uanuno) https://znanio.ru
Pemry EI'3: https://ege.sdamgia.ru/
VYpoxk : https://urok.1sept.ru

Ypok, npe3erranuu:https://multiurok.ru

Ypoxk(®OKCDOP/):https://foxford.ru

Onucanue MaTepuaibHO-TeXHUYecKoi 0a3bl HeHTpa «Touka pocray,
HCII0JIL3YEeMOI0 U1 peajn3aluu
o0pa3oBaTe/bHBIX IPOrPAaMM B PpaMKaXx NpenoAaBaHUsl XUMHUH

«ndposas madoparopus mo xumuu VilLab»
1 becipoBOAHOM MYJIbTUIATYMK C 3-Ms BCTPOEHHBIMU JaTYMKaMu | 1IT.

2 JlaTunk ONTHYECKOM INIOTHOCTH 525 HM 1 1mIT.

3 Habop abopatopHOit OCHACTKHA 1 KOMILI.

4 Kaoens USB coenuauTenbHbIN 1 mIT.

5 3apsaHoe yerpoiicTBo ¢ kKabenem miniUSB 1 mir.

6 Ananrep Bluetooth Bepcuu He Hike 4.1 Low Energy 1 mr.

7 Kpatkoe pyKOBOJCTBO IO AKCIUTyaTalluu | IIT.

8 I[IporpamMmmHoe obecrieuenue Ha ueni-Hocutesne 1 mir.

9 Mertoanyeckrue peKoMEHIaIuu 1Mo padoTe ¢ mudpoBoi naboparopueii (40 padoT) 1 miT.
10 IMacopt «{udposas madoparopus no xumuu Vilaby 1 mr.

11 CocraB Habopa 1a60paTOPHON OCHACTKH:

Boponka

CrakaH macTUKOBBIN TUI 1

Jloxkeuka 1Sl COKUTaHUS

MepHas mkana

CrakaH mIaCTUKOBBIN THI 2

unuHap MEPHBIN ¢ HOCUKOM

Yamka [letpu ¢ KpbIIKOU
[Inarenp-noxkeyka

Cnucok nabopatopHbix paboT B 10 kmacce

Ne Ha3zBanue nabopatopHoii paboTbI
n/n

1.  |M3ydeHue Temreparypbl KUIIEHHs CIIUPTOB




2.  |OxucieHue CnupToB

3. [M3yueHue CHIIBI OJHOOCHOBHBIX KAPOOHOBBIX KHCIOT

Cnucok nabopatopHbix padoT B 11 ximacce

Ne Hazpanue nabopatopHOit paboThI
/1
1.  |Ompenenenue TEIIOTHl peaklMy HEUTpanU3aluu
2.  OnpezneneHue TEIUIOTH paCTBOPEHUS Ccyiabdara Oapusi
3. |OnpezneneHue TETUIOBBIX 3PPEKTOB PACTBOPEHUS BEUIECTB B BOJIE
4. Tennora ruaparanuu

5. Onpenenenue pH pacTBopoB coJieit







	инициирование и поддержка исследовательской деятельности школьников в рамках реализации ими индивидуальных и групповых исследовательских проектов, что даст школьникам возможность приобрести навык самостоятельного решения теоретической проблемы, навык ...

