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HOACHHUTEJIBHASA 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 MPOTpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOoJIOkeHUH «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
oO1iel cTpareruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yabTaTOB OOy4YeHMs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBbI0 M TPUPOAHON cpene. Peamusyercss xumuyeckoe oOpa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a TaKXke C YYETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpAa, OCO3HAHUS B3aUMOCBS3M MEXIY
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 JKU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MMaCHOCTH U OXPaHbBI 3JJ0POBBSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0m@as W HEOpPraHWYecKas XWUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K U3Y4YeHHIO Yy4eOHOro Marepuajga u oOyClOBIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKMX U DIIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs IMEpBOHAYATLHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO o0Ommero oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOAOJOTMUYECKUX IMO3UIIUH,



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

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE O XMUMHYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMH, PACKpPBIBAIOT €€ pOJIb B II03HABATEIBHOW U NPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOpPYECTBA B O0JACTH TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCSA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOjieMax, CBSI3aHHBIX C XHMHEH, KPUTUUYECKH OCMBICIMBATH UH(POPMAIUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHeHMsS] 3HAHWM, PEIICHUS WHTE/UICKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera «XUMHS» ~ JTAaHHOTO  ypOBHS  WM3Y4YEHUS  OPHUCHTHPOBAHO  Ha
dbopMupoBaHue y 0O0Yy4YarOIIUXCS MUPOBO33PEHYECKON OCHOBBI JUIsI TTOHUMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYHIT MEXKIy HOBBIMH (akKTaMHM U TEOPETHUYECKUMU
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 M COLMAIHM3ALIUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
Pa3TUYHBIX BHJIOB JICSITEIBHOCTH: pEHIeHUs MpoOjieM, TMOWCKa, aHalu3a W
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIENI0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMUHU.

B mpakTtuke mnpenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0pa3oBaHUs, TaK ¥ HA YPOBHE CPETHETO OOIIEro oOpa3oBaHus, MMPH ONPEICICHUN
COJIEpKAaTENIbHOM XapaKTEPUCTUKU I1eJed HW3Y4YeHHs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YE€JIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MpeaMeTa SBISIETCS. BIIOJIHE ONPaBJaHHbIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3blKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMUYECKUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

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

Hapsiny ¢ atuMm, comepxaTenbHas XapaKTepUCTHKA LEJeH U 3a/lay U3ydeHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
OpernojjaBaHud  XMMUU B OoJblIed  cTermeHu  OTHAETCS  MpeAnoyYTeHUe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUN M MPUMEHEHHUS UX B PEAJIbHON KHU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

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

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIETEHI[UI), HMMEIOIIUX YHHUBEPCAJIbHOE 3HAYEHUE JMJISI Pa3IUYHbIX BHUJOB
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 BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BaTh
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, HA0TI01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTU, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMOHAILHOTO MPUPOOTIOIB30BAHMS, TTOTIOJHEHHS YHEPTEeTUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW IS TPUHSATUS TPAMOTHBIX PEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

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

OO61iee 4ncio 4acoB, OTBEAEHHBIX ISl M3YYCHHUS] XUMUH, HA 0a30BOM YpPOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer opraHnyeckon XMMHUHU: €€ BO3ZHUKHOBEHHE, PAa3BUTHE U 3HAUYCHUE B
MOJIyYeHHMM HOBBIX BEIIECTB W MarepuanoB. Teopuss CTPOCHHsSI OpPraHUYECKUX
coenuHenuii A. M. bytnepoBa, e€ ocHOBHbIE MONOXkeHUs. CTPYKTypHBIE (OPMYIIbI
OpraHMYecKuX BellecTB. ['omoiorus, uzomepus. XuMudeckas CBs3b B OpraHUYECKUX
COEIMHEHUSX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccuukaluu OpraHuyeckux BemecTB. HomeHkmatypa
OpraHMYeCKUX COEIMHEHMM  (CUCTeMaTuyecKkas) M  TpHUBUAJIbHbIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHepUMEHTAIbHBIE METOAbl M3yYeHUsS BEHIECTB W HUX MPEBPAILCHUN:
O3HaKOMJIEHHE ¢ O0pa3laMyd OpPraHMYECKHX BEIIECTB M MaTepHhajlaMyd Ha WX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIECTB, HAOIIOJEHUEe U ONHUCaHUe
JEMOHCTPALMOHHBIX OMNBITOB IO IMPEBPAIEHUI0 OPraHUYECKUX BELIECTB MpPH
HarpeBaHuu (IUIaBJIeHHUE, OOYTIIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBl: COCTaB M CTPOCHHE, TOMOJIOTUYECKHI pAn. MeraH W 3TaH —
POCTEHIIINE MPECTABUTEIN AIKAHOB: (PU3MUYECKUE M XUMUUYECKHE CBOMCTBA (PEaKInu
3aMEUIEHUs U TOPEHUS), HAXOKIECHUE B IPUPOJIE, TOITYYEHNUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, FOMOJIOTMYECKUW psii. DTUJIEH W IPONWIEH —
POCTEHIIINE MPECTABUTEIN AIKEHOB: (U3UUYECKUE U XUMUUECKHE CBOMCTBA (peaKInu
TUAPUPOBAHMS, TaJOT€HUPOBAHUS, THApPATAllMM, OKHUCIEHUS M MOJUMEPHU3ALINH),
MOJIyYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyrtaawesn-1,3 u wetunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHYECKUE CBOMCTBA (peakuusi mnoiaumepusannu). llomydyeHne CcUHTETHYECKOTO
KayudyKa U pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTUYECKAN psAN. ALETUIIEH —
MPOCTENIINI MPEACTaBUTEIb ATKUHOB: COCTaB, CTPOCHHUE, GU3NYECKUE U XUMUYECKUE
CBOMCTBa (peakluu TUJPUPOBAHUSA, TaJOT€HUPOBAHUS, TUIApaTallid, TOPEHUsA),
MIOJIyYEHHE U IPUMEHEHUE.

Apenbl. benzon: cocTtaB, cTpoeHue, (U3MUECKHE U XHUMHUYECKHE CBOMCTBa
(peakuuu rajoreHMpoBaHUS M HUTPOBAHMWsS), NOJYYEHHE W NPUMEHEHHE. [0ayon:
cocmas, cmpoenue, uzuueckue u XuMuyeckue ceotucmea (peaxkyuu 2an02eHupo8aHusl
U HUMposaHus), noaydenue u npumerenue. TOKCUHYHOCTh apeHOB. ['eHeTHUecKast CBA3b
MEXIY YII€BOA0POIaMHU, IPUHAIICKAIIMMH K Pa3IUYHBIM KIJIACCaM.



IIpuponHble MCTOYHUKM  YyriaeBonopoAoB. llpupomHelii ra3 u DONyTHBIE
HepTanble Ta3pl. Hedptpb m €€ mnpoucxoxaenue. CrnocoObl mnepepaObOTKH HeTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYECKHUW), mnupoau3. [Ipoaykrsl
nepepaboTKu He(TH, UX NPUMEHEHHE B NPOMBIIUIEHHOCTH M B ObITy. KaMeHHbII
yroJib U MPOAYKTHI €r0 NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHUsI BEIIECTB W MX IPEBPALICHUN:
O3HAaKOMJIEHHE C 00pa3laMu IUIaCTMACC, Kay4yKOB M pe3uHbl, Koyekuuu «Hed1b» u
«YTonp», MOAEIUPOBAHUE MOJIEKYJ YIVIEBOJAOPOAOB U TaJlOT€HONPOU3BOAHBIX,
pOBEJICHNE IPAKTUYECKON pabOThl: MOTYyYEHUE ITUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Brluncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMUECTBA
UCXOJTHOTO BEIIECTBA WWJIM MPOAYKTAa pPEaKIMH IO HU3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJAHBIX BEIIECTB MJIU MPOIYKTOB PEAKIIHH ).

Kuciopoaconep:kaniue opranudeckKue coeJMHEHUs

[IpenenpHbIe OAHOATOMHBIE CIIUPTHI. METAaHO U 3TaHOJ: CTPOCHHE, (PU3NUECKUE
U XMMHUYECKHE CBOMCTBA (peaklMy ¢ aKTUBHBIMH METaJJIaMH, TaJOTr€HOBOAOPOIaMU,
ropeHue), NpuMeHeHue. BogopoiHbie CBA3M MEXKy MOJICKYJIaMu CIIUPTOB. [lelicTBue
METaHoJIa ¥ ATAHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaToMHbI€ CIIUPTHI. DTUICHTIIMKOIb U TIUIEPUH: CTPOCHUE, PU3UUYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJECHUCTBUE CO IIEJIOYHBIMU METajUlaMH, KaueCTBEHHAas
peaKkiusi Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBre Ha opranu3M 4desioBeka. [Ipumenenue
[JIMIEPUHA U STUICHTIIUKOJIA.

@®eHoN:  CTpOEHHME MOJIEKYJbI, (U3MUECKMe UM XHMHUYECKHE CBOWCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anbaerunsl U kemonsi. DopManbIeru, aleTanbIeTH]l: CTPOCHUE, GU3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMM OKHUCJIEHUS W BOCCTAHOBJICHHUS, Kau€CTBEHHBIEC
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIPEACIbHBIE KapOOHOBBIC KHCIOTH. MypaBbUHAsS W YKCYCHas
KHUCIIOTBI: CTpOCHHE, (pU3MdyecKkne W XUMUYECKHE CBOMCTBa (CBOMCTBA, oOmue ais
KJIacca KUCTIOT, PeakIus dTepuduKanumn), noaydyeHue u npuMenenne. CtreapuHoBas u
OJIEMHOBAsl KUCJIOTHI KaK MPEJCTAaBUTEIH BBICIIMX KapOOHOBBIX KHCIOT. MbIIa Kak
COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnoxxnble dQUpHl Kak MPOU3BOAHBIC KAPOOHOBBIX KHUCIOT. [ MAPONH3 CIIOXKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenne xupoB. buonorndeckas poib KUPOB.

VYTreBoasl: cocTaB, KiIacCH(pUKAUS YTIEBOAOB (MOHO-, AU- W TIOJUCAXAPHUIBI).
I'moko3a — mpocTedmnii MoOHOcCaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIbI,
du3ndyecKkue M XUMUYECKHE CBoWcTBa (B3ammojeicTBue ¢ ruapokcuaom memu(ll),
OKHCJIEHHE aMMHUA4YHBIM pacTBOpoM okcupaa cepedOpa(l), BocctaHOBIeHUE, OpOXKEHUE



TJIFOKO3bI), HAXO0XK/JEHUE B IPUPO/JIE, TPUMEHEHHE, Onoioruyeckasi posib. GOTOCUHTES.
OpyKTO3a KaK U30MEp IIIOKO3HI.

Kpaxman u unemnonosza Kak OpUpoAHble NoiuMepbl. CTpoeHue Kpaxmaia u
HeUoNo3bl.  Pu3nueckue W XUMUYECKHE CBOMCTBa Kpaxmana (TUIpOJu3,
KaueCTBEHHAsI PEAKIUs C HOJIOM).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YYEHHUSI BEIIECTB W HMX MPEeBpallcHUN:
MpOBEJICHNWEe, HAOIIOJIEHUEe W ONHCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE HTaHOJIA
okcumoM wmenu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TIMIIEpUHA C
ruapokcugom meau(ll)), ampaerugoB (OKHCICHHME aMMUAYHBIM DPACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(ll), B3zaumoneicTBHE Kpaxmaiga C HOIOM),
POBEICHUE MTPAKTUUECKON pabOoThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHnie 3agaun.

Brruncnenus mo ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMUECTBA
UCXOJTHOTO BEIIECTBA WJIM MPOAYKTAa pPEaKIMH 110 HM3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJAHBIX BEIIECTB WU MPOYKTOB PEAKIINN ).

AzoTcoaepxkanife OpraHuuecKue CoeIMHEHNUS.

AMMHOKHUCITIOTBI Kak aM(OTEpHbIC OpraHUYeCKHe coeIuHeHus. Duzndeckue u
XUMHYECKHUE CBOMCTBA aMUHOKUCIOT (Ha TpuUMepe INHIKMHA). buojoruyeckoe
3HauYe€HUE aMUHOKUCTOT. [lenTusl.

benku Kkak TpPUPOIHBIE BBHICOKOMOJIEKYJSIpHBIE coeauHeHus. [lepBuynas,
BTOpUYHAST W TpPEeTUYHAs CTPYKTypa OeikoB. XHMHUYECKHE CBOMCTBAa OEJIKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIE PEaKluy Ha OeNKu.

OKCHEepUMEHTAJIbHBIE METO/Abl H3y4YeHHUs BEIIECTB W WX MPEBPAIICHUN:
HAOJIIO/ICHUE M OINKMCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpHU
HarpeBaHUMU, IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMoJieky IsipHbIe COeIMHEHUsI

OCHOBHbIE TOHSTUS XHUMHUU BBICOKOMOJEKYJISIDHBIX COEIMHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJMMEPHU3ALNH, CPEAHSS MOJEKYJspHas
Macca. OCHOBHbIE METOABl CHHTE32 BBICOKOMOJEKYISIPHBIX COCIUHEHHN —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCAIIHS.

OKCIEpUMEHTAIIbHBIE METOJbl H3Y4Y€HHUsS] BEIIECTB U UX MPEBpaALICHUN:
O3HAKOMJICHHE € 00Opa3laMu TPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAacC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexxnpeaMeTHBIX CBSA3EH MPU M3YYEHUH OPraHMYecKor Xumuu B 10
KJIacCE€ OCYILECTBISIETCA YEepe3 HUCIOIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHSATUN, TaK U TOHSTUH, SIBISIOIIUXCA CUCTEMHBIMHU JJISI OTHAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmue ecTeCTBEHHO-HAy4YHBIC TMOHSTHUS: SIBICHWE, HAyYHBIA (akT, THIOTE3a,
3aKOH, TEOpHs, aHaIM3, CHUHTE3, Kiaccu(uKaims, MNEePHOAUYHOCTh, HAOIIOJCHUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICITMPOBAHHE.

®dwusuka: Matepusi, YHEprusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUICCKHIA
YpPOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBa, (pu3mUeckue
BEJTUMYHMHBI U €IUHUITBI UX U3MEPEHUS.

buonorusi: knetka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢orocuHTe3, OWOIOTUYECKHM aKTHUBHBIE BellecTBa (O€NKH, YIIIEBOABI, JKHPHI,
(bepMeHTHI).

['eorpadus: MuHEpasbl, TOPHBIE TOPOJBI, IOJIE3HBIE HCKOMAEMbIE, TOIUIHBO,
PECYpCHI.

TexHomorusi: MuIEBbIe MPOIYKTH, OCHOBBI PAIMOHATIBHOTO MHUTAHUS, MOIOIIHNE
CpeICTBa, JIEKAPCTBEHHBIE M  KOCMETHYECKHE TMpemnaparbl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAS N HEOPTAHUYECKAA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuUMHUYECKHUI AeMeHT. AToM. SAapo aroma, M30TOIbI. DJIEKTpOHHAsT 000JI0YKa.
DHepreTuyeckre YpPOBHHU, MOJIYPOBHU. ATOMHBIE OpOUTamH, S-, P-, O- 3JIEMEHTHI.
Oco0eHHOCTH paclpeieieHHs] DJIEKTPOHOB IO OpOUTaIsIM B aToMax AJIEMEHTOB
NEPBBIX YETHIPEX MEPUOJIOB. DICKTPOHHASI KOHPUTYpaLKs aTOMOB.

[Tepuonnueckuit 3akoH u Ilepuoguueckass cucrema XMMUYECKHX 3JIEMEHTOB /.
N. MenneneeBa. CBsi3pb MNepuoaMYECKOro 3akoHa H Ileproanveckoil CHUCTEMBI
xuMmuuyeckux snaemeHtoB JI. M. MenpaeneeBa ¢ COBPEMEHHOW TEOPUEHW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMCTB XMMHYECKHUX JJIEMEHTOB W
o0pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEHIECTB MO TPYIIaM U MepuojaM. 3HauYCHUE
MIEPUOIUYECKOT0 3aKOHA B PA3BUTUH HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBS3b. BuIbl XHMMHYECKOH  CBS3U
(koBaJeHTHAs] HEMOJISIpHAs M TOJIApHAsl, HMOHHAs, MeTajuinyeckas). MeXaHU3Mbl
oOpa3oBaHHs  KOBAJIEHTHOM  XUMHUYECKONM CBsi3u (OOMEHHBII W  JIOHOPHO-
akuenTopHbelil). BogopogHas cBA3b.  BaneHTHOCTh.  DIEKTPOOTPULATEIBHOCTb.
Crenenb okucneHnusi. IoHbI: KATUOHBI U AHUOHBI.

BemecTBa MOJNEKYISIPHOTO Y HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA
cocTaBa BEILIECTBA. THUIBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOWCTBA
BEIIECTB OT THNA KPUCTAIIMYECKON PEIIETKH.

[TonaTne o nucnepcHbIX cucTeMmax. VICTUHHBIE W KOJUIOMJHBIE PAacTBOPBI.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.



Knaccuduxanus Heoprannueckux coenrHeHnid. HoMeHki1atypa HeOpraHu4eckux
BEIIECTB. ['eHeTMyecKass CBSI3b HEOPraHWUYECKHUX BEHIECTB, MPUHALICKAIUX K
Pa3IMYHBIM KJIACCAM.

Xumunueckass — peakuusa.  Knaccudukanuss ~— XMMHYECKHX — peakuuii B
HEOPraHUYECKONW U OPraHUYECKOW XMUMHUHU. 3aKOH COXPAHEHHUSI MaCChl BEUIECTB, 3aKOH
COXPAHEHHUS U MIPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3inyHbIX (hakTopoB. OOpaTuMbIe
peakuuu. XuMmuyeckoe paBHoBecue. DakTopbl, BIHSOIIME HA COCTOSTHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

Onektponutnyeckas aucconuanus. CuibHbIe M ciaa0bie 2yeKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJAas, HEUTpaIbHasl, IIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIbHBIE METOJbl HM3Y4YEHHS BEIIECTB M HX IMPEBPAIICHUN:
neMoHcTpanusa Tadnui «[lepuonnveckas cuctemMa xumMuueckux sjemeHToB J[. U.
MenneneeBay, H3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEImIETOK, HAONIOJCHUE W
OMHMCaHWEe JIEMOHCTPAIIMOHHBIX M Ja0OPATOPHBIX OIBITOB (Pa3JIOKEHHUE TEPOKCHIA
BOJIOPO/JIa B MPUCYTCTBUHU KaTaIM3aTOpa, OMPEICICHUE CPEIbl PACTBOPOB BEIIECTB C
MIOMOIIbI0 YHUBEPCAIBHOTO WHAMKATOPA, PEaKIMd HWOHHOTO OOMEHa), MPOBEICHUE
IpaKkTUYeCKor paboThl «BnusHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMHYECKOMN
peaxkumn».

PacuéTHbie 3agaum.

Pacy€Tel 110 ypaBHEHHMSIM XUMHUUYECKUX PEAKIUMi, B TOM YHCIIE TEPMOXUMHUUYECCKHUE
pacuéThl, pacu€Thl C UCTIOJIL30BAHUEM TTOHATHUSL «MACCOBas 0JI BEIIECTBAY.

Heopranuueckast xumust

Hemeramnel. [lonoxenne nHemeraimioB B [leproguyueckor CUCTEME XUMHYECKUX
anemenTtoB JI. M. MenaeneeBa M OCOOCHHOCTH CTPOCHHUS aToMoOB. Du3MYECKHE
CBOWMCTBa HEMETAIJIOB. AJIJIOTPONHUS HEMETAJIOB (Ha MpUMEPE KHUCIOpPOa, CEpHI,
docdopa u yriepona).

XUMHUYECKHE CBOMCTBA Ba)XHEWIIIMX HEMETAJIOB (Tajior€HOB, CEpbl, a30Ta,
docdopa, yraepoga u KpeMHHUS) U UX COCITUHEHUN (OKCHUIOB, KUCIOPOACOAEPIKAIIUX
KHCJIOT, BOJOPOJHBIX COETUHEHHH).

[IprMeHeHne BaXKHENIINX HEMETAJIOB U UX COCTUHEHHUM.

Mertamibl. Ilonoxenne wmeramioB B llepuoamdeckoil cucreme XHUMHUYECKHX
anemenToB [[. U. MenaeneeBa. OCOOGHHOCTH CTPOEHUSI AJIEKTPOHHBIX OO0OJIOYEK
aToMoB MeTaioB. OOmue ¢u3udeckue cBoWcTBa MeTaioB. CIulaBel METAIIIOB.
DNEKTPOXUMUYECKUH PsiJl HAMIPSKEHU METAILIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX META/UIOB (HATpPUM, Kalui, KaJabllUM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCITUHCHUH.



O6mume cnocoObl monyuyeHuss MeTasioB. [IpumeHeHue MeTamuioB B OBITY H
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl U3YUEHHUS BEIIECTB U UX MPEBPAICHUN: U3yUEeHHE
KoJulekuuu  «MeTtamibl W CIUIaBbl»,  O0Opa3lloB  HEMETAUIOB,  PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/1a4, HaAONIOJeHUEe | ONHCaHWE JEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMNBITOB (B3aUMOJICHCTBUE THUAPOKCHUIA AIIOMUHHS C PacTBOPAMHU
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHbIE PEAKIIMU HAa KAaTUOHBI METAIIJIOB).

Pacuérnsbie 3anaun.

Pacuétel maccel BemiecTBa win 00bEMa Tra3oB IO HM3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MAacCe WM 00BbEMY OJTHOTO M3 YUaCTBYIOIIUX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00béMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMU, €ClIU OJHO U3 BEIIECTB
UMeeT MPUMECH.

XuUMUS U )KM3Hb

Ponp xumum B 0O0eCEUEHHH SKOJIOTHYECKOM, DHEPreTHYECKONW M MHIINCBOMN
0€30MacHOCTH, PAa3BUTHU MeAUIMHBL. [loHSATHE O Hay4YHBIX MeETOJaX ITO3HAHUS
BEIIECTB M XUMHUYECKUX PEAKIIUH.

[IpencraBnenust 06 OOUIMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO IMOJTyYCHHS
BaKHEUIIINX BEIICCTB.

UenoBek B MHpE BEIIECTB W MATEPHUANIOB: BaXXHEWIIHWE CTPOUTEIbHBIE
Marepuaibl, KOHCTPYKIMOHHbIE MaTepHuabl, KPaCKHU, CTEKJIO, KEPAMHUKA, MaTepHAJIbI
JUTSL TIEKTPOHUKH, HAHOMATepHUalbl, OpPraHUnYeCKrue U MUHEpaJIbHbIC yI0OpEHHUS.

XUMHUSL W 3I0pOBbE UEJIOBEKAa: IMPAaBHJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuja OE30MACHOTO MCIOJIb30BAaHUS MpPENapaToB ObITOBOW XMMHUU B
[IOBCE€HEBHOM KU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanuzanys MeXnpeaMeTHBIX CBSI3eH MPH W3YYEHUU OOIIeH M HeOpraHMYeCKOM
xuMuH B 11 Kiacce ocyiecTBisieTcs 4epe3 MCIOIb30BaHNEe KaK OOUIUX €CTECTBEHHO-
Hay4YHbIX MOHSTHUH, TaK W TOHSATUM, SBISIOMIMXCS CHUCTEMHBIMU [JIsl OTIAEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBbIC TIOHATHS: HAay4YHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHalIM3, CHUHTE3, KilacCUpUKalus, TEPUOJUIHOCTh, HAOIIOJEHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

®usnka: maTepusi, SHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOI, PaJUOAKTUBHOCTb, MOJIEKYJIa, YHEPreTHUECKUN YpPOBEHb, BEILIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BeIIeCTBa, (M3MUECKHE BEIUYMHBI M EIUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buomorms:  kneTka, opraHu3M, DJKOcHCTeMma, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTbI, BUTAMUHBI, OOMEH BELIECTB B OpPraHU3ME.



['eorpadusi: MuHepasnbl, TOpHbIE MOPOJIBI, IOJE3HbIE HCKONAEMbI€, TOILIUBO,
PECYPCBL

TexHomorus: XuUMUYECKass NPOMBIIIIEHHOCTb, METAJUIyprus, HNPOU3BOACTBO
CTPOUTENIBHBIX MATEPHAJIOB, CEINbCKOXO3AMCTBEHHOE NPOW3BOACTBO, IHILIEBAs
IIPOMBIIIJIEHHOCTb, dbapmaneBTHUeCKas MIPOMBIIIJIEHHOCTb, IIPOU3BOJCTBO
KOCMETHYECKUX  IPENapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEPHUAJIOB,
ANEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCss TporpaMM CpeaHero oOmero o0pa3oBaHusi (JIUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

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

HaJIU4YMe MOTHBAIIMH K 00yUCHHUIO;

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

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

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

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€ANHCTBE YYE€OHONW M BOCHUTATENBHOW JCSATENIHHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromuxcs.

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

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

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

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

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

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

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME IOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

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

coOmoieHus TpaBwiI 0e30MacHOro oOpalieHusi C BEMIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

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

OCO3HAHUS MOCIEICTBUI M HENPHUATHS BPEIHBIX MPUBBIUEK (yMoTpeOneHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

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

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEUICHUHM MPAKTUUYECKUX 3a7a4
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



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

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3yJibTaTaM TPYIOBOM JIESITEIbHOCTH;

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

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS:

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

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

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTIDKCHUM XUMHHM IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

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

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOSITH HJIEOJOTUHU
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IETOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0COOOM 3HAYMMOCTA XUMHUU JIJII  COBPEMEHHOU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, 00ECIICYEHUU YCIOBUU
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

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



MOJIy4aeMble 3HAHMS JJIs aHaIM3a U OOBSCHEHUS ABJICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpodyieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

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

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIEe pe3yJabTaThl OCBOCHUSI y4eOHOTo mpenMera «XUMHsS» Ha
YPOBHE CpeHETO 00111ero 00pa3oBaHMsl BKIHOYAIOT:

3HauYMMble 1 (OPMHUPOBAHHS ~ MHUPOBO33PEHHUS  OOydYaroUIuXcs
MEXIUCIUIUIMHAPHBIE (MEXKIpPEeIMETHbIE) OOIEHAYUYHbIE MOHSITHS, OTpakarollne
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepus, BEIECTBO, SHEPIHUs, SIBICHUE,
npoliecc, cucreMa, HaydHbli (DakT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeJ0BaHUE, HAOII0ACHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJlbHbIE yueOHblE AeHCTBUs (MO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH U COIIMATBLHOM KOMITETEHITUN 00YJarOIIXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y49eOHBIMM  TIO3HABATEIBHBIMH, KOMMYHHKATHBHBIMH W  PETYJISATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH No3HABaTeJbHBIMH
JEeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONpENICNIATh LEIN JESITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W YCTAHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE pACCYKICeHHUS (MUHAYKTUBHBIC, JCAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BLIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

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

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

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

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSIBISITH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MOMyJsipHAsT JUTEpATypa XUMHUYECKOTO COJECp KaHMs, CIPABOYHBIE IOCOOWS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orbope wuHpOpMaIUK, HEOOXOAUMON ISl  BBIMOJHEHUS Y4YEOHBIX 3a1ay
ONPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIHLIBI, PUCYHKU U APYTHE);

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

UCIIOJIb30BaTh W MpeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE 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 BBITIOJTHCHHS TIPEJIOKEHHON 3a1a4H;

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

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

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

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

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

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



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

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIECHTHOCTb, 3JIEKTPOOTPULATENbHOCTD, XMMHUUECKast
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEp)KAILMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TNOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHbIE MPU3HAKUA TOHSITHM,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJICKHOCTh H3YYECHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBHUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, IeJUTI003a, TIUINH);

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



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. bytiepoBa 1151 00bsSICHEHUS 3aBUCHUMOCTUA CBOWCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOINWJIEH, alleTHJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

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

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
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 CHUCTEMOM 3HaHUH 00 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 CHUTYyallUMsX, CBSI3aHHBIX C BEIIECTBAMH U UX
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, JCHATypalus OENKOB MPH HArpeBaHWHU, IBETHHIC pPEaKIMH OETKOB) 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 GOPMyITUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YIIHTATOB;

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



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
L[€JeCO00pa3HOro 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 mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] M TNPEJOTBPALLEHUS KX BPEIHOIO BO3JEHUCTBUA Ha OpPraHu3M
YEJI0BEKA;

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

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUIMXcsi: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

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

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

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS, XMUMHUYECKasl CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMh, XUMHUUYECKOE PAaBHOBECHE);, TEOPUM W 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHWS, JIEKAINIME B OCHOBE MOHWMAHMUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHITHH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyd BEUIECTB U  YPaBHEHMH XHMHMYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONpPEAENSATh BaJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PacTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIBl U HEMETAJUJIbl, OKCH/Ibl, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

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

c(OpPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb DSJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCIMHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IMYHBIM NpPHU3HAKAM (YMCIIy M COCTaBy pEarupyrouluxX BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

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



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

c(OpPMHPOBAHHOCTh YMCHHMH pacCKphIBaTh CYINIHOCTh  OKHCIHUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XHMHUYECKOTO PaBHOBE CHS
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 MPEACTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX W
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY 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 YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi U 1abopaTOpHBIM OOOpPYAOBAHHEM, a TaKKe IMpaBuiia OOpaleHUs: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (pa3okKEeHUE MEPOKCHAa BOAOPOJIa B MPUCYTCTBUM KaTalIM3aTOpa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KaTHOH aMMOHHUS, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIUX pEaKIuii W (OPMYITHPOBATH BHIBOABI Ha OCHOBE
ATUX PE3YNIHTATOB;

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



chOpMUPOBAHHOCTh ~ YMEHHMH  coOJoAaTh  MpaBWiia  JKOJIOTHYECKU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax CHOCOObl YMEHBIICHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

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

JUISL CJIETBIX M CHA0OBUIAIMMX OOYYAIOIMMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoauuecTBO 4acoB
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (LN (pPOBbHIE)
Kourpoububie | IIpakTHyeckue
n/n U TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
N o POIII
peaMeT OpraHudecKOn )
https://resh.edu.ru/subject/lesson/6149/start/170388/
xumun. Teopus crpoeHus
11 OPraHMYECKUX COCTMHECHUH 3 bubmorexa LIOK
ApM B 4 https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-
- Vi DYTIIEpoBa ac02-efb16fad49f6a?backUrl=%62F04%2F 10
Hroro mo pazgeny 3
Pasznes 2. YrieBoaopoanbl
POII
TIpe/ieibHbIC YIIEBOIOPOJE] https://resh.edu.ru/subject/lesson/6151/start/149993/
2.1 2 bubnuoreka [JOK
— QJIKaHbI
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-
b3d7-ed82fcaddd02?backUrl=%2F04%2F10
POIII
H https://resh.edu.ru/subject/lesson/5412/start/212563/
ernpeenbHbIe
bu6mmoreka [JOK
2.2 YIIIE€BOJIOPOJIbI: AJIKEHBI, 6 1

AJIKaJUCHBI, aJIKNHBI

https://lesson.edu.ru/lesson/399fdd14-4bal-48e5-
a428-dae10d492c6e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10

9f67-7ebcdaf03ce0?backUrl=%2F04%2F10

POl
https://resh.edu.ru/subject/lesson/4775/start/150494/
Apomaruyeckue
2.3 JTIEBOIOOIbI 2 bubmmoreka [JOK
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-
aded-c3ddal9feef4?backUrl=%2F04%2F10
PO
[TpupoiHBIE NCTOYHUKHI https://resh.edu.ru/subject/lesson/6148/start/170461/
24 YTJI€BOJAOPOJIOB U UX 3 bubnuorexa [JOK
nepepadboTka https://lesson.edu.ru/lesson/99557a5e-2221-43e0-
97b8-983de535c44d?backUrl=%2F04%2F10
Hroro mo pazueny 13

Pasznea 3. Kuciopoacoaep:kauue opranndeckue coeJuHeHU st

3.1

Crnuptsl. ®eHou

POII
https://resh.edu.ru/subject/lesson/4769/start/150550/
bu6moreka [IOK
https://lesson.edu.ru/lesson/5439¢18b-7440-4b6f-
bf84-c04fa471694f?backUrl=%2F04%2F10

3.2

Anwperunnl. KapboHoBBIE
KUCJIOTHI. Cl0XHBIE 3pHUpbI

POII
https://resh.edu.ru/subject/lesson/4776/start/150604/
bu6mmoreka [JOK
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-
a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

3.3

Yrnesoasl

POIII
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/6150/start/150687/
bu6mmoreka [JOK
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-
963b-01d2e212d4d0?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10

Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opranudeckue coeIMHEeHUs1

POIII
https://resh.edu.ru/subject/lesson/4743/start/150742/
AMUHBI. AMUHOKHCIIOTEL.

4.1 Bestxu 3 bubmuoreka [JOK
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-
ace0-78eca6009628?backUrl=%2F04%2F10

Hroro mo pazueny 3

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

POIII
https://resh.edu.ru/subject/lesson/6152/start/150850/
[Tnactmaccel. Kayaykn.

5.1 Bomoka 2 bu6moreka [IOK
https://lesson.edu.ru/lesson/45b81dac-acba-440e-
99e3-14c3ba78050a?backUrl=%2F04%2F10

Hroro mo pazgeny 2
OBILIEE KOJIMYECTBO YACOB 34

I10 ITIPOTPAMME



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

11 KVIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbHIE)
Kourpoububie | IIpakTHyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTsI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[leproauueckuii 3aKoH U bubnuorexa [JOK
11 [Tepuonnueckas cucrema 3 https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-
XUMHUYECKUX DJIEMEHTOB /J[. b6dc-5155d30a45fa?backUrl=%2F04%2F11
W. MenneneeBa
POII
https://resh.edu.ru/subject/lesson/6332/start/151021/
CrpoeHue BelecTna. https://resh.edu.ru/subject/lesson/5581/start/151081/
1.2 4 1
MHuoroo6pa3ue BenecTB bu6moreka [IOK
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-
bcfb-aca9c7241b21?backUrl=%2F04%2F11
POIII
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/5912/start/92791/
1.3 XHUMHUYECKUE PEAKITUN 6 1
bu6mmoreka [JOK
https://lesson.edu.ru/lesson/75637222-d397-4bla-
810a-cc7bca9e8alc?backUrl=%2F04%2F11
Utoro mno pazneny 13 https://resh.edu.ru/subject/29/11/
Pa3nen 2. Heopranuveckas Xumust
POII
21 MeTamiss 6 1 https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/

https.//resh.edu.ru/subject/lesson/4961/start/151293/
bu6mmoreka [{OK

https.//lesson.edu.ru/lesson/e7 ff8162-0d4d-40f8-
b9f7-422¢3e710750?backUrl=%2F04%2F11

POIII
https://resh.edu.ru/subject/lesson/5939/start/151320/
2.2 Hewmeramisl 9 bubmuoreka [JOK
https://lesson.edu.ru/lesson/2390b83e-a935-4¢c96-
bd3a-25f26d9c1139?backUrl=%2F04%2F11
POIII
https://resh.edu.ru/subject/lesson/4960/start/151374/
CBs13b HEOPraHUYECKUX U
23 OPraHNYEeCKUX BEIIECTB 2 bubmorexa LHOK
p m https://lesson.edu.ru/lesson/c6¢c5af9a-9645-4604-
9834-59151d566a61?backUrl=%2F04%2F11
Hroro mo pazgeny 17 https://resh.edu.ru/subject/29/11/
Pa3nen 3. XuMus 1 ;KU3HL
POIII
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/3504/start/151485/
3.1 XuMu ¥ KU3HD 4
bu6mmoreka [JOK
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-
b216-ef7c26a84728?backUrl=%2F04%2F11
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/4961/start/151293/
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11

IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOHHbIe NN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/m Bcero H3yYeHUst o0pa3oBaTejibHbIE PeCypChI
padoThI padoTsbI
n . bubmmoreka [{OK
peaMeT opraHuvIecKon
. https://lesson.edu.ru/lesson/a9f3d191-5ele-
1 XHUMHH, ¢€ BOZHUKHOBCHHE, 1
4e24-ac02-
Da3BHTHE H SHATCHIE efb16fad9f6a?backUrl=962F04%62F10
Teopus crpoeHus bubnuoreka [JOK
9 OPraHNYeCKUX COCTMHEHUHN 1 https://lesson.edu.ru/lesson/c935a58c-ab0e-
A. M. byrneposa, eé 4¢59-9dcf-
OCHOBHBEIC TIOJIOKCHHS 20517ae4b52e?backUrl=%2F04%2F10
[IpencraBnenue o
Kiaccudukanuu
bu6moreka [IOK
OpraHUYECKUX BEIIECTB.
https://lesson.edu.ru/lesson/726ee099-e1a9-
3 Homenknarypa 1
410f-b8be-
(cucTemarurccras) u b4ch589aead1?backUr|=%2F04%2F10
TPUBHAIbHBIC HA3BaHUS
OpPraHUYECKUX BEIIECTB
bu6mmoreka [JOK
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 https://lesson.edu.ru/lesson/258ddc06-ec23-
TOMOJIOTUYECKHUH PsiJl 473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
M bubmuoreka [JOK
€TaH M 3TaH —
5 TR — 1 https://lesson.edu.ru/lesson/9641927f-bbc8-
P P 44h9-b3ea-
Tkanos 81a2be75c47a?backUr|=%2F04%2F 10
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 bu6mmoreka [JOK



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10

CBOICTBA

https://lesson.edu.ru/lesson/4038171e-4158-
4bd1-a€98-
18dc1cfb9399?backUrl=%2F04%2F10

OTUJEH U IPONUIEH —

bu6mmoreka [{OK
https://lesson.edu.ru/lesson/05ab5925-ba8e-

7 .
HpOCTGI/IHII/Ie HpeIICTaBI/ITeJII/I 4996-840b-
AJIKCHOB 70b5e8db71ae?backUrl=%2F04%2F10
[IpakTrueckas padora Ne 1. bubnmorexa LOK
8 «TloTVieHIe YTIICHA 1 https://lesson.edu.ru/lesson/53cd2379-2a45-
yi < 4301-9f67-
H3YHCHHC CTO CBOUCTEY 7ebcdaf03ce0?backUrl=%2F04%2F10
Anxanuensl. byraguen-1,3 u
vt bu6moreka [IOK
MeTuioyraauen-1,3.
9 loVierie CHETETIIECKOro https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-
yi 2e01-a983b95hb854a2backUrl=9%62F04%2F 10
Kay4yKa U Pe3UHBI
AJIKUHEL: COCTaB "
bu6moreka [IOK
0COOEHHOCTH CTPOCHUS,
o https://lesson.edu.ru/lesson/05¢9a929-6741-
10 TOMOJIOTUYECKHM PSI.
A o 4d7c-84b5-
HCTHIICH — MPOCTCHIIMH 0092924683562?backUr|=%2F04%2F 10
MIPEJICTAaBUTEb AJTIKHHOB
bu6mmoreka [JOK
1 Brrunciienus no ypaBHEHHIO https://lesson.edu.ru/lesson/05¢9a929-6741-
XUMHUYECKOHN peakiuu 4d7c-84b5-
009292468356?backUrl=%2F04%2F10
bubmuoreka [JOK
12 ApeHbl: 6EH3011 ¥ TOTYOIL. https://lesson.edu.ru/lesson/d86d7d00-d5b4-
TOKCMYHOCTB apEHOB 491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
13 I'enernueckas cBI3b

YTJIEBOJIOPOIOB,



https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10

MPUHAJICKALIMNX K
pa3IMYHBIM KJIaccam

[IpupoaHbIE HCTOYHUKHU
YIJIEBOJOPOJIOB: PUPOIHBII

bu6mmoreka [{OK
https://lesson.edu.ru/lesson/99557a5e-2221-

14
ra3 ¥ HOIyTHbIE He(l)TSIHBIG" 4360-97h8-
rassl, HE()TE K IPOJYKTHL 68 983de535c44d?hackUrl=%2F04%2F 10
nepepadoTKu
[IpupoHbIE HCTOYHUKHU
. . bubmmoreka [{OK
YIJIE€BOI0POIOB: TIPUPOTHBIH
https://lesson.edu.ru/lesson/99557a5e-2221-
15 ra3 u MomnyTHble HEPTSIHbIE 4360-97b3
rasel, HeTh 1 POJYKTBI €8 983de535¢c44d?hackUrl=%2F04%2F 10
nepepadoTKu
bu6moreka [IOK
KonTposbnas pabora no
16 eIy Y TIICBOODONLD https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-
pasieiy JIOPO 8ea5-44d63cccf5182backUrl=062F04%2F 10
I bu6moreka [IOK
peleNbHbIE OJIHOATOMHBIC
https://lesson.edu.ru/lesson/5439c18b-7440-
17 CIIUPTHI: METAHOJ M 3TAHOJ.
B 4b6f-bf84-
OAOpOJIHAA CBA3D c04fa471694F?backUrl=%2F04%2F10
bu6mmoreka [JOK
MHOroaTOMHBIE CITHPTHI:
18 S — https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-
Hep a8e5-d12a0bedc8262backUrl=962F04%2F 10
o . bubmuoreka [JOK
CHOJI: CTPOCHUE MOJICKYIIBI,
https://lesson.edu.ru/lesson/649883b8-7c5f-
19 (bU3UYECKUEe U XUMHYECKUE
. 4f16-896e-
CBOHCTRA, IPUMCHEHHC 10a2278b08f1?backUrl=9%2F04%2F10
bu6mmoreka [JOK
20 Anbrerunsl: popMaibaerua https://lesson.edu.ru/lesson/8664b319-0ba3-

n ancTalbacru/l. AI_IeTOH

4945-b076-
ch7ae5858b90?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10

OnHOOCHOBHBIE NPEEIbHbIE

bubnuoreka [IOK
https://lesson.edu.ru/lesson/b4feaa04-3438-

21 KapOOHOBBIE KHCIIOTHI: Ab57-a36c
MYpaBbHHad 1 yreycHas ba0fofe63c0d?backUrl=962F04%2F10
[Ipaktuyeckas padora Ne 2. bubnmorexa LOK
22 N https://lesson.edu.ru/lesson/9834d408-386d-
«CBoiicTBa pacTBOpa A442-8de3-
YRCYCHOH KHCITOTHD 7efbagb98cdh?backUrI=%2F04%2F 10
CreapuHoBast U 0JIEMHOBAsI bubnmorexa LHOK
23 https://lesson.edu.ru/lesson/71ac43f2-a0d4-
KHCJIOTBI, KaK IPCACTaBUTCIIN 4945-a0eb-
BLICIINX KaPOOHOBLIX KHCIIOT 1659cd5f4d9f?backUr|=9%2F04%2F10
Mpru1a Kak COJIM BBICIIIHX BH6HH0TeKa HOK
24 KApGOHOBBIX KHCIOT, HX https://lesson.edu.ru/lesson/71ac43f2-a0d4-
¢ ) 4945-a0eb-
MOToee SHCTBHE 1e59cd5f4d9f2backUrl=962F04%2F 10
Crnoxubie 3pupbI Kak
MIPOU3BOIHBIC KAPOOHOBBIX POl .
25 https://resh.edu.ru/subject/lesson/5912/start/9279
KHCIIOT. [ MJIpOJIN3 CIIOKHBIX 1
a¢hupoB -
Kupsl: runponus, PolI
26 MIPUMEHEHHE, OMoJIOTHYeCKas https://resh.edu.ru/subject/lesson/5952/start/1506
pOJIb KUPOB 31/
VYrieBopl: COCTaB,
T — bubmuoreka [JOK
N . https://lesson.edu.ru/lesson/709ce43a-deb6-
27 Baxueiimme npeacraBuTeNu: 4281.953b
IJIOK033, (ppyKTO3a, 01d262120d4d0?backUrl=%2F04%2F10
caxapo3a
98 Kpaxman u nemironosa kak bubnuoreka [IOK

MMPUPOAHBIC TOJTUMMCPBI

https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-



https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10

bbbe-3d3ae748f716?backUrl=%2F04%2F10

KonTtponsHas pabora o

bubmnoreka [IOK

29 pasaeity 1 https://lesson.edu.ru/lesson/66a7bd94-2bc5-
«Kucnmopoacoaepxaine 4ec7-b7c7-
OPraHUYEeCKHUE COCAMHEHUSD) 1f893919d25a?backUrl=%2F04%2F10
bu6mmoreka [IOK
30 AMUHBL: METUJIAMUH U 1 https://lesson.edu.ru/lesson/0c608a59-4¢69-
AHVINH 4481-839¢-
9205f201b73e?backUrl=%2F04%2F10
AMUWHOKHUCIIOTHI KaK
bu6moreka [IOK
amoTepHbIe OpraHuYecKre
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-
31 COEUHEHMS, X 1
5 4873-ace0-
HMOJIOTHHECKOC SHATCHHC. 78eca60096282backUr|=%2F04%2F 10
Ilenrtuanl
B bu6moreka [IOK
€JIKU KaK TIPUPOIHBIC
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-
32 BBICOKOMOJICKYJISIPHBIE 1
4873-ace0-
COCIMHCHIA 78eca60096282backUr|=%2F04%2F 10
o bu6mmoreka [JOK
CHOBHBIE MMOHATUS XUMUHU
https://lesson.edu.ru/lesson/45b81dac-acba-
33 BBICOKOMOJICKYJISIPHBIX 1
. 440e-99e3-
COC/MHCHIH 14c3ba78050a?backUrl=%2F04%2F 10
OCHOBHBIE METOIBI CHHTE3A Bu6nuorexa [TOK
34 BBICOKOMOJIEKYJISIPHBIX 1 https://lesson.edu.ru/lesson/45b81dac-acba-
coeauHeHui. IlmacTMmacchl, 440e-99e3-
Kay4yKH, BOJIOKHA 14c3ba78050a?backUrl=%2F04%2F 10
OBIIEE KOJIMYECTBO HACOB 34

I10 ITPOT'PAMME



https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

IHOYPOYHOE IIVTAHUPOBAHHUE 11 KJIACC

Ne Kosau4vecTBO 4yacoB Hara
DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE
n/ Tema ypoka Bcer | KoHTpoabH IIpakTHyeck | H3Y4YeH
pecypchl
I 0 ble padoThI ue padoTsl s
XUMHUYECKUN 2JIEMEHT. bubmorexa HOK
Atow. DreKTporHas 1 https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11 MO
KOHQUTpaLLHs aTOMOB IITKOJIA https://myschool.edu.ru/
[Tepnoanueckuit 3aK0H
u [lepnonnueckas
CHCTEMa XUMHUYECKHX bu6moreka [IOK
anemenToB 1. 1. 1 https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-
MeHnneneeBa, UX CBA3b 7375¢3d033e9?backUrl=%2F04%2F11 MOJI
C COBPEMEHHOM IIKOJIA https://myschool.edu.ru/
TEOpUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHUYECKUX
AJIEMEHTOB U UX
COEQUHEHUH I10
TDYIHAN H HEpUOtaM. 1 bubmuoreka [{OK https://myschool.edu.ru/
3HaueHune
MEePUOINYECKOTO
3aKOHa U CUCTEMBbI
XUMHUYECKUX
anemeHTOB J[.U.
Meneneena B



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://myschool.edu.ru/
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://myschool.edu.ru/
https://myschool.edu.ru/

Pa3BUTHUH HAYKU

CrpoeHue BeniecTna.
XuMudeckas CBI3b, €€
BH/JIbI; MEXaHU3MBbI
oOpa3oBaHus
KOBAJICHTHOW CBSI3H.
Bonopoanas cBs3b

bu6mmoreka LIOK https://myschool.edu.ru/

BaneHTHOCTE.
DNEeKTPOOTPUIIATEIEHO
c1h. CTernenn
oknciienus. Bemecrsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHS

bubnuotexa [{OK https://myschool.edu.ru/

Ilonsatue o
JTUCTIEPCHBIX CUCTEMAaX.
HUctunasie n
KOJUJIOUTHEIE
pacTBopbl. MaccoBas
JIOJIS BEIIECTBA B
pacTBope

bu6mmoreka LIOK https://myschool.edu.ru/

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYeCKUX
COEIUHEHUN.
I'eHeTHueckas CBSI3b
HEOPraHMYECKUX
BEIIECTB, PA3TUYHBIX
KJIaCCOB

bubmuoteka I{OK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Knaccudukarus
XUMHUUYECKUX PEAKIIUH B
HEOpPraHW4YeCKON 1
OPraHU4eCKO XUMHUH.
3aKOH COXpaHEHUs
MAacChl BELIECTB; 3aKOH
COXpaHEHUs U
MIpEBpAICHUs YJHEPTUU
MIPU XUMHUYECKUX
peaKImsIxX

bubauoreka IIOK
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-
cc7bca9e8a0c?backUrl=%2F04%2F11https://myschool.

edu.ru/

CkopocTh peakiuu.
OO6paTumble peaxIuy.
XHAMHYECKOE
paBHOBeCHE

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/fOcb5def-307e-4575-89d0-
86041b603655?backUrl=%2F04%2F11https://myschoo
l.edu.ru/

10

[IpakTrueckas padota
No 1. «Bnusgnue
pazIuYHBIX (HaKTOPOB
Ha CKOPOCTh
XUMHUYECKOMN peakinm»

bu6mmoreka LIOK https://myschool.edu.ru/

11

DNEKTPOIUTHYECKAS
JIMCCOTIHALIUS.
ITonsarue o
BOJIOPOJTHOM
nmokaszatene (pH)
pactBopa. Peakiyu
HMOHHOTO 0OMEHa.
I'mpponus
OpPraHUYECKUX U
HEOPraHMYECKUX

bubmuoteka L{OK https://myschool.edu.ru/



https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11https://myschool.edu.ru/
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11https://myschool.edu.ru/
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11https://myschool.edu.ru/
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11https://myschool.edu.ru/
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11https://myschool.edu.ru/
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

BCIICCTB

12

OKHUCIIHTEIBRHO-
BOCCTAaHOBHUTEIHLHBIE
peakuuu. [lonstre 06
AJEKTPOJIN3E
pacIuiaBoB U
pacTBOPOB COJIEH

bu6mmoreka LIOK https://myschool.edu.ru/

13

KonTtponsHas pabora
0 pazJieny
«Teopernueckne
OCHOBBI XUMHN»

bubnuotexa [{OK https://myschool.edu.ru/

14

Metamisl, ux
MOJIOJKEHUE B
[Tepuoauueckoit
CHCTEME XMMHYECKUX
anemenToB 1. 1.
Meuneneesa u
0COOEHHOCTH CTPOCHUS
aromoB. O01ue
(bu3uYecKue CBOMCTBA
METAJIJIOB

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/a0d5bd16-683e-4ale-8073-
70c604e9c862?backUrl=%2F04%2F11
https://myschool.edu.ru/

15

CruiaBbl METAJLIOB.
DNEeKTPOXUMHUYECKUI
pAl HANPsHKEHUM
METaJJIOB

bubmuoteka [{OK https://myschool.edu.ru/
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-
422c3e710750?backUrl=%2F04%2F11

16

XHUMHUYECKHUE CBOMCTBA
BaXKHEMIIINX METAJIOB
(HaTpuii, Kanuu,
KalbLUM, Maraui,

bubnuoteka [{OK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://myschool.edu.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://myschool.edu.ru/

AITIOMHUHMI) U UX
COCIMHEHUN

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJIU U UX
COeqUHEHUN

bu6mmoreka LIOK https://myschool.edu.ru/

18

XUMHYECKHE CBOUCTBA
IIMHKA, JKeJIe3a U UX
COeqUHEHUN

bubnuotexa [{OK https://myschool.edu.ru/

19

[IpakTnueckas pabora
No 2. "Pemnrenne
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 10 TeEMeE
«MeTtamie»"

bu6moreka [IOK
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-
a648d7d6fef7?backUrl=%2F04%2F11

20

Hemerannsl, ux
TTOJIOKCHHUE B
[Tepuoauueckoit
CHUCTEME XHMHUYECKUX
anemenToB 1. 1.
Meupeneesa u
0COOEHHOCTH CTPOCHUS
aTOMOB

bu6mmoreka LIOK https://myschool.edu.ru/

21

duznyecKue cBOCTBa
HEMETaJLJIOB.
AnnoTtponus
HEMETaJLIOB (Ha
puMepe KUCIOPo/Ia,
cepsl, Gochopa u
yriepoja)

bubnuoteka I{OK https://myschool.edu.ru/

22

XUMHYECKHE CBOUCTBA

bubnuoteka [{OK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

TaJIOICHOB, Cepbl U Uux
COEIMHEHUN

23

XUMHYECKHE CBOUCTBA
a3ota, pocodpa u ux
COeqUHEHUN

bu6mmoreka LIOK https://myschool.edu.ru/

24

XUMHYECKHE CBOUCTBA
yriiepoja, KpeMHUS U
UX COEIUHEHUN

bubnuotexa [{OK https://myschool.edu.ru/

25

IIpumeHeHne
BaXXHEHUTITIX
HEMETAJJIOB B UX
COCAUHCHHI

bubnuoteka [{OK https://myschool.edu.ru/

26

O06o0mmenue u
CHCTEeMaTH3aIus
3HAHWH 10 TEME
«HemeTamib».
Brranciaenus mo
YpaBHEHUSIM
XUMHUYECKUX PeaKIHil
U TEPMOXUMHUYECKHUE
pacyEThI

bu6mmoreka IIOK https://myschool.edu.ru/

27

[IpakTrueckas paboTa
Ne 3. «Pemienue
AKCIIEPUMEHTAJIbHBIX
3a7a4 10 TEME
"Hemertananl"»

bubmuoteka I{OK https://myschool.edu.ru/

28

KonTtponsHas pabora
o Temam «MeTayib
u «Hemerannsny

bubnuoteka [{OK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Heoprannueckue u

OpraHUYeCcKue
KHCJIOTEL
29 bubaunoreka LOK https://myschool.edu.ru/
Heoprannueckue n
OpraHUYEeCKUe
OCHOBaHHUS
AmpoTepHbie
HEOPraHUYECKHUe U
bu6mmoreka [IOK
OpraHUYEeCcKUe
30 S — https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-
’ 59151d566a61?backUrl=%2F04%2F11https://myschool
I'eneTnyeckas CBA3b
.edu.ru/
HEOPraHMYeCKUX 1
OpPraHUYECKUX BEIIECTB
Poins xumun B
oOecrieueHUH
9KOJIOTHYECKOH,
31 SHEPTEeTUYECKOU U bubnuoteka [{OK https://myschool.edu.ru/
MHUIIEBOU
0€e30I1aCHOCTH,
Pa3BUTUHU MEULIMHBI
[IpencraBnenus 06
O0LIMX HAYYHBIX Bubmuoreka LIOK
32 NPAHIHUIAX https://lesson.edu.ru/lesson/f5999557-18¢8-4853-83a0-
MPOMBIIIIIEHHOTO 588bf830407a?backUrl=%2F04%?2F11https://myschool
MOJTy4eHUS .edu.ru/
Ba)KHEHIITUX BEIIECTB
bu6mmoreka [JOK
Yenosek B Mupe
33 https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-

BCIICCTB U MaTCpUaJIOB

ef7c26a84728?backUrl=%2F04%2F11https://myschool.



https://myschool.edu.ru/
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11https://myschool.edu.ru/
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11https://myschool.edu.ru/
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11https://myschool.edu.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11https://myschool.edu.ru/
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11https://myschool.edu.ru/
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11https://myschool.edu.ru/
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11https://myschool.edu.ru/
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11https://myschool.edu.ru/
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https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11https://myschool.edu.ru/
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 knacce/ I'a6puensu O.C., OO011ecTBO ¢ OrpaHUYCHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Aknnonepnoe o0iectBo «M3narenscTBo
«IIpocsewenue»

* Xumus, 10-11 knaccsl/ Kypun A.A., AkimonepHoe o0uiectBo «M3narenbcTBo
«IIpocBemenue»

Xumus 10 knacc Nabpuensn O.C.

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJA

INa6puensn, O. C. Meroandeckoe nocodue Xumus 10 kmacc

INa6puensn, O. C. Meroaudeckoe mocoobue Xumus 10 kmace

Beequte 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoandyeckoe nocooue —
0a30BbIl ypoBeHBY» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O01mast XuMHs B TeCTax, 3a/1auax,
ynpaxkaeHusx. 11 kimace» — M.: Ilpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHnTponbsHbie 1 mpoBepoUYHBIE paObOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 knacc:
Hacronpnas kaura qis yaurens». Hacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.T".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:

HactonpHas kaura mis yuurens». Yacts 2 — M.: [Ipoda, 2022 rog.



6. O.C.I'abpuensn, I[1.B.Pemeros, U.I".OctpoymoBa «3agauu 1o XUMHUHU U
cnoco0kbl ux pemeHus» - M.: «lpodar, 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc noypodHble IIaHbl 0 YYEOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpam» Yuurtens 2018roa.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumun 11 xmace», - M.:
Oxk3ameH, 2019r.

9.9. O.C.T'abpuensu, N.I'.octpoyMoB «XMMHUYECKHUI IKCIIEPUMEHT B T1Kose 11

kiacey; - M.: Ipoda. — 2019 rox.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

http://him.1september.ru Exunas xomnexuust IIOP: TIpeameTHas KoyeKmus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
skcriepuMenThl: Xxumus. Komneknus Poccuiickoro o61eo0pa3oBaTeIbHOTO
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmukbepoBoii
http://www alhimik.ru Bcepoccuiickast oiumImaia IIKOJILHUKOB TI0 XHMHH
http://chem.rusolymp.ru Opraandeckast XUMUS: SJIEKTPOHHBIA YICOHUK JTSI
CpEIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN YIeOHUK



http://www hemi.nsu.ru OTKpbITBIH KOJUTEK: XUMHUSI
http://www.chemistry.ru Juctaninonnas oaumyaza mo XUMHUU:

TEJIEKOMMYHHUKAIIMOHHBIA 00pa30BaTeNbHbIN IPOEKT






