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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3axkoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
oOpazoBarensbHoM cTanaapre COO, c¢ yuérom Konuenmuum npenogaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanun Ha nepuon 1o 2025 rona» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHUSI O0Y4YaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4YaeMoe BBIITYCKHUKaMHU
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro 00pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha ypOBHE CpeHEro oO0IIero oOpa3oBaHMs CpPEACTBAMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLMIIOB, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBS3H MEXAY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. COBpeMEHHass XUMHUS KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBMM ¢ OOmMMM UEASIMH W TNPUHIUIAMU CPEIHEro OOIIEero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYyMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIMX MOHITHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW HA  ONpENeNEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
npencTaBieHuit o cTpoeHuu BemecTB. CBelneHus 00 uU3yd4aeMblXx B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XMMHUYECKOM CBSI3H, KIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

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



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

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOTeKaHus JomnojHsercs B Kypcax 10 m 11 kmaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
NEeSTENBHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K Mpoleccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBA3AaHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH MH(MOpMALUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 0O0YyYarOUIMXCS MUPOBO33PEHUYECKON OCHOBBI JI MOHUMaHUS
¢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 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 U COLMAIHA3ALUU
oOydJaromuXxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku MHGOpMAIIHH, HEOOXOIUMBIX JIJIsI MPUOOPETEHNUS OIbITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEJIbHOM XapaKTEPUCTUKHM LEJed HU3y4YeHHs MpeaMeTa HalpaBJICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. 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 XMMHYECKUX 3HAHUM KaKk  BakHEUIeH
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMJIEHHE C UCTOpUEn
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 TPAKTUYECKON U TTOBCETHEBHON KU3HH;

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

Hapsiny ¢ atum, conepxkatelibHas XapakTEepUCTHKA Ieled W 3a/1ad U3y4eHHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAep)KaHus OOy4YeHUs, OpPUEHTUPOBAHHOW 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
JUTSL 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  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSATHUIO IPaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
NEATENbHOCTU: PelleHus: mpoOieM, MOUCKa, aHalin3a U 00paboTKH MH(pOpMaIuH,
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 U XUMHUUYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, HHTEIICKTYAIBHBIX W TBOPUYCCKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C )KH3HEHHBIMH MTOTPEOHOCTSIMH, UCITOJIB30BAThH
COBPEMCHHBIE MH(POPMAIMOHHBIC TEXHOJIOTHUU JJIsl MIOMCKA W aHajau3a y4eOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJICP KAHMS;

(dbopMHUpOBaHUE U PA3BUTHEC Y OOYYAFOIIMXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOIUMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWUW W TIPOBEICHUU XHMHYECKOTO
OKCIICPUMEHTA;

BOCIIMTaHUE Yy OOydJammuxcs yOeKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPABJICHHOCTH XHMHH, €€ Ba)XKHOW POJIM B PEIICHUU TIO0OATBHBIX TPOOJIEM
PaIMOHAILHOTO MPUPOIOTIOIBE30BAHMS, TIOTIOJTHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHCHHUS TPUPOJHOTO PABHOBECHUS, OCO3HAHHMS HEOOXOIUMOCTH OCpEeKHOTO
OTHOIICHHWS K TPHUPOJEC M CBOEMY 3J0POBBIO, a TAKXKE NPUOOPETECHHUS OIBITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUSIX, CBI3aHHBIX C XUMHUYCCKUMU SBJIICHUSIMH.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOro YpOBHS BXOJHUT B COCTaB MpEIMETHOH o0jacTh «EcTecTBEeHHO-HAyYHbBIE
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
CpeaHero o01Iero 0opa3oBaHus, COCTABISIET 68 YacoB.



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIyYEHNH HOBBIX BEIIECTB M MAaTEepUaNOB. TeopHsi CTPOCHHUS OPraHUYECKHUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o Kiaccu(puUKalMU OpraHuyeckux BeniecTB. HoMmeHknaTypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJACHUE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJCTABUTEIN alKEHOB: (PU3NYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOWCTBA (peakuus nonuMmepusanuu). lloaydeHne CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2AN02eHUPOBAHUS U HUMPOBAHUsL), NOLyYeHue U npumeneHue. TOKCUYHOCTD



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

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUU, KaTaluTU4YeCKui), mnuponus. I[IpomykTbl
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €ro CBOWCTB.

PacuétHnie 3agaun.

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

Kuciopoaconepxkamue opranudecKue coeJHHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBHE METAHOJIA U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rnieprHa U STUIICHIJINKOIIS.

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

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAUECTBEHHBIE PEAKIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAs KUCIOTHl KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
rugpokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuma cepeopa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HEeU0NI03bl.  Pu3nyeckue W XUMUYECKHE CBOMCTBAa Kpaxmaina (THUIpOiu3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoM wmenu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJICHCTBUE TIIMIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOMYKTAa PEAKLMM 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJTYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHuuecKue COCIUHEHHUS.

AMUHOKHCIIOTBI KaKk amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TiuLuMHA). bronorudeckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TpPETUYHAsl CTPyKTypa OeikoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE PEaKLUU OEJKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

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

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

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISETCS YE€pe3 HUCIHOJb30BAaHUE KaK OOIIUX ECTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KIaccu(UKaLMs, NEPUOIUYHOCTb, HAOIO/EHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (M3HUECKHUE BEJIMUMUHBI U €IMHUIIBI UX U3MEPEHUSI.

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

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

TexHonorusi: nUIIEBbIE MPOAYKTbI, OCHOBBI PAlHMOHAIBHOTO IUTAHUSA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBLBI 110 XMMHWU HA BA3OBOM VYPOBHE
CPEJIHEI'O OBIIEI'O OGPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yjibTaTaM OCBOEHHS O0YYaIOIIMMUCA MPOTPaMM CPEAHEro OOLIeTro
oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM W TpeAMEeTHbIM). HayuHo-MeToauueckoil OCHOBOM sl pa3paboTKu
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS MPOrpPaMM CPEHEro 00IIero oOpa3oBaHUs SBISIETCS CUCTEMHO-IEATEIbHOCTHBIN
NOAXOA.

B CoOTBETCTBMM C CHCTEMHO-AEATEIBHOCTHBIM TMOAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS
npenMera « XUMUs» Ha YPOBHE CpeTHEro 00111ero o0pa3oBaHusl BbICIICHBI CIEIYIONINE COCTABISIONIUE:

OCO3HAaHHE OOYYaIOIIMMHCS POCCUMCKOM TPa)¥TaHCKOM WACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH ¥ CAMOONPEIEIICHUIO;

HaJIMYMe MOTHBAIMU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKACHHUHN JTMYHOCTH HA OCHOBE KIIFOUEBBIX IEHHOCTEN U MCTOPUYECKHUX
TpaauIuii 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIUXCS PYKOBOACTBOBATHCS B CBOCH AEATEIBHOCTU II€HHOCTHO-CMBICIOBBIMH
YCTaHOBKaMU, IPUCYIIIUMU IETOCTHON CUCTEME XUMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TTPABOCO3HAHUS IKOJIOTHYECKON KYIbTYPhl U CHOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3YyJbTAThl OCBOCHUS IpeaMeTa «XUMHS» JOCTHUTAIOTCS B €IMHCTBE y4eOHOW W BOCIUTATEIbHOM
NEATEIbHOCTH B COOTBETCTBUHM C T'YMAHUCTUYECKHMH, COILMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH M
UjeasaMl POCCHUHCKOTO TPaKJAHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIECTBE HOPMAMU U TIPAaBWJIAMH TIOBEIICHUSA,
CIIOCOOCTBYIOIIUMU TIPOIIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00 yUYarOIIUXCS.

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHHS MPEIMETa «XUMHS» OTPAXKAIOT C(HOPMUPOBAHHOCTH OMBITA MO3HABATEIIHBHOU H
MPAKTUYECKOMN JESITEIIEHOCTH O0YJAIOMINXCS TI0 PeaT3aIlii IPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYarOUMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;



MPECTABICHHUS O COIMATIbHBIX HOPMAaX U MPaBUIaX MEXKJIUYHOCTHBIX OTHOIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW NESITENBHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB, PEUICHUM YYEOHBIX U
MMO3HABATEIBHBIX 337124, BHITIOJHECHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apryMEHThI IPYTUX MPHU aHAIU3€ Pa3IMUHBIX
BUJIOB YUEOHOM JI€SITEIHHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHHUA

[IEHHOCTHOT'O OTHOIICHUSI K UICTOPUUECKOMY M HAYYHOMY HACIIEIUI0 OTEUYECTBEHHON XUMUMU;

YBaXKEHUS K MPOIECCY TBOPYECTBA B 00JIACTH TEOPUM M MPAKTUUECKOTO MPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO
JOCTH)KCHUSI HAyKH €CTh pe3yJdbTaT JUIMTENbHBIX HAOMIOJEHUN, KPOMOTIMBBIX HKCIEPUMEHTAIBHBIX TOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

MHTEpECa M TI03HABATEIbHBIX MOTHUBOB B TMOJYyYCHHH U TIOCICAYIOIIEM aHanu3e WH(OpMamuu O TMepeloBbIX
JTOCTHXKCHUSIX COBPEMEHHON OTEYECTBEHHON XUMMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSIMHU, U MMPUHUMATH OCO3HAHHBIE PEIICHUs,
OpUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJCHUE U MOCTYNKH CBOMX TOBAPHUILEH C MO3ULIMI HPABCTBEHHBIX M IIPABOBBIX HOPM
Y OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIKOB;

4) popMuUpOBaHUSA KYJbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEW 30pOBOro M 0e30macHoro oOpasa KW3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHONICHUS K
cOOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOmo/IeHus1 TpaBui O€30MacHOr0 OOpaleHus ¢ BEHIeCTBAMU B OBITY, TMOBCEIHEBHOW XW3HU U B TPYJOBOM
NEeATENbHOCTH;

MMOHUMAHMS 1[IEHHOCTH MpaBWJ HWHAUBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacCHOrO0 TMOBEJACHUS B CHUTYaIUSX,
YIPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

OCO3HAHUS MOCIEICTBUI U HEMPUSATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS alKOT0JIsl, HAPKOTUKOB, KYPEHU);

5) TpyA0BOro BOCIIMTAHMS



KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIILCKON JESTEIBHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPUYECKOM U IPYTUX BUJAX IESITEIbHOCTH;

YCTAaHOBKHM HAa aKTMBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COLIMAIIBHONW HAMpPaBICHHOCTH (B paMKaX CBOETO
KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUYEeCKOMY H3Yy4YeHHUI0 mpodeccuil paziInyHOTO pojaa, B TOM YKCIE Ha OCHOBE NPUMEHEHHS
PEAMETHBIX 3HAHUN 110 XUMUU;

YBAKEHUS K TPYAY, JIOASM TPyJa U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJMBUAYAJIIbHOM TpaekTopuu oOpazoBaHus, Oyaymed mnpodeccun u
peanu3aiu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIECTBA;

6) 3K0JI0TMY€eCKOTr0 BOCIIUTAHMS:

AKOJIOTHUYECKH 11e71ecCO000pa3HOTr0 OTHOIICHUS K MPUPOJIE, KaK UICTOUHHUKY CYIIECTBOBAHMUS )KH3HU Ha 3emIIe;

NOHUMAaHUS TJIOOAIBHOTO XapaKTepa IKOJIOTHYECKUX MPoOJieM, BIMSHHUS SKOHOMHYECKUX MPOIECCOB HA COCTOSHHE
IIPUPOTHON U COLIMAIIBHOM CPEbI;

OCO3HAHMSI HEOOXOJMMOCTH MCIOJIB30BAHUS JIOCTHXKEHMM XMMHH JUIsl PEIICHHs BOIMPOCOB PallMOHAIBHOTO
IPUPOIOTNIOJIH30BAHMS;

AKTUBHOI'O HENPUATHSA JIEMCTBUM, MPUHOCIIIUX BpPEH OKPYKAIOWIEH MPUPOJTHOM CpeAEe, YMEHUS MHPOTHO3HPOBATH
HEOJIaronpUATHBIE YKOJIOTHYECKHE MOCIEACTBHUS MPEIANPUHUMAEMBIX IEUCTBUN U MTPEI0TBpAIIaTh UX;

HaJM4usl pa3BUTOrO 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTHYECKONW KYJIbTYpbI, ONbITA AEATEIBHOCTH KOJIOTHYECKON
HaIpaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS MMHU B IO3HABATEIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOM MpPaKTHKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHBOCTOSATH UCOJIOTHH XeMopoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
MPaKTHKY;

MOHUMAaHUS CHeMUPUKN XMMHUUA KaK HAyKd, OCO3HaHHUA €€ poiau B (POPMHUPOBAHWUHU PANMOHATHLHOTO HAYYHOTO
MBIIIUICHUS, CO3JaHUU IEJIOCTHOTO MPEACTaBICHHUS 00 OKPY’KalOIIEM MHUPE KaK O €IMHCTBE MPUPOJbI U YEIOBEKa, B
MMO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH NPO0IeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;



yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHM JUIsl COBPEMEHHOM LMBWIM3aUUU: B €€ TIyMaHHCTUYECKOMU
HaIPaBJICHHOCTH U BAKHOM POJM B CO3JaHUU HOBOW 0a3bl MaTepualbHOW KYJBTYpPbl, PEIICHHH II00aldbHBIX HpoOsieM
YCTOMYMBOTO DPAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM, IHEPreTHUUECKOM, MUIIEBOM U SKOJOTMYECKON O€30MacHOCTH, B
Pa3BUTHH MEIULIMHBI, OOECIEYEHUH YCIOBUN YCIEIIHOTO TPYyJa M KOJOTMYECKH KOM(OPTHOM MU3HU KaKJIOro WieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: IIOHUMAHUS CYIIHOCTHM METOAOB IO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHUS JJI1 aHaiu3a U OOBICHEHUS SBIICHUN OKPYXKAIOLIEro Mupa u
NPOUCXOJAIMX B HEM HW3MEHEHUHM, yMEHUs JeiaTb OOOCHOBaHHBIE 3aKIIOYEHUST HAa OCHOBE HAYYHBIX (DAKTOB H
UMEIOLUXCS JAHHBIX C LEJIbI0 ITOJYy4YEHUsl JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUUECKUE 3HAHUS ISl PELICHUsI MPOOJIeM B PEAIbHBIX KU3HEHHBIX
CUTYaLUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIILCKOM AEATEIIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00pa30BaHUIO U CAaMOOOPA30BAHUIO, K AKTUBHOMY MOJIYYEHHIO HOBBIX
3HAHHUM 110 XUMHUH B COOTBETCTBUHU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSIM TpYJla B pa3Iu4HbIX cepax mpodeccuoHaIbHOM NS TeTbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS YUeOHOTO TpeaMeTa « XUMUs» Ha YPOBHE CpeHEro ooimero oopa3oBaHuUs
BKJIFOYAIOT:

3HauMMBbIe Ui (OPMHPOBAHUS MHPOBO33PECHUS OOYYAIOIIHMXCA MEXKIUCHUIUTMHAPHBIE (MEXKIIpPEIMETHBIC)
oOIeHayYHbIEe TIOHATHS, OTPAKAIOIIME IIEIOCTHOCTh HAYYHOW KapTUHBI MUpa M CHEU(PUKY METOJIOB IO3HAHUA,
HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIus, sIBICHHE, MPOIECC, CUCTeMa, HAay4HbINH (axT,
TIPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIeIOBaHNE, HAOIIOICHNE, U3MEPEHUE, SKCTIEPUMEHT U IPyTHUE);

YHUBEpCAIbHBIC yueOHBIC IeHCTBUA (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, DPETYJISTHBHBIC), OOECIICUMBAIOIINE
dbopmupoBanue GHyHKIIMOHATFHOW TPAMOTHOCTH U COIIMAIEHON KOMTIETEHITNN 00YyJaronInXcs;

CIIOCOOHOCTh OOYYAIOUIMXCSl HCIOJIb30BaTh OCBOCHHbBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCaJIbHbIE YUEOHbBIE IEMCTBUS B O3HABATENBHON U COLIMAIBHOMN MPAKTHUKE.



MertanpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJAJICHUE YHHUBEPCAJIbHBIMU  Y4YEOHBIMH  TMO3HABATEIIbHBIMH,
KOMMYHUKAaTUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMU.

OBjajieHne YHUBEPCAJbHBIMH Y4eOHBIMH MO3HABATEILHBIMY JI€HCTBUSIMH:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIBHO (hOPMYJIMPOBATH U aKTyaTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OMPENEeNATh IEIN JEATEeNbHOCTU, 3aJiaBasl IMapaMeTpbl U KPUTEPUH HUX JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl
JIeSTEIbHOCTH C MOCTaBICHHBIMU IIEIISIMU,

UCIIOJIB30BaTh TPU OCBOCHUU 3HAHUM MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS] — BBIJEISATh XapaKTepHbIE MPU3HAKU
MOHSATUW W yCTaHABIMBATh WX B3aMMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHUS JJIsi OOBSICHEHUS OTIACIBHBIX
(haKkTOB U SBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH JIJIS KIacCU(DUKAIIMK BEIIECTB U XUMHUUECKUX PEAKITHIA;

yCTaHABIIMBATh IPUYMHHO-CJICJICTBEHHBIE CBSI3U MEXTY N3y4YaeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKJCHHS (MHAYKTUBHBIC, JCAYKTHUBHBIC, 10 AHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH H
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUAX, (POPMYJIUPOBATH BHIBOJIBI 1 3aKIIOUCHHS;

NPUMEHATH B MPOIECCe MO3HAHUS, UCIIOIb3yeMble B XUMHH CUMBOJIMYECKUE (3HAKOBBIC) MOJCIH, MPEe0OPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMHUYECKHH 3HAK (CMMBOJI) dJIEeMEHTa, XUMHUYecKas (opmylia, ypaBHEHHUE XHMHYECKOM
peaKkiuu — MpU pElIeHUH Y4YeOHBIX IT03HABATEJIbHBIX W IMPAKTUYCCKUX 3a]lad, MPUMEHSATh HAa3BaHHBIC MOJCIIbHBIC
IIPEACTaBICHUS JIJISl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB N3y4aeMbIX BEIIECTB M XUMUYCCKUX PEaKIIHH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOI'O TTO3HAHUS BEIIECTB U XUMHYECKUX PEaKIIU;

dbopmynupoBaTh [EIM W 33Jlaud  HCCIICIOBAaHMS, HKCIOJB30BaTh IIOCTABJICHHBIE H  CaMOCTOSTEIBHO
chopMyJIMpOBaHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS W OCHOBBI JUIS1 (POPMHUPOBAHUS THITIOTE3BI 110 MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUM;

BJIaJICTh HAaBBIKAMU  CaMOCTOSTEIBHOIO  IUJIAHUPOBAaHHUS U TPOBEJCHUS  YUYCHHMYECKHX  OKCIIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHHUS HAOMIOAATh 3a XOJOM TIpoIlecca, CaMOCTOSITEIBLHO IPOTHO3HPOBATh €r0  Pe3yibTar,
dbopmynupoBaTh OOOOIICHUS H BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3yJbTaTOB MCCICAOBAHUSA, COCTABISTH
000CHOBaHHBIN OTUYET O MpOJEIaHHON padoTe;



npuoOpeTaTh OMBIT YUYEHUYECKOM HCCIIEIOBATENIbCKON M MPOEKTHOW JEATENbHOCTH, MPOSIBISATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEIbBHOMY TMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3ajad, MPUMEHEHHUIO Pa3IUYHbIX METOJ/OB
MTO3HAHMUS.

3) paboTa ¢ uHpopManmeii:

OPUECHTHPOBATLCS B PA3IUYHBIX HCTOYHUKAX UHOOpManuu (HAyYHO-TIOMYJSpHAsl JIUTEepaTypa XUMHUUYECKOTO
CoJIep>KaHusl, CIPaBOYHbBIC MOCOOUs, pecypchl MHTepHeTa), aHanMM3upoBaTh MUHPOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
IpeACTaBICHUS, KPUTUYECKU OIEHUBATH €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMyTHUpPOBATH 3aMPOCHl U TPUMEHSTH PA3IMUYHbIC METOBI TIPHU MOUCKE U 0TOOpe MHpOpPMAIIUU, HEOOXOAUMOM st
BBITIOJIHEHUST YUEOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH W Pa3IMYHBIX TOUCKOBBIX
CHUCTEM;

CaMOCTOSITEJIbHO BHIOMpAaTh ONTUMAJIBHYIO (OpPMY MpelcTaBiIeHUS HHPoOpMaruu (CXembl, rpaduKu, JUarpaMMsl,
TaOJIULIBI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAay4YHBIA $3bIK B KauecTBE CpeACTBAa Mpu paboTe ¢ XUMHUYECKOW HHPOpMAaIME: MPUMEHSThH
MeXIpeaIMeTHbIe (PU3nYecKne U MaTeMaTUYeCKUe) 3HaKu U CUMBOJIBI, (OpMyIibl, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBATH 3HAKOBO-CUMBOIIMYECKUE CPEJICTBA HATJISITHOCTH.

OBnajgeHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJ€ Juajiora W/WIU JTUCKYCCHUHU, BBICKA3bIBaTh HJIEH,
(dbopMynHpOBaTH CBOM MPEATIOKEHNUSI OTHOCUTENILHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4K;

BBICTYNIaTh C MPE3CHTAlMEN pe3yJbTaTOB MO3HABATEILHON JEATEIbHOCTH, IOJYUYEHHBIX CaMOCTOSITENIbHO WU
COBMECTHO CO CBEPCTHHUKAMH TPH BHIMOJHEHUH XUMUYECKOTO SKCIEPUMEHTA, MPAKTHUYECKOW pabOoThI MO MCCIIETOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaju3alui yueOHOTo MPoeKTa U (OPMYITHPOBATH BHIBOABI MO pe3ybTaTaM MPOBEAEHHBIX
MCCJIeIOBAHUIN MTyTEM COTIIACOBAHUS TIO3UIIHI B X0J1€ 00CYX)ICHUS 1 OOMEHAa MHCHUSIMH.

OBiaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH I€CTBUSIMU:

CaMOCTOSITEIBHO TJIAHUPOBATH U OCYIIECTBIISITH CBOIO MTO3HABATENBHYIO JIEATEIIbHOCTD, ONPEAeIisis € Lelu U 3a7auH,
KOHTPOJUPOBATh U TI0O MEPE HEOOXOJUMOCTH KOPPEKTUPOBAThH MpEIaraeMblii aJTOPUTM JCHUCTBUN MPU BHITIOJTHEHUU



y4eOHBIX U HCCIEAOBATENbCKUX 3a/]ad, BbIOMpaTh HamOosee 3(PQPEeKTUBHBIA CIOCOO MX pEUIEHUs € y4ETOM MOJyYEHUS
HOBBIX 3HAHMM O BELIECTBAX U XUMUYECKUX PEAKLIUIX;
OCYILECTBIIATh CAMOKOHTPOJIb CBOEH 1€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3yNbTaThl OCBOEHHUS Kypca « Opranndyeckas XUMUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN O XMMUYECKOM COCTaBIISIIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIU
XUMUU B TIO3HAHWM SIBJICHUH TIPUPOJBI, B (POPMUPOBAHUU MBIINUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAJIBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTHUYECKUX 3a7a4 U IKOJOTHUYECKH 0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpEJIE;

BJIAJICHUE CUCTEMON XUMUUYECKUX 3HAHUH, KOTOpasi BKJIIOYAET: OCHOBOIOJIATAIOIINE MOHATHS (XUMUYECKUIN JIEMEHT,
aToM, DJIEKTpOHHasi 000JloYKa aroma, MOJEKyJia, BAJIEHTHOCTh, OJEKTPOOTPHUIATEILHOCTh, XHMHYECKasi CBS3b,
CTpyKTypHasi ¢hopmyna (pa3BEpHYTas M COKpaIIEHHAsA), MOJIb, MOJISIPHAs Macca, MOJISIPHBINA 00BEM, YTIEPOJIHBIN CKEJeT,
(byHKIIMOHANIbHAS TPYMINA, paJuKall, U30MEpHs, U30MEPhI, TOMOJIOTUYECKUI PAJI, TOMOJIOTH, YII€BOJAOPOIbI, KUCIOPOI U
a30TCOAEPKAIINE COEAUHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U
3aKOHBI (TE€OpPUSl CTPOCHMsSI oOpraHmyeckux BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHsS MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUW S3bIK XUMHH; MHPOBO33PEHUYECKHE 3HAHUA, JI€XKallue B OCHOBE ITOHUMAaHMS
NPUYUHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBIICHUN, (PAKTOJIOTHYECKUE CBEACHHUS O CBOWCTBAX, COCTaBe, MOJYUYECHUU U
0e30MacHOM HCTIOIh30BAHNN BAKHEUIITUX OPTAHMUECKHUX BEIIECTB B OBITY U IPAKTUYECKOH JCSITEIILHOCTH YEIIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHM BBISBIATh XapaKTepHbIE TNPHU3HAKU TOHATHN, YCTAaHABIMBATH WX B3aUMOCBS3b,
HCIMOJIB30BATh COOTBETCTBYIOLIME TIIOHSATHUS IIPU OIMCAHWUM COCTAaBa, CTPOCHUS W NPEBPALLCHUN OpPraHUYECKUX
COCJIMHCHUI;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOIB30BATh XUMHUYECKYI0 CHUMBOJHMKY JJiIi COCTABJICHHS MOJEKYISPHBIX W
CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAmEHHON) (GOPMYT OPTaHMYECKHX BEIIECTB W YPAaBHEHUNW XUMHUYECKUX PEAKIUH,



M3TOTaBIUBATh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB JJISI WUIIOCTPAMM UX XMUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YyCTaHABIMBATH MPUHAJIC)KHOCTh U3YUYCHHBIX OPraHUYECKUX BEILIECTB MO UX COCTaBY U
CTPOEHUIO K OIpEAeIEHHOMY KJIAacCy/TpyIie coeAuHEHUI (YyrieBOAOPOAbI, KUCIOPOA M a30TCOAEpPKALIUE COCTUHEHUS,
BBICOKOMOJICKYJISIPHBIC COCIWHEHHS), JaBaTh MM Ha3BaHus 1o cucreMmarmdeckor Homenkimatype (IUPAC), a Ttakke
MPUBOJAUTH TPUBHAIBHBIC HA3BAHUS OTJICJbHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOMWICH, alleTUIeH, STUJICHTJIUKOJb,
TIIMLEpUH, (eHols, GopManblerua, aneTadbIeruj, MypaBbUHas KHUCJIOTA, YKCYCHAas KHUCJIOTa, OJEHMHOBAas KHUCIOTA,
CTeapuHOBas KMCIIOTA, TJII0K03a, PPYKTO3a, KpaxMall, LeJUTI0103a, TJIUILKH);

c(hOpMUPOBAHHOCTh YMEHHS OMPEACNISITh BUJIBI XUMUYECKOW CBSI3M B OPraHUYECKUX COCIUHECHUSX (OJWHApPHBIC U
KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATH MOJIOKEHUS TCOPUU CTPOCHUSI Oprannueckux BemectB A. M. bytneposa miis
00BSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NYECKHE U XMMUYECKHUE CBOMCTBA THIUYHBIX
Npe/ICTaBUTENIEH pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIEeCTB (METaH, 3TaH, dTUJICH, MPOMWIEH, alleTHieH, OyTaaneH-1,3,
MeTwinOyTaauen-1,3, OeH30/, MeTaHOJ, A3TAHOJ, STWUJICHTIUKOJb, TIUIEpUH, (EHON, aleTalbAeru]l, MypaBbUHAsS U
YKCyCHasi KHCIIOTBI, TJIFOKO3a, Kpaxmal, ILeJUTI0I03a, aMUHOYKCYCHAsl KUCJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXTy HUMHU YPaBHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMI C HCTIOJIB30BaHUEM CTPYKTYPHBIX (POpPMYIL;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UICTOYHUKU YTIIEBOJOPOIHOTO CBHIPhS (HE(Th, MPUPOIHBINA ra3, yroisb),
crocoObl WX MepepabOTKH M MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB MePePadbOTKY;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHS MO XUMHUYECKUM ypaBHEHHSIM (Macchl, 00béMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH M0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 MCXOTHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUH BIIAJIETh CHCTEMOW 3HaHUW 00 OCHOBHBIX METOJ]aX HAYYHOTO IMO3HAHMSI, UCTIOJIb3yEeMbIX
B XUMHUHU TIPH U3yYEHUU BEIIECTB U XUMUYECKUX SIBJICHUH (HAOMIOIEHNE, U3MEpPEHNE, IKCIIEPUMEHT, MOJICIUPOBAHNE),
MCIIOJIb30BaTh CHUCTEMHBIC XUMHUYECKHWE 3HAHWS IS TPUHATHS PEIMICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEIICCTBAMU U X MPUMEHEHUEM;



c(hOpMHPOBAHHOCTh YMEHUW COONIOAATh TpaBWiIa IIOJIB30BAHUS XHMHUYECKOW TIOCYAOH | J1ab0opaTOpHBIM
o0opynoBaHMEM, a TaKKe MpaBuia OOpalieHUs ¢ BEMIECTBAMH B COOTBETCTBHH C HWHCTPYKIIUSAMH IO BBHITIOJHEHUTO
1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHU TUIAHUPOBATH M BBITIOJHATh XUMHUYECKUH SKCIEPUMEHT (IIPEBpAIICHUS OPTraHUYSCKUX
BEIIECTB MPH HarpEBaHWM, MOJyUYEHUE dTUIICHA U U3YUYCHHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIM OPTaHUICCKUX BEIIECTB,
JieHaTypaIus OCJIKOB MPU HarpeBaHUU, I[BETHHIC PEaKIMKM OCIKOB) B COOTBETCTBUHU C MPAaBHJIAMH TEXHHKH 0€30TaCHOCTH
npu OOpalleHHMH C BENIECTBAMU M JIA0OPATOPHBIM O00OpYIOBAaHUEM, TMPEACTABIATh PE3yJbTaThl XHUMHYECKOTO
dKCIIEpUMEHTa B ()OpPME 3amuCH ypaBHCHHH COOTBETCTBYIOIIMX PEakiuid M (HOPMYJIUPOBATH BHIBOJBI Ha OCHOBE JTHUX
pe3yIbTaToB;

c(hOpPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJU3UPOBATh XMUMHYCCKYI0 HH(POPMAIHIO, TOJYyY4aeMyH M3 pPa3HBIX
MUCTOYHUKOB (CpeacTBa MaccoBoi nHpopmartuu, THTEpHET U IpYTUX);

chOpMUPOBAHHOCTh YMEHUI COOIFOIATh MPaBHIIa SKOJIOTHUECKHU 1EIecO00pa3HOro MOBEICHHUS B OBITY U TPYAOBOMH
NESTENBbHOCTH B IIENSX COXPAHEHUSI CBOErO 3J0POBbS U OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTH
BO3/ICHCTBUA HA JKUBBIE OPTaHU3MBI OINPEACIIEHHBIX OPTaHUYECKUX BEIEeCTB, MOHUMAas cMbIci nokaszatens [1JIK, noscHsaTh
Ha IpUMepax CrocoObl YMEHBIICHUS U MPEIOTBPAICHHs KX BPEAHOTO BO3ACHCTBUS HA OpPraHU3M YE€JIOBEKa;

JUIsE OOyYalolUXCsl C OTPaHMYEHHBIMA BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHUE NPHUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHYECKUX SBICHUM;

JUTSL CTICTIBIX M CIA0OBHISIIIIMX OOYYAIONIUXCS: YMEHHUE MCII0JIB30BaTh PElIbe(hpHO-TOUCUHYIO CUCTEMY 0003HaueHui JI.
Bpaiins nis 3anucu XuMu4deckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne KosunyecTBo yacos DJIeKTPOHHbIE
11/_11 HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Beero KonTpoasubie | [Ipakruyeckue (ungposbie)
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nes 1. Teoperuyeckue 0CHOBBI OPraHN4YeCKO XMMHHU
11 [Ipeamer oprannyeckoi xumuu. Teopus cTpoeHus 6 bubnuorexa [JOK
oprannyeckux coenunennii A. M. bytieposa https://myschool.edu.ru/
Wroro mo pazueny 6
Paszpnen 2. Yriesogopoabl
2.1 [IpenenbHbIe YraeBOIOPOABI — aTKaHbBI 3 BH6J_IHOTeKa HOK
https://myschool.edu.ru/
29 HenpenenbHbie yrieBoI0POIbl: aJKEeHBI, 7 bu6mmoreka [IOK
alIKaJUEHbI, [IUKJIOAJIKAHbI, aJKUHBI https://myschool.edu.ru/
2.3 ApomaTHYeCKHe yrieBOI0POIbI 2 BH6J_IHOTeKa HOK
https://myschool.edu.ru/
24 [IpupoiHbIE NCTOYHUKH YTIIEBOIOPOIOB M HX 2 bubnuoreka [IOK
nepepaboTka https://myschool.edu.ru/
o5 ['eneTnyeckue cBsI3M MEXKy KilaccamMu 2 bubnunoreka [JOK
YIJI€EBOJIOPOJIOB. https://myschool.edu.ru/
26 CucreMaru3anus 1 00001IeHE 3HaHUH 110 TeMe Neo 2 bubnmuoreka [JOK
2 «YTaeBoAOPOJbl U UX MPUPOAHBIE HCTOUHUKI https://myschool.edu.ru/
27 KonTtposnpHas padota Nel no reme «Teopus 1 1 BI/I6J'.II/IOTeKa I[HOK
ctpoenusi A.M. byriepoBa. YriaeBoaopoab» https://myschool.edu.ru/
Wtoro mno pazneny 19
Pasnen 3. Kuciiopoacoaep:kamme oprannyecKue CoeinHeHus
3.1 Cnuptel. ®enon 4 bubmiorexa LOK

https://myschool.edu.ru/

3.2 Anbnerunbl. Kap6onoBbie KUCIOTh. CI0XKHBIE 6 bu6mmoreka [JOK



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

3hupsl https://myschool.edu.ru/
bubmuoreka [JOK
3.3 YIB! 4 https.//myschool.edu.ru/
bubmmoreka [{OK
3.4 [ToBTOpenue.Pemenue 3amau 1 https://myschool.edu.ru/
Kourpomnbnas padora Ne 2 o teme
3.5 <<KHCJI;0 oncoz?e YKalue OpraHnuecKue 1 Bubmaorexa LHOK
) P P p https://myschool.edu.ru/
COEIUHEHUS
Hroro mo pazueny 16
Pa3znen 4. A3orcoaep:kaiye opraHuyecKue coeIMHeHus
4.1 AmMuHbl. AMUHOKHCIIOTEL. benku 5 Bubmiorexa OK
https://myschool.edu.ru/
4.9 I'eneTnueckas cBsI3b MKy KJacCaMHu 1 bu6mmoreka [IOK
) OPraHN4YeCKUX COCTMHEHUN https://myschool.edu.ru/
Hroro mo pazgeny 6
Pa3nen 5. buosioruyecku aKkTUBHbIE OPraHUYecKHe BellecTBa
bu6mmoreka [IOK
51 ®epmentsl. Butamunbl.l opmonst. JIekapcTa 5 https://myschool.edu.ru/
59 ['eneTnyeckure 1ENOYKU MPEBPAILICHUS 5 bubnuoreka [JOK
' OPraHN4YeCKUX BEIECTB https://myschool.edu.ru/
53 O0o00meHNEe B CHCTEMAaTH3allUsl 3HAHU. 2 bubnmuorexka [JOK
' IToaroroBka K KOHTPOJLHOM paboTe. https://myschool.edu.ru/
5.4 KontponbHas padoTa 1
Hroro 10
Pa3znen 6. BricokomosieKyJIsipHbIE COCUHEHHS
bu6mmoreka [JOK
6.1 IInactmaccel. Kayaykn. Bonokna 5 https://myschool.edu.ru/
bu6mmoreka [JOK
6.2 buorexnonorus 1 https://myschool.edu.ru/
Htoro mo pazneny 6



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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Paznea 7. IlonBenenue uToros

. bubmuoreka [JOK
1 Obobwenne snanuil 1 https://myschool.edu.ru/
. bubmmoreka [{OK
7.2 [ToaroToBka K KOHTPOJILHOU paboTe 1 https://myschool.edu.ru/
7.3 Hroroas kouTpospHas padora 3a kypc 10 kimacca 1 bubnuorexa [JOK
https://myschool.edu.ru/
Hroro 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
N KoauyecTBo yacoB DJIeKTPOHHBbIE
o
n/ Tema ypoka Kontpo | IIpakTn Jara uudposbie MpumeyaHue
- Bcero | abHBIE yeckpad | HU3y4ueHus odpa3oBaTebHbIe | CBA3b C Npodec
padoTbl | OTHI pecypcsl
Pasznen 1. Teopernueckue 0CHOBBI OpraHnyeckoii xumuu (6 4)
. . bu6mmoreka [IOK
[Ipeamer opranudeckoit XuMum, €€ BOSHUKHOBEHHE,
PE/MET Op 1 06.09.2023 | https://myschool.edu.r
pa3BUTHE U 3HAYCHUE u/
. bubmmoreka [{OK
Teo CTpoe OpraHuyec coenuHe A.
DY CTPOCHHA OPTARMHCCIHX COCMIHEHHH 1 07.09.2023 https://myschool.edu.r
M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS u/
[IpencraBnenue o KI1acCUPUKAIUA OPTAHUICCKUX bu6mmoreka [IOK
BemecTB. HoMeHkmarypa (cucreMaruueckasi) u 1 13.09.2023 https://myschool.edu.r
TpPUBHUAJIbHbIC HA3BAaHUSI OPTAHUYECKUX BEILECTB u/
bu6mmoreka [IOK
Howmenknarypa. Banentnocts. [lonsTHE 0
P 1 14.09.2023 https://myschool.edu.r
TOMOJIOTHH U TOMOJIOTaX. u/
bu6mmoreka [JOK
N3omepust u €€ BuIbI 1 20.09.2023 https://myschool.edu.r
u/
bubnuoreka [JOK
TuIbl XUMUUYECKUX pEaKIHil 1 21.09.2023 https://myschool.edu.r
u/
Pa3znen 2. YrieBoaopoanbl
N . bubmnoreka [{OK
IIpupoaHBIN U NOIYTHBIN Ia3bl 1 27.09.2023 https://myschool.edu.ru/
bu6mmoreka [JOK
AJNKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKUN PsJL 1 28.09.2023 https://myschool.edu.r

u/
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bubmuoreka [JOK

9 ANKaHBI:CBOWCTBA ,1IOJyYEHHE U IPUMEHEHHE 04.10.2023 https://myschool.edu.r
u/
10 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 05.10.2023 BH6J.IHOTeKa HOK
https://myschool.edu.ru/
bubmmoreka [{OK
11 AJKEHBI:CBOWCTBA ,II0JIy4EHUE U IPUMEHEHUE 11.10.2023 https://myschool.edu.r
u/
bubmmoreka [IOK
12 AnkaaueHsl :0011as XapaKTepUCTHKA 12.10.2023 https://myschool.edu.r
u/
N bubmuorexa [JOK Nuxenep
A . g1 .
13 AKauensl. Ceoicraa.llpumenenue 18.10.2023 | https://myschool.edur |  xmmux
IMonnyyeHne CHHTETHYECKOT0 KAYUYYKa U Pe3UHbBI u/
bu6moreka [IOK
14 Iuknoankadasl 19.10.2023 https://myschool.edu.r
u/
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHUS, bubmuorexa [JOK
15 TOMOJIOTUYECKHUH PpsANl. ATETHUIICH — TPOCTEUITUI 25.10.2023 https://myschool.edu.r
HpeCTaBUTENb ATKHHOB u/
. bubnmuoreka [JOK
XUMHYECKHE CBOWCTBA, OJYyYCHHUE U TPUMEHEHUE
16 ’ yi p 26.10.2023 https://myschool.edu.r
QJIKHOB u/
bu6mmoreka [JOK
17 Apenb1.O0111as XapaKTepUCTUKA 08.11.2023 https://myschool.edu.r
u/
. bubmuoreka [JOK
Apensl: 6eH301 1 Toyol. CoiictBa. [lonmyuenue.
18 p Y ya 09.11.2023 https://myschool.edu.r
IIpumenenue u/
bubmuoreka [JOK XUMUK —
I .
19 PHPOXHLIC HCTOUNMICH YIJICBOI0POLOB 15.11.2023 https://myschool.edu.r TEXHOJIOT
Cnoco0bI nepepadoTKku HePpTH u/
IIpupoanbie HCTOYHUKH YIJ1€BOJIOPOAOB: bubnuoreka [IOK XHUMUK
20 . 16.11.2023 ]
KaMeHHBbI yroJjb https://myschool.edu.r TEXHOJIOT
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u/

I'enernueckas cBsA3b YIri€BOAOPOIOB,

bubmuoreka [JOK

21 22.11.2023 https://myschool.edu.r
HpI/IHa)Z[JIe)KaHII/IX K paSJII/I‘-IHBIM KJ1accaMm u /
I'enernyeckast CBSI3b YIJIEBOJOPOIOB bubmorexa [IOK
22 T POIOB, 23.11.2023 | https:/myschool.edu.r
HpI/IHa)Z[JIe)KaHII/IX K paSJII/I‘-IHBIM KJ1accaMm u /
O060061eHre U cucTeMaTH3alus 3HaHU| bubnuorexa [JOK
29.11.2023
23 o Teme Ne 2 «YTIIeBOJIOPOIbI U UX MIPUPOTHBIE https://myschool.edu.r
WCTOYHUKID u/
ITonaroroska K KOHTPOJILHOI padOTe IO pas3ien bubmmorexa LLOK
24 & p p P y 30.11.2023 https://myschool.edu.r
«YTIeBOA0POabD) u/
KontpoabHasg padora Nel o pasgen bubumorexa LIOK
25 P P B pasiey 06.12.2023 https://myschool.edu.r
«YTI€eBOA0POabD) u/
Pasznea 3. Kucaopoacoaepxamme opranHuyecKkue coeiHeHust
[IpenenpHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI U bu6moreka [IOK
26 7.12.2023 ]
sTaHoj. Bongopoanas cBs3b https://myschool.edu.ru/
XUMHUUECKHE CBOICTBA, ITOJIYUYCHHE U IPUMEHEHIE bubanorexa LIOK
27 ’ ya p 13.12.2023 https://myschool.edu.r
CIIUPTOB u/
MHOroaToMHBIE€ CIUPTHL; STUIECHIIIUKOIDL U bubanorexa LIOK
28 PTBL 14.12.2023 https://myschool.edu.r
TJIUIEPUH u/
®deHouT: CTpoeHUE MOJICKYIBI, (PU3UYECKUE U bubanorexa LIOK
29 - CTP . YIIBL, 20.12.2023 https://myschool.edu.r
XMUMHYECKHE CBONCTBA, MPUMEHEHHE u/
Anbreruapl: GopMaIbACTUI U alleTalIbICT /T brbanorexa LIOK
30 - POP ' 21.12.2023 https://myschool.edu.r
ArneTon u/
31 OaHOOCHOBHEBIE Mpe/ieNIbHbIE KAPOOHOBBIE 27.12.2023 bu6mmoreka [JOK
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KHCJIOTBL: MypaBbUHAA U YKCYCHaAs

https://myschool.edu.r
u/

bubmmoreka [{OK

32 CBolicTBa,IOyYCHHE, IPUMCHEHHE 1 28.12.2023 https://myschool.edu.r
u/
bubmmoreka [{OK
33 Pemenue 3a1a4 v ynpaxHCHHA. 1 10.01.2024 | https://myschool.edu.r
u/
bubmmoreka [IOK
34 CrnosxHble 3(hUpbl KaK MPOU3BOIHbIE KAPOOHOBBIX 1 11.01.2024 https://myschool.edu.r
KUCTOT. ['M1ponun3 ciioXHbIX 3UpPOB u/
XUMHK
Kupbl: ruapo/n3, npuMeHeHue, 0H0JIOrHYecKasi bubmuotexa [JOK TEXHOJIOT
17.01.2024
35 POJIb KUPOB. Mblj1a KaK COJIH BHICIIHX 1 https://myschool.edu.r
KapOOHOBBIX KHCJIOT, UX MOIOIIee IelCTBHE u/
bu6mmoreka [IOK
36 VYrieBoapl: cocTaB, KjIacCU(pUKAIUSI U 3HAUCHHUE 1 18.01.2024 https://myschool.edu.r
u/
37 Momnocaxapupl. [ exco3bl. ] moko3a. 1 bu6muoteka [IOK
24.01.2024
https://myschool.edu.ru/
bu6mmoreka [JOK
: 25.01.2024
38 Jlucaxapuet: caxaposa 1 https://myschool.edu.ru/
bu6mmoreka [JOK
39 Kpaxman u niemnosno3a Kak MprupoIHbIE MTOTUMEPHI 1 31.01.2024 https://myschool.edu.r
u/
Cucremaru3zanusi 1 0000IIeHNEe 3HAHUH 110 TeMe bubmuoreka [JOK
40 Ne3 «Kucnopoaconepamuye opraHu4ecKkue 1 01.02.2024 https://myschool.edu.r
COEJIMHEHUS M UX HAXOXKJCHHE B KUBOI MPUPOIE» u/
bu6mmoreka [JOK
KP No2 K
41 Ne2 mo pasneny «Kucnoponconepxariue 1 07.02.2024 https://myschool.edu.r

OpPraHu4YC€CKUC COCAUHCHU

u/

Paznen 4. A3orcoaepaaniye opranndecKue CoeAMHEeHUs!
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bubmuoreka [JOK

42 AMUHBI: METUJIAMMH U aHUJIUH 08.02.2024 https://myschool.edu.r
u/
bubmmoreka [{OK
43 AMUHBI: XUMHYCCKHE CBOMCTBA 14.02.2024 https://myschool.edu.r
u/
AMMHOKHUCIIOTHI Kak aM(pOTEPHBIE OPraHNIECKUE bubnuoreka [JOK
44 COEIMHEHMS, NX OMOJIOTMYECKOEe 3HAUCHUE. 15.02.2024 https://myschool.edu.r
CBoiiCTBA, MOJyYEHUE U IPUMEHEHNE aMUHOKHCIIOT u/
Beiku kak npupoaHble BLICOKOMOJIEKYJISIPHbIE bubmuoreka [JOK Texuomor
45 coelMHeHUs1. XUMHYEeCKHe CBOMCTBA, MOJy4YeHHue 21.02.2024 https://myschool.edu.r
U IpuMeHenue 0eJKoB u/
16 HyxknenHoBbIE KHCTOTHI 29 02.2024 BI/I6J'.II/IOTeKa HOK
https://myschool.edu.ru/
['eneTnveckas CBSI3b MEXKY KJIaCCaMH OPTraHUYECKUX Bubmiorexa OK
47 N 28.02.2024 https://myschool.edu.r
COCTUHCHHI u/
Pa3nen 5. buosioruyecku akTUBHbIE OPraHUYecKHe BellecTBa
bu6mmoreka [JOK
48 DepMeHTHI. 29.02.2024 https://myschool.edu.r
u/
bubmuoteka [JOK Bpau
49 BuramuHbl 06.03.2024 https://myschool.edu.r JIUETOJIOT
u/
bubnuoreka [JOK Bpau
50 T'opmonbl 07.03.2024 | https://myschool.edu.r
u/
bubnuoreka [IOK Bpau
51 JlexapcrBa 13.03.2024 | https://myschool.edu.r | ¢apmanent
u/
bu6mmoreka [JOK
52 Tpakruueckas padora Ne 1. «Hxentuguicanus 14.03.2024 | https://myschool.edu.r

OPraHu4YeCKuXx coeTUHEHU I

u/
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I'enernueckue ENOYKY IPEBPAIIEHUS KUCIOPOA- U

bubmuoreka [JOK

53 27.03.2024 https://myschool.edu.r
a30TCOJIEPIKAIINX YTIIEBOOPOIOB u/
T'enetuueckue IICIMOYKH IIpEeBpaALLICHUA KUCIIOPOA- U brbmiorexa HOK
54 PeBP p 28.03.2024 | https://myschool.edu.r
A30TCOJIEPIKAIINX YTIIEBOIOPOIOB u/
Pemrenne pacyeTHsIX 3a1a4 0 TeEMeE bubnuorexa [JOK
55 «A30TcoiepKaIre OpraHnuecKiue COeIMHEHUS U 03.04.2024 https://myschool.edu.r
UX HAXOXICHUE B )KMBOU IIPUPOIE» u/
. bubmmoreka [IOK
56 O00bmerHE 3HAHUI O KHCIOPO- 1 04.04.2024 https://myschool.edu.r
A30TCOJICPIKAIINX OPTAHUICCKUX COCTUHEHUIX u/
bu6moreka [IOK
57 KP Ne3 mo pazaeny «Butamunbl. DepMeHTHI» 10.04.2024 https://myschool.edu.r
u/
Pa3nesn 6. BbicokoMoJieKyJIsIPHBbIE COeIMHEHUS
OcHOBHbBIE IOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX bubmorexa LIOK
58 . yaAp 11.04.2024 https://myschool.edu.r
coenuHeHul. VICKyCcCTBEHHBIE MTOJIUMEPHI u/
bubnuoreka [JOK Nnxenep-
59 CuHTeTHYECKHE TIACTMACCHI 17.04.2024 | https://myschool.edu.r XUMHK
u/
bubnnoreka [JOK Nuxenep
60 CunTeTnyecKkne KayuyKku 18.04.2024 | https://myschool.edu.r XUMHK
u/
bubnnoreka [JOK Nuxenep
61 CuHTeTHYECKHE BOJIOKHA 24.04.2024 https://myschool.edu.r XUMUK
u/
bu6mmoreka [JOK
02 «P
62 lpaxriieckan pabora N2 «Pacnosnasanme 25.04.2024 | https://myschool.edu.r
MJIacTMacc U BOJIOKOH u/
63 buorexHoJiorus 02.05.2024 | bubnmoreka [JOK ['ennbIit
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WHXXEHEep

Paznea 7. IlonBenenue uToros

64 O06001eHre 3HAaHUI OPraHUYeCcKO XUMUU

08.05.2024

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

65 O000I1IEHNE U CUCTEMATH3AIINS 3HAHUI

15.05.2024

bu6mmoreka [{OK
https://myschool.edu.r
u/

66 [ToaroToBka K KOHTPOJIBLHOW paboTe

16.05.2024

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

67 KonTponsnas pabora Ne 4 o kypcy

22.05.2024

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

68 AHanu3 KOHTPOJIBHOU paboThl Ned

23.05.2024

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

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA

* Xumus / I'abpuensn O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIOHEpHOE 00IIECTBO
«M3narenscTBO «lIpocBemenue»

Xumus, 10 xmace/ IN'abpuensa O.C., OOmIEcTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenuer»

* Xumus, 11 xmacc/ I'abpuensa O.C., OOmiecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenner»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumuss Metoauueckoe nocooue — 6a3oBblii ypOBEHb» - M.:
Hpoda 2022 ron.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «OO011ast XuMus B TeCTax, 3ajadax, ynpaxaeHusx. 1 1
kiace» — M.: Jlpoda,2023 r.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KontponsHbie u
MpOBEpPOUHbIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckast «Xumus 11 kmacc: HacronpHas kaura jyist
yuurtens».Yacte 1-M.: Ipoda, 2019 roa.

5. O.C.T'abpuensn, I'.I'.JIeicoa, A.I'.Beenenckas «Xumus 11 knacc: HactonsHas kaura 1ist
yuurtens». Yacte 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemeros, N.I".OcTtpoymoBa «3amgauu 1o XUMHUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021rox.

7. B.I'. leancoBa «Xumus 11 kmacc moypounsie miansl o yaeonuky O.C.I"abpuensna,
I".I".JIeicoBoi» - Bonrorpany Yuurens 2018ro.

8. M.A.Ps0oBa, V.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kaacey, - M.: Dk3ameH,
2019r.

9.9. O.C.I'abpuensH, U.I'.octpoyMOB «XMMHYECKUH SKCIIEPUMEHT B mikoJie 11 kimacey; - M.:
Hpoda. —2019 rox.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
http://www.chemnet.ru I'azeta «Xumust» 1 caiiT 1y1s1 yaurens «5 uay Ha ypOK XUMUN
http://him.1september.ru Eaunas xomtekuus LIOP: TlpenmeTHas KoIeKust « X UM
http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHbBIC KCIIEPUMEHTHI:
xumust. Kostekius Poceuiickoro o61eo0pa3oBarei-HOTO TopTaja

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Annk6epoBoit

http://www alhimik.ru Bcepoccuiickas oluMmuaga MKOIbHHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranuueckast XMMust: SJICKTPOHHBIN YUCOHHUK [T CPEIHEH MIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: 3JTEKTPOHHBINA YIeOHUK

http://www hemi.nsu.ru OTKpbITHIA KOJUTSIK: XUMHUS

http://www.chemistry.ru JlucraHuuronHast OJTMMITHA/A [T0 XMMHUH: TEIEKOMMYHHKAITHOHHBIA
00pa3oBaTeNbHbII MTPOEK






