MHHHCTEPCTBO NPOCBELIEHHMSI POCCHIICKOI#i ®EAEPALINH
Mununcreperso obpazoBauns u nayku Pecnybankn bamkoproctan
AAMMUHUCTPALIUSI MYHULIMITAJIBHOTO PAHOHA
MEYETJIMHCKUN PAWOH PECNYBJIMKH BAIIKOPTOCTAH

MOBY anueii Nel c.bosabuieycThHKHHCKOR

PACCMOTPEHO COI'JTACOBAHO =¥ EBEPXEHO
pykoBoautens MITK 3amectutens no Y. Xv‘ -
yuyuTenel uuKia Pt peit on i, B /

i s ’
& [Ipotokos Nel ot

Xyxuna P.P. MK
d «30» aBrycra 2024 r. N\ ¥ &30» aBrycrta 2024 r.

[TpoTokon Nel
oT «29» aBrycra 2024 r.

PABOYAS TIPOTPAMMA
(ID 1643726)

yuedHoro npeamera «Xuvus. Bazosblii ypoBeHb»

aJis obyuarommxes 10 knaccos

c. borbmeycrbukunckoe - 2024



HOACHUTEJIBHAA 3AIINCKA

[IporpaMma Mo XMMHM Ha YPOBHE CpeaHero oOmero oOpa3oBaHHs pa3padoTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpasoBanuu B Poccuiickoii ®@enepauumn», B
cootBercTBUU ¢ yctaBoM MOBY nmneiiNel c.bonbmieycTbukuHCKOE W TpeOOBaHHM K pe3yinbTaram
OCBOCHHSI OCHOBHOH 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 001Iero oOpa3oBaHus, MPEACTABICHHBIX B
dI'OC 00O, a takxke Ha ocHOBe (enmepanbHOU paboueil mporpammbl BocnuTanuss MOBY mumeitNel
c.bosplieycThUKMHCKOE M € Y4€TOM KOHLENIMHM IpenojaBaHusl ydyeOHoOro mnpeamera «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusx Poccuiickoin @enepanuu, pealn3yromuX OCHOBHBIE 00pa30BaTEIbHBIE
IIPOrpaMMbl, U OCHOBHBIX MojoxeHui «Ctpareruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacnopsixenue Ilpasurenscrsa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJOB K pa3pabOTKe MNpOrpaMMbl MO XHMHUH, K OIpPEACICHUIO OOIIeld cTpaTeruu
oOy4eHHs, BOCIIUTAHUS U PA3BUTHs OOYUYAIOMIMXCS CPeICTBaMH y4eOHOTro mpeamera «Xumus» it 10
KJIacCOB Ha ©0a30BOM ypOBHE COCTaBWIM KOHIeNTyalnbHbie TmosiokeHuss POI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€JeH, CcoAepKaHMs, pe3yJbTaToB OOyueHuss MU TpeOOBaHUH K YPOBHIO
MTOATOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpazoBaHHE, TOJy4aeMO€ BBIMTYCKHUKaMH 00111€00pa30BaTeIbHON OpraHu3aIum,
SBJIIETCS HEOTHEMIJIEMOM YacThio UX 00pa3oBaHHOCTU. OHO CIY)KHUT 3aBEpLIAIOIIMM ATANOM pealu3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEW, MPUCYIIMX LIETOCTHOM CHCTEME
XMUMHUYECKOTO 00pa3oBaHUs. OTH LIEHHOCTH KacaloTCs MO3HAHMSI 3aKOHOB MIPUPOJIBI, (OPMUPOBAHUS
MHPOBO33pEHUS U OOLIel KyJIbTyphbl Ye€lOBEKa, a TaKKe IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0POBBIO M MPHUPOAHOM cpene. Peanmsyercss xumudeckoe oOpa3oBaHHe OOy4aroUuxcs Ha
YpOBHE CpeaHero oo0mero oOpa3oBaHMsI CPEICTBAMHU YUE€OHOTO TMpeaMera «XHUMHs», COICpKaHUE W
MIOCTPOEHUE KOTOPOTO OIpeAesieHbl B MPOrpaMMe MO0 XUMHU C Y4ETOM CHEeUU(PUKH HAYKU XUMHH, €€
3HAYEHUS B TIO3HAHUU MPHUPOJBI U B MaTepHAIbHOM KHU3HU OOLIECTBA, a TAKKe C YIETOM OOIIUX Iienel u
MIPUHIIUIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro o0Iiero oOpa3oBaHUS B
Poccuiickoit @enepanuu.

XUMHS KaK OJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK MWrpaeT ocoOyl pojib B COBPEMEHHOM
IUBWIM3AIIMK, B CO3JaHUM HOBOW 0a3bl MaTepuaibHOW KynbTyphl. OHa BHOCHT CBOW BKJIaa B
(dbopMHpOBaHKHE PALIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE LEJIOCTHOIO IpeICTaBiIeHUs 00
OKpPY)KaIOIlleM MHUpE Kak O €AMHCTBE MPHUPOJABI U YelOoBeKa, KOTopoe GOpMUpPYETCSl B XUMUU Ha OCHOBE
MMOHMMAaHMs BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MUPA, OCO3HAHMS B3aUMOCBS3H MEXIY CTPOCHHUEM
BEIIECTB, X CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTSIMH IIPUMEHEHUSI.

TecHo B3aMMOJAEHUCTBYS ¢ JPYTMMHU €CTECTBEHHBIMU HayKaMU, XHUMHUS CTajla HEOThEMJIEMOU YacThIO
MHUPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCIIOBUEM YCIICIIHOTO TpyJa M >KU3HU Ka)XJOTo uieHa oOliecTBa.
CoBpemeHHass XMMHsI KaKk HayKa cCO3MJaTelibHas, KaKk HayKa BBICOKMX TEXHOJIOTWM HallpaBjieHa Ha
pelieHre riaodalbHbIX MPoOJIeM YCTOMYMBOIO pPa3BUTHUSI YEJOBEUECTBA — CBIPHEBOW, SHEPreTUUECKOH,
MUIIEBOM, SIKOJIOTUYECKON 0€30aCHOCTH U OXPaHbI 3/I0POBBSL.

B cootBercTBUM ¢ OOmMMH LEISIMH U MPUHIMUIIAMU CPEJHEro o0Iiero oOpa3oBaHHsS COJCpKaHUE
npenmera «Xumusa» (10 kmaccel, 6a30BbI YPOBEHb M3YUEHHS) OPUEHTHPOBAHO MPEUMYILECTBEHHO HA
OOLIEKYIBTYPHYIO MOATOTOBKY OOYYaOIIUXCs, HEOOXOAUMYIO UM JUIS BBIPAOOTKH MHPOBO33PEHUECKUX
OpUEHTHPOB, YCIHEIIHOTO BKIIOYEHHS B KU3Hb COIUYMA, MPOJOJIKEHHS OOpa30BaHHs B Pa3IHMYHBIX
00JacTsX, He CBSI3aHHBIX HETMOCPEICTBEHHO C XUMHUEH.

CocraBnsiomuMu npeamera «XUMHUsS» SBISIOTCA 0a3oBble Kypchl — «OpraHuyeckas XUMUS» H
«O01mas 1 HeopraHuveckass XUuMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOIl HayKH: cUCTEMa 3HAHUN 10 HEOPraHMYECKOW XUMUU (C BKIIOUYEHUEM 3HAHUM U3 OOIIed XUMHM)
U opraHuyeckod xumuu. @DOpMHUpPOBaHME JAaHHONW CHUCTEMbl 3HAHMHA MpPH M3YYEHUU [peaMeTa
o0ecreynBaeT BO3MOKHOCTh PAaCCMOTPEHHUSI BCETO MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHSITHH,
3aKOHOB U TEOPUM XUMUH.

CrpykTypa coaepxanus KypcoB — «Opranndeckas Xxumusi» u «OOmmas 1 HeopraHuuecKas XUMUs
copMHpoBaHa B MporpaMMe IO XMMHUH Ha OCHOBE CHCTEMHOIO MOAXOJa K M3YYEHHIO Y4eOHOro
MaTepuasa M OOYCIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHUEM 3HAHMM Ha OINpenesEHHBIX
TEOPETUYECKUX YPOBHX. Tak, B Kypce OpraHMYeCKON XMMHUH BEIECTBA PACCMaTPHUBAIOTCS HAa YPOBHE
KJIACCUYECKON TEOPUU CTPOEHMSI OPraHUYECKUX COEIMHEHUH, a TaKKE HA YPOBHE CTEPEOXMMHUYECKHUX U
AJIEKTPOHHBIX TPEJICTaBIEHUN O cTpoeHHMu BemecTB. CBeaeHuss o0 M3ydaeMbIX B Kypce BeIIECTBax



JAFOTCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB 10 CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX COoelMHEHUH. B xypce
OPraHMYECKONW XHMHH TIOJIy4aloT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs NIEPBOHAYAILHBIC TIPEJCTABICHUS O XMMHUYECKOW CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOHN peaKInu.

[Tox HOBBIM YTIIOM 3peHUs B mpeaMeTe « XUMus» 0a30BOTO YPOBHS paCCMATPUBACTCS M3Yy4EHHBIN Ha
YpOBHE OCHOBHOT'O O0IIEro 0Opa30BaHMs TEOPETHUECKUN Marepuan M (HaKTOJIOTHYECKHUE CBEIACHUS O
BEIIECTBAX M XMMHYECKOW peakmuu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHUYeCKas XUMHUS
o0yJaromuMcsi TPEIOCTABISETCS BO3MOXXHOCTh OCO3HATh 3HAUCHHE MEPHUOJNYECKOTO 3aKOHA C
OOIIETCOPCTHYECKUX M METOJIOJIOTHUSCKUX TIO3HIIMHA, TIIyO)Ke TOHATh HCTOPUYECKOE HW3MCHEHUE
(GYHKIHI 3TOTO 3aKOHA — OT 0000MatoIIeH 10 OOBSICHSIONIEH U TIPOTHO3UPYIOICH.

Ennnas cucrema 3HaHMM O BaXHEHMIIMX BEHIECTBAX, WX COCTaBE, CTPOCHUHU, CBOWCTBAX H
MPUMCHCHHH, a TaK)Ke O XHMHUYCCKUX PEaKIHUAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKAHUS
noroHseTcs B Kypcax 10 kimacca 2JIeMEHTaMU COJIEP)KaHUs, WUMEIONIMMH KYJIbTYPOJOTHYCCKUN H
MPUKIAJHON XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT IOHHMMAHHUIO B3aUMOCBSI3U XUMHH C JPYTUMHU
HayKaM#, pAacKphIBAIOT €€ pOJb B I[I03HABATCIILHONM W TPAKTHYECKOH JCSITEILHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCTIIMTAHHIO YBOKEHHUS K IPOIECCY TBOPYECTBA B OOJIACTH TEOPHH W MPAKTUYCCKUX
MIPWIOKCHUH XHUMUH, IOMOTAIOT BBITYCKHUKY OPUCHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0ieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYCCKH OCMBICIMBATh WH(DOPMAIHMIO W TIPUMEHATH €€ s
MTOTIOJTHEHUS 3HAHUH, PENICHUS MHTESIUICKTYAIBHBIX M SKCIIEPUMEHTAITBHBIX UCCIICIOBATEIILCKAX 33ad. B
IIEJIOM COJIep)KaHue Yy4eOHOTO mpeaMera «XHMHs» JaHHOTO YPOBHS HM3YYCHHS OPHEHTHPOBAHO Ha
(dbopMHpOBaHKHE Yy OOYYAFOIIMXCS MHPOBO33PEHUYCCKOW OCHOBBI I MOHUMAHHS (PHIOCO(DCKUX WICH,
TaKMX KaK: MaTepuajlbHOE EIUHCTBO HEOPraHWYECKOTrO0 M OPraHWYeCKOro MHUpa, OOYCIOBJICHHOCTH
CBOWCTB BEIIECTB HX COCTABOM M CTPOCHHEM, TTO3HABAEMOCTh MTPUPOJIHBIX SBJICHUH IyTEM DKCIICPUMEHTA
W PEIICHUS MPOTHBOPEYHH MEXKITy HOBBIMH (DAKTaAMH W TCOPETHUYSCKUMH TPEINOCHUIKAMH, OCO3HAHUE
pOJIM XMMHUU B PEUICHUH 3KOJIOTMUYECKUX IMpoOieM, a Takxke HpobiieM cOepekeHUs IHEepreTHUYECKUX
PECYPCOB, ChIPbs, CO3AaHUS HOBBIX TEXHOJOTUI 1 MaTEepPHUAJIOB.

B mnnane pemeHus 3amad BOCHUTAHUS, DPA3BUTHS M COLMAIM3ALMU OOYYalOMIMXCS MPUHATHIE
MpOrpaMMoONl MO XUMHHM TOJAXOJbl K OMNpPENECIICHUI0 COJEpKaHHWA M TOCTPOCHUS TMpeaMeTa
npeaycMaTpuBaoT (GopMHUpOBaHHE YHHBEPCAIbHBIX Y4eOHBIX AEHCTBHM, MMemUX 0a30BO€ 3HAUYEHHE
JUTSI pa3JIMYHBIX BHUJIOB JIEATEIBLHOCTH: PEIICHUs MpoOJeM, TIONCKa, aHaIu3a U 00paboTku WHQpOpMaInu,
HEOOXOUMBIX JJIi MPHOOpETEeHHUs OMblTa NPAKTUYECKOM U HCCIEA0BaTENbCKOM JEesSTeNIbHOCTH,
3aHMMAIOIEH BaXKHOE MECTO B MO3HAHUH XHUMUH.

B nmpakTtuke npenogaBaHusi XMMUU Kak Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHus, Tak U HA YPOBHE
cpenHero ooéiero odopa3zoBaHus, IpU ONPEICICHUU COAEPKATEIbHON XapaKTePUCTUKH IeNeld U3ydeHHs
IpeaMeTa HampaBiICHUEM IEPBOCTENCHHON 3HAYMMOCTH TPAJAULMOHHO NpHU3HAETCS (popmHUpoBaHHE
OCHOB XMMMYECKON HAyKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, NMPAKTHUECKON AEATeIbHOCTU
YeJloBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJAbTyphl. C METOIMYECKOM TOUYKU 3pEHUSI TaKOH
MOAXO0/]1 K OTIPEICNICHUIO LIl U3y4YeHHUs MpeIMeTa SBISETCS BIOJIHE OMPABIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUsSl TIaBHBIMU IEJIIMU U3y4eHHUS MpeaMera «XUMHs» Ha 0a30BOM
ypoBHe (10 kI1.) SIBASIOTCS:

e popMupoBaHUE CHCTEMbl XUMHUYECKHX 3HAHUN KaKk Ba)KHEHIIEW COCTaBISIOUICH €CTEeCTBEHHO-
HAayYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KJIIOUEBbIE MOHATHS, (hyHIaMEHTAJIbHbIE 3aKOHBI U
TEOpPUHM XUMHUHU, OCBOCHHUE S3blKa HAYKH, YCBOCHHE U MOHHUMAHHE CYIIHOCTH JOCTYIHBIX OO0OOIICHHI
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPUEH UX pa3BUTHS U CTAHOBIICHUS;

e hopmMupoBaHUE U pa3BUTHE MPEICTABICHUM O HAYYHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX
peakiuii, HeOOXOAUMBIX IS PUOOPETEHUS YMEHUM OPHEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX
SIBJICHUH, UIMEIOIIUX MECTO B IPUPO/IE, B MPAKTUIECKON U TIOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CHOCOOOB [EATEIbHOCTH, CBS3aHHBIX C HAONIOJIEHUEM U OOBICHEHHEM
XMUMHYECKOTO HKCIIEPUMEHTA, COOIII0IEHUEM TPaBUIT O€30MIaCHOTO OOpAIIeHHsI C BEIIECTBAMH.

Hapsiny ¢ atum, comepkarenbHasi XapaKTepUCTUKA TeNIel U 3a71a4 U3y4eHHsI IpeIMeTa B IporpamMme
M0 XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU B CHCTEME CPEIHETr0
obmiero obpazoBanusi. CeroiHg B MPENoJaBaHUN XUMHUU B OOJBIIEH CTENeHH OTHAETCS MPenrnoYTeHUE
MPAKTUYECKOW KOMIIOHEHTE cojepKaHus oOydeHHs, OpPUEHTUPOBAHHOW Ha TMOJTOTOBKY BBITYCKHHUKA
o0mieo0pa3oBaTeTbHOM OpraHW3alii, BIAJCIOIMIET0O He HabopoM 3HaHUM, a (YHKIMOHATHHOU



IPaMOTHOCTBIO, TO €CTh CIOCO0aMU M YMEHHSMHU aKTUBHOTO IOJYYCHUS 3HAHWA W TPUMEHEHUsS UX B
peaTbHOM JKU3HM IS PEIICHUS TPAKTUYECKHUX 3a1a4.

B cBsi3UM ¢ 3TUM Tipu U3y4EHUH MpeaMeTa «XUMUs» JOMHUHHUPYIOIIEe 3HAYCHUE MPUOOPETAIOT TaKUe
LeJH | 33J1a4H, KaK:

amanranus oOydarolmuxcs K YCIOBHSAM JUHAMUYHO pPa3BUBAIOIIETOCS MUpPA, (HOpMHpPOBaHHE
WHTEJUICKTYalbHO ~ Pa3BUTON  JIMYHOCTH, TOTOBOM K  CcamMoOOpa3oBaHUIO,  COTPYAHHUYECTBY,
CaMOCTOSITEIIBHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HCHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMCHCHUEM;

dbopMupoBaHHEe Yy OOYYAIOMUXCS KITFOYEBBIX HABBIKOB (KITIOYECBBIX KOMIICTCHIIHMIA), WMEIONINX
VHHUBEPCATHHOE 3HAYCHHUE JUTSI PA3JIMYHBIX BUIOB JCATEIHLHOCTH: PEIICHUS MPoOIeM, MONCKa, aHaIn3a U
00paboTku MHPOpPMAIUU, HEOOXOAUMBIX Ul MPUOOPETCHUS OMbBITA JCATEIHHOCTH, KOTOPas 3aHHUMAeT
BOKHOC MECTO B TIO3HAHWHM XHMHH, a TaKKe JUIS OIEHKUA C IMO3WIUH JKOJOTHYEeCKOW 0e30MacHOCTH
XapaKTepa BIIUSHUS BEMIECTB M XUMUIECKHX MPOIIECCOB HA OPTAHNU3M UYeJIOBEKA U IPUPOHYIO CPEY;

pa3BUTHE IIO3HABATEIIBHBIX HMHTEPECOB, WHTCIUICKTYATbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yJaronuxcs: CoCOOHOCTH CaMOCTOSTEIHPHO MPUOOPETaTh HOBBIE 3HAHUS TI0 XUMUU B COOTBETCTBHUH C
KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOJH30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIE TEXHOJIOTHH IS TIONCKa
Y aHAJIM3a YIeOHOW W HAyYHO-TIOMYJISIPHON MH(POPMAITIH XUMUIECKOTO COJICPIKAHHUS,

dbopMHpOBaHHE H pa3BUTHE y OOYYAIOMIMXCS AaCCOIMATUBHOTO U JIOTHYECKOTO MBIIIICHHSI,
HaOJI0IaTeILHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIE 0COOCHHO HEOOXOIMMBI, B YaCTHOCTH, TIPH
TUTAHUPOBAHUH | TTPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA,

BOCITUTaHHE y OOydYaromuXcs YOSKIEHHOCTH B TYMAaHHCTHYCCKOW HAINPABJICHHOCTH XHMHH, ¢
BOKHOW POJIM B PEIICHUU TJIOOATBHBIX MPOOJIEM PAIMOHAIBLHOTO IPHPOJIOTIONH30BAHUS, TOITOJTHEHUS
SHEPIeTHYCCKUX PECypCOB W COXPAHEHHUS TMPHPOIHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH
OepeKHOTO OTHOIICHHS K TIPHPOJIC U CBOEMY 3JI0POBBIO, a TAK)KE MPHOOPETEHUS OIBITA UCTIOIH30BAHUS
MOJIyYEHHBIX 3HAHUM AJIS1 MPHUHATHUS TPAMOTHBIX PEIIEHUH B CHUTYallUsSX, CBA3AHHBIX C XUMHYECKUMU
SIBIICHUSIMU.

B yueOHOoM mutane cpemnero oOmiero oOpa3zoBaHus MpeAMET «XUMHS» 0a30BOTO YPOBHS BXOJUT B
COCTaB MpeaIMeTHOM 065acTi «EcTecTBeHHO-HAYUYHbIE TIPEIMETBDY.

OO6miee 4nciI0 4acoB, OTBEACHHBIX IS M3YYCHHS XMMHHU, Ha 0a30BOM ypPOBHE CpPEIHETO OOIIero
oOpasoBanusi, coctapisieT 34 gaca: B 10 knacce — 34 yaca (1 yac B HeZeIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'TAHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKON XUMUH

[Ipeamer opraHM4eckol XUMHUHU: €€ BO3HHKHOBEHHE, PAa3BUTHE U 3HAYCHHUE B IIOJIyYEHMHM HOBBIX
BEIIECTB M MaTepuanoB. Teopust cTpoeHus opraHuueckux coeauHeHuil A. M. byrnepoBa, e€ ocHOBHBIE
nosiokeHus. CTpyKTypHble (OpMyJbl OpraHMYecKHUX BewiecTB. ['omosorus, msomepus. XuMuyecKas
CBSA3b B OPraHUYECKUX COCAMHEHUAX — OJAMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o kinaccuukanuu OpraHMYecKuX BemlecTB. HomeHknarypa oOpraHuyeckux
COEIMHEHUI (cucTeMaTHyecKas) W TpUBHAJIbHbIE HA3BaHUS BAXKHEHIIMX MpEACTaBUTENECH KiIaccoB
OPraHUYECKHUX BELIECTB.

DKclepuMEeHTAIbHBIE METOIbI U3YYEHUS BEIIECTB U UX MPEBpAIlleHN: 03HAKOMJIEHUE C 00pa3liaMu
OPraHMYECKHUX BEIIECTB M MaTepuajaMd HAa HX OCHOBE, MOJEIMPOBAHME MOJEKYJI OPraHMYECKHX
BEIIECTB, HAONIOJICHUE U OINKCAaHUE JAEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYEeCKHX
BEIIECTB MPU HarpeBaHuM (IJIaBjlIeHNE, OOYTIIIMBAHUE U TOPEHHUE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psAl. MeTaH U 3TaH — NPOCTENIINE IPEICTABUTENN
aJIKaHOB: (PU3MYECKHEe U XUMHUYECKHE CBONCTBa (peakUuu 3aMEIIeHUs U TOpEHUs), HaXOoXKJIEeHUE B
MIPUPOJIE, IOJy4YEHNE U IPUMEHEHNE.

AJNKEHBI: COCTaB M CTPOECHHME, TOMOJIOTMUECKHMH psa. OTWIEH W MPONWIEH — IPOCTEHIINE
MPE/ICTaBUTENIM  QJIKEHOB: (U3WYECKHMe U XHUMHYECKHME CBOWCTBA (peakuuMud THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlMN, OKHCIEHUS U MOJIMMEPU3aLINN), TOJIyYeHUE U IIPUMEHEHHE.

Anxaauensl: OyragueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIINEe XUMUYECKHE CBOMCTBA
(peaxuus nonmmepusanuu). [lonyuenne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB W OCOOCHHOCTH CTPOCHUS, TOMOJIOTMUECKHH psA. AIETHICH — MPOCTCHIIHIA
IPEICTaBUTENIb AJKUHOB: COCTaB, CTPOCHUE, (U3UYECKME U XUMHUYECKHE CBOMCTBA (peakiuu
T'HJIPUPOBAHUS, FAJIOTEHUPOBAHNS, TUAPATALlUH, TOPEHUS), IOJy4eHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (uU3MUECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
rajJJoreHUPOBAHUSA U HUTPOBAHMUS), IIOIy4YEHHE U IpUMEHEHUe. Tonyon: cocmas, cmpoenue, gusuveckue u
Xumuueckue Cceoucmea (peakyuu 2ai02eHUpo8anus U HUMPOBAHUs), NONYyUeHue U HpUMeHeHuUe.
TokcuuHOCTE apeHOB. ['eHeTHUECKas CBSA3b MEXKIY YIIIEBOAOPOJAMH, IPUHAUICKALIUMH K Pa3IMYHbIM
KJIaCCaM.

[IpupoHble HCTOUHUKH YriaeBoaopoJoB. IIpupoasblil ra3 u nomyrHele HeQTsHbIE Ta3bl. HedTh 1
e€ npoucxoxzaeHue. CrocoObl mepepabOTKM He(TU: TMEperoHkKa, KpEeKUHI  (TEepMHUYECKHH,
KaTaJIuTHueckuil), nuponus. [IpoaykTsl nepepaboTku He(TH, UX MIPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yrojb U IpoayKThI €ro nepepadoTKH.

DKcIepUMEHTAIbHbIE METO/Ibl U3YUEHMSI BELIECTB U MX MPEBPALICHUI: 03HAKOMIIEHHE ¢ 00pa3aMu
IUIacTMacc, KaydyyKoB M pe3uHbl, Kojuiekuuu «Hedte» u  «VYromb», MOAEIMpOBaHHE MOJIEKYI
YIJIEBOJOPOJOB U TajOreHONPOU3BOAHBIX, NPOBEACHNE MPAKTUYECKOW PabOThI: MOJydeHHE ITUIICHA U
U3Y4YEHHE €ro CBOMCTB.

PacuérHble 3amaun. BbluMciaeHHs 1O YpaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMa,
KOJINYECTBA MCXOJHOTO BEILIECTBAa MM MPOJYKTAa PEaKLUUHU MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM IPOJTYKTOB PEAKLIMH).

Kucaopoaconep:xamme oprannyeckue coeiMHEHUS

[IpenenbHble OJJHOATOMHBIE CHUPTHI. METaHON M ATAHOJ: CTpOEHHE, (PU3MUYECKHE U XMMHUYECKHE
CBOMcTBa (peakUuu C AaKTHUBHBIMM METalJlaMH, TaJOT€HOBOJOPOJAaMH, TOpEHHE), NpUMEHEHHE.
BonopoaHbie cBA3M MEXAYy MOJEKYJIaMH CIHUPTOB. JleWCTBME MeETaHOJa W 3TaHOJa Ha OPraHu3M
YEJI0BEKA.

MHOroaToMHble CIHUPTHI. DTUJICHTIIMKOJb M TIIMIEPUH: CTpOeHHE, (U3UUYECKUE M XUMUYECKHE
CBOMCTBa (B3aMMOJEHMCTBHE CO MLICIIOYHBIMU MeETajllaMH, KaueCTBEHHAas peakiys Ha MHOTOATOMHBIE
ciupThl). JlelicTBUe Ha OpraHu3M yenoBeka. [IpuMeHeHne riuiepruHa U STUICHTTUKOJIS.

@DeHoJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUYECKHe CBOMCTBAa. TOKCHYHOCTh U IPUMEHEHHUE.




Anpnerunipl U kemousi. @opManblIeruy, aneTajgbIerul: CTpoeHHe, (U3NUECKUe U XUMHUYECKUE
CBOMCTBA (peaKMy OKHCICHUS U BOCCTAHOBIICHUS, KAYECTBEHHBIC PEAKIUH ), TIOTyUYeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE NpeieNIbHbIE KApOOHOBBIE KUCIOTEL. MypaBbHHAs U YKCYCHAs KUCJIOTHI: CTPOEHHE,
¢u3nveckre U XUMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIME JUIS Kiacca KUCIOT, PeaKUus dTepUpHUKaIINN),
nojiydeHue u mnpuMeHeHue. CTeapuHOBas M OJEHMHOBAs KHCIOTHI KakK MPEJCTABUTENN BBICIIUX
KapOOHOBBIX KUCIIOT. MbUIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

Cnoxnble 3(pUpbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHCIOT. ['MApPONIHN3 CIOXKHBIX 3GHUpPOB. KupHI.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrineBoapl: cocTaB, KilacCHU(HUKALUs yrieBoaoB (MOHO-, OU- M Hojucaxapujel). [nroko3a —
MPOCTEHIINI MOHOCAXapua: OCOOCHHOCTH CTPOSHHSI MOJEKYIBI, (PM3NYECKHe U XUMHUYECKHE CBOMCTBA
(B3ammonieiictBre ¢ tuapokcuaoMm Mmenu(ll), okucieHne ammuadHbIM pacTBopoM okcuzaa cepebpa(l),
BOCCTaHOBJIEHUE, OpOKEHUE IJIIOKO3bl), HAXOXKIEHHE B MPUPOJE, NPHUMEHEHUE, OMOJOruYecKas poJb.
®otocunTe3. PpyKTO3a KaK N30MEP ITFOKO3BI.

Kpaxman u nemnronosa Kak HOpUpoAHble mHoiauMepsl. CTpoeHHe Kpaxmajla U ILEJUIIOJIO3bI.
du3nuecKkue U XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIIN3, KAYeCTBEHHASI PEAKIUS C HOJIOM).

DKCcIepUMEHTATbHBIE METO/IBI N3YUSHHSI BENIECTB U MX MPEBPAILCHUI: IPOBEICHHE, HAOII0IeHHE 1
OTMCAaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIMPTOB, KAaYeCTBEHHBIE PEAKIIMHA OIJHOATOMHBIX
cnupToB (OKHcIeHue 3TaHosa okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOIEHCTBUE TIIMIEPUHA
¢ ruapokcunom wmemu(ll)), anpaerunoB (OKMCICHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugiom menu(ll), B3ammoneicTBUE Kpaxmaja C HOJOM), MPOBEIACHHE MPAKTHUECKOH paboThI:
CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Bbranciienust mo ypaBHEHWIO XUMHUYECKOW peakiuu (Macchl, 00b&Ma, KOJIUYECTBa HCXOIHOTO
BEIIECTBA WJIM TMPOAYKTa PEAKIUU MO HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJIHBIX
BEIIECTB WM TPOTYKTOB PEAKIINH).

A3oTcoaeprkale OpraHn4ecKue CoeANHEHMSI.

AMMHOKHCIOTBI Kak aMm@oTepHble oOpraHumdeckue coeauHeHus. dusznyeckue MU XUMHUYECKHE
CBOMCTBa aMUHOKHCIIOT (Ha IpuMepe MMuuHa). buosnornyeckoe 3HadeHne aMMHOKHUCIOT. [lenTuapl.

benku kak npupoaHbIe BEICOKOMOJIEKYIISpHbIE coeAnHeHus. [lepBuuHas, BTOpu4Has U TpeTUUYHAs
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: IMIPOJIN3, ACHATypalysl, KaUeCTBEHHbIC PEAKIINH Ha
OeNKH.

OKCIepUMEHTAIIbHBIE METObl M3YUEHMsI BEIIECTB U UX MPEBPALICHUN: HAOIIOAEHUE U ONHCAHHE
JIEMOHCTPAIIMOHHBIX OIIBITOB: IeHAaTypalys OSJIKOB IIPU HArpeBaHUU, LIBETHbIE pEaKLH OEJIKOB.

BbicokoMoIeKyIsIpHbIE COeAMHEHUS

OCHOBHBIE TOHATHS XMMHMHM BBICOKOMOJIEKYJISIDHBIX ~ COEJUHEHHWIl: MOHOMEp, IMOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPU3ALUM, CPEIHssl MoOJeKyaspHas Mmacca. OCHOBHBIE METO/bI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEMHEHUI — NOIMMepH3alys U OJIMKOHICHCALIUS.

DKcIepUMEHTAIbHbIE METO/Ibl U3YUEHMSI BELIECTB U MX MPEBPALICHUN: 03HAKOMIIEHHE ¢ 00pa3aMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, Kay4yKOB.

MexnpeqMeTHbIE CBA3H.

Peanuzanuss MeXnpeAMETHBIX CBs3ed INpU H3yuyeHUM opraHuyeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX MOHSATHH, TaK U IMOHSTHUH,
SBJIFOLIMXCSI CHCTEMHBIMHU ISl OT/EIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOuire ecTecTBEHHO-HAyuHble MOHSATHUS: SBJIEHHE, HayuHBIH (hakT, TUIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHHTe3, Kilaccu(UKAlMs, IEepPUOJANYHOCTb, HAONIONEHHE, W3MEpPEHHE, DSKCIIEPUMEHT,
MO/IeIUPOBAHHE.

®dusmnka: Marepus, SHEprusi, Macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPreTHYeCKHil YpOBEHb,
BEIIECTBO, TeJO0, 00BEM, arperaTHoe COCTOSHHE BELIeCTBa, (PU3MUECKHE BEJIWYMHBI U EAMHUIBI UX
U3MEpEHUSI.

buonorus: kinerka, opraHusM, Ouocdepa, oOMeH BeIIECTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTUYECKU aKTHUBHBIE BelecTBA (O€IKH, YIIIeBOIbI, )KUPHI, (PEPMEHTHI).

I'eorpadusi: MuHepabl, FOPHbIE TOPO/Ibl, TTOJIE3HbIE HCKONIAeMbIe, TOIUIUBO, PECYPCHI.

TexHosnorus: mNuIieBble MPOIYKThl, OCHOBBI PAIMOHAIBHOTO IHTAHMSA, MOIOLIME CPEICTBa,
JICKapCTBEHHbIE M KOCMETHYECKHE Npenaparhl, MaTepHajbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS I[TPOI'PAMMBI 110 XUMKWNU HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OGPA3OBAHUAA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOY4YaIONIUMUCS IMPOTPaMM
cpemHero oOmero oOpa3oBaHWsl (JIMYHOCTHBIM, METallpeIMETHBIM M IpeaMeTHbIM). HaydHo-
METO/IUYECKON OCHOBOM JJIsl pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHMSI MPOrPAMM CpPEIHETO
o011ero 00pa3oBaHUS SBIISCTCS CHCTEMHO-ACSITSIBHOCTHBIN MTOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ACSTEIBHOCTHBIM TMOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB
OCBOGHHS TMpeaMera «XUMHsS» Ha YpPOBHE CpeaHero oOmero oO0pa3oBaHUS BBIIEICHBI CIETYIOLINE
COCTaBJISAOLIHE!

OCO3HAaHUE OOYyYAIOIIUMHCS POCCUHUCKOM TIpakJIaHCKOM HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIIEHHUIO;

HaJU4Yre MOTUBAIIUU K 00Y4YECHHIO;

L[eJIeHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUMN JINYHOCTH HA OCHOBE KJIIOYEBBIX LIEHHOCTEH U
HMCTOPUYECKUX TPAIUIIUN 0a30BOI HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh 00Y4YaroOLIUXCsl PYKOBOJCTBOBATHCA B CBOEH JEATEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, IMIPUCYITUMH 1IEIOCTHOM CUCTEME XUMUUYECKOTO 00pa30BaHUs;

HaJM4ue MPaBOCO3HAHUS HKOJIOTUYECKOW KYNbTYpPbl U CIIOCOOHOCTH CTaBUTh II€JIM U CTPOUTH
KU3HEHHBIC TIAHBI.

JINYHOCTHBIE pE3yJAbTaThl OCBOEHHUS MpeAMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE Y4eOHOU H
BOCIIUTATEILHON NEATEILHOCTH B COOTBETCTBUU C TYMAHHUCTHYECKUMU, COIIMOKYIBTYPHBIMHU, TYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSAMH W HJICATAMH POCCHHCKOTO TPaKIAHCKOTO OOINecTBa, NMPUHATHIMH B
oOliecTBe HOpPMamMM U TMpaBWJIaMU T[OBEIEHUS, CHOCOOCTBYIOIIMMH MpoIlleccaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YYarOIIHUXCS.

JIMYHOCTHBIE PE3yJAbTaThl OCBOEHUS MpEAMETa «XUMHUS» OTPAXKaIOT CHOPMUPOBAHHOCTH OIIBITA
M03HABATEIbHON U MPAKTHUECKON NEeSTENIbHOCTH 0OYyYalolIUXCsl M0 pean3aliy MPUHATHIX B 0OIIecTBe
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:xIaHCKOro BOCIIMTAHUA:

OCO3HaHHS 00Y4YaIOUIUMUCS CBOUX KOHCTUTYIMOHHBIX MpaB M 0043aHHOCTEH, YBaXKEHUS K 3aKOHY U
[IPABOTIOPSIIKY;

MIPEJICTaBJICHUSI O COLIMATIbHBIX HOPMAaX M MPaBUIaX MEKINYHOCTHBIX OTHOILIEHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOIN TBOPYECKOW AEATEIHLHOCTU MPU CO3AAHUU YUEOHBIX MPOEKTOB, PEUICHUH
y4eOHBIX U [M03HABATEIbHBIX 3a/1a4, BHIOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M NPUHUMATh MOTHUBBI, HaMEPEHHWs], JIOTUKY U apryMEHThl JIPYIHX MpH
aHaJIM3e pa3JIMYHbIX BUJOB YUeOHOM e TEIbHOCTH;

2) NaTPUOTHUYECKOr0 BOCTIUTAHMS .

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIENIO OTEYECTBEHHON XUMUU;

YBOKEHUA K MPOLIECCY TBOpYECTBAa B 00OJACTH TEOPHUH U MPAKTHUUYECKOTO MPUMEHEHHUS XHUMUH,
OCO3HAHHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PE3yNlbTaT [UIMTEIbHBIX HAOMIOJCHHM, KPOMOTIMBBIX
AKCIEPUMEHTAIbHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

MHTEpeca W TO3HABaTENbHBIX MOTHBOB B MOJYYEHUU M MOCIEAYIONIEM aHaiu3e HHPOpMAIUU O
MepeAOBBIX JOCTUKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIIEHMBATh CHUTYyalldd, CBSI3aHHbIE C XUMUYECKHUMH SIBICHUSAMU, W TMPUHUMATH
OCO3HAHHBIE PEUIEHUs, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLIEHMBATh CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBAPHIIEH C MO3ULIMA HPAaBCTBEHHBIX U
MPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupPOBaHHSA KYJIBTYPHI 310POBbS:

MOHUMAaHUS LEHHOCTEH 3/I0pOBOro U 06e30macHOro 0Opasza KHM3HHU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;



coOnrofieHns mpaBui 0€30TacHOTO OOpaIleHUsl C BEIIECTBAMHU B OBITY, MOBCEAHCBHOW XKM3HU U B
TPYIOBOU AESATEIBbHOCTH;

MOHUMAHMS EHHOCTH TMPaBUI WHIAWNBUAYAILHOTO M KOJUICKTHBHOTO O€30IIaCHOTO IOBEICHUS B
CUTYaLIMSIX, YTPOKAIOUIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUS MOCJEACTBUI U HEMPUSATUS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTHKOB,
KYpEHUs);

5) TpyA0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B YUEOHO-HCCIICOBATEIILCKON ICSITETLHOCTH, OOIECCTBEHHO
MOJIC3HOM, TBOPUYECKOM U APYTUX BUJIAX JIEATEILHOCTH;

YCTaHOBKHM Ha aKTHBHOE YYaCTHUE B PEIICHUU MPAKTHYECKUX 3a/1ay COIMAIBHOM HAIPaBJICHHOCTH (B
paMKax CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTUICCKOMY HM3YUCHHUIO MPOQECCHi Pa3IUYHOTO POJa, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJ0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYaTbHOW TpaeKTOpHH oOpa3oBaHus, Oyaymiei
npodeccun W peaqu3alud COOCTBEHHBIX >KM3HEHHBIX IIJIAHOB C YYE€TOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XUMUH, HHTEPECOB U NOTPEOHOCTEN 00111eCTBA;

6) 7K0/10rMYeCKOro BOCIIMTAHUSA:

9KOJIOTUYECKH 11EeTIECO00Pa3HOTO OTHOMIEHUS K MPUPOJIC, KaK HCTOYHUKY CYIIIECTBOBAHUS KU3HH Ha
3emiie;

MMOHUMAaHHUSI TJIOOAIBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM, BIUSHUAS IKOHOMHUYECKUX TIPOIIECCOB
Ha COCTOSIHME MTPUPOJIHON M COLIMAIBHOMN CPeIbl;

OCO3HAHUSI HEOOXOJWMOCTH WCIOJIb30BAaHUSI JIOCTMIKEHWHW XUMHH JUIsl pEIIeHUs BOIPOCOB
paIrMoOHAIBHOTO TIPUPOIOTIOTH30BAHNS,

AKTUBHOTO HEMPUSATUS NCUCTBUM, MPUHOCSIIMX BpEIl OKPYXKAOIIEH MPUPOTHON Cpene, YMEHHUs
MIPOTHO3UPOBATh HEONArONPHUATHBIE SKOJIOTMUYECKUE IOCIEACTBUS MPEANPUHUMAEMbIX JEUCTBUH H
MpeoTBpaIlaTh UX;

HaJIM4YUsl Pa3BUTOTO 3KOJOTHYECKOTO MBIIUIEHHUS, SKOJIOTHUECKON KyJIbTYpbl, OMbITA JESTEIbHOCTH
HKOJIOTMYECKOM  HANpaBJICHHOCTH, YMEHHUS  pPYKOBOJCTBOBaTbCSI HMMHU B  TO3HAaBaTeNbHOM,
KOMMYHHMKAaTUBHOM M COI[MAJIbHOM TpaKTUKE, CIHOCOOHOCTM U YMEHHUS aKTHBHO MPOTUBOCTOSTH
UJIC0JIOTUH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

chOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIEI'O COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHUs CHeU(PUKA XUMUU KaK HAayKd, OCO3HaHMs €€ posiu B (JOPMUPOBAHMU PALMOHAIBLHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU ILIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IUHCTBE
MIPUPOJBI U YEJIOBEKa, B MO3HAHUHM MPHUPOIHBIX 3aKOHOMEPHOCTEW M pEelIeHHH MpoOJieM COXpaHEHUS
MIPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJI COBPEMEHHOW IMBWJIM3AaLMHU: B e
T'yMaHUCTHYECKOW HANPaBIEHHOCTH M BaKHOM POJIM B CO3JIAHUU HOBOM 0a3bl MaTepHalbHOM KYJIbTYpHI,
pElIeHUH TI00aNbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOW, SHEPreTUUECKOH,
MUIIEBOM U DKOJOTUYECKOW 0e30MacHOCTH, B PA3BUTUHM MEIUIMHBI, 00€CIIEYCHUH YCIOBHM YCHEIIHOTO
TpyJa U SKOJOTHYeCKH KOM(DOPTHOM KM3HH KaXKIOTO YieHa 00IecTBa;

€CTECTBEHHO-HAyYHON TI'PaMOTHOCTH: MOHMMAaHHUS CYIIHOCTH METOJIOB NMO3HAHUs, UCHOJIb3YEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJBh30BaTh MOJydaeMble 3HAHHS JJs aHaldn3a U OOBSICHEHHS
SIBJICHUN OKPYKAIOLIEro MHpa M TMPOUCXOISAIMHMX B HEM HM3MEHEHM, yMEHUs JelaTh O0OOCHOBAaHHBIE
3aKJIFOUEHUS Ha OCHOBE HAayYHBIX ()aKTOB M MMEIOIIUXCS JAHHBIX C IENbI0 MOJYy4eHHUS JAOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s pelieHus mnpodiieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENbCKON A TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHIO U CaMOOOPA30BaHHUIO, K AKTHBHOMY
MOJIY4YEHHUIO HOBBIX 3HAHUH 10 XUMHHU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU;

UHTEpeca K OCOOCGHHOCTSIM TpyAa B Pa3NU4HbIX cdepax MnpodecCHOHATbHONW AeATeIbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3yabTaThl OCBOCHHUS YUeOHOro mpeamera «XHUMHS» Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKJIIOYAIOT:

3HaYUMBbIC Ui (OpMHpOBAHHMS  MHUPOBO33PECHHUS  OOYYAIONMIUXCS  MEXKIUCIHUILTHHAPHBIE
(MexTmpeMeTHbIC) OOIICHAYYHBIE TOHATHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAyYHOW KApTUHBI MUpA U
crernu(uKy METO0B MO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHs,
SIBJICHUE, TPOIIECC, CHCTeMa, HAy4YHBIH (DAaKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
HCCIIeIOBAaHUE, HAOJIOICHUE, H3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

VHUBEpCaJIbHbIC ydUeOHBIC JelicTBHS (MTO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYSITHBHBIC),
obecnieunBaromue (GopmupoBaHue (YHKIIMOHAIBLHOW T'PAMOTHOCTH H  COIMAIBLHOW KOMIICTCHIIHH
oOyJaronuxcs;

CIIOCOOHOCTH O00YYAIONINXCSl UCIIOJIB30BAaTh OCBOCHHBIEC MEKIUCIUITUIMHAPHBIC, MUPOBO33PEHUYCCKHE
3HAHMS U YHUBEPCAIbHBIC YIeOHBIC ICHCTBUS B TIO3HABATEIILHOW U COIMMATBLHON MTPAKTHKE.

MetanpeMeTHBIE  pe3ylbTaThl  OTPAXAlOT  OBJAJCHUE  YHUBEPCAIBHBIMH  yICOHBIMU
MMO3HABATEIbHBIMU, KOMMYHHKATHBHBIMH U PETYJISTHBHBIMU JICHCTBUSMU.

OByaieHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a30Bble JJOrHYeCKHUE e CTBUS:

CaMOCTOSITEIIEHO (POPMYITHPOBATEH M aKTYAIM3UPOBAThH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

OTIPEJICIIATh IICNIA JICATEIBHOCTH, 3aJaBasl MMapaMeTphl U KPUTCPUH WX JIOCTHIKEHUS, COOTHOCHTH
PE3YIBTAThI ICATSIILHOCTH C ITOCTABIICHHBIMH IEJISIMH;

WCII0JIb30BaTh TP OCBOCHUM 3HAHWU MPUEMBI JIOTHUECKOTO MBIIIICHUS — BBIICIATh XapaKTepHBIC
MPU3HAKA TIOHATHHA M YCTAHABIIMBATh WX B3aWMOCBS3b, MUCIOJIL30BATh COOTBETCTBYIOIIME TMOHSATHS IS
O0OBSICHEHUS OT/ICTHHBIX (DAKTOB U SIBJICHUH;

BBIOMPATH OCHOBAHUS M KPUTEPHH JUTS KJIACCU(UKAIUN BEIECTB U XUMUYCCKHUX PEaKIIN;

YCTaHABIIMBATh MMPUYNHHO-CIICJICTBEHHBIE CBSI3U MEXK/Ty U3YIaeMBIMU SBJICHUSMU;

CTPOUTh JIOTHYECKHE pacCyKICHUS (MHIYKTHBHBIC, JICAYKTUBHBIC, aHAJOTHs), BBIABIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHMSI B PACCMATPUBACMBIX SBJICHHUAX, (OPMYJIHPOBATH BBIBOJLI H
3aKJIFOUYEHUS,

MPUMEHSATHh B MPOIECCE MO3HAHUS, MCIOIb3yeMble B XHMHH CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
MPeoOpPa30BEIBATh MOJICIIBHBIC MPEJICTABICHUS — XHUMHYCCKHHA 3HAK (CHMBOJI) DJIEMEHTA, XHMHYCCKas
dbopMyIa, ypaBHEHNE XUMHUYECKON PEAKIIUU — IPH PEIICHUN Y4eOHBIX TTO3HABATEIIBHBIX U MPAKTHICCKUX
3aJla4, MPUMEHITh Ha3BaHHBIC MOJICJIBHBIC IMPEACTABICHUS IS BBISBJICHUS XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECCTB U XUMUYCCKUX PEAKIIHH.

2) 6a30BbIe HCCJIEA0BATEIbCKHE HeHCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHKS BEIISCTB U XUMHUYCCKUX PEAKIIHIA,

(dbopMyIMpoOBaTh IEM M 3aJa4d HCCIICIOBAHUS, WCIOJIb30BaTh IMOCTABJICHHBIE M CAMOCTOSTEIHLHO
chOpMyJIUPOBAHHBIE BOMPOCH B KAayeCTBE HMHCTPYMEHTA IO3HAHUS W OCHOBBI JUIS (POPMHUPOBAHHS
THITOTE3bI TI0 TIPOBEPKE MPABUIIBHOCTH BBICKAa3bIBACMBIX CYKJICHHIA,

BJIQJICTh HABBIKAMU CaMOCTOSITEIIBHOTO TUIAHMPOBAHUS U MPOBEICHUS YUCHHUECKUX IKCIICPUMEHTOB,
COBEpILICHCTBOBATh YMEHHUS HAOII0JaTh 3a XOJOM IPOIECCa, CaMOCTOSITEIIbHO IMPOTHO3UPOBATh €ro
pe3yibTar, (QOopMyIUpOBaTh OOOONICHHS W BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB,
COCTaBJIATh 00OCHOBAHHBIM OTUET O MPOJICIAHHOM padoTe;

npuoOOpeTaTh OMNBIT YYCHHUECKOW HCCICOBATEIbCKOH W TPOCKTHOHM JESTENbHOCTH, TPOSBIIATH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHMCKY METOJOB peIIeHHUsS MPaKTUYECKUX 3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB MIO3HAHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBAThCSI B PA3JIMYHBIX MCTOYHUKAX WHPOpPMAUU (HAYYHO-TIOMYJSIPHAS JIUTEpaTypa
XMUMHUYECKOTO COJIep KaHUs, CIIPaBOYHBIE MOCOOUSs, pecypchl MHTepHETa), aHATM3UPOBaTh WH(GOPMAITUIO
pa3IMYHBIX BUAOB M (OpM TPENCTaBICHUS, KPUTUUYECKH OIEHUBATh €€ JIOCTOBEPHOCTh W
HEMPOTUBOPEUNBOCTE;

(dbopMynUpOBaTh 3aMpOChl U MPUMEHATH PA3TUYHbIE METOAbl MpPU MOUCKEe U 0TOOpe MHpopmanuu,
HE0OXO0IUMOM IS BHITIOJTHEHUS YIeOHBIX 3a7a4 OTPEeIEHHOTO THIIA;

MPHOOpPETaTh OMBIT MCIOIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA U PA3IMYHBIX
IMOMCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO BBIOMpATh ONTHMAJIbHYIO (OpMY IMpeacTaBlieHUs] WH(popMaMU (CXeMbl, TpaduKH,
JMarpaMMbl, TaOJIULBI, PUCYHKHU U JIPYTHUE);

UCIOJb30BaTh HAYYHBIM SI3BIK B KAayeCTBE CPEICTBA MPH paboTe ¢ XMUMHUYECKOH HH(OpMaILuUEii:
OPUMEHATh MEXIpEeIMETHbIE ((U3MUECKHe W MaTeMaTU4ecKue) 3HAaKW M CHUMBOJBI, (HOPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCI0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPECTBA HAIJISIAHOCTH.

OBnageHne yHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMH:

3aJlaBaTh BOIIPOCHI 110 CYHIECTBY OOCYKJAae€MOIl TeMbl B XOJie AMAJIOra, JUCKYCCHUHU, BBICKA3bIBATh
uzaeu, GopMyIIMpOBaTh CBOM MPEATIOKEHUS OTHOCUTEIFHO BHITIOJIHEHHS MTPEUI0KEHHON 3a1a4H;

BBICTYNaThb C [pE3EHTAlMel pe3ylbTaTOB  I103HABATEIbHOW  JEATEIIBHOCTH, IOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPU BBINOJHEHUM XHMHUYECKOTO 3SKCIEPUMEHTA,
MIPaKTUYECKON pabOThl IO MCCIEAOBAHNIO CBOMCTB U3y4aeMbIX BEILIECTB, peal3allui y4eOHOro MPOeKTa
1 (OPMYITHPOBATH BBIBOJBI IO pe3yJIbTaTaM MPOBEAEHHBIX HCCICIOBAHNI MYTEM COTIIACOBAHUS TIO3UIIHI
B X0JI€ 00CYXICHUSI 1 0OMEHa MHEHUSIMHU.

OBi1ajieHHe YHMBEPCAJIbHBIMH PeryJIATUBHBIMU JAeiCTBUAMM:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYILLECTBIISTH CBOIO O3HABATEIBHYIO JESITEILHOCTD, ONIPEEIIss €€
LEeIH U 337a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh MPEAIaraeMblil aIropuTM
NEMCTBUI MpHU BBHIMOJIHEHUH Y4EOHBIX M MCCIEI0BATENbCKUX 3a/a4, BEIOMpaTh Hanbosee 3PpPeKTUBHBIM
CHOC00 X pelIeHHsl ¢ yYETOM MOJIy4YeHUS! HOBBIX 3HAHUM O BEIeCTBAX U XMMHUYECKUX PEaKLUsX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHHS Kypca «OpraHrudeckass XUMHS OTPaKaAIOT:

c(OPMUPOBAHHOCTh TPEICTABICHUH O XHMHUYECKOW COCTAaBIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpA, POJIM XUMHUH B TIO3HAHUM SIBICHUH MPUPOABI, B (OPMUPOBAHUN MBIIIJICHUS U KYIbTYpBl JINYHOCTH, €€
(GyHKIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIUMOHM JUIS pEIIeHUS MPAKTUYECKUX 337a4 U IKOJIOTHYECKH
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBIO M IIPUPOAHON Cpe/Ie;

BJIQJICHUE CHCTEMOM XWMHYECKHMX 3HAaHUH, KOTOpas BKIIOYACT: OCHOBOIOJAraloMie TMOHATHS
(XMMHUYECKMI ~ DJIEMEHT,  aroM,  OJJEeKTpOHHas  00O0JoYKa  aToMa,  MOJEKyJa,  BaJEHTHOCTb,
AJIEKTPOOTPULIATETLHOCTh, XUMUYECKas CBSI3b, CTPYKTYpHas Gopmyia (pa3BEpHyTas ¥ COKpaliéHHast), MOJIb,
MOJISIpHasl Macca, MOJIIPHBIM OOBEM, YIIepOIHBIA CKeneT, (pyHKIMOHAIbHAS TPYMINa, paguKall, U30Mepus,
W30MEpPHI, TOMOJIOTUYECKUH DS, TOMOJIOTH, YIJIEBOIOPOIBI, KHUCIOPOX W A30TCONEpIKAaIlUe COSAWHEHHS,
MOHOMEDp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYIISIPHBIE COCAWHEHHs); TEOPUU U 3aKOHBI (Teopus
CTpOEHHsI OopraHndeckux BemiectB A. M. ByriepoBa, 3aK0oH cOXpaHEHHs] MAacChl BELIECTB); 3aKOHOMEPHOCTH,
CHMBOJINYECKUH SI3BIK XMMHUHU; MUPOBO33PEHUYECKUE 3HAHUSA, JIS)KAIINE B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CHCTEMHOCTH XHMHYECKUX SIBJICHUH, (DaKTOIOTMYECKHE CBEJCHUS O CBOICTBAX, COCTaBe, MOIYYEHUU U
0€30MacHOM HCHOJIb30BAaHUM BAKHEHIIMX OPraHWYECKUX BEHIECTB B OBITY M NPAKTHYECKOW HEATEIbHOCTH
YeJIOBeKa,;

c(OPMHUPOBAHHOCTb YMEHUN BBIABIATH XapakTepHble TPU3HAKK TOHSATHH, YCTAHABIMBAaTh HX
B3aMMOCBSI3b, HCIIOIB30BaTh COOTBETCTBYIOIINE IMMOHATHS PU OMUCAHUU COCTaBa, CTPOCHUS M MPEBpaIeHUN
OpPraHMYECKHX COSIUHEHU;

c(OPMHUPOBAHHOCTb YMEHUHN UCIIOJIB30BaTh XUMUYECKYIO CUMBOJIHMKY ISl COCTaBJICHHUS! MOJICKYJISIPHBIX U
CTPYKTYpHBIX (pa3BEPHYTOH, COKpam€éHHOW) (GOpMyn OpraHMYECKHX BEIIECTB W YPaBHEHUH XUMHUYECKHX
peakuuii, U3roTaBIMBaTh MOJAETH MOJEKYJ OPraHWYECKHX BEIIECTB IS MIUTIOCTPALUU MX XUMHYECKOTO U
MIPOCTPAHCTBEHHOT O CTPOCHUS;

c(OPMHUPOBAHHOCTb YMEHHUH YCTaHABIMBATH MPUHAIEKHOCTh U3YUYEHHBIX OPTraHUYECKUX BEIIECTB 110 MX
COCTaBy M CTPOCHHUIO K OIpENeNEHHOMY KJIacCy/TpyIlie COeAMHEHHWH (yrieBOAOPOAbI, KHCIOPOA U
a30TCOJEpIKAIINE COCJAMHEHHS, BBICOKOMOJICKYJSIPDHBIE COCAWHEHMs), JaBaTb MM Ha3BaHUS IO
cucremarnueckoir Homenknarype (IUPAC), a Takke NPUBOAWTH TpPUBUAIBHBICE HA3BaHUS OTEIBHBIX
OpPraHWYeCKUX BEIIECTB (ITUJICH, MPOIUJICH, alleTUIEeH, 3TUJICHIJIMKOIb, TIULEpUH, (Genoin, Gopmanbaerua,
alleTaabAeTU, MypaBbUHAs KHUCJIOTa, YKCYCHas KHUCIJIOTa, OJIEMHOBAs KHCIOTa, CT€apUHOBas KHUCIOTa,
TIII0K03a, (PYKTO3a, KpaxMmaJl, LeJITI0103a, TIUIIH);

c(OPMUPOBAHHOCTh YMEHHS OIpPEAEIATh BUIbl XUMHUYECKOM CBSI3M B OPraHMYECKUX COEAMHEHUSX
(oaMHApHBIE U KpPaTHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJIOKEHUS TCOPHUH CTPOCHHS OPTaHUYECKHX BEIIECTB A.
M. ByrnepoBa nnsi 0ObsSCHEHHS] 3aBUCHUMOCTH CBOWCTB BEIIECTB OT HUX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHHUsI MAaCChl BEIECTB;

cOPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3HUECKUE M XUMHUYCCKHE
CBOMCTBA TUIHMYHBIX MPEICTABUTEIICH Pa3IMUYHBIX KIACCOB OPraHUYEeCKHUX BEIIEeCTB (METaH, 3TaH, ITUJICH,
MPOMUJICH, aleTHiieH, OyraaueH-1,3, metunOyraauen-1,3, OEH307, METaHOJ, STaHOJ, JTHJICHTJIMKOJb,
TIIALEPUH, (EHOJ, aleTalbJIerul, MypaBbUHAs U YKCYCHAsh KHCIOTHI, TJIFOKO3a, Kpaxmall, IEeJUTI0N03a,
AMUHOYKCYCHAsl KHCJIOTa), WUIIOCTPUPOBATh TEHETHUYECKYI0 CBS3b MEXAy HHUMU YpPaBHEHHSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUHN C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

cOPMHUPOBAHHOCTh YMCHHSI XapaKTEPH30BaTh WCTOYHUKH YIJIEBOJOPOJHOTO CHIpbS (HE(PTBH,
MPUPOJHBIA Ta3, Yrojb), CIOCOOBI HMX IMEepepadOTKH H TMPAKTUYSCKOEC MPHUMEHEHHUE IPOTyKTOB
nepepadboTKH;

c(hOPMHUPOBAHHOCTh YMEHHUH TIPOBOJIUTEH BEIYHCIICHHS 10 XUMUYECKUM ypaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMH IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJHBIX BEUIECTB WUJIH MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUN BIAJETh CUCTEMOM 3HaHHI 00 OCHOBHBIX METOJIaX HAYYHOTO TMO3HAHUS,
WCIIOJIb3YeMbIX B XMUMHH TIPU U3YYCHHH BEIIECTB M XMUMHUYECKUX SBIECHUN (HAONIOJCHHE, U3MEpEeHue,
AKCIIEPUMEHT, MOJICTUPOBAHKE), UCTIOIB30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS [T IPUHSITHS PEIICHUM
B KOHKPETHBIX JKH3HCHHBIX CUTYAIUAX, CBSI3aHHBIX C BEMICCTBAMH H WX PUMEHEHHEM;

chOpMUPOBAHHOCTh YMEHHMM COOJIOATh TpaBWja TOJIB30BAHUA XHMHYECKOW TIOCYIOM U
a0opaTOpHBIM O0OpPYIOBAaHWEM, a TakKXKe TMpaBHJIa OOpAlIeHHWs] C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TIO BBITIOJTHEHHUIO J1a00PATOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH W BBITIOJHATh XUMHYECKUH AKCIIEPUMEHT (MIPEBpaIICHUS
OpraHWYECKUX BEIIECTB MPU HArpeBaHWH, MOJIYUCHHE DTHJICHA U U3yUCHUE €ro CBOMCTB, KAYECTBEHHBIC
peakIMy OPraHWYECKUX BEIIECTB, JIEHATypaIus OEJKOB MPU HAarpeBaHWH, IIBETHBIC PEAKIIMU OEIKOB) B
COOTBETCTBUU C MpPaBUJIAMH TEXHUKH O€30MacHOCTH NMpHU OOpaIleHHH C BEUIECTBAMHU U JIaOOPATOPHBIM
o0opynoBaHUEM, MPEACTABIATh PE3y/IbTaThl XMMHUECKOTO IKCIEpUMEHTa B (opMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peakiuii U GOopMyIHUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUM KPUTHUECKHU aHAIM3UPOBATh XUMHUUECKYI0 HHPOPMAIUIO, OTy4aeMyIo
W3 pa3HBIX UCTOYHUKOB (CpeaCTBAa MaccoBOM nHMopMaru, MHTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUW COONIOAATh TpaBUia SKOJIOTHYECKH IIEJeCO00pa3HOro TOBEACHUS B
ObITY U TPYIOBOM NEATENHHOCTH B LIEISX COXPAHEHHS CBOETO 3[0POBbS U OKpPY)KaIOLIEH MPUPOAHOMN
Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha KUBbIE OPraHU3MbI ONPEACTHEHHBIX OPraHHUYECKUX
BEIECTB, MOoHMMas cMmbicn mnokazatens [IJIK, mosicHaTh Ha mnpumepax cmocoObl yMEHBIICHUS H
MpeI0OTBPAILEHHUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M YEJIOBEKa;

U 00Yy4YarolIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE NMPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEUIECTB U XUMHUUYECKUX SBJICHUN;

JUISL CJETIBIX U CIA0OBUISAIINX OOYYArOMIMXCS: YMEHUE UCIOIb30BaTh PElbe(PHO-TOUCUHYIO CUCTEMY
o6o3navenuii JI. bpaiins s 3anucu XUMU4ecKux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoH1ecTEG 4aC0B DJIeKTpOHHbIe (LN (POBbBIE)
No 11/ HaumeHnoBanue pa3jesioB U TeM o0pa3oBaTe/bHbIE Pecypchl
) NPOrpaMMbl Kourpoububie | [IpakTuyeckue
Bcero
padoThI padoTsbI

Pa3nes 1. Teoperuyeckue 0CHOBBI OPraHn4ecKoOi XMMHHU

[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOCHHS OPTAaHUUECKUX COSAMHEHUN A. 3 https://lesson.edu.ru/04/10

M. bytiepoBa
Wroro mo pazueny 3
Paspnen 2. YrieBogopoabl
2.1 [IpenenbHbIE YrIeBOIOPOIbI — alIKaHbI 2 https://lesson.edu.ru/04/10
2.2 HernpezeibHbie yrieBo1opofibl: amkeHbL, 6 1 https://lesson.edu.ru/04/10

aJIKa/IMEHBbl, aJIKUHBI
2.3 ApOoMaTHYECKHE YTIEBOI0POIbI 2 https://lesson.edu.ru/04/10
2.4 IIpupoHbie HCTOUHNKH YTICBON0POIOB 3 1 https://lesson.edu.ru/04/10

U uX nepepaboTka
Hroro mo pazgeny 13
Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cruptbl. DeHon 3 https://lesson.edu.ru/04/10
3.2 Aumbperuzpt. Kapborossie kucioTs!. 7 1 https://lesson.edu.ru/04/10

CrnosxHble 3¢upbl
3.3 VYrneBoasl 3 1 https://lesson.edu.ru/04/10
Utoro no pazneny 13
Pa3znea 4. A3orconepskanye opranHnyecKkue coeIuHeHus
4.1 ‘ AmuHbl. AMUHOKUCIIOTHL benku 3 https://lesson.edu.ru/04/10
Hroro no paszneny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbI€ COeIMHEHUSA
5.1 ‘ IInactmaccel. Kayuyku. Bongokna https://lesson.edu.ru/04/10
Hroro no pasaeny
OBIIEE KOJIMYECTBO YACOB I10 34 2 5
[TPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoJsnyecTBo yacoB Ilnanupyemasi®@akruyeck
o Tema ypoxa Kontpoabnbie| IlpakTnyeckue aarTa asl 1aTa JIEKTPOHHbIE UHPPOBLIE
n/n o0pa3oBaTe/ibHbIE PeCYPChI
Beero padoThI padoThI H3YyYCHUS] | M3y4YeHUH P PeeyP
1 [IpeameT opraHn4ecKON XUMHH, €€ 1 https:/lesson.edu.ru/lesson/a9f3d19
BO3HHKHOBCHHE, Pa3BUTHEC U 3HAUYCHHC 1-5ele-4e24-ac02-efb16fa49f6a
2 Teopus cTpoeHUsI OpraHUYECKUX COCTUHEHNN A. 1 https:/lesson.edu.ru/lesson/c935a5
M. BytnepoBa, €€ OCHOBHBIE MOJIOKECHHUS 8c-ab0e-4c59-9dcf-20517ae4b52e
[IpencraBnenue o Ki1acCU(pUKAUA OPraHUYECKUX
3 Bep );CTB HoMeHKIaTvDA (%)CHCTIGI:MaTIfquKaSI) " 1 https://lesson.edu.ru/lesson/726ee0
eCTB. KJIatyp 99-e1a9-410f-b8be-b4ch589aeadl
TPUBHUAJIbHBIC HA3BAHUSI OPTAHNYECKUX BEIIECTB
4 | AnkaHbl: cOCTaB, CTpO€HUE, roMojiorudeckuii psa 1 https:/flesson.edu.ru/lesson/258dde
) ’ ’ 06-ec23-473c-b3d7-ed82fcaddd02
5 MertaH U 3TaH — NPOCTEUIINE TPEACTABUTEIHN 1 https://lesson.edu.ru/lesson/964192
AJIKAaHOB 7f-bbc8-44b9-b3ea-81a2be75c47a
6 | AJKCHBI: COCTAB M CTDOCHIIC. CBONCTRA 1 https://lesson.edu.ru/lesson/403817
- p ’ le-4158-4bd1-ae98-18dcLcfh9399
7 DTWIEH U MPONWJIEH — MPOCTEUIIHE 1 https://lesson.edu.ru/lesson/05ab59
MIPEICTAaBUTENN AJIKEHOB 25-ba8e-499e-840b-70b5e8db71ae
8 Anxamuensl. byranuen-1,3 u metunOyraauen-1,3. 1 https:/lesson.edu.ru/lesson/53cd23
[TonyyeHne CUHTETUYECKOTO KayuyKa U PE3UHBI 79-2a45-43b1-9f67-7ebcdaf03ce0
AJKUHBI: COCTaB U 0COOEHHOCTU CTPOCHUS
9 | rOMONOLIUCCKI DAL, ALCTIUICH :pn OCT’eﬁHJPIﬁ 1 https://lesson.edu.ru/lesson/6df233
P All p 93-6f08-4b9f-ae01-a983095h854a
MIPEACTABUTEND AIKUHOB
10 | BrrunciieHus o ypaBHEHUIO XUMUYECKOU peakinl 1 htps://lesson.edu.ru/lesson/05c9a9
P p 29-6741-4d7c-84b5-009292468356
11 | BeruuciieHus 0 ypaBHEHHUIO XMMUYECKOHN peakidl 1 hitps://lesson.edu.rulesson/7dadag
P peakdl 27-8448-418f-b416-fbaledd4ab6d
12 | Apenbl: 6eH30.1 U TOMY0JI. TOKCHYHOCTH apEeHOB 1 https://lesson.edu.ru/lesson/d86d7d
PCHRL: you. P 00-d5b4-491d-aded-c3ddal 9feef4
13 I'eneTnyeckas CBA3b yriaeBOAOPOIOB, 1 https://lesson.edu.ru/lesson/75957f
MpUHAIIEKAIINX K pa3INIHBIM KlaccaM 70-50f4-4910-b706-ac2d1b0f4c26
[IpupoHBIE UCTOYHUKH YIIIEBOIOPOIOB:
PHPOA N yr AOPOL https://lesson.edu.ru/lesson/99557a
14 | npupoaHbIi ra3 ¥ NONMyTHBIE HEPTSIHbBIE Ta3bl, 1

He(Tb U IPOAYKTHI €€ repepadoTKu

5e-2221-43e0-97b8-983de535¢c44d



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

[IpupoaHble ICTOYHUKH YTIIEBOAOPOIOB:

https://lesson.edu.ru/lesson/99557a

15 | npupoaHsblii ra3 u NIOIyTHEIE He(TSIHbBIE Ta3bl, 56-2221-4360-97b8-983de535c44d
He(Th U POAYKTHI €€ epepaboTKu
16 KonTtponsHas pabota no pazaeny https://lesson.edu.ru/lesson/6abf168
«YTIeBOJOPOABDY 0-4eb5-46f2-8ea5-44d63cccf518
17 [IpenenbHbIE OMHOATOMHBIE CIUPTHI: METAHO U https://lesson.edu.ru/lesson/5439c1
sTaHoJ. BoopoaHas cBs3b 8b-7440-4b6f-bf84-c04fad 71694f
18 MHOroaroMHbI€ CIUPTHI: STUJICHIJIMKOJIb U https://lesson.edu.ru/lesson/461aa9
TIIALEPUH c8-c0ef-4827-a8e5-d12a0bedc826
19 ®deHoJI: CTPOEHUE MOJIEKYIbI, (PU3UYECKUE U https:/lesson.edu.ru/lesson/649883
XMMHYECKHUE CBOMCTBA, IPUMCHEHHE b8-7c5f-4f16-896e-10a22780b08f1
20 Anpaerunipl: GopMaNbACTH U alleTAIbICT U, https://lesson.edu.ru/lesson/8664b3
Arteron 19-0ba3-4945-b076-ch7ae5858h90
21 OHOOCHOBHBIE TIpE/IeTbHBIE KAPOOHOBBIE https://lesson.edu.ru/lesson/b4feaal
KHCJIOTBL: MypaBbHHAs U YKCYCHAasI 4-3438-4b57-a3ec-bha0fofe63c0d
22 OHOOCHOBHBIE TIpE/IeTbHBIE KAPOOHOBBIE https://lesson.edu.ru/lesson/9834d4
KHCJIOTBI: MypaBbHHAsL U YKCYCHAasI 08-3860d-444a-8de3-7efba8h98cdb
23 CreaprHOBas M OJICMHOBAsA KUCJIOTHI, KaK https://lesson.edu.ru/lesson/71ac43f
MIPEJICTABUTENHN BBICIINX KAPOOHOBBIX KHCIOT 2-a0d4-4945-a0eb-1e59cd5f4d9f
24 Mpbuta Kak COJTM BBICIIUX KaPOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/lesson/71ac43f
MOIOIIlEE NEUCTBUE 2-a0d4-4945-a0eb-1e59cd5f4d9f
o5 CrnoxHbIe 3(DUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX https://lesson.edu.ru/lesson/71ac43f
KUCTOT. [ IpoIn3 cli0KHBIX 3(UPOB 2-a0d4-4945-a0eb-1e59cd5f4d9f
26 Kupsr: ruznposus, mpuMeHeHrne, OuoJIoruaecKas https://lesson.edu.ru/lesson/71ac43f

POJIb KUPOB

2-a0d4-4945-a0eb-1e59cd5f4d9f

27

VYrieBoapl: cocTaB, Kiaccuukamus. BakHeime
MIPEJICTAaBUTENHN: TIII0K03a, PPYKTO3a, caxaposa

https://lesson.edu.ru/lesson/709ce4
3a-deb6-4281-963b-01d2e212d4d0

28

KanMaJ'I " IOCJIK0JI03a KaK IIPUPOAHBIC ITIOJIUMEPD

https://lesson.edu.ru/lesson/690fbb
76-f94a-4f77-bbbe-3d3ae748f716

KonTtponpHas pabota no pazaeny

https://lesson.edu.ru/lesson/5a9e4cc

29 | «Kucnopoacoaepxaiine OpraHuuecKue 3-f469-4b8f-a40f-cOfe7c9cAbfa
COCIIMHECHUS
30 | AMMHEL METHIAMHH H AHIIHH https://lesson.edu.ru/lesson/0c608a

59-4c69-4481-839e-9205f201b73e

31

AMWHOKHUCIIOTEI KaK aM(I)OTepHBIC OpraHn4YeCKUc
COCAUMHECHUS, UX OMOJIOrMYECKOE 3HAUCHHE.

Ilenrtu bl

https://lesson.edu.ru/lesson/c2f2f3d
7-43d1-4873-ace0-78eca6009628



https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

32 benku xak MMPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC

https://lesson.edu.ru/lesson/c2f2f3d

COCIMHEHUA 1 7-43d1-4873-ace0-78eca6009628
33 OcHOBHbIE TOHATHUSI XUMHH BBICOKOMOJIEKYJISPHBI 1 https://lesson.edu.ru/lesson/45b81d

COEIMHECHUI ac-acha-440e-99e3-14c3ba78050a
34 OcHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBI 1 https://lesson.edu.ru/lesson/1600e4

coenunenui. [lmacTmaccsl, Kay4yKd, BOJOKHA a4-0259-4ba9-9632-994fae4ce366
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366

YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30OBATEJIbHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

» Xumus, 10 kmace/ I'abpuensia O.C., OctpoymoB U.I'., CnagkoB C.A. AKITHOHEPHOE 0OIIECTBO
«M3parenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

XuMus B ypaBHEHUSX peakiuil: yueOHoe nocooue / Koukapos XK. A.
Oprannueckas xumus: yueOHas muteparypa / T.H.3axaposa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://infourok.ru/
https://m.edsoo.ru/
https://100urokov.ru/
https://resh.edu.ru
https://stepenin.ru/
https://scienceforyou.ru/



