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HOACHUTEJBHASA 3AIIUCKA

[IporpamMma 1o XMMHMHM Ha YPOBHE cpelHEro oOImero oOpazoBaHHs pa3padoTaHa Ha OCHOBE
@enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit ®enepanum,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (enepaabHONH 00pa30BaTeNbHON MPOrpaMMBbl CPEAHEro OOIIero
obopazoBanus (POII COO), mpencraBineHHbix B denepanibHOM TrocyIapCTBEHHOM 00pa3oBaTEIbHOM
craggapre COO, c¢ yuérom KoHmenmuu mnpernonaBaHus ydeOHOTO TIpeaAMeTa «XHUMHS» B
oOpa3oBaTenbHbBIX opraHu3anusax Poccuiickoit @enepanyu, pealn3yolUuXx OCHOBHBIE 00pa3oBaTelbHbIC
IIPOrpaMMbl, 1 OCHOBHBIX MOJIOKeHHI «CTpaTeruu pa3BuTusi BocnuTanus B Poccuiickoit denepaunu Ha
nepuon 110 2025 roga» (Pacnopsikenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIIOB K pa3pabOTKe MpOrpaMMbl MO XHMHH, K ONPEACICHUI0 OOLIeH cTpaTeruu
00y4eHHs, BOCIIUTAHUS U Pa3BUTH, 00yUYarOMIUXCS CPEACTBAMU ydeOHOTo mpeamera «Xumusi» as 10—
11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KOHIenTyaidbHble mnojioxeHus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JeH, COAepKaHMs, pe3ylbTaToB OOydeHHs U TpeOOBaHUN K YpPOBHIO
[IOITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHuUE, MOJydyaeMOe€ BBIMYCKHUKAMH O0IIe00pa30oBaTeIbHON OpraHu3alnu,
SBJIIETCS. HEOTHEMJIEMOM YacThi0 UX 00pa3oBaHHOCTU. OHO CIYXUT 3aBEPLIAIOIINM ATAIOM pealn3aliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEW, MPHUCYIIMX MEIOCTHOW CHUCTEME
XUMHAYECKOTO 00pa3oBaHUs. DTH LEHHOCTH KAacaloTCs IMO3HAHMSA 3aKOHOB TMPHUPOIBI, (popMUpOBaHHS
MHUPOBO33PEHUSI M OOLIEH KyJIbTyphl YEJOBEKA, a TAK)KE DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3J0pPOBbI0 M MHPHUPOAHOI cpene. Peanusyercss xumuueckoe oOpa3oBaHHe OOY4YaIOIIMXCS Ha
ypOBHE cpemHero oOmiero oOpa3oBaHUS CPEICTBAMHU y4eOHOro mpeaMmera «XUMHS», COAEpKaHHE U
IIOCTPOEHHUE KOTOPOTO OIpENEeHbl B MPOTrpaMMe M0 XUMUU C Y4ETOM crelu(UKH HAYyKH XUMHH, €€
3HAYEHUS B MO3HAHUU MPUPOJBI U B MaTEPHAJIbHOM KU3HU OOLIECTBA, a TAKXKe C y4ETOM OOIIMX LEeNel U
IPUHIUIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro oOuero oOpa3oBaHHs B
Poccutickoii denepanumu.

XUMHUSL KaK 3JEMEHT CHUCTEMBbl E€CTECTBEHHBIX HayK MIpaeT Oco0yi0 poJib B COBPEMEHHOMU
LUMBUJIM3ALMM, B CO3JaHMM HOBOM 0a3bl MaTepuHalbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHKE PAIMOHAIBHOTO HAYYHOTO MBILIUIEHUS, B CO3JIaHME IEJIOCTHOTO MpEACTaBIECHUs 00
OKpY’KaloIlleM MHUpe Kak O €JUHCTBE IMPUPOABI U YelloBeKa, KOTopoe (GOpMHUPYETCsl B XUMUHU Ha OCHOBE
MMOHMMAaHHUsI BEIIECTBEHHOTO COCTaBa OKPY’KAIOILEro MUpa, OCO3HAHUS B3aMMOCBS3H MEX]Y CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHo B3aUMOAEHUCTBYS C IPYTUMHU €CTECTBEHHBIMHM HayKaMH, XUMHUS CTajla HEOThEMJIEMOMN 4acThIO
MHUPOBOU KYJBTYpPbI, HEOOXOJMMBIM YCIIOBHEM YCHEIIHOTO TpyJda M >KU3HM KaKJOTo 4YjeHa OOIIecTBa.
CoBpeMeHHass XMMHUs KaK HayKa CO3HWJaTelibHas, KaKk HayKa BBICOKMX TEXHOJOTMM HallpaBiieHa Ha
pelieHre r1o0albHbIX MPoOJeM yCTONYMBOIO pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOH,
MUIIEBOM, IKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHBI 3JI0POBBA.

B cooTBercTBUUM ¢ OOIIMMH LIETSIMU U TPUHIMIIAMU CPEIHEro OO0IIero o0pa3oBaHUs CO/AEpIKaHHUe
npeamera «Xumus» (10—11 kiaaccel, 6a30Bblii ypOBEHb N3YyUEHHs) OPUEHTHPOBAHO MIPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYarONIUXCsi, HEOOXOAMMYIO UM IS BEIPAOOTKH MHUPOBO33PEHUECKHUX
OpPUEHTHPOB, YCIEUIHOIO BKJIIOYEHMS] B KU3Hb COI[MyMa, MPOJOJKEHHsS OOpa3oBaHMsI B Pa3iIMUHBIX
00J1aCTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBisioliuMu npeaMera «XUMHS» SBISIOTCS 0a30Bble Kypcehl — «OpraHudeckas XUMUS» H
«OO0m1ast 1 HeopraHUYecKass XUMHUS», OCHOBHBIM KOMITIOHEHTOM COJIEP)KaHUS KOTOPBIX SIBIISIOTCS OCHOBBI
0a30BOI HayKH: CUCTEMa 3HAaHWH 1O HEOPTaHWYECKOW XUMHH (C BKIFOYCHUEM 3HAHUW M3 OOIICH XUMUN)
U OpraHu4eckom xuMuu. @DOpMHUpPOBAaHUE [NAHHOW CHUCTEMBbl 3HAHUM IpU U3Y4CHUM IIpeaMeTa
obecrieyrBaeT BO3MOXHOCTh PACCMOTPEHUSI BCETO MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSTHH,
3aKOHOB M TEOPUM XUMUHU.



CrpykTypa conepxaHus KypcoB — «Opranuueckas Xumus» u «O01asi 1 HeOpraHu4ecKass XUMUs
copMHupoBaHa B IMporpaMMe MO XMMHUHM Ha OCHOBE CHUCTEMHOrO MOJXOAa K HM3YyYCHHIO Y4eOHOTro
MaTtepuaga U O0OYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAaHUI Ha ONpenenEéHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOod XHMMHUM BEIIECTBAa pacCMaTPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOpUU CTPOEHMSI OPTaHUYECKUX COEIMHEHUH, a TaKXKE Ha YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX TPEJCTABICHUI O CTpoeHWH BemecTB. CBeneHHs 00 HM3y4aeMbIX B Kypce BelIecTBax
JAl0TCA B Pa3sBUTHU — OT YIJICBOJOPOJOB O CIOKHBIX OMOJIOIMYECKH aKTUBHBIX coelMHeHHH. B kypce
OpPraHMYeCcKOM XUMMM MOJYy4aroT pa3BUTHE C(HOPMHUPOBAHHbIE HA YPOBHE OCHOBHOIO OOLIEro
00pa3oBaHMsl IEpBOHAYAIIbHBIC MPEJCTABICHNUS O XMMUYECKOH CBSI3U, KIACCU(DUKAMOHHBIX MPU3HAKaX
BELIECTB, 3aBUCMOCTU CBOMCTB BELECTB OT UX CTPOEHUS, O XMMHUECKOHN pPEeaKLUH.

[To HOBBIM YyTIIOM 3peHHsI B peaMeTe «XUMHs» 0a30BOr0 YPOBHS pacCMAaTPUBACTCS U3yUCHHBIN
Ha YpOBHE OCHOBHOI'O 0O0IIero o0pa3oBaHMs TEOPETUUYECKHH MaTepual U (HaKTOJIOTHYECKUE CBEICHHS O
BEIIECTBAaX U XMMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeOpraHudeckas XUMHUS»
O0yJaromuMCsl TIPEIOCTABISIETCS. BO3MOXHOCTh OCO3HAaTh 3HAUEHHE MEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX M METOAOJIOTMYECKHX TO3HMIUH, TIIy0Xe MOHATh HCTOPUYECKOE H3MEHEHUE
(GyHKIHUI 3TOTO 3aKOHA — OT 00001atoMIeH 10 OOBICHSIONICH U TPOTHO3UPYIOIIEH.

Enunas cuctema 3HaHMM O BaXKHEWIIMX BELIECTBAX, HUX COCTaBe, CTPOEHUH, CBOICTBAaX H
IPUMEHEHUH, a TaKXK€ O XHMHUYECKUX PEaKLUMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX IPOTEKAHUS
nomnounHsierca B Kypcax 10 u 11 kimaccoB aneMeHTaMu CoepKaHusl, UMEIOLUMU KYJIbTYpPOJOTHYECKUHN U
INPUKIAJAHOM XapakTep. ODTH 3HaHUS CHOCOOCTBYIOT HNOHHMMAHHMIO B3aUMOCBS3M XHUMHMU C JPYTUMH
HayKaMH, PpacKpbIBalOT €€ pojb B II03HABATEJILHOM W MPAKTUYECKOM JEATEJIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIHUTAaHUIO YBa)KEHUS K IPOLECCY TBOpPYECTBA B 0OJACTH TEOPUU M MPAKTHUECKUX
MPUJIOKEHUH XUMHUH, TIOMOTat0T BBITYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO U JINYHOCTHO 3HAYUMBbIX
npobjemMax, CBA3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIUBATh WMH(POPMALUIO M TPUMEHATH €€ s
MIOTIOJTHEHMSI 3HAHUH, PEIIEHNs] MHTEIUIEKTYaJIbHBIX M SKCIIEPUMEHTAJIBHBIX HCCIIEN0BATENbCKUX 3a1ad. B
LIEJIOM COJiep’KaHue y4eOHOro mnpeamera «XHUMHs» JaHHOTO YPOBHSI H3Y4YEHMsS] OpPUEHTHPOBAHO Ha
¢dbopMupoBaHHE y 00YyYarOUIMXCS MHUPOBO33PEHUYECKOM OCHOBBI AJII MOHUMaHMs (PUIOCO(DCKUX HUACH,
TaKUX KakK: MaTepHajbHOE €IMHCTBO HEOPraHHMYECKOr0 M OPraHWYEeCKOro MHpa, OO0YCIIOBIEHHOCTh
CBOMCTB BEILIECTB UX COCTABOM M CTPOCHHUEM, II03HABAEMOCTD ITPUPOIHBIX SBJICHUI IIyTEM HKCIIEPUMEHTA
U pELIeHUs] MPOTUBOPEUUH MEXIy HOBBIMHM (DaKTaMH U TEOPETHUYECKMMHM IPEANOCHUIKAMHU, OCO3HAHHE
pOJIM XMMHHU B PELICHUM SKOJOTMYECKHUX MpoOJeM, a Takxke MpoOieM cOepexeHHs dHEPreTUYecKuX
PECYPCOB, CBIPbS, CO3/1aHUsI HOBBIX TEXHOJIOTUN U MaTEpHAJIOB.

B mulane pemieHust 3amad BOCIUTAHMS, PAa3BUTHUA M COLMAIM3AIMU OOYYarOIIUXCS MPUHSATHIE
IpOrpaMMoOil MO XMMHMHM TIOOXOAbl K ONPEIENIEHUI0 COJEp>KaHUS U TMOCTPOEHUs IpeaMera
IperycMaTpuBaloT (GOpMHpOBaHHE YHUBEPCATIbHBIX y4EOHBIX NEHCTBUM, MMEIOIUX 0a30BO€ 3HAUEHHE
JUISL pa3NIUYHBIX BUJIOB JESTEIBHOCTH: pPElIeHUs mpobieM, MoMCcKa, aHaiuu3a U 00paboTKu MH(OpMaIHH,
HEOOXOAUMBIX JUIsI TMPHUOOPETEHUsl OIbITa TNPAKTUUYECKOM M HCCIeN0BaTeIbCKONW JEATeNbHOCTH,
3aHMMAIOIEN BaXKHOE MECTO B TO3HAHUH XUMUHU.

B mpakTuke mpenomaBaHus XMMUU KaK Ha YpOBHE OCHOBHOIO O0IIEero oOpa3oBaHus, TaKk U Ha
YPOBHE cpenHero oOuiero o0pa3oBaHUs, MPU ONPEAEICHUU COJAEP>KATENbHOW XapaKTEePUCTHKHU Iesei
U3Y4YEHHs] TpEeAMETa HANpaBICHUEM IIEPBOCTENIEHHONM 3HAYMMOCTH TpPAJULMOHHO NpHU3HAETCA
(bopMHpOBaHHE OCHOB XMMHUYECKOM HAayKHM Kak 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JESTeNbHOCTH Y€JIOBEKa M KaK OJHOI0 M3 KOMIOHEHTOB MHUPOBOH KynbTypbl. C METOJUYECKOM TOUYKHU
3peHus TaKOM MOAXO0J K ONPEAEIICHUIO LIENel N3YUEeHUs ITPEIMETA SIBJISIETCS BIIOJIHE OIPABIAaHHBIM.

CornacHo JaHHOM TOYKE 3PEHUS TJIABHBIMU IENSMH HM3Y4EHHUS npenMeTra «XuMus» Ha 0a30BOM
ypoBHe (10 =11 ki1.) AIBISAIOTCS:

(hopMUpOBaHHE CHUCTEMBI XMMHUYECKUX 3HAHUN KaK BAKHEHIICH COCTABISIONICH €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpPa, B OCHOBE KOTOPOW JI€KaT KJIIOUEBbIE NMOHATHUSA, (PYHIaMEHTAJIbHbIE 3aKOHBI M TEOPUU



XUMHHU, OCBOCHHUC A3blKa HAYKH, YCBOCHHUC U IMOHHMMAHHUC CYIIHOCTH JOCTYIIHBIX 0606HICHHﬁ
MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;
(bOpMI/IpOBaHI/Ie U Pa3BUTHUC HpeI[CTaBJIeHI/Iﬁ O HAaYYHBIX MCTOJAaX IO3HAHUA BCIICCTB U XHUMHUYCCKHUX
peakiuii, HeOOXOTUMBIX Uil TPUOOPETEHUs] YMEHUI OPHUEHTUPOBATHCS B MUPE BEUIECTB U XUMHUECKUX
SIBIICHHI, IMEIOIIIUX MECTO B IIPHPO/IE, B IPAKTUICCKON M MOBCETHEBHOM KU3HU;

Pa3sBUTHC YMCHI/II>'I u CHOCO6OB JACATCIIbHOCTH, CBA3aHHBIX C Ha6HIO,[[€HI/I€M u O6’b$ICHeHI/IeM XUMHUYECKOT'O
AKCIIEPUMEHTA, COOJIOCHNEM MPaBUII O€30MIACHOTO OOpAIlEHHs C BEIISCTBAMH.

Hapsiny c¢ ostum, conepkateibHas XapaKTEpUCTHKA LeNed ¥ 3aJad W3ydeHHs MpeaMeTa B
mnporpaMmme 1o XUMHHM YTOYHCHA U CKOPPCKTUpPOBAHA B COOTBCTCTBUHM C HOBBIMU IHNPHUOPUTCTAMH B
cucteMe cpeaHero obOmiero ooOpazoBaHus. CerojHs B TPENOAABAHMM XUMHUU B OOIBINCH CTENECHU
OTHAaéTCsl TPEANOYTCHHE MPAKTUYECKON KOMIIOHEHTE COJCpKaHUs OOYYCHHUs, OPUEHTHPOBAHHOW Ha
MOJITOTOBKY BBINYCKHUKA 00Ie00pa3oBaTeIbHON OpraHW3alliy, BIAJCIONICT0 HE HAOOpOM 3HAHW, a
(YHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIOCO0aMU W YMCHHSIMH AKTHBHOTO TIOJTYYCHHS 3HAHUU U
MIPUMCHCHUS UX B peaJIBHOﬁ JKU3HU OJId PCIICHUA MMPAKTUYCCKUX 3a1a4.

B cBsi3u ¢ 3TUM 1IpH M3y4eHUU npeaMeTa « XUMHUsD) JOMUHHUPYOIEe 3HAUCHHE TPUOOPETAIOT TaKKEe
NN ¥ 3a]1a4H1, KaK:

ajanrtanus oOyyarolmMxcs K YCIOBUSM JMHAMMYHO pa3BHUBAIOIIETocs Mupa, (popmupoBaHuUe
WHTEJUICKTYaJIbHO ~ Pa3BUTOH  JIMYHOCTH, TOTOBOM K  CcamMo0Opa3oBaHUIO, COTPYAHHYCCTBY,
CaMOCTOSITEIIbHOMY TIPUHSTHIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX )KU3HEHHBIX CHTYAIIUsX, CBI3aHHBIX
C BELICCTBAMU M UX MPUMCHEHHEM;

dbopMupoBaHHE y OOYYaIOMUXCS KIFOYCBBIX HABBIKOB (KIFOUEBBIX KOMIICTEHITUI), WMEIOIUX
YHUBCPCAJIbHOC 3HAYCHUC IS PA3JIMYHBIX BUAOB JACATCIBHOCTU: PCIICHUA HpO6J’I€M, II0MCKa, aHaJIn3a u
00paboTku MHGpOpPMAIUH, HEOOXOAUMBIX IS MPHOOPETEHUsI OMbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BXHOE€ MECTO B MO3HAHMM XMMHH, & TAKXKe JJIS OLEHKU C TMO3UIMN JKOJOTHYECKOW Oe30macHOCTH
XapakTepa BIUSHUS BEMIECTB H XUMUYECKHX TPOIIECCOB HA OPTaHMU3M YeJIOBEKA U IPUPOIHYIO CPENY;

Pa3BUTHUEC TMO3HABATCIIBHBIX HWHTCPECOB, HWHTCIUICKTYAJbHBIX W TBOPYCCKHUX crrocoOHoOCTEH
00yUaroIuXxcsi: CHOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETAaTh HOBBIE 3HAHUS 10 XUMHUU B COOTBETCTBUU C
KU3HEHHBIMU TOTPEOHOCTSIMH, MCTIOIB30BaTh COBpEMEHHBIE NH(POPMAIIMOHHBIE TEXHOJIOTHH JIsl IOUCKa
U aHaJln3a yueOHOW U HayYHO-MOMYJISIPHON HH(POPMAIIMK XUMUYECKOTO COJIEP KAHNUS;

dbopMupoOBaHHE W pPa3BUTHE Yy OOYYaAIOMIMUXCA ACCOLUATUBHOTO U JIOTUYECKOTO MBIIUICHHS,
HaOII01aTEIHbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpPhIE 0COOEHHO HEOOXOAMMBI, B YACTHOCTH, IIPU
TUTAHUPOBAHUH U TPOBEIEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE Y OOydYarOMMXCS YOSKIEHHOCTH B TYMAaHHCTHYECKOW HAINPaBICHHOCTH XUMHUH, €&
Ba)KHOU poJin B PCHICHHUUN rI100aJIbHBIX r[p06neM pallOHAJIBHOI'0 MIPUPOAOIIOJIB30BaAHUSA, ITOIMOJIHECHUA
OHEPTeTHUYECKUX PECYpCOB W COXPAHEHUS TMPHUPOJAHOTO PABHOBECUS, OCO3HAHHUS HEOOXOAUMOCTH
OepeXHOTO OTHOIICHUS K MPHUPOJIE U CBOEMY 3JI0POBBIO, a TaK)Ke MPHUOOPETEHUS OMbITa UCTIOIB30BAHUS
IMMOJIYUYCHHBIX 3HAaHUU A OPUHATHUA T'PaMOTHBIX peHIeHI/II\/’I B CUTyallUAX, CBA3AHHBIX C XUMHWYCCKUMU
SABJICHUSMU.

B yuebGHOM 1u1aHE cpeqHero oomiero oopa3oBaHusl MpeaMeT «XUMHUs» 0a30BOTO YPOBHS BXOJUT B
COCTaB MpeaIMeTHOM 06macTi «EcTecTBeHHO-HAYYHBIC TIPEIMETHD».

OO1ee 9uCIIO 4acoB, OTBEASHHBIX IS U3YUCHHUS XUMHUHU, Ha 0a30BOM YpOBHE CPEIHEr0 OOIIEero
oOpazoBanus, coctaBisieT 68 gacos: B 10 kmacce — 34 gaca (1 wac B Henento), B 11 knacce — 34 gaca (1
4ac B HEJICIIIO).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOl XUMHH

[Ipenmer opraHndyeckod XMMHH: €€ BOSHMKHOBEHME, PAa3BUTHE U 3HAUCHUE B IIOJIyYEHUU HOBBIX
BEIIIECTB U MaTepuaaoB. Teopus CTpOECHUsS] OpraHrvecKux coenquHeHuid A. M. bytiepoBa, €€ OCHOBHbIE
nosiokeHus. CTpyKTypHble (OpMyIbl OpraHHMYecKHx BemiecTB. ['omonorus, muzomepus. XuUMHUYECKas
CBSI3b B OPraHUYECKUX COCIUHEHUSX — OJMHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBinenne o KiaccudukalMy OpraHuyeckux BemecTB. HomeHknarypa opraHudeckux
COCIMHEHHUI (CHUCTeMaTHyecKas) W TPUBUAIbHbIC HAa3BaHUS BAXHEHUIINX MPEACTaBUTENCH KJIaccoB
OpraHUYECKUX BELIECTB.

DKcrepuMEHTAIbHbIE METO/IbI U3yUEHUS BEIIECTB U UX MPEBpAIllEHUI: 03HAKOMJIEHUE C 00pa3liaMu
OpPraHMYECKHUX BELIECTB W MaTepuaJlaMd Ha HUX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ OpPraHMYECKHX
BEIIECTB, HAONIOJICHWE U OINHCAHUE JIEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHUYEeCKUX
BEIIECTB IPU HarpeBaHuH (IUIaBJIeHUE, OOYTIIMBAHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTAaB U CTPOEHHUE, TOMOJIOTMYECKUH psAl. MeTaH M 3TaH — IPOCTEHIINE NPEICTaBUTEIN
aJIKaHOB: (U3MYECKHEe U XUMHUYECKHE CBOMCTBA (peakiy 3aMellleHUss M TOpEeHHs), HaXOXKICHUE B
IIPUPOJIE, IOJIyUYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMH psiA. OTUIEH W NPONWIEH — THpocTeuiine
MPECTaBUTENIN  alIKEHOB: (U3MYecKHMe M XHMMHUYECKHME CBOMCTBa (peaklUuMu TUAPUPOBAHUSA,
raJJOreHUPOBAHUS, THAPATALlUH, OKUCIECHHS U TIOJTMMEpU3alliu ), MOJydeHUEe U IPUMEHEHHE.

Anxaauensl: OyragueH-1,3 u metundyranueH-1,3: crpoeHue, BaKHEHIINEe XUMUYECKUE CBOMCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUH psA. ALETUIEH — HpOCTeHIIui
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHUE, (HU3NYECKHEe U XHMMHYECKHE CBOMcTBa (peakuuu
T'MJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyUeHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKME U XUMHUYECKHE CBOWCTBA (peakiuu
raJIOT€HUPOBAHUS U HUTPOBAHU), MOIYYEHUE U IpUMEHEHHe. Toayon: cocmas, cmpoenue, usuieckue u
Xumuueckue CceOUCmea (peakyuu 2an02eHupo8anus U HUMPOBAHUS), NONYUeHue U NpumMeHeHue.
TokcuuHOCTh apeHOB. I'eHeTndecKkas CBsI3b MEXIY YIVIEBOAOPOJAMH, IPUHAUIEKAIMMH K Pa3IndHbIM
KJIaCCaM.

[IpupoaHble UICTOYHUKH YTIIEBOAOPOOB. [IpupoaHbiii ra3 u nomnyTtHele HePTsIHBIE Ta3bl. HepTh 1
e€¢ mpoucxoxzaeHue. CrocoObl mnepepabOTKM  HePTH: TeperoHkKa, KpPeKUHr (TEpMUYECKHUH,
KaTaluTuaeckuit), nuponus. [IpoaykTel nepepaboTku He(pTH, X TPUMEHEHHE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOyKTHI €ro nepepadoTKy.

DKcrepuMEHTAIbHbIE METO/IbI H3yUEHHS BEIIECTB U UX MpEBpallleHui: 03HAKOMJIEHUE C 00pa3liaMu
IlacT™Macc, KaydyykoB M pe3uHbl, koiutekuuun «Hedte» u  «Yromp», MOJENHpPOBaHUE MOJEKYI
YIJI€BOAOPOAOB U TaJIOr€HONPOU3BOJHBIX, MPOBEICHHE MPAKTHUECKOW PaOOTHI: MOJyuYeHHE STHIICHA U
H3YyYEHHUE ETO CBOMCTB.

Pacuérhrle 3agaun.

Boruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA WJIM MPOAYKTAa PEaKLUU MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).




Kuciopoacoaep:kanue opraHudeckne coeuHeHUs

[IpenensHble OAHOATOMHBIE CHUPTHL. METaHOI M ATAHOJ: CTPOEHHE, (PU3MUECKUE U XUMHUYECKHE
CBOMCTBa (peaklUuMHd C AaKTUBHBIMH MeETaJJIaMH, TaJOreHOBOJOPOJaMHU, TOpPEHHE), MPUMEHEHHE.
Bogopoausie cBsizu MeXIy MOJEKyJlaMu CHOHUPTOB. JlelicTBME MeTaHOJa W 3TaHOJa Ha OpraHu3M
YeJI0BEKa.

MHOroaTOMHBIE CIUPTHI. DTWICHTJIMKOJIb M TJIMLEPUH: CTPOEHHE, (U3NYECKUEe M XUMHUYECKHE
CBOMCTBa (B3aUMOJICHCTBUE CO WICTOYHBIMM METAJUIAMU, KAaueCTBEHHAs peaklys Ha MHOIO0ATOMHbIE
cnupthl). JlelicTBUe HA OpraHu3M uenoBeka. [IpuMeHenne rivuepruHa u STUICHTTUKOJSL.

@®eHol: CTpOEHUE MOJIEKYNbl, (PU3MYecKre U XUMHYecKHe CBoMcTBAa. TOKCHYHOCTH (eHoa.
[Tpumenenue peHona.

Anpnerunsl U kemownvi. PopManbAeTH, alETAIBICTUA: CTPOCHUE, (PU3MYECKHE U XUMHUYECKHUE
CBOMCTBa (peaKIM1 OKUCICHHUS 1 BOCCTAaHOBIICHUS, KAUECTBEHHBIE PEaKILMH), MOJIYy4eHUE U IPUMEHEHUE.

OAHOOCHOBHEBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHASI M YKCYCHAs! KHCIOTHI: CTPOEHHE,
¢u3nveckre U XMMUYECKHE CBOMCTBA (CBOKMCTBA, OOIIME /I Kilacca KHUCIOT, PeaKUus dTepH(HUKAINN),
noilydyeHne u mpuMeHeHne. CTeapuHOBas H OJIEMHOBAsST KHUCIOTHI KaK MPEICTABUTENH BBICIIHX
KapOOHOBBIX KUCIOT. MbLIa KaK COJH BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE.

CrnosxHble 3(GuUpbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ 'MApONIN3 CIOXKHBIX 3PUpPOB. JKUPHI.
I'mpponus xupos. [IpuMeHneHune xkupoB. bruosoruueckas posb KUPOB.

VYraeBoasl: cocTaB, KiaccH(UKalus yriieBoAOB (MOHO-, IM- W ToJucaxapuisl). [mokoza —
MPOCTEHIINI MOHOCAXapua: OCOOGHHOCTU CTPOEHHUS MOJEKYIbl, (PM3MUECKUEe U XUMUYECKUE CBOWCTBA
(B3ammopeticteue ¢ ruapokcugoM meau(ll), okucieHne aMMuadHbIM pacTBOpoM okcuzaa cepebpa(l),
BOCCTAaHOBJICHHE, OpO’KEHHE TIIOKO3bI), HAXOXKACHUE B NPHPOJIE, IPUMEHEHHE, OMOIIOTUYECKas pOIb.
®otocunTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemtono3a Kak HOpupoAHble mnoiauMepbl. CTpoeHHe Kpaxmala W LEeJUTIOJI03bI.
duzndeckue 1 XUMUYECKHE CBOMCTBA KpaxMaina (THUIPOJIN3, KAYeCTBEHHAs PEAKIUs C HOAO0M).

DKcIepuMeHTaIbHBIE METO/IBI M3YUEHHSI BEIIECTB U MX MPEBPAICHUN: TIPOBEICHHIE, HAOIIOIeHUE U
OIMCaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAaYeCTBEHHBIC PEAKIIMH OJHOATOMHBIX
CUpTOB (OKHCIIEHUE TaHoNa okcuaoM Menu(ll)), MHOroaTOMHBIX CIIUPTOB (B3aUMOJIEHCTBHE TTIUIIEpUHA
¢ runpokcunom wmeau(ll)), anpaerunoB (OKHMCIEHHE aMMHAYHBIM pacTBOpoM okcuaa cepebdpa(l) u
ruapokcuaom menu(ll), B3ammoneiicTBHe Kpaxmajia C HOJIOM), MPOBEIACHHE MPAKTHUECKOH pabOThI:
CBOMCTBA PacCTBOPA YKCYCHOHN KHCIIOTBI.

Pacuérnsie 3amaun.

Bbruuciienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIUYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTA PEaKIUU MO M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WU MPOTYKTOB PEAKIINH).

A3zoTcozepikaliue OpraHnuecKue CoeIMHEHHMS.

AMHUHOKHCIOTHl Kak aM(OoTepHble OpraHudeckue coefuHeHus. dusnyeckne U XUMHUYECKHUE
CBOWCTBA aMUHOKHCIIOT (Ha TIpuMepe IIHIKHA). bruonornueckoe 3Ha4eHNE aMUHOKHUCIIOT. [lenTumb!.

Benku xak mpupoaHbIE BRICOKOMOJIEKYISIpHBIE COeAMHEHUs. [lepBiUHas, BTOpUYHAS U TPETHYHAS
CTpYyKTypa OenkoB. XHMMUYECKHE CBOMCTBA OEIKOB: TMJPOJIN3, I€HATYpalusl, KAYeCTBEHHbIEC peaKkIMi Ha
OenKu.

DKcrepuMeHTAIbHbIE METO/bl U3yUEHUS! BEIECTB U MX MPEBPALEHUI: HAOMI0IEeHUE U ONMCaHUE
JI€MOHCTPALIMOHHBIX OIBITOB: JeHATypalys OEJIKOB IIPH HarpeBaHUH, IIBETHBIE PEaKI[UU OEIKOB.

BbicokoMo1eKy ISIPHbIE COeTMHEHHUS

OCHOBHBIE TIOHATHS XUMHHU BBICOKOMOJICKYJISIPHBIX ~ COCJUHEHUH: MOHOMEp, IOJHMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPeaHsss MoJieKyispHas macca. OCHOBHBIE METOJIBI
CUHTE3a BBICOKOMOJIEKYJISAPHBIX COSIUHEHUN — MOJIMMEPU3alNs U OJTUKOHICHCAIHSI.



DKCTepuMEHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAILEHUI: 03HAKOMIIEHUE ¢ 00pa3iaMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAY4YKOB.

Me:xnpeamMeTHbIe CBSI3H.

Peanuzanmss MeXNpeAMETHBIX CBS3€d MNpU M3y4eHUU opraHuyeckoil xumun B 10 kiacce
OCYIIIECTBIISIETCSL Yepe3 UCIOJIb30BAaHUE KAaK OOIIUX E€CTECTBEHHO-HAYYHBIX MOHSITHHA, TaK W TMOHSATHH,
SIBJISIFOLIIUX CSI CACTEMHBIMU JIJ1s1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1Iue ecTecTBEHHO-HAyYHbIE TMOHATHSA: SBJICHUE, Hay4yHbIM (DakT, rumoresa, 3aKOH, TEOPHs,
aHalu3, CHHTE3, Kiaccu(ukauus, TI[EePUOJUYHOCTh, HAOMIOJEHUE, U3MEPEHHUEe, HSKCIEPUMEHT,
MOJIETTUPOBaHUE.

®dusuka: Marepusi, JHEPrusi, macca, aroM, 3JEKTPOH, MOJEKyla, JHEPreTUYECKUU YpPOBEHbD,
BEIIECTBO, TEJO, O0BEM, arperaTHOE€ COCTOSIHHE BeIIeCTBa, (U3MUYECKUE BEIWYMHBI M CIUHUIBI UX
U3MEpeHusl.

buonorus: kinerka, opraHusM, Ouochepa, OOMEH BelIECTB B oOpraHu3Me, (OTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIeCcTBa (OCTIKHU, YIIIEBOIBI, JKUPHI, (DEPMECHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPO/IbI, TOJIE3HBIE NCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHonorusa: mNHIEBbIE TMPOAYKTHl, OCHOBBI PAlMOHAIBHOTO NHTAHHSA, MOIOIINE CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IMIperapaThl, MaTepuanbl U3 HCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHNYECKAA XUMMUAA

Teoperuueckne 0CHOBbI XMMHH

XuMudeckuil sneMeHT. AToMm. SIipo aToMa, U30TOMBl. DIEKTPOHHAS 000JI0UKa. DHEPreTUYecKue
YPOBHH, TOAYPOBHH. ATOMHBIE oOpOuTanu, S-, P-, O- smemeHTbl. OCOOEHHOCTH pacrpeaeacHUs
9JIEKTPOHOB 1O OpOWUTaIsIM B aTOMax »JJEMEHTOB TEPBBIX YETHIPEX TMEPUOMOB. JIEKTPOHHAS
KOH(Urypaius aToMOB.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrema xuMuueckux snemeHToB [[. 1. Menneneesa.
CBs3b nepuoanueckoro 3akoHa u Ilepuonnueckoit cuctembl xXumudeckux 3iaemeHToB . M. Menneneesa
C COBPEMEHHOW TeOopuel CTPOCHHUS AaTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMSI CBOWMCTB XHUMHUYECKHUX
9JIEMEHTOB U 00pa3yeMbIX MMM TMPOCTBHIX M CJIOXKHBIX BEIIECTB MO TPYIIaM W TEpHOJaM. 3HaueHHUE
MEPUOINYECKOT0 3aKOHA B PA3BUTHHU HAYKH.

Crtpoenue BemiecTBa. XUMHUUYECKasi CBSA3b. BUIBI XUMHYECKON CBSA3M (KOBaJIEHTHAs HEMOJApHas U
MOJISIpHAsl, WOHHAs, MeTa/uTndeckas). MexaHu3mMbl 0Opa30BaHMsI KOBAJEHTHOM XHUMHYECKOW CBS3U
(oOMEHHBIN M JTOHOPHO-aKIENTOPHBINA). BomopomHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucienus. IOHbI: KATUOHBI U AHUOHBI.

BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
THIBI KPUCTAINTNYECKHUX PEIIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT TUIA KPUCTAIUINYECKON PEIIETKY.

[lonsTne o AWCHEpCHBIX cUcTeMaxX. VICTHHHBIE W KOJUIOMJIHBIE pPAacTBOpbl. MaccoBas moms
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdecknx coenuHeHud. HoMeHKiaTypa HEOPraHWMYECKHUX BEIIECTB.
['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILIECTB, MPUHAIICKAITUX K PA3TUUHBIM KJIACCAM.

Xumudeckas peaknus. Kinaccudukarys XMMHUUECKUX peaKIuii B HEOPraHUIECKOW M OpraHuYeCKOn
XUMHUU. 3aKOH COXPaHEHWs MacChl BEIIECTB, 3aKOH COXPAHEHWS W MPEBPALLEHUS HHEPruu IMpHU
XUMHUYECKUX PEAKIHUSX.

CKopocThb peakiiny, e€ 3aBUCUMOCTD OT Pa3IHYHBIX (hakTopoB. OOpaTUMBbIC peakiui. XUMUIECKOE
paBHOBecue. DAKTOPHI, BIUSIONIME HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunumn Jle [llarenbe.



Onexrponutuyeckas nuccoranus. CuiabHble U cinadble 3eKTponuThl. Cpela BOIHBIX pacTBOPOB
BEILECTB: KUCIasi, HEUTpabHas, EI0YHasl.

OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

OKCcIIepUMEHTAJIbHbIE METOJIbl M3YYEHHsl BELIECTB W MX IPEBpALCHUH: AEMOHCTpauus TaOJuIl
«Ilepuoguyeckas cucrema XuMmuueckux oasemeHtoB [JI. M. Menneneesa», u3ydeHHe Monenen
KPUCTANTMYECKUX PEHIETOK, HAOMIOEHHE M ONHMCAHUE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB
(pa3noxeHue Mepokcuja BOAOPOAA B HPUCYTCTBUU KaTaaU3aTOPa, OIpPEICNIEHHE Cpellbl PAacTBOPOB
BEIIECTB C IIOMOILIBI0 YHMBEPCAJIBHOIO HWHAMKATOpa, PEaKLUUd HOHHOrO oOMeHa), IpOoBeAeHue
IIPAKTUYECKON paboThl «BiusiHUE pa3IuuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH peaKkium».

Pacuérnsble 3anaun.

Pacuérel 1o ypaBHEHUSM XHMMHMYECKUX DPEAKLUW, B TOM YHUCIE TEPMOXHMHMUYECKHE DPaCUETHI,
PacuU€Thl ¢ UCIOJIB30BAHUEM IIOHATHUS «MACCOBAs J0JIS BEILIECTBAY.

Heopranunueckasi Xumms

Hemeramnsl. [lonoxxenne HemeraiwioB B lleproanueckoi cucreMe XUMUYECKUX 3i1eMeHTOB /J[. M.
MenzeneeBa U 0COOEHHOCTH cCTpoeHHs aromoB. dusnueckue CBOWCTBA HEMETAIOB. AJIIOTPONMUS
HEMETaIJIOB (Ha MpUMepe KUCIOopoa, cepbl, pochopa u yriaepona).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJUIOB (TaJIoreHoB, cephl, a30Ta, (hocdopa, yriepoaa u
KpEMHUS) U UX COEAUHEHUN (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IprMeHeHne Ba)XHEUIINX HEMETAUIOB U UX COCIMHEHUM.

Meramnbl. [lonoxxenne MmeramioB B llepuonnueckoil cucreme xumuueckux siementoB /I, W.
MenneneeBa. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000JI0UeK aTOMOB MeTayuioB. OOuiue gusnueckue
cBoiicTBa MeTaioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUECKUN Psiji HAPSDKEHUN METaJlIOB.

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAJUIOB (HATPHUM, KalWi, KaJbIMM, MarHUW, aJlOMUHUH,
LIUHK, XpOM, XKeJe30, Me/lb) U UX COCTUHEHUH.

O6u1re ciocoObl mosydeHust MeTayuioB. [IpuMeHeHre MeTaioB B ObITY U TEXHUKE.

DKcrepuMEHTAIbHbIE METOJIbl WM3Y4YE€HHs BELIECTB M UX MPEBpALICHHUI: H3y4yeHHE KOJUIEKIMH
«MeTannel ¥ CIUIaBbl», OOPa3LOB HEMETAJUIOB, PEIICHHE 3KCIEPUMEHTAIbHBIX 3ajad, HaOJIo/IeHue U
OINMCaHWE JEMOHCTPAIMOHHBIX M JAOOPAaTOPHBIX OMBITOB (B3aMMOJEHCTBHE THMJIPOKCHIA ATIOMHUHHS C
pacTBOpamMH KUCJIOT U LIEN0YEH, KAUECTBEHHBIE PEAKIIMY HA KATHOHBI METAIIIIOB).

Pacuérnebie 3anaun.

Pacuérbl Maccel BemiecTBa UM 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEILECTBA, MAcce WM
00BbEMY OJTHOTO U3 YyJaCTBYIOIIMX B PEAKIIMU BEILIECTB, pacyE€Thl Macchl (00bEMa, KOTUYECTBA BEIIECTBA)
IIPOJYKTOB PEAKILIMM, €CIIU OJHO U3 BEILECTB UMEET IIPUMECH.

XUMHUSA U )KU3Hb

Ponp xuMum B oOecneueHHUH SKOJIOTMYECKOM, HIHEpreTMYecKoil W NuIIeBoH Oe30macHOCTH,
pa3BuTuu MeauUuHbL. [IoHATHE 0 HAYYHBIX METOAAX [TO3HAHUS BEIIECTB U XUMUUECKUX PEaKIIUM.

[IpencraBnenus o0 OOMMX HAy4YHBIX MPHUHLUMNAX TMPOMBIIUIEHHOTO TMOJYYEHUs BaKHEHIINX
BEILIECTB.

YenoBek B MHpE BEHNIECTB W  MaTEepUANOB: BAXHEHIIME CTPOUTEIbHBIE MAaTEepUaIbI,
KOHCTPYKLMOHHBIE ~ MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, Marepuanabl Uil DIEKTPOHUKH,
HaHOMaTepHalibl, OpraHNUYECKUEe U MUHEPAIbHBIE yJO0pEHUSI.

XuMHUs ¥ 3740pPOBbE 4YEJIOBEKA: IPABWJIA MCIOJIB30BAaHUA JIEKAPCTBEHHBIX IIPENapaToB, IpaBHiIa
0€30I1aCHOT0 MCIIOJIb30BAHUS IPENapaToB OBITOBOI XMMHUHU B TIOBCEAHEBHOM KHU3HH.

MexnpeaMeTHbIe CBS3U.

Peanuzanus MeXIpeIMETHBIX CBsI3€H MPH U3y4eHUH 00ILei 1 HeopraHuueckoil xumuu B 11 kiacce
OCYILLIECTBIISICTCA 4Y€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, TaK U INOHSTHH,
ABJIAIOIINXCS] CACTEMHBIMH JUIS OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'O IUKJIA.



OO01mue ecTeCTBeHHO-HAYYHbBIC TTOHSITHS: HAYYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOPHsI, aHAIH3, CHHTE3,
KIacCUpUKaLUS, TEPUOAUIHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOICTTUPOBAHUE, U3MEPEHUE, SIBICHUE.

dusmka: wMaTepus, DHEPrus, Macca, arToM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIl,
PaIMOaKTUBHOCTD, MOJIEKYJIA, IHEPTeTUUECKUA YPOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHUE
BelIeCcTBa, (PU3NUECKHIE BETUYUHBI ¥ CIUHUIIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHu3M, 3KOcHCTeMa, Ouocdepa, MaKpo- U MUKPOIIEMEHTHI, BUTAMHHBI,
0OMEH BEIIIECTB B OpPraHU3Me.

['eorpadus: MuHEpaIIBI, TOPHBIE TOPO/IBI, TIOJIE3HBIC UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHomoTHsA: XUMHYECKass MPOMBIIUICHHOCTh, METAUIYPTusi, IPOU3BOACTBO CTPOMTEIIBHBIX
MaTEpUaJIOB, CEIbCKOXO3SHUCTBEHHOE IMPOU3BOJICTBO, MHUIIEBAsl MPOMBIIUICHHOCTD, (hapMaleBTHYECKast
MIPOMBILIICHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX IIpPenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, dJIEKTPOHHAS TPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



IUDIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA IIPOI'PAMMELI 10 XMMHWHU HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBiauBaeT TpeOOBaHHS K pe3yabTaTaM OCBOCHHUS OOYUYAIONTUMUCS IMPOTpamMm
cpeanero ooOmiero o6pa3oBaHus (JIMYHOCTHBIM, METalpeAMETHBIM U IpeaMeTHbiM). HaydHo-
METOJIMYECKOM OCHOBOHM Il pa3pabOTKHU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS IMPOTPAMM CPEIHEro
o01m1ero o6pa3oBaHus SBISETCS CUCTEMHO-/I€ATEIbHOCTHBINA MOAXO/I.

B cooTrBeTcTBHE C CUCTCMHO-ACATCIBHOCTHBIM IOAXOAOM B CTPYKTYPC JIMYHOCTHBIX PC3YJILTATOB
OCBOCHHS NpeAMeTa «XUMHs» Ha ypPOBHE CpPEIHEro OOIIero OoOpa3oBaHMs BBIIEICHBI CIETYIOININE
COCTaBJISOLIHE:

OCO3HaHHWE OOY4YalOIIMMUCA POCCUHUCKON TpPa)XJTaHCKOW HIECHTUYHOCTHU — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIECHHUIO;

HaJIMYne€ MOTUBAIINN K 06y‘-ICHI/IIO;

LIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUHN JTMYHOCTH Ha OCHOBE KIIFOUEBBIX 1IEHHOCTEH
Y UCTOPUYECKUX TPaIUIHii 0a30BOI HAYKU XUMUU;

TOTOBHOCTB U CITIOCOOHOCTH 00YYaIOIINXCsl PYKOBOJICTBOBATHCS B CBOCH €SATENbHOCTH LIGHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMHU, IPUCYITNMHA HGHOCTHOﬁ CHUCTEMEC XUMHUYECKOT'O O6pa30BaHI/I$I;

HAJINYUC IIPABOCO3HAHUA 3KOJIOTHYECKOU KYJIbTYPBEI H CHOCO6HOCTI/I CTaBUTb LCIIM H CTPOUTH
KU3HEHHBIC TIJIAHBbI.

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHHUS MpeaMmeTa «XHUMHs» JOCTUTaloTCs B €AMHCTBE y4eOHOU U
BOCTIMUTATEIILHOMN ACATCIIBHOCTH B COOTBETCTBUH C T'YMAHUCTUUYCCKHMMHU, COLMMOKYJIBTYPHBIMU, NYXOBHO-
HPAaBCTBCHHBIMU LCHHOCTAMHU W HACATIaMH pOCCI/IfICKOFO TpaXXJ1aHCKOT'O O6HICCTB3, INPUHATBEIMA B
oOIiecTBe HOpPMaMH U TMpaBWJIaMH TOBEACHHUS, CHOCOOCTBYIOUIMMH TpOIlecCaM CaMOIMO3HaHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHHS IMYHOCTH O0YYarOIIHXCS.

JIn4HOCTHBIE pe3ylbTaThl OCBOCHHS MpeaMeTa «XHUMHs» OTpaxaroT CHOPMHUPOBAHHOCTH OIIBITA
MMO3HAaBaTENLHOU U HpaKTH‘ICCKOﬁ ACATCIIBHOCTHU 06y11a10n11/1xcs[ o peajin3ali NPHUHATBIX B 06HIGCTB€
[IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

OCO3HaHHUs 00y4YalOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IPAaB U 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U
TIPABOIIOPSIKY;

MPEJICTABJICHHSI O COLMATBHBIX HOPMAaX M MPaBUIaX MEKINYHOCTHBIX OTHOLIEHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATEILHOCTH MPHU CO3/IaHUU YIEOHBIX MMPOEKTOB, PELIICHUN
y‘-Ie6HI)IX M MMO3HAaBAaTCJIbHBIX 3a7a4, BIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH TOHHMMATh W NMPUHUMATh MOTHUBBI, HAMEPEHHUs], JIOTUKY U apryMEHThl APYTUX MpH
aHalM3e pa3jIMYHbIX BUJOB YU€OHOU NeATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

HEHHOCTHOI'O OTHOICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICIUTO OTE€UECTBEHHOU XHUMUH,

YBaAXCHUA K IPOHECCY TBOPUYECTBA B oOactu TECOPHUU H IMPAKTUYCCKOro MNMPHUMCHCHUSA XHUMHU,
OCO3HaHHUs TOTO, YTO JOCTHIKEHUS HAyKH €CTh pPe3ylbTaT ATUTENbHBIX HAONIOJACHUN, KPOIOTIUBBIX
SKCIICPUMCHTAJIbHBIX ITOMCKOB, IOCTOAHHOT'O TPpYyda y‘-IéHbIX " IPAKTUKOB;

MHTEpeca W MO3HABATEJIbHBIX MOTHBOB B IOJYYEHUU M TOCJIENYIONIEM aHadu3e MHGOpMaluu O
MEPEIOBBIX JOCTIXKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBECHHS,

CIIOCOOHOCTH OIICHMBATh CUTYallUH, CBSI3aHHbIE C XHWMHUYECKUMHU SIBICHUSMH, U MPUHUMATH
OCO3HAHHBIE PEIIeHUs, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



TOTOBHOCTHU OLIEHUBATh CBOE MOBEACHHUE U NOCTYIIKHA CBOMX TOBapUULIEH C MO3ULMI HPaBCTBEHHBIX
Y IIPAaBOBBIX HOPM M OCO3HAHUE MOCIIEICTBUIN 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

IIOHMMaHMUsl IIEHHOCTEeH 310poBoro u  Oe3omacHoro obOpa3za JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

COOJIIOICHHST TIPaBHJI 0E€30IIaCHOTO OOpaIlleHUs! C BEUIECTBAMHU B OBITY, MOBCEIHEBHOW KHU3HHU U B
TPYJAOBOM JESATEIBHOCTH;

IOHMMaHMsI LIEHHOCTU IPaBWJ HMHIAMBUIYaIbHOIO M KOJUIEKTUBHOI'O O€30MaCHOrO MOBEACHUS B
CUTyalUsIX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

OCO3HAHMS MOCIIEICTBUI U HENPUATHS BPEAHBIX MIPUBBIUEK (YIOTPEOICHHUS AIKOT0JIsI, HAPKOTHKOB,
KypEeHHUs);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B y4eOHO-UCCIIE0BATENbCKON 1E€ATEIbHOCTH, OOIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U APYTHUX BUJAX AEITEIBHOCTH;

YCTAaHOBKH Ha aKTHBHOE Y4acTHUE B PELLICHUH NMPAKTUYECKUX 33/1a4 COLUAIbHON HAPaBICHHOCTH (B
paMKax CBOEro Kjacca, LIKOJIbI);

UHTEepeca K NPAaKTUYECKOMY H3yUeHHIO Ipodeccuil pa3indHOro poja, B TOM YHCIE Ha OCHOBE
IIPUMEHEHHUS [IPEIMETHBIX 3HaHUN 110 XUMUH;

YBa)KEHUs K TPYAY, JIIOJSAM TPYJa U pe3yJIbTaTaM TPYIOBOH ACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY WHAMBHUIYAJIbHOM TpaeKTopuu oOpa3oBaHusi, Oymyuien
npodeccun M pealn3alui COOCTBEHHBIX JKHM3HEHHBIX IUIAHOB C YUYETOM JIMUHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMUHU, MHTEPECOB U OTPEOHOCTEN 00111eCTBa;

6) 3x0/10rMUeCcKOro BOCIMTAHUSA:

HKOJIOTUYECKHU L[e1eCO00pa3HOro OTHOIIEHUS K MPHUPOJE, KaK MCTOUYHUKY CYIECTBOBAHUS KU3HU
Ha 3emie;

MMOHUMAaHUs TJI00AJBHOrO XapakTepa JKOJIOTMYECKUX MpoOJieM, BIMUSHHUS HKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBLHOM CPEbI;

OCO3HaHMA HEOOXOAMMOCTH HCHOJb30BAHUS JOCTIKEHHMM XUMHMM [UIi pELIeHHs BOIPOCOB
palMOHAIBHOTO TPUPOAOIOIb30BAHNUS;

AKTUBHOTO HENPUATHS JNEHUCTBHUW, NMPHUHOCAIIUX BPEJ OKpPYXKaroLled NPHUPOJHON Cpele, YMEHHs
IIPOrHO3UPOBATh HEOJArONpHUsITHBIE HKOJIOTMYECKHUE IOCIEACTBUS MpPEeANPUHUMAEMbIX JEUCTBUH H
IIPEIOTBPALATH UX;

HaJIM4Us Pa3BUTOT0O HKOJIOTMUECKOTO MBIIIIEHUS], SKOJOTUYECKON KYJIbTYpPBI, OIBITA JEATEIbHOCTH
JKOJIOTUYECKOM  HANpaBJICHHOCTH, YMEHMS  pPYKOBOACTBOBAaTbCA HMH B  ITO3HABATEJIBHOW,
KOMMYHHMKaTUBHOM M COIIMAJIbHOM MpaKTHKe, CIOCOOHOCTH W YMEHUS AaKTHBHO MPOTHUBOCTOSATH
uaeosioruu xemohoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 0OIIECTBEHHOMN MPAaKTHUKH;

MOHUMAaHMs CenU(PUKA XUMUHU KaK HAyKHU, OCO3HAHUA €€ poiu B (POPMUPOBAHUU PALIIOHAIBHOTO
HAY4YHOTO MBIIUICHHUS, CO3JJaHUU IIEJIOCTHOTO TPEACTaBIECHUS 00 OKPY)KAIOIEeM MHUpPE KaK O €IMHCTBE
IPUPOJBI U YENOBEKa, B IMO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIEHUM MPOOJIEM COXPaHEHUs
IIPUPOJHOTO PAaBHOBECUS;

yOeXAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHU [UISI COBPEMEHHON NMBHWIM3AlNUU: B €€
I'YMaHHCTHYECKON HANpaBICHHOCTU M BaXHOH POJIM B CO3aHMM HOBOW 0a3bl MaTepHalbHOU KYJIbTYpBHI,
pelIeHNH II00aJIbHBIX MPOOJEM YCTOWYMBOIO PAa3BUTHS YEIOBEUECTBA — CHIPhEBOM, YHEPIETHUECKOM,
MUILEBOM M 3KOJIOrMYeCKON 0e30MacHOCTH, B Pa3BUTUH MEIUIMHBI, 00ECIIEYEHUN YCIOBUHN YCIEIIHOTO
TpYZAa ¥ 3KOJOTMYECKH KOM(POPTHOM JKU3HU KAXKJI0T0 WieHa 00IIeCTBa;



CCTCCTBCHHO'HaquOﬁ TpaMOTHOCTU: MOHUMAHUA CYIIHOCTH MCTOAOB MMO3HAHUSA, HUCIIOJIb3YCMbBIX B
CCTCCTBCHHBIX HayKax, CIIOCOOHOCTH HCIIOJIB30BaTh MMoJIydacMbIC 3HAHUA [JIsI aHAJIn3a U 00BACHEHNS
SIBJICHUH OKPYXKAIOIEro MHUpa M IMPOMCXOMAIINX B HEM W3MCHEHHUI, YMEHHs JelaThb O0OOCHOBAHHBIC
3aKJIIOYCHHS Ha OCHOBE HAyYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C LEIbI0 MOJIYYCHHUS! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XMUMUYECKUE 3HAHHS Ui PEIICHUs NpoOJieM B
PEATbHBIX JKU3HEHHBIX CHTYAIHsAX;

UHTEepeca K O3HAHUIO U MCCIIe0BATEIILCKO e TeIBbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOPa30BAHHIO, K AKTHBHOMY
IMOJIYYCHHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBUH C KN3HCHHLIMH HOTpeGHOCTSIMI/I;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX chepax MmpodhecCHOHATbHON 1eATeIbHOCTH.
METANIPEAMETHBIE PE3YJIbTATDI

MertanpeameTHble pe3ysibTaThl OCBOEHHUS yuyeOHOro mnpeamera «XHMHsS» Ha YPOBHE CpEIHETO
o0m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HAUYUMble U1 (OPMHPOBAHUS ~ MHPOBO33PECHHUS  OOYYAIOMIMXCS — MEKAUCIUILIMHAPHBIC
(MEXITpeMETHBIC) OOIICHAYYHbIC MOHITHSA, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOH KAapTUHBI MHpa H
CHCHI/I(l)I/IKy MCTOAOB IMO3HAHMA, UCIIOJIB3YEMbBIX B CCTCCTBCHHBLIX HAayKaxX (MaTepI/IFI, BCIICCTBO, SHEPIU,
SIBJICHHE, TIPOLIECC, CUCTEeMa, HAY4YHBIM (DaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UccreI0BaHke, HaOI0ICHHE, H3MEPEHHUE, SKCIIEPUMEHT | JPYTHE);

yHUBEpCaJbHbIC ydcOHBbIC JeiicTBUS (MO3HABATEIbHbIC, KOMMYHHKATHBHBIC, DErYJIATHBHBIC),
obecrieunBaromue (HopMuUpoBaHHe (YHKIMOHATHHOH T'PAMOTHOCTH U  COIMAJIBHONH KOMIICTCHIHH

0o0yJaronuxcs;

CIIOCOOHOCTD 00yJaronuxcst HCIIOJIb30BaTh OCBOEHHEIE MEXIUCITUTIIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHWSA U YHUBEpCalIbHBbIC y4eOHbIE NEWCTBUS B TMO3HABATENbHON M COLMAIbHOU
MPaKTHKE.

MeranpeaMeTHbie  Pe3yNbTaThl  OTPAXAIOT  OBJIAJICHUE  YHUBEPCAIbHBIMU  y4€OHBIMU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIITUBHBIMU JICUCTBUSIMU.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU IMO3HABATEIbHBIMH AeHCTBUAMM:

1) 6a3oBble JIOrHYecKHUe AeiCTBHS:

CaMOCTOATENBHO (POPMYIUPOBATh U aKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OTIPEIEIIATh eI NEITeIbHOCTH, 3a7aBas MmapaMeTphl U KPUTEPUU UX JTOCTHXKCHHS, COOTHOCHTH
pe3yabTaThl AEATEIbHOCTH C MOCTABIEHHBIMU LESIMU;

WCIIO0JIb30BaTh MPU OCBOEHUHU 3HAHUM MPUEMBI JJOTUYECKOTO MBIILIEHUS — BBIIEIATh XapaKTEPHbIE
MIPU3HAKK TIOHSITHH U yCTAaHABJIMBATh MX B3aUMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIUE TOHSTHS IS
O0OBSCHEHHS OTJIEIBHBIX (DAaKTOB W SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KIACCU(PUKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3H MEX1Y U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYKICHHS (MHIYKTHBHBIC, IEAyKTUBHBIC, TIO AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYMsI B PAaCCMATPUBACMBIX SBJICHHSIX, (POPMYIHPOBATH BBIBOIABI |
3aKJIIOYCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS, UCIIONb3YEMbIE B XMMUU CHUMBOJIMYECKHUE (3HAKOBBIE) MOJIETH,
peoOpa3oBhIBaTh MOJCIIBHBIC TPEICTABICHNUS — XWMHYECKHH 3HAK (CMMBOJI) DJIEMEHTA, XMMHYECKas
dbopmyna, ypaBHEHHE XUMUYECKON PEaKIMK — MIPU PEUICHNH YICOHBIX MTO3HABATEIbHBIX U MPAKTHUECKUX
3a/1a4, NPUMEHSATh Ha3BaHHBIE MOJIEJIbHBIC MPEACTaBICHUS ISl BBISBICHHUS XApPAKTEPHBIX IMPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE TeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHMS BEIIECCTB U XUMHUYECKUX PEAKITUI;



(dbopMyIMpOBaTH LENU U 3a]1a4d HUCCIICIOBAHUS, HCIOJIB30BaTh MOCTABICHHBIE U CAMOCTOSTEIHLHO
copMyIHMpOBaHHBIE BONPOCHl B KayecTBE HMHCTPYMEHTA IO3HAHUS M OCHOBBI Ui (HOPMHUPOBAHUSA
TUIIOTE3BI 110 POBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbIX CYXIECHUM;

BJAJeTh HABBIKAMU  CAMOCTOSITEJIBHOIO  IUIAHMPOBAHMS M HPOBEIEHUS  YUYEHHUUECKUX
JKCIIEPUMEHTOB, COBEPILIEHCTBOBAThH yMEHHMs HAOMIOAAaTh 3a XOJOM IIPOLECCa, CaMOCTOSTEIBHO
MIPOTHO3UPOBATH €ro pe3ynbTar, (OpMyIHpOBaTh 000OIIEHNS U BHIBOJBI OTHOCHTEIBHO JTOCTOBEPHOCTH
pe3yabTaTOB UCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHbIN OTUET O MpoJIesIaHHON paboTe;

IpUOOpETaTh OMBIT YYCHUUYECKOW HCCIIE0BAaTEIbCKOW W IPOEKTHOH JeATEeIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIEHHs] MPAaKTUYECKUX 3a/ad,
MPUMEHEHHIO PA3JIMYHBIX METOAOB TIO3HAHUSI.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B PA3IMYHBIX HMCTOYHUKAX HH(oOpManuu (HaydyHO-NOMYJIApHAs JUTEpaTypa
XMMUYECKOI'0 COZIep KaHus, CIpaBOYHbIE TOCOOMS, pecypchl MHTepHeTa), aHaIu3upoBaTh UH(OPMALIHIO
pa3NUYHBIX BHIOB W (OpPM TPEACTABICHUSA, KPUTHUYECKH OLEHUBATh €€ JOCTOBEPHOCTh U
HETMPOTUBOPEYHBOCTb;

(GbopMyIMpOBaTH 3aIPOCHl M MPUMEHATh Pa3JIUYHbIe METOABI MPU MOUCKE U 0TOOpe MH(popMaIuy,
HE00XO0AUMOM /7151 BBIITOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

npuoOpeTaTh OMBIT HUCIOJNB30BaHUS  WH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMANIbHYIO (OpMY IpezcTaBiIeHuss nHPopMaLUU (CXeMbl, TpapuKH,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHE);

UCIIOJIb30BaTh HAay4YHBIM S3bIK B KayeCTBE CPEICTBA IpHU pabdoTe ¢ XMMHUYECKOW HMH(OpMalMei:
NPUMEHSTh MEXNpeAMeTHbIEe ((U3MUeckue U MaTeMaTH4YeCKHue) 3HAKM U CHUMBOJIBL, (OPMYIIbI,
ab0peBUaTypbl, HOMEHKJIATYPY;

UCIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

Ogaaenne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOINPOCHI IO CYLIECTBY OOCYKJAa€MOH TeMbl B XOJ€ JUalora W/ WIH JUCKYCCHUH,
BBICKa3bIBaTh UJEH, (POPMYTUpPOBATH CBOU MPEJUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEIIOKEHHON
3ajJjauy;

BBICTYNIaTh C TMpEe3EHTaluMedl pe3ylbTaTOB IO3HABATEJIbHON JIEATENbHOCTH, IOIYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJHEHUM XMMHMUYECKOTO 3KCIEpUMEHTA,
MPAKTUYECKON pabOoThI MO UCCIIEAOBAHUIO CBOMCTB M3Y4YaeMBbIX BEIIECTB, pealn3alui yueOHOTO MpoeKTa
1 (OpMYIHPOBATH BBIBOJBI IO pe3ybTaTaM MPOBEAEHHBIX UCCIEIOBAHUIN MYTEM COTIIACOBAHUS MO3ULIUI
B X0JIe 00CYX/1IeHUs 1 0OMEHa MHEHUSIMH.

Ogiaenne yHUBEPCAIBLHBIMH PEryJsiTUBHBIMU 1€ CTBUSIMM:

CaMOCTOSITENIbHO TJIAHUPOBATh M OCYILECTBISATH CBOIO MMO3HABATEIBHYIO JESTEIbHOCTD, ONpPEaessis
e€ LenM W 3a7ayd, KOHTPOJIUPOBaTh U MO Mepe HEeoOXOIMMOCTH KOPPEKTHUPOBATh IpejiaraeMblii
QITOPUTM JCHCTBUM THpU BBIOJHEHUU YYEOHBIX M HCCIENOBATEeNbCKUX 3aady, BbIOMpaTh Haubosee
3G GEeKTUBHBIN crIOcO0 MX pEemIeHHus C y4ETOM TMOJMYYSHHS HOBBIX 3HAHWI O BEIIECTBAX M XUMHYECKUX
peaKImsx;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JE€ATEIIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.



INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenMeTHbIe pe3ybTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKONW COCTaBJISIONICH eCTECTBEHHO-HAYyYHOM
KapTUHBI MUPA, POJIM XUMUHU B MO3HAHUU SBJICHUN TIPUPOJIBI, B (POPMUPOBAHUN MBIIUICHUS U KYITbTYPHI
JUYHOCTH, €€ (PYHKIHMOHAIBHOW TPaMOTHOCTH, HEOOXOJUMOHM JJIsi PEUICHHs MPAKTUYECKHX 3afad
HKOJIOTMYECKH 000OCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpelie;

BJIQ/ICHUE CHUCTEMOW XUMHUYECKHX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOINOJAralollue MOHSTHS
(XMMHUYECKUII ~ 2J€MEHT, aTOM, DJJEeKTpOHHas OO0OJOYKAa aroma, MOJIeKyJa, BaJCHTHOCTH,
AJIEKTPOOTPHULIATEILHOCTh, XUMHUECKas CBsI3b, CTPYKTYpHasi ¢opmyina (pa3BEpHyTass U COKpalEHHas),
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIN CKeneT, (yHKIMOHAJIbHAs TPYIa, pajauKal,
MU30MEpHsi, U30MEPhl, TOMOJIOTUYECKUN Psijl, TOMOJIOTH, YTJIEBOJOPOABI, KUCIOPOI U a30TCOJEpIKaIlHe
COEIMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COECUHEHUS); TEOPUU U
3aKOHBI (TEOpHsl CTpOEHMsI opraHuyeckux BemectB A. M. BbyriepoBa, 3aKOH COXpaHEHHUS Macchl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XMMHH, MHUPOBO33PEHUYECKUE 3HAHHS, JICKAIINE B
OCHOBE IMOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBICHUM, (PaKTOIOTUYECKUE CBEJICHUS O
CBOMCTBAxX, COCTaBe, MOJYYEHUNU U O€3011aCHOM HCIOIb30BAaHUM BAaXKHEMIIMX OPraHUYECKUX BEIIECTB B
OBITY M IPAKTHYECKOHN JEATEILHOCTH YEIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHUU BBISBIATh XapaKTepHbIC MPHU3HAKU TOHSATUH, yCTaHABIMBATh UX
B3aMIMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSATUS TPU OINUCAHUU COCTaBa, CTPOCHUS H
MPEBPALICHUN OPTraHUYECKUX COCTUHECHUMN;

cOpPMUPOBAHHOCTh YMEHUN HCIHOJB30BaTh XHMHMUYECKYID CUMBOJIUKY JUIS  COCTaBJICHMS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpaImI€HHON) (OpMyll OpPraHMYeCKUX BEIIECTB H
yYpaBHEHUH XHMHUYECKUX pEaKIMii, WU3rOTaBIMBAaTh MOJIEIM MOJEKYT OpPraHMYECKUX BEIIECTB I
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUI yCTaHABIMBATh IPUHAJUIEKHOCTh U3YYEHHBIX OPTaHUYECKUX BEIIECTB
M0 MX COCTaBY M CTPOEHUIO K ONpeNIeIEHHOMY Kiaccy/Tpymme cCoeAMHEeHUH (YTIaeBoJ0pOIbl, KUCIOPOA U
a30TcojiepKalllie COCTUHEHHS, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS), JaBaTh MM Ha3BaHUS IO
cucremarndeckoir Homenkiatype (IUPAC), a takke NMPUBOIUTH TPUBUAIIbHBIC HAa3BAaHUS OTIEIBHBIX
OpraHMYEeCKHUX BEIIECTB (STWJIEH, MPOINMWJIEH, aleTWIeH, OSTWICHINIMKONb, TJIULEpUH, (eHol,
dbopManpaeTu, aneTalbIerul, MypaBbUHAs KHCIOTAa, YKCyCHas KHCIIOTa, OJICMHOBAas KHCIOTA,
CTeapuHOBAas KUCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, IeJITI0I03a, TJIUIWH);

c(hOpMHUPOBAHHOCTDh YMEHHUS OMPENEISATh BUIBI XUMHYECKOW CBSI3M B OPTAaHUUYECKUX COCAMHEHUSIX
(onuHapHBIE U KpaTHbBIE);

c(hOpPMUPOBAHHOCTh YMEHHSI IPUMEHSITh MOJIOKEHUSI TEOPUH CTPOCHHSI OPTaHMYECKHUX BEIIECTB A.
M. bytnepoBa s 0OBSICHEHHS 3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOCHHS; 3aKOH
COXPAaHEHHUS MacChl BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpOeHHUE, (PU3HUECKHEe U XUMHYECKHE
CBOMCTBA TUMTMYHBIX MPEACTABUTEICH PA3TUYHBIX KJIIACCOB OPTaHUYECKUX BEIIECTB (METaH, dTaH, dTHJICH,
MPOMUJICH, aleTHieH, Oyranuen-1,3, metunOyraauen-1,3, O€H307, METaHOJ, STaHOJ, STUJICHIJIMKOIb,
TIIMLEpHH, (peHou, aneTanbaerusl, MypaBbuHas U YKCYCHas KHCIOTHI, TJIIOKO3a, Kpaxmal, IeJII003a,
AMUHOYKCYCHAsl KHUCJIOTa), WJUIIOCTPUPOBATh T'€HETHYECKYI0 CBA3b MEXAY HUMH ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH C HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

chOPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKHU YTIEBOJOPOIHOTO CHIpbs (HE(DTH,
MPUPOJHBIN Ta3, yrojib), CHOCOOBI WX TepepabOTKM M TMPAKTUUECKOE TMPUMEHEHHE MPOIYKTOB
nepepaboTKH;



c(hOPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS 1O XWMHUYECKUM YpPaBHEHHUSM (MaccChl,
00BEMa, KOMMYECTBA WMCXOJHOTO BEHIECTBA WM MPOIYKTa PEAKIMH IO H3BECTHBIM Macce, 00BEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIN MPOAYKTOB PEAKIIIH);

cOpPMUPOBAHHOCTh YMEHHMH BIIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX METOJAX HAyYHOTO
MO3HAHUS, WCIOJI3YEMbIX B XMMHUU TP H3YyYECHUU BEIIECTB M XUMHUYCCKHUX SBJICHUN (HAOIIOACHHE,
W3MEPEHHE, SKCIEPUMEHT, MOJEIUPOBAHUE), HCIIOJIB30BATh CUCTEMHBIE XUMUYECKHE 3HAHUS s
MPUHATHS PELIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU M UX
[IPUMEHEHHEM;

cOpPMUPOBAHHOCTh yYMEHUH COOJIOAATh MpaBWiIa MOJb30BAHHUS XHUMHUYECKOW TMOCYI0M H
na0opaTOpHBIM 000pY/ZOBAaHHEM, a TaK)Ke MpaBwia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBINOIHATh XUMHUUECKHI SKCIIEPUMEHT (IIPEeBpaICHUS
OpPraHUYECKUX BEILIECTB MPU HAarpEeBaHUU, MOJYYEHHE 3TUJICHA U W3YUYEHUE €r0o CBOWCTB, KAUYECTBEHHBIE
peaKuy OpraHUYeCKHUX BEIIECTB, JCHATYpallvs OCIKOB MPH HArpeBaHUM, IIBETHBIC PEAKIIUU OCIIKOB) B
COOTBETCTBUU C IpaBUJIaMU TEXHHMKH O€30MacHOCTU MpPH OOpallleHWH C BEIIeCTBaAaMHU U JabOpaTOPHBIM
000pyOBaHUEM, MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (popMe 3amucu ypaBHEHUUN
COOTBETCTBYIOIIUX peakUuil U GOpMyITUPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh ~YMCHHM  KPUTHYSCKH  AHAIU3UPOBATH XHMHUYECKYI0  HH(OPMAIHIO,
MOJTy4aeMyI0 M3 Pa3HBbIX HCTOYHUKOB (CpeCcTBA MaccoBOi nHpopmarmu, UHTEpHET U APyrux);

c(hOpMUPOBAHHOCTh YMEHHUI COOIOATh MpaBUila HKOJIOTHUECKH IEIecO00pa3HOro MOBEACHUS B
OBITY U TPYIOBOW NEATENHHOCTH B LIETSAX COXPAHEHUS CBOETO 3J0POBBbS U OKPYXKAIOIIEH MPUPOTHON
Cpedbl, OCO3HABaTh OMACHOCTh BO3JCHCTBHS HAa KWBBIE OPraHU3MBI ONPEAECIEHHBIX OPraHUYECKHX
BEIIECTB, MOHMMAasE cMmbich Tmokazatens [IJIK, mosicHATh Ha mpuMepax CrocoObl yMEHBIICHHUS U
MPEIOTBPALLECHHS UX BPEAHOTO BO3ACHUCTBUS HA OPraHU3M YEJIOBEKA;

JUISE OOYYarOIIUXCSl C OTPAHUYECHHBIMU BO3MOYKHOCTSMHU 3/I0POBbS: YMEHHE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX MTO3HAHUS BEIIECTB U XUMUYECKHUX SBJICHUN;

JUIS CIIENIBIX M CJIA0OBHIAAIIMX OOYyYarOUIMXCA: YMEHHUE HCIIOJIb30BaTh PelbePHO-TOUEUHYIO
cucremy obo3Hauenuit JI. bpaiins mis 3anucu xumuueckux Gopmyi.

11 KIIACC

[IpeameTHBIC pe3yabTaThl OCBOEHU Kypca «O01as u HeopraHudecKasi XUMHsD) OTPaKaroT:

cOPMUPOBAHHOCTh TPEACTABICHUN: O XWMHUYECKOW COCTABISIONIEH €CTECTBEHHO-HAYyUHOU
KapTUHBI MUPA, POJIM XUMUU B MO3HAHUM SIBICHUH MPUPOABI, B (HOPMUPOBAHUM MBIIUICHUS U KYIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIbHOM TI'PaMOTHOCTH, HEOOXOAMMOW [UIsl peuIeHHs] MPaKTHUECKHUX 3ajad U
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M IIPUPOTHOMN CPEJIE;

BJIAJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIIME MOHSATHUS
(XMMHYECKHUI AJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJ'ISIpHBII\/’I O6T)éM, BaJICHTHOCTD, 3J'I€K'I‘pOOTpI/IIIaTe.]'H)HOCTB, CTCIICHb OKMUCIICHUs, XHUMHUYECKasa CBIA3b
(KOBaJ'IeHTHaSI, MOHHasi, MCTaJIJINYCCKasd, BO)IOpO)IHaSI), KpI/ICTa.]'IJ'II/ILIeCKaH peméTKa, THUIIBI XUMHUYCCKUX
peakuuii, pacTBOpP, 3IIEKTPOIUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTHYECKAsT JAMCCOLUALNS, OKUCIUTEIND,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOW PEaKIMH, XUMUYECKOEe PABHOBECHE); TEOPUH U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Iucconnaluu, nepuoanueckuii 3akon 1. 1. MenneneeBa, 3akOH COXpaHEHUSI MACChI
BEIIIECTB, 3aKOH COXPAHCHMsI W MPEBPAIICHHS SHEPTHH MPU XUMHYECKUX PEAKIMsIX), 3aKOHOMEPHOCTH,
CI/IMBOHI/I‘IGCKI/Iﬁ SA3BIK  XHMMMHHU, MHpOBOBSpeH‘-IeCKI/Ie 3HaHHuA, JICXKaAIUME B OCHOBC ITOHUMaHUA
HpI/I‘II/IHHOCTI/I U CUCTCMHOCTHU XUMHUUYCCKUX HBHeHHﬁ, q)aKTOJIOFI/I‘-ICCKI/Ie CBCACHHUA O CBOﬁCTBaX, COCTaBC,
MOJTydeHUH U O€30MMacHOM HCIIOIb30BAaHUM BAXKHEUIUX HEOPTraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATETLHOCTH YEJIOBEKA;



c(hOpPMUPOBAHHOCTh yYMEHUU BBISBISATh XapaKTepPHBbIC MPU3HAKU TIOHATUH, yCTAaHABIMBATh WX
B3alMOCBS3b, UCII0JI30BATh COOTBETCTBYIOLUE MTOHATHUS NPU ONMCAHUM HEOPTAaHUUYECKUX BELIECTB U UX
MPEBPAILICHUI;

c(OpPMUPOBAHHOCTh YMEHUU HCIOJIb30BATh XMMHUYECKYI0 CHMBOJIMKY JUJISl COCTaBJICHHS (OpMYyIl
BEIIECTB W YpPAaBHCHMH XUMHUYECKUX peakiuidi, cucremaruueckyro HomeHkiarypy (IUPAC) wu
TPUBUAJIbHBIC HAa3BaHUS OTAEJIbHBIX HEOPTaHMYECKUX BEUIECTB (yrapHbIi ras, yriIeKHCIbIM ra3, aMMHaK,
raméHasi U3BeCThb, HeranéHas U3BeCTbh, IUTHEBAs COJIA, MUPUT U JIPYTHE);

cOPMUPOBAHHOCTh YMEHHUI OMNpENeNiaTh BaJCHTHOCTb U CTENEHb OKHUCICHUS XHUMHUYECKUX
AJIEMEHTOB B COCAMHEHMSIX PA3IUYHOIO COCTaBa, BUJ XHMHUYECKOH CBs3M (KOBaJIEHTHAs, MOHHAf,
MeTaJIJIN4€eCKasi, BOJOPO/HAsA) B COEAMHEHUAX, TUIl KPUCTAIUNIMYECKONW PEIIETKM KOHKPETHOTO BEIIECTBA
(aTomMHasi, MOJEKyJsApHas, MOHHAas, MeETaJUIMYecKas), XapakTep Cpeasl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COECTMHECHMUI;

c(OpPMUPOBAHHOCTh YMEHUU YCTaHABIWBATh MPHUHAIJICKHOCTh HEOPTaHUYECKUX BEIIECTB MO UX
COCTaBY K OIPENeNIEHHOMY KJIAacCy/TpyIIe COeNUHEHHH (ITPOCThIE BEIIECTBA — METAUIBI M HEMETAJLIHI,
OKCH/Ibl, OCHOBAHMsI, KUCJIOTbI, aM(PpOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUN pPAaCKpbIBaTh CMBICH mepuoaudeckoro 3akoHa [[. M. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEpU30BaTh DJIEKTPOHHOE CTPOCHHUE AaTOMOB XHUMHYECKUX
sanemeHToB 1-4 mnepuonoB Ilepmommnueckoii cucrembl xumuueckux siemeHToB . M. Menneneesa,
UCIIONIB3YS. TMOHATHS «S-, P-, O-3JCKTPOHHBIC OPOHTANIN», «IHEPrETHUYCCKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTU HW3MEHEHHUS CBOMCTB XUMHUYECKHMX JJIEMEHTOB M HMX COEJIMHEHHI MO MepuojaMm Hu
rpynmaM [lepuonnueckoil cucteMsl XUMHUYECKHX di1eMeHTOB []. 1. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMHUCHIBaTH) OOIIME XHUMHYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHME TIE€HETHUYECKOH CBS3U
MEXJy HEOPraHMYEeCKMMM BEIIECTBAMH C IIOMOIIBI0 YPaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKHX
peaKuii;

c(OPMHUPOBAHHOCTh YMEHHMSI KJIACCU(PUIIMPOBATh XUMHUUECKHUE PEAKIIMU TI0 Pa3IUYHbIM MTPU3HAKAM
(uucy M cOCTaBy pearupyrolluX BeLIeCTB, TEIIoBOMY 3((eKTy peaklud, U3MEHEHHUIO CTeleHel
OKHCJICHHS JIEMEHTOB, 00PaTUMOCTH PEaKLUH, YYaCTHIO KaTalu3aTropa);

c(OPMUPOBAHHOCTh YMEHUU COCTABJISATH YpPaBHEHHUs pEaKUUd pa3jIMYHbIX THUIIOB, IOJHBIE U
COKpalI€HHbIE YpaBHEHUS! pEaklMii MOHHOrO OOMEHa, YUYWUTBIBAasi YCJOBMS, MPH KOTOPHIX ITH peaKLuu
UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAMTH pPEAKLMHU, IMOATBEP)KIAIONINE KAUYEeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPraHMYECKHUX BEIIECTB, PAaClO3HABaTh OMNBITHBIM MYTEM HOHBI, NMPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaxX HEOPraHMUECKUX BEIIECTB;

c(hOPMUPOBAHHOCTh YMEHUN PACKPBIBATh CYHTHOCTh OKHUCIHTEIHbHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OajlaHCca ATUX peaKIIHii;

cOPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakiuu OT
pa3nuyuHbIX (AKTOPOB; XapaKTep CMEIIEHUsS XHMUYECKOTrO PaBHOBECHUSI B 3aBHCHUMOCTH OT BHEIIHETO
BozaeiicTBus (npuniun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XHMHUYECKHE IPOLECCHI, JIeXKaIlue B OCHOBE
MIPOMBIIIIJICHHOTO TOJTY4Y€HHsI CEpHOM KUCIIOThI, aMMHUaKa, a Takke c(hOpMHUPOBAHHOCTh IMPEICTaBICHHM
00 o0IIMX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUH TIPOBOJIUTH BEIYHUCIICHHS C UCIIOJIb30BAHUEM MOHATHS «MACCOBAsI IOJIS
BEIIECTBA B PaCTBOPE», OOBEMHBIX OTHOIICHHUI Ta30B MPU XUMHUYECKUX PEaAKIIHSIX, MACChl BEIIECTBA WU
0o0BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O00bEMY OJHOIO U3 yYacCTBYIOIIMX B
peaKiuu BELIECTB, TEIJIOBOro 3(d@exra peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHMsI MacChl BEILIECTB,
MIPEBPAILICHUS U COXPAHEHUS YSHEPTUU;



c(OPMHPOBAHHOCT yMEHHH CcOOMIONATh TMpaBWJa TOJb30BAHUS XUMHUECKOW TOCYIOH U
na0opaTOpHBIM 000PY/IOBAaHHEM, a TakXKe NpaBwia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSAMHU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJIHATH XUMHUECKUI SKCIIEPUMEHT (pa3ioKeHHe
IIEPOKCUJA BOAOPOAA B IPUCYTCTBHM KaTalau3aTopa, OIPEACICHHUE Cpelbl pacTBOPOB BELIECTB C
MOMOIII0 YHHBEPCAIBHOTO WMHIMKATOPA, BIMSHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XHMHYECKOM
peaKIMy, peakliud MOHHOI'0 OOMEHa, KaueCTBEHHbIE PEAKIIMU Ha Cylb(haT-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHMsI, pellIeHUe HKCIEpUMEHTANbHbIX 3a/1a4 1o TeMaM «Mertamisl» U «Hemeranss») B
COOTBETCTBUM C IIPAaBUJIAMHU TEXHHKH O€30IIaCHOCTH NpHU OOpallEeHUH C BEIECTBAMU M JIAOOPaTOPHBIM
000pyJI0BaHUEM, TPEACTABIATh PE3YNIbTaThl XUMHUECKOT0 SKCIEpUMEHTa B (hopMe 3amucu ypaBHEHHI
COOTBETCTBYIOLINX PeaKUuil 1 (HOPMYIHPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTaTOB;

C(OPMHUPOBAHHOCTD ~ YMEHUH  KPUTUYECKM  AHAIM3MPOBATh XUMHUYECKYI0  HH(pOpMaIHIO,
MOJTy4aeMy0 M3 pa3HbIX UCTOUYHHKOB (CpeACcTBAa MacCOBOM KOMMYHMKaLMU, IHTEpHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHH COONIOATh MPaBUJIa KOJOTHYECKU IIEJIECOO00Pa3HOTO MOBEICHHS B
OBITY M TPYIOBOH JAEATEIBHOCTH B LENAX COXPAHEHHs CBOETO 3JI0POBBS M OKPYXKAIOWIEH MPUPOIHOM
Cpelbpl, OCO3HABaTh ONACHOCTb BO3JCHCTBHS HAa JKUBBIE OPraHU3MbI ONPEICIIEHHBIX BEIIECTB, IIOHUMAs
cmbicn nokaszarens IIJIK, moscHAT, Ha mnpuMepax cHocoObl YMEHBUIEHHS W HPEAOTBPALICHUS UX
BPEHOTO BO3JCHCTBHSI HA OPTaHU3M YEJIOBEKa;

11 O0YYArOIIUXCS C OrPAaHMYEHHBIME BO3MOKHOCTSIMH 3/I0POBBS: YMEHHE MPUMEHSITH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOJaX [TO3HAHUS BEIIECTB U XUMUUECKUX SIBJICHUN;

IUIA CJENbIX W CAa0OBUIAMIMX OOYyYaroIUXCA: YMEHHME HCIOJIb30BaTh pelibe(yHO-TOUCUHYIO
cuctemy ob6o3nauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmys.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThbI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[Tpeamer opraHUYeCKON XUMHH. https://academy-
1.1 Teopust CTpOEHHUST OPraHHYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coenuHeHuit A. M. Bytieposa Hele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
IIpenenbHbIe YriIeBOOOPOIBI — https://academy-
2.1 aﬂi aI;H YHICBOAOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
Hempene & VIIEBOLONO https://academy-
lh§ JILHBIC YTJICB 138
2.2 aHKeI:{ BIII Ta HZ;H afKIin 6 0 1 content.apkpro.ru/lesson/4038171e-
> AICAAHEHEL 4158-4bd1-ae98-18dc1cfb9399
https://academy-
2.3 ApomaTHuecKHe yrieBOIOPO/IbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
IT
2.4 PHPOFERIE HETOTHIEEH 3 1 0 https://lesson.edu.ru/04/10
YIIEBOIOPOIOB U UX MepepaboTka
Hroro 1o pasuery 13
Paszgea 3. Kucaopoacoaepskamue oprannyeckue coeJuHeHU st
3.1 Cruptel. @enon 3 0 0 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fad71694f

3.2

3.3

Anbnerunsl. KapOoHOBBIE KUCTOTHI.
CrnoxHuble 3¢upbl

VriieBoabl

Hroro no pazneny

13

Pa3znea 4. A3oTconepxkamue OpraHudecKue coeuHeHust

https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858b90

https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

https://academy-
4.1 AMUHBI. AMUHOKHCIOTBL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazueny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS
5.1 [Tnactmaccer. Kaydyku. Bomokna 2 https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie Ilpakruyeckue
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuoauueckas cucTeMa XUMHYECKHX 3 0 0 https://lesson.edu.ru/04/10
anemenToB 1. 1. Menaeneena
1.2 XUMHUECKUE PEAKIIHH 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TPOCHIE BEIECTBA. ATHOTOODPasHe 4 0 0 https://lesson.edu.ru/04/10
BEILICCTB
Htoro o pazaeny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannueckasi xumMusi
2.1 Mertaisl 6 1 https://lesson.edu.ru/04/10
2.2 Hemeras 9 1 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPIAHMHCCKIX H OPrAHHHCCKIX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no paznemy 17 https://lesson.edu.ru/04/10
Pa3nen 3. Xumus u :Ku3Hb
3.1 XHAMHSA U )KW3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE peCypcChl
padoThbI padoTbI
[Ipeamer opraHuveckoit XumuH, eé https://academy-

1 BO3HHMKHOBEHUE, Pa3BUTHE 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAUCHUE Sele-4e24-ac02-efb16fa49f6a
Teopust CTpOEHHUS OPraHHYECKUX https://academy-

2 coenuHenuit A. M. Bytieposa, eé 1 0 0 content.apkpro.ru/lesson/c935a58c-
OCHOBHBIE TTOJIOKEHUS ab0e-4c59-9dcf-20517ae4b52e
[IpencraBienue o knaccupuxanuu
OpPraHUYeCKUX BEIIECCTB. https://academy-

3 Homenknarypa (cuctemarudeckas) 1 0 0 content.apkpro.ru/lesson/726ee099-
Y TPUBUAIIbHBIC HA3BAHHS ela9-410f-b8be-b4cb589aeadl
OpTraHWYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHE nttps://academy-

4 - ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-

ec23-473c-b3d7-ed82fcaddd02
MeraH 1 5TaH — npocTenIne nttps:/acaclemy-
5 HpEICTABITE N ATKAHOB 1 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOEHUE ttps:/acaclemy-
6 cBoficTRa ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfh9399
OTUJIEH U TIPOIUIIEH —
7 HPOCTEHIIIE TIPEICTABUTEIH 1 0 0 https://lesson.edu.ru/04/10

AJIKCHOB



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

[IpaxTuueckas padora Ne 1.

https://academy-

8 «[TomyueHue >THIICHA U U3yUCHHE content.apkpro.ru/lesson/53cd2379-
€ro CBOMCTB» 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byraguen-1,3 u

9 MetwioyTaauen-1,3. [lonyyenue https://lesson.edu.ru/04/10
CUHTETHYECKOTO KayuyKa ¥ PEe3UHBI
AJIKHHBI: COCTaB U 0COOEHHOCTHU

10 CTPOCHIT, TOMOIOTHHACCIH PAL https://lesson.edu.ru/04/10
AueruieH — npocreimuni
MPEICTAaBUTENb AJTKHHOB
Boruncnenus o ypaBHEHHUIO https:/academy-

11 . content.apkpro.ru/lesson/7dada027-

8448-418f-b416-fbaledd4ab6d
ApeHbl: OEH3011 ¥ TOTYOIL. https:/academy-
12 TOKCHHHOCTS ApEHOB content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
I'enetnueckas cBsA3b

13 YIJIEBOAOPOIOB, IPUHAUICKAITIX K https://lesson.edu.ru/04/10
pa3IMYHBIM KJ1accaM
[IpupoaHbIE NCTOYHHUKHN

14 YIICBOZIOPOIOB: MPUPOAIBIIL ras 1 https://lesson.edu.ru/04/10
NOMYTHbIE HEPTSAHBIE ra3bl, HEPTH U
MPOIYKTHI €€ mepepadoTKu
IIpupoaHbIE HICTOYHUKHI

15 YIICBOOPO/O: NPHPOHLILL a3 1 https://lesson.edu.ru/04/10
MOMyTHbIE HEPTAHBIE ra3bl, HEPTh U
MPOAYKTHI €€ nepepaboTKH

16 Kourpoasnas padora no pasaery https://lesson.edu.ru/04/10

«YTIIeBOIOPOABD)



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IIpenenbHble OTHOATOMHBIE

https://academy-

17 CIHMPTHL: METAHOJ M 3TaHOIL. content.apkpro.ru/lesson/5439c18b-
BomopoaHas cBsi3b 7440-4b6f-bf84-c04fad71694f
MHOroaroMHbIE CIIUPTHI: ttps://acaclemy-

18 S THICHIMKOND 1 MLEpHIL content.apkpro.ru/lesson/461aa9c8-

c0ef-4827-a8e5-d12a0bedc826
DeHOII: CTPOEHHE MOJIEKYIIBI, https://academy-

19 (bu3rYeCcKre 1 XUMUYECKHE content.apkpro.ru/lesson/649883h8-
CBOWCTBA, TPUMEHECHHE 7¢5f-4116-896e-10a2278b08f1
Aunbaerunsl: GopManbaeTUI | https:/academy-

20 alteTa eI, ALICTOH content.apkpro.ru/lesson/8664b319-

Oba3-4945-b076-cb7ae5858b90
OHOOCHOBHBIC MPECIIbHBIC https://academy-

21 KapOOHOBBIE KUCIIOTBI: MypaBbUHAs content.apkpro.ru/lesson/b4feaa04-
U YKCYCHast 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTrueckast padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOI content.apkpro.ru/lesson/9834d408-
KHCJIOTBD» 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJICMHOBAs

23 KHUCIIOTBI, KaK MPECTaBUTEIN https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCJIOT
MblTa KaK COJTH BBICIITHX

24 KapOOHOBBIX KUCIIOT, UX MOIOIIEE https://lesson.edu.ru/04/10
JIECTBUE
CrnosxxHble 3(hUpBI KaK MPOU3BOIHBIE https://academy-

25 KapOOHOBBIX KUCIOT. I'uaponu3 content.apkpro.ru/lesson/71ac43f2-
CJIO’KHBIX 3(prpoB a0d4-4945-a0eb-1e59cd5f4d9f

26 XKupsr: ruaponns, mpuMeHeHHE, https://academy-

Ouosoruueckas POJIb KUPOB

content.apkpro.ru/lesson/71ac43f2-



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

a0d4-4945-a0eb-1e59cd5f4d9of

VT1eBOIbI: COCTAB,
Kiaccudukanus. Baxueimme

https://academy-

27 N ——— 1 content.apkpro.ru/lesson/709ce43a-
' ’ deb6-4281-963b-01d2e212d4d0
dpykTO3a, caxapo3a
28 Kpaxai i uemionosa kax 1 https://lesson.edu.ru/04/10
[IPUPOTHBIE ITOJTUMEPHI
KonTponbhas pabota no paszueny
29 «Kucnopoacoaep:karire 1 https://lesson.edu.ru/04/10
OpPraHn4CCKueC COCAUHCHUA )
https://academy-
30 AMUHBL: METWJIAMUH U aHWINH 1 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHCIIOTHI KaKk aM(pOTEpHBIC https://academy-
31 251 ﬁzgzzzzeczzjzgzgzﬂ’ m 1 content.apkpro.ru/lesson/c2f2f3d7-
’ 43d1-4873-ace0-78eca6009628
ITentuaer
benku xak npupoaHbIe https://academy-
32 BHICOKOMOIIEKYIAPHEIE COCMHEHILA 1 content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
33 OCHOBHEIC OHATHS XHMHH . 1 https://lesson.edu.ru/04/10
BBICOKOMOIJICKYJIIPHBIX COCAUHCHUU
OCHOBHHC METOAbI CHHTEC3a
34 BHCOKOMOHUG KYIVIPHBIX 1 https://lesson.edu.ru/04/10
COCIMHCHUMN. HHaCTMaCCH,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3YYeHUS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH AIEeMEHT. ATOM. DIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuoanueckuii 3axon u [lepuoanueckas
cucTeMa Xummudeckux anemeHTos 1. U.
Menpeneesa, UX CBS3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COCTMHCHHUM
0 TpyIIaM U nepuogam. 3HaueHue
MEPUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMudeckux anemenToB .M. Meneneena B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMUYECKast CBSI3b, €€
BUJIbl; MEXAHU3MBbI 00pa30BaHMS
KOBAJICHTHOM CBs3U. BogoponHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHULIATEILHOCTb.
Crenenb okucieHus. Bemectsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Iloustue o JUCIICPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCTBa B pacTBOpC

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

Knaccudukamnms 1 HOMeHKIaTypa
HEOPraHWYECKUX COCTUHEHUM.

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

I'enermueckas CBA3b HCOPTraHUYCCKUX
BCIICCTB, pa3JIMYHBIX KJIaCCOB

Krnaccudukanusa XuMHUECKUX peaklui B
HEOPraHUYECKON U OpraHN4eCcKON XUMHUU.
3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXPAaHEHHUS U IPEBPAIICHUS SHEPTUU NPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. O6paTuMble peaKkiuu.
XUMUYECKOE paBHOBECHE

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIUn»

https://lesson.edu.ru/04/10

11

12

13

DnexTpoiauTuyeckas aucconuanus. [loustue
0 BoJIOpoHOM mokazarene (PH) pactBopa.
Peaxiiuu nonnoro oomena. I'muapoinus
OpPraHn4Y€CKUX U HCOPTraHNYCCKUX BCIICCTB

OKuCINTENBEHO-BOCCTAHOBUTENILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIyIaBoB M paCTBOPOB COJIEH

KonrtponsHas pabota no pasaeny
«Teopernueckre OCHOBBI XUMHUM»

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

14

Mertaiuel, ux nosioxenue B [lepuoanyeckoii
CUCTeMe XUMHUYeCcKuX demMeHToB 1. 1.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Gpu3ndecKkue cBOWCTBa
METaJIJIOB

https://lesson.edu.ru/04/10

15

CmutaBsl METaLIOB. DIIEKTPOXUMUYECKHUN
PSAI HAaPSKEHUN METAJLIOB

https://lesson.edu.ru/04/10

16

XUMHUYECKHE CBOMCTBA BaKHEUIIINX
METaIJIOB (HAaTpUid, KaJuil, KaJlbLIUH,

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

MarHui, aJJIOMAHUAN) U UX COSTUHEHUN

17

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COETUHEHUN

https://lesson.edu.ru/04/10

18

19

20

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

[IpakTrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
«Mertamis»"

Hemeraimiel, ux monoxeHue B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

21

®uU3NYECKUE CBOMCTBA HEMETAIIJIOB.
AJoTponus HeMETaUIOB (Ha MPUMEpe
KHCIIOpoJia, cephl, hocdopa u yriepozaa)

https://lesson.edu.ru/04/10

22

23

24

XHWMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U
HUX COeIUHEHUN

XuMHuecKue cBoiicTBa a3ora, pocodpa u ux
COCIMHEHU I

XHWMHMYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

25

26

27

[IprumeHeHne BaXHEUIINX HEMETAIIOB U UX
COETMHEHUN

O0001IeHrEe U CUCTEMATH3AIMA 3HAHUN 110
teme «HeMeramns». Beraucnenus mo
ypaBHeHI/ISIM XUMHUYCCKUX peaKI_[I/Iﬁ 58
TepMOXI/IMI/I‘-IeCKI/Ie pvaéTBI

ITpakTuyeckas padora Ne 3. «Pemenune
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
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"HemeTamis!"»

KonTponpHas pabota mo Temam «MeTasuibi

28 1
u «Hemeramnb»
Heopranudeckue U OpraHn4ecKUe KUCIOTHI.
29 Heopranudeckue u opraHn4ecKue 1 https://lesson.edu.ru/04/10
OCHOBAHUS
AmboTepHbIe HEOPraHUIECKUE U
30 OopraHu4eckue coeauHeHus. I'eneTrnueckas 1 https:/lesson.edu.ru/04/10
CBSI3b HEOPTAaHMYECKHUX U OPraHUIECKUX
BEIIECTB
Posb XuMHH B 00E€CTIEUEHUH DKOJTOTHIECKOM,
31 SHEPreTUYECKOM M MHUILIEBOM OE30MaCHOCTH, 1 https://lesson.edu.ru/04/10
Pa3sBUTHH MEIUIIAHBI
[IpencraBienust 06 0OIIMX HAYYHBIX
32 MPUHIIAIIAX TPOMBIIIICHHOTO MOJTyYSHHUS 1 https://lesson.edu.ru/04/10
BaXHEHIINX BEIIECTB
33 YesoBek B MUpE BEIECTB U MAaTEPHAIOB 1 https://lesson.edu.ru/04/10
34 XuMUsI ¥ 37J0pOBbE YeIOBEKa 1 https://lesson.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 34

[MPOT'PAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Xumus, 10 xknace/ I'abpuensa O.C., Octpoymon N.I'., Cnagkos C.A., AKIIMOHEPHOE
obmectBo «M3aatenpcTBo «IIpocBemenue»,2021 r
Xumus, 11 xnace/ T'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A., AKITHOHEPHOE
obmmectBo «M3narensctBO «IIpocBemenne»,2021r.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xumusi(6a30BbliiypoBeHb). Peanu3zanus o0pazoBaHus: METOAMYECKOE TOCOOUE I YUUTEIs
/ KaBepuna A. A., [lnayruna I'.B.; mox pen.I'. B. [Tuayrunoii. M. : ®I'BHY «UucTHTyT
cTpareruu pa3sutus oopasosanust PAOy», 2022 81 c.:ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://edsoo.ru/rabochie-programmy/
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