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HOSACHUTEJIBHAS 3AIIUCKA

PaGouas mporpamma 1mo XMMHUH Ha YPOBHE CpeHET0 001Iero oopa3oBaHus pa3padoTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUM K pe3yabTaTaM 0CBOeHHUA deepanbHOi 00pa3oBaTeIbHON MPOTrpaMMbl
cpeaaero  obmero  obpazoBanusi(POIl  COO), mpencraieHHbix B DexeparbHOM
rocynapcTBeHHOM oOpa3oBatenbHOM craHgapre COO, ¢ yu€rom Konnenmuu npenonaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusax Poccuiickoit denepauuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MIPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pazBuTusi Bocniutanus B Poccuiickoit ®enepanuu Ha niepuon 10 2025 roga» (Pacmopsixenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHA Ha YpOBHE YIIyOJNEHHOrO H3y4eHHUS 3aHMMAeT Ba)XXKHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanHusi ywammuxcsi 10-11 xmaccoB. W3yuyenuwe mnpeamera,
peaym3dyeMoe B YCJIOBUAX AUGGEPCHIUPOBAHHOTO, MPOMGUIBLHOTO OO0y4YeHHS, MPU3BAHO
obecrieunTh 00IICO0Pa30BATEIBHYI0O U OOIICKYIBTYPHYIO TOJITOTOBKY BBITYCKHUKOB IIKOJBI,
HEOOXOUMYIO JUISI aJJanTalllK UX K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKU3HU B COLIMYME, a TAKKe
JUISL TIPOJIOJDKEHUST O0y4YeHUs] B OpraHM3alusax MpodeccnoHalibHOTO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBJISIETCS] OJTHON M3 IPUOPUTETHBIX TUCHHUTLINH.

B mporpamMe mo XMMHUM Ha3HAu€HHE TMIpeAMETa «XHUMHUS» TOJIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aMMOOOYCIIOBICHHOCTH LIeJIeH, CoAepKaHus, Pe3yIbTaTOB 00y4eHHs U TPpeOOBaHUI K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAECTENHCTBOM TOMY SIBJSIIOTCS CJEAYIOIIME BBITOJHIEMbIC
IPOrPaMMOM 110 XUMHUU (YHKITHH:

e uHGMOPMAIMOHHO-METOANYECKAsl, pealu3anus KOTOpOW oOecrneynBaeT IMOJyueHue
MIPEICTABJICHHUS O TEJAX, COJAEPKaHUM, OOIIEH cTpaTernu OOydeHHs, BOCIIUTAHUS U
pa3BUTHS OOYYAIONIMXCS CPEACTBAMHU MPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOLIA, KOTOpast peayCMaTpUBAET onpeJieJIeHuE:
MNPUHIIMIIOB  CTPYKTYPUPOBAaHUS H  TOCIEAOBATEIbHOCTH H3y4eHHUS Y4eOHOTO
MaTepuaia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTePHUCTHUK; TOJXO0JI0OB K
(GhOPMHUPOBAHUIO COJIEPKATEIHHOM OCHOBBI KOHTPOJSI W OIEHKH OO0pa3oBaTEIbHBIX
JTOCTHKEHUI 00ydJalolmuxcsi B paMKaX HMTOTOBOM arTecTanuu B (QopMe eIHHOTO
roCyJapCTBEHHOT'0 K3aMEHa M0 XUMUH.

[Iporpamma 11t yriyOJIE€HHOTO U3yUYE€HUSI XUMUH:

® YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COACPKAHKE, 00sS3aTEINbHOE ISl U3YUYCHUS
B paMKax OTIEIbHBIX  mnpoduiei, NpeaycMaTpuBaeT  pachpeneiieHne u
CTPYKTYPUPOBAHHUE €r0 MO KJaccaM, OCHOBHBIM COJIEPKATEIbHBIM JIMHUSM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pachpenesieHne yueOHOTO BpeMEHH, PEKOMEHIYEMOTO JIJIs U3YYeHUS
OTJICTHHBIX TEM;

e Mpeasaraet IPUMEPHYIO MOCIE0BATEILHOCTh H3yUeHHs y4eOHOTr0 MaTepuana ¢ yuéTom
JIOTUKU MIOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBS3EH;

e aéT METOAMYECKYI0 HHTEpIpEeTaluio Lejled W 3aJad HU3y4yeHus IMpeaMmera Ha
yrayOlnEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPHOPHUTETOB B CHUCTEME CPETHETO
oOuiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaToOB
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OCBOCHHSI OCHOBHOW 00pa3oBaTebHON MPOrpaMMbl CPEIHET0 O0IIero oOpa3oBaHMs
(IMYHOCTHBIX, METANPEIMETHBIX, IIPEIMETHBIX), a TAKKE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHBIX JEHCTBUN OOYyYarOLIErocss IO OCBOCHMIO COJEp/KaHUs
npeaMera.

ITo BceM Ha3BaHHBIM MO3MLIMAM B IPOrpaMMe 110 XMMHUU NIPEyCMOTPEHA IPEEMCTBEHHOCTh
¢ 00ydyeHueM XMMHUHU Ha YPOBHE OCHOBHOTO 00IIIero o0pa3zoBaHus. 3a MpeieiaMy YCTaHOBJICHHON
IPOTPaMMOi 10 XUMHH 0053aTeNbHON (MHBApUAHTHOM) COCTABIAIONIEH colepKaHUs y4eOHOTrO
npeamera «XUMHUsA» 0CTaéTcsi BO3MOKHOCTh BEIOOpA €ro BapuaTUBHOMN COCTaBIISIONIEH, KoTopas
JIOJDKHA OIIPEJENATHCS B COOTBETCTBUU C HAIIPABICHUEM KOHKPETHOIO npoduist o0ydeHus.

B coorBerctBuM ¢ koHuentyaabHbiMH HojoxeHusMu PI'OC COO o Ha3zHaueHUU
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBaHHOro o0yueHus Ha
YPOBHE Cpe/IHero o01iero 00pazoBaHus XMMUS Ha YPOBHE YI1yOJIEHHOIO U3Y4YEHUs HAallpaBJIeH Ha
peanu3almio MPEeeMCTBEHHOCTH C MOCIIEAYIOIIUM 3TAMOM MOJyYeHHsI XUMUYECKOTO 00pa3oBaHus
B paMKaX M3y4YCHHsI CHECIHATBHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKUX JUCIHUILIMH B By3aX U
OpraHu3aIUsaX CPEAHEro MPoQecCHOHATBHOTO 00pa3oBaHus. B 3Toii CBSA3M M3yueHHE TpeaMeTa
«XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHUE U YIIIyOJeHHE TEOPETUYECKON 1
IPAaKTUYECKON MOJArOTOBKM OOY4YarOLIMXCs, BBIOPABUIMX ONpeAeiIEHHbIH Mpoduib 00ydyeHus, B
TOM 4YHCIE C MEPCIEeKTUBOM MOCIEIYIOIEro MOJIYy4eHHs] XMMHYECKOro oOpa3oBaHUS B
opram3anusax npodeccnoHansHOro oopazoBanus. Hapsiny ¢ atuMm, B cBere TpeboBanuii ®I'OC
COO k miaHupyeMbIM pe3ysbTaTaM OCBOEHHUS (enepaabHONH 00pa30BaTeNIbHOW MPOrpamMMbl
cpeaHero oOmiero o0Opa3oBaHHs H3yueHHME IpeaMeTa «XHMHS» OPUEHTHUPOBAHO TaKXkKe Ha
pelieHue 3a1a4 BOCIIUTAHUS M COIUAIBHOTO Pa3BUTHs 00yJaromuxcs, Ha (POpMUPOBAaHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH paloHaTU3aiu y4eOHOro Tpyna u 0000MIEHHBIX
CHOCO0OB JEATEIHHOCTH, UMEIOIUX MEXIUCIUIUTMHAPHBIA, HaIIPEIMETHBIA XapaKkTep.

CocTaBisiomuMu npeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yrayonéHubie Kypceel — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumus». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yrIIyONnE€HHOTO YPOBHEH U3yUeHUs IpeaMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TMO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpmMi  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COCJUMHEHUH HAa OCHOBE PACHIMPEHUS M YIIIyOJeHHs MPEICTABICHUA O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEAKLUH, PacCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKMX  DJEMEHTOB  0Oa3upyercsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUH py e€ 00pa3oBaHUM U pa3pylIEHUH, a TAKXKe C TOUKU
3peHusl MexaHu3MoB e€ oOpa3oBaHus. M3ydyeHne TUIIOB peakuil JOMOIHsIeTCS (OPMUPOBAHUEM
MpEeJICTaBICHU 00 AJIEKTPOXMMHUYECKUX Mpoleccax M 3JEKTPOJIM3€ paciulaBOB M pPacTBOPOB
BellecTB. B Kypce opraHmdeckoil XMMHUHM TNPH PACCMOTPEHUHM PEAKIMOHHOW CIOCOOHOCTH
COEIMHEHUH yzensercsa ocoboe BHUMAaHUE BONPOcaM 00 3JEKTPOHHBIX 3PQeKTax, 0 B3aMMHOM
BJIMSIHUU aTOMOB B MOJIEKYJ1aX M MEXaHU3MaxX PEaKIMH.
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Ocoboe 3HaueHHe UMeEeT TO, YTO Ha COJEpXKAaHHWE KYPCOB XMMMH YIIyOJIEHHOTO YpOBHS
U3YUYEHHSI ITIS KJIACCOB OTIpeIeIEHHOTO0 MPpoduIIs (TJIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 00IIel cucTeMe MpeIMETHBIX 3HAHWN) OKa3bIBAIOT BIUSHUE CMEKHBIC IPEMETHI.
Tak, HanpuMep, B COAEP)KaHUM MTPEIMETa JAJIs KIACCOB XMMUKO-(U3NIECKOro npoduist 60bIoe
3Ha4yeHue OyayT UMETh JIEMEHThl yd4eOHOro marepuana no oouied xumuu. [Ipu nzydenun
npeaMeTa B JaHHOM CIllydae akUEeHT OyAeT caellaH Ha OOIIHOCTh METOJIOB TO3HAHUS, OOIIHOCTD
3aKOHOB U TEOPHUIl B XUMHUH U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAs TEOpHsl (MOJIEKYIIsIpHAs TEOPHS B
¢Gu3uKke), 3aKOHbl COXPAHEHUS MacChl M 3HEPruM, 3aKOHbl TEPMOAMHAMHKH, 3JIEKTPOJIN3a,
IIPEJICTABJICHNs O CTPOCHHUH BEUIECTB U JPYTO€.

B 10 ke Bpems B copep)kaHuU IpeaMeTa il KJIACCOB XMMHUKO-OMOIOTUYECKOTO TPOIIs
00BN yAeTbHBIN Bec OyaeT UMEeTh OpraHhuyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTb /17151 60siee 0OCTOATENILHOTO PACCMOTPEHHSI XUMHUECKOW OpraHU3aluy KIETKH Kak
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IpPUMEPY, TaKHe CTPYKTypHbIE
KOMIIOHEHTbI, KaK JMNUJbI, OEJIKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. llpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CJIy’KaT OCHOBOM JUI M3y4€HHs! CYIIHOCTH MPOLEeCCOB (POTOCHHTE3A, IbIXaHHs], MUILEBAPEHUSI.

B mane ¢opMupoBaHUs OCHOB HAay4yHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOLICHAYUHBIX
METO/I0B IIO3HAHUS U OIbITa MPAKTUYECKOT0 IPUMEHEHHUS HayUYHbIX 3HAaHUM U3ydyeHUe npeameTa
«Xumus» Ha yriayOn€HHOM YpPOBHE OCHOBAHO HAa MEXKIPEAMETHBIX CBS34X C Yy4eOHBIMU
npeaMeTaMy, BXOJSAIIMMU B COCTaB IIPEIMETHBIX obsacTeil «EcTecTBeHHO-HayUYHbIE IPEAMETHI»,
«Matemaruka 1 uHpopMaTuKa» U «PyccKuil sI3bIK U JINTEpaTypar.

[Tpu uzyuyenun yueOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cpemaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3agadveid
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsSIETCS (OPMHUPOBAHME OCHOB HAyKM XHMMHUHU Kak o00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTHUUYECKOM JESITEIPHOCTH YEJIOBEKa M OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3anaun Ha yriayOJa€HHOM YPOBHE M3YyuU€HUs
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

e (QopmupoBaHuE NpPEACTaBIECHUI: O MaTEpUATbHOM €IMHCTBE MUPa, 3aKOHOMEPHOCTAX U
MI03HABAEMOCTH SIBJICHUM MPUPO/IBI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAyK U €€
BeAyllel posin B OOECIEeYeHUH YCTOWYMBOIO DPa3BUTHS YEJIOBEYECTBA: B PELICHUU
npoOeM HSKOJIOTUYECKOM, YHepreTM4eckoil M MUILEeBOH Oe30MacHOCTH, B Pa3BUTUHU
MEAMIIMHBI, CO3/IaHUU HOBBIX MaTE€PHUAJIOB, HOBBIX HICTOUHHUKOB 3HEPTUH, B 00ECTIEUeHUU
PAlMOHATILHOTO MPHUPOIONOIB30BaHus, B (POPMUPOBAHMU MHUPOBO33PEHHUS U 0OIIEei
KYJBTYpbl 4eJIOBEKa, a TaKXKe 3KOJOIMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CPENE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEXKalUMX B OCHOBE XUMHYECKOHW COCTaBIISIOIIEH
€CTEeCTBEHHO-HAYYHOM KapTUHBI MUpa: (yHIAMEHTAIBHBIX TOHATUH, 3aKOHOB U TEOPUIA
XUMHUH, COBPEMEHHBIX MPEJCTABICHUNH O CTPOCHUH BEIECTBAa HA Pa3HBIX YPOBHSIX —
ATOMHOM, HOHHO-MOJIEKYJIIPHOM, HaJMOJIEKYJSIPHOM, O TEPMOIMHAMHYECKUX U
KMHETUYECKMX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKMX PEAKLMM, O XMMHUECKOM
pPaBHOBECHHM, PacTBOpaxX M JUCHEPCHBIX cHcTeMax, 00 OOMIMX HAy4YHBIX MPHHIUIAX
XUMHYECKOT0 TPOU3BO/ICTBA;

e (dopMmupoBaHue Yy OOYYaIOUIMXCS OCO3HAHHOIO MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMUMHYECKHX 3HAHUM Juisi OOBSCHEHHS KIIOYEBBIX HAEH U mpoliem
COBPEMEHHOM XHMHHU, JIJs1 OOBSCHEHHS W MPOTHO3HPOBAHUS SIBICHUH, HMMEIOIIUX

€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHICHHS MpoOJieM, CBS3aHHBIX C
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XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€30MacCHOCTH NOCIEACTBUN OBITOBOM U MPOU3BOJCTBEHHOM JEATEIBLHOCTU YEIIOBEKA,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOACTBOM, HCIIOJIb30BAHUEM U IepepabOTKOM BEIIECTB;

e yrayOJeHHe MPEICTaBICHUH O HAyYHBIX METOAAaX IIO3HAHHS, HEOOXOAMMBIX IS
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMUUYECKUX
SBJIEHUH, IMEIOIUX MECTO B MPUPO/IE, B IPAKTHUUECKOM NESTEIBHOCTH U MOBCEIHEBHOM
JKU3HU.

B nnane peanusannu nepBooYepeHbIX BOCIUTATEIBHBIX U PA3BUBAIONINX (DYHKIIMNA IETOCTHON
CUCTEMBI CpeIHEro 00I1Iero o0pa3oBaHus MPU U3YUYECHUHU MpeAMeTa «XUMUS» Ha YIIyOnEéHHOM
YPOBHE 0CO0YI0 aKTyaJIbHOCTh MPUOOPETAIOT TaKKUE LIEIH U 33]]a4l, KaK:

e BoCIUTaHUE YOEXKAEHHOCTM B IIO3HABAEMOCTH SIBICHUU MPUPOJBI, YBAXKEHHUS K
IIPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHMYECKUX W MPHUKIAIHBIX HCCIEIOBAaHHUI B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

® Dpa3BUTHE MOTUBALMK K OOYYEHHIO W TMO3HAHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS 00IEUEIOBEUECKUX [IEHHOCTEH;

® Pa3BUTHC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
crocobHocTell 00yvaromuxcs, GopMUpOBaHUE y HUX CO3HATEIBHOTO OTHOIIEHUS K
€caMO0Opa30BaHUI0O U HEMPEpPHIBHOMY OOpa30BAaHUIO KaK YCIOBHUIO YCIEHIHON
MpoECCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M OTPEOHOCTH B 3J0POBOM 00pa3e )KU3HU;

e (QopmupoBaHHE YMEHUH U HAaBBIKOB Pa3yMHOIO MPHUPOAONOIB30BaHUS, pPa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NPUOOpPETEHHE  OIbITa  OOILECTBEHHO-IOJIE3HON
HKOJIOTUYECKOM AESATENBHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX s M3YyYEHHS XUMHUH Ha YriayOJIeHHOM YpOBHE
cpennero oodmiero oopazoBanus, cocrapiseT B 10 kimacce 102 yvaca (3 yaca B Heemo).
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIEpoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYeCKas CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTajnel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBaJCHTHOU
cBs3U (OOMEHHBIN U JOHOPHO-AKLENTOPHBIN). THITbI IepeKpbIBaHHS AaTOMHBIX OpOUTasIel, G- U T-
cBsa3u. OpuHapHas, JBoWHAs W TpoilHas cBa3b. CrocoObl pa3pblBa CBA3€H B MOJIEKYJIax
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panuKaie, Hykieo(huie u IeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaUEHNUE TEOPUU CTPOEHUSI OPraHUYECKUX COEIUHEHUN.
Mornekynsipable U CTpyKTypHble (opmyibl. CTpyKTypHBIE (DOPMYJBl pPa3IMYHBIX BUIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buabl wu3omepuu: CTpyKTypHasd,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MONEKylnax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBienue o KinaccupuKauy opraHuueckux BemecTs. [IoHsaTre o GyHKIMOHATBLHON
rpynne. 'omosnorus. ['omonoruueckue psaael. Cuctemaruyeckas HOMEHKIATypa OpraHM4eCcKHX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTJIEIbHBIX NIPEACTaBUTENICH.

OcobenHoctn W Kilaccu(uKkanus — OopraHMdeckux  peakuumid.  OKHCIUTENBHO-
BOCCTAaHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIEeCTB IpPU HarpeBaHuu (IJIaBieHHe, OOyrIMBaHWE U TOpPEHHe),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOmiast popmysa, HOMEHKIIATypa U U30MEpPHSL.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHHE MOINEKYJ alKaHOB, Sp -THOPHMAM3AIUS ATOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJIKaHOB.

XVMHYEeCKUEe CBOWCTBA aJIKAaHOB: PEaKLUU 3aMEIIeHMs], N30MEpU3aLIH, JErUIpUPOBaHMUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3Me peakIuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl oydeHNs U MPUMEHEHUE aJIKaHOB.

[uxnoankanpl. O0mIast popMyia, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonoruueckuii psj ankeHoB, o0miast Gopmyina, HOMEHKIATYpa. DJIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHHME MOIEKYI alKeHOB, Sp>-THOpUAM3AlUs aTOMHBIX OpOMTaneii
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUHU IPUCOEAUHEHMs, 3aMEIICHHUS B O-
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMK U OKucieHus. lIpaBuino MapkoBHUKOBa.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIOCOOBI OTY4YEHUS U IPUMEHEHHE AIKEHOB.
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Ankamuensl.  Kimaccudukanus — ankaaueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoeartule). OCOOEHHOCTHU 3JIEKTPOHHOTO CTPOCHUS U XUMUUYECKUX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- u 14-nmpucoenunenue. I[lommmepusanus conpsokEHHBIX aueHOB. CrocoObl
MOJIyYEHUS U PUMEHEHHE aJIKaJUeHOB.

AnkuHbl. ['oMonOru4eckuil psii ankuHoB, ob6mas Gopmysna, HOMEHKIATypa U MU30MEpHS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOEANHEHUS, AUMEpPU3allMd U TPUMEpHU3alluu, OKuciaeHus. KucnoTHbie cBOHCTBA alIKMHOB,
UMEIOLINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEeHHBIE peakIMHM Ha TPOiHYIO CBsA3b. CrocoObI
MOJIYYSHUS! U IPUMEHEHUE AIIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30J1a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMoJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3oua. [IpencraBienue 06 OpUEHTHPYIOIIEM JACHCTBUU 3aMECTUTETICH B
OCH30JILHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PAIUKAIOB, KapOOKCHIBHOM, THAPOKCUIBHOM,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepusanus cruposa. CriocoObl MOTy4YeHUs U IPUMEHEHUE apOMaTUYECKUX YIII€BOIOPO/IOB.

[Mpuponnsiii ra3. [lomyraeie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbIH
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHA, KaTaTUTUYECKHii), pudopmuHr, nupoiu3. [Ipogykrsr nepepabotku HedTH, UX
MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amelieHus
rajoreHa Ha TUJIPOKCOTPYINy, HUTPOTPYIIy, LUAHOTPYIIy, amMuHOrpymnmy. JleiicTBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MEnoun. BzaumonelicTtBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHMSX.
Hcnonp30BaHre TallOTEHIIPOM3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHKE M TPU CHHTE3E
OpPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs] BEIIECTB M MX IPEBpALEHUN: H3y4YeHHe
(bu3HYECKUX CBOMCTB YIIIEBOAOPOOB (PaCTBOPUMOCTh), KAUECTBEHHBIX PEaKIUil YIIIEBOIOPOIOB
pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OpPOMHOW WM MOJHOW BOJBI, pacTBOpa MepMaHraHaTa
KaJusi, B3aUMO/JICHCTBUE alleTUIICHa C aMMHUaYHBIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YriiepoJa U BOAOPOJAa B OpPraHMYECKUX BEUIECTBAX, IOJyYEHUE HTHIIEHA U
U3YYEHUE €ro CBOWCTB, O3HaKomuieHue ¢ kosulekuusmu «Hedpte» u «Yromp», ¢ obpaznamu
MJacTMacc, KaydykoB W  pPE3UHbI, MOJCIMPOBAHHWE  MOJIEKYJ  yIJIEBOAOPOJOB U
raJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble OnHOATOMHBIE cHUpPTH. CTpoeHHE MOJeKysl (Ha MpUMepe MeTaHoja U
sTanona). ['omonornyeckuit psia, obmias popmyna, H30Mepus, HOMEHKJIATypa U KIacCU(PUKAIIUS.
®u3nyeckue CBOWCTBA MpPEAENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBSI3U MEXKIY
MOJIEKYJIaMH CUPTOB. XMMHUYECKHE CBOMCTBA: PEAKI[MH 3aMeIlleHus, IeTHIpaTallii, OKHCIEHUS,
B3aMMOJICICTBHE C OPraHWYECKUMU U HEOpraHUYeCKUMHU KHucioTamMu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE CHUpTHL. JleiicTBHE AITaHONA W METaHOJNa Ha OpraHu3M uenoBeka. CrocoObl
MOJIYYEHHUS] U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.
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[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHble CHHUPTHI — STUJICHIVIMKOJIb W TiULEpuH. DU3NUEeCKue U XUMUYECKUE
CBOICTBa: peakluu 3aMEIICHUs, B3aUMOJACHCTBHE C OPraHUYECKMMH W HEOPTaHUYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOAaTOMHbIe cHpThl. [IpeacraBienue o MexaHu3Me
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeauHeHus. OKHUCIEHUE albJeruioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCHOT. M3omepust m HoMmeHKiarypa. Pusnveckue CBOICTBa OIHOOCHOBHBIX
npeeIbHBIX KAPOOHOBBIX KUCIOT. BogmopoaHbIe CBsI3U MEXKIy MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XYMUYECKUE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakiusi 3Tepu(UKalNU, PEAKIHH C Y4aCTUEM
YIII€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KuUCHOTHL. [loHsiTHE O
IIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CJIOXHBIX 3¢pupax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTHUHOBAs, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
Pu3nuecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KHCIION U IIETOYHON Cpeie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
®uznyecKkue CBONCTBA U HaX0XkAeHHE B npupoje. PorocuHTe3. XMMUUECKHE CBOKWCTBA MIIFOKO3bI:
PEaKIUU C yUaCTUEM CITUPTOBBIX H allbJIETUTHOU TPYIIT, CHTUPTOBOE M MOJIOUHOKHUCIIOE OpOKEHHE.
[TprmeHeHue TI0KO03bl, €€ 3HaUeHHE B KU3HEISSITeIbHOCTH oprannu3Ma. Jlucaxapusl: caxaposa,
MaibTO3a M JaKTo3a. BoccTaHaBnuBaronue U HEBOCCTaHABIMBAIOIINE Aucaxapuiabl. ['naponus
nucaxapunoB. Haxoxzaenue B npupojae u npuMmeHenue. [lomucaxapuabl: Kpaxman, TJIMKOTEH U
nemnono3a. CTpoeHHE MaKpOMOJIEKYJ KpaxMmania, IJIMKOIeHa MW ILe/uirono3bl. dusnueckue
CBOMCTBA KpaxMaja M LEJUII0JI03bl. XMMUYECKHUE CBOMCTBA KpaxMmana: THIpOoJn3, KaueCTBEHHAs
peakiusi ¢ HMOJOM. XHMHYECKHE CBOWCTBA LEJUIIOJIO3bl: TUAPOJIN3, IMOJIydeHHue 3(PUpoB
1esuTio0361. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIEepUMEHTaIbHbIE METO/bl M3YyYEHHUs BELIECTB M WX MPEBpAIICHUIH: paCTBOPUMOCTD
pa3IMYHbIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHUE ITUIIOBOTO CIIUPTa
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B aJIbJIETH]] Ha PacCKaJIEHHON METHOM IMPOBOJIOKE, OKUCIEHUE STHIIOBOTO CIHUPTa JUXPOMATOM
KaJiis (BO3MOKHO HCIOJIb30BAHUE BUICOMATEPUATIOB), KAYECTBEHHBIE PEaKIIMU Ha allbJIETUIbI (C
ruapokcugoM aumammuHcepeopa(l) m  rumpokcumom  wmenu(Il)), peaknus riunepuHa €
ruapokcuaoM Meau(ll), xumudeckue cBoWcTBa pacTBOpa YKCYCHOM KHUCIIOTBI, B3aUMOJICHCTBHE
pactBopa ritoko3bl ¢ ruapokcunom menu(ll), BzaumonelicTBue Kpaxmania ¢ HMOJIOM, pEIICHUE
AKCIIEPUMEHTAIBHBIX 337124 10 TeMaM «CriupThl U GeHoIbD», «KapOoHoBbIe KUCTOTHL. CII0XKHBIE

3pUPBD».
A30Tcosiepkamue OpraHnyecKne coeTMHeHNs.
AMHMHBI — OpraHM4eckue MpOHM3BOJHBIE aMMmHuaka. Kiaccupukanus aMuHOB:

amudaruyecKkue U apoMaTHUECKUE; NMEPBUYHbBIC, BTOPUUYHBIC U TpeTudHble. CTPOSHUE MOJICKYII,
obmas ¢opmyna, u3oMepus, HOMEHKJIATypa U (pU3MYecKkre CBOMCTBA. XMMHYECKOE CBOHCTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOMCTBA, alKUIMPOBAHUE, B3aMMOCHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOMN KUCI0TOK. CONM aJIKUIaMMOHMS.

AHWIIMH — TIPE/ICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue anwinHa. Bzaumuoe
BIIMSTHUE TPYII aTOMOB B MoJIeKyie aHmiInHa. OCOOCHHOCTH XMMHYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peakuuud Ha aHWwiMH. CrnocoObl TMOMy4YeHHS U TpPUMEHEHHE aau(aTHUYeCKUX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH301A.

AwmunHokuciaotel. Homenknarypa u uzomepusi. OTaeinbHbIe IPEICTaBUTENN 0.-aMHUHOKHUCIIOT:
TJIMLYH, alaHuH. OU3NYecKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEpPHBIX OPraHUYECKUX COSAMHEHUN, peaKiys MOJIUKOHECH AN, 00pa30BaHKe MENTUIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOIIN3 NENTUIOB.

benku kak npupogubie noauMepsl. [lepBudnas, BToprudHasi U TPETHYHASI CTPYKTYpa OCJIKOB.
XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, ACHATYpAIlUs, KAYCCTBCHHBIC PEaKIIMK Ha OCIIKU.

OKCIEPUMEHTAIbHbIE METOJbl M3Y4YEHHS BEIIECTB M HMX IPEBpPALICHUN: PACTBOPEHHUE
0enkoB B BOJIe, JeHATypalusi OETKOB MPH HarpeBaHUM, I[BETHBIC PEAKIMU Ha OCNKH, pEelIeHHe
AKCIIEPUMEHTAJIBHBIX 337a4 MO0 TeMaM «A30TCOJIEpKalllie OPTraHWYECKHE COCIUHEHUS» |
«Pacrno3HaBaHue OPraHMYeCKUX COCTUHEHUI.

BbicokoMosieKyJIsIDHBIE COeIMHEHHUS.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPEIHsAs MoJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepnbie MaTepuansl. [InacTtMaccs (MOMUATUIICH, TOTUIPOMHIIEH, TOJIUBUHUIXIIOPHUI,
MOJIMCTUPOIL, TOIMMETHIMETAKPUIIAT, TOTUKapOOHATHI, HOTUAITUIICHTepedTanar). Y TUIU3aus u
nepepaboTKa IIacTUKa.

DOnacToMepbl: HaTypalbHBIH KaydyK, CHHTETHYECKHE Kaydyykd (OyTaIneHOBBIH,
XJIOPONPEHOBBIN, U30IIPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonokna: HaTypanbHbBIE (XJIOMOK, IIEPCTh, IMIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tonmmmepsr! cienuanbHOTO Ha3HauYeHus (Te(I0H, KeBIap, AIEKTPOIPOBOISIINE TOTUMEPHI,
OunopasiaraeMbie TOITUMEPHI).

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpasaMu TPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcC, Kay4dyKOB, peIIeHUe
AKCIIEPUMEHTAIIBHBIX 3aa4 1o Teme «Pacno3HaBaHue I1acTMacc U BOJIOKOHY.

Pacuérnbie 3a1aun.

Haxoxaenne MonexynspHoi GopMyabl OPTaHUYECKOTO COSTUHEHUS TT0 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHHE MOJIEKYJISIPHOU (OpMYIIbI OPraHHYECKOTO
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coeTMHEHMS 10 Macce (00BEMY) TPOTYKTOB CTOPaHUS, 110 KOJMYECTBY BEIIeCcTBa (Macce, 00bEMY)
MPOJAYKTOB PEAKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOpMYIIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBONCTB WJIHM CIIOCOOOB TOTy4YeHHUS,
orpeziesieHUe I0JIM BBIXOa MPOIyKTa PEeaklUy OT TEOPETHUECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IPU M3Y4YE€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISICTCSl 4Yepe3 HMCIOJb30BaHWE KaK OOMIMX ECTECTBCHHO-HAYYHBIX IMOHSATHH, TaK U
MOHSTHUIA, TIPUHATBHIX B OTJEIbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIE MOHATHUA: SIBJICHHUE, HAy4YHBIM (akT, rumnoresa, TEOpHs,
3aKOH, aHaIM3, CUHTE3, Kjaccu(uKaius, HAOIIOICHHWE, M3MEPEHHE, SKCIEPUMEHT, MOJIEINb,
MOJICIINPOBAHUE.

®usuka: Marepusi, aroM, 53JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa, SHEPreTHUECKUN
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3MYECKUE BEIHYUHBI,
SIMHHMIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorust: Kierka, opraHu3M, dKOCUCTeMa, ouocdepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUIT NMUTaHUSA, OpoXeHUE, (OTOCHHTE3, IbIXaHHE, OCIKH,
YIJIEBOIbI, )KUPbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAaeMbIe, TOTUIHBO.

TexXHOJOTHS: TUIIEBBIE TPOYKTHI, OCHOBHI PAIlHOHATHHOTO TTMTAHUS, MOIOIITUE CPEICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHsI» Ha YPOBHE CPETHETO 00Iero 00pa3oBaHusl BbIICICHBI
CIIEAYIOLIME  COCTAaBJIAIOIIME: OCO3HAHME OOy4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJCHTHYHOCTU; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEIEICHHUIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYaroLIuXcCs
PYKOBOJICTBOBATHCSI NPUHATHIMU B OOIIECTBE MpPaBUJIAMHU W HOPMaMH TIOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, YKOJIOTUYECKON KyJIbTYphl; CIIOCOOHOCTh CTaBUTh LIEIH U CTPOUTH KU3HEHHBIC
IUIaHBI.

JIMYHOCTHBIE PE3ybTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPa)karoT cPOpMHPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS INpenMeTa «XHUMUS» OTpaXkaroT COPMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI 00YYAIOLIMMKCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH, YBAXKEHUS K
3aKOHY U NPaBONOPSIKY;

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOU
XUMUH;

yBa)KEHHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPUHM U TMPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTEIbHBIX HAOII0IEHHH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIE C XUMUYECKUMH SBJICHUSMH, U IPUHUMATD
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IOBEJAECHHE M IOCTYNKHM CBOMX TOBApUINEH C MO3ULIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;
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coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 3JOPOBbIO M )KU3HU JIFOICH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITCIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMCHEHHS IIPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BEIOOPY WHIMBUAYaTHHOU TPACKTOPUHU 00pa3oBaHusl, Oymyien
npodeccuu u peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEHN K XMMHUHU, HHTEPECOB U IMOTPeOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE KaK MCTOYHHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 O3HAHHUA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH W BAXKHON POJNIM B CO3/IaHUU HOBOW 0a3bl MaTepHaIbHOM
KYJIBTYPBI, B PEIICHUH TII00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
0o0ecreueHnH yCIOBUN YCTIEITHOTO TPY/Ja U AKOJOTHYECKH KOM(DOPTHON KUZHH KAKIOTO WICHA
00111eCTBA;

€CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS
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aHaJIM3a W OOBSICHEHMS SIBICHUH OKPYXAIOUIETO0 MHUpPAa W MPOMCXOAANIMX B HEM HM3MEHEHHH,
yMEHHS JieTIaTh 00OCHOBAHHBIC 3aKJIFOUCHHUSI HA OCHOBE HAYYHBIX ()aKTOB M UMCHOIIMXCS TAaHHBIX
C LIEJIBIO TIOJTYYCHHUSI JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS JUIS peLIeHUs] Ipo0sieM
B pPeasIbHBIX )KU3HCHHBIX CUTYaINsAX;

UHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM A TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPA30BAaHUIO, K
aKTMBHOMY IMOJYYEHUIO HOBBIX 3HAHMH 10 XMMHH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM TPY/la B Pa3JIMYHbIX cepax NpoecCHOHATBHOMN AeITeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHS MPOTPAMMBbI MO0 XMMHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$I O6yanOHIHXC$I MC)KIII/ICIII/IHJII/IHapHI)IG
(MeXMpeIMeTHbIC) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHIE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0OBaHNE, HAOIIOACHHIE, U3MEPCHHE, YIKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAJIbHbBIE yucOHBIC JEeACTBUSA (To3HaBaTeIbHBIE, KOMMYHHUKATHBHBIE,
peryisTHBHBIC), oOecneunBaronyie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUITHHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWS M YHUBEpPCaJIbHbIE Y4YeOHBIC IEHCTBHS B IIO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble pe3ylNbTaThl OTPaKalOT OBIAJACHHE YHUBEPCAIBHBIMU YUeOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I n pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOTHYeCKHE 1eCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3MpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPHUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIHHOCTH C MOCTABICHHBIMU 1IEJISIMHU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYCCKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTEPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE OHATUS JUIsI OOBSICHEHUS OTJIENbHBIX (DAKTOB U SBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUU BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTD JIOTUYCCKUEC PACCYKICHUSA (I/IH}IYKTI/IBHI)IG, JACAYKTUBHBIC, I1O aHaJ'IOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITUPOBATH BBHIBOABI U
3aKJIFOYEHUSI;

IIPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWH CHUMBOJUYCCKHE (3HaKOBLIe)
MOJIeIIH, TTPeoOPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUI 3HaK (CUMBOJI) DJICMEHTA,

XUMHUYecKass ¢GopMyna, YpaBHEHHE XHMHYECKOM peakUud — TpU pPEleHHH Y4YeOHBIX
13
[okymeHT co3aaH B anekTpoHHow chopme. Ne 51 ot 07.11.2023. UcnonHutens: AxaToB P.P. B I/IEKTPOHHbBINA

CrpaHunua 13 u3 22. CTpaHuua cosgara: 07.11.2023 12:41 =¥ TATAPCTAH



MIO3HABATEJIBHBIX U MPAKTUUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEIIbHBIE ITPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUM;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOPMYyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJILHOIO IIJIAHUPOBAHUS M IPOBEJIEHHUS] YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh O0O0OOLICHHS W BBIBOJABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHATM3UPOBATh HH()OPMAIUIO PA3TUIHBIX BUOB U (HOPM MPEICTaBICHUS, KDUTHYECKH OLICHUBAThH
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM $A3BIK B KayecTBE CpeACTBa Ipu paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecKue M MaTeMaTW4yecKue) 3HakKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTU.

KoMMyHUKaTHBHBbIE YHHBepcaibHble Y4eOHbIe el cCTBHA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX TaeMOM TeMbI B XOJI€ TUANOTa U/UITH TUCKYCCHH,
BBICKA3bIBATh UieH, OPMYITHUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BI)ICTyrIaTI) C HpCBCHTaHHeﬁ peSYJ'IBTaTOB HOBH&B&T@J’IBHOﬁ JACATCIIBHOCTH, HOJ'Iy‘IeHHI)IX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIIOJIHEHUM XUMHUYECKOIO
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO WCCICIOBAHUIO CBOMCTB W3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYJIMPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS TTO3UITUH B X0/1e 00CYXICHHUS 1 0OMEHAa MHCHHSIMHU.
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PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSATENIFHO IIJIAHUPOBATh U OCYIIECTBIATH CBOIO IO3HABATEIbHYIO JESTEIBHOCTS,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeUlaraéMblii alrTOPUTM JICHCTBHI NPU BBHIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YU4ETOM IMOJIyUYeHHUs] HOBBIX 3HAHHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYIECTBIATE CAMOKOHTPOJIb ACATCIBbHOCTH Ha OCHOBE CaMOaHaJIn3a 1 CaMOOLCHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHMU Ha YriIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMHUS» HaydHbl€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpETAlUU U
IpeoOpa30BaHNI0 3HAHUM, BUJIbI JEATEIBHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS M NPUMEHEHUIO
3HAHUM B PA3JIMUYHBIX Y4YEOHBIX CUTYyalUsX, a TakXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBS3aHHBIX C XMMUEH. B mporpamme 1o XuMuu peaAMeTHBIE PE3YJIbTAThI IIPEACTABIEHBI 110 TOJaM
U3Y4YECHUS.

10 KUIACC

[TpenMeTHbIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTpa)aroT:

c(OpMUPOBAHHOCTH MPE/ICTABICHUI: O MECTE U 3HAUEHUU OPIaHUYECKON XMMHUH B CUCTEME
€CTECTBEHHBIX HAYK U €€ poJii B 00ecTIeYeHNH YCTOMUNBOTO Pa3BUTHS YEIOBEUECTBA B PELICHUU
po0JeM KO0JIOTHYEeCKOM, SJHEpPreTUYecKol M MUIEBONH 0e30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX MCTOYHMKOB SHEPrHH, B 0OECHEUEHMH pPallMOHAIHLHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTUYECKU OOOCHOBAHHOI'O OTHOILEHHSI K CBOEMY 310POBBIO U IPHUPOTHON CPEAE;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO M AIEKTPOHHAas 000JI04Ka aToMa, S-, p-, d-aTOMHBIE
opOuTaNu, OCHOBHOE M BO30YXIEHHOE COCTOSIHMSI aTOMa, TMOpUAM3alMsl aTOMHBIX OpOuTalIeH,
MOH, MOJIEKYJa, BaJIEHTHOCTb, AJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHUS, XMUMHYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeJeT, PyHKIMOHANbHAS TPYIINa,
panukan, CTPYKTYpHble (GOpMynbl (pa3BEPHYTHIE, COKpALIEHHbIE, CKEJETHBIE), H30MEpUs
CTPYKTypHasi ¥ MPOCTPAHCTBEHHAs (reoMeTpryYecKasi, ONTHYECKast), H30Mepbl, FTOMOJIOTMUECKUN
psil, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOJ- M a30TCOACpXKAIIUE OPraHMYECKUEe COEJAUHEHUS,
MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCUHEHMS; TEOPHH, 3aKOHBI
(mepuoanyeckuii 3akoH J[. . MenzaeneeBa, Teopus CTPOCHHsS OpraHMYecKHUX BemiectB A. M.
BbytnepoBa, 3ak0H COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MTPEBPAILleHHs SHEPTUU TTPU
XUMHYECKHX pPEeaKlUsxX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUECKHE
3HAHMS, JIeXKAIUe B OCHOBE IOHMMAHUS NPUYUHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBJICHMIA;
IIPEJICTABICHUS] O MEXAaHU3MaxX XMMHUYECKUX DPEAKIHUM, TEPMOJMHAMUYECKMX U KHHETHYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKaHMsI, O B3aHMHOM BIUSHUM aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIax
(MHIyKTUBHBIA 1 Me30MepHbIN 3 dexTsl, opuenTants! I u Il poga); gpakronornueckue ceeeHUs
O CBOWCTBaX, COCTaBe, MOJyYEHUH U O€30IMacHOM HCIIOJIb30BAaHMHM BAXHEUIINX OPTraHUYECKHX
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BEIIECTB B OBITY M IPAKTUYECKON JAEATEIBHOCTH YENIOBEKa, OOLIMX Hay4YHbIX HPUHIUMIAX
XUMHUYECKOT0 TIPOU3BOJICTBA (Ha MPUMEpE MPOU3BOJICTBA METAHOIIA, TIEpepadOTKU HePTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISIBIATH XapaKTepHbIC MPU3HAKH IMMOHATHHA, yCTAaHABIUBATD
MX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS IIPH OIIMCAHUH COCTABA, CTPOCHUS U
CBOMCTB OPraHNYECKUX COCIMHEHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHUECKYK0 CUMBOJIMKY JUISl COCTABICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJIATh YPABHCHMSI XUMUYECKUX PEAKLIMM U PACKPBIBATH UX CYIHOCTH: OKUCIUTEIbHO-
BOCCTaHOBUTEIIBHBIX PEAKIUI MOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OanaHca 3TUX PeaKIHid,
peakuii HOHHOTO 0OMEHa MYTEM COCTABJICHUS UX TOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHU;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ] OPraHMYECKHUX BEIIEeCTB [UId MJUIIOCTpAlUU  HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh IPUHAJUIEKHOCTh U3YUEHHBIX OPraHU4YECKUX
BEIIIECTB IO MX COCTaBY M CTPOSHUIO K ONPEAeIEHHOMY KIIACCY/TPYIIe COCMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoi HomeHknarype (IUPAC) u nmpuBoauTh TpUBHAIbHBIE HA3BaHUS
JUIsL OTAENbHBIX MIPEICTaBUTENIEN OPraHMUECKUX BEIIECTB (ITHIIEH, alleTUIIeH, TOJIYOJ, TIIULEpHUH,
ATHJICHIIIMKOJIb, (EHOJ, (POpMaAIIBIETH I, alleTaIbJIeT U], AllETOH, MypaBbUHAs KUCIIOTa, YKCYCHAs
KHUCJIOTA, CTEApUHOBAs, OJIEMHOBAas, NAJbMUTHHOBAs KHUCJIOTHI, IVIMLHKH, aJlaHWH, MaJlbTo3a,
bpyKTO3a, aHUIMH, AUBUHIIL, U30IIPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(OPMHUPOBAHHOCTh YMEHUS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEIMHEHUAX (KOBaJICHTHAsl U MOHHAs CBA3b, G- U M-CBA3b, BOAOPOHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemecTB A. M. BbyrnepoBa a1 00bsCHEHHs 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaTb COCTaB, CTPOEHHE, (QHU3NYECKHE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH Pa3InYHbIX KIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKECHOB, AJKaJHECHOB, AJKHMHOB, apOMAaTHYECKUX YIJIEBOJIOPOAOB,
CIMPTOB, AJbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIHCAXapUJIOB),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXAY HHUMHU YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKLHUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKJaThb Ha KOHKPETHBIX IpHUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPraHMYECKHX COEJMHEHMH OT KpaTHOCTH M THIIA
KOBaJICHTHOM CBSI3HU (O- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepadoTKM W MPAKTUYECKOE NPUMEHEHHUE
MPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaxX
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHMH, MOJICIMPOBAHUM, DSKCIIEpUMEHTE (peajbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

cOpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALMU  MBICIUTEIHHOU
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
IIPUYNUHHO-CJIEICTBEHHBIX CBA3EH — /JI U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEAKLIUN;

c(OPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHAMU U
NpPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0ojiee OCO3HAHHOIO
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MOHMMAaHHUS CYITHOCTH MaTepUalbHOrO €AMHCTBA MHUpPA, UCIOJIH30BaTh CHCTEMHbIE 3HAHHS IO
OpPTaHMYECKON XUMUU IJis1 OOBSICHEHUS U MPOTHO3UPOBAHUS SBIICHUI, UMEIOIUX €CTECTBEHHO-
Hay4HYIO [IPUPOJLY;

c(OpMUPOBAHHOCTh YMEHHI: MIPOBOAUTH pPacy€Thl IO XUMHUYECKUM QopMmylIaM U
YpaBHEHUSAM XHMUYECKUX DPEAKIH C MCHONb30BaHUEM (DU3MUECKHX BEIUYHMH (Macca, 00BbEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl IO HAXOXKJICHUI0O XMUMHUYECKON (HOPMYIBI BEIIECTBA IO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHIl: MPOTHO3UPOBATh, aHATU3UPOBATh U OLCHUBATHh C MO3HUIIUN
DKOJIOTHYECKON O€30MacHOCTH TOCIEACTBHSI OBITOBOW M TPOU3BOJCTBEHHOW JEATEIHHOCTH
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BaTh IOJTYYEHHBIE 3HAHUS s
MPUHSITUS TPAMOTHBIX PEIIeHUN TPOOJIeM B CUTYalUsIX, CBA3aHHBIX C XUMHUEIH;

c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (IIOJTyYEHUE U U3YUEHUE CBONCTB OPraHUYECKHUX BEIIECTB, KAYECTBEHHBIC PEAKIIUU
YIJIEBOIOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPIraHUYECKUX BEILIECTB, PEIICHNE
9KCIIEPUMEHTANBHBIX 3a/1a4 M0 PACTIO3HABAHUIO OPTAaHMYECKUX BEUIECTB) C COOTIOICHIEM IIPABHIT
Oe3omacHOro obparieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
[eMb HCCICNOBAaHUS, TMPEACTABIATh B pa3MdHOW (opme pe3yabTaThl IKCIECPUMEHTA,
aHAJIM3UPOBATH U OLIEHUBATH UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:

coOiroaaTh MpaBUiia HKOJIOTUYECKU IIeIeCO00Pa3HOro MOBENEHUs B OBITY M TPYIOBOMU
JEATETLHOCTH B IEJSAX COXPAaHEHUs CBOETO 37I0POBbs, OKPYXKAIOIIEH MPUPOIHON Cpeabl U
JTOCTHXKCHHS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OMAaCHOCTb TOKCHYECKOTO JEWCTBHS HA YKUBBIE OPraHU3MBbI OINpPEICIEHHBIX
OpPraHWYECKUX BEILECTB, TOHUMAs cMbIc nokazatens [IIK;

aHAJIM3UPOBATh  IIEJIECOOOPA3HOCTh  MPUMEHEHWsS  OPraHWYECKUX  BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS PUCK-TI0NH3a;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IIEJIEHANIPABICHHBI MOWCK XUMHYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoit uHpopmaruu, MHTEpHET M apyrue), KPUTHUYECKH aHAIU3UPOBATh XHUMHYECKYIO
uHpopmaruio, nepepadaTeiBaTh €€ W UCIOIH30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOMU

3aJ1adeil.
17
[okymeHT co3aaH B anekTpoHHon chopme. Ne 51 ot 07.11.2023. UcnonHutens: Axatos P.P. 0 AIEKTPOHHbINA

CtpaHunua 17 us 22. CTpanuua cosgara: 07.11.2023 12:41 =¥ TATAPCTAH



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipakrueckue o0pa3oBaTe/ibHbIe
padoThbI padoThbI pecypenr
Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Wroro no pazaeny 8
Pa3nea 2. Yraesogopoasnl
21 [IpenenbHbIE YrIeBOJOPOIBI — aJTKaHBI, 5
LUKIIOATKAHbI
7 HenpenenbHble yriieBOgOPOIbl: aJKEHBI, 14 |
aJIKaINEHBI, aJTKUHBI
2.3 ApomaTrdecKkue yrieBo0pO/Ibl (apeHbl) 8
r4 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U HX 4
nepepadoTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOJAOB 4 1
Hroro no paszneny 35
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHust
3.1 Crnuptsl. ®enon 11 1
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KapOonunbHble coeAMHEHUS: abIETHIbI U

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 1
a¢upsl. XKupbl
33 VYrieBojibt 9 1
Hroro no pazneny 41

Pa3znen 4. A3oTconepxkaiye opraHuyeckue coeuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 12 1 2

Wroro no pazneny 12

Paspgen S. BeicOKoOMOJIeKY I pHbIE COCIUHEHUS

5.1 ‘ BricokoMoueKyIipHbIE COETMHEHUS 6 1 1
Uroro no pazneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 4 6
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

I'a6puensn O.C. Xumus 10 knace, Mocksa, «Ipodax». 2019 r. [IpodunbHbIil ypoBEHb.

V4ueOHUK.

METOANYECKHUE MATEPUAJIBI IUISA YYUTEJIA
1. Xumus. [Tnaaupyemsbie pe3ynasTaThl. CucteMa 3a1anuid. 8—9 Kiracchl: mocooue s
yuuTenen odmeooOpazosar. yupexxaenuii / A. A. Kasepuna, P. I'. FIBanosa, /1. 1O.
Ho6potun; noxa. pex. I'. C. KoBaneoii, O. b. JlorunoBoii. — M.: IIpocemenue. — 2013. —
128 c.

2. Xumus. Tematudeckuii KoHTpoJib. 8—9 kiaccel / A. A. Kasepuna, I'. H. MomyanoBa, M.
I'. Cuactuna. — M.: HaunonansHnoe oopaszosanue, 2022. — 160 c. (®PI'OC. Tematuyeckuit
KOHTPOJIb).

3. Ho6potun /. FO. Konrponupytomias pyHKIHS IIKOIHHOTO XMMHUYECKOTO KCIIEPUMEHTA
// Xumus B mikose. — 2017, — Ne 3,

4. Epsirusn [, I1., umxkun E. A. Meroauka penieHus 3a1ad 1o XUMUK: yued. mocooue st
CTYJCHTOB II€/l. UH-TOB 110 OnoJI. ¥ XuM. creu. — M.: IIpocsemenue, 1989. — 176 c.

5. 3notHukoB 3. I'. XuMudeckuil 3kCiepuMeHT Kak crerupuieckuii Mmeros ooydenus //
IlepBoe cenTsOps. — 2007. — Ne 24.

6. Momuanosa I'. H., Cuactuna M. I'. KonndecTBeHHbBIE OTHOLIEHHS B XUMHUHU // XUMUS 11
KOJBHUKOB. — 2020. — Ne 4,

7. O6mmas meTonuka oOydyenus: xumuu B mkosie / P. I'. UBanosa, H. A. I'opoaunosa, /I. 1O.
Ho6potun u np.; mox pen. P. I'. UBanoroit. — M.: JIpoda, 2008. — 319 c. (Poccwmiickas
akaziemusi oopasoBanus — yuurenio). A.A. Kasepuna, P.I'. UBanoBa. I'n. HopmaruBHas 6a3a
XUMHUYECKOTO 00pa30BaHUs B CPEIHEH IITKOJIE.

8. Xumus. Penienue 3agannii MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CJIIOKHOCTH.
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Kak monmyunts MmakcumanbsHbiil 6amt Ha EI'D: yue6. mocobue / A. A. KaepuHa,
I'. H. Momnuanoga, H. B. Ceupuaenxona, C. B. Craxanosa. — M.: Untemnekt-Lentp,

2015.-216¢c.

HUADPPOBBIE OBPA3SOBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

Ypoxk (POIII) https://resh.edu.ru

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

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

[TpesenTanus (Mudoypok) https://infourok.ru

bubmmoreka [{OK https://m.edsoo.ru

[Tpesenranwmst (3Hanmo) https://znanio.ru
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