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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHuUs pa3paboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oeneparuny, TpeOOBaHMN K pe3yabTaTaM OCBOCHHS (emepanbHOM  00pazoBaTeIbHOU
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHOM crangapre COO, ¢ yu€rom Konnenmuu mnpenonaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
peaM3yIONINX OCHOBHEIE 00pa30BaTEIbHBIE MPOTPAMMBI, I OCHOBHBIX MOJIOKeHUH «CTpaTerun
pasBuTHusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHA Ha YpOBHE YIIyOJEHHOrO H3y4EHHUS 3aHMMAeT Ba)KHOE MECTO B CHUCTEMeE
€CTECTBEHHO-HAYYHOTro o0Opa3oBanus ywamuxcsa 10-11 xmaccoB. Usydyenwme mnpenmera,
peannzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOTO OO0Yy4YEeHHs, MpPU3BAHO
obecrieunTh 00IIC00Pa30BATEIBHYI0O U OOIICKYIBTYPHYIO TOJITOTOBKY BBITYCKHUKOB IIKOJBI,
HEOOXOIUMYIO Ui aJaNnTallud MX K OBICTPO MEHSIOLIMMCS YCIOBHUSM JKU3HH B COLIMYME, a
TaKkKe JUIS MPOJOJDKCHHST OOydUeHHWs B OpraHU3anusx NpodecCHOoHATLHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B mporpaMmMe mno XuMMHUM Ha3Hau€HHE TIpeaAMeTa «XUMHUS» TOJydaeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUYeHUs U TPeOOBAaHUMN K YPOBHIO
MOJTOTOBKUA BBIMYCKHUKOB. CBUAECTETLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
MPOrPaMMOii 110 XUMHHU (HYHKITUU:

¢ UH(pOPMAIIMOHHO-METOINYECKasl, peanu3alus KOTOpoi oOecrneuynBaeT MOIydYeHHE

MPEJICTaBICHHUS O LIEJsIX, COJep:KaHWHU, oOmIeil cTpaTternu OOy4YeHHsl, BOCIIUTAHUS U
pa3BUTHs OOYYAIOIIMXCS CPEICTBAMH TMPEAMETA, U3y4aeMOT0 B paMKax KOHKPETHOTO
npodus;
® OpPraHU3alMOHHO-TUIAHUPYIOIIasi, KOTOpasi MpeaycMaTpUBAET OMpEAesIeHUe: MPUHITUIIOB
CTPYKTYpPUPOBAaHHUS U TIOCIEAOBATEIbHOCTH HM3y4yeHHUS Yy4eOHOTro Mmarepuana,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTePUCTHUK; MOIXOJ0B K (POPMUPOBAHUIO
COJIEp)KaTEIbHOW OCHOBBI KOHTPONIE M OIIEHKHM O0O0pa30BaTENbHBIX JJIOCTHKCHHMA
00ydJaronmxcsi B paMKax UTOTOBOM aTTeCTalluu B (pOpME €IUHOTO TOCYIapCTBEHHOTO
HK3aME€Ha M0 XUMHUH.

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

® YCTaHABIIMBAaET WHBAPUAHTHOE MPEIMETHOE COJIep:KaHue, 00sI3aTeIbHOE JIJIsl U3YUYCHHS B

paMKax OTJIEIIbHBIX npoduiei, IIpeAyCMaTpUBAET pacrpezeieHue u
CTPYKTYpUPOBAaHHE €r0 IO KJaccaM, OCHOBHBIM COJEpPKaTeNIbHbIM JIMHUSAM/pa3ienam
Kypca,

e 1aT NMPHUMEPHOE paclpesielieHne y4eOHOTO BPEMEHH, PEKOMEHIYEeMOTO JUIS W3Y4eHUS
OTACIBHBIX TEM,

e [Ipe/iiaraeT MPUMEPHYIO TIOCTIEI0BaTENbHOCTh U3YUCHHs YIeOHOTr0 MaTepualia ¢ yuéTom
JIOTUKU TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX i MEKIIPEIMETHBIX CBSI3CH;

e 1a€T METOJIMYECKYI0 HWHTEPIPETAMI0 WEeIed ¢ 3aJad HW3Yy4YCHUs MpeaMeTa Ha
yrayONIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPHOPHTETOB B CHCTEME CPETHETO
obmiero oOpa3oBaHUs, COAEPKATEILHON XapaKTEPUCTHKHU TIAHUPYEMBIX Pe3yIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
(HI/I‘IHOCTHBIX, MCTAIPCAMCTHBIX, HpeI[MeTHbIX), a TaKXKE C y‘-IéTOM OCHOBHbBIX BHUIOB
y4eOHO-TT03HABATEIbHBIX JICHCTBUH OOYYaIOMIETOCSI 10 OCBOCHHUIO COJCpPKAHUS
npeaMera.



[Io BcemM Ha3BaHHBIM TIO3WIHSIM B MPOTpaMMe IO XUMHUU TIPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 001Iero ooOpazoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM MPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUaHTHOMN)
COCTaBJISIFOLIEH coliep:kaHus y4eOHOTro mpeaMera « XUMUs» 0CTaéTcsl BOZMOKHOCTH BHIOOpA €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mojoxkeHusmMu DPIOC COO o Ha3zHayeHUH
peaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTemMe auddepeHIIMPOBaHHOTO 00yUeHHS Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio0 TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TalloM MOJIYYEeHUS XHMHYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELUUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaibHOro oopasosanus. B 31oii csa3u
U3Y4YEHHUE TMpeAMeTa «XUMHUS» OPHUEHTHUPOBAHO IPEUMYILECTBEHHO Ha pAacUIMpEHUE U
yrayOieHne TEeOpPEeTUYECKOM U MPaKTUYEeCKOW TMOATOTOBKM O0Oydaromuxcs, BbIOpaBIIMX
onpeAenéHHbIi Npopuiib 00y4eHHs], B TOM YHUCIIE C MEPCHEKTUBOMN MOCIENYIOIIETO MOIYyYEHHS
XUMHYECKOro 00pa3oBaHus B OpraHu3alusax rnpodeccuoHanbHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOI MPOrpaMMbl CPEeTHEro OOIIero OO0pa30BaHUSA W3YYECHUE IMpeaMeTa «XHUMHUSD)
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTUS 00ydaroIuXxcs,
Ha (OPMHUPOBAHUE Yy HUX OOIICUHTEINIEKTYAIbHBIX YMEHH, YMEHUN pallHOHATH3AIMH Y4eOHOTO
Tpyna W  OO0OOIEHHBIX CIOCOOOB  ACSATENBHOCTH, WMEIOMUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBmsitomiuMu  nipeaMera «XUMHUS» Ha YPOBHE YINyOJEHHOrO M3Yy4YEHHS SIBISIOTCS
yrayOnénnbie Kypebl — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3o0Boro u
yriay0nE€HHOrO ypOBHEHM U3yUEHUS IpeaMeTa.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas xuMmus» U «OOmas v HeopraHuyeckas
XUMUS» COCTABJIAET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  TI03BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OonbIIUN  00BEM
¢akTonornueckoro marepuana. Tak, Ha yriayOn€HHOM ypOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COCAMHEHUN HA OCHOBE PACIIMPEHUS U YTIIyOJIEHUS MPEICTaBICHUN O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAEMbIX C
TOYKHU 3PEHUSI XUMUUECKOW KUHETUKU M TEPMOJIMHAMUKU. V3ydueHne nepruoInueckoro 3aKoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKMX  DJEMEHTOB  0Oa3upyercsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKas CBsI3b OOBICHSETCS C
TOYKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUN NMpu e€ oOpa3oBaHUU U pa3pyLICHUH, a TaKkKe C
TOYKM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. M3yueHue THUIIOB peakUud JOMOJHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U PAacTBOPOB BEIECTB. B Kypce opraHMueckodl XMMHMHM INpU PACCMOTPEHHUU pPEaKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00oe BHUMaHue BOIpocaM 00 AJIEeKTPOHHBIX dddexTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYypCOB XMMHH YIIIYOJIIEHHOTO YpOBHS
U3YYCHUS i1 KJIAccoB ompeaenéHHoro mpodums (TIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JOMOJHEHHH K o01el cucTeMe MpeIMEeTHBIX 3HaHUI) OKa3bIBalOT BIMSHUE CMEXHbBIE
npenMeTsl. Tak, Hampumep, B COACPKAHMHM TMpEAMeTa s KIACCOB XHUMHUKO-(DH3HMYEeCKOro
npoduisi 60JBINIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuM mnpeaMeTa B JaHHOM CiIydae akLEHT OyJaeT chaesnaH Ha OOIIHOCTh METOJOB
MO3HAHMs, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJIEKYJISIpHAsl TEOpUs



(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MAacChl W DHEPIHH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIN3a, IPEACTABICHUS O CTPOSCHUH BEIIECTB U IPYToe.

B 10 ke Bpems B copep)KaHUU IpeaMeTa il KJIACCOB XMMHUKO-OHOIOTUYECKOTO PO HIIs
OoJbIIMKA yAETbHBIN Bec OylIeT UMETh OpraHuyecKas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /7151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOpPOM BXOJAT, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIUMHUIbI, OCNKH, YIJIeBOABI, HYKJICHHOBBIE KHCIOTHI M Apyrue. IIpu sTom
3HAHUS O COCTaB€ M CBOWCTBAxX MpEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOLIECCOB (DOTOCHHTE3a, IbIXaHHsI, TUIEBAPECHUSI.

B mnane ¢opmupoBaHUS OCHOB HAy4HOTO MHUPOBO33PEHHUS, OCBOCHHUS OOIIEHAyYHBIX
METO/IOB MTO3HAHHUS U OTBITA MPAKTHYECKOTO MPUMEHEHHS HayYHBIX 3HAHWN M3Yy4EHHUE MpeaMeTa
«XuMus» Ha YriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3AX C y4eOHBIMU
npeaMeTaMy, BXOSIIMMHU B COCTAB MPEIMETHBIX o0nacTeil «EcTecTBeHHO-HAyYHBIE TIPEAMETHI»,
«MaremaTtuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu m3yuennn ydeOHOro mpenmera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3aqadeid
NEPBOCTENIEHHOW 3HAYMMOCTH SIBisieTcd (OPMHUPOBAHME OCHOB HAyKM XUMHM Kak 00J1acTU
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO U3
KOMITOHEHTOB MHUPOBOW KYJIbTYpHI. PemieHue 3Toil 3a7aun Ha yriryOJEHHOM ypOBHE M3YYEHUS
mpeaMeTa mpeArnoaraeT peajn3auio TakuX elnei, Kakx:

¢ hopMupoBaHHE MPEICTABICHHUI: O MAaTePHAIBLHOM €IWHCTBE MHPA, 3aKOHOMEPHOCTSIX U
MI03HABAEMOCTH SIBICHUI MPHUPOJIBI, O MECT€ XMMHHU B CHCTEME €CTECTBEHHBIX HAYK U
e Beayleil poiu B 00ecreyeHNH yCTOMYMBOIO Pa3BUTHS UEIOBEYECTBA: B PEIICHUU
npo0JieM HSKOJIOTMYECKOM, SHEPreTUYecKoW W MUIIEBOM OE30MacHOCTH, B Pa3BUTUHU
MEIWIIMHBI, CO3/JIaHWM HOBBIX MAaTEpUajoOB, HOBBIX HWCTOYHUKOB JHEPrUU, B
o0ecre4eHn  paluOHAIBLHOTO PUPOJIOTIOIB30BaHUS, B (dhopMUpOBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKKE IKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U MIPUPOJHOM CpEIE;

®OCBOCHHME CHCTEMBbl 3HaHUH, JeXKAIIMX B OCHOBE XUMHYECKOW COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TOHSTHHA, 3aKOHOB H
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEACTABICHUII O CTPOCHHUU BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XWMHUYECKUX
peaxkiuii, 0 XUMUYECKOM PaBHOBECHUH, PACTBOpaX M JUCIEPCHBIX cHUCTEMax, 00 0Omux
HAYYHBIX TMPUHIUTIAX XUMHUYECKOTO TPOU3BOICTBA;

e popmupoBaHue y O0OyYarOIIMXCS OCO3HAHHOIO IOHMMAaHHS BOCTPEOOBAHHOCTU
CUCTEMHBIX XHUMHYCCKHX 3HAHWH IS OOBSCHEHHWS KIIOYEBBIX HACH W MpolIemM
COBPEMEHHOW XWMHUH, ANl OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUM, HWMEIOIIUX
€CTECTBEHHO-HAY4YHYI0 MPUPOAY; TPAMOTHOTO peEHIeHHs] MpoOJeM, CBSA3aHHBIX C
XUMHEH, TMPOTHO3UPOBAHUS, aHalM3a M OINEHKM C TO3UIHMA 3KOJOTHYECKOU
0€30MacHOCTH MOCTEACTBUIA ObITOBOM M MPOU3BOJICTBEHHOM JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJCTBOM, HCIIOJIB30BAaHUEM U IepepaboTKon
BEIIIECTB;

e yriuyOJeHre TMpeACTaBIEHUH O HAyYHBIX METOJax TO3HAHMS, HEOOXOIUMBIX IS
MPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUST XUMHUECKHUX
ABJICHUM, MMEIOIMIMX MECTO B TPUPOJE, B MPAKTUUYECKOH JESATENbHOCTH U
MMOBCETHEBHOW KU3HU.

B mnane peanu3zanuu TMEpBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIUX (PYHKIIHMA
IEJIOCTHOM CHUCTEMBI CPEIHEro OOIIero oO0pa3oBaHMs MPH W3YUYEHHH IpeaMeTa «XUMHs» Ha
yrIyOoJIEHHOM ypOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAaKUE LIETTH U 3a]]a4H, KaK:



® BOCITUTaHNE YOSKIEHHOCTH B TTO3HABAEMOCTH SIBJICHUN MPUPOBI, YBAKEHUS K MIPOIIECCY
TBOpUYECTBAa B OO0JIACTH TEOPETUYECKUX U MPHUKIAJHBIX MCCIEIOBAaHUN B XHMHU,
dbopMUpPOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH,

® pa3BUTHE MOTHBAIMHM K OOYYCHHIO W TO3HAHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUYCCKHUX [ICHHOCTEH;

® pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaromuxcsi,  (GOpMUpPOBaHHE Y  HUX  CO3HATENBHOTO  OTHOIICHHUA K
caMoOOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIENIHON
npoecCHOHaNbHOM U OOLIECTBEHHOW MEATEIBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3/IOPOBBIO U IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HH;

e popMHupoBaHME YMEHHII W HaBBIKOB PAa3yMHOTO IPHUPOOIOJIb30BAHUS, Pa3BUTHE
9KOJIOTHYECKOH  KYJNbTYpbl, NPHOOpETEHHUE  OMbITa  OOIIECTBEHHO-TIOJE3HOM
AKOJIOTMYECKOU JIEATEIBHOCTH.

OO01iee 4YUCIIO YacoB, MPEIYCMOTPEHHBIX I M3y4eHUS XUMHUH Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 waca (3 gaca B
Heneno), B 11 kimacce — 102 gaca (3 vyaca B Heleno).

YUYET PABOYEN ITPOI'PAMMBI BOCITUTAHUS

Peanu3anuss BOCHIUTATENBHOTO MOTEHIMANA YPOKOB XHMMHUHU (YPOUHOH JIESTEIHHOCTH,
ayJUTOPHBIX 3aHATUH B paMKaXx MAaKCUMaJbHO JIOIYCTMMOM y4eOHOW  Harpysku)
IpeycMaTpHBaeT:

MaKCHUMaJIbHOE HCIIOJIb30BaHUE BOCHUTATEIbHBIX BO3MOXKHOCTEH copepikaHusi ydeOHOro
Kypca s (HOpMHUpOBaHHS y OOYYArOMIMXCS POCCHMCKHX TPAaIUIIMOHHBIX JTYXOBHO-
HPaBCTBEHHBIX U COLIMOKYJIBTYPHBIX HEHHOCTEH, POCCHHCKOTO HMCTOPHUYECKOTO0 CO3HAHMs Ha
OCHOBE HCTOPUYECKOTO IPOCBELICHUS; MOJ00p COOTBETCTBYIOWIETO COAEPKAaHHUSA YPOKOB,
3aJJaHHii, BCIOMOTaTeIbHbIX MaTepHaIOB, MPOOJIEMHBIX CUTYallUi AJIs1 00CYKICHUH;

y4€T IIeNIEBBIX OPUEHTHUPOB PE3yJIbTATOB BOCIUTAHHS B ONPEACICHUU BOCIHTATEIHHBIX
3aJa4 ypOKOB, 3aHATUH;

BKITIOYCHHE YUYUTENSIMH B KOHCIEKTHI (TEXHOJOTMYECKHE KapThl) YPOKOB TEMAaTHUKH B
COOTBETCTBUH C KaJ€HJapHBIM IJIAHOM BOCIIUTATENbHOMN paboThI;

BBIOOpP METOJIOB, METOJMK, TEXHOJIOTHUH, OKa3bIBAIOIINX BOCIHTATEIIEHOE BO3ACHCTBUE Ha
JUYHOCTh B COOTBETCTBUM C BOCHHMTATENbHBIM HJIEAJIOM, IENbI0 M 33JadyaMHM BOCIUTAHMS,
IIENIEBBIMA OPHEHTHUPAaMHU PE3yJIbTaTOB BOCHHUTAHUS; pEAM3aIlUI0 MPHOPHUTETa BOCIUTAHHS B
y4eOHOI e TeTbHOCTH;

NpUBJICUYeHIE BHUMAHUS OOYYaIONIMXCS K IICHHOCTHOMY aCIeKTy M3y4aeMBIX Ha ypOKax
OpPEIMETOB, SBICHUH W COOBITUH, WHUIMUPOBAHUE OOCYXIEHUH, BBICKAa3bIBAaHHH CBOEro
MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITHSIM, SIBIICHHSIM,
JHULIAM;

NPUMEHEHWE HWHTEPAKTHBHBIX (GopM  ydyeOHOW pabOoThl -  HHTEIIEKTYyaJbHBIX,
CTUMYJIMPYIOIIMX TI03HABATEJIbHYI0 MOTHBAIMIO, WIPOBBIX METOAMK, AMCKYCCHUH, NAIOIIMX
BO3MOXXHOCTh TPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO IHaiora; TPYMIIOBOW pPabOTHI,
KOTOpas YYUT CTPOMTH OTHOIICHUS W JeHCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET pa3BUTHIO
KPUTHYECKOTO MBIIIJICHHUS;

noOyx/ieHue oOyJaromuxcst COOMI0JaTh HOPMBI TIOBEACHHUS, MpaBUia OOILEHHUS CO
CBEpCTHUKAaMM M TEJarorndeckMMyu pabOTHUKAMHU, COOTBETCTBYIOIME YKJIAAY IIKOJIBI,
YCTAHOBJICHHE U MOAJIEPKKY JOOPOKENTaTeNbHOM aTMOoCc(hepsl;

OpraHu3allil0 HACTaBHUYECTBA MOTHUBUPOBAHHBIX U 3PYAMPOBAHHBIX OOYYarOIUXCS Hal
HEYCIECBAIOIMMHI  OJHOKJIACCHHUKAaMHM, B TOM 4YHCIE C OCOOBIMH 0Opa30BaTeNbHBIMU
HOTPEOHOCTAMH, AAIOLIET0 OOydYalOUIMMCS COLMAIBHO 3HAYMMBIM OMNBIT COTPYJHHYECTBA H



B3aMMHOM ITOMOIIIH;

WHULIMUPOBAHUE W TIOJJIEPKKY HCCIIEIOBATEILCKOM JIEATEIbHOCTH OOyYaroIIuXcs,
IJIAHUPOBAHUE U BBIIIOJIHEHUE VHIMBUYAIbHBIX U TPYIIIOBBIX MPOEKTOB BOCIUTATEIBHON
HaIpPaBJICHHOCTH.

IJIAHUPYEMBIE PE3YJBTATBI OCBOEHMSI YYEBHOI'O MPEJMETA
«XUMMSI» (BA30BBIil YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

B coorBeTrcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpPE JIUYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeamMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooimero obpazoBaHus
BBIJICJICHBI CJICIYIONIME COCTABJISAIONINE: OCO3HAHUE O0YYaIOMMMUCS POCCUMCKON TPaXKIaHCKON
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTUIO, CAMOCTOSITENILHOCTH M CaMOOMPEAETICHUIO;
HaJIMYyue MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYYaroIIMUXCS
PYKOBOJCTBOBATbCS MPUHATHIMH B OOIIECTBE MpaBWJIaMH U HOPMAaMH TIOBEJICHUS; HaIU4Ke
IIPAaBOCO3HAHUS, SKOJOTHYECKON KYJIbTYphI; CIIOCOOHOCTb CTaBUTh LIEJIM U CTPOUTH KU3HEHHbIE
TUTaHBI.

JIMYHOCTHBIE PEe3yIbTAaThl OCBOCHUS NpenMeTa «XUMUS» OTPakaroT cPOPMHPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM JesATENIbHOCTH 00yUYaloluXcs B MPOIlecce peann3aun
00pa3oBaTeNbHON AESTEIHHOCTH.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH 00YUJAIOMIUXCs B MPOLIECCE pealln3aluiu
00pa3oBaTenbHOH 1eATENbHOCTH, B TOM UHCIIE B YACTHU:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

OCO3HaHUA 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXKIMYHOCTHBIX OTHOIICHHUN B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnn yueOHbIX U MTO3HABATEIbHBIX 3a/1a4, BHITOJIHEHHH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI IPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAHI0 OTE€YECTBEHHOMU
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOPYECTBA B OOJIACTU TEOPUM U MPAKTUYECKOTO IMPUIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHbIE HAYKH €CTh pPe3ylbTaT NAJTUTENbHBIX HAOIIOACHHUIA,
KPOTOTJIMBBIX IKCIIEPUMEHTATHHBIX MTOMCKOB, TOCTOSTHHOTO TPY/1a YIEHBIX U MPAKTHKOB;

WHTEpeca M I[I03HABATENIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOUIEM aHAJIU3e
nH(pOpMAIUK 0 MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBS3aHHBIE C XUMUYECKUMHU SBICHUSMHU, U
INPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIGHUBAaTh CBOE IOBEJACHHE U MOCTYNKH CBOMX TOBApHUINEW C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTeH 3I0pOBOro M 0e30MmacHoro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;



cOOIIIO/IEHHsT TIPaBUI OE€30MacHOr0 OOpaIleHusl ¢ BEIIEeCTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU, B TPYZOBOU I€ATENBHOCTH;

NOHMMAHHS LEHHOCTH NPaBWJ HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO O€30IacHOro
IIOBEJICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS alKOToJIs,
HapKOTHKOB, KypeHHUsI);

5) TpyaoBOro BoCIMTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKON JESTEIbHOCTH,
OOLIECTBEHHO I10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PCIICHUM IPAKTUYECKUX 3a4ad COLUAIbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY HM3Y4YEHHIO NMpo(deccuil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XXCHHUs K TPYLY, JTIOASIM TPYyJla U pe3ysbTaTaM TPYAOBOH IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccun U pealn3aluy COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XHMMHH, HHTEPECOB U IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K MPUPO/E KaK UCTOYHHUKY CYILIECTBOBAHUS
JKU3HU Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHON Cpebl;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTUKEHUN XUMUU Ul PELLIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPUATHS JNEHUCTBUM, MPUHOCAIIMX BpPEJ OKPYXKAIoUIeH MpUpPOAHON cperne,
YMEHUSI MPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITa
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKM U
00I11eCTBEHHOM MPaKTHKY;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/IaHUHU LEJIOCTHOTO MPEACTABICHHUS 00 OKpYKaIoLIeM
MHUpE KaKk O €IMHCTBE MPHUPOJAbI U 4YeJIOBEKa, B MO3HAHWM IPUPOJIHBIX 3aKOHOMEpPHOCTEH U
peLeHnH pobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJS COBPEMEHHON IUBWIM3AIMU: B €€
TYMaHHCTUYECKON HArpaBleHHOCTH M BaXXKHOW POJIM B CO3/JaHUM HOBOM 0a3bl MaTepUalbHOM
KYJIbTYpBbI, B pEHIEHUH ITI00ANBHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHM MEIHIIMHBL,
o0ecreyeHny yCIOBUM yCIIEUTHOTO TPyAa U SKOJIOTHYeCKH KOM(MOPTHOM KU3HU Ka)KJ0T0 4JieHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TPAaMOTHOCTHM: IIOHMMaHMs CYIIHOCTH METOIOB IIO3HAHHA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIb30BATh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBICHHM OKpYXKAIOIEro MUpAa M HPOMCXOIAIIMX B HEM H3MEHEHHH,
yMEHUS 1e7aTh 000CHOBaHHbIC 3aKIIOUEHHS HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C LICJIBIO MTOJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO MCIOIb30BATh XMMUYECKHUE 3HAHUS JJISl PELICHUs TPoOIieM
B PEAJIBHBIX )KMU3HCHHBIX CUTYALHAX;



WHTEpeca K MO3HAHUIO, UCCIIEI0BATEIBCKON eI TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH TIO0 XUMHH B COOTBETCTBHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iMyHbIX chepax mpodeccuoHaTbHON
NEeSITETTHHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHS NPOTPAMMBI IO XMMHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC JUISI (OPMHPOBAHUS MHPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MexXnpeaMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPAXKAIOIIKE LEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIEI0OBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBaronie (HOpMUPOBaHHE (PYHKIMOHAIBHONH T'PAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh ~ OOYYAIONIUXCS ~ HUCIOJB30BaTh  OCBOCHHBIC  MEKIUCIUIUTMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJIbHBIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLIMAJIbHOM MTPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YUCOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU J1€HCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCUTH pe3yanaTLI JACATCIIBPHOCTH C IIOCTAaBJICHHBIMU LICIIAMMU,

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOIO MBILUIEHUS: BBIICIATh
XapaKTeprle HpI/ISHaKI/I HOH?[TI/II\/’I 158 yCTaHaBJ'II/IBaTB X B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHATUS JUIsI OObSICHEHUS OTJENbHBIX (DAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHUA U KpI/ITepI/H/I JJIA Knaccn(bm(aunn BCIIIECTB U XUMHNYCCKHUX peaxum‘fl;

yCTaHaBIUBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3U MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PpaCCYKIEHHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHHSX, (OPMYITUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHSTh B TPOIECCE MO3HAHUS HCIONIb3yeMble B XMMHUHU CHMBOJIMUYECKUE (3HAKOBBIC)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
xumMudeckas (GopMyna, ypaBHEHHE XHUMHUYECKON pEeakiuu — TMpU PEIIeHuHd Y4eOHBIX
IIO3HABATCJIIbHBIX H Hp&KTH‘I@CKI/IX 3aaa4, HpI/IMeHSITB HAa3BAHHBIC MOJICIIBHBIC HpG}ICTaBJ'IeHI/ISI
JUISL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHil.

2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIaACTh OCHOBaAMU MECTO0B Haquoro ITO3HAHHS BCIICCTB U XUMHNUCCKUX peaKuHﬁ;

dbopMyIupoBaTh IENM M 3aJa4d  HWCCJICIOBAHMS, HCIOJb30BaTh ITOCTABICHHBIC W
CaMOCTOSTCIIBHO C(bOpMy.HI/IpOBaHHBIe BOHpOCBI B KQUECTBEC I/IHCTPYMGHTa IIO3HAHHUSI U OCHOBBI
1151 GOPMHUPOBAHUSI TUTIOTE3HI TI0 MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

BJIaACTh HaABBIKAMU CaMOCTOATCIBbHOI'O HJIaHI/IpOBaHI/ISI )41 HpOBelleHI/IH y‘-IeHI/I‘IeCKI/IX
SKCTIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAONIOAATh 32 XOAOM TMPOIECCa, CAMOCTOSTEIBHO



IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh 000OLIEHHS UM BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOIOB PpEIHICHHS
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METO/I0B IO3HAHMS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B  pa3IM4YHBIX HCTOYHUKAX MHPOpMAaLUU (HAYYHO-TIOIYJIsIpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHAJIM3UpOBaTh HMH(DOPMAIMIO pPA3IMYHBIX BHUJOB MU (QOPM MpEACTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTH;

(GbopMynupoBaTh 3ampOoChl M INPUMEHATh Pa3IMYHbIE METOJbI NPH IOMCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GOpPMY IpeAcTaBieHus HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAyYHBIH $3bIK B KayecTBE CpeACTBAa INpU paboTe € XUMHUYECKOH
uHpOpMaLKel: MPUMEHATh MEXIpeIMeTHbIe ((U3MUYEeCKue W MaTeMaTW4ecKhe) 3HaKh |
CUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTIAJHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCY>KIa€MOI TEMBI B XOI€ TMaJIoTa U/UITU JUCKYCCHH,
BBICKA3bIBaTh UieH, GOPMYITHUPOBATH CBOM MPEATIOKEHUS OTHOCUTENILHO BBIMTOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNATh C MpPE3EHTalUel pe3yabTaTOB IMO3HABATEIbHOU AESTENBHOCTH, MOJYUYEHHBIX
CaMOCTOSTCIIBHO nJIn COBMECTHO co CBepCTHI/IKaMI/I HpI/I BBIIIOJIHCHUHN XHUMHWYCCKOI'O
DKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl IO HCCIEIOBAHHIO CBOIMCTB HW3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOro mpoekTa, U (OPMYIHPOBATh BBIBOJABI MO PE3yJbTaTaM MPOBEIEHHBIX
WCCIICTOBAHHM MyTEM COTTIACOBAHMSI MO3ULIUN B XO7€ 00CYXICHUS U 0OMEHA MHEHHSIMH.

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSITENIbHO TJIAHUPOBaTh U OCYILECTBISTH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBINOJHEHUM Y4eOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IMOJIyYe€HUs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI MO XUMUU Ha YIiyOJIE€HHOM YpPOBHE Ha
YPOBHE CpEeIHEro oOLIero 0O0pa3oBaHMs BKIIOYAIOT crienuUYecKue A y4eOHOro mpeaMmera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CHOCOOBI JIEHCTBUM IO OCBOEHUIO, WHTEPIpETAlH U
npeoOpa30BaHUIO 3HAHHM, BUABI IEATEILHOCTH 10 TMOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAaHUW B Pa3IMYHBIX y4YEOHBIX CUTYyallUsX, a TakKXKe B peajbHBIX MXU3HEHHBIX CUTYallUsX,



CBSI3aHHBIX C XuUmueil. B nporpamMme 1o XUMHUHU MPECAMCTHBIC PC3YJIbTAaThbl MPCACTABJICHBI I10
rogaM U3yUCHUA.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUsD OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe M 3HAYEHMHU OPraHUYECKOM XHUMHH B
CUCTEME €CTECTBEHHBIX HAYK M €€ PO B 00CCIICUCHUN YCTOMYMBOTO Pa3BUTHSI YEIIOBEUSCTBA B
pelieHrur MpoOJIeM IKOJIOTUYECKOM, PHEPreTUYecKol M MUIIEeBON 0€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3JaHHMH HOBBIX MATEPHAIOB, HOBBIX HMCTOYHHKOB JHEPrHUH, B OOECIEUYCHUU
paloHaIbHOIO MPUPOJIONOIB30BaHMS, B (DOPMUPOBAHUU MUPOBO33PEHUS U OOLIEH KYIbTYpbI
YeJIOBeKa, a TaKkKe DKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHUYECKMX 3HAHUW, KOTOpPAs BKIIOYAET: OCHOBOIOJIAraroIIne
HOHATHS — XMUMHYECKHI DJJIEMEHT, aToM, SIIPO M JIEKTpOHHAas 00ojouka aroma, S-, p-, d-
ATOMHBIC OpOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHSI aTOMa, THOPHUIU3AlUS aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHUIATENLHOCTb, CTEINEHb OKUCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJISPHBIA O00BEM, YIJIEPOJIHBIA CKEJET,
GbyHKIIMOHAIbHAS TPYMIa, paiuKal, CTPYKTypHble (opmysbl (pa3BEPHYTHIE, COKpAIIEHHEBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasi W MPOCTPAHCTBEHHAas (reoMeTpHdYecKasi, ONTHYecKas),
MU30MEpPbI, TOMOJIOTUYECKUN PsZl, TOMOJIOTH, YTIEBOAOPOABI, KHCIOPOA- M a30TCOAEpIKallue
OpTraHWYECKUE COCJAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIJISIPHBIC
COEIMHEHUS; TeOpUH, 3aKoHbl (mepuoaunueckuit 3akoH JI. M. MenneneeBa, Teopusi CTpOCHHS
opranmyeckux BemecTtB A. M. byrnepoBa, 3akOH COXpaHEHUS MAacChl BEIIECTB, 3aKOH
COXpPAaHEHUsS M TMPEBPALEHUS DSHEPrUM NPH XHUMHYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllhue B OCHOBE TMOHHUMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKHX SIBIICHUM; TMPEICTAaBIEHUS O MEXaHU3Max
XUMHUYECKUX PEaKIUd, TEPMOJUHAMUYECKMX W KHUHETUYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O B3aWMMHOM BJIHMSHHHM aTOMOB U TPYII aTOMOB B MOJEKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opueHTanTsl | U Il poxa); dakromornyeckue cBeAeHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOJIB30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTUUYECKOW JIEATETbHOCTH YeJIOBEKa, OONMX HAyYHBIX MPUHIUMNAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha IPUMEpE MPOU3BOACTBA METAaHOIA, TePepadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTEPHbIE MPU3HAKU TOHATUM, YCTAaHABINBATh
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAHUU COCTABa, CTPOEHUS U
CBOICTB OPraHUYECKUX COCTUHECHUI;

c(hOpMUPOBAHHOCTh YMEHUH:

MCITOJTH30BATh XUMUUYECKYIO CUMBOJIMKY JIJISI COCTABJICHHSI MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX M CKENETHBIX ) (POPMYIT OpraHUYEeCKHUX BEIIECTB;

COCTABJISITh ypaBHEHUS XUMHUYECKMX PEaKIUid ¢  PaCKphIBaTh WX CYIIHOCTH:
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKIIMH  MOCPEJACTBOM  COCTABJIEHHUS  AJIEKTPOHHOIO
OayaHca JTHUX pEaKIWW, peakIuii HWOHHOTO OOMeHa MyTEM COCTaBJICHUS WX TIOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

W3TOTaBIMBATh MOJIETM MOJIEKYJ OpPTraHWYeCKHX BEMIECTB I WIUTIOCTPAIlMA  HUX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOECHUS;

c(OpMUPOBAHHOCTh YMEHUM: yCTaHABINBATh MPUHAJICKHOCTD U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB TI0 X COCTaBY M CTPOCHHIO K ONMPEACIEHHOMY KIIACCY/TPYIIE COSTMHEHUH, 1aBaTh UM
Ha3BaHUsA 1Mo cucreMarnyeckoid HoMmeHkinarype (IUPAC) u npuBonuTh TpuBHAIbHBIE HA3BaHUS
Il OTHENBHBIX TMPEJCTAaBUTENCH OpPraHMYEeCKUX BEIIECTB (PTWIIEH, AalleTHJIeH, TOIYOJI,
[JIMLEPUH, STUJICHIJINKONb, (eHon, QopManbaerua, amneTaabJeru], aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAasl KHUCJOTa, CTE€ApUHOBAsi, OJICMHOBAs, MaJbMUTUHOBAS KHUCJIOTHI, TJULUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOI U IPYTHUE);



c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BUJ XUMHUECKOW CBS3HM B OPraHUYECKHUX
coeMHEHUX (KOBaJCHTHAs U MOHHAS CBSA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH MOJOKEHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTpOCHHUS;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XMMHUYECKHE CBOMCTBA THUIIMYHBIX MPEACTABUTENICH Pa3IMUHBIX KJIACCOB OPIaHUYECKUX BEIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKCHOB, AJKaJMEHOB, AJKUHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, AIbJETUOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOECIUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, IU- U MOJIHCAXAPUIIOB),
WIUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXAY HHMHU YPaBHEHHSMH COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKIH ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX IPHUMEpPax XapakTep
3aBHCHUMOCTH PEaKLIMOHHON CIOCOOHOCTH OpPraHMYECKUX COEAMHEHUN OT KPaTHOCTH M THUIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOUYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBINA Ta3, Yroib), CIOCOOBI €ro mepepaboTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB NepepaboTKu;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O €CTECTBEHHO-HAYYHBIX MeETOJax
MO3HAHUS — HAONIOIEHUH, W3MEPEHUH, MOJCIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(OpMUPOBAHHOCTh ~ YMEHHSI IPUMEHATH OCHOBHBIC  OMNEPALMU  MBICIUTEIHLHOU
NEeSITeTbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O00O0O0IIEHHe, CHUCTEMAaTH3alUIO, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBsI3€l — 7151 U3Y4YEHUsI CBOMCTB BELIECTB U XUMUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XHUMUYECKUX 3HAHHUN C TIOHATHIMHA U
OpPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOTO
MOHMMaHHS CYINIHOCTH MaTepHajJbHOTO €IUHCTBA MHpPA, UCTOJIH30BATH CHCTEMHBIE 3HAHUS II0
OpPraHMYeCcKOl XUMHMHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUH, UMEIOIIUX €CTECTBEHHO-
HAYYHYIO TIPUPO.TY;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHl MO XUMUYECKUM (opmynam u
YPaBHEHHUSIM XUMHUYECKUX PEaKIMi C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacu€Thl M0 HAXOXKICHHI0O XUMHYECKOW (hOPMYIBI BEIIECTBA 10 W3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHIA: TPOTHO3MPOBATH, aHAIM3UPOBATh W OLEHUBATH C TO3HIINN
HKOJIOTHYECKOM ©0€30MacHOCTH MOCHEACTBUS OBITOBOM M MPOU3BOJCTBEHHOH IEATEIHHOCTH
YEJIOBEeKa, CBS3aHHOM C TIEpepabOTKON BENIECTB, HWCIOJIb30BAaTh TOJYyYEHHBIE 3HAHUS IS
HPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENTFHO TUTAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIEPUMEHT (TIOJIyUe€HHE U U3Y4YEeHUE CBOMCTB OpraHMYECKHX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IMYHBIX KJIACCOB W KUCIOPOJCONEPKAIIUX OpPTaHWYECKHX BEIIECTB,
pelIeHre OSKCIEePUMEHTAIBHBIX 3a/Jad M0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofieHreM TMpaBWwil  0€30MacHOr0  OOpallleHUus C  BeleCTBaMU U JIaOOpaTOpPHBIM
o0opynoBanuem, (opMyIUpOBaTh IeJIb HMCCICIOBAHUS, NMPEICTABIATh B pa3iIu4yHONl (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOJI01aTh TMpaBUJIa IKOJOTHYECKH IIEJIeCO00pa3HOr0 MOBEACHUsI B OBITY M TPYIOBOM
NEeSTeIbHOCTH B LEISIX COXPAHEHHUS CBOETO 370pPOBbs, OKPY)KAIOLIEH NPUPOAHON cpensl U
JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

0CO3HAaBaTh ONACHOCTh TOKCHYECKOTO JEHCTBHMS Ha JKMBBIC OPIaHU3MBI OINpPENeIEHHBIX
OpraHMYEeCKHX BEIIECTB, MOHUMAas cMbIch noka3arens [1/1K;



aHATM3UPOBaTh  LIE€JIECOOOPAa3HOCTh  MPHUMEHEHHS  OpPraHWYECKMX  BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY € TOUKH 3pEHHSI COOTHOLIEHUS PUCK-T10JIb3a;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
MHPOpPMALlUM B Pa3IMYHBIX UCTOYHUKAX (HayyHas M ydyeOHO-Hay4dHas JHUTeparypa, CpeicTBa
MaccoBoil HMH(popmauuu, VHTEpHET W apyrue), KPUTUUECKH aHATU3UPOBATh XHMHUYECKYIO
uHpopMaLnIo, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C ITOCTABICHHOW y4eOHOMN
3a/1auen.

11 KUIIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HEOpraHHYECKas XUMUS
OTpaXkaroT:

c(OPMHPOBAHHOCTH MPEICTABICHHIA: O MATEPHUATILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSX
Y II03HAaBAaCMOCTHU SIBJICHUM NPUPOIBI, O MECTE U 3HAYCHUM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U €€ poJ B 00ECIIEYeHNH YCTOWYMBOTO PAa3BHUTHUS, B PEHICHUH MPOOJIEM >KOJIOTUIECKOM,
SHEpPreTMYecKoil M MuIeBOM 0e30MacHOCTH, B Pa3BUTHMM MEAMLMHBI, CO3JaHMHM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrud, B  OOECHEUEHUU  PallMOHAIBHOIO
IPUPOIONOIb30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 00ILEl KYIbTYphl YeNIOBEKa, a TAKKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBBIO U IIPHUPOTHON CPEIC;

BIQJICHUE CUCTEMOM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aroMHBIe OpOHMTAIM, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aToMa, THOpHIU3ALus
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPULATEIbHOCTh, CTENEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHAas, MOHHAs, METAUINYecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEaKLHUs, PacTBOP, SJIEKTPOJUTHI, HEIIEKTPOJINTHI,
JJIEKTPOJIUTUYECKAsd  AUCCOLMALUA, CTENEeHb AUCCOLMALIMM, BOJOPOAHBIA  IIOKa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBON 3(h(PEKT XUMHUUECKON peakly, CKOPOCTh XUMHUECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKON
quccounanuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALIEHUS JHEPTUU NP XUMHUYECKUX PEaKLMAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUsA, JIEKAIIUE B OCHOBE INOHUMAaHUs INPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBJIICHHUM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
UOHHO-MOJIEKYJIIPHOM ¥  HAJIMOJCKYJSIDHOM YPOBHAX; MPEIACTaBICHUA O MeEXaHU3Max
XUMUYECKUX PEaKUUH, TEPMOAMHAMHUYECKMX W KHHETHMYECKHMX 3aKOHOMEPHOCTAX HX
IPOTEKaHUs, O XHMMHWYECKOM DPABHOBECUH, pacTBOpaXx U  JUCIEPCHBIX  CUCTEMAax;
dakTosornyecKkrue CBeJeHUsI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MNPAKTUYECKOM JEATEIIbHOCTH 4YelOBeKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIE MIPU3HAKH MOHATHH, yCTaHABIUBATD
UX B3aMMOCBA3b, HCIIOIB30BATh COOTBETCTBYIOIIME MOHATUSA NMPU OMNHCAHWM HEOPTaHWYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJHMKY JUIsI COCTaBIICHUS
dopMyn BemIeCTB M ypaBHEHHH XUMHUYECKUX pEaKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbIE Ha3BAHUS OT/ICIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUS ONPENIENATh BAJICHTHOCTh M CTENIEHb OKHCICHUS XUMUYECKUX
JJIEMEHTOB B COEJMHEHUSX, BHUJ XMMHUYECKOH CBS3U (KOBAJICHTHAs, MOHHAs, METAJUINYECKasd,
BOJIOPOJHAs ), TUIl KPUCTAUINYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

C(OPMHUPOBAHHOCTE YMEHHS OOBSCHATh 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJA
XUMHUYECKON CBSI3M M TUIA KPUCTAJUIMYECKOH peIméTKH, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOU CBA3H;

c(OPMHPOBAHHOCTh YMEHHH: KJIACCH(PULIMPOBATh: HEOPraHMYECKHE BEILECTBA IO HX
COCTaBy, XMMHUYECKHE PEAKIMM 10 Pa3IUYHBIM NpHU3HAKaM (YMCIy U COCTaBy pearupyrolmx



BEIIECTB, TEIUIOBOMY J3(PQEKTy peakliuu, H3MEHEHHUIO CTeNEHEH OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTaju3atopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHHUS W
KPUTEPUU JJIs KIIACCU(PUKALINY U3YU4aeMbIX BEIICCTB U XMMHYECKHUX PEaKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHMsI PACKpbIBaTh CMBICI Tiepuoauyeckoro 3akona J[. .
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO () YHKIIHH,

c(OpMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XUMHUYECKHX JJIEMEHTOB TMEepBOro—4eTBEpTOoro mepuoaoB Ilepumommueckort cucremsr JI.H.
MenieneeBa, UCHOJIb3Ys MOHATHUS «IHEPrETUUYECKUE YPOBHHUY, «IHEPre€TUUYECKUE TOJTYPOBHH,
«S-, p-, d-atomHble OpOUTAIN», «OCHOBHOE M BO30YKIEHHOE JHEPreTHUCCKUE COCTOSHUS
aToMay»; OOBICHITh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB W WX
COEIMHEHMH 10 niepuojaM u rpynmam Ilepuoguyeckoii cucremsl [. . MeneneeBa, BaJl€HTHbBIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JI0YEK;

c(OpMHUPOBAHHOCTh YMEHHUMU: XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHYECKHE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXAATh CYIIECTBOBAaHUE T'€HETHYECKOM CBSI3U
MEX1y HEOPraHUYECKUMU BEIIECTBAMU C TIOMOIIBIO YPAaBHEHH COOTBETCTBYIOIIMX XUMHUECKUX
peaKuuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuil MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca 3TUX PEeakKlMi; peakiuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPalIEHHBIX HOHHBIX YpaBHEHH; peakiuit
THAPOIIN3a; PEaKIUi KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA W
ATIOMHUHHS);

c()OPMUPOBAHHOCTh yMEHHS OOBSICHITH 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECCKHX
peakuuii ¢ y4€ToOM HX DSHEPreTMUYECKHMX XapaKTEPUCTUK, XapaKTep H3MEHEHHUsS CKOPOCTHU
XUMUYECKON pEaKIMu B 3aBHCHUMOCTH OT PA3JIMYHBIX (DaKTOPOB, & TAKKE XapaKTep CMEIICHUS
XUMHYECKOTO PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUUYECKHE PEAKIIUHU, JICKAIUEe B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHUS CEepPHOW KHUCIOTBhI, aMMHakKa, OOIIue HaydHble MPUHITUIIBI
XUMHUYECKUX TPOU3BOJCTB; 1EIEeCOO00Pa3HOCTh TPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOT'O TIO3HAHUS SIBJICHUIN
npupoabl — HaOMIOJeHHWe, U3MEpEHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peanbHBli U
MBICJICHHBIN), HUCTOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHSATh 3TH 3HAHUS TpHU
HKCIIEPUMEHTAJIbHOM HCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIC, MPAKTHIECKOM IEATETLHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C MOHATUSMU U
MPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB Ui 0o0Jiee OCO3HAHHOTO
MOHUMaHUS MaTepUaIbHOTO €IMHCTBA MUDA;

c(hOpMUPOBAHHOCTh YMEHHSI TIPOBOJUTH PACUETHI: C UCIIOIH30BAHUEM TIOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAST KOHIICHTPAIIUs»; MACChl BellecTBa Win 00bhEMa raza
M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCE MM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB; TEIUIOBOTO 3(pdeKTa peakinu; 3Ha4eHUs BOJOPOIHOTO TIOKA3aTels PaCTBOPOB KUCIOT
W IIeNoYel ¢ WM3BECTHOM CTENEHBIO JUCCOIMAINM, Macchl (00bhEMa, KOJWYECTBA BEIECTBA)
MPOJIYKTa PEaKIMH, €CIM OJHO M3 MCXOAHBIX BELIECTB JAHO B BUJIE PACTBOpPA C ONMpPEAEIEHHON
MacCoOBOHM J10JIel pPacTBOPEHHOTO BEIIECTBA WM JIaHO B H30BITKE (MMEET MPUMECH); IOJHU
BBIXO/Ia MTPOYKTA PEaKIuu; 00BEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSATEIBHO IJIAHUPOBATh W MPOBOJUTH XUMHYECKHUI
AKCIIEPUMEHT (TIPOBEICHUE PEAKIIUii HIOHHOTO OOMEHa, TOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPTaHWYECKHUX BEIIECTB, OMPEICICHNE CPeIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHIAUKATOPOB,
W3YYCHHUE BIUSHUS PA3HYHBIX (HAaKTOPOB HA CKOPOCTh XHUMHYECKOW pEaKIH, peIIeHue
SKCTIEPUMEHTAIBHBIX 3a7a4 1Mo TemMaMm «Metamisl» u «HeMeramisl»y) ¢ coOMOICHHEM MPaBUIT



Oe3omacHoro oOpalleHus C BeleCTBAMU U JTAOOpaTOpPHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
LeNb HCCIENOBaHUS, MPEACTaBIATh B pa3IuyHOM (opme pe3ynbTaThl SKCIEPUMEHTA,
aHAJIM3UPOBAThH U OILICHUBAThH UX JOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHHUM: COOII0OATh MpaBUja MOIb30BAHUS XUMUYECKOU MOCYION U
nabopatopHbIM 000pyOBaHUEM, OOpAIlleHUs ¢ BEIIECTBAMU B COOTBETCTBUHU C WHCTPYKIUSIMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOIMYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOM [EATEIHHOCTH B IEISIX COXPAHCHHS CBOETO 3/I0POBBS,
OKpY’KallIllel NPUPOAHOW cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh
OMAacHOCTh TOKCHYECKOTO JEHUCTBHUSI HA KUBBIE OPraHU3MBI OIPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, TOHMMAas cMbIcl noka3arens I1J1K;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uWHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYCCKH aHATH3UPOBATH XHUMHYCCKYIO
uH(popMalrIo, repepadaTbiBaTh €€ U KCIOJIb30BaTh B COOTBETCTBUH C IMOCTaBICHHON yueOHOMU
3a/1a4en.

COJIEP)KAHUE YUYEBHOI'O IIPEJMETA «XAUMMWSI» (FA30BBI YPOBEHD)
10 KJIIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XMMHH.

[lpenmer W 3HAYeHWE OPTraHUYECKOM XHMHH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCTUHEHUM.

ONEeKTPOHHOE CTPOEHUE aTroMma YIJepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa YIJepoAa. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTanel yriaepoaa. MexaHu3Mbl 00pa30BaHUSI KOBAJIEHTHOM
cBsi3U (OOMEHHBIH M JIOHOPHO-AaKIENTOPHBIN). THUIBI MepeKpbIBaHUS aTOMHBIX OpOUTalel, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoitHas cBs3b. CrnocoObl paspbiBa CBsi3el B MoOJIEKyax
oprannveckux BeuecTs. [loHsTHE 0 cCBOOOAHOM pajnuKaie, Hykjaeo(puie u IeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTABICHUS] O CTPYKTYPE MOJIEKYJ. 3HAUEHNUE TEOPUN CTPOEHUSI OPTraHUYECKUX COEAUHEHHUN.
MonekynsipHble U CTPYKTypHbIe (QopMmyibl. CTpyKTypHbIE (QOPMYIbl pa3iIMYHBIX BHAOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wnsoMepum: CTpyKTypHad,
MPOCTPAHCTBEHHAsA. JJEKTPOHHBIE H(PGEKThl B MOJIEKYJIaX OpPraHMYECKHUX COEJAMHEHUN
(MHIIyKTUBHBIA U ME30MEPHBIH 3 PeKTsI).

[IpencraBienue o kiaccudukanuy opranndeckux Bemiects. [loHsTHEe 0 QyHKIIMOHAIBLHON
rpynne. I'omonorus. ['omonornueckue psaael. Cuctemarnueckas HOMEHKIATypa OpraHM4eCKHX
coequaenunii (IUPAC) u TpuBnansHble Ha3BaHHUS OTIEIBHBIX MPEICTABUTEICH.

OcobenHoctn W Kjnaccu(uKanus — OpraHMYeckux  peakuumi.  OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUU.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
oOpa3laMu OpraHM4eckuX BEIIeCTB W MaTepUallaMUd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYecKHUX BEIIEeCTB IpH HarpeBaHuu (IJIaBieHHe, OOyrIMBaHWE U TOPEHHE),
KOHCTPYMPOBaHHUE MOJEIIEH MOJIEKYJI OPraHUYECKUX BELICCTB.

Yriaesogopoasbl.

Ankanbl. ['oMolorudeckuii psii ainkaHoB, oOmias ¢popMyra, HOMEHKIATypa U U30MEpHs.
DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOINEKYJ alKaHOB, SP>-THOPHMAM3AIMS ATOMHBIX
opOuTaneit yrieponaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.



XVMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEPU3aLUH, JETUIPUPOBaHMUS,
UUKIU3aliy, [HPOJU3a, KpekuHra, ropenus. IlperncraBieHwe o MeXxaHU3ME peakUuil
pasivKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl OTy4eHUs U MPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mmas Gpopmyrna, HOMeHKIaTypa u u3oMmepusi. OCOOCHHOCTH CTPOCHHUS U
XHMHUYECKUX CBOMCTB MaJbIX (IMKJIOMPONAaH, LIHUKIOOyYTaH) M OOBIYHBIX (IMKJIOIECHTAaH,
[UKJIOTeKCaH) MUKJIoaNKaHOB. CriocoObl MOJyYeHUs U IPUMEHEHHE IIMKI0ATKAHOB.

Anxkensl. ['omonornyeckuil psij ajakeHoB, oOmas Gpopmysa, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKY] aJKEHOB, SP’-rHOpUIM3alMs aTOMHBIX opOuTaneii
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reoMmerpuieckas (Iuc-tpanc-) nzomepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHUYECKHE CBOMCTBA: DPEAKLMM IPUCOCIAMHECHMs, 3aMCIICHUS B (-
MOJIOKEHUE TPU JBOMHON CBSI3M, NOJUMEpH3alu U OKucieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOIY4YE€HUS U IPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Knmaccudukamms — ankaaueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHEIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUSI W XMMHUYECKHX CBOWCTB
conpsikEHHBIX ueHoB, 1,2- u 1,4-mpucoeaunenue. Ilomumepusanus conpspKEHHBIX JAHEHOB.
CriocoObI mosTydeHus 1 IPUMEHEHNE alTKaJHeHOB.

Anxunbl. 'oMonOru4eckuil psii ankuHOB, o0mas Gopmyrina, HOMEHKIATypa U MU30MEpHs.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKUHOB, SP-THOpUAM3AINS aTOMHBIX
opbutaneit yriaepona. duznueckue CBONCTBA AIKHHOB. XHMHUYECKHE CBONCTBA: PEAKIUU
IPUCOEANHEHU, AUMEPU3allMil U TpUMEpHU3aluu, okuciaeHus. KucioTHble cBONCTBA ajKMHOB,
UMEIOIINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEHHBbIC peakIMH Ha TPOIHYIO CBsA3b. CrocoObI
MOJIyYEHUS U IPUMEHEHUE aJIKUHOB.

ApomaTuueckue yriaeBoopo/sl (apeHsl). 'oMonornueckuit psit apeHoB, obias popmyna,
HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH301a.
dusnueckue cBOICTBa apeHOB. XMMHUYECKHE CBOICTBa O€H305la M €ro IOMOJIOTOB: PEaKLIUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd NPUCOEAUHEHUS,
OKHCIIEeHHE ToMoJoroB OeH3omna. IlpeacraBienne 06 OpHEHTHPYIOLIEM JIEHCTBUM 3aMeCTUTENeH
B OCH30JIbHOM KOJIbIIE Ha MpPUMEpE aJIKUIbHBIX PAJAMKAIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tomumepuszamuss  ctuposna. CrnocoObl  HOMy4YeHUS W NPUMEHEHHE  apoMaTHYeCKHX
YIJIEBOIOPOOB.

[Tpuponnsiii ra3. Ilonyrasie HedTsHble ra3bl. HedTh u €€ mpoucxoxaenue. KameHHbIN
yroib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HepTH: MEeperoHka, KPEeKUHT
(TepMHYECKH, KaTaTUTUYECKHM), pupopMuHr, nuponus. [IpoaykTsl nepepaboTku HePTH, UX
IpPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJOreHIIPOM3BOAHBIX YIJIEBOJAOPOIOB. Peaknuu 3amenieHus
rajjoreHa Ha THAPOKCOTPYIIY, HHUTPOTPYIIy, LHAHOTPYIIy, aMuHOrpymmy. [leiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa WEnouyn. BzammonelictBue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [IoHsATHE O MeTajIoOpraHMYecKUX COEAUHEHMSX.
Hcnonb30BaHue TraloOreHIPOM3BOJHBIX YIJIEBOJOPOJOB B OBITY, TEXHHKE W TpPH CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M MX IPEBpAILEHUN: H3Y4YEHHE
(U3MYECKUX  CBOWCTB  YIJIEBOAOPOAOB  (PacTBOPUMOCTH),  KAue€CTBEHHBIX  pPEaKIUi
YIJIEBOAOPOAOB Pa3IMYHBIX KJIaccoB (0OeciBeunBaHUEe OPOMHONM MM MOJHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHAapYyXEHHE YIiIepoa W BOJIOPOJAa B OPraHMYECKUX BEIIECTBaX,
MOJIyYeHUE ASTHJIEHA U H3Yy4YeHHE €ro CBOMCTB, O3HaKomJieHHe C¢ Kosuekuuamu «HedTts» u
«Yromp», ¢ o0pa3uamMM IJJacTMacc, KaydyyKoB M PE3HHBI, MOJEIUPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIPOU3BOIHBIX YTIIEBOIOPOIOB.



Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble OomHOATOMHBIE cHUPTHL. CTpoeHHEe MOJEeKyl (Ha MpUMepe MeTaHoja u
stanona). ['omonoruueckuii psig, oduas Gpopmyia, H30MepHst, HOMEHKIATypa U KIaCCU(PUKAIIHSL.
®u3nueckue CBOWCTBA IPEAENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpPOIHBIE CBSI3U MEXAY
MOJIEKYJIaMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBAa: pEaKkLUMM 3aMELICHMs, Jerujparalu,
OKHCJICHUS1, B3aUMOJICICTBUE C OPraHMYECKUMU U HEOPraHUYECKUMU KucinoraMu. KauectBeHHas
peakuusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHMU3M 4YeJIOBEKa.
CrniocoOblI MoTy4eHUs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie ¢upsl, HOMEHKIATypa U u3oMepus. OcobeHHOCTH (PU3MYECKUX M XUMUYIECKHIX
CBOMCTB.

MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIVIMKOIb M IIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBHUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl Peaklusi Ha MHOTOaTOMHbIe cupThl. [IpeacraBienue o MexaHu3sMe
peakiuii HykJieopuIbHOTO 3ameneHus. JlelicTBre Ha opranusm uenoBeka. CrocoObl MoTyueHus
U IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJNEKYJIbl, B3aUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
Ousnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOWCTB (eHona. KadecTBeHHBIE
peakiuu Ha QeHona. ToxcuyHOCTh ¢eHona. CrocoObl MOdydeHHs W MpUMEHeHue (eHoua.
denonopManbaeTHAHAS CMOJIA.

KapOoHunbHbIE COEIUHEHUS — aIbJIErHjbl M KETOHBl. JJEKTPOHHOE CTPOCHHUE
KapOOHHMIIBHON Tpymmbl. ['OMOJOrHYecKre psbl albICTHAOB M KETOHOB, oOmias ¢opmyina,
n3oMepuss M HoMmeHkJatypa. dusnueckue CBOICTBA albJErHJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
Ka4eCTBEHHbIE peakiuM Ha anbiaeruipl. CrocoObl MONyuyeHUs W NPUMEHEHHUE ajlbJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE MpeaelibHbIe KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusmueckue CBOMCTBa OJHOOCHOBHBIX
IpeJeNbHbIX KAapOOHOBBIX KHUCIOT. BoJopojHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBa, peakuus 3TepuduKanuu, peakiuu c
y4acTHEM YIJIeBOJOPOJHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasne kapOOHOBBIX KHUCIIOT.
OCOo0eHHOCTH CBOMCTB HEMpPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT, JMKApOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraButenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, MATbMUTUHOBAS, OJICUHOBAs, JUHONE8As, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonornueckuit psa, obmas Gopmyna, H30MEepUsl U HOMEHKIIATYpa.
DuU3nYECKUe 1 XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IEJIOYHOU Cpelie.

XKupsl. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWMCTBA YKUPOB: THJIPOIU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKH HEMPENETbHBIX KUPHBIX
kucaoT. JKupsl B mpupoze.

MBpBUT4 KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeHCTBHUE.

OOmast xapaktepucTuka yrieBojnoB. Kiaccudukanus yriaeBofoB (MOHO-, 1U- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, Trajakrosa, pubo3a, Ie30KCHpuOo3a.
dusnyeckue CBOMCTBA M HaxoxkaeHue B npupone. PorocuHTe3. XHUMUYECKHE CBOMCTBA
[JIFOKO3Bl:  PEAKIMU C YYaCTUEM CIHMPTOBBIX M aJbJCTMIHOM TIpYII, CIOUPTOBOE U
MOJIOYHOKHCIOe Opoxenue. IIpuMeHeHHE TIIIOKO3bI, €€ 3HAa4YeHHWE B IKU3HEACATEIbHOCTH
opranusma. Jlucaxapuael: caxapo3a, MajabTO3a M JakKTo3a. BoccraHaBinuBamomue U
HEBOCCTAHABIUBAIOLIME Aucaxapuibpl. ['maponus nucaxapuaoB. HaxoxaeHuwe B mpupone u
npuMeHeHue. [lomucaxapunpl: Kpaxmaji, TNIMKOTeH M 1emunoso3a. CTpoeHHe MakpOMOJIEKY
Kpaxmaja, TJIMKOI€Ha WU LeJuItoyio3pl. (PDusnueckue CBOMCTBA Kpaxmajga M ILEJIIH0JI03BI.
XUMHYECKUE CBOMCTBA KpaxMmalia: THAPOJIM3, KAYECTBEHHAs PEaKIUsi C MOJAOM. XHUMHUYECKHE



CBOICTBA IIEIUTIOI03bI: TUAPOIIN3, TOTydeHHE d3(PUPOB 11eTi0N03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

OKCIEepUMEHTaIbHbIE METOJbl M3YyYEHHUs BELIECTB M WX IMPEBPAIICHHUI: PaCTBOPUMOCTH
pa3MyYHBIX CHHPTOB B BOJE, B3aWMOJCWCTBHUE JTAHONA C HATPHUEM, OKHUCIIEHHE 3THUJIIOBOTO
CIMpTa B albJeruJ Ha PAaCKAJIEHHOW MEOHOW IIPOBOJIOKE, OKHCJICHME 3STUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUaIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruagpoxcunom meau(ll)), peakmus roumepruna
¢ runpokcunom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa riaoko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmana ¢ HOJIOM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «CrupTthl U (henounby, «KapOoHoBble KUCTOTHI. CI0XKHBIE

3UPBD».
A30Tco/iepKamue OpraHnyecKne coeTMHeHNs.
AMUHBI — OpraHM4ecKkhe TpOM3BOJHBIE aMMuaka. Kiaccudukanus aMHHOB:

anudaTuyecKue U apoMaTHUECKUe; MePBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTPOECHUE MOJEKYII,
obmas ¢opMmyiia, U30MepHsi, HOMEHKJIATypa U (PU3UYECKHEe CBOWCTBA. XUMHUYECKOE CBOMCTBA
annpaTHYECKUX aMHHOB: OCHOBHBIC CBOWCTBA, AJIKWIMPOBAHHE, B3aMMOJICHCTBHE IMEPBUYHBIX
aMHHOB C a30THCTOM KHCIoToM. CoJIM aIKHJIIaMMOHHUS.

AHWIMH — IpeACTaBUTEN b aMUHOB apoMaTtrudeckoro psaaa. CtpoeHue aHuwivHa. Bzanmuoe
BIIMSIHUE TPYINl aTOMOB B MoOJieKyje aHuiInHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIIMHA.
KauectBennsle peakuuu Ha aHWiIMH. CrnocoObl MOMY4YeHHS U TpPUMEHEHHE aau(aTHUYeCKUX
aMuHOB. [lonydyenue aHuwiIMHA U3 HUTPOOEH30JIa.

AmuHokucnotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
AMHMHOKHCIIOT: TIUIWH, aJlanuH. Du3ndeckue CBOMCTBA aMHHOKHCIOT. XUMHUYSCKHE CBOMCTBA
AMUHOKHUCIOT Kak aM(OTEepHBIX OPTraHWYECKUX COEAMHEHUN, peakius MOJUKOHACHCAIINH,
0o0pa3zoBaHHe TMENTUIHON CBs3U. bruonorndyeckoe 3Ha4eHHE aMUHOKHCIOT. CUHTE3 M THUAPOIIHU3
MEITH/IOB.

benku kak mnpupoansle monuMmepbl. llepBuuHas, BTOpUYHAs W TPETHUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPONIN3, NEHATYpalus, KaueCTBEHHBIC PEaKiMu Ha
OerKuy.

OKCIEPUMEHTAIbHbIE METOJbl M3YYEHHMS BEIIECTB M MX IPEBpPALIEHUN: pPACTBOPEHUE
OeJIKOB B BOJIE, JICHATypalusi OEJIKOB MPU HArpeBaHUM, IIBETHBIC PEAKIIMU HA OENKH, pelieHue
AKCIIEPUMEHTANIBHBIX 337a4 IO TeMaM «A30TCOAEp)KAIME OPraHUYeCKHE COCIUHEHHUS» U
«Pacno3HaBaHne OPraHUYECKUX COCTUHECHUI.

BbicokoMosieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, TOJHUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb NOJIMMEpU3alui, CpeAHsis MoJieKylsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BRICOKOMOJICKYJISIPHBIX COSTMHEHNN — TIOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepusie MaTepHuabl. IInacTmacchl (monMATHIIEH, MOJIMIPOIUJIEH,
TTOJTMBUHUJIXJIOPHUI, TTOJTUCTHPOJT, MOJIMMETHIIMETAKPHIIAT, MOJTMKApPOOHATHI,
nonudTHIeHTepedTanar). YTunusanus u nepepaboTka MIacTUKa.

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

BonokHna: HaTypanbHbIE (XJIOMOK, IMIEPCTh, MENTK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTE€TUYECKHE (KAIPOH U JIABCaH).

[Tomumepsl  cneruanbHOTO  Ha3HayeHUs (TEQUIOH, KEBJIAp, OSJIEKTPOIPOBOIAIINE
MOJIUMEPBI, OMopa3iiaraeMple MOJMMEDPHI).

OKCMEPUMEHTAIbHBIE METOJIbI U3YUYEHHUS BEIIECTB M UX MPEBpALICHUN: O3HAKOMIICHHE C
oOpa3lilaMd TMPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB, pEIICHUE
AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «Pacrno3HaBaHue IIaCTMAcC U BOJIOKOH.

Pacuérupie 3amaun.



Haxoxaenne MoneKyasspHOi GOopMyIIbl OPTaHUYECKOTO COSTUHEHUS IO MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €0 COCTaB, HAXOXKICHHE MOJIEKYJISAPHOU (OpMyIbl OpraHMYEeCKOro
coequHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MIPOYKTOB pEaKlUy WU/WUIN UCXOJHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOI (hOpMYIIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBONCTB WJIHM CIIOCOOOB TOIy4YEHHUS,
orpeziesieHUe JI0JIM BBIXOa MPOIYKTa PEeaklUy OT TEOPETUYECKH BO3MOMXHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS. 4Yepe3 HMCIOJb30BaHWE KaK OOIIUX ECTECTBCHHO-HAYYHBIX IMOHSATHH, TaK U
MOHSTHUIA, TPUHATHIX B OTJIEIbHBIX NPEAMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIW3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJICTTUPOBAHUE.

®u3uka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, MOJEKyla, IHEPreTHYECKUn
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BeIIeCTBa, (PU3WUYCCKUEC BEITMYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorust: KiieTka, opraHu3M, dKOcUcTeMa, ouocdepa, MeTaboJIM3M, HACICICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUIT NUTaHUSA, OpOoXeHUE, (POTOCHHTE3, IbIXaHHE, OCJIKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble UCKOMAaeMble, TOTLIHBO.

TeXHOJOTHS: TUIIEBBIE TPOTYKTHI, OCHOBHI PAIlHOHATHHOTO TTMTAHUS, MOIOIITUE CPEICTRA,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASI U HEOPTAHUYECKASI XUMUSA

Teoperuvyeckue 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX sifep. XUMHUYECKHUi anemMeHT. M3otonbl. CTpoeHue 371eKTPOHHBIX
000JI04Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TMOAYPOBHU. ATOMHBIE
opoutanu. Kinaccudukaiys XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenesnenue
AJIEKTPOHOB IO AaTOMHBIM OpOUTANSIM. OJEKTPOHHBIE KOH(PHUTYypallM aTOMOB JJEMEHTOB
MEePBOr0—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHHUH, DIIEKTPOHHBIE
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEIbHOCTD.

Ilepuonnueckuin 3akoH u Ilepuomnueckas cucremMa XumMuyeckux d3emMeHToB J[.H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
AJIEMEHTOB C COBPEMEHHOH TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX MMM TPOCTBIX M CIIOXHBIX BEIIECTB MO TPYIIaM U
nepuoaaM. 3HaueHue nepuoauveckoro 3akona /.M. Menzaeneena.

Xumudeckas CBI3b. BHABI XMMHYECKOW CBS3WM. KOBaJICHTHAs, MOHHAs, METaIMdecKas.
Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOM CBS3U: OOMEHHBIN M JJOHOPHO-AKIETITOPHBIA. DHEPTrUs
U JUIMHA CBA3U. [10AspHOCTh, HANTPABICHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHbie
cBs131. BogopoaHas cBs3b. MeXMOIEKyIIpHbIE B3aUMOICUCTBHS.

BaneHTHOCTP W BaJ€HTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYPBI
MOJIEKYJI C HX T€OMETPHUYECKUM CTpOEHHEM (Ha MpUMEpe COEAMHEHUN DJIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBienre O KOMIUIEKCHBIX —coequHeHusix. (CocTaB KOMIUIEKCHOTO HMOHa:
KOMILJIEKCOOOpa3oBaTeNib, JUTAHABL. 3HAYe€HHWE KOMIUIEKCHBIX coeauHeHud. [loHsTHe O
KOOPAMHALIMOHHON XUMUMU.

BemecTtBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUs. THUIbl KPUCTALTUYECKUX
pEIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.



[Tonsitue o nucnepcHbix cuctemax. Mctunubie pactBopsl. [IpeacTaBieHue 0 KOJTOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIIGHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBOpe, MoOJIsIpHas ~ KOHUEHTpaiusi. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pacTtBopumMoOcTb. Kpucramnoruaparst.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHX BEHICCTB. TpHBUAIBHBIC HAa3BaHUS
OTJIEJIbHBIX MPEJCTABUTEIECH HEOPraHUYECKUX BELIECTB.

Knaccugukanus XuMHUUeCKUX peakifii B HEOPTaHMUECKOW U OPraHu4ecKOi XUMHUH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W IPEBPALICHUS SHEPTUU NPU XUMHUYECKHX
peakuusax. Termmosbie 3h(HeKTh XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKopoCTbh XUMHUYECKOMN peakinu, €€ 3aBUCUMOCTh OT pa3iNuHbIX (akTopoB. ['oMoreHHbIE
U reTeporeHnbie peakuuu. Katanmus u kataan3aropsl.

OOpatumble u HeoOpaTUMble peakUMU. XUMHUYeckoe paBHoOBecue. KoHcraHnTta
XUMHYECKOTO paBHOBecusi. DaKTOphI, BIMSIONIME HA TOJOKEHHE XUMHUYECKOTO PaBHOBECHSI:
TEeMIIepaTypa, IaBJIEHUE M KOHLEHTPAlMU BEIECTB, y4yacTBYIOLIUMX B peakuuu. [Ipunuun Jle
[Tarense.

OnektponauTnueckas auccouuanus. CuiapHble W crnabble  2yeKTponauThl. CTeneHb
nuccormanuu. Cpefa BOIHBIX PacTBOPOB: KUCJIOTHAs, HEHWTpasibHas, miernovyHas. BogopoaHbii
nokasatenb (PH) pactBopa. 'maponus coneit. Peakiiun noHHOTO 0OMEHA.

OKHUCIUTENbHO-BOCCTAHOBUTENNbHBIE peakuuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHST M BOCCTAHOBJIECHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENIHU. MeTO/| 37IeKTpOHHOT0 OanaHca. DJIEKTPOIU3 PACTBOPOB U PACILIABOB BEILIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl HM3YYEHMsS BEIIECTB U HUX MPEBpAIICHUI: pa3lioKeHUe
MEepPOKCHIa BOJOPOJA B NPHUCYTCTBUM KaTaIM3aTOpa, MOJIETH KPUCTAUIMYECKHX PEIIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHJIUKATOPOB, U3YYCHHUE BIUSHUS PA3UYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW pEaKInu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSL.

Heopranuveckasi Xumus.

ITonoxxenue HemeraiuioB B llepuommueckoir cucreMe XuUMHYECKHX dieMeHToB J[.H.
MeHnneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. (DU3MYECKHE CBOWMCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yraepoaa).

Bonopon. Ilonyuenue, ¢puznueckue U XUMUYECKHE CBOWCTBA: PEAKIMU C METaJUIAaMH U
HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOMIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxxnenune B mpupoje, CrocoObl MONy4eHHs, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa. ['amoreHoBojopoAbl. BaxkHeliue KUCIOpOACOIEpKAlIUe COEAUHEHUs TalIOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTyYeHUs rajoreHoB. [I[puMeHeHne rajJoreHoB u
UX COEIUHEHHMI.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI TMOJYYSHHUS KHCIOPOJA.
®usznueckue M XHUMHUYECKHE CBOWCTBA M MPUMEHEHHE Kuciopoga u o30Ha. OKcuabl U
MIEPOKCHUJIBI.

Cepa. HaxoxxnaeHue B TpUPOJE, CIOCOOBI TMONYyYeHUS, (DU3MUECKHE W XHUMHUYECKHE
cBoiictBa. CepoBogopon, cynbdunasl. Oxeun cepbi(1V), okeun cepsi(VI). CepHucras u cepHas
KUCTOTHI U uX coiu. OCOOCHHOCTH CBOMCTB CepHOUM KucioThl. [IpumeHeHHWe cepbl U €&
COCTUHEHUN.

A3zor. HaxoxxneHue B TpuUpojie, CIOCOOBI MONMy4YeHHs, (PU3MYECKHEe U XHUMHYECKHE
cBoicTBa. AMMHak, HUTpuAbl. OKcHIbl a30Ta. A30THCTas M a30THAs KHUCIOThI M UX COJIU.
OcoOeHHOCTH CBOMCTB a30THOHM KuCIOTHL. [IpuMeHeHHMe a30Ta W ero CoeAMHEHHWH. A30THBIE
yA0OpeHUsI.

®ochop. Haxoxxnenwe B mpupojie, CrocoObl moiydeHusi, GU3NYECKUE U XHUMHYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl ¢ochopa, dochopHas kuciora U €€ COIU.
[Tpumenenue docdopa u ero coenunenuit. ochopusie ynodpeHus.



VYraepon, HaxoXAEHHWE B MPHPOJE. AJUIOTPOIHBIE MoAudukanuu. Ousnueckue Hu
XMMHYECKHE CBOWMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHbBIX yriepomoM. Oxcun yriepoma(ll),
okcun yraepoma(lV), yronpHas kucimora u e€ cold. AKTUBUPOBAHHBIN yrojb, aJcopOLHUs.
Oymiepensl, rpaden, yriepoaHble HaHOTpYOku. IIpuMmeHeHHe MPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOdydeHHs, (GU3HUecKue U XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTA, CUIMKAThL. [IpuMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKII0, €ro Mojay4yeHue, BUIbl CTEKIIA.

[Tonoxenue metamioB B [leprognueckoil cucTeMe XUMHUYECKUX 31eMeHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue ¢puznyecKkue cBONCTBAa METAJLIOB.
[TpumeHenne MeTamioB B ObITY U TexHHKeE. CIIJIaBbl METAJLJIOB.

DIEeKTPOXUMUYCCKUN PsAJl  HanpsDKeHUH MeTauioB. OOmmMe CcrocoObl  TOJYYECHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIIYPIHUsl, AeKTpomeTautyprus. Ilonsarue o koppo3uu
MeTaisioB. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka meramioB |A-rpynnsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. HaTpuii u xanuii: monydenue, pu3nveckue U XMMHUUECKHE CBOWCTBA, IPUMEHEHUE
IPOCTBIX BEIIECTB U UX COETMHEHUI.

O6mas xapaktepuctuka MetaiioB |IA-rpymnmsr [leprogunueckoit cucTEMbl XUMHYECKHX
DIIEMEHTOB. Maruuii W KajJblMid: MOJNlydeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
MPUMEHEHHE MTPOCTHIX BEIIECTB U X coenuHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJNIOMHHHI: TIOJy4YeHUE, (U3UUYECKHE M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BElIeCTBA M €ro COoeAMHEHUU. AMGOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILJIEKCHI aJIFOMUHUS.

OO0mass xapakTepucTuka MeTauioB mnoOounbix moarpymm (b-rpymm) Ilepuomudeckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

®u3nuecKkue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAuHeHUuM. OKCUIIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quXpomarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
ITosryueHne 1 npuMeHEHUE XpoMma.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHud. Baxueiimmne
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranuna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

du3nuecKkue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeAnHeHu. OKCUIbl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe KeJe3a U ero CIIJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHuii. [lonyuenne u npumeHenmue
MeIU U €€ COCTMHEHNM.

[{unk: monmy4yenue, Gpu3NIecKre U XUMHUYECKUE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCHJIA
U TUJPOKCH/IA [IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [IpriMeHeHre HuHKa U ero COeTMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs BEUIECTB M UX MPEBPAILCHHUI: H3yYeHUE
00pa3IoB HEMETaJIoB, TOpeHue cepbl, (ocdopa, kenesa, MarHus B KHUCIOPOJE, M3ydEHUE
KOJUIeKIMU «MeTamibl W CIJIaBbl», B3aWMOJEHCTBHUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJIJIOB C BOJAON (BO3MOYKHO HCIIOJIb30BAHHE BUIEOMATEpUaIOB), B3aUMOACHCTBUE LUHKA U
JKeJe3a ¢ pacTBOpaMU KHUCJIOT U IIEJI0ueld, KaYeCTBEHHbIE PEaKI[M Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJOPOJAa M KaTHOHBI METAJIJIOB, B3aUMOJICHCTBUE THIPOKCHIOB ATIOMUHUS U LIUHKA C
pacTBOpaMH KHUCIOT U WIEJIOYEH, pelIeHnue IKCIePUMEHTANIbHBIX 3a7a4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coelMHEHUs», «A30T 1 Pochop U UX coeTUHEHU», «MeTasulbl TJIaBHBIX HOATPYIII,
«Mertamibl MOOOYHBIX TOATPYIII.

XuMHS U )KU3Hb.

Ponp xumum B 00ecrieueHUN YCTOWYMBOTO Pa3BUTUS 4elloBeuecTBa. [IoHATHE O HAydHBIX
METOAAaX IO3HAHMS M METOJOJIOTMM HAy4yHOTO wuccienoBaHus. HayuHele mnpuHIHINBL
OpTraHU3aIMN XUMUYECKOTO MPOU3BOACTBA. [IpOMEBIIIIEHHBIE CITOCOOBI MOYYEHUs BaKHEHTIIHX
BElIEeCTB (Ha MpUMeEpe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoJa). [IpoMbliineHHbIe



CIOCOOBI MOMYYCHHS] METANIOB M CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOMIeH cpeapl H
€ro nocyiencTBus. Posib XuMuu B 00€CTICUCHUH SHEPTETHYECKOM 0€30MMacHOCTH.

XuMHus U 300pOoBbe 4YenoBeka. JlekapcTBeHHble cpencrTBa. IIpaBuia MCIONb30BaHUSA
JIEKapCTBEHHBIX IMpenaparoB. Pojib XUMUU B pa3BUTUM MEIUIHBI.

XuMMS MUY OCHOBHBIC KOMIIOHCHTHI, IIHIIECBEIC 100aBKU. Pollb XMMHUM B 00eCIICUCHUN
MUIIEBOM 0€30MaCHOCTH.

Kocmernueckne u mapdroMepHbie cpenctBa. beitoBas xumus. [lpaBunma OGe3omacHOTrO
WCITOJI30BaHUS MperapaToB OBITOBOW XMMHUHU B TIOBCETHEBHOM KU3HH.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTEIILHBIC MaTePHAITBI (IIEMEHT, OETOH).

XuMHS B CENBCKOM X03siiicTBe. OpraHrYecKue 1 MUHEPAIbHBIC YI00pCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpaCKH, CTEKJIO, KepaMuka. MaTtepualibl
IS 3JeKTpoHUKU. HaHoTexHomorum.

Pacuéranie 3amaun.

Pacuétel: Macchl BemecTBa WM 00bEMa Tra3oB MO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJIUYECTBA
BEIECTBa) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB MMEEeT IpuMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIM OJHO M3 BEIECTB JIaHO B BHJE pacTBOpa C
onpenes€HHON MacCOBOM JOJied pacTBOPEHHOTO BEUIECTBA, MACCOBOW JIOJIM U MOJISIPHOM
KOHIIEHTpAllUh BEUIECTBA B PAcCTBOPE, JOJU BBIXOJA MPOAYKTAa PEAKIUU OT TEOPETHUYECKH
BO3MOKHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBS3EH MPH U3YYCHHH OOIIEH U HeOpraHMYeCKOi XUMUU B
11 kyacce OoCyIIeCTBIsICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK Y MOHATHUH, IPUHATBHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0me ecTeCTBEHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4yHbINH (DAaKT, TUMOTE3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, KiIaccupuKalus, TEePUOJUIHOCTh, HAOMIOEHUE, U3MEpEeHHE,
AKCIIEPUMEHT, MOJIEJIb, MOJICTTMPOBAHHUE.

®dusuka: marepus, MUKPOMHDP, MAKpOMHp, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, DHEPTreTUYECKUM YpPOBEHBb, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCAIbHBIA Tra3, (U3NYECKUE BETUYMHBI, EIUHHIIBI
W3MEPEHHUs], CKOPOCTh, SHEPTHS, Macca.

buonorus: kinerka, opraHusM, OJKocHcTema, Ouocdepa, MeraboOmU3M, Makpo- H
MHUKPODIJIEMEHTBI, O€JNKH, XUPBI, YIIEBOIbl, HYKJIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BELIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE TTOPOJIBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTITUBO, PECYPCHI.

TexHonorus: XuMuyecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHUsl, CTPOUTEIIbHBIE MaTEPHUaJIbI,
CETbCKOXO03SHUCTBEHHOE IPOM3BOJICTBO, TMHINEBAas MPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBIIUIEHHOCTb, MIPOU3BOACTBO KOCMETHYSCKUX [pEIaparos, MIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTE€PUAIIOB, SJIEKTPOHHAS TPOMBIIILIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHUYECKOE INIAHUPOBAHUE YUYEBHOI'O TIPEIMETA «XUMMSI» (BA30BBI YPOBEHD)

10 KJIACC
KoJsimuecTBO 4acoB, 0TBOAUMBIX HA OCBOEHHE KaKI0MH DJIeKTPOHHBIE
TeMblI
Ne Copnepxanue (ppoBbie)
n/n Beero KoHTpo/IbHBIE IIpakTHYecKne odpasoBaTesbHBIE
padoTshI padoThI pecypchl
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOW XUMUM
L1 | crpocnmun e comennt A : BuGmorera LIOK
' p P A ' https://lesson.edu.ru/04/10
M. bytneposa
Htoro no pazneny 8
Pasznea 2. YriieBoaopoanbl
21 IIpenenpHbIe yIIIEBOAOPOABI — AJIKAHBI, 5 bubnuoreka [IOK
' IMKJIOAIKAHBI https://lesson.edu.ru/04/10
29 HenpenenbHblie yrieBoaopObl: alIKEHBI, 14 1 bubnuorexa [JOK
' aJKaJaMeHbl, AIKUHBI https://lesson.edu.ru/04/10
bu6nmoreka [JOK
2.3 ApomaTuyeckue yrieBoaopoabl (apeHsbl) 8 https:/lesson.edu.ru/04/10
24 [TpupoaHbIe HCTOYHUKH YTIIEBOJI0POIOB 4 bubnnorexka [JOK
' U UX nepepaboTka https://lesson.edu.ru/04/10
2.5 ["anoreHnpou3BoOHbIE YTIIEBOIOPOIOB 4 1 bubmorexa [IOK
' POTSBORIC YTTIEBOAO0POA https://lesson.edu.ru/04/10
Hroro o pasneny 35
Paznen 3. Kuciopoacoaepaxamme oprannyeckue coeHHeHust
bu6mmorexa [IOK
31 Criptel. dexon 1 ! https://lesson.edu.ru/04/10
KapOoHUIbHBIE COETUHEHUS: AbETUIbI Bubmorexa [IOK
3.2 1 KeToHbl. KapOOHOBbIE KUCIIOTHI. 21 1 .
https://lesson.edu.ru/04/10
Crnoxuble 3¢upsl. XKupbl
3.3 YrI1eBop! 9 1 bubmmoreka [JOK



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

Wroro no paszneny 41
Pa3nen 4. A3oTcoep:kaniue OpraHu4ecKue coeJHHEeHHs
4.1 AMuHBI. AMUHOKHCIIOTBI. benku 12 1 2 ﬁggsjil;l/?;;;((?ng(d)lfru 104/10
Wroro no pazueny 12
Pa3znea 5. BbicokoMosieKy/IsipHbIE COeIMHEHNS
51 BricOKOMOIIEKYIISIPHBIE COEAMHEHUS 6 1 ﬁggg?ﬁ;:;(sn%gfm 104/10
Hroro o pasneny 6
OBLIEE KOJIMYECTBO YACOB I10 102 3 6
ITPOI'PAMME
11 KJIACC
KoanyecTBO 4acoB, OTBOJAMMBIX HA OCBOEHHE KAKIOM DJIeKTPOHHbIE
Ne n/m Conep:xkanue t L (ungposrie)
Beero KonTtpoabHubie IIpakTuyeckne odpasoBaTe/bHBIE
padoTbI padoThI pecypcel
Pa3nes 1. Teopernueckne 0CHOBbI XMMHH
Crpoenune atoma. Ilepnoanuecknii
11 3aKkoH U [lepuonnueckas cucrema 9 bubnuotexa [JOK
XUMUYECKHX dnemeHToB /1. U. https://lesson.edu.ru/04/11
Menpeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 11 1 bubnnoreka [JOK
BEIIECTB https://lesson.edu.ru/04/11
L3 XHAMITECKHE PeaKiiin 19 . 3 Egr?g?/Tg:;{;nLégf ru/04/11
Hroro 1o pasneny 39

Paznea 2. Heopranuueckasi xummsi



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

21 Heweraiel 31 ﬁﬁlggﬁefs}(fnggf ru/04/11
22 Merantet 23 ﬁ?gﬁfﬁfﬁnﬂf ru/04/11
Wroro no pazneny o4
Pa3nen 3. XumMus u :Ku3Hb
31 Metoabl I03HaHUS B XUMUU. XUMHSA U 9 bubmuoreka [JOK
JKU3Hb https://lesson.edu.ru/04/11
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://lesson.edu.ru/04/11
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