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IHOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XUMHHM Ha YpPOBHE cCpeaHero oomero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Deneparumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHs (herepanbHOil 00pa3oBaTEIbHOW MPOTPaMMbI  CPEIHETO OO0IIero
obpazoBanmsi(POIl COO), npeacraBinenHsix B @DeaepanibHOM TOCYJApCTBEHHOM —00pa3oBaTeIbHOM
crangapre COO, ¢ yuérom KoHuenmuum mpenogaBaHusi ydyeOHOTO mpeaMmera  «XUMHS» B
oOpa3oBaTenpHBIX oOpraHu3anusx Poccuiickoit ®enepanuu, peaan3ylOIIMX OCHOBHBIE 00pa3oBaTelbHBIC
MporpaMMbl, U OCHOBHBIX NOJIOKEHUH «CTpareruu pas3BuUTHs BocnuTaHus B Poccuiickoit Penepaunu
Ha nepuon a0 2025 roma» (Pacmopshkxenue

[IpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

XuMHUS Ha ypOBHE YIIIyOJIEHHOTO M3YYEHHUS 3aHMMAeT BaKHOE MECTO B CHUCTEME €CTECTBEHHO-HAYYHOTO
obpazoBanust ywamuxcs 10-11  kmaccos. N3ydyenne mnpenmera, peamu3yeMoe B YCIOBHAX
Qg QepeHIMPOBaHHOTO, TPOPHUIBHOTO OO0YYeHHUs, MPHU3BAHO OOECIEeYUTh O0O0IIe00pa3oBaTENbHYI0 U
OOIEKYIbTYPHYIO HOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOOUMYIO JUIS aJanTalud WX K OBICTPO
MEHSIOUIMMCSL  YCIIOBUSIM JKH3HH B COLIMYME, a TAaKKe IS MPOJOJDKEHHsS OOYYeHHsS B OpraHU3aIMsX
npodeccHoHaIbHOT0 00pa30BaHus, B KOTOPBIX XMUMUS SBJISIETCS OJHOW M3 MPUOPUTETHBIX AUCIIHIUINH.

B mporpaMme mo XMMHUM Ha3Ha4Ye€HHE MpeaMeTa «XUMUS» IOIy4aeT MOAPOOHYI0 MHTEPIPETALUIO B
COOTBETCTBHH ¢ ocHoBomoyaratoummu nojoxeausMu @I'OC COO o B3auMo0OYCIOBIECHHOCTH LENEH,
COZIep)KaHUs, PE3YyNbTaTOB OOY4YeHHUsT W TpeOOBaHMH K  YPOBHIO  TOATOTOBKM  BBITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBIISIIOTCSI CJICAYIOIIHME BBIMOIHIEMBIC IPOTPAMMOM 1O XUMHUHU (DYHKIIHU:

¢ uHpOPMALMOHHO-METOIMYECKasl, pealu3alusl KOTOpoi obecrednBaeT
HOJTy4eHHE TPECTABICHUS O LENSX, COAEPKAHWHU, OOLIeH CTpaTeruu O0ydeHHs,
BOCIIUTAHUS U PA3BUTHUS O0YJAIOIIUXCS CPEACTBAMH MPEAMETA, N3Y9aeMOr0 B paMKax
KOHKPETHOTO MpOo(uIIs;

® OpraHM3ALMOHHO-IIAHUPYIONIAs, KOTOpas MPeayCMaTPHUBACT OIpeesIeHHeE:
MPUHITUIIOB CTPYKTYPUPOBAHUS M TTOCIEAOBATEILHOCTH M3yYeHUsI y4eOHOTO MaTeprana, KOJINIeCTBEHHBIX
M KAueCTBEHHBIX €r0 XapaKTEePHCTHUK; MOAXOJ0B K (OPMHPOBAHHUIO

® COJEepXKaTeIbHONH OCHOBBI KOHTPOJSI M OIICHKH OOpa3OBaTEIbHBIX JOCTIKECHHH
oOydJaromuxcs B paMKax HMTOTOBOM aTrTecTanuu B (hOpME EAMHOTO TOCYJapCTBEHHOTO 3K3aMeHa I0
XUMUH.

ITporpamma asst yrimyOnE€HHOTO 3YUYEHUS] XUMHH:

® YCTaHABIMBAET WMHBAPUAHTHOE IMPEIMETHOE COJEp)KaHUE, 00s3arenbHOE UId U3YYECHUS B
paMKax OTAENbHBIX NpoduiIeH, NpeaycMaTpUBaeT paclpeiesieHue U CTPYKTypUpOBaHHE
€ro Mo KjaccaM, OCHOBHBIM COJIEpKaTeJIbHBIM JIMHHUSAM/pa3enaM Kypca;

e aéT NpUMEpPHOE paclpeaereHrue Y4eOHOro BpPEMEHH, PEKOMEHIYEeMOTo i M3y4eHUs
OTJIEIbHBIX TEM;

e [pelaraeT NMPUMEPHYIO MOCIEI0BAaTENIbHOCTh M3Y4YEeHHUs Y4eOHOro Marepuana
C YYETOM JIOTMKH TIOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U MEKIIPEIMETHBIX  CBSI3EH;

e JaéT METOAMYECKYI0 MHTEpIpETaluI0 Leleil MW 3agad  M3ydyeHus IpeiMera Ha
yrayOn€HHOM YpPOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOmiero 00pa3oBaHUsA, COJIEP)KATENbHON XapaKTEPUCTUKH IUIAHUPYEMBIX PpE3yJIbTaToOB
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OCBOCHHMSI OCHOBHOH 00pa30BaTeIbHOW MPOrpaMMbl CPEIHEr0 00Iero ooOpa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, TPEJAMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIBHBIX JCHCTBUI OO0YYaroIIerocsi Mo OCBOSHHIO COJEPKAHUS MPEIMETa.

[lo BceM Ha3BaHHBIM TMO3ULMUSIM B TMPOrpaMMe [0 XUMHUU MPETYCMOTPEHA NMPEEMCTBEHHOCTh C
oOydyeHHEM XUMHH Ha YypPOBHE OCHOBHOTO 0O0mero oOpa3oBaHus. 3a IpeleiaMH YCTaHOBIICHHOM
IPOTrpaMMOil IO XUMHHU 0053aTeNbHON (MHBAPUAHTHOM) COCTABISIONIEH COIEpKaHUs Y4eOHOro ImpenmMera
«XuMusg» ocTaércs BO3MOXKHOCTH BbIOOpa €ro BapHaTHMBHOW COCTABIISIIOIICH, KOTOpas JOJDKHA
OTIPEEIATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO Mpoduisi 00y4eHHUs.

B coorBerctBUM ¢ koHuentyalibHbIMU mojioxkeHusiMu PI'OC COO o Ha3zHAYeHUH MPEAMETOB
0a3zoBoro u yriayO0iaEHHOTO YpOBHEH B cucTeMe Au(GEepeHIIMPOBAHHOTO OOY4YeHUS Ha ypOBHE
cpeaHero obmero oOpa3oBaHUS XMMHS HAa YPOBHE YINIYOJNEHHOTO HW3YYeHHs HAmNpaBiIeH Ha
peai3alMio MPEEMCTBEHHOCTU C IOCIEAYIOIMM 3TalloM IOJIY4YEHHMs] XUMHUYECKOro oOpa3oBaHUs B
paMKax M3y4Y€HHUs CIEHHAIbHBIX €CTECTBEHHO-HAYyYHBIX M XHUMHYECKUX JHUCHMIUIMH B BYy3aX U
OpraHu3alysX CpeaHero mnpodeccHoHaNbHOTO o00pa3oBaHus. B 9Tol CBS3W H3ydYeHHE NpeaMeTa
«XUMHSA» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha pacIIUpeHHe U YriayOJeHHe TEOpPEeTUYECKO U
MPAKTUYECKOW TOATOTOBKM OOYYarOIIMUXCS, BBIOpABIINX ONpeAenEHHbI mpoduib oOyueHus, B TOM
YHuclie C TEepPCHeKTUBOM TMOCIEAYIOMIEro MOMYYeHHs] XHMHUYECKOro o00pa3oBaHUs B OpraHU3alUaX
npodeccuonansHoro obpaszoBanusi. Hapsgy ¢ stum, B cBere TtpeboBanmii DI'OC COO «k
IUTAHUPYEMBIM pe3yJibTaTaM OCBOCHHUS (enepanbHO 00pa30BaTENbHON MPOTrpaMMBI CPETHETO OOIIEro
o0Opa3oBaHMs W3YYCHHE MpeAMeTa «XUMHUS» OPUEHTHPOBAHO TAK)KE HA PEIICHHWE 33Ja4 BOCIUTAHUS H
COIMAJILHOTO pPa3BUTHA oOOydarommxcs, Ha (HOPMUPOBAHHE y HUX OOIIEHHTEIUICKTYaJbHBIX YMEHUH,
YMEHHM palMoHaIN3alliid y4eOHOro Tpyda © OOOOMEHHBIX CIIOCOOOB JEATCIILHOCTH, WMEIOIINX
MEKIUCIUTIIIMHAPHBINA, HAIIPEIMETHBIN XapaKkTep

CocrapngomumMu  npeamera «XUMHS» Ha YPOBHE YIIYOJEHHOTO W3Y4YEHHS SBISIOTCS YIIIyOJIEHHBIE
Kypcbl — «Oprannueckas xuMusi» 1 «OO011ast 1 Heopranuyeckas XuMus». llpu omnpeneneHMr MOIXOI0B K
0TOOpY M CTPYKTYPHOH OpraHM3allMH U COACPKAHUS ITUX KYypCOB B MpOTrpamMMme MO XMMHH 32 OCHOBY
npusAThl moxoxeHust GI'OC COO o paznuunsix 6a30BOro U yriyoJIEHHOTO YpOBHEH U3ydeHUs MTpeIMeTa.
OcHoBy conepxkaHusi KypcoB «Oprannueckas XuMus» U «OO0IIast 1 HEOpraHUYECKast XUMUSA» COCTABIISIET
COBOKYMHOCTh TPEJAMETHBIX 3HAHWW M YMEHUH, OTHOCSIIMXCS K 6a30BOMY YPOBHIO H3YUCHHS MIPEAMETA.
Ora cuctemMa 3HaHUN MOJy4YaeT OMNpeAeNEHHOE TEOPETUYECKOE JIOMOJHEHHUE, MO3BOJISIONIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (DaKTONOrMUECKOro MaTepuana. Tak, Ha YriayOlIE€HHOM YpOBHE
U3Y4YEeHUS TpeaMeTra oOecreueHa BO3MOXKHOCTh 3HAUUTENBHOTO YBETHYEHHUS O00bEMa 3HAHUM O
XUMHUYECKUX OJJIEMEHTaX U CBOMCTBaX HMX COEAMHEHUH HAa OCHOBE PACHIUPEHUS U YIIyOJeHHs
MPEACTABICHUI O CTPOCHHMM BEIECTBA, XUMHYECKOM CBSA3M U 3aKOHOMEPHOCTSIX NPOTEKaHWsS PEeaklMii,
paccMaTpuBaeMbIX € TOYKH 3pEHHS XMMHUYECKONW KHHETHUKM H  TepMOJAWHAMUKH. M3ydeHue
nepuoanueckoro 3akoHa U Ilepuoanueckoil cHCTEMbl XUMHUYECKHMX OJEMEHTOB OasupyeTcss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX TMPEJACTABICHUSAX O CTPOCHHH aroMa. XUMHUYECKas CBS3b
OOBSICHSIETCSI C TOYKM 3pPEHHUS] DHEPreTUYeCKUX H3MEHeHUil mnpu e€ oOpa3oBaHMM U pa3pylIEHUH, a
TaKkK€ C TOYKM 3peHUs] MexaHU3MOB e€ oOpa3oBaHus. V3ydueHue THUNOB peakuuil  JONOJHSAETCS
dbopMUpOBaHHEM TPEACTABICHUI 00 dIIEKTPOXUMHUYECKUX MpPOIeccaXx M DJICKTPOIHM3E pACIUIaBOB H
pacTBOpPOB BeHIECTB. B Kypce oOpraHMuecKkoil XMUMHU NPU PACCMOTPEHUH DPEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHMH yensieTcss 0c000e BHUMaHUE BOIMpocaM 00 ASJIEKTPOHHBIX 3(dekTax, 0 B3aMMHOM BIHSHHH
aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaxX peakiui.



Oco0oe 3HaYeHHWE HMEET TO, YTO Ha COJACpKaHHE KypCOB XHMMHUHU YIrIyOIEHHOTO YPOBHS H3YyYCHHS
IJISL KJIACCOB OMpenesi€HHOro mpodwmist (TJIaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep JOMOTHEHHH K
o0mieil cucTeMe MpeAMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHUE CMEXKHBIE NMpeaMeTsl. Tak, Hampumep, B
COJZIep)KaHUU TIpeMeTa Uil KJIAcCOB XUMHUKO-(hM3ndeckoro mpoduis OoJblnoe 3HAYeHHE OyAyT HMETh
3JIEMEHTHI y4eOHOro MaTepuana 1mo oOmield xumuu. IIpu u3ydeHHH mpeaMmera B JAaHHOM Clydae aKLEHT
Oyzer cienaH Ha OOIIHOCTH METOAOB IO3HAHUS, OOLIHOCTh 3aKOHOB M TEOpPUH B XMMHUHU W B (PHU3HKE:
aTOMHO-MOJICKYJISIpHast Teopus (MOJIEKYJsipHas Teopuss B (u3MKe), 3aKOHBI COXPAHEHUS MacChl H
SHEPTUH, 3aKOHBI TEPMOIMHAMUKH, JIEKTPOJIN3a, IPEJCTABICHHS O CTPOSHHHN BEIECTB U Apyroe. B To xe
BpeMsl B COJCP)KaHWU TIpeIMeTa sl KJIACCOB XHMHKO-OMOJIOrMYecKOro mpoduis OOMbIIni yaeabHbIH
Bec OymeT MMeTh opraHuyeckas XuUMHA. B 3ToM ciydae mpemocTaBiseTcs BO3MOXKHOCTH uisi Oolee
00CTOSATEIIEHOTO PAaCCMOTPEHUS] XMMUYECKOH OPraHM3allid KICTKH KaK OWOJIOTMYEeCKOW CHUCTEMBI, B
COCTaB KOTOPOH BXOJAAT, K IPUMEPY, TaKu€ CTPYKTYPHbIE KOMIIOHEHTBI, KakK JIMIUABIL, OENKH,
YIJIEBOAbI, HYKJIEMHOBBIE KHUCIOTBI M Jpyrue. Ilpum 3TOM 3HaHMS O COCTaBE€ M CBOMCTBax
HpeHCTaBHTCHCﬁ OCHOBHBLIX KJIACCOB OpPTraHUYCCKHUX BCIICCTB CIIYXKaT OCHOBOM AJI1 U3yUYCHUS CYIIHOCTHU
porieccoB POTOCHHTE3A, ABIXaHUS, TUIIEBAPCHUS

B nmname (¢opmupoBaHHMS OCHOB HAaydyHOIO MHPOBO33DEHHUS, OCBOCHHS OOIIEHAYYHBIX METOJOB
MO3HAHHUA M OIBITAa IMPAKTUYECKOrO TNPHMEHEHUS HAYYHBIX 3HAaHMW HM3ydeHHe mnpenmera «XHMHUS» Ha
yriyOIIEHHOM YpOBHE OCHOBAaHO Ha MEKIPEJMETHBIX CBS3SIX C €CTECTBEHHO-HAYYHBIMHU IIPEIMETaAMH.
[Tpu n3ydyenun yueOHoro nmpeamera « XuMus» Ha YriayOJEHHOM ypOBHE TaKKe, Kak Ha yPOBHE OCHOBHOTO M
cpenHero odmiero obpazoBaHusi (Ha 0a30BOM YpOBHE), 3a7a4€il MEPBOCTEIIEHHON 3HAYMMOCTH SIBJISIETCS
(dbopMHUpOBaHHE OCHOB HAayKH XUMHU Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUICCKOM
NEATEIbHOCTH YE€JIOBEKAa M OJHOTI'O U3 KOMIIOHEHTOB MUPOBOH KYJIBTYDBI.

Pemenue 3Toit 3amaun Ha yrayOiaEHHOM YpPOBHE HM3Y4YCHHS IpEaMeTa MPEIIoJiaraeT pealiu3alHio TaKuX
Lesel, Kak:

e (opmupoBaHWE TPEICTABICHHWNA: O MATCPUAIBHOM EIUHCTBE MHpA, 3aKOHOMEPHOCTSAX |
MO3HABAEMOCTH SIBJICHUM TPUPOABI, O MECT€ XHMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€
BeOyllell ponu B OOECHEYEHWH YCTONYMBOTO pA3BUTHUS YEJIOBEUYECTBA: B PEIICHUU MPoOIieM
HKOJIOTHUECKOM, IHEPreTHYecKOil U MUIIeBOW 0e30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3JIaHUU
HOBBIX  MATE€pUAIOB, HOBBIX HCTOYHUKOB DJHEPrMH, B  OOECHEYEHHWH  PALHUOHAIHHOTO
MIPUPOAONONB30BaHuUs, B (POPMUPOBAHUN MHUPOBO33PEHHUSI U OOIICH KYJIbTYphl YENOBEKa, a TaKKe
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBbIO M TIPUPOJTHON CPEJIE;

® OCBOCHHME CHCTEMBl 3HAHMH, JEXalldX B OCHOBE XHMHUYECKON COCTaBIISIOIIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa: (yHAAMEHTAIbHBIX MOHSATUI, 3aKOHOB U TEOPHA XHUMHH, COBPEMEHHBIX
MPEJCTABICHUNA O CTPOECHHM BELIECTBA HA PAa3HBIX YPOBHSAX —aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJIMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKUX UM KHHETHYECKHX 3aKOHOMEPHOCTSAX MNPOTEKAHUS
XUMUYECKUX PEaKluid, O XHMHUYECKOM PAaBHOBECHH, pacTBOpax M ITUCHEPCHBIX CHUCTEMax, 00
00X HAYYHBIX MPHHIIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (dopmupoBanue y o0Oy4yarOUUXCS OCO3HAHHOTO TMOHUMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU Ui OOBSICHEHUS KIIOYEBBIX HJACH W TPOOJIeM COBPEMEHHOW XWMHH, IS
OOBSCHEHHSI W  TPOTHO3WPOBAHUS  SIBJICHWH, HWMEIOIINX E€CTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO PEIICHHS MPOOJIeM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHHUS, aHadu3a U OIEHKH C
MO3UIMH  JKOJOTMYECKOH  0e30MacHOCTH TOCHEACTBHI  OBITOBOW M MPOU3BOJICTBEHHOU
JIEATEIbHOCTH ~ YEJOBEKa,  CBSI3aHHOM C XUMHMYECKUM IIPOU3BOACTBOM, HCIIOJb30BAHUEM U
nepepaboTKOM BEIIEeCTB;



® yrayOJicHHE NPEACTABICHUH O HAay4YHBIX METOAAX IT03HAHWsS, HEOOXOAMMBIX Ui NMPHOOPETeHHUS
YMEHHI OpPUCHTUPOBATHCS B MHPE BEUICCTB U OOBSICHCHUS XUMHUYECKHX SIBICHHU, MMEIOIINX
MECTO B IIPUPO/JIE, B MPAKTUIECKOH ACATEITFHOCTH U ITOBCEAHEBHOMN KU3HH.

e B ruraHe peanu3anyu MEepBOOYECPETHBIX BOCIHHTATEIbHBIX W Pa3BUBAOMIMX (DYHKIUH LEIOCTHON
CHCTEMBI CPEJTHEr0 00IIero 00pa3oBaHus MPH U3yueHUU npeamera «Xumus» denepanbaas padodas
nporpamma | Xumus. 10—11 kmaccer (yrayOaéHHBIN ypOBEHB) 0COOYIO aKTyaabHOCTh MPUOOPETAIOT
TaKkue IeIH M 3334, KaK:

e BOCHHTaHHE YOSKAEHHOCTH B II03HABAEMOCTH SIBJICHUH MNPHPOJIBI, YBAXKCHUS K MPOLECCY
TBOpPYECTBA B OO0JIACTM TEOPETUYECKMX M TPUKIAJHBIX HCCICIOBaHHI B XUMUH, (pOopMHUpOBaHHE
MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BHTHS HAYKU;

® pa3BUTHEC MOTHMBAllMM K OOYYEHUI0O U T[O3HAHUIO, CIOCOOHOCTE K CaMOKOHTPOIIO |
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOILEUEIIOBEYSCKUX LIEHHOCTEIH;

® pa3BUTHE I[I03HABATCIbHBIX HWHTEPECOB, WHTCUICKTYAJIbHBIX H TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, (OPMHPOBAHHWE Yy HHUX CO3HATENBHOIO OTHOWIECHHS K CaMOOOpa3oBaHUIO U
HETPEPHIBHOMY OOpa30BaHUIO, KaK YCIOBUIO YCIEIIHOW NMPOpEecCHOHATBHON W OOIIECTBEHHOU
JCATEIHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3[I0POBBIO U MOTPEOHOCTH B 30POBOM
oOpa3se K13HH;

e (QopMUpOBaHHE YMEHHMH W HABBIKOB Pa3yMHOI'O MPHPOJONOJIb30BAHUS, PA3BUTUE 3KOJIOTUYECKON
KYJIbTYpbl, IPUOOPETEHUE OIbITa OOLIECTBEHHO -TIOJIE3HOM 3KOJOTHUYECKON AESITEIbHOCTH.

OOmiee YHMCIO YacoB, PEKOMEHIOBAHHBIX Ui M3y4YEHUS XMMUU Ha YriyOJICHHOM ypoBHE, — 204 4acos:
B 10 kmacce — 102 vaca (3 gaca B Henento), B 11 kimacce — 102 vaca (3 gaca B Hezelo).

[Iporpamma peanusyercss B cooTBeTcTBHUM ¢ Paboueit mporpammoit Bocnmtanus MBOY
«COII Ne 4 wmmenn wmapmana D.U.TonOyxuna» 1. Cumbeponons 2024-2026 rr



COJAEP/KAHUE OBYYEHUA
10 KIIACC

TeopeTudyecKkue OCHOBbI OPraHUYECKON XUMHH
IIpenmer M 3HaYeHUWE OPraHUYECKOM XUMMHM, IPEICTABICHHE O MHOI000pa3MU OPraHUYECKHX
COeAMHEHUH. DIEKTPOHHOE CTPOCHUE aTOMa YIJIepoa: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS.
BasleHTHBIE  BO3MOXXHOCTH  aTtoma  yriaepoga. XUMHUYecKas CBsi3b B OPraHUYECKHX
coeMHEHUsX. Tumbl ruUOpuAM3aLIMM  aTOMHBIX  opOurtaneil  yriepoma. MexaHU3MBI
o0pa3oBaHMsl  KOBAJICHTHOM  CBsI3M  (OOMEHHBIW M JIOHOPHO-aKLUENTOPHBIH).  Turbl
NEPEeKpBhIBAaHUS AaTOMHBIX oOpOuTaned, 6- W m-cBsi3u. OnuHapHas, ABOWHAs U TPOMHAs CBS3b.
CrnocoObl pa3pbiBa CBsizeld B MOJIEKyJaX OpraHMdyeckux BeuecTB. lloHsATHE O cBOOOAHOM
panukaie, Hykjaeopuie u 3JIeKTpoduie.
Teopuss crpoeHuss opraHnyeckux coenuHeHud A.M. byrinepoBa UM COBpPEMEHHBIE
IIPEICTABICHUST O CTPYKType MOJIEKYJl. 3HAu€HHE TEOpPUU CTPOEHUS OPraHMYECKUX
coeauHeHuil. MonekyispHble U CTpYKTypHbIe (hopMyibl. CTpyKTypHbIE (OPMYJIbI pa3IHUHBIX
BUJOB: pa3BEpPHyTas, COKpalll€HHas, ckeneTHad. M3omepus. Buubl u3omepuu: CTpyKTypHas,
POCTPAHCTBEHHAs.  DNEKTpOHHBIE d3((EeKTbl B  MOJIEKyJIax OPraHMYECKUX COCTUHEHUI
(MHIYKTUBHBIA 1 ME30MEPHBIN 3P PEKTHI).
[IpencraBinerne o KiraccuUKAMK OpraHUYecKuX BemiecTB. [loHsATHE 0 (DyHKIMOHAIBHON
rpynne. ['omonorus. 'omonorudeckue psaasl. CHcremaTHdecKas HOMEHKIATypa OpPraHMYECKUX
coequnenuii (IUPAC) u TpuBHalbHbIC Ha3BaHHs OTACIBHBIX MPEACTABUTEIICH.
Ocobennoctu u KJaccupukanus OpraHUYEeCKUX peaKLMid. OxucaurensHo -
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPraHUYECKON XUMHUH.
DKcliepUMEHTAIbHbIE METOJbl HW3Y4YEHMsI BEUIECTB W MX MHpeBpaiieHuid. O3HaKOMIIEHHE C
oOpa3uamMu OpraHMYECKHX BEIECTB U MaTepualaMH Ha UX OCHOBE, ONBITHI 10 TMPEBPAILICHUIO
OpraHMYeCKMX  BEIIeCTB  INpU  HarpeBaHuu  (TUlaBleHUE, OOYyIJIMBaHUE M TOpPEHUE),
KOHCTPYMPOBAaHHUE MOJEIIEN MOJIEKYJI OPTraHUYECKUX BEIIECTB.

Yraesoaopoabl

Ankanbpl. ['omMonormdeckuil psia  ankaHoB, oO0mas ¢opMyna, HOMEHKIATypa U H30MEpHs.
DNEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHE MOIIEKYN alIKaHOB, sp3-rH6szu/13auH;1 ATOMHBIX
opOutaneil yriepoma, ¢ -cBsi3b. KoHdopmepsl. Dusznueckue CBOMCTBA aJIKAHOB. XHUMHUYECKHE
CBOWCTBA AQJIKAHOB: pEaKIMK 3aMENICHHS, W30MEPHU3AINU, JICTUIPHUPOBAHMS, ITHKIH3AIUH,
NUpOJU3a, KpekuHra, ropeHus. llpencraBieHne O MEXaHU3ME pEaKIUN pPaaUKAIbHOTO
3amenieHus. Haxoxnaenue B mpupoge. CrnocoObl TMOJNyd4eHHS M TIPUMEHEHHE aJKaHOB.
Huxnoankanpl. OO0mas Qopmyna, HoOMeHKIaTypa u wu3omepus. OCOOEHHOCTH CTPOCHUS |
XUMHUYECKUX CBOMCTB MamnblXx (IHUKJIOMNPOINAH, I[HUKIO0yTaH) H OOBIYHBIX (I[MKIIOMEHTaH,
[UKIIOTEeKCaH) MUKJIOANKaHOB. CrocOOBl TONyYeHUs M MPUMEHEHHE [TUKIOATKaHOB.



Ankensl. ['omonornueckuii psig ajkeHOB, o0mas ¢Gopmysia, HOMEHKIATypa. DJIEKTPOHHOE |
MPOCTPAHCTBEHHOE ~CTPOGHHE MOJEKYT AJKCHOB, Sp°-THOPHIM3AIMs aTOMHBIX OpOHTaneil
yraepoga, G - U m-cBA3U. CTpykTypHas U TreomeTpudeckas (LUC-TpaHC-) HM30MeEpUs.
@usznueckue CBOMCTBA  AJIKCHOB. XWMHMYECKUE  CBOMCTBA: PEAKUUU  MPUCOCAUHEHUS,
3aMELIEHUs] B O-MIOJIOKEHME IIpU  JBOMHOW  CBS3M, IMOJIMMEpPU3ALUMU UM OKHUCIICHUS.
[IpencraBnenne O  MEXaHM3ME  PEAKIUH AIIEKTPOQMIBHOrO TmpucoeauHeHus. llpaBuiio
MapkoBHukoBa. KauecTBeHHbIE peak[MK Ha ABOMHYIO CBsI3b. CrIOCOOBI OTyYEHHsI U IPUMEHEHUE
QJIKCHOB.

ANKagyueHsl. Knaccudukanus aJIKaInCHOB (conpsKkEHHBIE, M30JIMPOBaHHBIE,
KyMyJIMpoBaHHbIE). OCOOEHHOCTH  3JIEKTPOHHOI'O  CTPOEHHS M  XUMHMUYECKHMX CBOWCTB
CONpSKEHHBIX JAMEHOB, 1,2- u 1,4-npucoenunenue. IlonnMepusanus CONpPSYKEHHBIX JTUEHOB.
CriocoObI mosTyyeHus 1 IPUMEHEHUE aJIKaUEHOB.

AnxuHbl. ['oMoOrMYecKHid psi AIKHHOB, oO0mas ¢opmyiaa, HOMEHKIATypa M H30MEpHS.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AIMS aTOMHBIX
opOutaneit yriaepona. dPusznyeckue CBOWCTBA aAJIKMHOB. XMMHMYECKHE CBOWCTBA: peaKIUU
IIPUCOEAVHEHNS, OTUMEPU3ALMM U TPUMEPU3ALMHU, OKUCICHUs. KHUCIOTHBIE CBOWMCTBA aJKHHOB,
HMMEIOIIMX KOHIIEBYIO TPOWHYIO CBA3b. KauecTBeHHbIE peakluu Ha TPOHWHYIO CBA3b. CrocoObl
IIOJIyYE€HUsI M NPUMEHEHHE aJIKUHOB.

ApomaTtuueckue yrieBoaopoabl (apeHsl). 'omonoruueckuit psi apeHoB, oOwias ¢opmyina,
HOMEHKJIATypa U HU30MepUsd. ODJEKTPOHHOE U TNPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIIbI
Oenzoma. IlpaBuiao apoMaTHMYHOCTH, TNPHUMEPHl APOMATHYECKHX COeqUHEHHHA. Du3mueckue
CBOMCTBa apeHOB. XHMMHUYECKHE CBOICTBa O€H30jJa M €ro roMoOJOrOB: PEAKIMH 3aMEIIECHUs B
OCH30JIbHOM KOJIBIIE M YIJIEBOAOPOJA HOM paguKaie, PEaKIHUW MPHCOCIUHEHHS, OKHCIICHUE
romojoroB OeHzona. IlpencraBieHne O MeXaHU3ME PEAKUMH 3IEKTPO(UIBHOIO 3aMelleHUs.
IIpencraBinenue 00 OpUEHTHPYIOLIEM ACUCTBUM 3aMecTHTelNed B OEH30JbHOM KOJIbLE Ha
IpUMepe alKUIbHBIX PAAMKaIOB, KAPOOKCUIBHOM, T'MJIPOKCUIIBHOM, aMHHO- W HUTPOTPYIIHI,
aToMOB rayoreHoB. OcOOEHHOCTH XUMHYECKUX CBOMCTB crtupona. Ilomumepusanus cTuposia.
CriocoObl TTOTy4eHUsT U TPUMEHEHNE apOMATUUECKUX YTIIEBOOPOIOB.

[Ipuponnsiit ra3. IlonmytHeie HedTaHble Ta3sl. Hedts u e€ mnpoucxoxnenue. KameHHbli
yroib M MpOAYKTHl ero mnepepaboTku. CrocoObl mMepepabOTKH HEPTH: MEPEroHKa, KPEKHHT
(TepMUYECKHM, KaTanuTUyecKuil), puopMuHr, nuponus. [IpoaykTel nepepaboTku HedTH, UX
IPUMEHEHHE B IPOMBIIIICHHOCTH U B OBbITY. [ eHeTHdeckas CBsI3b MEXy Pa3IMYHbIMU KJIacCaMH

YTJIEBOAOPOIOB.
ONEKTPOHHOE CTPOECHME TaJOreHIPOM3BOAHBIX YIVIEBOAOPOIOB. Peakiuu 3aMelieHus rajoreHa
Ha TUAPOKCOTpYIY, HUTPOTPYyIILY, LUAHOTPYIIY, amuHorpynny. /JlefictBue  Ha

raJIOTEHIIPOM3BOJIHBIE  BOJHOTO M CIHUPTOBOrO  pacTBopa  miénouu. B3aumoneiicTBue
JUTaJoreHalIkaHOB C MarHueM M LUHKOM. [loHATHe 0 MeTalsioOpraHM4ecKuX COEAMHEHUSX.
Hcnonb30BaHWe  TajJOreHNpPOU3BOAHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE U TpPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

DKcriepuMeHTaIbHbIE METOJbl M3YYEHHs BEIIECTB M WX MpeBpauieHuit M3ydyenue ¢uznueckux
CBOMCTB YIJIEBOJIOPOJIOB (PAaCTBOPUMOCTH ), KAUECTBEHHBIX PEAKIMH YIIIEBOJOPOIOB Pa3IMUHBIX
KjlaccoB (oOecuBeuMBaHWE OpOMHOM WM HOAHOM BOJBI, pacTBOpa IE€pMaHTaHaTa KaJus,
B3aMMOJICHCTBHE alleTWIeHA C aMMHAYHbIM pacTBopoM okcuga cepebpa(l)), kauecTBeHHOE



oOHapyKeHHE YIJiepoJa U BOJOpOJa B OpPraHMYECKHUX BELIECTBAaX, IOJIyY€HHE OTUIeHa U
U3Y4YEHHE €ro CBOWCTB, O3HakomJieHHEe ¢ koJulekiusmu «Hedtp» u «Yromws», ¢ obOpasuamu
IJJACTMAcC, KaydyKOB M  PE3UHbI,  MOJEIMPOBAaHUE  MOJEKYJ1  YIIeBOJOPOAOB U
raJIOr€HIIPOM3BOIHBIX YIJIEBOJOPOJIOB.

Kuciiopoacoaep:kauye opranuueckue coeAnHeHUs
IIpenenpHble opHOaTOMHbIE cMPThl. CTpoeHHE MOJEKYN (Ha NpUMEpe METaHoJa W 3TaHOoJja).
I'omonoruueckuit psn, obOwmwas ¢opmyna, H30Mepusi, HOMEHKJIATypa M Kiaccuukanus.
dusnueckue CBOMCTBAa MpeAeNbHBIX OJHOATOMHBIX CIHUPTOB. BOIOpOIHBIE CBSI3M  MEXIy
MOJICKyJJaMH  CHOUPTOB. XHMMHUYECKHE CBOMCTBA: pEaKkUHMM 3aMEIICHUs, JeTuipaTaluy,
OKHCJICHHS,  B3aUMOJICHCTBUE C  OpPraHMYECKUMH U HEOPraHWYECKHMMH  KHCIIOTaMHU.
KauecTBeHHas peakuuss Ha OJHOAaTOMHBIE CHUPTHL. JleWcTBHME 3TaHOJAa W METaHola Ha
opranuzM denoBeka. CrocoObl TOJY4YEeHUS U IMPUMEHEHHE OJTHOATOMHBIX cnupToB. [IpocThie
3¢upbl, HOMEHKIaTypa U u3omepus. OcoOeHHOCTH (U3NYECKUX U XMMUYECKUX CBOMCTB.
MHoroaToMHbl€ CIMPTHI — 3TUJICHIJIUKOJIb U TIHLEepHH. PU3HUecKue U XUMHUECKUE CBOWCTBA:
peaKkIMM 3aMelleHUus, B3aUMOJCHCTBUE C OPraHMYECKHMMHU M HEOPraHWMYECKHMMM KHCIOTaMH,
KayecTBEHHasl peaklds Ha MHOroaToMHele cnupthl. IIpencraBieHne o MexaHM3Me peakUuil
HykJeounabHoro 3amenieHus. JlefictBue Ha opraHusMm dyenoBeka. CHocoObl MONydeHUS U
MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.
@enon. CtpoeHHE MOJEKYJbl, B3aUMHOE BIHMSHHE THIPOKCOTPYNIBI W OEH30JBbHOTO sipa.
@usnueckue cBoiictBa ¢eHona. OcoOEHHOCTH XMMHYECKHX CBOMCTB (eHona. KauecTBeHHBIE
peakiuu Ha ¢eHon. TokcuuHOCTh (Qerona. CrmocoObl TOMydYeHUS W MpUMEHEHHue (eHoa.
®enonpopMasbIeTUAHAS CMOJIA.
KapOoHusnbpHbIE COEIMHEHUS] — QIbJETUABl M KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHMIIBbHOMN
rpynmnel. ['omonoruueckue psasl aidbJeruJOoB M KETOHOB, o0mas ¢opmyia, u3omMepus U
HOMeHKJarypa. dusnyeckue CcBOICTBa albJeruOB M KETOHOB. XHWMHYECKHE  CBOHCTBa
ABJICTHIOB M KETOHOB: peaKkIuH MpucoequHeHus. [IpencraBieHne o0 MeXaHU3Me peaKIuid
HyKIeouiapHOTO TmpHcoenuHeHns. OKHCICHHE albJeTHUI0B, KAadeCTBEHHBIC pEakIUu Ha
anpaeruapl. CriocoObl MONydeHHus W MPHUMEHEHHUE albJIeTUI0B U KETOHOB.
OAHOOCHOBHBIE MpeneibHble KapOOHOBBIE KHUCIOTH. (OCOOEHHOCTH CTPOEHHSI MOJIEKYI
KapOOHOBBIX KuciOT. M3omepuss M HoMmeHKkiaTypa. @DHU3HUECKHE CBONCTBA OJIHOOCHOBHBIX
IpelenbHbIX KapOOHOBBIX KHCJIOT. BoaopojHble CBSI3M MEXIy MOJIEKyJaMH KapOOHOBBIX
KHUCIOT. XMMHUYECKHE CBOICTBA: KHUCIOTHBIE CBOMCTBA, peakiys >TepU(UKALNU, PEAKLUUU C
y4acTHEM  YIJIEBOJOPOJHOrO  pajukana. OCOOEHHOCTH CBOWCTB ~ MYypaBbUHOW  KUCIIOTHI.
[lorATHE © TPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX dO(QUpax, aHTHIPHUIAX,
raJIoreHaHTUJIPUIbI, aMujax, HuTpuiax. MHorooOpasue KapOOHOBBIX KuCIOT. OcoOeHHOCTH
CBOWCTB HEMpPENENbHBIX W apOMATUYECKUX KapOOHOBBIX KHCIOT, ITUKAapOOHOBBIX KHCIIOT,
THJIPOKCUKAapOOHOBBIX KHUCIOT. [lpeacraBuTenu BBICHIMX KapOOHOBBIX KHCIIOT: CT€apUHOBAaS,
MAIBMUTHHOBAS, OJICMHOBAs, JIMHOJIEBAs, JIMHOJCHOBas KHUCIOTHL. CrocoObl TMOMydeHus |
IpUMEHEHHE KapOOHOBBIX KUCIIOT.
Crnoxuble >¢upsl. ['omonoruyeckuit psa, obmas ¢opmynaa, H30Mepus M HOMEHKJATypa.
dusnueckue U XMMUYECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOM cpefe.



Kuper. Crtpoenue, Qusznueckne W XHUMHYECKHE CBOMCTBA JKHPOB: THAPOIN3 B KHUCIOW U
menoyHot  cpeae. OCOOEHHOCTH CBOMCTB JKHPOB, COJEP)KAIIUX OCTATKU HEMpeIeIbHBIX
KUPHBIX KUCIOT. JKupbl B mpupoae. Mblla KaKk COJIM BBICIIUX KApOOHOBBIX KHUCIOT, HX
Moromee aeiicrBue. Ilonstue o cunreTnueckux moroumx cpeacrax (CMC).

OOmass  xapakTepucThUKa  yriaeBomoB. Kiaccudukamust  yriieBogoB  (MOHO-, JTU- H
nojucaxapuabl). MoHocaxapuIbl: TJIOK03a, (pykro3a, ramakro3a, pubo3a, 1€30KCHpUO03a.
dusznueckue CcBOWCTBA M HaxoxzaeHue B mpupone. PortocuHre3. OnTuyeckas H30MEpUs.
KonpuaTo-ienHass TayroMepuss Ha NpUMEpPE MOJEKYJIbI [JIFOKO3bl, MPOEKIUU Xeyopca, o- U
B-aHOMEpHI TIIOKO3bl. XHMMHUYECKHE CBOWMCTBA TJIIOKO3bl: PEAKIUU C Y4aCTUEM CIHPTOBBIX WU
aIbJIETUIHON TPYII, CHOUPTOBOE U MOJOYHOKHCIOe OpokeHue. [IpuMeHeHue TIIOKO3bI, €€
3HAUEHHUE B JKU3HEIEATEIBHOCTU opranusMa. Jlucaxapuzapl: caxaposa, MajbTo3a M JIAKTO3a.
BoccranasnuBaromue M HEBOCCTaHABJIMBAIOIIME Jucaxapuibl. ['MIponau3 aucaxapuaos.
Haxoxnenue B npupoge u npumeHenue. [lonmucaxapuipl: Kpaxmas, INIMKOT€H U LEUIIOJI03a.
CrpoeHne MakKpoMOJIEKYJl Kpaxmalla, IIMKOreHa U 1eJuItos1o3bl. du3nueckrue cBOWCTBA Kpaxmaia
U LEJUTI0JI03bl. XMMHMUYECKUE CBOMCTBA Kpaxmania: THAPOJIM3, KaYeCTBEHHAs PEAKLUS C HOJIOM.
XUMHUYECKHE CBOMCTBA LIEJUIIOJIO3bI: THUIPOJIN3, MoiydeHue 3¢upos nemnonossl. [lonsrtue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCHEepUMEHTAIbHbIE METOJIbl HW3y4Y€HHs BELIECTB M UX IMpeBpalleHuil. PacTBopuMocTh
pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJCICTBUE ITAHOJIA C HATPUEM, OKUCIIEHUE 3TUIIOBOTO CHHUPTA
B @IbJIETH]l Ha pacKajl€HHOW MEIHOH INPOBOJIOKE, OKUCICHHE ATHJIOBOTO CIUPTA JUXPOMATOM
Kanusi (BO3MOYKHO MCIIOJIb30BAaHUE BUIEOMATEPUATIOB), KAUYECTBEHHbIE PEAKIMU Ha ajlbJIETHJIbI
(c ruapokcuaoMm nuammuHcepeOpa(l) u ruzppokcunom wmenu(ll)), peakums raMuepuHa C
ruapokcuaom  Meau(Il), XUMHUYECKUE CBOMCTBA pactBopa YKCYCHOM KHUCJIOTBI,
B3aUMO/ICIICTBUE

pactBopa TroKo3bl ¢ Tuiapokcuaom menu(ll), B3aumoneiicTBue Kpaxmana ¢ HOAOM, PElICHUE
OKCIIEPUMEHTANbHBIX 3amad mo TemMaM «Crnuptel U  QeHonsl», «KapOOHOBBIE KHCIOTHI.
CrnoxHble 3¢upbI».

A3oTcoaepkalye OpraHnyecKue CoeIMHeHUs

AMUHBI — OpraHMyeckue Ipou3BOJAHBIE ammuaka. Kinaccudukamus aMuHOB: anudarndyeckue
U apoMaTUYeCKue; T[EepBUYHbIE, BTOpPUYHbIE U TpeTuuHble. CTpoeHue Moyekysa, oOuias
dopmyna, wu30Mepusa, HOMEHKJIaTypa U (u3nueckue CcBoicTBa. XHMMHYECKOE CBONCTBA
ann(paTUYECKUX AMUHOB: OCHOBHBIE CBOWCTBA, AJKUIMPOBAHUE, B3aWMOJICHCTBHE NMEPBHUYHBIX
aMHHOB C a30THCTOM KHUCIOTOW. COnyM ajlKWIaMMOHHUSA. AHMIMH — TIPEICTaBUTENIb aMHUHOB
apomatnueckoro pspa. CrpoeHue aHwIMHA. B3auMHOE BIMSHUE TPYII aTOMOB B MOJIEKYJIE
aHwirHa. OcoOEHHOCTH XUMHUYECKHX CBOMCTB aHWIMHA. KauecTBeHHbIE peakluMy Ha aHWUJIUH.
CriocoOpl  moslyuyeHuss M IpUMEHEeHHe anudpaTudyeckux amuHOB. [lonydyeHue aHunMHA U3
HUTpOOEH3071a.

AmuHOKuCnoTEl. HoMeHkmarypa u wn3omepus. OTHenpHbIE NPEACTABUTENN (-aMHUHOKHCIIOT:
TJIMLUH, aJlaHuH, ()eHUJIAIaHWH, CEpUH, TJTyTaMUHOBAas KUCJIOTA, JIM3UH, HUCTeHH. OnTudeckas
n3oMepusi aMuHOKuCIOT: D- m L-amuHokuciorsl. ®dusnueckue CBOMCTBA ~ aMHHOKHUCIOT.
XUMHUYECKHEe CBOMCTBA AMUHOKHCIOT KakK aM(pOTEPHBIX OPraHWYECKHX COCIMHEHUH, peakuus



MOJIMKOHJICHCALlMY, 00pa3oBaHWE MENTUIHON CBs3U. bruosnorndeckoe 3HaueHHE aMHUHOKHCIIOT.
CuHTe3 1 THIpOIN3 NENTHIOB.

benku xak mpupoansie monumepsl. IlepBudHas, BTOpUYHAS M TPETUYHAs CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBAa OEJNKOB: THAPOJIN3, JEHATYpalysi, KauyeCTBEHHBIC PEaKIIUU Ha OCJIKH.
[Tonatne 00 aszorcoiepXamuX TETEPOLUKINYECKHX  COCAWHEHHSX. [IMpUMHUIMHOBBIE U
ypUHOBBIE OCHOBaHUsA. HyKJI€MHOBBIE KUCIIOTHI: COCTAB, CTPOCHUE M OMOJIOTUYecKast poib.
DKclepUMEHTAIbHbIE METO/Ibl U3yUeHHs BELIECTB U UX NpeBpaileHuil. PactBopenue OenkoB B
BOJE, JeHaTypalus OelKoB TMpH HarpeBaHWM, LIBETHbIE pEaKUUM Ha OEJNKH, pelIeHue
JKCIIEPUMEHTAIBHBIX 33Jad II0 TeMaM «A30TCOAEp)KAIUE OPraHUYECKUE COCOUHECHUS» U
«Pacro3HaBaHne OPraHMYECKUX COCTUHEHUI.

BbicokomosiekyIsipHbIe cOeIMHEHMS.

OCHOBHbIE MOHSTHSI XMMHUU  BBICOKOMOJIEKYJIIPHBIX  COEIMHEHUI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEpPU3ALMM, CPEAHssE MoJeKyispHas Mmacca. OCHOBHBIE
METOJIbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COECIUHEHUM — IOJMMEpH3alMs U MOJIMKOHICHCALUS.
IIpencraBineHne O  CTEPEOPETYISIPHOCTM M HAAMOJIEKYJSIPHOW CTPYKTYpe  IOJIMMEPOB,
3aBUCHUMOCTb CBOMCTB IIOJIMIMEPOB OT HX MOJIEKYJSIPHOTO U HAIMOJIEKYJSIPHOTO CTPOEHHUS.
[TomumepHsle Marepuansl. Ilnactmacchl  (MOJMATHUIIEH, HOJUIPONWIEH, NOIUBHHUIXIOPU],
HOJIUCTUPOJ, MOJUMETUIMETaKpUiaT, MOJMKapOOHAThI, MONMUITHIEHTepedTanar). Y Tuinzauus u
nepepaboTKa IUIACTHKA. ODJIAaCTOMEpbI:  HATypaJlbHbIH  KayyyK, CHHTETUYECKHE KayudyKH
(OyTanueHoBBIN, XJIOPOIIPEHOBbIM, H30IIPEHOBBIN) U CUIMKOHBI. Pe3una. BomokHa: HaTypajibHbIE
(xJ0mMOK, wmIepcTh, WIENK), MCKYCCTBEHHBIE (BHCKO3a, al€TaTHOE BOJIOKHO), CUHTETUYECKUE
(karpon u naBcaH). [lomumepsr CIIELIMATILHOTO Ha3HAYECHUS (teprmon, KEBJIap,
ANEKTPONPOBOAAIIME OIUMEPHI, OMOpa3IaraeMble MOJIMMEpPHI).

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BELIECTB M MX IpeBpalleHuid. O3HAKOMIIEHHE C
o0Opa3llaMu HPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcC, KaydyKoB, pelleHHUe
JKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe «Pacro3HaBaHKe IIaCTMAcC U BOJIOKOHY.

Pacuérnble 3amaun

Haxoxnaenue MosekyasipHOH (QOpMysbl OpraHMYECKOro COEAUHEHHS] IO MAacCOBBIM JOJSIM
AJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXXJIEHUE MOJIEKYJISIPHON (OpMYJIbl OPraHMYECKOTo
COCIMHEHHUS 0 Macce (00bEMY) TPOJIYKTOB CropaHusi, MO KOJWYECTBY BemiecTBa (Macce,
00BbEMY) TMPOJNYKTOB pEakUWU W/ MIM MCXOJHBIX BEIIECTB, YCTAHOBJIIEHHWE CTPYKTYpPHOU
(dopMysIBl OPraHMYECKOTrO0 BELIeCTBA HAa OCHOBE €ro XMMHUYECKMX CBOWCTB HJIM CIIOCOOOB
IIOJIyYEHUS, ONIPEAEIEHUE JIOJIN BBIXOAA MPOLYKTA PEAKLUU OT TEOPETUUYECKH BO3ZMOXKHOTO.

Me:xnpeamernbie CBA3H
Peanuzanusi MeXNpeAMETHBIX CBA3€M MNpu U3yd4eHUH opraHuyeckoil xumuu B 10 kiacce
OCYILIECTBIISIETCSl Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO -HAYYHBIX HOHATHUH, Tak M
MTOHSATUH, IPUHATHIX B OTAEIBHBIX IIPEMETAX €CTECTBEHHO -HAy4YHOI'O IIMKJIA.
OOmiue ecTecTBEHHO-HAayuHble MOHSTHS: SIBJI€HHE, HAy4HbIH (akT, TUmoTe3a, Teopus, 3aKOH,
aHaluu3, CHUHTE3, Kiaccupukauusi, HaOIIONEHHE, HU3MEpEHHe, DSKCIEPUMEHT, MOJEIb,
MOZICJIINPOBAHUE.
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®dusuka: marepusi, aToM, HJIEKTPOH, MPOTOH, HEHUTPOH, MOJIEKYyJa, DHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSHHE BEIIeCTBA, (PU3NYCCKUE BETUYHMHBI, CTHHUIIBI
WU3MEPEHUs1, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kietka, opraHu3M, OJKOCHUCTeMa, Owuocdepa, MeTadOIu3M, HACIICICTBEHHOCTH,
aBTOTPO(HBIA U TeTepOTPODHBIA THUI THTAHUS, OpoXeHHE, (POTOCHHTE3, JbIXaHUE, OCNKH,
YIJICBO/IbI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (JEPMECHTHI.

I'eorpadus: moyie3Hple HCKOITaeMbIe, TOILIUBO.

TexHoJIOTHS: TMHUIIEBBIC MPOIYKTHI, OCHOBBI PAllMOHAIBLHOTO IMTAHUSA, MOIOIINE CPE/CTBa,
MaTepHajIbl U3 UCKYCCTBEHHBIX M CHHTECTHYECKHUX BOJIOKOH.

11 KUIIACC

TeopeTruvyeckue OCHOBbI XUMHMHU
AtoM. CocTtaB aTOMHBIX saep. XUMHYecKui 3nemeHT. M3oronel. KopnyckynsipHO-BOJIHOBON
Iyaiau3M, JBOMCTBEHHash mpupona o3eKkTpoHa. CTpoeHHe >SIEKTPOHHBIX 00O0JOYEK aTOMOB,
KBaHTOBBIC YMCIIA. DHEPTeTUYECKUE YPOBHH U MOAYPOBHU. AToMHBIE opouTanu. Knaccuduxamms
XMUMHYECKHX 3JeMEHTOB (s-, pP-, d-, f-amementsi) Pacnpenenenue 31€KTPOHOB MO aTOMHBIM
opOUTansAM, MPUHIMI MHUHMMYyMa 3Hepruu, npunuun [laymu, mpaBuno XyHaa. DJIEKTPOHHBIC
KOH(UTypaIu aTOMOB JJIEMEHTOB I€PBOrO—4YETBEPTOrO IEPUOJAOB B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHUM, 3JEKTPOHHBbIE KOHpUrypauuu HoHOB. [loHsitue 00 »sHepruu
MOHM3ALMM, SHEPTUU CPOJICTBA K 3JIEKTPOHY. DIEKTPOOTPULIATENbHOCTD. [lepuonnyeckuil 3akoH
nu Ilepuoguueckas  cucrema  xumuyeckux  anemeHtoB .M.  MenneneeBa.  CBa3b
MEepUOINYECKOro 3akoHa W Ilepronnueckoll CHUCTEMbl XUMHUYECKHX 3JIEMEHTOB C COBPEMEHHOM
TEOpPHUEl CTPOEHHsS ATOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUs CBOWCTB XHMHMUYECKHX 3JIEMEHTOB W
o0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BEIIECTB IO TpymNmaM U TepuoaaM. 3HaueHUe
nepuoauueckoro 3akoHa J[.M. Menneneena.
Xumuyeckasi CBA3b. BHAbl XUMHUYECKOW CBA3W: KOBAJIEHTHAs, HWOHHAs, METaJUIMYECcKasl.
Mexanu3mbl  00pa3oBaHMsI KOBAJICHTHOW CBSI3M: OOMEHHBIH W JIOHOPHO-aKIETITOPHBIM.
OHeprus u JuMHa cBs3U. [lonsipHOCTH, HANpaBIEHHOCTh U HACHIIIAEMOCTbh KOBAJIEHTHOM
CBSI3H. Kparusie CBSI3H. Bonoponnas CBA3b.  MeEXMOJIEKyIsIpHBIE
B3aMMO/ICIICTBHS. BaleHTHOCTh M BaJeHTHBIE BO3MOXXHOCTH aTOMOB. [mOpuamsamus aTOMHBIX
opoutaneii. CBA3b DIEKTPOHHON CTPYKTYPHI MOJIEKYT C MX T'€OMETPUUYECKUM CTpOeHuEeM (Ha
MpUMepe COSMHEHHH 2JIEMEHTOB BTOPOTO MEPUO/Ia).
[IpeacraBnenne O  KOMIUIEKCHBIX — coeiuHeHMsiX.  CocTaB  KOMILJIEKCHOTO  HOHa:
KOMIUIeKCcooOpaszoBatenb, Juranapl. KoopanHaumonHoe uucino. HomeHknaTypa KOMIUIEKCHBIX
COE€MHEHMNI. 3HaueHUEe KOMIUIEKCHBIX coequHeHui. [loHsTHe 0 KOOpIMHAIIMOHHON XUMUU.
BemectBa MOJEKYISPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHs. THIIBI KPUCTANIMYECKUX PEIIETOK
(CTpYKTYp) ¥ CBOMCTBA BEIIECTB.
[lonstne o nucnepcHbIXx cucremax. McTtuHHBIE pacTBOpbl. [IpencraBieHne O KOJUIOMIHBIX
pactBopax. CmocoObl BBIpRKEHUS KOHIIGHTpAIlMM PAcTBOPOB: MaccoBas [OJsS BeUIECTBa B
pacTBoOpe, MOJIIpHAs KOHIIEHTpauus. HacbllieHHbIe U HEHACBIEHHBIE PACTBOPBI, PACTBOPUMOCTb.
Kpucrannoruaparst.
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Knaccupukanus ©  HOMEHKJIAaTypa HEOPraHWYECKUX BellecTB. TpHUBHAJIbHBIC Ha3BaHUS
OTJENBHBIX NTPEACTABUTEIECH HEOPTaHUYECKHUX BEILECTB.

Knaccupukanuss XMMHUYECKUX pPEaKUMH B HEOPraHMYECKOM M OpraHMYecKod XHMHUHU. 3aKOH
COXPAHEHHs MacChl BEUIECTB; 3aKOH COXPAHEHWS W IPEBpAlllEHUs SHEPruu MpU XUMHUYECKUX
peaknusx. TemoBbie 3pGEKTh XUMHUUECKUX peakuuil. TepMoXuMHUecKue ypaBHEHHUS.
CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCHUMOCTb OT pa3iu4yHbIX (pakTopoB. ['OMOreHHBbIE U
rereporeHHsle peakuuu. Karannms u kartamuzatopbl. OOpaTuMble M HeoOpaTHMbIE pPEaKLUU.
Xumunyeckoe paBHoBecue. KoHcTaHTa xumudeckoro pasHoBecHs. DakTopsl, Biauslonue Ha
IIOJIO)KEHHE XMMHMUYECKOTO PABHOBECHUSA: TEMIIEPATypa, [aBJICHUE M KOHLEHTPALMM BEILECTB,
yyacTByronux B peakiuu. [Ipunnun Jle [larense.

Onexkrponutuyeckas  auccounanus. CunpHble W crmabble  3nekTposuThl.  CTeneHb
muccouuanuu. HMonHoe mnpousBeneHue Boibl. Cpena  BOJHBIX  pacTBOPOB:  KUCIIOTHa,
HeWTpanbHas, wienoyHas. Bogopomusiii mnoxaszarens (pH) pactBopa. ['miaponus  cosei.
Peakuuu nonsoro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb  okucieHus.  OKUCIUTENb U
BOCCTaHOBUTENb. lIponeccsl OKHMCIEHUS M BOCCTaHOBJIECHMS. BakHeliine OKUCIUTENH U
BOCCTAHOBUTEJIN. MeTO/| 3JIEKTPOHHOT0 OajlaHCca. DJIEeKTPOJIU3 PaCTBOPOB U PaCI/IaBOB BELIECTB.
OKCIIepUMEHTAIIBHBIE METObI U3Y4YEHMs BEIIECTB M MX NpeBpallieHuil. Pa3noxkenue nepokcuaa
BOZOpPOJA B IIPUCYTCTBUM KaTaM3aToOpa, MOJAEIU KPUCTAJUIMYECKUX PEIIETOK, IPOBEICHUE
peakuuii  HMOHHOTO OOMEHa, OIpe/ieleHUe CpeAbl PAacTBOPOB C IOMOIIbIO HHAWKATOPOB,
W3yYeHHE BIIMSHUS DPA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEAKIMH M IIOJIOKEHUE
XUMHUYECKOT'O PABHOBECHS.

Heopranuueckasi xumusi
[Tonoxenue HemerauioB B llepuoanueckonm cucreme  XuMuU4yeckux  asemeHToB J[.U.
MenzaeneeBa U OCOOCHHOCTH CTpOEHHS HX aroMmoB. @Dusnueckne CBOWCTBA HEMETAJIIOB.
AnnoTtponusi HEMETaIOB (Ha MpUMeEpe KHuciopona, cepsl, docdopa u yriepona).
Bonopon. Ilomyuenue, ¢usnueckue M XMMHYECKHME CBOMCTBA: pEaKUUU C MeTalUlaMH |
HEMETa/NIaMU, BOCCTAHOBUTEIbHbIE CBOWCTBA. ['mapuabl. TOMIMBHBIEC IEMEHTHI.
lanorensl. Haxoxknenwe B Tpupoje, CHocoObl TMONMydeHUs, (QU3NYECKHEe U XUMHYECKUE
cBoricTBa. [‘asoreHoBomOponbl. BakHeline KHUCIOPOACOAEp AUIME COCAUHEHHUS TaJOTE€HOB.
JlabGopaTtopHble W TPOMBIIUIEHHBIE CHOCOOBI TMOJYy4EeHHUS TajJoreHoB. [[puMeHeHne TaJoreHoB U
UX COEIUHEHM.
Kucnopon, o30H. JlaboparopHble ¥ TPOMBINIICHHBIE CIOCOOBI MOJNYYEHHUs KHCIOPOJa.
®u3nuecKrue 1 XMMUUYECKHE CBOMCTBA M IPUMEHEHUE KUCIOpoaa U 030HA. OKCUIBI U TEPOKCUIBI.
Cepa. HaxoxaeHnue B mpupoje, CrocoObl MoNyueHus, (pU3nyeckue U XWMHUUYECKHE CBOMCTBA.
Ceposogopon, cynbduasl. Oxcun cepsi(IV), oxkcun cepsi(VI). CepHucrast u cepHasi KUCIOTBI U UX
con. OcOOEHHOCTH CBOWMCTB CEpHOM KUCIOTHL. [[pumMeHeHne cepbl U e€ COeTMHEHHIA.
A3zoTr. Haxoxnenue B mpupoje, crocoObl MOMy4YeHHs, (U3NYecKHe U XUMHYECKHE CBOMCTBA.
Ammuak, HUTpubl. OKCHAbI a30Ta. A30TUCTas U a30THAsl KUCIOTHI U UX coiu. OcoOeHHOCTH
CBOMCTB a30THOW KUCIOTHL. [IprMeHeHHe a30Ta U ero coenuHeHUU. A30THBIE YIOOpEHUSI.
®octhop. HaxoxaeHnne B mpupojae, CHOCOOBI TOMy4YeHHS, (PHUIUUYECKHE M XUMUYECKUE
cBoictBa. Dochuasl u ¢ochun. Oxcunel ¢ochopa, (ochopHas kuciora u €€  conu.
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Meradochopnas u mmupodochopHas KuciaoThl, dochopucras u (pochopHOBaTHCTAS KHUCIOTHI.
[Ipumenenune dochopa u ero coemuaenuit. DochopHsie yaoOpeHUsI.

VYraepon, HaxoxkIeHHe B mpupoae. AsuioTporHele  Momudukanuu. Dusznyeckue U
XMMHUYECKHE CBOMICTBA MPOCTHIX BELIECTB, OoOpasoBaHHbIX yraepogoM. Oxcup yriepona(ll),
okcupa yraepona(IV), yronpHas kucinora u €€ cond. AKTUBUPOBAHHBIN yrojb, aJacopOLus.
@ymnepensl, TpadeH,  yriaepogHble  HaHOTpYOku.  [IprMeHeHHe TNpOCTHIX BEIIECTB,
00pa30BaHHbBIX YIIEPOAOM, U €T0 COSTUHEHUH.

Kpemuuii. Haxoxpaenue B mpuponae, CHOCOObl MOIy4YeHHs, (GUIMYECKUE U XHUMUYECKUE
cBoiictBa. Okcua kpemuus(IV), kpemHueBas KUCIOTa, CHIMKATHL. [IpuMeHeHHE KpEMHUS B €TO
coequHeHuil. CTekIo, ero rnojy4eHue, BUAbI CTEKIIA.

[Tonoxenne merawioB B llepmomudeckoil cucreMe XMMHUYECKHX 3lieMeHTOB. OcobeHHOCTH
CTPOEHMSI 3JIEKTPOHHBIX O00OJOYEK AaTOMOB METaJIOB. PacnpocTtpaneHne XMMHYECKUX
3JIEMEHTOB-METAIJIOB B 3eMHOM Kkope. OOmme Qusnueckue cBoiicTBa MeTauIoB. [Ipumenenune
METAUIOB B ObITY M TexHuke. CIulaBbl METAIOB. DJEKTPOXUMHYECKHUH DSl HampsKeHUH
MeTauioB. OOmme crnocoObl MOMYyYEHHs] METAUIOB: THIPOMETAJUIYprus, HHPOMETAJLIyprus,
aniekTpoMmeTautyprus. IlonsTre o kKoppo3uu MeTayuioB. Croco0b! 3alIUTEl OT KOPPO3UH.

OOmas  xapakrepuctuka MeTauioB [A-rpynnel  [lepuoanyeckoit  CUCTEMbl XHMHYECKHUX
asieMeHTOB. HaTpuil n kanuit: nmomydenue, pusnyeckue M XUMHUUYECKHE

BOICTBA, IPUMEHEHHUE NPOCTHIX BELIECTB U UX coequHeHuil. O0mas XapakTepucTUKa METallIoB
IHA-rpynnet  Ilepuonuueckoil  CHUCTEMBl XMMHUYECKUX JJEMEHTOB. MarHuil M KajabLuil:
nojyyeHne, GU3NYECKHe W XMMUYECKHE CBOMCTBA, NPHUMEHEHHE MPOCTBHIX BEMIECTB M HX
coequHeHnil. XKECTKoCTh BOABI U CIIOCOOBI €€ yCTpaHEHHUS.

ANIOMMHMN: TONydyeHHe, (U3MYECKUEe M XHUMHUYECKME CBONCTBA, IPUMEHEHHE MPOCTOrO
BEIIECTBA U €ro COeAUHEHUH. AMQoTepHble CBOWCTBA OKCHAA M THAPOKCHIA ATIOMMHUS,
TUAPOKCOKOMILUIEKCHI aTFOMUHUS.

OOmiast xapakTepucTHKa MeTalioB MoOouHbIX noarpymnn (b-rpymm) I[lepuoanyeckoit cucteMsl
XUMHUYECKHUX IEMEHTOB. DU3nyeckue M XUMHUYECKHE CBOWCTBA XpOMa M €ro COEAUHEHUM.
Oxcuapl u rugpokcuasl  xpoma(ll), xpoma(lll) m xpoma(VI). XpomaTel M AUXpOMAaThl, UX
OKHCIuTeNbHbIE CBOWCTBA. [lomyuenne u npumeHeHue xpoma. PuU3MUECKHME U XHMHYECKHE
CBOMCTBa Maprasiia u ero coenHeHui. Baxueimue coenuuennss Mapranmna(ll), mapranma(IV),
mapranna(Vl) u  wmapranma(VII). Ilepmanranat kamus, €ro OKHCIUTEIbHbIE CBOMNCTBA.
dusnyeckue U XUMHYECKHE CBOMCTBAa JKene3a U ero coeluHeHui. OKCuAbl, TUAPOKCUIBI U
comu xene3a(Il) wu okenesa(Ill). Ilomydyenme u npUMEHEHHME IKejle3a M €ro CIUIABOB.
dusnueckue U XMMHUYECKUE CBOWCTBA Meau U €€ coenuHeHuil. Ilomydyenue u nmpumeHeHue
Meau u eé coequHeHuid. [{uHk: monyuenue, pusnueckre U XMMHUYECKHUE CBOMCTBA. AM(pOTEpHBIE
CBOMCTBA

OKCHJAa W THUIPOKCHAA LMHKA, THUIPOKCOKOMIUIEKCHI ULHHKAa. [IpuMeHeHne NHMHKAa M €ro
COCIMHEHU.

DKcriepuMEHTAIbHbIE METO/bl M3YYEHHs BELIECTB M MX MpeBpalleHuil. M3yuenue o0pasios
HEMETalJIOB, TOpeHue cepsl, ¢ocdopa, xene3a, MarHus B KUCIOPOAE, U3yUEHHE KOJUIEKLIUU
«Mertaiibl ¥ CILIABbl», B3aUMOJCUCTBUE MIEIOYHBIX U IIEIIOYHO3EMENIBHBIX METAJIOB C BOAOHU
(BO3MOYKHO HCIIOJIb30BaHUE BHUJIEOMATEPHAIIOB), B3aUMOACHCTBHE IMHKA U XKEJIe3a C PACTBOPAMHU
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KHCJIOT U IIEJNOYEH, KAYECTBEHHBIC DPEAaKIMM HAa HEOPraHMYECKHE AHHMOHBI, KATHOH BOJOpOJIa
U KaTHOHBI METAJUIOB, B3aMMOJCHCTBUE THIPOKCHIOB ATIOMUHUS U IIUHKA C PACTBOPAMU KHCIIOT
U LIEN0YeH, pEIIeHne OHKCIEPUMEHTAIBHBIX 3afad o TemaMm «lajmorensl», «Cepa u €€
COeMHEHUs», «A30T U ¢ochop M HX COCOUHEHHUSN», «MeTauibl TJIABHBIX MOATPYIID»,
«Mertasuibl TOOOYHBIX MOATPYIIIY.

XuMus H )KU3Hb

Ponp xuMum B obecniedeHUM YCTOHYMBOIO pa3BUTUs 4esjoBedecTBa. [loHATHE O HayuHBIX
METOJaX IO3HAaHUS W  METOJOJOTMM HAay4yHOro HccilefoBaHusa. HaydHble IpPHHIAIBL
OpraHu3aly  XMMHUYECKOr0  IMPOU3BOACTBA.  [IpOMBILIUIEHHBIE ~ CIIOCOOBI IOJYYCHMS
BOXHEHIINX BeIIECTB (HAa IpUMEpPE NPOU3BOACTBA aMMHAKA, CEPHON KHUCIOTHI, METAHOJIA).
[TpombllieHHBIE  CIIOCOOBI  MOJIyUYEHHs] METaUIOB M CIUIABOB. XMMHUYECKOE 3arps3HEHUE
OKpyKaromiel cpeapl U ero mnocneactBus. I[IpoGnema mepepaOOTKM OTXOJOB U MOOOYHBIX
npoaykToB. Pomp Xumum B obecrieueHUM 3HepreTuyeckor Oe3omnacHocTH. [IpuHIUIBI «3enEHOMI
XUMHUM». XUMHUS U 310poBbe uenoBeka. JlekapcTBeHHble cpexactsa. [lpaBuina ucnosiab3oBaHUSA
JIEKapCTBEHHBIX IpenapaToB. Pojab XMMUM B pa3sBUTHM MEJULMHBL. XUMHUS IHIIU: OCHOBHBIE
KOMIIOHEHTbI, MuuieBble Jg00aBkU. Poiab XuMmMum B o0ecrneyeHMH NHIIEBOM 0€30MacHOCTH.
Kocmernueckue u mnapgromepHble cpenctBa. beitoBas xumus. [IpaBuna 6e3omacHoro
HCIOJIb30BAaHUS MpenapaToB ObITOBOM XMMHUHU B IOBCEHEBHON )KU3HU. XUMHUS B CTPOUTEIILCTBE!
BOXHEUIINE CTPOHMTENbHBIE MaTepuanbl (IEeMEHT, OeToH). XUMHS B CEIbCKOM XO3SICTBE.
Oprannyeckre W MHUHEpalbHbIE ynoOpeHHs. COBpeMEHHBIE KOHCTPYKIIMOHHBIE MaTepUabl,
KpacKH, CTEKJIO, KepaMuka. Marepuansl JUis 3JIEKTpoHUKH. HanoTexHOoIO0TMM.

Pacuérnbie 3a1a4u

Pacuérhl: Macchl BemiecTBa WM 00BbEMA ra3oB 10 M3BECTHOMY KOJHMUYECTBY BELIECTBA, Macce
Wwin 00bEMY OJHOrO M3 YYacTBYIOIIMX B PEAaKLUUH BELIECTB, Macchl (00bEMa, KOJIUYECTBa
BEIIECTBA) MPOJYKTOB pPEaKLMHU, €CIM OJHO U3 BELIECTB HMeEeT NpuMecH, Macchl (00b&Ma,
KOJINYECTBA BEILECTBA) MPOJYKTa PEAKLUH, €CIM OJHO M3 BEILECTB JaHO B BHUJE pacTBOpa C
ONpeACIEHHON MAacCOBOM J0JIE paCTBOPEHHOIO BEIIECTBA, MACCOBOM [JOJIM W  MOJISIPHOMN
KOHIICHTPAallUM  BELIECTBA B PAcTBOpPE, JOJIM BBIXOJA IPOAYKTAa PEAKLUUH OT TEOPETHYECKH
BO3MOJKHOTO.

MexnpeameTrHblie CBA3H

Peanuzanus MEXIpeIMETHBIX CBsi3ed NMpU H3ydeHMM oOuled M HeopraHuyeckod xumuu B 11
KJIacce OCYIIECTBISIETCS 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTECTBEHHO —HAy4YHbBIX MOHSATHH,
TaK Y MOHATHUM, IPUHATHIX B OTACIBHBIX IIPEAMET aX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOme ecTecTBEHHO-HAy4yHbIE TOHATHSA: SBJICHUE, HAy4HbIM (hakT, TUIoTe3a, TEOpHUs, 3aKOH,
aHaJlu3, CHUHTE3, Kiaccu(uKalus, NEepUOJUYHOCTh, HaONIOEHNE, U3MEPEHUE, IKCIIEPUMEHT,
MOJ€JIb, MOACIIUPOBAHNE.

dusnka: maTepusi, MUKPOMHUDP, MaKpOMHp, aTOM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, W3OTOIIHI,
PaZMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUUeCKHil ypoBEeHb, BEIIECTBO, TENO, 00BEM, arperarHoe
COCTOSIHME BEIIEeCTBA, HJCANbHBIM Ta3, (QU3NYEeCKHe BEJIWYUHBI, €IWHUIBI HU3MEpPEHMUS,
CKOPOCTb, JHEPIHsl, Macca.
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buonorus:  kierka, opraHu3M, OKocucTeMa, Ouochepa, MerabonmM3M,  MaKpo- U
MUKPOAJIEMEHTBI, O€JNKH, JXUPBI, YIJIEBOIBI, HYKICHHOBBIC KHCIOTHI, (DEPMEHTHI, TOPMOHHI,
KpYrOBOPOT BEUIECTB M MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpacdus: MuHEpanbl, TOPHBIC MOPOJBI, MOJIE3HBIE HCKOMAEMbIC, TOILIUBO, PECYPCHI.
TexHonorus: XUMHUYCCKasg IMPOMBIIIJICHHOCTD, MCTAJIYpTu-, CTPOUTCIIbHBIC MATCPUAJIbI,
CEIIbCKOXO3SCTBEHHOE  MPOM3BOJICTBO, THINEBAas  IPOMBIIUICHHOCTh, (papMarieBTH4ecKast
MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETUYECKHUX npernapaToB,  MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEpUAJIOB, AJIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJOTHH.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
B CcOOTBeTCTBMHM C CHUCTEMHO-JCATCIILHOCTHBIM TIOJXOJIOM B  CTPYKTYpE JIHUYHOCTHBIX
pEe3yNIbTaTOB OCBOCHHUS TMpeaMera «XUMHUS» Ha YypPOBHE CpeaHEero oOmero ooOpazoBaHUs
BBIJICJICHBl  CIICAYIONIME  COCTABIISAIOLIHE: OCO3HaHME  OOYYAIOMIMMHUCS POCCUHCKOM
TPaXJTaHCKOW  HMJICHTUYHOCTH; TOTOBHOCTHP K  CAaMOpPa3BUTHIO, CAMOCTOSTCIILHOCTH U
CaMOOIIPEICIICHUIO;  HaJMYWe  MOTHBAIlMM K  OOYYEHHWIO; TOTOBHOCTh W CIIOCOOHOCTb
00y4aroIuXxcsi PYKOBOJCTBOBATHCS TPUHATHIMH B OOINECTBE MpaBWJIaMH W HOPMaMH
MOBE/ICHUS;, HAWYHE MPABOCO3HAHUS, DKOJIOTHYECKOW KYIbTYphI; CHOCOOHOCTh CTABUTH LEIH U
CTPOUTH KU3HEHHBIE MJIaHbI.

JIMdHOCTHBIE pe3yJabTaThl OCBOCHHS TIpeaMeTa «XUMHUS» OTPaKawT CHOPMHPOBAHHOCTH
ONBITAa  TIO3HABATEILHOM W  TMPAKTUYCCKOW  JIEATSIBHOCTH OOYYAOIUXCS B TIPOIECcCe
peanu3aiyu 00pa3oBaTENbHON AEITETHPHOCTH, B TOM YUCIIE B YACTH:

1) TpakJaHCKOTO BOCIUTAHUS: OCO3HAHUS OOYYAIONUMHUCS CBOMX KOHCTHUTYITHOHHBIX
mpaB W 00s3aHHOCTEH, YBaXXEHHUS K 3aKOHY U MPABOMOPSAKY; MPEACTABICHUS O COLUATBHBIX
HOpMax U TpaBUJIAX MEXIUYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE, TOTOBHOCTHU K COBMECTHOM
TBOPUECKON JEATENBHOCTH TPHU CO3JAHUM YUEOHBIX MPOEKTOB, pEIICeHUH Y4eOHBIX U
MO3HABATENBHBIX 33/1a4, BBIMOJHEHUH XHMHUYECKUX SKCIIEPUMEHTOB; CIOCOOHOCTH MOHUMATh U
MPUHUMATh MOTHUBBI, HAMEPECHHUSI, JIOTUKY U apTyMEHTBI JPYTHX MPH aHAIN3E Pa3IUIHBIX BUIOB
y4eOHOMU JesATEeTHHOCTH,

2) MaTPHOTHUYECKOTO BOCHHUTAHMS: IICHHOCTHOTO OTHOIICHHWS K HCTOPUYECKOMY |
HAyYHOMY HACJICJHIO OTEYCCTBEHHON XUMHUU; YBOKEHUS K MPOIECCY TBOpUYECTBA B 0OJIACTH
TEOPUH W MPAKTUICCKOTO TPHIOKEHHUS XHWMHHU, OCO3HAHUS TOTO, YTO JIAHHBIC HAYKH €CTh
pe3ynbTaT HAIUTENbHBIX HAOMIONEHU,  KPOMOTIWUBBIX  JKCIEPUMEHTANIBHBIX  TIOMCKOB,
MOCTOSIHHOTO ~ TpyJla Y4Y€HBIX M TPAKTHKOB; MHTEpECAa ¥  TO3HABAaTENbHBIX MOTHBOB B
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MOJYYEHUH W TOCJIEOYIOLEM aHalu3e MHPOPMALUU O NMEPEJOBBIX JOCTUKEHHUAX COBPEMEHHOM
OTCUYECTBCHHOM XNMHHU,

3) IyXOBHO-HPABCTBEHHOI'O BOCIUTAHUS: HPABCTBEHHOI'O CO3HAHUS, OSTUYECKOTO
IIOBE/ICHUS CIIOCOOHOCTH OLIEHUBAaTh CUTYyallid, CBSA3aHHBIE C XUMUYECKUMH SIBJICHUSIMH, U
IIPUHUMATh OCO3HAHHBIC pPELICHUS, OPUEHTUPYACh HA MOPAJIBHO -HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH; TOTOBHOCTU OLICHUBATh CBOE IIOBEICHUE U IIOCTYIKH CBOMX TOBApUUICH C MMO3ULMUN
HPABCTBEHHBIX U ITPABOBBIX HOPM U € YYETOM OCO3HAHUS MOCIEACTBUM TOCTYIIKOB;

4) GpopMHUPOBaHUS KYJIBTYPHI 30POBbS: IOHUMAHUSI [IECHHOCTEH 3J10pPOBOr0O M OE30I1aCHOTO
o0pa3a xKHU3HU, HEOOXOAUMOCTH OTBETCTBEHHOIO OTHOILIEHHSI K COOCTBEHHOMY (H3UYECKOMY U
IICUXWYECKOMY 3/I0pOBbIO; COOJIOZEHNU MpaBWil Oe30macHoro oOpalleHHs ¢ BEIIeCTBaMH B
ObITY, TMOBCETHEBHOM JKM3HU, B TPYIOBOM JEATEIBHOCTH; MOHUMAHUS IIEHHOCTH  IPABUI
UHIUBUAYAJIBHOTO M  KOJUIEKTUBHOTO O€3011aCHOrO IMOBEACHUS B CUTYalMsIX, YIPOKAIOIIUX
30POBBIO U JKU3HU JIIOJIEH; OCO3HAHUS IIOCJIEICTBUM M HENPUATUS BPEOHBIX IPUBBIYEK
(ynorpe0iieHus aJKOroisi, HAPKOTUKOB, KYpEHHS);

5) TpyZnoBOrO  BOCHHMTAaHHUS: KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  y4eOHO-
HCCIIEIOBATEIbCKON JEATENbHOCTH, OOIIECTBEHHO II0JIE3HOM, TBOPYECKOH M ApPyrux BUAAX
NEATEIbHOCTH; YCTAHOBKM Ha AKTUBHOE YYacTHE€ B PEIICHUM [PAKTUYECKUX  3a4ad
COLIMAJIbHOW HaNpaBJIEHHOCTH (B PaMKax CBOEro KJjacca, IIKOJbI); HHTepeca K MPaKTHYECKOMY
U3yYeHHIO NMpodeccuil pa3Iu4HOro pojAa, B TOM YHCIIE Ha OCHOBE NMPHUMEHEHMs HPEAMETHBIX
3HaHUM 110 XMMHH; YBAXKEHUSA K TPYAY, JIIOASAM TPyAa U pe3yJibTaTaM TPYAOBOU JEATEIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIMBHIYaJbHOW TpPAaeKTOPUH 0Opa3oBaHus, Oymyei
npodeccud W peanu3alMd  COOCTBEHHBIX JKM3HEHHBIX IIAHOB C  YYETOM JMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEH K XHMMHHU, UHTEPECOB M IMOTpeOHOCTEN OOLIeCTBA;

6) DKOJOTMYECKOr0 BOCHHMTAHUS: HKOJOTHYECKH  LeJIeCOOOpPa3sHOro  OTHOILEHUS K
OpUpoJie Kak MCTOYHUKY CYIIECTBOBaHMS JKM3HM Ha 3emie; MOHUMaHUsA  I[J100aJIbHOIO
XapakTepa HKOJOTHYECKUX MpoOsieM, BIHSHUS HKOHOMHYECKUX IPOLECCOB Ha COCTOSHUE
HNPUPOJHON U COLMANIBHOM CpeJlbl; OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BaHMUS JOCTUIKEHUHN
XUMHUHU JUI1 PELIEHUS BOIPOCOB PALMOHAIBHOIO NPUPOIOINOJIBb30BAHUS; AKTUBHOTO HENPUATHS
NEUCTBUM, NPHUHOCAIIMX BpPEX OKPYXKAKOWIEH NIPUPOJHON Cpele, YMEHHs IPOTHO3HPOBATh
HeOJIaronpusiTHbIE JKOJIOTUYECKHE MOCJENCTBUS  NPEAIPUHUMAEMBIX  JEUCTBUH H
MpEAOTBpAlaTh HX; HAJIWYUSA  PA3BUTOTO  3KOJOTMYECKOTO  MBIIUICHUS, OJKOJOTHYECKOH
KYJIbTYpBI, OIIbITA JeATEIbHOCTH JKOJIOTUYECKON HaIPaBJICHHOCTH, yMEHUS
PYKOBOJACTBOBATbCA UMH B II03HABaTEIbHOM, KOMMYHHUKAaTUBHOM M COLMUAIbHOW IPAKTHKE,
CIOCOOHOCTH ¥ YMEHMSI aKTUBHO IPOTHBOCTOSATH UJICOJIOIMU XeMO(POOHH;

7) LIeHHOCTH HAY4YHOTO TMO3HaHUS: MHUPOBO33PEHUs, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKHM U OOIECTBEHHOW NMPAKTUKH;, MOHUMaHUS CIEeUU(UKH XHMHUU Kak
HayKH, OCO3HAaHUA €€ poiu B (POPMUPOBAHUU PALIMOHAIBHOIO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU
LIEJIOCTHOTO TMPEJICTaBICHUsS 00 OKpYXarolleM MUpE KaK O €IUHCTBE MPUPOIbI U YelOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIEHUH MPoOJeM COXpaHEHUS MPHUPOJAHOTO
paBHOBecHs; YOSKIEHHOCTH B 0COOON 3HAYMMOCTU XUMHUU 11 COBPEMEHHOM IMBUIIN3ALIUNU: B €€
IYMaHMCTHYECKOM HAINpaBICHHOCTH M BaXXHOM POJM B CO3JaHUM HOBOHM 0a3bl MaTepHaIbHON
KyJIbTypbl, B pEIIEHHUH TIJI00aJbHBIX NpoOJIeM YCTOHYMBOrO pa3BUTUS UYEIOBEYECTBA —
CBIPbEBOI1, SHEPreTUYECKON, MUILEBON U SKOJIOTHYECKOI 0€30MaCHOCTH, B Pa3BUTHH MEIUIMHBI,
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o0ecreYeHnr YCJIOBUIM YCHEUIHOrOo Tpyda M SKOJOTHYECKHM KOMGOPTHOM KHU3HM Ka)KJIOTO
yjieHa OOIleCTBA; €CTECTBEHHO-HAYYHONH TPAMOTHOCTH: TIOHMMaHUS CYUIHOCTH METOJOB
MO3HAHUS,

UCTOJNB3YyEeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONb30BaTh IOJIy4aeMble 3HAHUS
JUId  aHalu3a M OOBSACHEHMS SBJIEHUN OKpYXaloLIEro Mupa M HPOUCXOISAIIMX B HEM
U3MEHEHHMH, yMEHHs Jenarh OOOCHOBaHHbBIC 3aKJIIOUYEHUS Ha OCHOBE HAayYHBIX ()aKTOB U
UMEIOLIUXCA  JIaHHBIX €  [ENbI0  [OJIyYeHHS JIOCTOBEPHBIX  BBIBOJOB;  CIHOCOOHOCTH
CaMOCTOSITENIbHO HCIOJNb30BaTh XUMHMUYECKHE 3HAHMUS JJIs pELIeHUs MpoOJieM B peaibHBIX
KU3HEHHBIX CUTYalMsIX; UHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON IEATEIbHOCTH; TOTOBHOCTH
U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIO, K aKTUBHOMY IOJIYYEHUIO
HOBBIX 3HAaHMA 1O XUMHH B COOTBETCTBHHM C JKHU3HEHHBIMH MOTPEOHOCTSIMHU; MHTEpeca K
0COOEHHOCTSIM TpyZa B Pa3IMYHBIX cdepax MpodecCHOHANTBHOMN NeSTeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble pe3ysbTaThl OCBOCHUS NMPOTrpaMMbl IO XMMHUHU HA YPOBHE CpPEIHEro o0Iero
0o0pa3oBaHMs BKJIIOYAIOT: 3HAUMMble JUId (OPMHUPOBAHMS MHUPOBO33PEHUS  OOydaroUXcs
MEXIUCIUIUIMHAPHbBIE (MEXIpeAMETHbIE) OOIIeHayyHble IMOHITHSA, OTPaXKAIOLIUE IIeTOCTHOCTh
Hay4YHON KapTHHBI MUpa U CHeUUu(UKY METOJOB IO3HAHUS, UCIOJIb3YyEeMBbIX B €CTECTBEHHBIX
Haykax (Mmarepusi, BEILECTBO, OHEpPrus, sBJICHUE, MpOLecC, CUCTeMa, HaydHbIH (Qaxr,
NPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, MCCIEJ0BaHUE, HAONIIOJCHUE,
U3MEpEHUe, FKCIIEPUMEHT U JIPYTH€); YHUBEpCAIbHbIE Yy4yeOHble JEeMCTBUs (I10O3HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETYISATHBHBIC), obOecreunBaomue (GopmupoBanue  (GyHKIHOHATHHON
IPaMOTHOCTH W COLHUAIBHOW KOMIIETCHIIMHM OOYYaloIUXCs; CHOCOOHOCTh  OOYYarOUIMXCs
UCII0JIb30BATh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS u
YHUBEpCaJbHbIC yuyeOHble AECHCTBUS B IO3HABATEIbHOM M COLMAILHON MpPaKTHKE.
MeramnpeaMeTHble  pe3yiabTaThl  OTPAXKalOT  OBJIAJCHME  YHHUBEPCAJIbHBIMH  y4eOHBIMHU
[IO3HABATC/IbHBIMA, KOMMYHUKATHUBHBIMU W DPETYIATUBHBIMU JAelcTBUAMU. Ilo3HaBarenbHbIe
yHUBEpcaJbHble yueOHble JeiicTBUs ba3oBble Jsiornueckue JEMCTBHUS: CaMOCTOSITENIIBHO
(dbopMynIupoBaTh M aKTyaJU3UpoOBaTh MPOOJIEMY, paccMaTpuBaTh €€ BCECTOPOHHE; OINpPENEsaTh
LEIU JeATEIbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUHU UX JOCTHKEHHUS, COOTHOCUTh PE3YJIbTAThI
NEATEIbHOCTH C IIOCTaBJICHHBIMU LEISMH; HCIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI
JIOTUYECKOT'0 MBIIIJIEHUS: BBIACIATh XapaKTEPHbIE IMPHU3HAKA IIOHATUH M YCTAaHaBIMBATh MX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIME MOHATHS 71 OOBSCHEHUS OTAEIbHBIX (PAaKTOB U
SIBJICHUI; BBIOMPAaTh OCHOBaHMS M KPUTEPUU Ui KJIACCU(PUKAIMM BEIIECTB M XHMUYECKHUX
peakluil; yCTaHaBIMBATh NPUYUHHO-CIICICTBEHHBIC CBA3U MEXKAY HU3y4aeMbIMH SBJICHUSIMU;
CTPOUTH JIOTUYECKHE pacCyXJIeHUs (MHIYKTUBHbIE, IENYKTUBHbIE, MO AHAJIOTMM), BHISBISTH
3aKOHOMEPHOCTH M NPOTHUBOPEYMsI B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BBHIBOJIBI U
3aKJIIOYEHUS; IPUMEHATh B MPOLECCEe IMO3HAHUSA HCIIOJIb3YEMbIE B XHMHH CHUMBOJUYECKHE
(3HAKOBbIE) MOJENH, MPeoOpa3oBbIBaTh MOJEIbHBIE MPEACTABICHUS  — XHUMHUYECKUH 3HAK
(cuMBOJI) DBJeMeHTa, XHMHYecKas Qopmysia, YypaBHEHHE XHUMHUYECKOM peakluu — IMpU
peleHnH y4yeOHBIX MMO3HABaTEIbHBIX U MPAKTHUECKUX 33734, TPUMEHSATh Ha3BaHHbIE MOJIEIbHbBIC
MIPEACTABJICHUS Ul BBIABICHMS XapaKTEPHBIX I[PU3HAKOB HM3Y4aeMbIX BEILECTB U XUMUYECKUX
peaKuui.
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bazoBble uccnenoBaTenbckue AEMCTBHS: BIaJE€Th OCHOBAMH METOJOB HAy4yHOTO MO3HAHUS
BEUIECTB M XHMHUYECKUX peakuui; (QopmyiaupoBaTh LeIM W 3aJa4d  HCCIEeIOBaHUA,
UCTOJb30BAaTh  IMOCTABJICHHBIE M CAMOCTOSTENIHHO C(HOPMYITHUPOBAaHHBIE BOMPOCHI B KadyeCTBE
MHCTPYMEHTA MMO3HAHUSA U OCHOBBI Ui (DOPMUPOBAHMUS THIIOTE3Bl MO MPOBEPKE IMPABHILHOCTH
BBICKA3bIBAEMBIX CYXJACHMI; BJIaJIETh HABBIKAMU CAMOCTOSITEJIbHOTO TNIAHUPOBAHUS U IPOBEICHUS
YUEHHUYECKUX SKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHMs HaOIIOAaTh 3a XOAOM IIpolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3yiabTaTr, (QOopMyIupoBaTh OOOOLIEHUS U BBIBOJBI
OTHOCHUTENIbHO JIOCTOBEPHOCTU PE3yJIbTaTOB HCCIIEIOBAaHUS, COCTaBJISATH OOOCHOBAHHBIA OTUYET
0 mpojaenaHHOW paboTe; MPUOOpPETaTh OMBIT YUYEHUYECKOW MCCIEI0BATENbCKOM M MPOEKTHOM
NEeSTeNIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJILHOMY IMOHMCKY METOJIOB
pelIeHns TPaKTUYECKUX 3aj]a4, IPUMEHEHUIO Pa3IMUHbIX METO/OB I103HAHUS.

Pabora ¢ unopmariueii: OpueHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX HHPOpMALUU (HAYYHO -
NOMYJISipHAsE JIMTEpaTypa XHMHUYECKOTO  COJACp)KaHHs, CIPAaBOYHBIE IOCOOHs, PEcypchl
WuTepHera)ananu3upoBaTh HMHGOPMAIMIO pAa3NUYHBIX BHJAOB W (OpM  TpeAcTaBICHUS,
KPUTHYECKH OLICHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUMBOCTH; (POPMYIHPOBATH 3alPOCHl U
MPUMEHSTh Pa3IMYHble METOJAbI IMPH MOHMCKE U OoTOOpe uHpOpMaluu, HEOOXOTUMOW st
BBITIOJTHEHUST Y4EOHBIX 3a/Ja4 OMPENeNEHHOrO THIA; MPHOOpeTaTh  OMBIT  HCIOJIb30BaHUS
MH()OPMALIMOHHO -KOMMYHHUKATHBHBIX ~TEXHOJOTMH M  Pa3IUYHBIX IOUCKOBBIX CHCTEM;
CaMOCTOSITENIFHO ~ BBIOMpPATh ONTUMANbHYIO (OpMy TMpeAcTaBleHUs HHPOpPMAIUH (CXEMBI,
rpaduku, 1uarpaMMsl, TaOJIMLbI, PUCYHKH U JIPYTHE); UCIIONb30BaTh HAy4UHbIN SI3bIK B KayeCcTBE
cpeactBa mpu paboTe ¢ XMMHYECKON MH(POpMALUEH: MIPUMEHATh MeXIpeaAMETHbIE ((pru3mueckue
¥ MaTeMaTUYECKHEe) 3HAKH U CUMBOIBI, (POpMyIIbl, a0OpeBUATYpbl, HOMEHKIIATYPY; UCTIOIH30BAThH
3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH.

KoMMyHHMKaTHBHBIE yHUBEpCAJbHbIE y4eOHble NEHCTBUS: 3ajaBaTh BOMNPOCHI IO CYIIECTBY
oOcykaeMol TeMBbl B XOJ€ TUAJIOTa /WU JAUCKYCCHUH, BBICKa3bIBaTh HJIeH, (OPMYIHUPOBATH
CBOM  NPEMJIOKEHHS OTHOCUTEIBHO BBINOJIHEHHS MPEIVIOKEHHON 3aJauu; BBICTYNAaThb  C
IIPE3EHTAllMEd pE3yJIbTaTOB IO03HABATEIBHOM JAEATEIBHOCTH, IMOJIYYEHHBIX CaMOCTOSITEIBHO
WIM COBMECTHO CO CBEPCTHHKAaMU TIIPH  BBINOJHEHMH XHUMHUYECKOTO  JKCIEPHUMEHTa,
MpaKTU4YEeCKOW paboThl MO HCCIEAOBAHUIO CBOMCTB M3Y4a€MbIX BEILIECTB, pealu3aluu
y4eOHOro MpoeKkTa, U (OPMYIUPOBATH BBIBOJBI 10 pe3yibTaTaM IPOBEAEHHBIX HCCIIEIOBaHUI
MyTEM COTJIACOBaHUSI TO3UIMKA B XOJi€ 00CYXICHHS 1 OOMEHAa MHEHUSIMHU.

PerynsaTuBHble yHUBEpcalbHblE Yy4eOHbIE JCHCTBHS CaMOCTOSTENLHO IUIAHUPOBATH u
OCYILIECTBIIAITh CBOIO  IIO3HABATENIbHYIO NEATENIBHOCTb, ONpeAeNsdas €€ Lead M 3aJaud,
KOHTPOJMPOBaTb M IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh MpeAiaraeMblii aaropuTMm
JNEHCTBUI TpU BBHIMOIHEHUU YUEOHBIX U HCCIENOBAaTENbCKUX 3ajad, BbIOMpaTh Haubolee
3¢ PeKTUBHBIA CMOCOO MX pEIIeHHs ¢ Y4YETOM TMONy4YeHUs HOBBIX 3HAHUM O BENIECTBaX U
XUMHUECKHUX PEAKIMSIX; OCYIIECTBISATh CAMOKOHTPOJIb JEATEIIbHOCTH HAa OCHOBE CaMOAaHaIM3a
U CaMOOIICHKH.

[IpenMeTHble pe3yibTaThl OCBOEHMSI MPOrpaMMbl MO XUMHHM Ha YriayOJIE€HHOM YpOBHE Ha
YPOBHE cpeaHero oOImero oOpa3oBaHUS BKIIOYAIOT crieU(HUUecKue A ydeOHOro mnpenmMera
«XUMUS» Hay4yHble 3HAHUS, YMEHHMS M CIIOCOObI JEHCTBHM 1O OCBOCHMIO, MHTEpPIpPETAlMHU U
npeoOpa3oBaHUIO  3HAHMUM, BHJIBI JAEATEIBHOCTH IO TMOJYYEHHWIO HOBOTO  3HAHHUS U
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MPUMEHEHHUIO 3HAHUN B PA3IMYHBIX YUEOHBIX CUTYyallMsIX, a TAaKKe€ B PEabHBIX >KU3HEHHBIX
CUTyalusiX, CBSI3aHHBIX € XxuMmueill. B mporpamMMe mo XUMHHM MpeIMETHBIE PE3yJbTaThl
MIPEACTABJICHBI IO TOAaM U3Y4YCHHUS.

MNPEJIMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudyecKasi XUMHsD OTPaXKaroT:
Chopmuposannocms npeocmaenenuii: O MeCTe W 3HAYCHHHM OPraHUYECKOW XHMHUU B
CHCTEME €CTECTBCHHBIX Hayk H €€ poimu B O00ECHEYCHUH YCTOWYHMBOTO Pa3BUTHSA
YeloBeYeCTBA B PCHICHHHM TPOOJIIEM  SKOJOTMYECKOM, OHEPreTHYEeCKOM W IHUIIEBOM
0€30MacHOCTH, B PAa3BUTHUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPUATIOB, HOBBIX MCTOYHHUKOB
SHEPruM, B  OOECNEUYCHHWH  PANMOHAIBHOTO  MPHPOJIONOIB30BaHUS, B (HOPMHPOBAHHUH
MHUpPOBO33pPEHUSI W OOIIeH KyJIbTyphl 4YelOBeKa, a TakXKe OSKOJOTHYECKH OOOCHOBAHHOTO
OTHOIICHHS K CBOEMY 3/I0pPOBBIO M IPUPOTHON Cpejie.

Bnaoenue cucmemoit xumuueckux 3HaHuil, KOTOpasi BKIIIOYACT: OCHOBONOLA2AIOWUE NOHAMUSL —
XMUMHUYECKHI JIEMEHT, aTOM, SIIPO M JIEKTPOHHAS 000JI0UKa aToMa, S-, P-, d-aTOMHbIE OpOUTAIIH,
OCHOBHOE M BO30YXJIEHHOE COCTOSIHMS aTOMa, THUOpUAM3AIMs aTOMHBIX OpOWTaliei, HOH,
MOJICKYJIa, BaJCHTHOCTb, 3JCKTPOOTPUIATEIBHOCTh, CTEIECHb OKUCIICHHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAs Macca, MOJSIPHBIA OO0BEM, YIJIEPOAHBIN CKeleT, (QYHKIMOHAIbHAs TpyIIa,
pagMKai, CTPYKTypHble (opmynbl (pa3BEPHYTBIC, COKpPANIEHHBIC, CKEJICTHBIC), H30MEpHs
CTPYKTypHast u MIPOCTPAHCTBEHHAs (TeOMETpHUYECKas, ONITHYECKAas), U30MEPHI,
TOMOJIOTHUECKUH  psiA,  TOMOJIOTH, YIJIEBOJOPONBI,  KHCIOPOA- W a30TCOJEpIKalue
OpPraHWYECKUE COCIAMHCHUS, MOHOMEp, IOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIC
COCJIMHEHUS; meopuu, 3axonvl (nepuomuueckuii 3akoH .M. MenzaeneeBa, T€opus CTPOCHHUS
opranudeckux BemectB A.M. bByrTiepoBa, 3aKOH COXpaHCHHS MAacChl BEIIECTB, 3aKOH
COXpPaHEHHUS U TPEBpallleHUuss DHEPTUU TPU XUMUYECKHX PpEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOIUYECKUL SA3bIK XUMUU, MUPOBO33PEHYECKUE 3HAHUS, JNedcauyue 6 OCHO8e NOHUMAHUS
NPUYUHHOCIU U CUCMEMHOCMU — XUMUYECKUX  A6/eHuti; TIPEICTaBICHUs O MEXaHH3Max
XUMHYCCKUX PEaKIud, TEPMOJUHAMUYCCKMX W  KHHETHYECKMX  3aKOHOMEPHOCTSX  UX
MPOTEKAHUS, O B3aUMHOM BJIMSSHUM aTOMOB W TPYII aTOMOB B MOJIeKyJaX (MHAYKTHBHBIH U
Me3oMmepHbIit 3 dexTrr, opueHTanTsl | u Il poma); gaxmonocuueckue ceedenuss 0 CBOWCTBAX,
cocTaBe, MOJYYeHHH M O€30MacHOM HCIHOJIB30BAaHWU BAKHEHIIIMX OPraHMYECKUX BEIIECTB B
ObITYy W TPAKTUYECKON IEeSATENbHOCTH 4YeNOBEKa, OOIIMX HAYYHBIX MPUHIHUIAX XUMHUYECKOTO
MPOU3BOJICTBA (HAa TMpUMEpe MPOU3BOJCTBA METAHOJNA, MEepepadboTKu HedTH);
Cgopmuposeannocms ymenuil: BBIABIATH XapaKTepHbIE IPU3HAKU TOHSATHUH, YCTaHABIMBATH
WX B3aMMOCBSI3b, UCIOJH30BaTh COOTBETCTBYIONIUE IOHSTHS IIPHU OMUCAHUH COCTaBa, CTPOCHUS
U CBOWCTB OPraHWYEeCKUX COCIUHCHHIA, HWCIOJIb30BaTh  XHMHYECKYI0  CHMBOJHUKY  JUIS
COCTaBJICHHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJCTHBIX)
(GopMyJT OpraHMYECKHUX BEIICCTB; COCTABIIATh YPABHCHHS XUMHUYCCKUX PEAKIMH M pPaCKPBIBAThH
1704 CYITHOCTh: OKHCIUTEIIBHO-BOCCTAHOBUTEILHBIX PEAKIUH TMOCPEJACTBOM COCTABJICHHUS
ANEKTPOHHOTO OanaHca JTHX peaKIHid, peakuii HMOHHOTO OOMEHa MyTEM COCTaBIEHUS HX
MOJIHBIX ¥ COKPAIIEHHBIX HOHHBIX YPaBHEHUIA; H3TOTABIMBATh MOJEIH MOJEKYT OPraHUYeCKUX
BEUIECTB ISl WJUTIOCTPAIIMU MX XMMHUYECKOTO M MPOCTPAHCTBEHHOT'O CTPOEHUS; YCTaHABIUBATh
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MPUHAUICKHOCTh  M3YYCHHBIX OPTaHMYECKHX BEIIECTB 10 HMX COCTaBy U CTPOEHUIO K
onpeneIEHHOMY KJacCy/TpyIme COSAMHEHWH, [aBaTh WM Ha3BaHUA 110 CHCTEMATHYECKOM
Homenkinarype (IUPAC) wu npuBoauTh  TpUBUAJIBHBIE  HAa3BaHUA Uil OTICJBHBIX
MpEeACTaBUTENCH  OpPraHMYeCKMX BEIIeCTB  (3TWJEH,  aleTWUJeH,  TOJYyoJ,  TJIMIEPHUH,
STWICHTJIUKOIb, (eHon, (opmanmpiaerun, aneTalbIerul, aleTOH, MypaBbHHAS KHCIOTA,
YKCYCHAsl KHUCIIOTa, CTCApUHOBAs, OJCHMHOBAs, NAJIbMHTUHOBAS KHCJIOTHI, TJIHMIMH, AJTaHWH,
MajabTO3a, (pPYKTO3a, AaHWIWH, AUBUHWJ, H30MPEH, XJOPOMNPEH, CTHPOJI U JIpyrue);
c(hOPMHUPOBAHHOCTh YMEHHS OIPEACIIATh BUJ XUMUUECKON CBSA3M B OPraHUYECKHUX COCTUHEHUSX
(KoBajieHTHAs ¥ MOHHAS CBS3b, G- U TM-CBSI3b, BOJOPOJIHAS CBSA3b); CHOPMUPOBAHHOCTH YMEHHS
MPUMEHATHh TIOJIOKEHUSI TEOPUU CTPOCHUS OpraHWYecKux BemectB A.M. bytimepoa s
OOBSICHEHUSI 3aBHCHUMOCTH CBOWMCTB BEIECTB OT MX COCTaBa M CTPOEHUS; CHOPMUPOBAHHOCTH
YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE, (PU3NYCCKUE W XUMHUYECKHE CBOMCTBA THITMYHBIX
MPEACTAaBUTENCH PAa3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB:  AJIKAHOB,  IMKIIOAIKAHOB,
QJIKEHOB, aJKaJMEHOB, aJKUHOB, AapOMATHYECKUX YIJIEBOJAOPOJIOB, CIHUPTOB, albACTUJIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IMPOCTBIX M CIOXHBIX 3(QHUPOB, >KUPOB, HUTPOCOCAMHEHUH U
aMHHOB, aMUHOKHCIIOT, OEJKOB, YIJIeBOAOB (MOHO-, MU- M MOJIMCAXapUIOB), WILIIOCTPUPOBATH
TEeHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKUX DPEaKIuil ¢
UCIOJIb30BAaHUEM CTPYKTYpPHBIX ¢GopMyin; cHOPMUPOBAHHOCTh YMEHHsS IOATBEPXKAAaTh Ha
KOHKPETHBIX IpPUMEpax XapakTep 3aBUCHUMOCTH PEaKIIMOHHOW CIOCOOHOCTH OpPraHWYECKHX
COCIMHEHUI OT KPaTHOCTH M THIA KOBAJICHTHOW CBSI3M (G - W T-CBSI3U), B3AMMHOTO BIIUSHUS
aTOMOB M TPyNI aTOMOB B MOJEKynax; CHOPMHPOBAHHOCTH  YMEHHUS  XapaKTepU30BaTh
WCTOYHUKU  YTIEBOJAOPOAHOTO ChIpbsi (HEe(PTh, MNPUPOIHBIA Ta3, Yrojib), CHOCOOBI €ro
nepepaboTKH W MPAKTUYECKOE TPHUMEHEHHE IMPOIYKTOB MepepaboTKH; C(HOPMHPOBAHHOCTH
BIIQJICHUS CHCTEMOH 3HAHHUW O €CTECTBEHHO-HAYyYHBIX METOJaX MO3HaHUS — HaONIOJCHUU,
U3MEpPEHUH, MOJEIMPOBAHUU, HKCIEPUMEHTE (pealbHOM U MBICICHHOM) U YMEHUS MPUMEHSTh
9TH 3HaHUS; CHOPMHUPOBAHHOCTH, YMEHHsI TPUMEHSATH OCHOBHBIC OMEpPAllUU MBICIUTEIBHON
NesTeNbHOCTH — aHalu3 M CHHTE3, CpaBHEHHUE, OOO0OIIeHHe, CHCTEMAaTU3allUIO, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JUIsl M3y4eHUS CBOMCTB BEIIECTB W XMMHYECKHX PEAKITHIA;
c(OPMUPOBAHHOCTh YMEHHUH: BBISIBISITH B3aUMOCBS3b XHUMHYECKHX 3HAHUH C TIOHATHSIMH U
MPEACTABICHUSIMUA  JIPYTUX  €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsi 0oJiee OCO3HAHHOTO
MMOHVMAHUS CYIIHOCTH MAaTEePHAILHOTO €IWHCTBA MHpPA, UCIOJIL30BAaTh CHCTEMHBIC 3HAHUS II0
OpPraHMYECKON XUMUU ISl OOBSICHEHHS W TPOTHO3UPOBAHMS SIBICHUN, UMEIOIINX €CTECTBEHHO-
HAy4YHYIO IPUPOY;

Cdopmuposeannocmv  ymenuii: TPOBOAWTH pacuéThl MO XUMHYECKUM (dopMmynaMm U
YpaBHEHUSM XHMHUYECKUX PEAKIUil C HCIOIb30BaHHEM (PHU3NYECKHX BEIUYUH (Macca, 00BEM
ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJMWYECTBEHHOW CTOPOHBI:
pacuéTel MO HAXOXKACHHIO XHMHYECKOW (OPMYINIBI BEIIECTBA [0 HW3BECTHBIM MAacCCOBBIM
JOJIIM  XUMUYECKUX DJIEMEHTOB, NPOJIYKTaM CropaHus, IUIOTHOCTH Tra3000pa3HBIX BEIIECTB;
c(hOPMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHAIM3UPOBATH M OICHUBATH C TO3UIUHN
JKOJIOTUYECKONH O€30MacHOCTH TOCHEICTBUS OBITOBOM W TPOU3BOACTBEHHON NEATEIHHOCTH
YeloBeKa, CBS3aHHOM C MepepadOTKON BEUIECTB, HCIIOJIB30BATh MOJYUYCHHBIC 3HAHHS IS
NOPUHATHS ~ TPAMOTHBIX ~ pelIeHuid  mpobieM B CUTYyallMsX, CBSI3aHHBIX C XHMHEH;
cOPMUPOBAHHOCTh YMEHHI: CaMOCTOATEIBHO IUIAHUPOBATH M MPOBOAUTH XUMHUYECKHIA
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JKCHEPUMEHT (IIOJy4yeHHEe M M3YyYEHHE CBONCTB OpPraHUYECKHUX BEIIECTB, Ka4eCTBEHHbBIC
peaKuuu yrieBoAOPOIOB PA3IMYHBIX KIACCOB U KHCIOPOICOAEPKAMIUX OPraHUYECKUX BEIIECTB,
pelleHne DJKCIEPUMEHTAIbHBIX 3aJad [0 paclO3HABAaHUIO OPraHWYECKUX BELIECTB) C
coONMoeHneM  TpaBWiI  0e30macHOro  OOpalieHusi C BEIIeCTBAMH U J1a0OpaTOpHBIM
obopynoBanueM, (GpopMyIHpOBaTH LENb HMCCIENOBAHUS, NMPEACTABIATh B pa3iuyHOH Qopme
pe3yJIbTaThl 9KCIIEPUMEHTA, AHAIU3UPOBATh U OLEHUBaTh HX JIOCTOBEPHOCTb;
c(OPMHUPOBAHHOCTb YMEHUI: COOIIOJaTh IpaBUIa SKOJIOTMYECKH LIEIeCO00pa3HOro IMOBEIECHUS
B OBITY U TpPYIOBOH JEATEIBHOCTH B LEISAX COXPAaHEHHS CBOEr0 3/10pOBbs, OKpY’Karollen
IPUPOJHON Cpelbl U JOCTHKEHUS €€ YCTOMYMBOIO pAa3BUTHS; OCO3HABaTb  OINACHOCTh
TOKCUYECKOIO0 JIEHCTBUS HA JKMBBIC OpPraHU3MBbl OIPEIEIEHHBIX OPraHUYECKHX BEIIECTB,
noHuMas cmelcan  nokasarens [IJIK; anamusupoBartsb 11eJ1ec000pa3HOCTh [IPUMECHEHHUS
OpPTaHUYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOLICHHS PUCK -
M0JIb3a; CPOPMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH LEJICHANPABICHHBIN IMOUCK XHMHYECKON
uHbOpMAlMK B Pa3IMYHBIX HMCTOYHHMKAaX (Hay4yHas W ydeOHO -HaydHas JUTEpaTypa, CpelcTBa
maccoBoil uHpopmanuu, VHTepHeT UM JApyrue), KpUTUUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHpopMaluto, mnepepadbaTeiBaTh €€ M HCHOJIb30BATH B COOTBETCTBUM C NOCTaBJIEHHOW y4eOHOMH
3a7a4ei.

11 KJIACC
[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOIIas U HEOpraHuuecKas XHUMHUS OTPaKaroT:

e chopmMHupOBaHHOCTH MPEJICTABICHUM: 0 MaTepHAIIbHOM C€TMHCTBE MHpa,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBJICHUM MPUPOAbI, O MECT€ W 3HAYCHUU XUMHH
B CHCTEME E€CTECTBEHHBIX HAayK U €€ pOoJM B OOECIEUEHHWHU YCTOMYMBOTO pPa3BHUTHS, B
pelieHnd TpoOJieM HKOJOTMYECKOM, SHEpPreTHYecKo M MHUIIeBOH Oe30macHOCTH, B
pPa3BUTUM MEIULIMHBI, CO3JAHUHM HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHHUKOB DJHEPIUH, B
o0ecreveHrnr PalMoOHAIBHOTO MPHUPOIONONIB30BaHus, B (OPMUPOBAHUN MUPOBO33PECHUS
1 o0mmieil KynbTyphl YeJOBeKa, a TaKKe SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3JI0POBbIO U MPUPOJHOM CPEAE;

® BJIAJICHUE CHUCTEMOM XHMMHUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJAraOIINE
MOHATHSI — XUMHUYECKHUI 2JIEMEHT, aTOM, PO aToMa, U30TOIbI, AIEKTPOHHAsT 000JI0UYKa
atroma, s-, p-, d-aToMHbIe OpOWTANIH, OCHOBHOE W BO30YKIEHHOE COCTOSHHS aToMa,
TUOpUTU3AIIHS aTOMHBIX opOuTanei, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPHUIIATENIBHOCTD, CTEMEHb OKHUCICHUS, XUMHUYecKas CBs3b (KOBaJCHTHas,
WOHHAs, MeETaJUIMYecKasi, BOJOpPOAHAs), KpUCTANIMYECKass pemérka, XUMHYecKas
peakuusi, pacTBOpP, AJEKTPOJUTHI, HEICKTPOJHUTHI, SJICKTPOJIMTHYECKAS THUCCOLMAINS,
CTENEHb JIUCCOLMALMHA, BOJAOPOIAHBIA IOKAa3aTellb, OKHUCIUTENb, BOCCTAHOBUTEID,
TEIUIOBOM 3(PPEKT XUMHUUYECKON peakluu, CKOPOCTh XUMHUUYECKON peakluu, XUMUYECKOe
paBHOBECHE, TEOPUM U  3aKOHBl  (TEopuUs  HJIEKTPOJIUTUYECKOW  JMCCOLMALINH,
[Tepuonnueckuii 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHUs MacChl BELIECTB, 3aKOH
COXpAHEHUs W MPEBPAIICHUS SHEPTUH MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
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COCTaBa BEIIECTB, 3aKOH JCWCTBYIOUIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XUMHUHU, MUPOBO33PEHUYECKNE 3HAHMUS, JIEKAIIUE B OCHOBE INOHUMAHUSA NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUM; COBPEMEHHBIC IIPEACTABICHUSA O CTPOCHUHU
BEIIECTBA HA AaTOMHOM, MOHHO-MOJIEKYJISIDHOM M HAaJIMOJICKYJIPHOM  YPOBHSX;
NPEACTABICHUS O MEXaHM3Max XHMMMYECKHUX peaklud, TEpMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MX IPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHH,
pacTBOpax U JUCHEPCHBIX CUCTEMAX;

(aKTONIOTHUECKUE CBEACHUS O CBOMCTBaX, COCTaBe, IOJYYEHMH U  OE30MaCHOM
HCIOJIb30BAHUN BAXKHEHIIMX HEOPraHMYECKHX BELIECTB B OBITY U INPaKTUYECKOU
NESATEIbHOCTH 4E€JIOBEKa, OOIIMX HAay4HbIX MNPUHIUIAX XMMHUYECKOIO MPOU3BOJACTBA;
chOpPMUPOBAHHOCTh ~ YMEHHI:  BBIBISATH  XapakTEpHbIE  MPU3HAKU  IOHSITUH,
YCTaHaBIMBATh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIME IOHATUS IpU
OMMCAaHWU HEOPTaHWYECKUX BEIIECTB M MX IpEBpalleHUi; cOopMHUpPOBAaHHOCTh YMEHUS
HCIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHHMs (OpMYyJd BEHIECTB U
YpaBHEHUM XUMHUYECKMX peakuui, cucremaruueckytro HoMmeHkiaatypy (IUPAC) wu
TPUBHAIIBHBIE HA3BAHMUS OTIEJIbHBIX BEIECTB;

chOpPMUPOBAHHOCTh ~yYMEHHUSA ONPENENsITh BAJICHTHOCTh U  CTENEHb OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB B COEIMHEHMSX, BUJ XUMUYECKOH CBSI3M (KOBaJEHTHAsl, HOHHAs,
MeTaJlJIN4YeCcKasi, BOAOPOJIHAsS), TUIl KPUCTAIUIMUECKON PEIIETKH KOHKPETHOI'O BEIIECTBA;
c(OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT BHJA
XUMHUYECKOM CBSI3W M THUINA KPUCTAJUIMUECKON peméTrky, OOMEHHBIM M JOHOPHO-
aKLENTOPHBI MeXaHM3Mbl O00pa30BaHUs KOBAJIEHTHOW CBS3HM; C(OPMHUPOBAHHOCTH
YMEHHUI: KiIacCU(PHUIMPOBATh: HEOPTaHMUYECKHUE BEIIECTBA MO MX COCTaBy, XUMHUYECKHE
peaKuuu 1O pa3IMYHbIM MpH3HAKaM (YUCIYy UM COCTaBy PEarupyrolIUX BEIIECTB,
TeIioBOMYy  3(QQeKTy peakiuu, H3MEHEHHIO CTENeHEeW OKHCIEHUS  DJIEMEHTOB,
O0paTUMOCTH,  YYaCTHIO  KaTaqu3aTopa U  JpPYTHe);CaMOCTOSTEIbHO  BBIOMpATh
OCHOBaHUSl W KpUTEpUU JuId KiIacCU(UKAIMKM H3Y4aeMbIX BEIIECTB U XUMHYECKHX
peaKIunii;

c(OPMHPOBAHHOCTh YMEHMS PpacKpblBaThb CMBICI Hepuogudeckoro 3akoHa JI.U.
MenzaeneeBa M JIEMOHCTPUPOBATH €ro CHCTEMATU3HUPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYI0  (QYHKIMH; CHOPMUPOBAHHOCTD YMEHUM: XapaKkTepU30BaTh
JJIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB XUMHWYECKHUX 3JIEMEHTOB II€PBOrO—4ETBEPTOrO
nepuogoB  Ilepmomnueckort cucremsl J[.MI. MeHnngeneeBa, UCHONb3yd  NOHATHS
«IHEPreTHYECKUE YPOBHHY», «IHEPIreTHYECKHE TIOAYypPOBHW», «s-, P-, O-aTOMHbIe
opOUTann», «OCHOBHOE U BO3OYXKIEHHOE HHEPreTUUECKUE COCTOSIHUA  aToMay;
OOBSICHATH  3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMMYECKHX OJJIEMEHTOB M UX
coeauHeHni o nepuoaam u rpynnam llepuonnueckon cucremsl .M. Menneneesa,
BAJICHTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX JJIEKTPOHHBIX
000JI0YEK;

c(OPMHPOBAHHOCTh yYMEHHUH: XapaKTepH30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KIACCOB, IMOATBEPXKAATh CYLIECTBOBAHME IN€HETUYECKON
CBA3M  MEXIy  HEOPraHMYECKUMH  BEUIECTBAMM €  TIOMOLIBIO  YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;
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c(hOpMHUPOBAHHOCTH YMEHUA packpbIBaTh CYILIHOCTE: OKHUCJIUTEIILHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHHS 3JIEKTPOHHOrO OajaHca ITHX
peaKIMii; peakuuii MOHHOro oOMeHa IYTEM COCTAaBJIEHUS UX IOJHBIX U COKPALIEHHBIX
WOHHBIX YpaBHEHMH; peakUud THApOoiIM3a; peakuuid KOMIUIEKcooOpa3oBaHMs (Ha
IIpUMepe T'MIPOKCOKOMIUIEKCOB [IMHKA U aJIFOMUHMS);

C(OPMHUPOBAHHOCT YMEHMSI  OOBACHATH 3aKOHOMEPHOCTH IPOTEKaHUsS XMMHUYECKHX
peakiuii ¢ yu€ToM MX 3HEPreTMYECKHX XapaKTePHCTUK, XapaKTep MU3MEHEHUS CKOPOCTH
XMMHUYECKON pEeakUuu B 3aBUCHUMOCTU OT pa3IMYHBIX (PAKTOPOB, a TAKXKE XapakTep
CMELIEHHUS XMMHYECKOI'0 PABHOBECHS 10]1 BIMSHUEM BHEIIHUX Bo3zeicTBul (mpuHuun Jle
[TaTenne);

C(OPMHUPOBAHHOCT YMEHMsI XapaKTepU30BaTb XHUMHUYECKHE peaklUM, JIeXKallue B
OCHOBE IPOMBILIUIEHHOI'O IOJY4YEHUs CEpHOM KHCIOThI, aMMHaka, OOLIMe Hay4yHbIe
TIPUHITUIIBL XUMHAYECKUX MIPOU3BOJICTB; 11eJ1ec000pa3HOCTh MPUMEHEHHS
HCOPraHNYCCKUX BCHICCTB B MPOMBINIJICHHOCTH U B 6BITy C TOYKH 3PpCHUA COOTHOLICHUA
PUCK-TIONB32a; C(HOPMHUPOBAHHOCTh BIIQJACHHUS CHCTEMOH 3HAHWK O METOJaX Hay4dyHOTrO
MO3HAHUS SIBJICHUH  TPUPOABI —  HAONIOJEHHWE, H3MEpeHHe, MOJCIMPOBAHHE,
SKCHEPUMEHT (pealbHbli M MBICICHHBINH), MCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NMPUMEHATh 3TU 3HAaHUS MpPU SKCIEPUMEHTAJIBHOM HCCIEJIO0BAaHUM BEIIECTB U
U1 OOBSICHEHUS] XMMUYECKUX SIBIICHUM, MMEIOLIUMX MECTO B MpPHUPOJE, MPaKTHUYECKOU
NeSITEeNbHOCTH YeJIOBEKa U B IIOBCEJHEBHOM KHM3HM; CPOPMHPOBAHHOCTh  YMEHUS
BBISIBJIAT B3aMMOCBSI3b XMMUYECKUX 3HAHUH C MOHATHUAMU U MPEJCTABICHUSAMU IPYTUX
€CTeCTBEHHO-HAYUHBIX TPEJAMETOB JuIsd 00Jjee OCO3HAHHOTO MOHWMAHHS MaTepUaTbHOTO
€IMHCTBA MHUPA; CHOPMUPOBAHHOCTh YMEHHUS TMPOBOAHUTH PACUYETHI: C HCIOIb30BAHHEM
MOHATUI «MaccoBasi JIOJI BEIIECTBA B PAaCTBOPE» M «MOJISIpHAS KOHIECHTPALM»; MACChI
BEIIECTBA WM 00BEMa Ta3a MO M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WU
00bEMY OJIHOTO M3 YUYAaCTBYIOUIMX B pEaKkIMM BEIIECTB; TEIUIOBOro 3¢ddexra peakuuy;
3HAa4YeHHUsl BOJIOPOJHOTO TIIOKA3aTesii pacTBOPOB KHUCIOT M IIeJIo4Yed C HU3BECTHOM
CTENEHbIO JMCCOLMAIMM; Macchl (00bEMa, KOIMYECTBAa BEIIECTBA) MPOAYKTA PEaKIIUH,
€CIIM OJTHO U3 HCXOJHBIX BEIIECTB JIJaHO B BHJE pacTBOpa C OINpenesEHHOW MaccoBOM
J0JIell pacTBOPEHHOTO BELIECTBA WJIM JAaHO B M30bITKE (MMEET MpPHUMECH); J0JH
BBIXO0/1a TIPOJIYKTA PEaKIMK; OOBEMHBIX OTHOIICHUN ra30B; CPOPMUPOBAHHOCTh YMEHMIA:
CaMOCTOSITENIbHO TIJIAHUPOBAaTh U IPOBOJAUTH XUMHUYECKUH HKCHEPUMEHT (IIPOBEAECHUE
peaKHI/II\/'I HMOHHOTI'O O6M€Ha, MNOATBCPKACHUC KAYCCTBCHHOT'O COCTaBa HEOPTraHUYCCKHX
BEIIECTB, OINpEACICHUE Cpelbl pPACTBOPOB BEHIECTB C IMOMOINBIO HHIUKATOPOB,
W3Y4YEHHE BIUSHUSA pa3jIMYHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM pEaKIuH,
PEIICHUC OJKCICPUMCHTAJIIBHBIX 3aJad II0 TEMaM «Mertamel» © «HCMCTaJ'IJ'IBI») C
coOnrofeHreM TpaBui  Oe3omacHOro oOpallleHusi C BEIIeCTBAMU U JIabOpaTOPHBIM
obopynoBanueM, (opMynupoBaTh LENb HCCIEIOBAHUSA, MPEJICTABIATh B  PA3IUYHOM
(dopme pe3ynbTaThl 3KCIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTD;
c(hOpMHUPOBAHHOCTh YMEHHI: COOJIIOJAaTh TMpaBUjia TOJIB30BAHMS XUMHUYECKOH MOCYI0M
u nabopaTopHBIM 000pyIOBaHHEM, OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLIMSMHU IO BBIIOJIHEHUIO JIAOOPATOPHBIX XMMHMUYECKHX OIBITOB, IKOJOTHUECKU
11€J1eCO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOW NEATENBHOCTU B IIENSAX COXpPaHEHUS
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CBOETO 3J0pPOBbs, OKPYXAIOIIEH MNPUPOAHON Cpeabl U AOCTHXKEHUS €€ YCTOHYMBOTO
pa3BUTHUS, OCO3HABAaTh OINACHOCTh TOKCHYECKOrO JEHCTBHUS Ha KHUBbIE OpPraHU3MBbI
onpeeEHHBIX HEOPTaHUYECKUX BEILECTB, MOHMMAas cMblich nokazarens [TK;

e chopMHpPOBAaHHOCTP YMEHHUM: OCYIIECTBIATH LIE€JICHANPABICHHBIA MOUCK XUMHUYECKOU
uH(pOpMallUd B Pa3IMYHBIX HCTOYHHMKAX (HaydyHas M Y4eOHO -Hay4yHas JUTepaTypa,
cpeacTBa MaccoBod uHGopMmaiuu, MHTEpHET W Apyrue), KPpUTHUYECKH aHATU3UPOBATH
XUMHYECKYI0 HH(OpPMAIUIO, IepepadaTeiBaTh €€ W HCIOJIB30BaTh B COOTBETCTBUU C
MIOCTABIICHHOW y4eOHOM 3a/1aueid.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne  HauMmeHOBaHHUE KonuuectBo yacos DIIEKTPOHHBIE
1/ pa3fernoB W TEM B Konurponsr =~ Ilpaktuuec  JlaGopatopn = (1M(poBEBIC)
cero
I IPOrpaMMBbl b€ pabOTEl | KHeE pabOTHl = bI€ OIBITHI o0pa3zoBareinb
HBIC PECYPChI
Pasznen 1. Teopernyeckue OCHOBBI OPTraHHMUECKON XUMUU
IIpeamer
OpPraHUYECKOU Tpenasep
T "Obmako
XUMHH. 1 cOpui 3HaHUU". XuUMus.
CTpOEHUS
1.1 P 10 ) ) 1 10"I<nacc,
OpraHUYECKUX 000 "®uzukon
"
coeguHeHuit A. M. J1a6
https://oblakoz.ru
Bbyrneposa /
Hroro no pazneny 10

Paznen 2. YraneBomopo bt

2.1

[Ipenenvubie Tpenaxep
iy 5 } - 1 "O6nako

YII€BOJOPOIBI — 3HaHui". Xumusl.
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AJIKaHbI 10 xnacc,

000 "®usukon
JIa0o"
https://oblakoz.ru
/

Tpenaxep

Henpenenbubie "Oo6:ako
yl“JIeBOILOpOL[bIZ 3HaHHﬁ”. XuMus.

10 xmacc,

2.2 AJIKEHBI, 14 000 "Bramcor
aJIKaauCHbI, Ta6"
AJIKMHBI https://oblakoz.ru

/
Tpenaxep
"O0mako
sHaunit". XuMus.

53 ApomaTtnueckue 5 ) 10 xmacc,

' YIIEBOIOPOIbI 000 "dusukon
JIag"
https://oblakoz.ru
/
[Ipupoaubie
HCTOYHUKU
2.4 4 - -
YIJIEBOJOPOIOB U
UX mepepadoTKa
Tpenaxep
"O0mako

["a0reHONpPOn3BO1 3HaHWHA". XUMHSL.
10 xnacc

2.5 >
HbIC ! 1 000 "®usukon
yl“JIGBOI[OpOI{OB J1a6"

https://oblakoz.ru
/
Hroro mo pazueny 35
Paznen 3. Kucnopopacoaepskaiiye opraHu4ecKue CoequHEHUs
Tpenaxep
"O061ako
sgaguil". Xumus.
10 knacc
. . 1 ’
3.1 Cnuptel. ®enon 13 000 "Gyrsmcon
JIa0o"
https://oblakoz.ru
/
Tpenaxep
AJLnernnel. "O06aako
KanGouoBbIe 3gaguil". Xumus.

3.2 p 18 1 10 kinace,
KHCJTOTBL. 000 "®uzukon
Crnoxxable YUPHI J1a6"

https://oblakoz.ru

25
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https://oblakoz.ru/
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https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/

/

Tpenaxep
"O061ako
3HaHui". XuMus.

10 xmacc,
3.3 Kuper. YrneBoabt 12 7 000 "DrIHKOH
JIag"
https://oblakoz.ru
/

Hroro mo pazneny 43
Paznen 4. AzoTconepxaiiyie OpraHMuecKue COeIMHEHUS
- Tpenaxep
"O6aako
AMMHBL. 3HaAHUK". XUMHUS.
10 xnacc
4.1 AMHUHOKHCIIOTEL. 10 - 1 ’
00O "duzukoH
benkun. 126"
https://oblakoz.ru
/
Hroro no pazneny 10

Paszpnen 5. BeICOKOMONIEKYISpHBIE COEAMHEHUS

- Tpenaxep
"O061ako
3HaHUK". XUMHA.
51 ITmacTmaccsl. 3 1 10 knacc,
' BosnokHa 000 "®Ou3nkoH
JIa0"
https://oblakoz.ru
/
Hroro no pazneny 6
102 B
T.4. 2
OBILIEE aca
q
KOJIMYECTBO YACOB 3 6 18
IO TIPOTPAMME Pe3CPBHO
ro
BpPEMEHHU
11 KJIACC
KomnuecTBo vacoB ONEKTPOHHBIE
HaunmenoBanue
Ne AR TEIIOB 1 TeM Koutpoms-  ITlpaktu- (zudposoie)
n/n E o}:; VML Bcero HBIC YecKue JIabopatop- 00pa3oBaTebHbBIC
porp paboThI paboThI HBIC OIBITBL | pecypebl

Pazgen 1. TeopeTnueckue 0OCHOBbI XUMUU

- Tpenaxep

11 Crpoenue d ) ) "O6sako 3Hanui". Xumus. 11

26


https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
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aTOMOB.
Ilepuonnueckuii
3aKOH 1
[lepuoanueckas
cucremMa
XUMHUYECKHUX
snemenToB . .

000 "®uzukoH JIad"
https://oblakoz.ru/

http://school-collection.edu.ru/

MeHneneeBa
Crpoenue Tpenaxep "Obnako 3HaHUR".
12 BELLECTBA. 5 000 "®wu3ukox JIac"
MHoroo6pasue https://oblakoz.ru/
BEIECTB http://school-collection.edu.ru/
Tpenaxep "Ob6nako 3HaHUK".
XuMudecKue 00O "®wuzuxon Jladc"
1.3 25 5 https://oblakoz.ru/
peakiu
http://school-collection.edu.ru/
Hroro no pazneny 39
Paznen 2. Heopranudeckasi Xumus
Tpenaxep "Obnako 3HaHUR".
2.1 Meraiibl 23 9 Oﬁ t(g s;/q/):kjl;ligfrf/%
http://school-collection.edu.ru/
Tpenaxep "Ob6nako 3HaHUI".
2.2 Hemetamnsr 29 14 Oﬁ t(g s;/q/):ijll;nlfgfrf/%
http://school-collection.edu.ru/
Hroro mo pazueny 52
Pasnen 3. XuMud U >KU3Hb
Tpenaxep "OO0nako 3HaHUHA".
00O "®wuzuxon Jladc"
3.1 XUMHS U )KU3HDb 9 https://oblakoz.ru/
http://school-collection.edu.ru/
Hroro mo pazueny 9
OBIIEE 102 4, B
KOJIMYECTBO T.4. 2 yaca 28
YACOB I10 PE3EPBHOIO
[NPOT'PAMME BPEMEHHU
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