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IHHOACHUTEJIBHASA 3AIINCKA

Paboyas nporpamma 1o XMMHH Ha YpOBHE CpeIHETO 00IIero oopazoBaHus pa3padoTaHa Ha
ocHoBe ®DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obOpazoBanuu B Poccuiickoi
Oenepauun», TpeOOBaHUNA K pe3ylbTaraM OCBOeHUsA (enepaiibHOM  0OpazoBaTelbHON
nporpammel  cpennero o6mero o6pazoBanus(POIl COO), npencraBinenHbix B denepaibHOM
rocygapctBeHHOM oOpasoBatenbHOM cranaapte COO, c¢ yuérom Konuemnuuu mnpenogaBaHus
yueOHOTO mpeaMera «XuMus» B 00pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir Deneparum,
peanu3yoImMX OCHOBHBIE 00pa30BaTeIbHBIE TPOTPAMMBI, U OCHOBHBIX MOJ0KEHUH «CTpaTeruu

pasButus BocnuTaHus B Poccuiickoit ®enepanun Ha nepuoxa 1o 2025 ronay» (Pacnopsxenue
[TpaButenbcra PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsg Ha YypOBHE YIIIyOJIEHHOTO H3y4EHHs 3aHUMAaeT BaXXKHOE MECTO B CHUCTEME
€CTeCTBCHHO-HayYHOTOo oOpaszoBanus ydammxcs 10-11 xmaccoB. M3yuenue mnpemmera,
peamm3zyemMoe B yCIOBHAX JU(BGEPEHIMPOBAHHOTO, TPOPHUIBHOTO OOy4YeHHs, MPHU3BAHO
obecnieunTh 0O0I1€00pa30BaTEIbHYI0O U OOIIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB HIKOJIBI,
HeO6XOHI/IMYIO JUIA aganTainuyu HUX K 6I)ICTpO MCHAIOIMHUMCA YCIOBHAM XHM3HU B COOHUYME, a
TaKkKe IS MPOJIOJDKEHUS O00ydeHUss B OpraHM3aluax MpoQeccHOHANbHOTO 00pa3oBaHUS, B
KOTOPBIX XUMHUSA ABJIACTCA O)IHOﬁ U3 IIPUOPUTETHBIX JUCHUIIINH.

B mnporpamMe mo XuUMHHM Ha3zHaue€HHE IMpeaMera «XHWMHS» IOIy4aeT MOIPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBHHM € oOcCHOBomojararomumu mnosoxenusmu PI'OC COO o
B3aMOOOYCIIOBJICHHOCTH IIEJICH, COJIEPIKaHMS, PE3yIbTaTOB 0OydeHHsI U TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIMYCKHUKOB. CBUIETENHCTBOM TOMY SIBISIIOTCS CJIEAYIOUIUE BBINOJHSAEMBIE
MPOrpaMMOi 0 XUMHUH QPYHKIUU:

nH(OpPMaLMOHHO-METOInYecKas, peanuzanus KOTOpO obecrieynBaeT MOJTy4eHHE
MIPEJICTaBJICHUS O IIeNIAX, COJEp)KaHUU, oO0Iel crpaTeruu oOydyeHHs, BOCIIUTAHUS U Pa3BUTHUS
oOyuarouuxcs cpeicTBaMu MpeIMEeTa, U3y4aeMoTo B paMKaxX KOHKPETHOTO PO duIis;
OpraHM3al[MOHHO-TUIAHUPYIOIIAs, KOTOpas IMpelycMaTpUBAeT OIpejAeieHHe: MPUHIUIIOB
CTPYKTYPUPOBAHHUS U MOCIEA0BATEIHLHOCTH U3YUYEeHUS Y4eOHOTO MaTepHualia, KOJM4eCTBEHHBIX U
KAaueCTBEHHBIX €ro XapaKTePUCTHK; IMOJX0J0B K (OPMHPOBAHMIO COAEPKATEIBLHOM OCHOBBI
KOHTPOJISI U OLIEHKH OO0pa30BaTelIbHBIX JOCTIKEHUN OOydJaloluxcsi B paMKax MTOTOBOM
aTTectaluu B (hopMe eUHOT0 rocy1apCTBEHHOTO SK3aMEHa M0 XUMHUU.

[Iporpamma asst yriy6aéHHOTO U3y4eHUs XUMUU:

yCTaHaBIIMBAET UHBAPUAHTHOE MPEIMETHOE COACPIKaHUE, 00sI3aTeIbHOE ISl U3YUCHHUSI B paMKax
OTIENBHBIX MPO(UIICH, TIPEAYCMAaTPUBACT PACIIPEICIICHHE U CTPYKTYPUPOBAHUE €T0 IO KIIACCaM,
OCHOBHBIM COJICPKATEIIbHBIM JIMHUSAM/pa3ieiaM Kypca,

IaéT TPUMEpPHOE pacrlpeseicHue Y4YeOHOrOo BpPEMEHH, DPEKOMEHIYEMOTO Ui H3y4eHUs
OTJIENIbHBIX TEM;

npejyiaraeT MpUMEPHYIO TIOCIeI0BATEIPHOCTD U3YUEHHS Y4eOHOTO MaTepuaia ¢ y4éToM JIOTHKH
MOCTPOCHHSI Kypca, BHYTPUITPEIMETHBIX H MEXKIIPEIMETHBIX CBSI3CH;

TaéT METOJAMYCCKYI0 HHTEPIPETALHUIO IeNiell W 3aj]ad M3y4deHHs NpeaMeTa Ha YrIyOJEHHOM
YPOBHE C y4ETOM COBPEMEHHBIX IMPHOPHTETOB B CHUCTEME CpeaHEero oOIIero oOpa3oBaHMS,
COJICpXKATEIbHON  XapaKTePUCTUKU  IUIAHUPYEMBIX  PE3yJIbTaTOB  OCBOCHHS  OCHOBHOM
00pa3oBaTeNILHOW MPOTPaMMBbI CPEIHEro 00IIero 00pa3oBaHus (JINYHOCTHBIX, METAIIPEMETHBIX,
MPEIMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHBIX JCHCTBUIN
00y4aroIerocs o OCBOCHUIO COJIEPKAHUS MPEIMETA.



I[lo BceM Ha3BaHHBIM TMO3UIMSIM B MporpaMMe IO XUMHUH  HPeAyCMOTpeHa
MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHHM Ha YPOBHE OCHOBHOTrO 00miero oOpazoBaHus. 3a
npefesiaMi  YCTAaHOBJICHHOM MporpaMMoiM TIO XUMUU  00s3aTeNbHOM  (MHBApUAHTHOM)
COCTaBJISAIOLIEH CO/IepKaHUs yueOHOTro npeaMera « XUMHs» 0CTaETcsl BOBMOXKHOCTh BbIOOpa €ro
BApUATUBHOW COCTaBJISIFOIIEH, KOTOpask 10JKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPaBJIEHUEM
KOHKPETHOTO POt 00ydeHusl.

B coorBerctBuM ¢ koHuentyaiabHbIMU ToNokeHusiMu DOI'OC COO o HazHaueHUH
peaMETOB 0a30BOTO M YrIIyOJIEHHOTO YPOBHEH B cuctemMe MU GepeHIIMPOBAHHOTO 00yUSHHS Ha
YpOBHE cpesiHero oO1iero o0pa3oBaHus XUMHsI Ha YpOBHE YIriyOiIE€HHOIO M3Yy4€HUs HalpaBiieH
Ha peajlu3alyi0 IPEEMCTBEHHOCTH C TNOCIECAYIOIUM JTalloM MOJIyYEHUS XUMHUYECKOTO
o0pa3oBaHUs B paMKax H3y4€HUS CIELMATIbHBIX €CTECTBEHHO-HAyYHBIX M XUMHUYECKUX
JUCLMIUIMH B By3aX U OpraHU3allusiX CPEIHEro npodeccuoHanbHOro oopa3zoBanus. B 31oil cBszu
U3Y4YEeHHUE TpeAMeTa «XUMHUS» OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha paclIUpeHHe |
yIIyOJIeHHEe TEOPETHUYECKOM M TPAKTUYECKOW TOATOTOBKM OOYyYaIOIIUXCs, BBIOPABIINX
onpeAenéHHbI MpoPuiib 00y4eHUs, B TOM YHUCIIE C MEPCHEKTUBON MOCIEAYIOMIETO MOJTyYeHHS
XMUMHUYECKOTO 00pa30BaHus B OpraHU3alMsaX MpodeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBere TpeboBanuit ®I'OC COO k miuaHUpyeMbIM pe3yibTaTaM OCBOCHHS (enepaabHON
00pa3zoBaTeNIbHON MPOTPaMMBI CPEIHEro OOIIero 00pa3oBaHUS WM3YUYCHHE MPEeIMeTa «XHUMHS
OPHEHTHPOBAHO TAK)KE HA PEIlIeHUE 3a]ja4 BOCHUTAHUS U COLUATILHOTO Pa3BUTHUSL 00yUaloLuXCs,
Ha (JOpMHUPOBAHHE Y HUX OOLIEMHTEIUIEKTYAIbHBIX YMEHHH, YMEHUI pallMoOHATN3alu1 y4eOHOTO
Tpyna W  OOOOMIEHHBIX CIIOCOOOB  NIEATETHLHOCTH, HMMEIONUX  MEKIUCIUTLTHHAPHBIN,
HAJIMPEIMETHBIN XapaKkTep.

CocrapnsromiuMu  ipeaMeTa «XUMHs» HAa ypPOBHE YIUIYOJIIEHHOTO H3YYEHHUS SIBISIOTCS
yrayOnéHnele Kypebl — «Opranudeckas xumus» u «OOmas u HeopraHudeckas xumus». [Ipu
OTpe/ieNIeHUU TOJX0J0B K OTOOpY U CTPYKTYpPHOW OpraHM3alliH COJIEpXaHHUS 3TUX KYpCOB B
porpaMMe 1Mo XUMUHU 3a 0CHOBY MpUHATHI nojokeHuss @PI'OC COO o paznuuusx 6a30BOro u
yrayOnEHHOTO YpOBHEN U3yUeHUs IpeaMeTa.

OcHoBy conepxkanusi KypcoB «Oprannyeckas xumus» u «OOmas v HeopraHuveckas
XUMHUSD» COCTABIISIET COBOKYIHOCTh IIPEIMETHBIX 3HAHUN U YMEHUH, OTHOCAIIMXCS K 0a30BOMY
YPOBHIO M3YyY€HHUs MpeaMeTa. JTa CUCTEeMa 3HAHUU MOJy4aeT ONpPEeNesIEHHOE TEOpPETHYECKOe
JIOTIOJIHEHHWE,  TO3BOJISIONIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OosiblIMii  00BEM
(bakronoruueckoro marepuana. Tak, Ha yriyOlI€HHOM YpOBHE M3Y4eHHUS IpenMera olOecreueHa
BO3MOHOCTh 3HAUUTEJIBHOTO YyBENUWYEeHHs OOBbEMa 3HAHUN O XUMHUYECKUX DOJIEMEHTaX U
CBOMCTBaX UX COCAMHEHUU HA OCHOBE PACUIMPEHUS U YrIIyOJEHUs! MPEICTaBICHUH O CTPOCHHUH
BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSX MPOTEKAHUS Peakilfii, pacCMaTpUBAEMBbIX C
TOYKH 3PEHUSI XUMUYECKOW KMHETUKU M TePMOAMHAMUKH. V3ydyeHre mepuoanyecKoro 3aKkoHa u
[leproguyeckoid  CUCTEMBl XMMUYECKHUX  JJIEMEHTOB  0Oa3supyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUHU aTOMa. XUMHUYECKas CBSA3b OOBIICHIETCS C
TOYKM 3PEHHUS] PHEPreTHMUECKHX M3MEHEHMH Mpu e€ oOpa30BaHUM M pa3pylIEHHH, a TaKkKe C
TOYKM 3pEHUs MeXaHu3MOB €€ oOpa3oBanus. l3yueHue THUIOB peakuui TOMOJHSAETCA
(dbopMupoBaHHEM MPEACTABICHUN 00 3JEKTPOXMMHUYECKHX MPOLECCaX U AIEKTPOJIN3€E pacilyiaBOB
U pacTBOPOB BeHIECTB. B Kypce OpraHM4YecKOM XWMHH IIPH PACCMOTPEHUM PEAKLIMOHHOMN
CIOCOOHOCTH COEMHEHMH yaeseTcs 0coboe BHUMaHKe BOIIpocaM 00 3JEKTPOHHBIX dpdeKTax,
0 B3aMMHOM BIIUSIHUM aTOMOB B MOJIEKYJIaX U ME€XaHU3Max peaklnil.

Oco6oe 3HaueHne UMEeT TO, YTO Ha COJEp’KaHHE KypCOB XUMHUH YIIIyOJEHHOTO YPOBHS
M3yUYeHHs JUI KJIacCOB ONpeAeNnEHHOTO mnpoduis (TaaBHBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JONOJHEHUH K 00IIell cucTeMe MpeAMETHBIX 3HAHMH) OKa3bIBAIOT BIMSIHUE CMEXHbBIE
npeametsl. Tak, HanmpuUMep, B COAEP)KaHUM MpeaAMeTa IS KJIACCOB XMMMKO-(U3UIECKOTO



npo¢uis Gonbioe 3HaYCHUE OyAYyT MMETh 3JIEMEHTHl y4eOHOTO Marepuaia 1mo oOImel XUMUH.
[Ipy u3ydeHun mnpeaMeTa B JAaHHOM Cllydae akIEHT OyAeT clelaH Ha OOIIHOCTh METOJOB
MO3HaHUsA, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUHU U B (DU3MKE: aTOMHO-MOJEKYJISApHAs TeOpHUs
(MonekynsipHas Teopuss B (PU3HMKe), 3aKOHBI COXPAaHEHHS MacChl M OSHEPrHM, 3aKOHBI
TEPMOAVHAMMKH, NIEKTPOIIN3A, IIPEACTABIICHNS O CTPOCHUH BEIECTB U IPYroe.

B T0 %€ Bpems B cofep)KaHUM MpeaMeTa U KJIacCOB XMUMHUKO-OMOJIOTHIECKOTO PO QUL
OOJBIINIA y/IeNbHBIN Bec OyaeT MMeTh OpraHuveckas XuMusi. B aTom citydae mpenocraBisieTcs
BO3MOXHOCTB JUIsl 00j1e€ 0OCTOSATENHHOIO PAaCCMOTPEHHUS XMMHUECKON OpraHU3alii KIETKU Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K NpUMEpy, TaKue CTPYKTYpHBIE
KOMITOHEHTBI, KaK JUOUAbI, OENKH, YIJIeBOJbl, HyKIEUHOBbIE KHUCIOTHI U Apyrue. [Ipu stom
3HaHUSA O COCTAaBE M CBOMCTBAX IPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIY’KaT OCHOBOM JIJIs1 U3y4EHUS! CYIIIHOCTH Mpo1ieccoB (POTOCUHTE3A, IbIXaHMs, TUIIEBAPEHUSL.

B mnnane ¢opmupoBaHUs OCHOB Hay4yHOTO MHPOBO33pPEHUS, OCBOEHHUS OOILIEHAYYHBIX
MCTOJZOB IMO3HAHMUA U OIIbITA IMPAKTUYCCKOI'0 IMPUMCHCHHNA HAYYHBIX 3HAaHUH HN3Y4YCHHEC MPpCaAMCETA
«XHUMUA» Ha yriayOnéHHOM YPOBHE OCHOBAHO
Ha MCXKIPCIMETHBIX CBA3AX C y’—Ie6HI)IMI/I npeaMeTaM, BXOJAIIMMHU B COCTaB HNPECAMCETHBIX
obnacrell «EcrecTBeHHO-Hay4yHbIE MpeaMeThl», «Marematuka u uHpopMatuka»y u «Pycckuit
SI3BIK U JIUTEPATYPaAY.

[Ipn m3yueHun yuyebHOro mpeamera «XuUMHUS» HA YrIyOlNEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM ypOBHE), 3amaueit
MEPBOCTEIIEHHONW 3HAYMMOCTH SIBIISIETCSI (DOPMUpPOBAHHE OCHOB HAyKW XHMHUH KakK 00JacTu
COBPEMEHHOTO €CTECTBO3HAHMUS, NPAKTUYECKOH JCATEIBHOCTH UYEIOBEKa W OJHOTO W3
KOMIIOHEHTOB MHPOBOU KyJbTYpHI. Penrenue 3Toil 3amauu Ha yriryOJEHHOM YpOBHE W3YYCHUS
npeaMeTa IpeArnoiaraeT pealn3ainio TaKhX ejIeH, KaK:

dbopMupoOBaHHE TPEACTABICHUA: O MATEpUATLHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSIX |
MO3HABAEMOCTH SIBJICHUM NPUPOJbI, O MECT€ XMMHHM B CHCTEME €CTECTBEHHBIX HAyK M €&
BEIYIIEH pOJM B OOSCIEYCHHH YCTOWYMBOTO PA3BUTHs YEJIOBEYECTBA: B PEIICHUH IPOOIEM
9KOJIOTUYECKOM, YHEPreTUYECKON U MUIIEBOW 0€30MMacHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3TaHUH
HOBBIX MAaTEpHaJOB, HOBBIX MCTOYHHKOB OJHEPrUH, B OOECICUEHHWH PAIMOHAIHLHOTO
MIPUPOJIOTIONIL30BaHUS, B (DOPMUPOBAHIM MUPOBO33PEHUS U 00IIEH KYIbTYphl YeJIOBEKA, a TAKKE
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U MIPUPOTHOM Cpejie;

OCBOCHHE CHCTEMBI 3HAHUM, JIeKaAIIMX B OCHOBE XHMHYECKOM COCTAaBIISAIONICH €CTESCTBEHHO-
HAyYHOU KapTUHBI MHpa: (PyHIaMEHTAIbHBIX MOHATHH, 3aKOHOB M TEOPUI XUMHUH, COBPEMEHHBIX
MPEACTABJICHUI O CTPOCHHMH BEIIECTBA HA Pa3HbIX YPOBHSAX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaIMOJIEKYJISIPHOM, O TEPMOAMHAMUYECKUX M KUHETHUYECKHX 3aKOHOMEPHOCTSAX MPOTEKaHUs
XUMUYECKUX PEaKIMi, 0 XUMHUYECKOM DPABHOBECHH, PacTBOPAaX M AMCIEPCHBIX CHUCTEMax, 00
00LIMX HAYYHBIX IPUHIIUIIAX XUMUYECKOTO TIPOU3BO/ICTBA;

dbopMupoBaHre y OOy4YaIOUIUXCS OCO3HAHHOTO IOHUMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XMUMHYECKUX 3HAHUH Ui OOBSCHEHUS KIIFOUEBBIX WAEH M MPOoOJieM COBPEMEHHOW XUMUU, IS
OOBSICHEHUS ¥ TPOTHO3UPOBAHUS SBJICHHI, HMMEIOIIMX €CTeCTBEHHO-HAYUYHYIO TPUPOJY;
TPaMOTHOTO pelIeHusl MpoOIeM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMSI, aHATHM3a U OIICHKH C
MO3UIMH  JKOJOTHMUECKON O€30MacHOCTH TMOCIHEACTBHI OBITOBOM ¥  MPOU3BOJCTBEHHON
NEATEIIbHOCTH YEJIOBEKA, CBA3aHHOM € XWMHUYECKUM IIPOU3BOJICTBOM, MWCIOJIB30BAHUEM U
nepepaboTKOM BEIIECTB;

yriayOlieHrne MpeICTaBICHU 0 HaAYYHBIX METO/axX MO3HaHUs, HEOOXOANMBIX ISl PUOOpETeHUS
YMEHHUI OPHUEHTUPOBATHCSI B MUPE BEIIECTB U OOBSACHEHUS XMUMHUYECKHUX SBJICHHM, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN AEATEIBHOCTH U MOBCEAHEBHOM KU3HMU.



B mnmane peanu3anuu MEpBOOYEPEAHBIX BOCHHMTATENBHBIX W Pa3BUBAIOMIMX (YHKIUH
IIEJIOCTHOM CHCTEMBI CpPEIHEro OOIIero oOpa3oBaHMs MPU H3YYCHHH MpeaMera «XuMHsS» Ha
yrayOJIEHHOM ypOBHE 0COOYIO aKTYaJIbHOCTh MPUOOPETAIOT TaKKUE LIETH U 33/1a4H, KaK:

BOCITUTaHHE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHI MPHPOJBI, YBAXEHHUS K MPOIECCY
TBOPYCCTBA B oOJacTu TCOPCTUUCCKHUX U IMPUKIIATHBIX I/ICCJIGI[OBaHI/Iﬁ B XMMUH, q)OpMI/IpOBaHI/IC
MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALIMM K OOYYEHUIO M I[I03HAHUIO, CIOCOOHOCTEHl K CaMOKOHTPOJIIO U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOEHUS O0LIEUEI0BEUECKUX LICHHOCTEH;

Pa3BUTHUC TMO3HABATCIBHBIX HHTCPECOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX crnocoOHocCTEH
oOyyaromuxcsi, (HOpMUPOBAaHHE Yy HUX CO3HATEIHPHOTO OTHOIIEHUS K CamMooOpa3oBaHHUIO |
HENpPEephIBHOMY 00pa30BAHMIO KaK YCIOBHUIO YCIEUIHOW MpodeccHOHaTbHON M 00IEeCTBEHHOM
JEeSITEeIbHOCTH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 370pPOBBIO M NMOTPEOHOCTH B 3J0POBOM
o0pase XU3HU;

(hopMHUpOBaHNE YMEHUI U HaBBIKOB Pa3yMHOT'0 IIPHUPOJIONIOIB30BAHUS, PA3BUTHE SKOJIOTHUECKOM
KYJIBTYpbI, IPUOOpPETEHHE OTbITA 0OIIECTBEHHO-TI0JIE3HON IKOJIOTUYECKOH 1€ TEIbHOCTH.

OOmiee 4YKMCIO 4YacoB, MPEIyCMOTPEHHBIX JUISI U3YYEHUS XUMHH Ha YIIyOJIEHHOM YpPOBHE
cpeanero obirero obpasoBanwus, coctaBiser 204 gaca: B 10 wmacce — 102 gaca (3 gaca B
ueneno), B 11 kimacce — 102 yaca (3 yaca B Hefesro)

Jliig peanuzanuy mporpaMMbl HCTIONIb3YIOTCA YU€OHUKH, JOMYIICHHbIE K
HCIOJIb30BAHUIO TIPU PEATU3allii UMEIOIINX TOCYIapPCTBEHHYIO aKKPETUTALHIO
00pa3oBaTeNIbHBIX POrPaMM OCHOBHOTO 00IIEr0 00pa30BaHUs OpraHU3aIHsIMH,
OCYIIIECTBIISIOIIUMHI 00pa30BaTEIbHYIO ACATCIBHOCTD, IIPHKa30M MUHIIPOCBEIICHHUS OT
21.09.2022 Ne858

*  Xwumus, 10 knacc/ B.B. Epemun, H.E, Ky3smenko, B. U. Tepennn, A.A. JIpo3nos,
B.B. JIlynun, OO0 «/Ipoday;

*  Xwumus, 11 knacc/ B.B. Epemun, H.E, Ky3smenko, B. U. Tepennn, A.A. JIpo3nos,
B.B. JIynun, OOO «/Ipoda»

COJAEPXAHUE OBYUYEHMUSA

10 KJIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue 0CHOBBI OPraHUYECKONH XUMHUH.

* [IpenMer U 3HAYCHUE OPraHUYECKON XMMHH, MPEJACTaBICHUE O MHOTO0Opa3uH OPraHUYECKUX
COEIMHEHUI.

* DIIEKTPOHHOE CTPOCHHME aTOMa YIJIepoJia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS. BaseHTHBIE
BO3MOYKHOCTH aToma yriepoja. XHUMHUYECKass CBSA3b B OPraHUYECKUX COCIUHEHUAX. THIIBI
rudpuAM3aIi aTOMHBIX opOuTaneil yriepona. MexaHu3mbl 0Opa3oBaHUs KOBAJICHTHOW CBS3U
(oOMeHHBIN ¥ JOHOPHO-AKIENTOPHBIN). THUIIBI TepeKphIBAHUS AaTOMHBIX OpOUTaNled, G- U T-CBS3H.
OpunapHasi, nBOMHAs U TpoiHas cBsi3b. CHOCOOBI pa3phiBa CBS3€M B MOJIEKyIaX OpPraHHMYECKUX
BemecTB. [loHsaTHE 0 CBOOOHOM pajuKaie, Hykieodumne u d1eKTpodue.

* Teopust ctpoeHust oprannueckux coenquuennit A.M. byTtiepoBa u coBpeMeHHbIE NPeACTaBICHUS
0 CTPYKTYp€ MOJIEKYJ. 3HAUeHHE TEOPUU CTPOCHUSI OPraHMYECKUX COEIMHEHUN. MoneKyaspHble
U CcTpyKTypHble (Gopmynbl. CTpyKTypHbIE (QOPMYIBl Pa3IUYHBIX BUIOB: pa3BEPHYyTas,
COKpall€HHas, ckenetHas. M3omepus. Buasl u3oMepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAs.
DnexTpoHHbIe 2PPEKTH B MOJIEKYJIaX OPraHUYEeCKUX COCNUHEHUN (MHIYKTUBHBIN U ME30MEPHBIH



3 deKTH).

* [IpencraBnenne o kiaccu(UKaMM OpraHudeckux BemiecTB. [loHsATHE O (YHKIMOHAIBHON
rpynmne. I'omoisiorus. I'omonoruueckue psapl. CucreMarndeckass HOMEHKIATypa OpraHM4eCcKHX
coenunenuit (IUPAC) u TpuBHaibHbIC HA3BAHUS OTACIBHBIX MIPEACTABUTEIICH.

* OcoOEHHOCTH W KJIacCHU(HUKAIMA OPraHNYEeCKUX peakuuid. OKUCIUTETHHO-BOCCTAHOBUTEIIBHBIC
peaxkiuy B OpraHuuecKoi XUMHUHU.

* DKCIEpUMEHTAIbHbIC METOJIbl M3YyYEHHUs] BEUIECTB M MX MPEBPALEHUN: O3HAKOMIIEHHE C
o0Opa3iaMu OpraHWYEeCKUX BEIIECTB W MaTepualaMd Ha MX OCHOBE, OIBITHI II0 MPEBPALICHHIO
OpraHMYeCKUX BEUIECTB IpH HarpeBaHuu (IUlaBjieHUE, OOYIJIMBAaHUE U TOPEHUE),
KOHCTPYMPOBaHUE MOJIEJIEN MOJIEKYJI OPraHUYECKUX BEIIECTB.

* Yri1eBOAOPOIBI.

* Ankanbl. ['omonormueckuii psj ajakaHoOB, oOmas Qopmyna, HOMEHKIaTypa M H30MEpHUS.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYyNl alKaHOB, SP°-THOPHIM3AIMS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. DU3nUeCKue CBOMCTBA AJIKAaHOB.

* XMMHUYECKHE CBOWCTBA aJIKAHOB: pEAaKIMM 3aMELICHMs, W30MEepU3alluM, JAETHAPUPOBaHUS,
LUMKIU3aldY, THUpOJM3a, KpeKkuHra, ropeHus. IlpeacraBieHue o MeXaHH3ME peakUui
paauKaIbHOTO 3aMELICHHUS.

* Haxoxnenue B mpupoae. CriocoObl MOTydeHHs U IPUMEHEHHE aJIKaHOB.

* [luknoankanel. OOmas ¢opmyna, HOMEHKIaTypa W u3oMmepus. OCOOCHHOCTH CTPOCHUS U
XUMUYECKUX CBOMCTB MalbIX (IIUKJIOMPOIAaH, NHUKIO0yTaH) W OOBIYHBIX (IMKJIOTICHTAH,
LUKIIOTeKCaH ) UKJI0aaKkaHOB. CriocoObl MOMydeHHs U TPUMEHEHHE [TUKI0aTKaHOB.

» AnikeHbl. ["'omosiormueckuii psifi aJikeHOB, oOmias (GopmMynia, HOMEHKIATypa. DJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYd alKeHOB, SP>-THOpHAM3aIMs AaTOMHEIX OpOHTanei
yriaepojaa, o- U m-cBsizu. CTpyKTypHas U reomeTpuueckas (Iuc-TpaHc-) uzomepus. Ouznyeckue
CBOMCTBAa aJKEHOB. XHMHUYECKHE CBOMCTBA: pEaKIMU MPUCOCANHEHHUS, 3aMEUICHUs B O-
MOJIO)KEHWE TPU JBOMHON CBS3M, MOJHUMEPHU3AUMU W OKucieHud. [IpaBuino MapkoBHUKOBA.
KadectBeHHbIe peakiuu Ha TBOWHYIO CBsA3b. CTIOCOOBI MOTYYCHHS M TPUMEHEHUE AIKEHOB.

*» Ankaauensl. Knaccudukaiust ankaaueHoB (COMPsuKEHHBIC, H30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
Oc00EHHOCTH JIEKTPOHHOTO CTPOCHUSI 1 XUMHUECKHX CBOMCTB COMPSDKEHHBIX AUEHOB, 1,2- 1 1,4-
npucoeauHenue. [lonmumepusanus conpsk€HHbIX TUeHOB. CrocoObl MOMy4YeHUS W NPUMEHEHHE
AJKaJUEHOB.

* Ankunbl. ['omonoruueckuid psig aiakuHOB, oOwas ¢opMmyna, HOMEHKJIATypa M HM30MEpUs.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYN AIKMHOB, SP-THOpUAM3AIMS ATOMHBIX
opOutaneit yrimepoma. dusnyeckue CBOWCTBA QJIKMHOB. XHMHYECKHE CBOWMCTBA: pPEaKIUU
MIPUCOEAVHEHUS, IUMEpU3allul U TPUMEPU3ALMH, OKUCIeHUsA. KHCIOTHBIE CBOICTBA aJIKHWHOB,
UMEIOIUX KOHIEBYIO TPOWHYIO CBsA3b. KauecTBEeHHBIE peakiuu Ha TPOWHYIO CBA3b. CrocoOsbl
MOJIYYEHUS U IPUMEHEHUE AJIKMHOB.

* Apomatuueckue yriaeBoaopodbl (apensl). ['omonoruueckuit psa apeHoB, oOmias dopmyra,
HOMEHKJIATypa U H30Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYNbl OeH30Ia.
du3nyecKkue CBONCTBA apeHOB. XHMMHYECKHE CBOWCTBAa O€H30Ja W €ro TrOMOJIOTOB: pPeaKlUu
3aMeleHuss B OEH30JIbHOM KOJBIE U YIIIEBOJOPOJHOM paauKaje, Peakiuu MPUCOCIUHEHHUS,
OKHCIIEHHE TOMOJIOTOB OeH3oia. [lpeacraBienne 06 opueHTUPYIOIIEM JIeHCTBUM 3aMecTUTENeH B
OCH30JILHOM KOJIbIIE Ha TpHUMEpe aJKWIbHBIX PAAUKAIOB, KapOOKCHIBHOHM, THUIPOKCUIHHOM,
aMMHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOWCTB CTHpOJA.
[Monmumepu3anus ctuposia. CriocoObl MoJydyeHHs U IPUMEHEHUE apOMaTHYECKUX YTIIEBOIOPO/IOB.

* [Ipuponusiit ra3. [lomyrHble HedTsHbIE ra3pl. HedTh 1 €€ npoucxoxaenue. KameHnHslit yroias u
IPOAYKTHI ero nepepadoTku. CriocoObl nepepadoTku He(TH: NMEePEeroHkKa, KPeKUHT (TEPMUYECKUH,
KaTaJUTHYeCKui), puGopMuHTr, muponu3. [IpoaykTel mepepaboTku HePTH, WX NPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B OBITY.

* ['eHeTHUECKAs CBSA3b MEXKIY Pa3IMUYHBIMU KJIACCAMU YIIIEBOJOPOJIOB.

* DJIEKTPOHHOE CTPOEHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuy 3aMelieHus rajoreHa
Ha TUAPOKCOTPYIIY, HUTPOTPYIITY, IUAHOTPYIIY, aMUHOTPYIIIY. HeticTtBue Ha




raJlOTEHNPOU3BOJHBIE  BOJHOTO W CHOUPTOBOTO  pacTBopa Iménoud. BsaumoneiicTBue
JUTAIIOTEHAIIKAHOB C MarHUeM M HUHKOM. [loHATHE O MEeTaJuIOOPraHWYeCKUX COCTUHEHUSX.
Hcnonp3oBaHne TraloOTeHIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE M IPH CHUHTE3E
OpPraHUYeCKUX BEIIECTB.

* DKCIEpUMEHTATbHBIC METOMbl M3YUCHHs BEIIESCTB M WX MPEBPANICHUHN: M3ydeHHE (PU3MIEeCKUX
CBOWCTB YTJI€BOJOPOJOB (pPaCTBOPHMOCTB), KA4YECTBEHHBIX PEAKLUU YIII€BOJOPOJOB PA3IHUHBIX
KJaccoB (oOeciBeunBaHME OpOMHOM WM HMOJHOM BOJBI, pacTBOpa II€pMaHraHaTa KaJus,
B3aMMOJICIICTBUE alleTHJICHAa C aMMHAuHbIM pacTBOpoM okcuaa cepedpa(l)), xadecTBeHHOE
oOHapyXeHHe YIiepoJa W BOJOPOJa B OPraHMYECKUX BEIIECTBAX, IOJIYyYEHHE OJTUJICHA W
M3y4YeHUE €ro CBOMCTB, O3HaKoMJeHHEe ¢ KoJulekiusamu «Hedts» u «Yrome», ¢ obpasmamu
IlacTMacc, KaydykOB W PpE3HMHbI, MOJICIMPOBAaHHUE  MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOTEHITPOU3BOHBIX YTIIEBOIOPOJIOB.

* Kuciiopoacoaepxauye oprannyeckne coeiMHeHNU .

* [IpenensHbie oHOATOMHBIE CIUPTHI. CTpoeHHe MOJIEKYa (Ha MpUMepe METaHOJa W 3TaHOJa).
l'omonoruueckuit  psix, oOmast ¢Gopmyna, H30MeEpHs, HOMEHKIATypa | KilacCH(pUKaIus.
@dusnuecKkue CBOWCTBA TNPEACTHHBIX OJHOATOMHBIX CIUPTOB. BOMOpOIHBIE CBSI3M MEXITY
MOJIEKYJIaMH CIUPTOB. XMMHUYECKHE CBOWCTBA: PEAKIIMH 3aMEIICHUSs, JeTHAPATAluN, OKUCIICHHS,
B3aMMO/ICHCTBHE C OPTaHUYECKUMHU M HEOPraHWYECKMMHU KHcioTamu. KadecTBeHHas peakius Ha
OJTHOATOMHBIE CTUPTHL. JleHCTBHE 53TaHOJIAa M METaHOoJa Ha OpraHu3M denoBeka. CrocoObl
MOJTyYEHUS U IPUMEHEHHE OTHOATOMHBIX CITUPTOB.

* [Ipoctbie 3¢upsl, HoMeHkiIaTypa U u3omepus. OcoOeHHOCTH (GU3NYECKUX M XUMHUYECKUX
CBOWCTB.

* MHOTOATOMHBIE CITUPTHI — STUJICHIJIMKOJb U TIUIepuH. Ou3udeckne U XUMHYECKHE CBOMCTBA:
peakiuu 3aMelIeHUs, B3aUMOJEHUCTBHE C OPraHMYECKMMU U HEOPraHMYECKHMHU KHCJIOTaMH,
KauecTBEHHasl pPeakiisi Ha MHOroaromMHble cnupThl. [IpeacraBieHnMe O MeXaHM3ME pPEaKIHii
HyKjIeopuapbHOTO 3amernieHus. JleiictTBue Ha opraHu3Mm dYenoBeka. CrmocoObl MOTydeHUs |
MIPUMEHEHHE MHOTOATOMHBIX CITIUPTOB.

* ®enos. CTpoeHHE MOJIEKYNBI, B3aHMMHOE BIMSHHE TUAPOKCOTPYNIBI M OEH30JBHOTO sjipa.
®dusnueckue cpoicTBa ¢eHosa. OcoOEHHOCTH XMMHUYECKHX CBOWUCTB (eHona. KadecTBeHHBIE
peakiuu Ha Qenon. TokcuunocTh ¢(enona. CrocoObl MONy4eHUS M TNpUMEHEHHe (eHoa.
OenondopmanbaeruaHas cMoJa.

» KapboHunpHble coeMHEHUs — albJETUIBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHWIbHOM
rpynnbl. ['oMojoruueckue psibl albJeruOB U KETOHOB, o0mas ¢GopMyna, H30MepUs H
HOMeHKIaTypa. Dusnyeckue CBONCTBA albJIETHJIOB U KETOHOB. XHMHUYECKHE CBOMCTBa
aIbJIETH/IOB M KETOHOB: peakiuu mnpucoequHeHus. OKHUCIIEHHE albJIerH/I0B, KaueCTBEHHBIC
peakiuu Ha anpaeruapl. CrocoObl MOTyuYeHus: U MPUMEHEHHUE allbJIETUIOB U KETOHOB.

* OTHOOCHOBHBIE TpENE/IbHbIE KapOOHOBbIE KHCIOTHL. (OCOOCHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHUCIOT. M3oMmepuss W HOMeHKIarypa. (Pu3nyecKue CBONCTBA OJHOOCHOBHBIX
MIpe/IeIbHBIX KapOOHOBBIX KUCIOT. BOIOpOAHBIE CBA3M MEXKAY MOJIEKYJIaMU KapOOHOBBIX KUCIOT.
XUMUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, peakuus STepuUKAINK, PEaKIUu C ydacTUEM
yIIAeBOAOPOAHOrO paaukana. OcoOEHHOCTHM CBOMCTB MypaBbHHOM KUCHOTHL. lloHaTne o
MIPOU3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHoOroo0pasue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOWCTB HEMpeNeIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIOT, JTUKApOOHOBBIX
KHUCIIOT, TUIPOKCUKApOOHOBBIX KHUCIOT. IIpenctaButenu BbICHIUX KapOOHOBBIX  KHCIIOT:
CTeapuHOBAs, MAIbMHUTUHOBAS, OJIEUHOBAs, JUHONEBAs, JuHONeH08as KUCIOThL. (CrnocoObl
MOJIy4eHUS U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

* CnioxHble »¢upbl. ['omonorudeckuii psn, obmas Gopmyna, uzoMepuss ¥ HOMEHKIATypa.
dusnuecKkue U XMMUYECKHEe CBOMCTBA: THAPOJIN3 B KUCJION U IIEJTIOYHOH cpejie.

* Kuper. Ctpoenue, ¢uznueckue M XUMHUYECKHE CBOWCTBA JKUPOB: THUIAPOIHM3 B KHUCIOW U
menoyHoi cpene. OcoOEHHOCTH CBOMCTB KHUPOB, COJEPKAIIUX OCTATKH HEMPEIebHBIX KUPHBIX
KHUCIIOT. JKupsl B mpupo/e.

« MBLIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ISHCTBHE.




» O0mrast XxapakTepucTuka yriaeBoaoB. Kiaccudukanus yriaeBoaoB (MOHO-, M- U TTOJTHCAXAPUIBI).
MoHocaxapuasl: TJII0K03a, PpyKTO3a, rajakTo3a, pudo3a, ne3okcuprudosa. Ousnyueckue cBOWCTBA
Y HaxoXJeHue B npupoae. PoTocuHTe3. XUMHUUYECKUE CBOKWCTBA IIFOKO3bI: PEAKIIUU C YYaCTUEM
CIMPTOBBIX W aNbJAETUAHONW TpYyMI, CHUPTOBOE M MOJIOYHOKHUCIOE OpokeHue. I[lpumeHnenue
[JIIOKO3bl, €€ 3HAaYEHHE B KU3HEIESITEIBbHOCTH OpraHusma. Jlucaxapuapl: caxaposa, MajbTo3a
u JakTo3a. BoccraHaBiauBaroue M HEBOCCTaHABIMBAIOIIME Jucaxapuiel.  ['mapoisus
nucaxapuoB. Haxoxxnenue B npuposae u npumenenue. [lommcaxapupl: kpaxman, TIIMKOTEH U
uemwnono3a. CTpoeHMe MaKpOMOJEKyJd Kpaxmaja, IJIMKOTeHa M Leluloio3bl. dusmyeckue
CBOMCTBa Kpaxmajia M LEUII0J03bl. XMMHUECKHUE CBOMCTBA Kpaxmaja: THJpoJiu3, KauyecTBEHHas
peaknmus ¢ HOAOM. XUMHUYECKHE CBOICTBA IICJUTIONO3BI: THUAPOJU3, TMOJNIydyeHHe 3(Pupos
1esos03bl. [loHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIHN HIENK).

* DKCHEpPUMEHTAIbHbIE METOJbl M3YYEHMs] BEUIECTB W MX MPEBpallleHUH: pacTBOPUMOCTD
Pa3IMyYHbIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIa C HATPUEM, OKUCIIEHHE 3TUJIOBOTO CIHMPTA
B albJIeTH]l Ha PACKAJIEHHOW MEJHOHN IMPOBOJIOKE, OKHCIEHUE ATHJIOBOTO CIHUpPTa JAUXPOMATOM
KaJus (BO3MOKHO MCIIOJIb30BaHHUE BH/IEOMATEPUANIOB), KAUECTBEHHbIE PEAKIIMM Ha albAETUAbI (C
ruapokcuioM  auammuHcepeopa(l) wu  runppokcumom  menu(Il)), peakums riMuepuHa €
ruapokcuoM Meau(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aHUMOJEHCTBHE
pactBopa rioko3el ¢ ruapokcuaom menu(ll), B3amMozeicTBHE Kpaxmana ¢ HMOJOM, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3a7au 1o TeMaM «Cnuptsl U GeHob», «KapboHoBbie KUCIOTHI. ClI0XKHBIE
3hUpBI».

* A3oTcoepikaniye OpraHu4ecKue coeiMHeHusl.

* AMUHBI — OpraHMYecKue MpOu3BOAHbIE aMMHuaka. Kiaccudukanus aMuHOB: anudaTHueckue U
apoMaTu4ecKue; MepBUYHbIe, BTOPUUHbIE U TpeTuuHble. CTpoeHHe Mojekys, oOmias dopmyna,
n30Mepusi, HOMEHKJIaTypa W (u3nueckue CBOWCTBA. XUMHUYECKOE CBOWCTBA alM(paTHICCKUX
aAMUHOB: OCHOBHBIE CBOMCTBA, aJKUJIMPOBAHUE, B3AUMOICUCTBUE IEPBUYHBIX AMUHOB C a30THCTOM
kuciotoi. Conu alKMIaMMOHHSL.

* AHUJIMH — MpPEACTaBUTENIb aMUHOB apomaTuueckoro psna. CtpoeHue aHwinHaA. B3anmHoe
BIIUSIHUE TPYNI aToMOB B MoJiekyse aHminHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHHJIMHA.
KauectBennsle peakuuu Ha aHwiMH. CrnocoObl MOMy4eHUs U TNPUMEHEHHE alnu(aTuyecKux
amuHOB. [lonydyeHue aHWIMHA U3 HUTPOOEH30J1a.

* AmMuHokucnotel. HomeHkiatypa u uzomepus. OTAenbHbIE NPEACTABUTEIN O-aMUHOKHUCIIOT:
[JIMIMH, anaHuH. PU3ndecKkue CBOMCTBA AMUHOKHUCIOT. XUMUYECKHUE CBOMCTBA AMUHOKHUCIIOT KaK
aM(bOTEepHBIX OPraHUYECKUX COCIUHEHMM, peakius MOJUKOHACHCAIUU, 00pa30BaHue MENTHIHOM
cBs3U. buonorunyeckoe 3HaueHne aMUHOKUACIOT. CUHTE3 U TUAPOIN3 IENTUIOB.

* benku kak mpuponHsie nojuMepsl. [lepBuyHas, BTopuYHas U TpPETUYHAs CTPYKTypa OENKOB.
XUMUYECKHE CBOMCTBA OEITKOB: TUIPOJIN3, ICHATYpAIHsl, KAUeCTBEHHBIE pEaKIIui Ha OCNKHU.

* DKCHEpUMEHTaIbHbIE METOJbl M3YYECHUs BEIIECTB U MX MPEBPALICHUI: pacTBOpEHUE OCJIKOB B
BOJIe, JeHaTypauus O€JIKOB TMpH HAarpeBaHWH, LIBETHbIE peaKUUU Ha OCJIKH, peIIeHHe
SKCIIEPUMEHTAJIbHBIX 33]1a4 110 TeMaM «A30TCOAeprKallue OpraHuYeCKUe COCIUHEHUD U
«Pacnio3HaBaHue OPraHMYECKUX COETUHEHUI.

* BbICOKOMOJIEKY ISIPHbIE COCAUHECHMUS.

* OCHOBHBIE TIOHATUS XHMHHM BBICOKOMOJIEKYJSPHBIX COCIMHEHUH: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BE€HO, CTENIEHb MOJIMMEPU3ALINN, CPEIHASA MOJIEKYIIsIpHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHNN — IOJIMMEPU3aLHs U IOJUKOHICH AU,

* [Tonumepusie Matepuanbl. [lmactmaccsl (MOMUATUIICH, TOJUMPOMHIICH, MOJUBUHUIXIOPHU,
MOJIUCTUPOJ, TOTUMETUIMETAKPUIIAT, TOTUKApOOHATHI, MONUITHICHTepedTanar). YTunusanus u
nepepaboTKa MIacTuka.

* DnacToMepbl:  HaTypaJibHbIA ~ KaydyK,  CHHTETUYECKHE  KaydyKH (OyTaueHOBBIi,
XJIOPOTIPEHOBBIH, U30IIPEHOBBIN) U CUIMKOHBI. Pe3unHa.

* Bonokna: HarypajbHblE (XJIONOK, IIEPCTh, WIENK), HCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KallpOH U JIaBCaH).

* [Tosiumeps! cienManbHOrO Ha3HayeHHUs (Te(oH, KeBJap, AJIEKTPONPOBOISAIINE MOJIMMEPHI,




OuopasnaraemMble TOJIUMEPBI).

* OKCIEPUMEHTAIbHBIC METOJIbl M3YyYEHHUs] BEUIECTB M MX IPEBPALECHUN: O3HAKOMIIEHHE C
oOpa3aMl TMPHUPOJTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcC, Kay4dyKoB, pelICHHE
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacro3HaBaHue I1IaCTMAcC U BOJIOKOH.

 PacuérHble 3a1a4u.

* Haxoxxneane MOJEKyIsipHOH (HOPMYJIBl OpPraHMYECKOTO COCIUHEHHS II0 MAacCOBBIM JIOJISIM
9JIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJIEHUE MOJIEKYISIpHON (OpPMYyJbl OpPraHu4ecKoro
coenuHeHUs 10 Macce (00BEMY) IPOYKTOB CrOpaHus, 0 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
IOPOAYKTOB pEaKIMH W/WIM WUCXOIHBIX BEIIECTB, YCTAHOBJCHHE CTPYKTYpHOUW (HOpMyIbI
OpPraHMYECKOIr0 BELIECTBA HA OCHOBE €ro XMMHYECKMX CBOMCTB MWJIHM CIOCOOOB IOJYy4EHUS,
OTpEJIENICHUE JI0JIU BbIXOJA MPOIYKTA PEaKLMU OT TEOPETUUECKH BO3MOXKHOTO.

* MexnpenmeTHeIe CBA3H.

* Peanmm3anuss MeXNpeAMETHBIX CBs3€H TNpH HW3ydeHWH opraHudeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSI 4Yepe3 MCMOJb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAyYHBIX IOHATUH, TaKk H
MOHATHUM, MPUHATHIX B OT/IEIbHBIX IPEIMETaX €CTECTBEHHO-HAYYHOIO IIMKIIA.

* O0mMe ecTeCTBEHHO-HAYUHbIE MOHATHS: SBJICHUE, Hay4YHbIH (aKkT, TMIIOTE3a, TEOpUs, 3aKOH,
aHaJM3, CHHTE3, Kilaccupukauus, HaONIOIEHWEe, HW3MEpPEHHe, DSKCIIEPUMEHT, MOJElb,
MOJETUPOBaHUE.

» Gusnka: mMarepus, aTOM, DJIEKTPOH, NPOTOH, HEHUTPOH, MOJIEKYNA, YHEPreTUYECKUM YPOBEHb,
BEIIECTBO, TEJO, 00bEM, arperaTHoe COCTOSIHME BelLIecTBa, (PU3MYECKUE BEJTUYMHBI, €IUHUIIBI
U3MepeHus, CKOpOCTb, SHEPTHs, Macca.

* buosorusi: KjeTKa, OpraHu3M, 3JKOCHUCTeMa, Ouocdepa, MeTaboim3M, HACIEICTBEHHOCTb,
aBTOTPOQHBIK U TeTepOTPOPHBIA THUN NUTaHUs, OpokeHue, (OTOCHUHTE3, IbIXaHHE, OENKH,
YIJIE€BO/bI, JKUPBI, HYKIICHHOBbIE KUCIOTHI, (JEPMEHTHI.

* ['eorpadust: none3Hsle HCKONIAEMBbIE, TOILIHMBO.

* TexHOJIOTUA: NUILEBbIE NPOAYKTHI, OCHOBBI DPALMOHAIBHOIO IHMTAaHUS, MOIOILIME CPENCTBa,
MaTepHualibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA
Teopernyeckne 0CHOBBI XMMHH.

* Atom. CocTaB aTOMHBIX sJiep. XUMHUYECKH 31eMeHT. M3otombl. CTpoeHUE 3JIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE YHCIA. DHEPreTUYECKUE YPOBHM U TMOAYPOBHH. ATOMHBIE
opouranmu. Kiaccudukanus XUMHYECKHX dieMeHTOB (S-, p-, d-, f-amementsr). Pacmpenenenue
AJIEKTPOHOB MO ATOMHBIM OpOUTAISIM. DIIEKTPOHHBIE KOH(PUTypallUU aTOMOB JIEMEHTOB TIEPBOTO—
4eTBEPTOr0 MEPUOJIOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUM, DJIEKTPOHHBIE KOH(pUTrypanuu
HMOHOB. DJIEKTPOOTPULIATETBHOCTD.

* [Iepnognueckuit 3axkoH u [lepuonnueckas cucrema xumuueckux annemeHToB .M. Menneneesa.
Cs3p mepuoanueckoro 3akoHa u llepuoguyeckoil cHCTEMBl XHMHYECKHX JJIIEMEHTOB C
COBPEMEHHOU Teopuel CTPOECHHsSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB XHMHMYECKHX
AIIEMEHTOB M 00pa3yeMblX WMH TPOCTBIX W CIIOKHBIX BEHIECTB IO TPyNIaM U IepHoJaM.
3HaueHue nepuoauyeckoro 3akoHa J[.M1. Menneneesa.

 XumMuueckass CBS3b. BHIBI XUMHYECKON CBSI3M: KOBAJICHTHAs, HWOHHAs, MeTaJlJInuecKas.
MexaHu3MBbI oOpa3oBaHus KOBAJICHTHOM CBSI3U: 0OMEHHBIN
U JOHOPHO-aKIENTOPHBIA. OHeprus u JUIMHA CBs3U. [loJIIpHOCTH, HANpPaBIEHHOCTh U
HACBIIIaeMOCTh KOBaJIEHTHOW CBsi3U. KpaTHble cBsi3u. BopopoaHasi cBsizb. MeXMOJEKyIIpHbIE
B3aMMOJICHUCTBUSI.



* BajleHTHOCTb U BaJIEHTHBIE BO3MOXHOCTU aTOMOB. CBSI3b JIEKTPOHHOM CTPYKTYPbI MOJIEKYN C
UX FEOMETPUUECKUM CTPOEHUEM (HA IPUMEPE COEAMHEHUN 3IEMEHTOB BTOPOTO MEPHOJIA).

* [IpencraBneHne 0  KOMIUIEKCHBIX  coeauHeHusX.  CocTaB  KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBaresb, JIMTaHAbl. 3HAuYCHHE KOMIUICKCHBIX coeauHeHuid. [loHsTHe O
KOOPJMHALMOHHON XUMHUH.

* BemtectBa MOJIEKYJIIDHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THUIBI KPUCTAIIIMYECKUX DPEIIETOK
(CTpYKTYp) U CBOMCTBA BEIIECTB.

* [lonsstne o aucnepcHeIXx cucremax. McrtuHHble pacTBOpbl. [IpeacraBieHuE O KOJUIOMIHBIX
pactBopax. CrocoObl BBIpRXEHHS KOHIIGHTPALMM pAcTBOPOB: MaccoBasi JOJs BEHIECTBA B
pacTBope, MoJisipHasi KOHIIeHTpaus. HacbllieHHble 1 HEHACBIIIIEHHBIE PACTBOPbI, PACTBOPUMOCTD.
Kpucramnoruaparsr.

* Knaccupukanus u HOMEHKJIAaTypa HEOPraHMYEeCKMX BEIIECTB. 1pHUBHAJIbHbIE Ha3BaHUS
OTJIEIbHBIX MIPEICTaBUTENICH HEOPTraHUYECKUX BEIIECTB.

* Kinaccupukanus XUMHYECKUX pPEaKIUil B HEOPraHWYECKON M OpPraHu4yeckol XHWMHUHU. 3aKOH
COXPAaHEHHs MAacChl BEIECTB; 3aKOH COXPAaHEHWs M MPEBpAICHUS SHEPrUU MpPU XUMHYECKHX
peakuusix. Ternosble 3QPeKTsl XUMUUECKUX peaklunid. TepMoXxumMudeckue ypaBHEHHUS.

* CKOpOCTh XMMHYECKOW peakluu, €€ 3aBUCUMOCTb OT pa3InyHbIX (PakTopoB. ['oMOreHHbIE U
rereporeHHsle peakiuu. Karanus u katanusaTopsl.

» OOpaTuMble ¥ HEOOpaTUMBIE PEAKIIMU. XUMHYECKOoe paBHOBecrue. KoHCTaHTa XUMHUYECKOTO
paBHOBecHus. DakTOpbI, BIMAIONIME Ha IOJIOKEHHE XMMHMUYECKOTO pPAaBHOBECHS: TeMIIEparypa,
JTABJICHUE W KOHIIEHTPALMH BEIIECTB, YYacTBYIOMMX B peakuud. [Ipunnun Jle [llatense.

* DnekTposintudeckas auccouuanus. CuibHble U cinalble 37IeKTPOoauThl. CTeneHb TUCCOLHAIUU.
Cpena BOJHBIX pacTBOPOB: KHCIOTHAsA, HEHUTpaibHas, menoyHas. Bogopoausiii nokaszarens (pH)
pactBopa. ['maponus coseit. Peakiinu noHHOTO 0OMeEHa.

* OKUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb  okucieHud. OkucauTens W
BOCCTaHOBUTENb. IIpolecchl OKUCIEHMS W BOCCTAaHOBJICHMS. BakHeliune OKHCIHTENn |
BOCCTaHOBUTEIN. MeTO/1 3JIEKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACINIaBOB BEIIECTB.

* DKCIIEpUMEHTAJIbHBIE METObl M3YYCHHS BEIIECTB U UX NPEBPAILCHUI: Pa3IOKEHHUE MEPOKCHIA
BOJIOpPOJAa B IPHUCYTCTBHM KaTaau3aTropa, MOJEIH KPUCTAUIMYECKUX PELIETOK, MPOBEACHUE
peakiuii HOHHOTO 0OMEHa, OIpe/ieJIeHHe CPEbl PACTBOPOB C MOMOIIBIO HHIMKATOPOB, U3yUEHUE
BIIUSIHUSL PA3JIMYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHUYECKOW PEaKIUU U TOJOKEHUE XMMHUYECKOTO
paBHOBECHS.

* Heoprannyeckasi Xummusi.

* [Tonoxenue HemeTtawioB B [lepuoanueckoii cucreme xuMmuueckux 3nemeHToB J[.M. Menneneesa
U OCOOCHHOCTH CTpoeHHMs HX aTroMoB. dusnueckue CBONCTBA HEMETAJUIOB. AJIOTPOIHS
HEMETaJJIOB (Ha MpUMepe KUCIOpoa, cepbl, ocdopa u yriaeposa).

* Bomopoa. Ilomyuenue, ¢usznueckue U XUMHUYECKHE CBOWCTBA: peEakUUMHd C MeETalaMU |
HEMETaJlJIaMH, BOCCTAHOBUTENbHbIE CBOMCTBA. [ Mapuabl. TONIMBHBIE 371EMEHTHI.

* ['anorensl. Haxoknenue B mpupojsie, CHOCOOBI MOJIydeHUs, (U3MUECKHEe M XUMHUYECKHE
cBoiicTtBa. ['anoreHoBoaoponbl. BakHeliue KHUCIOPOJICOAEPKAIIUE COCAUHEHUS TaJOr€HOB.
JIaGopaTopHble U MPOMBILUICHHBIE CIIOCOOBI TOTYYEeHHsI TaJoreHoB. [I[puMeHeHne rajJoreHoB 1 ux
COCIMHECHUN.

* Kucnopon, o30H. JlaGopaTopHble M NpPOMBIIUIEHHBIE CHOCOOBI MOJYYEHHUS KHUCIOPOJa.
Du3nYeCKUE U XMMHYECKHUE CBOMICTBA U IPUMEHEHHUE KUCIOPOoaa U 030Ha. OKCUIBI U IEPOKCUBI.

* Cepa. Haxoxnenue B mpupoje, cnocoObl MmoyiydeHus, (pu3nyeckrue M XUMHYECKHE CBOMCTBA.
Cepoonopoa, cynbuasl. Okeun cepbi(IV), okcun cepsl(VI). Cepructas u cepHasi KUCIOTHI U X
cos. OcoOEHHOCTH CBOMCTB CEepHON KUCIOTHI. [IprMeHeHe cepbl U e€ COeTMHEHUH.

* A30T. Haxoxnenue B mpupoje, cnocoObl MmoyydeHus, (Gpu3nyeckrue U XUMHYECKHE CBOMCTBA.
Ammuak, HUTpUIBL. OKCHIBI a30Ta. A30THCTas M a30THas KUCIOTHI U uX coyim. OcobeHHOCTH
CBOMCTB a30THOM KUCIOTHI. [IprMeHeHre a30Ta ¥ ero coeAMHEHUH. A30THBIE yJ00pEeHUs.

* ®ocop. Haxoxienre B npupojie, cocoObl MoTydeHus:, (pU3nYeckue 1 XuMU4eCcKue CBOICTBA.
®ocounst u pochun. Oxcuasl Gocdopa, pochopnas kucnora u e€ comu. [lpumenenune pocdopa



u ero coequHeHuit. ochopHbie ynoopeHus.

* Yriepoa, HaXOXJICHHE B NpUpoje. AJIOTpOIHbe Mogudukanuu. Ou3ndyeckue U XUMHYECKHE
CBOMCTBAa TMpPOCTBIX BeEWIECTB, o0Opa3zoBaHHBIX yriaepoaoMm. Oxcun yraepona(ll), oxcua
yrnepoga(lV), yrompHast Kucinora U €€ cod. AKTUBHPOBAHHBINA yrojb, afacopOrus. OymnepeHsl,
rpadeH, yriepoaHsie HaHOTPYOku. [IpruMeHeHne mpocThIX BeuecTB, 00pa30BaHHBIX YIIEPOIOM, U
€ro COCIMHEHUN.

* Kpemnnii. Haxoxaenue B mpupoje, Crioco0bl NOTydeHus], GU3NIECKUEe M XUMHUECKHE CBOMCTBA.
Oxcup kpemuusi(1V), kxpemHueBast KucioTa, CUIMKaThl. [IpuMeHeHre KpeMHUS U €ro COeTMHEHUI.
CrekJ10, €ro Moxy4eHue, BU/Ibl CTEKIIA.

* [Tonoxenue meramuioB B Ileproguueckoil cucTteMe XUMHUYECKHUX 3jeMeHTOB. OcoOEHHOCTH
CTPOCHHUS 3JEKTPOHHBIX 000JI04eK aTroMOB MeTaiwioB. O0mue (usnyeckre CBOWCTBA METAJUIOB.
[Ipumenenue meTayioB B ObITY U TexHHKE. CIUIaBbl METAIIJIOB.

* DJIEKTPOXUMUUYECKUN PpsANl HampsDKeHUW MeTauioB. OOmme crmocoObl MOMYYeHHUs] METAIIOB:
TUIPOMETAUTYPIHsl, TUPOMETAILIYPrusl, JIeKTpoMeTautyprusi. [loHsTe 0 KOppO3UM METAIIOB.
CriocoOpl 3aIUThI OT KOPPO3HH.

* O0mast xapakrepuctuka MetamwioB |A-rpynmel  [leproguueckoil cuCTeMbl XMMHUYECKHX
aneMeHToB. HaTpuil um kanmii: nmonydyenue, usnueckue M XMMHYECKHE CBOMCTBA, IMPHUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETUHEHUIA.

* OOmast xapakrepuctuka wmetauioB |lIA-rpynner  [lepuonuyeckoir CUCTEMBI XMMHUYECKUX
3JIeMEHTOB. Maruuii u KaJblMii: ojydeHue, GU3NnYecKue U XUMUYECKUE CBOWCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coequHEHUH. JKECTKOCTH BOJIBI M CLIOCOOBI €€ yCTpaHEeHHUsI.

* AtoMuHUI: TmoydyeHue, (GU3NYECKMe W XMMHUYECKHE CBOWCTBA, NPHUMEHEHHE MPOCTOro
BEIIECTBA M €ro COEIWHEHHH. AMQOTEpHbIE CBOWCTBA OKCHJA W THAPOKCHUIA ATIOMUHMS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

» O0mas xapakTepUCTHKa MeTauioB 1mooouHkix noarpymnm (b-rpymm) Ilepuoaudeckoit crucTemsl
XUMHUYECKUX 3JIEMEHTOB.

* Qu3nyeckue M XMMHYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCuAbl U THUAPOKCHIIBI
xpoMma(Il), xpoma(lll) m xpoma(VI). XpomaTsl U IUXpOMATHl, UX OKHCIUTEIbHBIE CBOWCTBA.
[Tony4yenue u mpuMeHEeHNE XpoMa.

» Gu3nueckre U XMMUYECKUE CBOICTBA MapraHiua M ero coeAuHeHuil. BaxkHeilne coequHeHus
mapranna(ll), wmapranma(IV), wmapranma(VI) u wmapranna(VII). Ilepmanranat kamus, ero
OKHCIIUTEIbHbIE CBOWCTBA.

» Guznueckue U XMMUYECKHE CBOMCTBA KeJe3a U ero coeqnHeHn. OKCUbl, TUAPOKCUIBI U COTH
xene3a(ll) u xeneza(Ill). Ilomyuenne nu mpuMEeHEHHE JKeJe3a U €roO CILIABOB.

» Guznueckue U XMMUYECKHE CBOICTBA MeU U €€ coennHeHuil. [loilyueHne u npuMeHeHne Meau
U €€ COeIUHEHUIL.

 [{lunk: momydeHue, QuU3MYECKUe U XMMUYECKUE CBOWCTBA. AM(DOTEpHBIE CBONCTBA OKCHIA U
TUAPOKCHU/IA LIMHKA, THAPOKCOKOMIUIEKCHI LIMHKA. [I[puMeHeHre IMHKa U €ro COeIMHEHU.

* DKCIIepUMEHTAJIbHBIE METO/Ibl M3YyYEHMs BEIECTB M MX NPEBpALlCHUH: H3yuyeHHe 00pa3loB
HEMETAIJIOB, TOpeHue cepsl, hocdopa, jxene3a, MarHus B KUCIOPOJE, U3YUCHUE KOJIJICKIIUU
«Metaybpl U CIUIaBbl», B3aMMOJICHCTBUE ILIEJIOYHBIX U LIEIOYHO3EMEIbHBIX METAJJIOB C BOJOM
(BO3MOXXHO HCHOJIB30BAHNE BHJIEOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA U JKeJe3a C pacTBOPAMHU
KHCJIOT U IIIeJIOYel, KaueCTBEHHbIE PEAKIIMM HAa HEOPraHMYECKUE aHWOHBI, KATHOH BOJOpOJA U
KAaTHOHBI METAJJIOB, B3aMMOJEHCTBUE I'MAPOKCUIOB AIIOMUHMS U LIMHKA C PaCTBOPAaMHU KUCJIOT U
LIEJI0YEH, PEIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMaM «[ asorensl», «Cepa 1 €€ COeTUHEHUS,
«A30T U ¢dochop U UX coeauHEHHs», «MeTamibl IIaBHBIX MOArPYyHI», «MeTaibl MOOOUHBIX
MOATPYIID.

* XuMHS U KU3Hb.

* Ponp xuMum B obOecreueHHHM YCTOHYMBOIO pa3BUTHs uesnoBedecTBa. I[loHATHE O HAaydHBIX
METO/Iax MMO3HAaHUS U METOJI0JIOTUN HAYYHOI'O MccieqoBaHus. HayuyHble NpUHLKIIBI OpraHu3aluu
XMMUYECKOTO IMPOU3BOACTBA. IIpoMBIIITIeHHBIE CIOCOOBI MOMYyYEHHUs] BaXHEHWIIMX BEIIEeCTB (Ha
pUMepe MPOU3BOJCTBA aMMHUaKa, CEpHON KHUCIOTHI, MeTaHousia). [IpoMbliieHHbIe crIocOoObI




IIOJIyYEHUSI METAJJIOB M CILIaBOB. XMMHUUYECKOE 3arpsi3HEHUE OKPYKAIOILIEH Cpesbl U €To
MOCJIeACTBUS. PONIb XUMHM B 00ECTICUEHUH YHEPTETUUECKOI 0E3011aCHOCTH.

* Xumuss U 310poBbe uenoBeka. JlexkapcTtBeHHble cpeacrtBa. IlpaBuna  ucnoJsib30BaHuUs
JIEKapCTBEHHBIX ITpenapaToB. Poib XuMUU B pa3BUTHH MEIULIMHBI.

* XuMUS THIIY: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe 00aBKkU. Poimb Xxumun B obecneueHUH
MUIIEBOM OE30MaCHOCTH.

* Kocmernueckne wu mapdromepHbie cpencrBa. beitoBas xumusi. IlpaBuna Ge3omacHoOro
WCI0JIb30BAHUS [TPENapaToB OBITOBOM XMMUHU B IOBCETHEBHOM JKHU3HH.

* X¥MHUsI B CTPOUTENIbCTBE: BAXKHEHILINE CTPOUTEIbHBIE MaTEpUalbl (LIEMEHT, OETOH).

* X¥MHUs B CEIIbCKOM X03sicTBe. OpraHn4eckre 1 MUHEpaJIbHbIE Y100peHusl.

» CoBpeMEHHbIE KOHCTPYKIIMOHHbBIE MaTepUaJIbl, KPACKU, CTEKJIO, KepaMuka. MaTtepuansl ais
aneKTpoHUKU. HaHoTexHONMOTHH.

 PacuérHble 3a/1a4m.

* Pacuérsl: Macchl BemecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAcCe UITU
00BEMY OJTHOTO M3 YYacCTBYIOIIUX B PEAKIIMM BEIIECTB, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJIyKTOB PEAKIMH, €CIM OJHO M3 BELIECTB HMMEEeT IMpUMeEcCH, Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) POJIYKTa peaxkuuu,
€CJIM OJJHO M3 BEIECTB JaHO B BHJIE PACTBOPA C OMPEIEIEHHON MACCOBOM A0JIE PaCTBOPEHHOTO
BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHOM KOHIIEHTpallMM BEIeCTBAa B PACTBOPE, AOJH BBIXOJA
MPOJIyKTa PEaKuu OT TEOPETUYECKH BO3MOMKHOTO.

* MexXnpeaMeTHbIe CBS3H.

* Peanuzanus MeXnpeIMeTHBIX CBA3€H MpU M3ydeHHH OOlIed W HeopraHuyeckoil xumuu B 11
KJIacCe OCYILECTBIISETCS Yepe3 UCI0JIb30BAHNE KaK OOLINX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MTOHSATUN, IPUHATHIX B OTAEIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

* O0miKe ecTeCTBEHHO-HAYYHbIE IMOHATHS: SBJICHHE, HAy4HbIH (hakT, TUIOTE3a, TEOpUs, 3aKOH,
aHallu3, CHHTE3, KiacCHU(UKAIMs, MEePUOTUYHOCTb, HAONIOJEHUE, H3MEpPEHHEe, HKCIEPUMEHT,
MO/I€Nb, MOJEIUPOBAHHUE.

» Guznka: matepusi, MUKPOMHP, MAaKpOMHDP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOIIbI,
PaAMo0aKTUBHOCTh, MOJIEKYJa, PHEPTeTUYECKUN YpOBEHb, BEIIECTBO, TeJO, 00BEM, arperatHoe
COCTOSIHUE BEIIeCTBa, MACaIbHBIN ra3, (pu3nueckue BEJIUYUHBI, SAUHUIIBI U3MEPEHUs, CKOPOCTh,
JHEpPIrHusi, Macca.

 buonorus: kierka, opranusMm, 3Kocucrema, ornochepa, MeTaboIM3M, MAKPO- U MUKPOIIIEMEHTHI,
O€NKHU, KUPBI, YIIIEBOIbl, HYKJICMHOBBIE KUCIOTHI, (PEpMEHTHI, TOPMOHBI, KPYTOBOPOT BELIECTB U
IIOTOK SHEPTUU B IKOCUCTEMAX.

* ['eorpadus: MuHepaibl, TOpHbIE IOPO/IbI, OJIE3HBIE HCKOMIAEMBbIE, TOILJIMBO, PECYPCHI.

* Texnonorusi: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUTyprusi, CTPOUTEIbHBIE MaTepHUabl,
CEJIbCKOXO3SUCTBEHHOE  NPOM3BOJACTBO, MHUIIEBAs IMPOMBIIUIEHHOCTh, (apMaleBTUYeCcKas
MIPOMBILLIIEHHOCTb, MIPOU3BOACTBO KOCMETHUYECKUX Mpenaparos, MIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaT€pUaOB, 3JIEKTPOHHAs! IPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM € CHCTEMHO-ACATEIBHOCTHHIM IIOAXOIOM B CTPYKTYPEC JIMYHOCTHBIX
PE3YyIbTAaTOB OCBOCHUSA IMPECIMETA «XuMHSI» Ha YPOBHE CPEOHETO 061].161"0 06pa30BaHI/I}I
BBIJICJICHBI CJICAYIOHIUC COCTABJIAIOIIHUEC: OCO3HAHUC 06y‘-IaIOH_II/IMI/IC$I pOCCHfICKOfI Fpa)KHaHCKOﬁ
HACHTUYHOCTU; TOTOBHOCTHL K CaMOpPA3BHUTHUIO, CAMOCTOATCIBHOCTU W CaMOOIIPCACICHULO,
HaJIM4Yuec MOTHBAIIUH K O6y‘-ICHI/IIO; T'OTOBHOCTH )41 CIIOCOOHOCTH 06y‘-IaIOH_II/IXC}I
PYKOBOACTBOBATLCA IMPUHATBIMU B O6H.[CCTB€ npaBuJIaM1 U HOpMaMH MMOBCACHHA; HAITUINC



IIpaBOCO3HAHM, 9KOJIOTMYECKOM KYJIbTYPBI; CIIOCOOHOCTH CTaBUTh oeJii U CTPOUTH KU3HCHHBIC
I1JIaHBbI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MpenMeTa «XHMHS» OTPaKaoT CHOPMHPOBAHHOCTH
OTIbITA MO3HABATEIBHOW M MPAKTUYECKOW JCATEIBHOCTH 00YJAIOMIMXCS B MPOIECCE peallu3alliu
00pa30BaTEIILHON JICATEIIHHOCTH.

JIMuHOCTHBIE Pe3yJabTaThl OCBOCHUS IMpenMeTa «XHUMUS» OTPaKaloT c(HopMUPOBAHHOCTH
OTIBITA TIO3HABATEIFHON M MPAKTHYECKOW AEATEIBHOCTH 00YyUJarOIUXCs B MPOLIECCE PeaTn3ainuu
00pa3oBaTeNbHON JEATEIHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUS:

OCO3HaHHUS 00yYarOIMIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEHN, YBaKEHUS K
3aKOHY U ITPaBOIOPSJIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMAaX W MPABHJIAX MEXKIMYHOCTHBIX OTHOIICHUNA B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp'—IeCKOI\/’I JACATCIIBHOCTH TP CO3JaHUHU y’—Ie6HI)IX ITPOCKTOB,
pEeIICHNN y‘—Ie6HI)IX " MMO3HABATCJIBHBIX 3a7a4, BBINIOJTHCHUN XUMHYCCKUX SKCIICPUMCEHTOB;

CIIOCOOHOCTH MOHUMATh M IPUHHUMATh MOTHBBI, HAMEPEHHUS], JIOTUKY U apryMEHTBI APYTUX
IIPU aHAJIN3€ Pa3JIMUHBIX BUJIOB y4EOHOH AEATENbHOCTH;
2) IaTPUOTHYECKOT0 BOCIUTAHMS:

IIEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY M HAy4YHOMY HACJCAWIO0 OTECUYECTBEHHOU
XUMHHU,

YBAXCHHA K IIPOLECCY TBOPUECTBA B oOnactu TCOpPUHU KW HNPAKTHYCCKOTI'O IMPHUIIOKCHUS
XMMHH, OCO3HaHHUA TOI'O, 4YTO MOJaHHBIC HAYKHM CCTb pPE3YJIbTAT MIUTCIBHBIX Ha6JIIO,HCHHI>'I,
KPOIIOTJIMBEBIX OKCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOSAHHOT'O Tpyada y‘IéHBIX H IIPaKTUKOB,

MHTEpeca U T03HABATEIbHBIX MOTHMBOB B TOJYYEHUH U TOCIEAYIOIIEM aHaju3e
nH(OPMALIUHU O MEePEIOBBIX JOCTIKEHUIX COBPEMEHHON OTEYECTBEHHON XUMHUH;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMUSI:

HpPAaBCTBCHHOI'O CO3HAHMA, OSTHYCCKOI'O ITIOBCACHUA

CIIOCOOHOCTH OLCHUBAThb CUTYyallUU, CBA3aHHBIC C XUMHUYCCKUMU SBJICHUAMU, U IIDUHHUMATDH
OCO3HAaHHBIC PCHICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U HEHHOCTU

TOTOBHOCTH OILICHMBAaTh CBOE IOBEACHHE W IOCTYNKH CBOMX TOBApHILEH C IMO3ULIMNA
HPAaBCTBEHHBIX U ITPABOBBIX HOPM U C YUETOM OCO3HAHUS NOCIEACTBUN IOCTYIIKOB;
4) ¢popMHpPOBaHNS KYJIbTYPHI 310POBbSI:

MOHUMAaHUS IIEHHOCTEN 3A0pPOBOTO U 0e30I1acHOr0 06pa3a JKH3HU, HCO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K CO6CTBCHHOMy (I)I/ISI/I"IGCKOMY U IICUXUYCCKOMY 3I0POBbIO;

coONoIeHNs MpaBuJl 0E30MacHOro0 OOpallleHUs] ¢ BEIIeCTBaMU B OBITY, NMOBCETHEBHOMN
’KM3HH, B TPYZAOBOM JNEATCILHOCTH;



IIOHUMAHUA [NCHHOCTU MpaByuJl HWHIAUBHUAYAJIBHOI'O H KOJUICKTUBHOI'O 0€e30I1acHOTO
MOBCACHU B CUTyallUAX, YI'POKAOIIHUX 3J0POBbIO U JKU3HU JIIOI[GI\/'I;

OCO3HAHHUS MOCJEJICTBUN U HENPUITHS BPEIHBIX NPUBBIYEK (YIOTpeOIEHUs alIKoroJs,
HapKOTHKOB, KypeHHUs1);
5) Tpya0BOro BOCIIMTAHHUSI:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B  Yy4€OHO-HUCCJIEIOBATENbCKONW AEATEIbHOCTH,
0O0IIECTBEHHO MOJIE3HON, TBOPUYECKON M IPYTUX BUAAX JESITEIHHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTH€ B PEIICHUH TMPAKTHYECKUX 3a/ad COLHAIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YyUEHUIO MpoQeccCHil pa3IMyHOro pojaa, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUU;

YBAOKEHUSA K TPYAY, JIIOAIM TPYAA U pe3yJibTaTaM TPYAOBOU JAESITEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUAYAIBHOW TpaekTopuu 0Opa3oBaHUS,
Oymymiei mpodeccu U peann3anud COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
HHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U IIOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JIOrHYeCKOro BOCIIMTAHMS

9KOJIOTUYECKH IIEJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJAE KaK MCTOYHHUKY CYIIECTBOBAHHS
JKM3HH Ha 3emiie;

MMOHUMAaHHMSI TJIOOATEHOTO XapakTepa KOJOTHYECKUX MPOOJIeM, BIMSHHUS SKOHOMUYECKHUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COUATIBHOUN CPEIbl;

OCO3HaHUA HCO6XOI[I/IMOCTI/I HCIIOJIb30BAaHUA ,Z[OCTI/I)KGHI/Iﬁ XUMHUHU IJId pCIICHUA BOIIPOCOB
paluOHAJIBHOI'O IIPUPOAOIIOJIB30BaAHUA;

AKTUBHOTO HEMPHATHS JCHCTBUN, NMPUHOCSIIIMX BPEA OKpYKAIOIIeH MPUPOIHON cpere,
YMEHHUS TPOTHO3UPOBATh HEOJIATONPUSITHBIC YKOJOTUUYECKHE TIOCISACTBUS MPEITPUHUMAESMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4YUs PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KyJIbTYphI, OIBITa
JESITebHOCTH  DKOJIOTUYECKON  HamNpaBlIEHHOCTH, YMEHHUS pPYKOBOACTBOBAaThCS HMHU B
M03HABATEIHbHON, KOMMYHUKATUBHON U COLIMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MPOTHUBOCTOSTH UJICOJIOTHH XeMOopoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUS:

MHPOBO33PEHHUs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Da3BUTUS HAaykKH U
0O0I11eCTBEHHOH MPaKTHKY;

MOHUMaHUS CHeMU(PUKM XUMHUH KaK HayKHM, OCO3HaHHMs €€ poiau B (OPMHPOBAHUHU
palMoOHAIFHOTO HAyYHOI'O MBIIIJICHUS, CO3AaHUH LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyXKarolemM
MHUpE KaK O €JUHCTBE INPUPOABI M YEIOBEKA, B NO3HAHUM INPUPOIHBIX 3aKOHOMEPHOCTEH H
peleHn: mpodIeM cOXpaHeHUs TPUPOJIHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHH JJIsi COBPEMEHHOW IMBIIIM3AMU: B €€
T'YMaHUCTHUYECKOW HAIPAaBICHHOCTH M BaXHOW pOJIM B CO3AaHUU HOBOW 0a3bl MaTepHabLHOUN



KYJIBTYpPBI, B PELICHUHU TTI00ABHBIX MPOOJIEM YCTOWYHBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOH,
SHEPreTUYECKOM, THMIEBOW M 93KOJOTMYCCKOW OC30MacHOCTH, B Pa3sBUTHH MCIUIIMHBI,
00€CIeYCHUH YCIOBHH YCIEIIHOTO TPY/a U 3KOJOTHUECKH KOM(OPTHOM KU3HH KaXJI0TO diieHA
0O0IIIECTBA;

€CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH: TIOHMMAHMsS CYIIHOCTH METOJOB IIO3HAHMS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJTydaeMble 3HAHUS IS
aHaJin3a U OOBACHEHUs SIBJICHUM OKpPYKAIOLIEro MUpa U MPOUCXOJSAIIMX B HEM HM3MEHEHUH,
YMEHHUS ieJaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHbIX (PAKTOB M UMEIOIMXCS JaHHBIX
C LEJIBIO MTOIY4EHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENILHO MCITOJIb30BaTh XUMHYECCKHUES 3HAHUS JJ1 pCIICHUA HpO6H€M
B PCAJIbHBIX JXKU3HCHHBIX CUTYyallUuAX;

HUHTCpPECCA K NMO3HAHMUIO, HCCHGJIOB&TGHBCKOﬁ JACATCIIBHOCTH,

FOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHMIO U C€aMOOOpa30OBaHUIO, K
AKTUBHOMY TIOJIYYUCHHIO HOBBIX 3HAHUM 10 XUMHHA B COOTBETCTBUHM C IKU3HCHHBIMH
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pasM4HbIX cdepax npodeccuoHaIbHON
NeSITeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATDBI

MerTanpeMeTHbIe Pe3yabTaThl OCBOCHHS IMPOTPaMMBI M0 XUMHUHU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHus BKIIFOYAOT:

3HaYuMble U1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUYAIOUIMXCA MEXKAUCHUTUIMHAPHBIC
(MexTpeMeTHbIE) OOLIeHAYYHbIE TOHITHS, OTPAXKAIOIINE LETOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B MMO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHeprus, sBJCHHE, MPOLECC, CUCTeMa, Hay4HbIN (aKT, NPUHLHUII, TUIIOTEe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIEI0BaHNe, HAOIIOACHNE, U3MEPEHHE, SKCIIEPUMEHT U JPyrue);

yYHHUBEpCaIbHbIE yueOHbIe JeCcTBUS (mo3HaBaTeNbHBIE, KOMMYHUKaTUBHEIE,
perynatuBHble), obecneunBatoniye ¢GopmMupoBaHue (YHKIIMOHATBHOM TIPaMOTHOCTH U
COILIMANIFHOM KOMITETEHIIMH 00y4YaroluXcs;

CIIOCOOHOCTh ~ OOYYaIOIIMXCS ~ MCIOJB30BaTh  OCBOCHHBIE  MEXAMCIUILTHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YyHUBEpCAIbHbIE Yy4yeOHble [EHCTBUA B IIO3HABATEIBHOW U

COIIMATBHOM ITPAKTHKE.

MeTaHpeﬂMeTHLIe pPE3YyJIbTAaThl OTPAKAKOT OBJAACHUC YHHUBECPCAJIbHBIMU y‘Ie6HBIMI/I
MO3HABATCIIbHBIMHU, KOMMYHUKATHBHBIMHA U PETYIIATHBHBIMU JEUCTBUSMU.

ITo3naBaTenbHBbIC YHHBEpPCaIbHbIe YUeOHbIC qeliCTBUSA

1) 6a30BbIE JIOTHYECKHE AeiiCTBHSA:



CaMOCTOSITEJIBHO (OPMYIMPOBaTh U aKTyaJIM3UpOBaTh IMPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpCACIIAThL LCJIM ACATCIBbHOCTU, 3aJaBas IMapaMCTPbl W KPUTCPUHU HUX JOCTUIKCHUA,
COOTHOCHTDL PC3YJIbTAThI ACATCIILHOCTU C MMOCTABJICHHBIMU LCJISAMU,

HCII0JI30BAaTh IIPU OCBOCHHU 3HAHUH HpI/IéMI)I JJOTMYCCKOI'0 MBIINIJICHHS:. BBIACIATH
XapaKTCPHBIC IIPHU3HAKU MOHATHH H yCTaHaBJIMBATb WX B3aWMOCBA3b, MCIIOJIb30BAaTh
COOTBCTCTBYIOIIMEC MMOHATHA IJIA 00BsICHEHUS OTACIBHBIX q)aKTOB u ﬂBﬂeHHf/JI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUU IJIA KHaCCI/I(l)I/IKaIII/II/I BCIICCTB U XUMHWYCCKUX peaKHHﬁ;
YCTaHaBJIMBATh NPUINHHO-CICACTBCHHBIC CBA3U MCXKAY U3YUACMbBIMU ABJICHUSIMU,

CTPOUTH JIOTUYECKHE pacCCyXAE€HUA (MHAYKTUBHbBIE, JEAYKTUBHBIC, [0 aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYUS B pacCMaTPUBAEMBIX SIBJICHUSX, (HOPMYIHPOBATh
BBIBO/IbI M 3AKJTFOUCHUS;

MIPUMEHSTHh B MpOIecCe MO3HAHUS HCMOJb3yeMble B XHMHUU CHMBOJIHYECKHE (3HAKOBBIE)
MOJeNu, MpeoOpa3oBbIBATh MOAEIbHBIE MTPEJICTABICHHS — XMMHUUECKUN 3HAK (CUMBOJI) AJIEMEHTA,
xuMHuueckas (¢Gopmynia, ypaBHEHHME XHUMHYECKOW peakuuu — TpU PEleHUH Yy4eOHBIX
[TO3HABATENBHBIX M MPAKTUYECKUX 3a7a4, IMPHUMEHATh HA3BAHHBIE MOJEIIBHBIC ITPEACTABICHUS
JUTSI BBISIBJICHUS] XapaKTEPHBIX IPU3HAKOB N3y4aeMbIX BEIIECTB U XUMHUUYECKHUX PEAKIUH.

2) 6a3oBbIe HCCIeI0BATEbCKHE TeHCTBHS:
BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOTO ITO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

(bOpMy.]'II/IpOBaTI) OeJau MW 3aJadud  HCCICJOBAHMsA, HCIIOJb30BAaTh IIOCTAaBJICHHBIC U
CaMOCTOATCIIBHO C(l)OpMy.]'IPIpOBaHHBIC BOITPOCHEI B KAYCCTBC MHCTPYMCHTA IIO3HAHHA W OCHOBEIL
JJIA (bOpMI/IpOBaHI/IH THUIIOTE3EI IO IMPOBEPKE NNPAaBUIIBHOCTH BBICKA3bIBACMBIX C}’)KI[CHI/II‘/'I;

BJIQJICTh HABBIKAMH CAMOCTOSITEIIFHOTO TUIAHHUPOBAHUS ¥ TPOBEACHHUS YUCHHUYECKHX
IKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJIOM IIPOIECCa, CaMOCTOSITEIBHO
MIPOTHO3UPOBATh €ro pe3yiabTar, (OpMYyIHpPOBaTh OOOOIIEHHS ¥ BBIBOJIBI OTHOCHUTEIHLHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCICIOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOJICIAHHON
pabore;

HpI/IO6peTaTI> OIIBIT yquH‘IGCKOﬁ HCCHeﬂOBaTeHBCKOﬁ u HpOCKTHOﬁ JCATCIIBHOCTH,
IIPOABJIATD CIIOCOOHOCT, M T'OTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY MCETOIO0B PCHICHUS
IMPAaKTUYCCKUX 3a/la4, IPUMCHCHUIO PA3JIMYHbIX MCTOA0B IMO3HAHMA.

3) pa6ora c undopmanueii:

OpPUCHTHPOBATHCA B  PA3JIMYHBIX HUCTOYHHKAX I/IHq)OpMaI_II/II/I (Haquo-nonmepHa;I
JaTeparypa XUMHUUYCCKOTIO COJACPIKAHUA, CIPABOYHBIC HOCO6I/ISI, PeCypChL HHTCpHeTa),
AHAJIIU3UPOBATH I/IH(I)OpMaI_H/IIO pa3IndHbIX BUIAOB U q)OpM MNpEACTaBJIICHUSA, KPUTHUYCCKU
OLICHUBATh €€ JOCTOBCPHOCTb U HCTIPOTUBOPCUUBOCTD,

(dbopMynupoBaTh 3ampochl M TPUMEHATH pa3MYHBIE METOAbl MPH TOHWCKE U O0TOOope
uHpopManuy, HEOOXOAUMOM IJIsl BHITIOTHEHHS YYE€OHBIX 3a/1a4 OMPeIeIEHHOTO TUTIA;



npuoOpeTaTh OMBIT HCIOJB30BAaHUS MH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHHA U
Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMpATh ONTHUMAaJbHYIO (HOpMy MpeacTaBieHuss HHGOOPMAIHH (CXEMBI,
rpaduKy, 1uarpamMmbl, TaOIUIbI, PUCYHKH U IpYTHE);

HCIOJIb30BAaTh HAYUYHBIM $3bIK B KauecTBE CpEICTBAa IpU paboTe C XUMHUYECKOUN
nHpoOpMaNKeil: TPUMEHATh MEXKIpeAMETHbIe ((u3nyeckne W MaTeMaTW4yecKue) 3HAKH W
CHMBOJIBI, GOPMYJITBI, a00peBHATypBl, HOMEHKJIATYDPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAJHOCTH.
KOMMyHI/IKaTHBHbIe YHUBEPCAJILHBIC yqeﬁﬂme aelcTBHUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIa€MOM TEMBI B XOJI€ IMAJIoTa U/ TUCKYCCHH,
BBICKa3bIBaTh UJCH, q)OpMYJ'II/IPOBaTI) CBOU NPCAJIOKCHUA OTHOCUTCIIBHO BBITIOJTHCHUA
MPEJI0KEHHOM 3aa4H;

BI)ICTyrIaTI) C HpGSGHTaHHeﬁ pGSYHBTaTOB HOSHaBaTeHBHOﬁ JACATCIIBHOCTH, HOJ'Iy‘IeHHI)IX
CaMOCTOATCIBbHO NN COBMECCTHO CO CBepCTHI/IKaMI/I HpI/I BBIIIOJTHCHUN XHUMHWYCCKOT'O
AKCIIEPUMEHTA, TPAKTUYECKONW pabOThl IO WCCIAEIOBAHUIO CBOWCTB HM3y4aeMBIX BEIECTB,
peanu3anuu y4eOHOTo TPOeKTa, M (HOPMYITHPOBATH BBIBOJBI MO pE3yJIbTaTaM MPOBEAEHHBIX
HCcCe0BaHUM MyTEM COTIIACOBAHMS TIO3UIUI B X0JI€ 00CYKICHHsI 1 0OMEHa MHEHHUSIMH.

PeryasiTuBHble YHUBepPCcaJbHbIE YUeOHbIE 1eCTBHS:

CaMOCTOSITEJIEHO IIJIAHUPOBATh M OCYIIECTBIISITH CBOKO IMO3HABATEIBHYIO JIESATEIHHOCTD,
ompenenss €€ Ieu W 3aJaud, KOHTPOJIUPOBATh M MO0 Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
IpeJylaraeMblii aITOPUTM JCUCTBHI MPU BBIIOJHEHUH YYEOHBIX W UCCIIEIOBATEIbCKHX 3aj1ad,
BBIOMpaTh Hanbosee A3(h(PEKTUBHBIN CIIOCOO MX PEIIECHUS C YIETOM TMOJYYCHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEIBHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.
INPEJIMETHBIE PE3YJIbTATDBI

Hpe,[[MeTHLIe pe3yibTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUH Ha YFJIY6JIéHHOM YPOBHEC Ha
YPOBHE CpPCAHCTO 06]].[61"0 06p330BaHI/I$I BKJIFOYAKOT CHGHI/IQ)I/IIIGCKI/IG JIIA lee6H0r0 npeamMcTa
«XUMUS HAaYYHBbIC 3HAHUW, YMCHUS U CIIOCOOBI JENCTBUI IO OCBOCHUIO, MHTCPUPCTALIUN U
npeo6pa30BaHmo 3HaHPII>i, BUBI ACATCIBHOCTH IO MOJYYCHHUIO HOBOT'O 3HAHUA U IIPUMCHCHHIO
3HaHUN B PA3INYHBIX y‘le6HLIX CUTyalluaX, a TAKXKC B PCAJIbHBIX JKH3HCHHBIX CHUTyalUAX,
CBSA3aHHBIX C Xumuein. B nporpamMme 1o XuMHUH NPCIMETHBIC PE3YIIbTAThl MPCACTABJICHBI 10
rogamM U3ydcCHUs.

10 KUIACC

Hpe,[[MeTHLIe PE3YyJIbTAaThl OCBOCHHUA KypCa ((Opl" AHUYCCKasl XUMUSA» OTPAKAIOT:



c(OPMHUPOBAHHOCTh TMPEJCTABICHHUIA: O MECT€ W 3HAUCHUU OPraHMYeCKOW XUMUU B
CUCTCMC CCTCCTBCHHBIX HAYK U eé POJin B O6€CH€‘-I€HI/II/I yCTOfI‘IPIBOFO Pa3BUTHA 4YCJIOBCUCCTBA B
peuieHny mpoOIeM IKOJIOTHUECKOHN, IHEPreTUUECKOW W MUIICBOW O€30MacHOCTH, B Pa3BUTHH
MCIUIHUHBI, CO3JaHUMW HOBBIX MATCPUAJIOB, HOBBLIX HCTOYHUKOB OSHCPruu, B 06eCHe‘IeHI/II/I
PaMOHAIBFHOTO MPUPOJIOTIONB30BaHuUs, B (JOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJIOBEKa, a TaKXKe DSKOJOIMYEeCKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3JI0pOBbIO U
MIPUPOIHOMN CpeAe;

BJIAJICHUE CHUCTEMOM XWMHMUYECKMX 3HAaHMM, KOTOpas BKIIOYACT: OCHOBOIOJAraroLIue
MOHSATHS — XHUMHYECKHI BJIEMEHT, aTOM, AP0 W DJICKTpPOHHAsA o0oJjlouka aTtoma, S-, p-, d-
aTOMHbIE OpOUTaJIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHUSI aToMa, TMOpuIM3anus aTOMHBIX
opOuTanel, HMOH, MOJEKyla, BaJEHTHOCTb, JJIEKTPOOTPHULIATEIbHOCTh, CTENEHb OKHCIIECHHUS,
XMUMHMYECKasi CBs3b, MOJIb, MOJISIPHas Macca, MOJIIpPHBIH OOBEM, YIJIEPOJAHBIN CKeNeT,
(GyHKIMOHANbHAS TpYIa, paauKall, CTPYKTYpHbIE (GopMyibl (pa3BEPHYTbIE, COKpalllEHHBIE,
CKEJIETHBIE), W30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHas (TeoMeTpHyYecKasi, OINTHYECKas),
M30MEpbl, TOMOJIOTHYECKUH Psil, TOMOJIOTH, YIJ€BOJOPOAbI, KHCIOPOA- M a30TCOJEpIKallue
OpraHMYEeCcKHUe COETUHEHHUS, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE
COCIMHEHUS; TEOPHH, 3aKOHBI (mepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpOCHHUS
opraHmyeckux BeniectB A. M. bymiepoBa, 3aKOH COXpaHEHHMs MAacChl BEIIECTB, 3aKOH
COXpaHEHUs W TPEBpAIICHUs] DHEPTUU TPU XUMUUYECKHX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHUH, MHUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAHUS
MPUIMHHOCTH ¥ CHUCTEMHOCTH XUMHYECKUX SBJICHUW; TPEJACTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKIHi, TEePMOJMHAMHUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAaHMsI, O B3aMMHOM BIIMSIHUM aTOMOB M TPYII aTOMOB B MOJIEKyJax (MHIYKTUBHBIN U
Me3oMmepHbIid dhdexTrr, opuentanTsl [ u Il poma); dakTomoruueckue cBeneHUS O CBOWCTBAX,
cOCTaBe, MOJy4YeHUH 1 0€30MaCHOM HCIOJIb30BAHUN BaXKHEHIINX OPTraHUYECKUX BEIIECTB B OBITY
U TPaKTUYECKOW JEeSATENIbHOCTH YeJOBeKa, OOIIMX HAay4YHBIX MPUHIUIAX XUMHYECKOTO
MIPOM3BO/ICTBA (HAa MpUMEpe MPOU3BOICTBA METaHOJa, TEpepadoTKu HEDTH);

chOpMUPOBAHHOCTh ~ YMEHUW:  BBISBJIATH  XapaKTepHble  MPU3HAKA  TOHSTHH,
YCTaHaBIMBATh MX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU ONHUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYEeCKUX COECTUHEHUII;

c(hOpMUPOBAHHOCTh YMEHHIA:

HCIO0JIb30BaTh XUMUYECKYIO CUMBOJIUKY Ul COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OpraHUYECKUX BEIEeCTB;

COCTaBJIATh YPaBHEHUS XUMUYECKUX PEAKLUI U PACKPBIBATh UX CYIIIHOCTb: OKUCIUTEIbHO-
BOCCTAHOBMTENbHBIX PEAKLUI OCPEICTBOM COCTABICHMSI 3JIEKTPOHHOIO OajlaHCa 3TUX PeaKLui,
peakuuii MOHHOro OOMeHa NYyTEM COCTaBJIEHUS HUX IOJHBIX W COKPAIIEHHBIX HOHHBIX
YPaBHEHUH;

HU3roTaBJIMBaTb MOJCIMW MOJICKYJT OpPraHUYCCKUX BCHICCTB I WUIKOCTpAlMU HX
XUMHUYCCKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHMU,

c(OPMHUPOBAHHOCTh YMEHUI: YCTAaHABJINBATh NMPHUHAIICKHOCTh U3YYEHHBIX OpPraHMYECKUX
BEIIECTB 110 UX COCTaBY M CTPOCHHUIO K ONPENIENEHHOMY KJIacCy/TpyIIe COeAMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucreMatnueckoil Homenknarype (IUPAC) u npuBoaAnUTh TpUBUAIbHBIE Ha3BAaHUS
JUIA  OTACNBHBIX IPEACTABUTEIEH OpPraHUYECKUX BEIIECTB (STHJIEH, alEeTWIEH, TOJIYoJl,
TJIMLEPUH, STUIICHIJIMKOIb, (eHOJI, (hopMabaeTu/, aleTalbIerua, aleToH, MypaBbUHAs



KHCJIOTa, YKCYCHAasl KUCJIOTA, CTEAPUHOBAsA, OJICMHOBAs, MAJIBMATUHOBAsT KUCIOTHI, TJIMLUH,
aJlaHWH, MaJIbTO3a, (PPYKTO3a, AaHUIIMH, TUBUHUII, U30TIPEH, XJIOPOIIPEH, CTUPOJ U IPYTHUE);

cOPMHUPOBAHHOCTh YMEHHS ONPENENSITh BHJ XUMHUYECKOW CBS3M B OPraHUYECKHX
COCIMHEHUSX (KOBAJICHTHASI U MOHHAS CBSI3b, G- U TT-CBSI3b, BOJIOPOIHAS CBSI3b);

C(OPMHUPOBAHHOCTh YMEHHS HPUMEHSTH IOJIOKEHHS TEOPHH CTPOCHHUS OPraHMYECKHX
BemecTB A. M. ByriepoBa [uist 00bsSCHEHUSI 3aBUCMMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTpOEHUS;

C(OPMHUPOBAHHOCTh yMEHHH XapaKTepH30BaTh COCTaB, CTpPOEHHE, (HUIMUECKUE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX IIPEICTABUTENIEH PA3JIMYHBIX KJIACCOB OPTaHMYECKUX BEILECTB:
QJIKAaHOB, NHKJIOAIKAHOB, AJKEHOB, AJIKaJUEHOB, AJKWHOB, apOMAaTHYECKUX YIJIEBOJOPOJIOB,
CIHUPTOB, albJETHI0B, KETOHOB, KapOOHOBBIX KHUCIOT, MPOCTBIX M CIIOXKHBIX 3(UPOB, >KUPOB,
HUTPOCOEIMHEHUI 1 aMMHOB, aMUHOKHCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, TU- U MOJINCAXapUI0B),
WUIIOCTPUPOBATh TEHETHUYECKYI0 CBSI3b MEXKJAy HHUMHU YPaBHEHHUSIMHM COOTBETCTBYIOLIUX
XMUMHMUYECKUX peaKlUil ¢ UCIOJIB30BaHUEM CTPYKTYPHBIX POpMYIT;

cOpPMUPOBAHHOCTh YMEHMsI TOJTBEP)KJIAaTh HA KOHKPETHBIX MpPUMEpPAx XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPraHMYeCKUX COEJUHEHHM OT KPAaTHOCTH W THIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOT'O BJIIMSIHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJIaX;

chOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HWCTOYHUKU YIJIEBOJOPOHOTO CHIPHSA
(HedTh, MPUPOMHBINA Ta3, Yrojb), CIOCOOBI €ro mnepepadboTKH W MPAKTHUUECKOE MPUMEHEHHUE
MPOJIYKTOB MepepabOTKH;

cOpMUPOBAHHOCTh BIIAZICHUS] CHCTEMOW 3HAaHUM O €CTECTBEHHO-HAYYHBIX METOJax
MO3HAaHUSI — HAOMIOAEHUH, W3MEPEHHUH, MOJEIUPOBAHUM, DKCIIEpUMEHTe (peaJbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TU 3HAHUS;

C(bOpMI/IpOBaHHOCTI) YMECHUA IIPUMCEHATH OCHOBHBIC onepanuunu MBICITUTEIBHON
ACATCIIBHOCTH — aHAJIM3 W CHUHTE3, CPaBHCHUC, O606H_ICHI/IG, CHCTEMAaTU3alHulo, BbISIBJICHUC
IMIPUYUHHO-CJICACTBCHHBIX CBs3EH — JJIs1 U3y4YCHUA CBOMCTB B€IICCTB U XUMHNYCCKHX peaKuHﬁ;

C(bOpMI/IpOBaHHOCTI) YMCHHP'IZ BBISABJIATH B3aMMOCBS3b XMMHUYCCKHUX 3HAHWUM C IMMOHATHIMH U
NpEACTAaBJICHUAMU JPYTUX CCTCCTBCHHO-HAYYHBIX MPEAMCETOB  JJIA 0oJiee  OCO3HAHHOIO
MNOHUMAHUA CYHIHOCTHU MATCPHUAJIBHOI'O C€AWMHCTBA MHUPA, UCIOJIb30BATH CUCTCMHLBIC 3HAHUS 110
OpraHI/I‘ICCKOﬁ XUMHUHN OJIA 00BICHEHHUS U IIPOTrHO3UPOBAHUA HBHGHHﬁ, UMCIOIINX CCTCCTBCHHO-

Hay4YHYIO IIPUPOJLY;

chOpPMUPOBAHHOCTh YMEHHI: MPOBOJIUTH pPacy€Tbl MO XUMUYECKUM GdopMyaamM H
YpaBHEHUSM XHMUYECKUX DPEAKIMH C HCIMOJIb30BaHHWEM (PH3UYECKHX BENWYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOMIMX BELIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
pacuéThl MO0 HAXOXKIACHUIO XUMHYECKOW (OpMYIbl BEIIECTBA MO HM3BECTHBHIM MAaCCOBBIM JOJSM
XMUMHUYECKUX JIEMEHTOB, MTPOYyKTaM CTOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

C(I)OpMI/IpOBaHHOCTB yMeHI/II\/’K MMPOrHO3UPOBATh, AHAJIM3UPOBATL U OUCHUBATH C Ju(0%35000407¢
9KOJIOTHYECKOM 0e30IacHOCTH MNOCJICACTBUA OBITOBOIT M HpOI/I3BOIlCTBeHHOI71 JACATCIIBHOCTHU
YCJI0BCKaA, CBSI3aHHOM C nepepa60TK017I BCIICCTB, HCIOJIb30BATh IIOJTYUCHHBIC 3HAHUA I
MPUHATHA TPAMOTHBIX peLHeHI/Iﬁ HpO6J’I€M B CUTYyalluAX, CBA3aHHBIX C XHMHCﬁ;



c(hOpPMHUPOBAHHOCTh YMEHUN: CAMOCTOSITENILHO IUIAHUPOBATh W MPOBOJIUTH XHUMHUYECKUN
OKCIICPUMCHT (HOJIy‘-IeHI/Ie " U3YyYCHUC CBOCTB OpraHn4eCKux BCHICCTB, KAYCCTBCHHBLIC PCAKIINN
YIIIEBOJOPOZIOB PA3NUYHBIX KJIACCOB M KHUCJIOPOJCOIEPKAIINX OPraHWYECKHX  BEIIECTB,
pCLICHHUE OKCIIEPUMEHTAIBHBIX 3aJad 10 PACIIO3HABAHUIO OPTaHUYECKHX BEIIECTB) C
coONMoIcHNeM TpaBWiI  0e30MacHOro oOpamieHuss ¢ BemecTBaMH U JTAOOPaTOPHBIM
obopynoBaHueM, (GOpMyIHpOBaTh IENb HCCIECIOBAHUS, IPEICTABIATH B PasiaM4yHON (opme
PE3YIbTAThI OKCIICPUMECHTA, aHAJIU3UPOBATDL U OLICHUBATL UX JOCTOBCPHOCTD,

c(OPMHUPOBAHHOCTH YMEHHIA:

co0MIoIaTh MPaBMIIA 3KOJIOTUYECKH 11€J1eCO00Pa3HOr0 MOBEICHHS B OBITY M TPYIOBOMH
JESITeIbHOCTH B ILENSIX COXPAHEHHUS CBOErO 3JI0POBBbS, OKPYXKAIOUIEH NPUPOIHON Cpelasl U
JOCTUXKEHHS €€ YCTOMYMBOTO pPa3BUTHUS;

OCO3HAaBaTh OIMACHOCTh TOKCHUYECKOTO JEHCTBUS HA >KUBBIE OPraHU3MbI OMNPEACIEHHBIX
OPraHMYeCKHUX BEILIECTB, MOHUMas cMbIci noka3areis 11/1K;

AHAJIIN3UPOBATH HeHeCOO6pa3HOCTB IMPUMCHCHUA OPraHN4YCCKUux BCIIIECTB B
IIPOMBIINIJIICHHOCTH U B 6I)ITy C TOYKH 3pCHUSA COOTHOLICHUA PUCK-TI0JIb34a,

c(hOpMUPOBAHHOCTh YMEHH: OCYIIECTBJIATH IIeJICHANPABICHHBIN TOUCK XUMUYECKOU
nH(pOpMallMd B pa3MYHBIX MCTOYHMKAX (HayyHas M y4yeOHO-Hay4yHas JIUTEparypa, CpeicTBa
MaccoBoil uH(popmauuu, MHTepHeT M 1pyrue), KpUTHUECKH AaHAJIW3HPOBATh XUMHYECKYIO
nHpopManuio, nepepadaTeiBaTh €€ M MCIOJb30BaTh B COOTBETCTBUH C MOCTABJICHHON ydeOHOM
3a7a4en.

11 KJIACC

[IpenmerHbie pe3ynpTaThl oOcBOeHHs Kypca «OOmass W HeOopraHudecKas XUMUS)
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: 0 MaTepHAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
U TO3HABAaEMOCTHU SIBICHUM MPUPOJABI, O MECT€ W 3HAYEHHU XMMHHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poJii B 00eCTeYeHNH YCTOMUMBOTO Pa3BUTHS, B PELICHUH MPOOJIEM 3KOJOTHYECKOH,
SHEPreTUYecKOd U TMUIIeBOW Oe30ImacHOCTH, B PAa3BUTUU MEAUILIMHBI, CO3/JIaHUM HOBBIX
MaTepuagoB,  HOBBIX  HCTOYHHMKOB  DJHEPrud, B  OOECIEYEHHH  PalMOHAIBLHOTO
MIPUPOIOIOIIL30BaHuUs, B (GOPMUPOBAHUY MUPOBO33PEHUS U OOIIEH KYJIbTYphl UeIOBEKa, a TAKKE
9KOJIOTMYeCKd 000CHOBAHHOTO OTHOILICHHUS K CBOEMY 37I0POBBIO U MPUPOTHON Cpelie;

BJIaJCHUE CHCTEMOM XMMHUUYECKHUX 3HaHHﬁ, KOTOpas BKJIIOYACT: OCHOBOIIOJAraromiue
MOHATHUS — XUMUYECKUN QJIEMCHT, aTOM, AP0 aToOMa, U30TOIIbI, SJICKTPOHHAsA o0oJj04yKa aroma, S-
v P d-atomHbIE Op6I/ITaJ'II/I, OCHOBHOC H BO36y>K)1éHHOe COCTOSAHHA aToMa, FI/I6pI/I,I[I/I3aI_II/ISI
ATOMHBIX Op6HTaﬂeﬁ, HOH, MOIJICKYJA, BAJICHTHOCTb, JJICKTPOOTPULATCIBHOCTh, CTCICHb
OKHCJICHHA, XHMHUYCCKasaA CBA3b (KOBaHeHTHaﬂ, HOHHas, MCETAlIM4YCCKasd, BOI[OpO,I[Ha}I),
KpucTallinueckas peméTKa, XUMHUYCCKasg peaklus, pacTBOP, IJICKTPOJIMTHI, HEIJICKTPOJIUTEHI,
QJICKTPOJIUTHUYCCKAA  JUCCOIHaIu, CTCIICHb  JUCCOIIMAallvH, BOI[OpOI[HHﬁ IoKa3aTeiib,
OKHCJINTCIIb, BOCCTAHOBHTCIIb, TEIIOBOH 3(1)(1)CKT XUMHYECKOU peaKknunu, CKOpPOCTh XHMHUYECKOH
pCaknuu, XUMHUUYCCKOC PABHOBCCHUEC; TCOPUHU U  3aKOHBIL (TCOpI/I}I BHCKTPOHHTHQCCKOﬁ
JUuccoluranuu, HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH I[I/I MCHI[CJ'ICCBa, 3dKOH COXPAaHCHUS MACChI BCIICCTB,
3aKOH COXpaHCHUA W MPCBpALICHUA SHEPTHUU IPU XUMHUUYCCKHUX PCAKIUAX, 3dKOH IMOCTOAHCTBA
coCTaBa BC€IICCTB, 3aKOH HeﬁCTBYIOHlHX MaCC), 3aKOHOMCPHOCTH, CHUMBOJIMYECKUN S3BIK XUMUH,
MHUPOBO33PCHUYCCKHUEC 3HAHUMA, JIC)KAIIMEC B OCHOBC IMOHUMAHHWA NPUYUHHOCTU WM CHCTCMHOCTU



XMMUYECKUX SIBJICHUM; COBPEMEHHBIE IIPEICTABICHUS O CTPOCHUM BELIECTBA HA ATOMHOM,
HOHHO-MOJIEKYJISIPHOM W HAJMOJIEKYJSIPHOM YpPOBHSX; IPEICTaBICHHUS O MEXaHHU3Max
XUMHUYECKUX peakuuii, TEPMOJUHAMUYECKUX
U KMHETHYECKHX 3aKOHOMEPHOCTIX MX IPOTEKaHUSA, 0 XUMUYECKOM PAaBHOBECUH, PACTBOPAX U
JMCTIEPCHBIX CcHCTeMax; (DaKTOJIOTHYECKUE CBEIEHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHHU U
0€3011aCHOM HCIIOJIb30BAaHUN BAKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOM
JeSITEIbHOCTH YeJI0OBEKa, OOIINX HAyYHbIX IPUHIMIIAX XUMUYECKOTO IPOU3BOJCTBA;

c(OpPMHUPOBAHHOCTH YMEHUH: BBISBIATH XapaKTEpHbIE IIPU3HAKU
IIOHATHH, YCTAHABJIMBATH HMX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME IIOHATUS IIpU
OIIMCAaHUU HEOPraHWYECKUX BEIIECTB U UX IIPEBPAILCHMUII;

c(hOpMUPOBAHHOCTh YMEHHUSI HMCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS
dbopMyn BEHIECTB U YpaBHEHUW XUMHUYECKUX PEAKIUN, CHUCTEMATHYECKYH0 HOMEHKJIATypy
(IUPAC) u TpuBHajbHbBIC Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTPEAEIATh BAIEHTHOCTh U CTENIEHb OKUCIIEHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSX, BUJ XUMHUYECKON CBA3M (KOBaJCHTHAas, MOHHAs, MeTaJUIMuecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUTMUECKON pelIETKN KOHKPETHOTO BEIIECTBA;

cOpPMUPOBAHHOCTh YMEHHUS OOBSACHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHUIA
XUMHUYECKON CBS3M M THUIA KPUCTAIMYECKON PEemETKH, OOMEHHBIH UM JOHOPHO-aKIENTOPHBIN
MEXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U;

C(OPMHUPOBAHHOCTh YMEHHIA: KIacCU(UIIMPOBATh: HEOPraHWYECKHE BEIIECTBA IO UX
COCTaBy, XUMHUYECKHAE PEAKIMH TI0 PAa3JIMYHBIM TPU3HAKaM (YHUCITy M COCTaBy peardpyromInx
BEIIECTB, TEIUIOBOMY OJ(PQEKTy pEaKIud, HW3MEHCHHUIO CTETICHEH OKHCICHHS DSJEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajlu3aTopa W JAPYTUE€); CAMOCTOATEIHbHO BBHIOMPATh OCHOBAHHS WU
KPUTEPHH LTS KIacCU(DUKAITUN H3yIaeMbIX BEIIECTB U XUMUYECKUX PEAKIINH;

chOpPMUPOBAHHOCTh ~ YMEHHS PacKpblBaTb  CMBICA  IEpPHOJUYECKOro  3akoHa /I
WN. MengeneeBa U JEMOHCTPUPOBATH €r0 CHCTEMATU3HPYIOLIYIO, OOBICHUTEIBHYIO U
MIPOTrHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh AJICKTPOHHOE CTPOEHHE aTOMOB W HMOHOB
XUMHUUYECKUX  JJIEMEHTOB  IEPBOro—4eTBEPTOro  mnepuojoB  Ilepuomuyueckoil  CHUCTEMBI
JA.. MeHnaeneeBa, HUCNONb3YySl TMOHATHS «IHEPreTUYECKUE YPOBHU», <«IHEPreTHUYECKUE
MOYPOBHW», «S-, P-, d-aTOMHbIE OpOUTAIN», OCHOBHOE M BO30YXKIEHHOE SHEPTETHUCCKUE
COCTOSIHHSI aTOMa; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX JIEMECHTOB U
uX coenMHeHWil no mnepuojgam u rpynnaMm llepuommueckoit cucrembl JI. M. Menneneesa,
BAJICHTHBIEC BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS MX JIEKTPOHHBIX 000JI0YEK;

Cc(OPMHUPOBAHHOCTh YMEHHH: XapakTepu3oBaTh (OMUCHIBATh) OOIIME  XUMHUYECKHE
CBOMCTBA BEUIECTB PA3JIMUYHBIX KJIACCOB, MOATBEP)KIATh CYILIECTBOBAHHUE TI'€HETHYECKOW CBA3HU
MEXKy HEOPraHMYECKUMU BEILECTBAMU C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOLINX XUMHUECKUX
peaxkuuii;

chOpPMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaKiuii MoCpeICTBOM COCTABIICHUS JJEKTPOHHOTO OanmaHca ATHX pPEeakluid; peakluii HMOHHOTO
oOMeHa TyTEM COCTAaBJICHHS WX TIOJMHBIX W COKPAIIEHHBIX HOHHBIX YPaBHEHWIA;, PEaKIIHii
TUIPOJIN3A; PEaKIil KOMIUIEKCOOoOpa3oBaHUS (HAa MpUMEpPe THIAPOKCOKOMIUIEKCOB IIMHKA H
ATFOMUHHS )



C(OPMHUPOBAHHOCTh YMEHHS OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4€TOM UX DJHEPreTUYECKUX XAPAKTEPUCTHK, XapakTep H3MEHEHUs CKOPOCTU
XMMUYECKON PEeaKIMy B 3aBUCHMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TAKXKE XapakTep CMEIIECHUS
XMMHMUYECKOTO PaBHOBECHSI 1101 BIUSHUEM BHEIIHUX Bo3jeiicTBuil (npuHumn Jle HlaTense);

C(bOpMI/IpOBaHHOCTI) YMCHHA XapaKTCPU30BATh XUMHUYCCKUC PCAKIUHU, JIC)KAIIUC B OCHOBC
MPOMBIIIJIICHHOI'O0  TTOJIYYCHHA cepH0171 KHCJIOTbI, aMMHakKa, O6HII/IC HAaY4YHBIC IMPHUHIMAIIbLI
XHUMHUYCCKHUX TIPOU3BOACTB, HCHCCOO6p33HOCTI) MNPUMCHCHUSA HCOPraHNM4YCCKUX BCHICCTB B
IMPOMBIIIJICHHOCTH U B 6I>ITy C TOYKH 3PpCHUSA COOTHOLICHUA PUCK-II0JIb34a,

c(hOpPMHUPOBAHHOCTH BIIAJICHHUS CUCTEMOM 3HAHHI O METOJaX HAYYHOTO IMO3HAHUS SIBJICHUN
NpUPOJbl — HAOMIOJEHHUE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (peajbHbIl U
MBICJICHHBIN), MCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, YMEHHUS MPHUMEHSTh 3TH 3HAHUS TPHU
OKCIIEPUMEHTAILHOM HCCJIEIOBAaHUM BEIIECTB M JUII OOBSCHEHUS XUMUYECKUX SIBICHUH,
HMMEIOIIHNX MECTO B MPUPOJIE, MPAKTUUECKOM JACITEILHOCTH YEJIOBEKA U B TIOBCETHEBHOW KU3HU;

c(OpPMUPOBAHHOCTh YMEHHS BBIABIIATH B3aUMOCBS3b XMMUYECKUX 3HAHUU C MOHATUSIMH U
MPEJICTAaBICHUSIMU  JIPDYTMX €CTECTBEHHO-HAyYHBIX MPEeaIMETOB sl 0Oojiee OCO3HAHHOTO
MMOHUMAaHMs MaTepPHaJIbHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHMSI POBOJIUTH PACUETHI: C UCIMOJIH30BAHNEM MOHSITHH «MaccoBast
JIOJIsL BEIECTBA B PaCTBOPE» M «MOJISIPHAS KOHIISHTPAIUs; MAacChl BEIIeCTBA WM 00bEMa Tasza
IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe MIIM 00BEMY OJIHOTO M3 yYaCTBYIONIUX B PEAKIIHH
BEIIECTB; TEIJIOBOTO 3P eKTa peakiuu; 3HAYCHHUS BOJOPOJJHOTO IMOKA3aTels PaCTBOPOB KUCIOT
M IIEJ0Yed C M3BECTHOW CTENEHBIO IHUCCOIMAIMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJIyKTa PEaKIuH, eCII OJHO M3 UCXOJHBIX BEIISCTB JaHO B BHJC PACTBOPA C OMPEACIEHHOM
MacCOBOW JI0JI€ll PacTBOPEHHOTO BEIIECTBA WJIM JIaHO B HW30OBITKE (MMEET MPUMECH); IOJHU
BBIXOJIa MPOJIyKTa peakinu; 00BEMHBIX OTHOIIICHUH Ta30B;

c(OpPMUPOBAHHOCTh YMEHHUN: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOAUTH XUMUYECKUUN
AKCIEPUMEHT (MPOBEICHUE peakluii HOHHOTO 0OMEHa, MOATBEPKIEHNE KaueCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEIECTB, OMPEIEIICHNE CPebl PACTBOPOB BEIIECTB C MOMOIIbIO WHIUKATOPOB,
W3Yy4YCeHHUE BIUSHUSA PaA3IUYHbIX (DAKTOPOB Ha CKOPOCTh XUMHYECKOW pEakluu, pelIeHUe
AKCIEPUMEHTAJIBHBIX 337a4y Mo TemMaMm «Metamib» U «Hemertamnsl») ¢ coOnroaeHreM MpaBuil
0e30macHOro OOpalleHusi C BEUIECTBAMH U JIabOpaTopHBIM 000pynoBaHHEM, (HOPMYIUPOBATH
Lelb WCCIEAOBAaHUS, NPEACTABIATh B Ppa3IUuHON (opMe pe3ylnbTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATH U OIICHUBATh MX JIOCTOBEPHOCTD;

Cc(OPMHUPOBAHHOCTh YMEHUI: cOOMIOIaTh MpaBUIa MOJb30BaHUS XUMHUUYECKON MOCYION U
1a00paTOpHBIM 000pYAOBaHUEM, OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLIMSAMHU
[I0 BBINOJHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB, 3KOJIOTMYECKHU L€JIeco00pa3HOTo
NOBEJICHUsI B OBITY W TPYIOBOM JEATENbHOCTH B ILENAX COXPAHEHHUS CBOETr0 370POBbS,
OKpYXKarolen IIPUPOIHOMN cpensl 51 JOCTHKEHUS eé YCTOWUYHBOTO
pa3BUTHUSA, OCO3HABaThb ONACHOCTh TOKCHYECKOIO JEHUCTBUS HAa JKHUBBIE  OpPraHU3MBI
OTPEJEIEHHBIX HEOPraHNYECKUX BEUIECTB, TOHMMAasl cMbIci nokazaTess [1/1K;

chOpPMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IIEJICHANPABICHHBIH MOUCK XUMUYECKOU
uHOpMallUd B Pa3NMYHBIX HCTOYHHMKAX (HaydHas M y4yeOHO-HaydHas JIMTEparypa, CpeicTBa
MaccoBoil uH(popmanuu, MHTepHET M [pyrue), KPUTHUECKA aHAIU3HUPOBATH XUMHUYECKYIO
nH(popMalnio, nepepadaTebiBaTh €€ U UCIOJIB30BATh B COOTBETCTBUH C MOCTaBICHHOW y4yeOHOMU
3a7a4ei.
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