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INOACHUTEJIBHAS 3AITMCKA

Pabouas mporpamMma 1o XMMHUHU CPEIHEr0 00IIero 00pa3oBaHus Ha YriIyOJICHHOM ypOBHE COCTaBIICHA
Ha OCHOBE TpeOOBaHMH K pe3ysbTaTaM OCBOCHMS OCHOBHOH 00pa30BaTeNbHOI IMpOrpaMMbl CPEIHEro
ob1iero o0pa3oBaHMs, MPEICTABICHHBIX B (efepaibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApTe
cpeaHero ooOmero oOpa3oBaHMs, pa3pa0oTaHa Ha OCHOBE TpeOOBaHMA K pe3yJbTaTaM OCBOCHHS
denepanpHON 00pa3oBaTeIbHONW MporpamMmbl cpeaHero obmiero obpasoBanus (POIT COO), ¢ yuérom
Konnenmuu npenogaBanus yaeOHOTO IIpeaMeTa « XUMHUs» B 00pa30BaTeNbHBIX OpraHu3aiusax Poccuiickoit
deneparuy, pean3yIoluX OCHOBHbIE 00pa30BaTe/IbHbIE MPOIPAMMBI, a TAKXKE HA OCHOBE XapaKTEPUCTUKH
IUIAHUPYEMBIX ~ pEe3yJIbTaTOB  JYXOBHO-HPABCTBEHHOI'O  Pa3BUTHs, BOCHHTAHUS W  COLMAIM3ALUU
o0yyJaromuxcs, IpeACTaBICHHBIX B (peiepaibHoil paboueil mporpaMMe BOCITUTAHUS

XuMHsl Ha YpPOBHE YITyOJIEHHOIO M3Yy4EHHs 3aHMMAET Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
HayyHoro ooOpasoBaHusi ydammxcs 11 kmaccoB. M3ydenue mnpeamera, peaau3yeMoe B YCIOBHAX
Qg epeHIMPOBaHHOTO, NPOPUILHOIO O0O0yuYeHHs, MPHU3BAaHO OOECIEeYUTh O00IIe00pa30BaTEIbHYI0 U
OOIIEKYJIBTYPHYIO TIOJATOTOBKY BBITYCKHHKOB UIKOJBI, HEOOXOAMMYIO [UIS aJanTallid WX K OBICTPO
MEHSIOIIMMCST YCIIOBHMSIM KM3HM B COLIMyME, a TaKXkKe A IMPOAOJKEHHs OOydeHHs B OpraHu3alusix
po¢eCCUOHATILHOIO 00pa30BaHMsl, B KOTOPBIX XUMHUS SIBJISETCS OJAHOM U3 MPUOPUTETHBIX AUCIUILIUH.

B mporpamme mo XuMuHM Ha3HaYeHHE MpeaMeTa «XHUMUS» MOJyYaeT MOAPOOHYI0 MHTEPIPETAIHIO B
COOTBETCTBUH ¢ ocHoBomojaratommmu nojoxernsMu @I'OC COO o B3auMo0OyCIOBIEHHOCTH IEJEH,
COJIepKaHUs, pe3yJIbTaTOB O0yUeHHs U TPeOOBaHUH K yPOBHIO MIOATOTOBKHU BBIITYCKHUKOB. CBUAETENBCTBOM
TOMY SIBJISIFOTCS CJICAYIOIINE BBITOJHSAEMbIE IPOrPaMMON IO XUMUH (DYHKITUH:

e yHPOPMALMOHHO-METOINYECKasl, peau3alis KOTOpoil o0ecrednBaeT MOoIy4YeHUe MpeICTaBICHHS

0 LeNsX, COAEp)KaHUM, oOuie cTparernu oOy4yeHMs, BOCIIUTAHHMS U PA3BUTHUSA OOYyUaIOIIMXCS
CpeICTBaMU MpeAMETa, U3y4aeMOro B paMKax KOHKPETHOTO MPOPUIIS;

® OpraHM3allMOHHO-IUIAHUPYIOIAs, KOTOpas  MpeayCMaTpUBAcT  OINpEJeiCHUE:  NPHUHIUIIOB
CTPYKTYPHUPOBAHUS U TOCIEAOBATEILHOCTH U3yUEHUs] yUeOHOTro MaTepHhaa, KOJINYeCTBEHHBIX U
KayeCTBEHHBIX €TI0 XapaKTePHCTUK; MOIXOJO0B K (POPMHUPOBAHUIO COACPIKATEIFHOW OCHOBBI
KOHTPOJSI M OLEHKM 00pa3oBaTelbHbIX JOCTHKEHMH OOydaromMxcsi B paMKaX MTOrOBOH
aTTecTaluu B popMe €MHOT0 roCy1apCTBEHHOI0 3K3aMEeHa M0 XMMHUHU.

[Tporpamma asist yriryOaEHHOTO N3YUYEHUS] XUMHH:

® yCTaHABIMBACT MHBAPHMAHTHOE MPEIMETHOE COAEp)KaHUE, 00s3aTeIbHOE ISl U3YyUEHHs] B paMKax
OTIENBHBIX NMpoduiIeH, mpeaycMaTpiuBaeT paclpeaesieHue U CTPYKTYPHUPOBAHUE €ro M0 Kiaccam,
OCHOBHBIM COJIEpKaTeIIbHBIM JIMHUSAM/pa3iesiaM Kypca;

e 1aéT NpUMEPHOE paclpeieieHre Y4eOHOr0 BpeMEHH, PEKOMEHIYEMOTI'0 JUIsl U3yUYEHHUs OTAEIbHBIX
TEM;

e [pe/ularaeT NPUMEPHYI0 IOCIEI0BATENBHOCTh U3Y4YEHHUsI y4eOHOro mMarepuana ¢ y4€TOM JIOTHKH
MOCTPOEHMSI Kypca, BHY TPUIIPEIMETHBIX M MEXKIIPEIMETHBIX CBA3EH;

e aéT METOAMYECKYI0 HMHTEpIpeTaluio Lejded M 3aJad U3ydeHHsl IpeaMeTa Ha YrIyOJEéHHOM
YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CpelHero oOImiero ooOpa3oBaHus,
COJepXKATeNbHOM  XapaKTepUCTUKM  IUIAHUPYEMBIX  PE3yJbTaTOB  OCBOEHHUS  OCHOBHOI
00pa3oBaTeNbHON MPOrpaMMBbl CpeTHETO OO0IIero 0O0pa3zoBaHus (JMYHOCTHBIX, METAIPEAMETHBIX,
MPEIMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATENBHBIX JEHCTBUI
00yyaroIerocs 1o OCBOCHUIO COJEPKAHUS IIPeaAMETa.

ITo BceM Ha3BaHHBIM MO3MLHKSAM B MpOrpaMMe IO XUMHMU HPEAyCMOTPEHA NPEEeMCTBEHHOCTh C
o0yyeHHMEeM XHMUU Ha YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHMsA. 3a IMpelelaMd YCTaHOBJICHHOM
POTpaMMOil IO XUMHH 00s13aTeNIbHON (MHBapUAHTHOM) COCTaBISIONICH COAEp)KaHUs y4eOHOro mpeaMera
«Xumus» octa€rcs BO3MOXKHOCTb BbIOOpa €ro BapUaTHBHOM COCTaBISIOINEH, KOTOpas JAOJDKHA
OIPENIENIATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOIO Mpoduis 00ydeHusl.

B cootBercTBUM ¢ koHuentyanbHbiMU mnojoxeHusiMu GI'OC COO o Ha3HAUYEHUHM NPEIMETOB
0a30Boro u yriy0JaEHHOTO ypoBHEH B cucteme audQepeHIHpOBaHHOTO OOYYEHHUS HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHUS XMMHs Ha YpOBHE YITyOJIEHHOIO H3y4€HHUs HANpaBlIeH Ha peaTu3aluio



MIPEEMCTBEHHOCTH C TOCJIEAYIOLUIMM 3TaroM MOJIY4YEeHUS XMUMUYECKOro O0pa3oBaHMs B paMKaxX H3y4eHUs
CTEIMANBHBIX E€CTECTBEHHO-HAYUYHBIX M XMMHUYECKHX JAUCIHUIUIMH B BY3aX M OPTraHU3ALUSAX CPETHETO
npodeccroHanbHOro oOpa3oBaHus. B 3Toif cBs3W wu3yuyeHHe MpeaMmeTa «XHUMHA» OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha pACIIUpEHHe U YyrayOJeHHe TEeOpPeTHYeCKO U MPaKTUYECKOH MOATOTOBKH
o0yyaromuxcs, BBHIOPABIIMX ONpeNeNEHHBId Npoduiab OO0ydYeHHs, B TOM 4YHCIE C IEPCIEeKTUBOM
MOCTIEIYFOIIETO TTOYYEeHUSI XUMUIECKOTO0 00pa30BaHUs B OPTaHU3AIMIX MPO(PECCHOHATBHOTO 00pa30BaHMUS.
Hapsiny ¢ atum, B cBete TpeboBanuiit ®I'OC COO k miaHUpPyeMBbIM pe3yJibTaTaM OCBOSHHUS (eaepaabHOi
o0pa3oBaTeNbHON MpOTrpaMMBl  CpedHEero oOIero oOpa3oBaHHs U3y4YeHHE TMpeaMeTra «XUMUs»
OPHEHTUPOBAHO TAKXKE HA pEIICHHE 3a/a4 BOCIUTAHHUS U COIMAJIBHOTO pa3BUTHS OOydalONIMXCs, Ha
dbopMHupoBaHHE Y HHUX OOIIEMHTEIUICKTYyalbHBIX YMEHUH, YMEHHU pPAlMOHAIM3AIUU Y4eOHOTO Tpylna |
0000IEHHBIX CTIOCOOOB IEATEIHLHOCTH, UMEIOIINX MEKIUCIUILTMHAPHBIN, HaJIpeIMETHBIN XapakTep.

CocTaBngOmuUMy npeaMeTa «XUMUs» Ha YPOBHE yTIyOJIEHHOTO M3YUYCHHs SIBISIFOTCS YTIyOJIE€HHBIE
Kypcbl — «Opranndeckas xumusi» u «OOmas u Heopranudeckas xumusi». [lpu onpeneneHnn moaxoaoB K
OoTOOpPY M CTPYKTYpHOW OpTraHM3alMU COJCPXKAHUS STHUX KypCOB B TPOTrpaMMe MO XHMHUH 32 OCHOBY
npuHATH mojoxerust GI'OC COO o paznuuusix 6a30BOro 1 yriyoJEHHOTO YPOBHEH H3YUEHUS MPEAMETA.

OcHoBy coaepxanusi kypcoB «Opranuueckas xumus» u «OOmas U HeopraHudeckas XUMUS
COCTaBJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUNA M YMEHHH, OTHOCSIIUXCA K 0a30BOMY YPOBHIO M3yUEHUS
npeaMera. JTa CHCTEMa 3HaHWM MOJydaeT ONpENeEHHOE TEOPETHUECKOE OMOJIHEHHE, I03BOJISIOIIEE
OCO3HaHHO OCBOWTH CYIIECTBEHHO OONBIINN 00BEM (haKTOJOTHUUECKOro MaTepuana. Tak, Ha yriryOnEéHHOM
ypOBHE HU3y4YeHHUs MpeaMera oOecredeHa BO3MOXKHOCTh 3HAYUTENBHOTO YBETHYEHHs 00bEMa 3HaHUU O
XMMHUYECKHX 3JEMEHTaX M CBOMCTBaX HUX COCJUHEHWH Ha OCHOBE pACHIMPEHHS U YIIyOJeHus
MPEJCTaBICHUH O CTPOCHHWU BEIIECTBA, XMMHYECKOW CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHUS PEaKIWH,
paccMaTpuBaEeMbIX C TOYKU 3PEHUS. XUMUUYECKON KMHETUKHU U TepMOJUHAMUKHU. V3ydeHne nepruoanyeckoro
3akoHa u llepuomnyeckoil cHUCTEMBI XHUMHYECKHX DJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX TPEICTABICHUAX O CTPOSCHUU aToMa. XHUMHUYECKas CBS3b OOBSICHSIETCS C TOYKH
3peHHs PHEPreTHYECKUX H3MEHEHUH mpu e€ o0pa3oBaHMM M pa3pyLICHUH, a TAaKXKE C TOYKU 3PEHUS
MEXaHU3MOB ¢€ o0pa3oBaHus. V3yueHHe THIIOB peakuii JOMOIHICTCS (POPMUPOBAHUEM TIPEICTABICHUN 00
ANEKTPOXUMHUYECKUX TPOLIeccax M AJIEKTPOJIM3E pacIulaBOB U PACTBOPOB BellecTB. B kypce opranuueckoit
XUMHH TIPH PACCMOTPEHUU PEAKIMOHHOW CIHOCOOHOCTH COEAMHEHUN yIensercs ocoboe BHHUMaHHE
BOMpOcaM 00 3JEKTPOHHBIX 3(pPekTax, 0 B3aMMHOM BIUSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakluil.

Ocoboe 3HaueHNEe UMEET TO, YTO Ha COIEepPIKaHUE KYPCOB XMMUU YTIITyOJIEHHOTO YPOBHS H3YUYCHHS IS
KJIaCCOB OmpeneaeHHOro npoduiis (TJIaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapaKTep JOMOTHEHUHN K OO
CHUCTEME MPEAMETHBIX 3HAHMIA) OKA3bIBAIOT BIUSHUE CMEXKHbIE MpeAMEThl. Tak, HampuMmep, B COACPKAHUU
npeaMera Ui KJIaccoB XHMHUKO-(pu3uueckoro mnpoduis OoJblloe 3HAYeHHE OYyIyT HMETb 3JIEMEHTHI
ydueOHOro mMarepuaina no odmei xumun. Ilpu nzydenun npeamMera B JaHHOM Cilydae akLEHT OyIeT ciellaH
Ha OOIIHOCTH METOJOB TO3HAHMS, OOUIHOCTH 3aKOHOB U TEOPHM B XUMHM U B (U3UKE: aTOMHO-
MOJIEKYJIsIpHasl Teopusi (MOJEKyJsipHasi Teopus B (PU3HMKE), 3aKOHBI COXPAaHEHHUSI MacChl U YHEPTUU, 3aKOHBI
TEPMOIMHAMHUKH, JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U APYTOE.

B 10 xe Bpems B coiepkaHUM MpeaMeTa JUIsl KIIacCOB XUMHUKO-OMOIOrHYecKoro nmpoguist 0onbiui
yAENbHBIM Bec OyAeT MMETh opraHudeckas Xxumusa. B 3Tom ciydae mpegocTaBisieTcsi BO3SMOXKHOCTD IS
0osee 0OCTOSATENBHOTO PACCMOTPEHUS XUMHUYECKOW OpraHU3aIllui KJIETKH Kak OMOJIOTMYECKON CHCTEMBI, B
COCTaB KOTOPOW BXOJAT, K MPHUMEPY, TaKUE CTPYKTYpHBbIE KOMIIOHEHTHI, KaK JIMIHUIbI, OCJIKH, YTICBOIbI,
HYKJIEMHOBBIE KUCIIOTHI U Jpyrue. IIpn 5TOM 3HaHMSA O COCTaBE M CBOMCTBAX IMPEICTABHTENCH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIHIECTB CIIy’)KaT OCHOBOW [UIsl M3YYEHHUS CYIIHOCTH MpoleccoB (OTOCUHTE3A,
JIBIXaHUSI, TAIIEBapEHUS.

B mnnane ¢opmupoBaHHS OCHOB HAay4YHOTO MHPOBO33PEHHs, OCBOCHHS OOIIEHAYYHBIX METOJOB
MO3HAHUS M ONbITA MPAKTUYECKOTO IMPHMEHEHHs HAyYHBIX 3HAHWU HW3ydeHHe NpeaMera «XuMHs» Ha
yriayOJa€HHOM YPOBHE OCHOBAaHO HAa MEXIIPEIMETHBIX CBS3AX C YUEOHBIMU TNpEeAMETaMHU, BXOASIIMMU B
coCTaB MpeIMeTHhIX oOiactell «EcTecTBeHHO-HaydHbIE NMpeAMETh», «MaremaTtuka W UHGOPMATHKa» H
«Pycckuii A3bIK U IUTEpaATYpay.



[Ipu wm3ydenun ydeOHOro mpeamera «XUMHsS» Ha YIIyOJIEHHOM YypOBHE TakXke, KaK Ha ypOBHE
OCHOBHOTO U cpeaHero obmiero oopazoBanus (Ha 0a30BOM ypOBHE), 3a7a4eii TIEPBOCTCIICHHON 3HAYNMOCTH
aBigeTcs (OPMUPOBAHUE OCHOB HAYKH XMMHHU KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTHUECKON
NEeSTeIbHOCTH 4YeJIOBEKa W OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJNbTypbl. Pemienue 3Toil 3amauu Ha
yIayOIEHHOM YPOBHE M3YUYCHHS MPEMETa MPEeANoiaraeT pealn3anuio TakKuxX ele, Kak:

e (opMupOBaHME NPEICTABICHUN: O MaTepUAILHOM EIMHCTBE MHpPa, 3aKOHOMEPHOCTAX H

MO03HABAEMOCTH SBJICHHUI MPUPOJIBI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HayK M €€ Beaylei
POJH B 00ECTIEYCHNN YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA: B PEIICHUH MPOOIIEM IKOJIOTHUECKOM,
SHEPreTUYeCKOM W TMHUIIeBOW 0e30macHOCTH, B PAa3BUTUU MEIMIMHBI, CO3JaHUU HOBBIX
MaTepHUaaoB, HOBBIX HCTOYHHUKOB YHEPTUH, B 00ECIICUCHUHN PAIMOHAIBHOTO MTPUPOIOTIOIB30BaAHUS,
B (OpPMUPOBAaHMM MHUPOBO33PEHUS M OOLIEH KyJbTyphl 4YelOBEeKa, a TaKKe HKOJOTHYECKU
00OCHOBAHHOTO OTHOIIECHUS K CBOEMY 3JI0OPOBBIO U TIPUPOIHOM Cpee;

® OCBOCHHE CHCTEMbl 3HAHWH, JIEKAINIMX B OCHOBE XHMHYECKOH COCTaBISIONICH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa: (GYHIAMEHTAIBHBIX MMOHITHH, 3aKOHOB M TEOPUI XUMHH, COBPEMEHHBIX
MIpPEe/ICTAaBICHUI O CTPOEHUHU BEIECTBA Ha Pa3HbIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJIAPHOM, O TEPMOAMHAMUYECKUX W KHHETHYECKHX 3aKOHOMEPHOCTAX MPOTEKAHUS
XMMHUYECKHX PEAKIUH, O XUMHYECKOM paBHOBECHH, PAcTBOPaxX M JAUCHEPCHBIX CHCTEMax, 00
OOIIMX HAyYHBIX MMPUHIUIIAX XUMUYECKOTO ITPOU3BO/ICTBA;

e (opmupoBaHHe Yy OOYYArOIIUXCS OCO3HAHHOTO ITIOHMMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAaHMM 711 OOBSCHEHHUS KIIOUEBBIX HJIed U MpoOJeM COBPEMEHHON XMMMH, IS
OOBSICHEHUSI ¥ TPOTHO3UPOBAHUSA SIBICHUN, HMEIONINX E€CTECTBEHHO-HAYYHYIO TMPHUPOIY;
IPaMOTHOTO pEIICHHUs MPOoOJieM, CBA3AHHBIX C XUMHEW, MPOrHO3UPOBAHMS, aHAJIN3a U OLCHKH C
MO3UIMH  SKOJOTMYEeCKOW O€30MacHOCTH TMOCHEACTBUM OBITOBOM U  NPOU3BOACTBEHHOMN
NESITEIbHOCTH 4YEJIOBeKa, CBA3AaHHOM C XUMHUYECKUM MPOU3BOJCTBOM, HCIOIb30BAaHUEM U
nepepaboTKOM BEIIECTB;

e yriuyOneHue MpeAcTaBICHUI O HAyYHBIX METOAAaX MO3HaHMs, HEOOXOIUMBIX AJs MPUOOpPETEHUS
YMEHHI OpPHEHTHUPOBATHCA B MHpE BEUIECTB M OOBSICHEHHUS XUMHUYECKHX SIBICHUH, MMEIOIINUX
MECTO B NPUPOJIE, B MPAKTUYECKON JAEATEIBHOCTH U MOBCETHEBHOM KU3HU.

B muane peanuszanuy nepBooYEpEHBIX BOCITUTATEIBHBIX U PAa3BUBAIONINX (DYHKIMH IETIOCTHOW CHCTEMBI
CpemHero oomero oOpa3oBaHUS MPU M3YYCHUH MpeaMeTa «XHUMHs» Ha YIIIyOJIEHHOM YpPOBHE OCOOYIO
aKTyaJlbHOCTh MMPUOOPETAIOT TaKKE IENH U 33a]a4, KaK:

e BocnuTaHue YyOeXAEHHOCTH B TIO3HABAEMOCTH SIBIICHUI MPHUPOMABI, YBXKEHUA K TMpoIeccy
TBOpYECTBA B OOJACTH TEOPETUYECKUX M MPHUKIAJHBIX HCCIEIOBAHUN B XUMHUHU, (POPMHUPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

® Dpa3BUTHE MOTHMBALIMM K OOYYEHMIO M TIO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX [IECHHOCTEH;

® Da3BUTHE TIO3HABATENIBHBIX HMHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyuaromuxcs, (HOpMUpOBAaHHE y HHUX CO3HATEIILHOTO OTHOIIEHHUS K CamMOOO0pa30BaHHUIO W
HETIPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBUIO YCHENIHOW MPOeCcCHOHATBHOM M OOIIECTBEHHON
NESTEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U MOTPEOHOCTH B 310POBOM
o0pase XHU3HH;

e (opMuUpOBaHME YMEHUN U HABBIKOB Pa3yMHOI'O MPUPOIOINOIb30BAHUSA, PA3BUTHE HKOJIOTHUECKOM
KYJIbTYpBI, IPUOOPETEHHE OIbITa O0IIECTBEHHO-TIOIE3HOM SKOJIOTHYECKOM eI TETbHOCTH.

OOm1ee YrcIo YacoB, MPETYCMOTPEHHBIX U U3YUYCHUSI XUMUH Ha yIITyOJICHHOM YPOBHE CPEIHEro 00IIero
oOpazoBanus, coctaBnser B 11 kmacce — 102 gaca (3 gaca B Hezelo).
COJAEP)KXAHUE OBYUYEHUS

11 kaace
TeopeTnyeckue 0CHOBbI XMMUH
Baxueiinme XuMU4YeCKUE OHATHS U 3aKOHBI. XUMUYECKUN 3JIEMEHT. ATOMHBIN HOMep. MaccoBoe



yucno. Hykmuasl. Paguonyknuast. M30Tomnst.

3aK0H COXpaHEHHUsI MacChl BEIIECTB. 3aKOH COXPaHEHUS U IPeBpaIleHust SHeprun.. J[eexT macchl.
[Tepuonnueckuii 3aK0H. DiIeKTpoHHAs KOH(puUrypauus. ['padudeckas snekrpoHHas Gopmya.
Pacnipenenenue 351eKTpoHOB B aTOMaxX MaJIbIX U OOJIBIIUX MEPHOJIOB, S-, P- , D- , F- anemeHTsI.
Jlantanouasl. AKTUHOU B, ICKYCCTBEHHO MOTYyYEHHbIE 2JIeMEHTHI. BaneHTHOCTh. BajgeHTHbie
BO3MOKHOCTH aTOMOB. Bo10poiHbIE COETMHEHHUS.

Crpoenue BemiectBa. MonHas cBs3p. KoBasieHTHas (MOJsIpHAs U HEMOJISIPHAS) CBA3b. DJIEKTPOHHAs
dbopmyna. Metammnyeckast cBsizb. BoopoHas cBsi3b.

IMuOpuansanust aTOMHBIX OpOUTATCH.

Kpucrannsl: aroMHbIE, MOJIEKYISIPHBIE, HOHHBIEC, METAJUIMYECKUE. DIEMEHTapHAs sST4YeiKa.
[Momumopdusm. [Tomumopdusie moaudpukanun. Amnorponus. Mzomepus. ['omomnorus.
XUMUYECKUHI CUHTE3.

Xumuueckue peakiui. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuu. Peakuu pasinoxxenus,
COEIMHEHMS, 3aMellleHus, OOMeHa. DK30TepMUYECKUE U SHI0TepMudeckue peakuuu. OOpaTumble U
HeoOpaTumble peakiun. TemnoBoit a¢ ekt peakuuu. 3akon ['ecca. TepMOXUMHYECKUE ypaBHEHHUS.
Tennora obpazoBanus. Teriora cropaHusi.

CKopocTh XMMHUYECKOHN peakiMi. AKTUBHPOBAHHBIN KOMILIEKC. 3aKOH JEHCTBYIOIUX MAaCC.
Kunetnueckoe ypaBHEHHE peaKIiu.

Karanus. Katanuzatop. Uaruburop. 'oMmoreHHbIil 1 rereporeHHslii katanus. Katanutnueckue
peakiuu.

Xumnueckoe papHosecue. [Ipunnun Jlelllarense.  PactBopsl. [lucnepcHblie cuctemsl. PacTBopsl.
['pyOonucniepcHbIe CHCTEMBI (CYCTICH3UH U AMYJIBCHH ).

Konnounselie pactBopsl (30511). A3po305u.

CriocoObI BEIpaKEHUS! KOHIICHTPAIMH pacTBOPOB. MostsipHasi KOHIIEHTpAIUs (MOJISIPHOCTD).
DNEKTPONUTHI. DJEKTpoIuTUYecKas nuccounanus. Crenens auccounanuu. Koncranra
nuccormanuu. Bogopoanelii mokasarens. Peakiiun nonHoro ooMeHa. [ maposim3 opraHuaecKux
BelecTB. [ uaponus cosen.

DNeKTpOXUMHUYECKUE peakiuu. ["abBaHU4YeCKU aneMeHT. DnekTpoabl. AHoa. Karox. TormmuBHBIM
3JEMEHT. DIEKTPOXUMHSI.

Psan ctanapTHBIX AMEKTPOAHBIX MOTeHIMAN0B. CTaHaapTHbIe yciaoBUs. CTaHIapTHBIN BOJOPOIHBIN
AIEKTPO/I.

Koppo3us metannos. XuMudeckas ¥ 3J€KTPOXUMHUECKAsE KOPPO3Us. DIAEKTPOIHU3. DIEKTPOIIN3
BOJHBIX PAaCTBOPOB. DJIEKTPOIU3 PACILIABOB.

Heopranunyeckass xumus

Mertannbl. Crioco0bI oNTydeHus: MeTaioB. Jlerkue u Tskenbie MeTaibl. JlerkorinaBkue U
TYTOIIaBKUE MeTauibl. Metamnuueckue anemMeHTsl A- u b — rpynn. Menp. [{lunk. Turan. Xpom.
Keneso, Hukens. ITnaTuna.

Cmnassl. Jlerupytomue no6asku. Yepusie metasibl. [{BeTHbie MeTasuibl. UyryH. Cransb.
JlerupoBanHble cTaNIN.

Oxcupl ¥ THAPOKCHIBI METAIIIOB.

Hewmeramnel. [IpocTeie BemecTBa — HemeTawbl. Yriepoa. Kpemuuit. Azot. @ochop. Kucnopon.
Cepa. @Top. Xnop.

Kucnorueie okcuasl. Kucnopoaconepxaniue kuciaotsl. CepHasi KMUCIIOTa. A30THasi KMCIIOTA.
BonopoaHeie coeinHEHUs] HEMETAJLIOB.

['eneTnueckast CBSI3b HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB.

XuMus 4 )KU3Hb

XuMHUY€ecKasi MPOMBIIUIEHHOCTh. XUMHUYECKasi TEXHOJIOTUS.

XUMUKO-TEXHOJIOTUYECKUE MPUHIUIIBI TPOMBIIIJIEHHOTO OJy4YeHUsl MeTallIoB. YepHas
Metamtyprus. [IpousBonctBo uyryHa. JlomenHas neus. Arnomepanus. [IpousBoactso cranu.
Kucnoponausiit kouseprep. be3oTxoqHoe nponu3BoACTBO.

Xumus B 0bITy. [IponykTel mutanus. beiroBas xumusa. OTaenounsie MaTepuansl. JIekapcTBEHHBIE
npenapaThl. DKOJIOTMUYE€CKU MOHUTOPHHT. [IpeenbHo 10y cTUMbIe KOHLEHTPALIUH.

PacuyerHass xumus

Brrurcnenue OTHOCHTEIHPHON MOJISKYJISIPHOM MacChl BemecTBa 1o Gopmysie. BeraucieHne MaccoBoi
JIOTY DJIEMEHTA B XUMHUYECKHX COCTMHEHUSIX. Y CTAaHOBIIEHHE MpocTeiIei popmymbl BemiecTa mno



MaCCOBBIM JIOJISIM 3JIEMEHTOB. BbIUKCIIEHHS 0 XUMUYECKUM YPAaBHEHUSM MACChl U KOJIMYECTBA
BEILIECTBA 10 U3BECTHOM MACCE WJIM KOJIUYECTBY OJHOIO M3 BCTYNAOIINX WIH MTOTYYaOIINUXCS B
peakuy BeuecTB. PacyeTsl 110 TEpMOXUMUYECKUM ypaBHEHUAM. Haxoxnenue MacCoBOU 10JIH
PacTBOPEHHOIO BELIECTBA B PACTBOPE. BhIuncieHne Maccel paCTBOPEHHOTO BEIIECTBA U BOJBI JJIS
MIPUTOTOBJICHUS pACTBOpA 3aJaHHON KOHIIeHTparuu. OObeMHBIC OTHOIIICHHUS Ta30B MPU XUMUYECKUX
peakuusx. Beraucienus mo XMuMHYECKUM YPaBHEHHUSIM MacChl, 00beMa 1 KOJMYECTBA BEIECTBA
OJTHOTO U3 MPOJYKTOB PEAKLIMH 110 MACCE UCXOHOTO BEIIECTBA, 00bEMY MJIM KOJIMYECTBY BEILIECTBA,
COJIEpIKAIIETO ONPECICHHYIO OO IpUMecel. BhIUMCIIEHNs 10 XUMUYECKUM YPABHEHUSIM MACCHI,
o0beMa M KOJIMYECTBA BEIIECTBA MM 00beMa 10 U3BECTHOM Macce, KOJMUYECTBY BELIECTBA HIIM 00bEMY
OJIHOTO M3 BCTYMAKOUINX WU NOJYYArOIINXCsl BEIIECTB.

DOKcnepuMeHTATbHAS XUMUS

XUAMHYECKUH IKCTIEPUMEHT SIBIIACTCS 0053aTeIbHON COCTABHOM YaCThIO KaXKI0TO M3 PAa3/IeiOB MPOTPAMMBI.
Paznenenue 1a00paTOPHOTO SKCIIEPUMEHTA HA MPAKTHUECKUE 3aHATUS U Ta0OpaTOPHBIE OMBITH B
COOTBETCTBUU C TEMaMU U BO3MOXKHOCTsIMU OV

IINIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUSA YYEBHOT'O ITPEJIMETA «XUMUS» HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA
INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMHUHK HA YIJIYBJIEHHOM

YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA
JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUU C CHCTEMHO-AESATENBHOCTHBIM MOJIXOIOM B CTPYKTYpE JMYHOCTHBIX DPE3YJIbTATOB
OCBOCHMA TIpenMeTa «XHMHA» Ha YPOBHE CpEeAHEro oOmero oOpa3oBaHUS BBIACIEHBI CIEIYIONINE
COCTABJISIIOLIME: OCO3HAHHWE OOYYaIOMIMMHCS POCCUMCKON TPaKTAaHCKOW HIEHTUYHOCTH; TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH M CAaMOOIIPEACIICHUIO; HATMYME MOTHUBAIIMKM K 00YYEHUIO; TOTOBHOCTD
U CHOCOOHOCTh OOYyYaroUIMXCs PYKOBOJICTBOBATHCS MPUHATHIMU B OOIIECTBE MNpaBUIaMH M HOPMaMH
MOBE/ICHUS; HAJIMYMEe MPAaBOCO3HAHMS, SKOJIOTHUECKON KYyJIbTYpbl; CIIOCOOHOCTh CTABUTH IIENIM U CTPOUTH
KN3HCHHBIC ITJIaHBI.

JIMuHOCTHBIE pE3yNbTaThl OCBOCHHS IpenMeTa «XHMHS» OTPaxaroT CcHOPMUPOBAHHOCTH OIBITA
MO3HABATEIBHON U MPAKTUYECKOHN NEeATENIBHOCTH 00yYaroUXCsl B MPOLECCe pean3alui 00pa3oBaTeIbHOM
NEeSATEIbHOCTH.

JIMuHOCTHBIE pE3yNbTAaThl OCBOCHMS IpeaMeTa «XHMHS» OTpaxaroT CcHOPMUPOBAHHOCTH OIBITA
MMO3HABATEJIPHOW U MPAKTUYECKOMN NEATETLHOCTH 00YUYalOIMUXCs B TPOLIECCE peain3aliuu 00pa3oBaTeIbHOM
NEeATEIbHOCTH, B TOM YHUCJIE B YAaCTHU:

1) rpamIaHCKOr0 BOCIIUTAHMSA:

0CO3HaHMA O0YYAIOUIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX IPaB M OOS3aHHOCTEH, YBaXKECHHUS K 3aKOHY U
MIPaBOMIOPSJIKY;

MIPEACTABJIECHUS O COLMAIBHBIX HOPMax U MpaBUjIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOW NEATEIHHOCTH MPH CO3/IaHUU YYEOHBIX MPOEKTOB, PEIICHUU
yqe6H1>1x 1 MMO3HABATCJIbHBIX 3aa4, BBIIIOJITHCHUN XUMHUYCCKUX DKCIICPUMCHTOB;,

CHIOCOOHOCTH NOHHMMAaTh M NPUHUMATh MOTHBBI, HaMEpPEHHs, JIOTMKY M apryMEHTbl APYTUX MpH
aHaJIM3€e pa3IMyYHbIX BUIOB yUeOHOM NesSTENbHOCTH;

2) NaTPMOTHYECKOI0 BOCTIMTAHMS:

HEHHOCTHOI'O OTHOMICHUSA K HCTOPUICCKOMY U HAYUYHOMY HACJICIHIO OTCUYECTBEHHOU XHUMHUU,

YBaXXCHUA K IPOLECCY TBOPUCCTBA B o0JacTu TCOPHU W TMPAKTHYCCKOI'0 IPHUIIOKCHHA XHWMHHU,
OCO3HaHUs TOro, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT JUIMTEIbHBIX HAOMIOACHUN, KPOMOTIUBBIX
SKCIEPUMEHTAJIbHBIX IOUCKOB, IOCTOSIHHOTO TPY/1a YUYEHBIX U MPAKTHKOB;

HHTCPCCa M IMO3HABATCIIbHBIX MOTHBOB B IIOJIYUCHUHN U NOCJICAYIONICM aHalln3C I/IH(i)OpMaI_II/II/I (0]
NEPCAOBLIX TOCTHXCHUAX COBpeMeHHOfI OTE€YECTBEHHOU XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHS;



CIIOCOOHOCTH OILIGHWBAaTh CHUTYyalluH, CBS3aHHBIE C XUMHYECKHUMH SIBICHUSIMH, W TPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPATLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEICHHUE U MOCTYIKM CBOMX TOBApHILEH ¢ MO3ULNKA HPAaBCTBEHHBIX U
MPaBOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUM OCTYIIKOB;

4) popMupoBaHUs KYJIbTYPHI 310POBbS:

MMOHMMAaHHUS TICHHOCTEH 3I0POBOTO M 0E30MacHOTO 00pasa JKU3HH, HEOOXOJIMMOCTH OTBETCTBEHHOTO
OTHOILIEHHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXUUYECKOMY 3/10pPOBBIO;

coONroieHUs TpaBuiI Oe30macHOro OOpalleHHus ¢ BeUIeCTBAaMH B OBITY, MOBCEIHEBHOH JKHU3HH, B
TPYAOBOM AEATEIBHOCTH;

MMOHUMAHUS I[IEHHOCTH TMPAaBWJI HMHIAUBUAYAJbHOTO W KOJJICKTUBHOTO O€30MacHOr0 MOBEACHHUS B
CUTYaIUAX, YTPOXKAIOUUX 30POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUs TMOCJIEACTBUNA M HEMPUSTHUS BPEIHBIX MPUBHIYEK (YMOTPEOICHHS alIKOToJisi, HAPKOTHKOB,
KypeHUs1);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATEIbCKONW AESITENbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM U APYTHX BUJIAX AESITEIBHOCTH;

YCTAHOBKHM Ha aKTUBHOE Y4YacCTHE B PELICHUU MPAKTUYECKHUX 3a7ad COLMAIBLHON HANpaBICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY H3Y4YeHHIO Npodeccuil pa3iMyHOTO poja, B TOM 4YHCIIE HAa OCHOBE
MIPUMEHEHHUS PEIMETHBIX 3HAaHUH 110 XUMUU;

YBKEHUS K TPYAY, JIOJSM TPYJla U pe3yJibTaTaM TPYAOBOU JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHIYaJIbHOH TpAaeKTOPUH OOpazoBaHus, Oymymieit
npodeccun W peanu3ali COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3x010rMUeCcKOro BOCIMTAHUS:

9KOJIOTHUYECKU IIETIECO00PA3HOTO OTHOIICHUS K MPUPOJE KaK UCTOYHUKY CYIIECTBOBAHHS KM3HU Ha
3emire;

MOHMMAaHHUS TJI00ATILHOTO XapakTepa IKOJIOTUYECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHME MPUPOJTHON U COLIMAIBHON CPEMbL;

OCO3HaHUsI HEOOXOTUMOCTH HCIONB30BAaHUS JOCTHKCHHH XUMHUU IS PEIICHUS BOMPOCOB
paloHaIbLHOTO IPUPOIOIOIB30BAHUS;

AKTUBHOT'O HENPUATHS JEUCTBUI, MPUHOCSAIIUX BpEI OKPYKAIOUIEH MNPUPOTHON cpele, YMEHHS
MPOTHO3UPOBATh HEONATONMPHUATHBIE HSKOJIOTHYECKHE TOCIEICTBUS MPEANPUHUMAEMBIX ICHCTBHA U
MpeA0TBpalaTh UX;

HaJUYHUs Pa3BUTOTO SKOJOTMUECKOTO MBIIIJICHUS, YKOJIOTHYECKON KYJIBTYpHI, OINbITA ACATEIHHOCTH
9KOJIOTMYECKON HANpPABICHHOCTH, YMEHHS PyKOBOJACTBOBATHCS UMU B IT03HABATEIbHOM, KOMMYHUKATUBHOMN
Y COLIMAJIbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO IPOTHUBOCTOSTH UICOJIOTHH XeMo(oouH;

7) HEHHOCTH HAYYHOT0 TO3HAHMSL:

MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM U OOIIECTBEHHOM
MIPAKTHUKU;

MOHUMAaHUS CTENU(UKA XUMHUHM KaK HAyKH, OCO3HaHHs €€ pojau B (JOPMUPOBAHUHU PALMOHAIBLHOTO
HAyYHOTO MBIIUICHHUS, CO3JaHUU IEIOCTHOTO TMPEACTABICHUS 00 OKPYXalolleM MHpE KaK O eIUHCTBE
MPUPOJLI U YEJIOBEKA, B TO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHHWH MPOOJIEM COXpPaHCHHS
MIPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOH 3HAYMMOCTH XHMHMHM [UIsl COBPEMEHHOW UIUBWIM3AIUU: B €&
IYMaHHCTHYECKOI HAINpaBICHHOCTH U BaXXHOM POJIM B CO3JaHMM HOBOW 0a3bl MaTepHaIbHON KyJIbTYpPHI, B
pelieHnn Ta00aibHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHUSL YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTHUECKOH,
MUIIEBOM M SKOJIOTMYecKOM Oe30MacHOCTH, B Pa3BUTHUU MEAMLMHBI, 00ECNEYEHUU YCIOBHM yCHEUIHOrOo
TpyJa 1 9KOJOTHYEeCKH KOM(DOPTHOM KU3HH KaXKIOTO YJeHa 0OIeCTBa;



eCTeCTBeHHO-HaquOﬁ TpaMOTHOCTHU: MOHHMAaHUs CYIIHOCTU MCTOJOB INO3HAHUSA, HCIIOJIb3YyCMbBIX B
CCTCCTBCHHBIX HAYyKax, CHOCO6HOCTI/I HCIIOJIB30BATh IIOJYYAaC€MbIC 3HAHHWA [JI aHalu3a U 00BsICHEHUS
SBIICHUI OKpY’)KalOIIer0 MHpa W TPOMCXOIAIIMX B HEM HM3MEHEHUH, YMEHHS JellaTh OOOCHOBaHHbBIE
3aKIIOYCHUST HA OCHOBE HAyUYHBIX (DAKTOB W WMECIOIIMXCS MAHHBIX C IEJIBI0 IMOJYYEHHS JTIOCTOBEPHBIX
BBIBO/IOB,;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIB30BaTh XHMHUYSCKHAE 3HAHUS JUIsl pEIIeHUs TmpodiIeM B
peabHBIX KU3HCHHBIX CHTYAaIINsX;

MHTEpeca K MO3HAHUIO, UCCIICIOBATEIbCKON ICATEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOPAa30BAaHHIO M CaMOOOPA30BAHHIO, K AKTHBHOMY
IMOJIYUYCHHUIO HOBBIX 3HAHUH 10 XUMHH B COOTBETCTBHUH C KU3HEHHBLIMU HOTp€6HOCTHMI/I;

WHTEpeca K 0COOCHHOCTSIM TpYy/la B pa3lu4HBIX chepax mpodhecCuOHATBLHON NeITeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yJbTaThl OCBOEHHS MPOrpaMMbl MO XMMHUU Ha YpPOBHE CpEIHEro oOIIero
o0pa3oBaHMs BKITIOYAOT:

3HAUMMBble Ui (OPMHPOBAHHMS  MHUPOBO33PECHUS  OOydYalOMUXCS  MEXKAUCIHUIUIMHAPHBIC
(MeXTpeqMeTHbIe) OOIIeHAayYHbIC TOHSTHUS, OTPAKAIOIIUE LEJIOCTHOCTh HAYYHOW KapTHHBI MHpa H
cnieun(UKy METO/J0B IO3HAHUS, MCIOJNb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, dHEPIus,
SBIICHHUE, TPOIECC, CHUCTeMa, HAy4yHBIH (HaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UccIeI0BaHNe, HaOM0AeHNE, I3MEPEHNUE, IKCIIEPUMEHT U JPYyTHE);

YHUBEpCAJIbHbIE Yy4eOHble JeWcTBHsS (IIO3HABaTEJbHBIE, KOMMYHUKATHBHBIC, PpETyJISTHBHBIC),
obecrieunBaromue (HopMupoBaHue (YHKIHOHAJIHHOH T'PAaMOTHOCTH U COIMAJIbHOH KOMIETEHIIUH
00yJaromuxcs;

CIIOCOOHOCTh O0YYAIONIMXCSI UCIIOJIB30BATh OCBOCHHBIE MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUCCKHE
3HAHMS ¥ YHUBEPCAIBHBIC YUeOHBIC ICHCTBUS B TO3HABATEIHHON U COLIMAILHON MPAKTHKE.

MeramnpeaMeTHble  pe3ysibTaThl  OTPaXaloT  OBJIAJCHUE  YHHBEPCAIBHBIMU  Y4EOHBIMH
M03HABATEIBHBIMHA, KOMMYHHKATHBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMH.

Ilo3naBaTenbHBbIE YHUBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JJOrnYecKue AeMcTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATE M AKTYaTU3UPOBATH IPOOIIEMY, pacCCMATPUBATh €€ BCECTOPOHHE;

OTIPENIEIIATh LETU IeATEeILHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HMX TOCTHXKCHHS, COOTHOCHUTH
PE3yNbTATHI JEATEIBHOCTH C MTOCTABIEHHBIMHU LIETISIMU;

WCIIOJIb30BaTh MPU OCBOCHUHM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIIEISATh XapaKTEepHbIC
MPU3HAKK TIOHSATUW W yCTaHABIMBAaTh MX B3aUMOCBSA3b, HCIIOJIB30BAaTh COOTBETCTBYIOUIUE TOHSATHUS IS
O0OBSCHEHHS OTIEIBHBIX (DAKTOB U SIBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUY BEUIECTB U XUMHUECKHUX PEaKIIHii;

YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSA3U MEXKIYy N3YUaEeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCCyXJIeHUs (MHIYKTUBHBIC, NE€IyKTUBHBIC, IO aHAJIOTUH), BBIABISATH
3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYJIHUPOBATH BHIBOIBI M 3aKIIFOUCHHS;

MPUMEHSTh B MPOIECCE MO3HAHWS HUCIOJIb3yeMble B XHMUU CHUMBOJIWYECKUE (3HAKOBBIE) MOJEIH,
peoOpa3oBhIBATE MOJICTBHBIC MPEICTABICHHUS — XUMHUYECKHH 3HAK (CHMBOJ) 3JEMEHTa, XUMHYECKas
dbopMyIia, ypaBHCHHE XUMUYCCKOW PEAKIMH — TPU PEIICHUH YYCOHBIX MO3HABATCIBHBIX U MPAKTUICCKUX
3a/1a4, MPUMEHATh Ha3BaHHBIC MOJCIIbHBIC TPEICTABICHUS MJIS BBIIBICHUS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIECTB M XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCJAeA0BaATEIbCKHE TeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O IMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUN;



dbopMynaHpOBaTh LETH U 33JaYd UCCIEOBAaHUS, UCIOJIb30BATH IOCTABICHHBIE U CAMOCTOSTENHHO
c(opMyIHpPOBaHHBIE BOIPOCHI B KAY€CTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI [T (POPMUPOBAHUS TUTIOTE3bI
IO TPOBEPKE MPaBUIBLHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BIa/IETh HABBIKAMHU CaMOCTOSITENILHOTO TUIAHUPOBAHUS U MPOBEICHUS YUYCHUYECKHX HKCIEPUMEHTOB,
COBEPILIECHCTBOBAaTh YMEHHs HAOMIOJAaTh 3a XOJOM IPOIEcCa, CaMOCTOSITEIbHO IPOTHO3MPOBATH €T0
pe3ynbTar, (QOpMyNIHpOBaTh OOOOMIEHHS W BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJbTaTOB
HCCIIEIOBaHMs, COCTABIATh 0OOCHOBAHHBIN OTYET O MpoIeTaHHON padoTe;

MpHOOpETaTh OMBIT YYEHUYECKOM HCCIEeNOBATENIbCKOW M TMPOEKTHOW AESITeNbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOMCKY METOJOB pEILICHHs NpPaKTHUECKUX 3ajad,
MIPUMEHEHHIO PA3JINYHBIX METOIOB TIO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HMCTOYHMKAX HWHPopMaruu (HAYyYHO-TIOMyJISIpHAs JHUTEparypa
XMMUYECKOTO COZEp)KaHUsl, CIpaBOYHbIe MocoOus, pecypcbl MHTepHeTa), aHANIM3UPOBATh HH(DOPMAIIUIO
pa3NUYHBIX BUAOB H  (GOpPM TPEICTaBICHHS, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(dbopMynHupoBaTh 3amMpPOCHl U MPUMEHSTH Pa3TIMYHBIE METOABl MPH TMOUCKE M 0TOOpe MHOpMaluwy,
HE00XOIUMOM ISl BBIOJTHEHUS YUEOHBIX 3a/1a4 ONPEeACIEHHOTO TUIIA,

proOpeTaTh OIMBIT UCTIOIH30BAHUS MHPOPMANMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH M pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMATbHYIO (QopMy MpeacTaBieHus MHpopMaluu (CXeMmbl, rpadukw,
JrarpamMmbl, TaOJIHUIIBI, PUCYHKH U IPYTHE);

WCTIOJIB30BAaTh HAYYHBIH SI3BIK B KayeCTBE CpEICTBA NpU paboTe ¢ XUMHUYECKOW HH(OpMaIuei:
MPUMEHATh MEXNpeaMeTHble ((u3nyeckne W MaTeMaTHMYeCKHE) 3HAKW W CHUMBOJBI, (DOpPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

MCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HATIISTHOCTH.

KoMmyHnKaTHBHBIE yHUBepPCAJIbHbIC YUeOHbIE 1eCTBUA:

3aJ1aBaTh BOTPOCHI IO CYIIECTBY OOCYX/Ia€MOW TEMBI B XOZI€ JUaiora W/WIH JUCKYCCHH,

BBICKa3bIBaTh UeH, GOPMYJIUPOBATH CBOU MPEJIOKEHNUS OTHOCUTENIBHO BBIIOJIHEHUS TPEII0KEHHON
3a/1a4u;

BBICTYIIaTh C  TpPE3CHTaluedl  pe3yJbTaTOB  IO3HABATENbHON  JEATEIBbHOCTH, TOJYYEHHBIX
CaMOCTOSITENIbHO WJIU COBMECTHO CO CBEPCTHHKAMH IIPH BBIMIOJHEHUU XHUMHUYECKOTO SKCIIEPUMEHTA,
MPAaKTUYECKON pabOThI IO UCCIIEOBAHUIO CBOMCTB M3y4YaeMbIX BEILIECTB, pealu3allii y4eOHOro MPOeKTa, U
(GbopMyIHpPOBATH BBHIBOJBI TIO pe3yJIbTaTaM IPOBEAEHHBIX HCCICIOBAHUN IyTEM COTJIACOBAHMS MO3HMIUN B
xoJ1e 00CyKaeHusI 1 0OMEHa MHCHUSIMU.

PeryassiTuBHbIe yHHBepcaJbHbIe YUeOHbIe elicTBHUA:

CaMOCTOSITENIFHO IJIAHUPOBATh U OCYLIECTBIIATH CBOIO MO3HABATEIBHYIO JIEATEIBHOCTD, ONpeaesss eé
LEeNU M 3aJla4d, KOHTPOJIMPOBATh U N0 Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH MpEAIaraéMblii alTOPUTM
JEHCTBUM TIPH BBHITIOJIHEHUH Y4YEOHBIX M HCCIEAOBATEIIbCKUX 3a/ad, BeIOMpaTh HanOosiee 3¢ HEeKTUBHBII
CHoco0 UX pelIeHus ¢ y4ETOM MOyUYEeHUS HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKUX PEAKIUIX;

OCYILIECTBIISATH CAMOKOHTPOJIb ACATEIHHOCTHA HAa OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3ysbTaThl OCBOEHUS MPOTPaMMbl MO XMMHHM Ha YIIIyOJEHHOM ypOBHE HAa ypOBHE
cpenHero oomero oOpa3oBaHMs BKIIOYAIOT creluduieckue Ui yueOHOro mpeamMera «XuMusy HayudHbIe
3HAHUS, YMEHUS U CIOCOObI ACHCTBUI MO OCBOCHMIO, MHTEPIPETAMH M NMPeoOpa30oBaHUIO 3HAHUMN, BUIBI
JESITeTBHOCTH IO TIOTYYCHUIO HOBOTO 3HAHUS U MIPUMEHEHHIO 3HAHUW B Pa3IMUHBIX YYEOHBIX CUTYaIHsX, a
TaK)X€ B peajibHbIX KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C XMMHEH. B mporpamme mo XuMuu npeamMeTHbIE
pe3ynbTaThl MPEICTaBICHBI MO rogam uzydyeHus. [IpenMeTHble pe3yibTaThl OcBoeHUs Kypca «OOmas u
HEOpPraHWYECKas XUMHUD OTPAXKAIOT:

c(OPMHPOBAHHOCTh MPEJCTABICHUNA: O MaTepHajJbHOM EIWHCTBE MHpa, 3aKOHOMEPHOCTIX U
MO03HABAEMOCTH SIBJICHUH NIPUPOIBI, O MECTE U 3HAYCHUN XMMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ PO B



o0ecTeYeHUH yCTOMUMBOrO Pa3BUTHS, B PELICHUU MPOOJIEM HKOJOTHYECKOM, SHEPreTUYeCKON U MUIEBOM
0€30MacHOCTH, B Pa3BUTHH MEIMIMHBI, CO3JJaHWM HOBBIX MAaTEpPHajOB, HOBBIX HCTOYHHKOB JHEPIUH, B
o0ecrnevyeHny palMoHaIbHOTO TPUPOIOTOIb30BaHuUs, B GOPMUPOBAHUN MUPOBO33PEHHUS U OOLIEH KYJIbTYpHhI
YelloBeKa, a TAK)Ke HKOJIOTMYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO U IIPUPOTHOM Cpeie;

BJIQJICHUE CUCTEMOM XUMHYECKUX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAOLIUE TMOHATUS —
XUMHAYECKHI DJIEMEHT, aTOM, SIPO aTOMa, M30TOIBI, JIEKTPOHHAs 000J0YKa aTtoma, S-, p-, d-aTOMHbBIE
opOuTany, OCHOBHOEC M BO30YXIEHHOE COCTOSHHUS aToMa, THOpHAM3aIlMs aTOMHBIX OpOuTaneil, HWOH,
MOJIEKYJIa, BAJIEHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, CTENICHb OKUCIICHHSI, XUMUYECKasl CBS3b (KOBAJIGHTHAS,
HOHHAsl, METAJUIMYECKas, BOJOpOJHAs), KPUCTAJUIMUECKas pemeTka, XUMHUYECKas peaklus, pacTBop,
JJIEKTPOJIUTBI, HEDJIEKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOLMALUsA, CTEIEHb JUCCOLMALMU, BOJOPOIHBIN
MOKa3aTeib, OKUCIUTENh, BOCCTAHOBUTENb, TEIIOBON 3((hEeKT XMMHUYECKON PEeaKIK, CKOPOCTh XUMUYECKOM
peakiuy, XHUMHYECKOe paBHOBECHE, TEOPUU U 3aKOHBI (TE€Opus DIEKTPOJUTHUECKON TUCCOLMAINH,
nepuoauueckui 3akoH J[.M. MenzaeneeBa, 3aKOH COXpPaHEHHMS MAacChl BELIECTB, 3aKOH COXPAaHECHUS U
MIPEBPALICHUS JHEPIrUM INPH XUMHUYECKMX PpEAKLUAX, 3aKOH IIOCTOSHCTBA COCTaBa BEIECTB, 3aKOH
NEHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKHN S3BIK XHMHUHU, MHUPOBO33pEHUYECKHE 3HAHUS,
JeXalye B OCHOBE IMOHMMAHMS NPUYUHHOCTH U CHCTEMHOCTH XHMMHYECKUX SIBJICHUN; COBPEMEHHbIC
IIPEJICTABICHNSI O CTPOCHHUHU BELIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HaJMOJEKYJSIPHOM YpPOBHSX;
MPEJICTaBICHUsIT O MEXaHU3Max XHUMHUYECKUX peaklUuid, TEePpMOJMHAMUYECKMX M  KHUHETHUYECKUX
3aKOHOMEPHOCTSIX MX NPOTEKAHHWs, O XMMHYECKOM pPAaBHOBECHH, PACTBOPAX M JUCHEPCHBIX CHCTEMaX;
(hakToNOrMuecKre CBeIEHUsI O CBOMCTBAaX, COCTaBE, MOTYUYEHUH U 0€30MaCHOM HCIIOJIb30BAHUU Ba)KHEUIITNX
HEOPTraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATEILHOCTH YEIOBEKa, OOLIMX HAYYHBIX HMPUHIUIIAX
XUMHUYECKOTO ITPOU3BOCTBA;

c(OpPMUPOBAHHOCTh YMEHMH: BBISBIATH XapaKT€pHbIE TMPU3HAKK TMOHSTUH, YCTaHABIMBATh UX
B3aUMOCBA3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS NMPH ONMHCAHUM HEOPraHMYECKHUX BELIECTB U UX
IIPEBPALLECHUI;

c(OPMHPOBAHHOCTh YMEHHS MHCIOIb30BaTh XMMUYECKYIO CHUMBOJMKY MJISi COCTaBlIeHHUS (opmyi
BELIECTB U YPaBHEHUN XMMHMUYECKUX peakuui, cucreMarndeckyro HomeHkaatypy (IUPAC) u tpuBuanbHbie
Ha3BaHUs OT/EJIbHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPEENIATh BaICHTHOCTh U CTENCHb OKHCICHUSI XUMHUUYECKUX 2JIEMEHTOB
B COEAVHEHMAX, BUJ XUMHUYECKOM CBA3M (KOBAJIECHTHAs, WMOHHAs, METAJUIMUYECKas, BOJOPOJHAs), THII
KPUCTAJUTMYECKON pEMIETKA KOHKPETHOTO BEILIECTBA;

c(OpMHUPOBAHHOCTh YMEHUS OOBSACHATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT BHJIa XUMHUECKOHN CBSI3H U
TUTMA KPUCTAJNIMYECKOW pEmETKH, OOMEHHBIH U JOHOPHO-AaKIENTOPHBI MeXaHU3Mbl 00pa30BaHUS
KOBAJICHTHOM CBSI3HU;

c(OPMHPOBAHHOCTh YMEHHWH: KIacCH(UIIMPOBATH: HEOPTaHUYECKHE BEIIECTBA 10 HUX COCTaBy,
XUMHUYECKHE PEAKIMK MO Pa3IMYHbIM MpHU3HAKaM (YUCIy M COCTAaBy pearupyroliux BEIIECTB, TEIJIOBOMY
3¢ (deKTy peakiu, U3MEHEHHUIO CTEMIeHEH OKHCIIEHUS AJIIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTaiau3aTopa H
JpPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH IS KIACCU(PHUKAIIMM U3YYaeMbIX BEIIECTB U
XUMHUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHSI PACKphIBaTh CMBICH Tepuomuydeckoro 3akona JI. WM. MenpeneeBa u
JEMOHCTPHUPOBATH €TO0 CUCTEMATH3UPYIOILYI0, O0OBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHUI: XapaKTEPHU30BATh ANEKTPOHHOE CTPOCHUE ATOMOB M HOHOB XUMHUYECKUX
3JIEMEHTOB NepBOro—4uerBéproro nepuonoB Ilepuomnueckoit cucremsl .M. MenaeneeBa, HCHONb3ys
MOHATHUSI «IHEPTreTUUYECKHE YPOBHU», «IHEPreTHUECKHE IMOAYPOBHW», «S-, p-, d-aTOMHBIE OpOUTaNmN»,
«OCHOBHOE U BO30YXIEHHOE DHEPTeTUUECKUE COCTOSIHUS aTOMay; OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COCIUHEHUHU IO nepuoaam u rpynnam llepuoauyeckon cucremsr /.
N. MeHnneneeBa, BaJCHTHBIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHUS MX JJIEKTPOHHBIX
000JI0YEK;



c(hOpPMHUPOBAHHOCTh YMEHUI: XapaKTeprU30BaTh (OMUCHIBATh) OOIME XUMUIECKUE CBOWCTBA BEIICCTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXKIATh CYIICCTBOBAHWE TCHETUYCCKOW CBS3M MEXKAY HEOPTaHWYCCKUMU
BEIIECTBAMH C MMOMOIIBIO0 YPAaBHEHUH COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHIA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX DPEAKIIHIA
MOCPEJICTBOM COCTABIICHUSI AJICKTPOHHOTO OaliaHca AITHX pPEaKIil; peakiuii MOHHOTO OOMEHa MyTEéM
COCTaBJICHUS WX TIOJIHBIX M COKPANICHHBIX WOHHBIX YpaBHEHWH; peakIuid TUAPOJIH3a; pPeaKIHid
KOMILIEKCO00pa3oBaHus (Ha IPUMEPE THAPOKCOKOMIUICKCOB ITMHKA U aTFOMUHHUS );

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHHUS XHUMHUYECKHUX PpEaKIuh C
y4€TOM HX DSHEPreTUYEeCKUX XapaKTEePHCTHUK, XapaKTep H3MEHEHHUS CKOPOCTH XHUMHYECKOW peakiuud B
3aBHCHMOCTH OT Pa3IMYHBIX (DAaKTOPOB, a TAKKE XapaKTep CMEIICHUS XUMHUYECKOIO PAaBHOBECHS IO
BIIMSIHUEM BHEITHUX Bo3jaewcTBui (mpunnun Jle [llarense);

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE pPEaKIUH, JieXkallueé B OCHOBE
MPOMBIIIJICHHOTO TIONYYEHHUsI CEPHOM KHCIOTHI, aMMHaka, OOIIMe Hay4HbIE NPUHIUIBI XUMHYECKUX
MIPOM3BOJICTB; IEJIECO00PA3HOCTh MPUMEHEHHUS HEOPTAaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C
TOYKH 3PEHUS COOTHOIIEHUS PUCK-TI0NIb3a;

c(hOpMHPOBAHHOCTH BJIAJICHUS] CUCTEMOM 3HAaHUN O METO/aX HAyYHOTO MO3HAHUS SBICHUI MPUPOIBI —
HaOIIIO/IeHNE, U3MEpPEHHE, MOJCIUPOBAHNE, DKCIEPUMEHT (pEaNbHBI M MBICIICHHBIN), HCIIONh3yEeMbIX B
€CTECTBCHHBIX HayKax, YMEHUS MPUMCHSITH 3T 3HAHUS MPU IKCIIEPUMEHTATHFHOM HCCIICIOBAHUY BEIICCTB H
Ui OOBSICHEHHMS] XMMHMYECKUX SIBIICHUIH, UMEIONIMX MECTO B TMPUPOJE, MPAKTHUECKOH esSTEIbHOCTH
YelloBeKa U B TIOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHUSI BBISIBJISATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUH C TOHATHSIMH H
MPEJICTABICHUSIMU JIDYTUX €CTECTBEHHO-HAYYHBIX MPEJAMETOB Ui 00Jieeé OCO3HAHHOTO TOHHMAHHS
MaTepHUaJIbLHOTO €JUHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHS MPOBOJAUTH PACUETHI: C HKCIOJIB30BAHUEM TIOHSATUN «MaccoBas OIS
BEIIECTBA B PAcCTBOPE» U «MOJSIpHAsl KOHIIEHTPAIHs»; MacChl BEIIECTBa UM 00BbEMA Tra3a Mo W3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacce WU O0BEMY OJIHOTO W3 YUYACTBYIOIIUX B PEAKIMH BEIIECTB; TEILIOBOTO
spdekTa peaknuu; 3HAYCHHS BOJOPOIHOTO IOKA3aTeNsl PAacTBOPOB KHUCIOT M UIENOYEH C W3BECTHOMH
CTENEHbIO UCCOLMALMU; Macchl (00bEMa, KOMMYECTBa BELIECTBA) MPOAYKTAa PEAKIMH, €CIH OJHO U3
MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOPA C OMpeNeIEHHON MacCOBOM J0Jei pacTBOPEHHOTO BEIIECTBA WIIH
JaHO B U30BITKE (MMEET MPUMECH); TOJIM BHIXO/1a MPOAYKTA PEaKIIuU; OOBEMHBIX OTHOILIICHHH ra30B;

c(OPMUPOBAHHOCTh YMEHHUI: CAMOCTOSTEIFHO TUTAHUPOBATH M TIPOBOIUTH XUMHYCCKHIA SKCTICPUMEHT
(mpoBeseHME peaklMii HMOHHOTO OOMEHa, MOATBEP)KICHHE KayeCTBEHHOIO COCTaBa HEOPTaHWYECKUX
BEIIECTB, OIpeAeJeHHe CpeAbl PACTBOPOB BEIIECTB C MOMOUIbI0 HHAMUKATOPOB, HM3YUYEHUE BIHMSHUS
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peaklud, PelIeHHe SKCIIEPUMEHTAIBHBIX 3a7a4d 10 TeMaM
«Metamney u «Hemeramb») ¢ cOOMIOACHHWEM TMpaBHI OE30MAacHOTO OOpaIIeHUS C BEIIECTBAMU H
JabopaTOpHBIM 000pyI0BaHUEM, (POPMYIIMPOBATH 11€Ih UCCIICIOBAHMS, MPEJACTABIATh B pa3IudHON Gopme
PE3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBAThH U OIIEHUBATh X JOCTOBEPHOCTD;

cOpPMHUPOBAHHOCTh YMEHHWIA: COOJIIO/IaTh TMpaBWIA TOJH30BAHUS XHUMHUYECKOH TMOCYIOoH W
a00opaTOpHBIM  O0OpYJOBaHUEM, OOpAIEHHUS C BEIIECTBAMH B COOTBETCTBHU C HMHCTPYKIMSMHU IO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB, KOJOTHYECKH 1I€IECO00pa3HOro MOBEIEHUS B OBITY U
TPYIOBOU MAESITENFHOCTH B IIENSAX COXPAHEHHUS CBOETO 3[0POBBS, OKPY’KAIOUIEH MPUPOIHOW Cpelasl U
JOCTHXKEHHsSI €€ YCTOWYMBOTO pAa3BUTHUS, OCO3HABaTh OMACHOCTh TOKCHYECKOTO MACHCTBHS HAa JKUBBIC
OpTraHU3MBI OTIPEICIIEHHBIX HEOPTAHUICCKUX BEIECTB, IIOHUMAs CMBICH mokaszarens [1/1K;

c(OpMHPOBAHHOCTh YMEHMI: OCYIIECTBIATH LI€JICHANPABICHHBIN MOUCK XUMUYECKOW MH(POpPMAIUH B
pa3IMYHBIX UCTOYHHMKAX (HayyHas M ydeOHO-HayyHas IJUTEpaTypa, CPeACTBa MaccoBOil WHGOpMaIuH,
WNuTepHer u npyrue), KPUTUYECKU aHAJIM3UPOBATh XUMHUYECKYIO WHGPOpMAIUIO, MepepadaThiBaTh €€ H
WCIIOJIH30BaTh B COOTBETCTBUHU C TTOCTABJICHHOMN yUeOHOM 3a1aueH.
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bu6moreka [JOK
https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
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Tema 1: Ctpoenue BemecTna (18 yacon)

1

[ToBTOpEeHue kypca xumuu 3a 10
KJ1acc

bu6mmorexa [IOK
https://m.edsoo.ru/7
41837¢

Bxo1HOM KOHTPOJIb

bu6mmorexa [IOK
https://m.edsoo.ru/7
141837¢

CrpoeHune atoma

bubmmorexa [JOK
https://m.edsoo.ru/7
41837¢

CocTosiHHE AIIEKTPOHA B aTOME

bu6mmorexa [IOK
https://m.edsoo.ru/7
141837¢

DJeKTpOHHBIE KOHPUTypaly aToMa

bubmuoreka [JOK
https://m.edsoo.ru/7
41837¢

H3MeHeHnne aTOMHOT0 paaunyca,
o0Opa3oBaHHNE HOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7
41837¢

Pemenue 3agau no reme ctpoeHue
aToma

bubmuoreka [JOK
https://m.edsoo.ru/7
f41837¢

10

XUMHYECKas CBI3b

bu6mmoreka [IOK
https://m.edsoo.ru/7
41837¢

11

DNEeKTPOOTPULATENIBHOCTD

bubmuoreka [JOK
https://m.edsoo.ru/7
f41837¢

12

Honnag cBa3b

bubmuoreka [JOK
https://m.edsoo.ru/7
41837¢

13

KoBanenTHas cBsI3b

bu6mmorexa [IOK
https://m.edsoo.ru/7
141837¢

15

HeBanenTHbie B3auMOaeUCTBUSA

bubmmoreka [JOK
https://m.edsoo.ru/7
41837¢

16

Kpucrannmyeckue pemeTku

bu6mmorexa [IOK
https://m.edsoo.ru/7
41837¢

17

peuieHue 3a1ay 1o reMe XuMu4eckas
CBSI3b

bubmuoreka [JOK
https://m.edsoo.ru/7
f41837¢

18

K.p. Ne 1 Crpoenue BemiectBa

bu6mmoreka [IOK
https://m.edsoo.ru/7
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Tema 2: 3aK0OHOMEpPHOCTH NPOTEKAHMUS PeaKIHii

(22 yaca)

19 | IlpeBpauienue sHEPrun Npu 1 bu6nuorexa [IOK
XUMHAYECKHX PEaKIUsIX. https://m.edsoo.ru/7
Tepmoxumus. f41837¢

20 | TepMOXUMHUYECKUE PACUETHI 2 bubnnorexa [JOK

https://m.edsoo.ru/7
f41837c

22 | XuMuyeckas KHHETHKA 1 bubmmoreka [JOK

https://m.edsoo.ru/7
f41837¢

23 | CkopocTh peakiuu 2 bubmuorexka [JOK

https://m.edsoo.ru/7
f41837¢

25 | Ckopoctb peakiuu. Katanus 1 bubmmoreka [JOK

https://m.edsoo.ru/7
f41837c

26 | Pemenue 3amauy CKOPOCTh peakiuu 2 bubmuorexa [JOK

https://m.edsoo.ru/7
f41837¢

28 | XumMuueckoe paBHOBECHE 2 bubanorexa [JOK

https://m.edsoo.ru/7
f41837c

30 | Pemrenune 3amay « XUMHYECKOE 1 bu6nunoreka [JOK
paBHOBECHECH https://m.edsoo.ru/7

f41837¢

31 | dakTopsl onpeAensonme 1 bubnnorexa [JOK
HaIpaBJICHUE IPOTEKAHUS https://m.edsoo.ru/7
XUMHUYECKHUX peaKIMi DHTAIbIMS U f41837¢
Ontponus Dueprus ['ndoca

32 | Crexuomerpus 1 bubnuorexa [JOK

https://m.edsoo.ru/7
f41837c

33 | KonuuecTBo BemniecTBa. Perenue 3 bubmmoreka [JOK
3a7a4 https://m.edsoo.ru/7

f41837c

35 | 'oMOreHHbIE U TeTEPOTeHHBIE 1 bubmuorexa [JOK
CUCTEMBI https://m.edsoo.ru/7

f41837¢

36 | PactBopsbl 3 bubmmoreka [JOK

https://m.edsoo.ru/7
f41837c

39 | Pemenue 3agau PactBopbl 1 bu6mmoreka [IOK

https://m.edsoo.ru/7
f41837¢

40 | K.p. Ne 2 3akonomepHocTH 1 bubmuorexa [JOK
MPOTEKAHUS XUMHUECKHUX PeaKIIHii https://m.edsoo.ru/7

f41837c
Tema 3 BemecTBa 1 0CHOBHBIE THIIBI UX
B3anmonaencTeus (39 yacoB)

41 | Knaccudukanus HeOpraHHIECKUX 1 bu6nuorexa [IOK
BEIIIECTB https://m.edsoo.ru/7

f41837¢

42 | Knaccuduxanus peakimii 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7

f41837¢
43 | Pemenue 3ama4 bubnuorexa [JOK
https://m.edsoo.ru/7
f41837¢
44 | IO bubmuoreka [JOK
https://m.edsoo.ru/7
f41837¢
45 | quccoumarys KUCIOT, OCHOBAaHUU H bu6mmorexa [IOK
coJer https://m.edsoo.ru/7
f41837¢
46 | Pemrenue 3agau bu6nmnoreka [JOK
https://m.edsoo.ru/7
f41837¢
47 | Peakuuu HeWTpanu3anuu bu6mmoreka [IOK
https://m.edsoo.ru/7
f41837¢
48 | B3aumoneiicTBue cojiel ¢ KUCIOTaMu bubmmoreka [JOK
https://m.edsoo.ru/7
f41837¢
49 | B3anMoaelcTBHUE COJIEH C bu6mmoreka [IOK
OCHOBaHMSIMHU https://m.edsoo.ru/7
f41837¢
50 | B3aumopeiicTBue coseit ¢ consimu bubmuorexa [JOK
https://m.edsoo.ru/7
f41837¢
51 | Peakuuu ¢ yuactuem KUCHIBIX COJEeH bu6nunoreka [JOK
https://m.edsoo.ru/7
f41837¢
52 | I'maponus coneit bubnnorexa [JOK
https://m.edsoo.ru/7
f41837¢
53 | Pemrenue 3amau bu6nmoreka [JOK
https://m.edsoo.ru/7
f41837¢
54 | ILp. Ne 1 'maponus coneit bubmuorexka [JOK
https://m.edsoo.ru/7
f41837¢
55 | AmdoTtepHbIe OKCUABI U TUAPOKCUIBI bubmmoreka [JOK
https://m.edsoo.ru/7
f41837¢
56 | Peaknuu aMmoTepHBIX OKCHUIOB B bubmuorexka [JOK
pacruiaBe https://m.edsoo.ru/7
f41837¢
57 | Peakuuu aMmpOTEpHBIX OKCUIIOB U bubmmoreka [JOK
THUAPOKCHJIOB B PaCTBOPE https://m.edsoo.ru/7
f41837¢
58 | Peakumu coJjieii METaIOB, bu6nmoreka [JOK
oOpa3yrommx aMmpoTepHbIC https://m.edsoo.ru/7
COEIUHEHUS 41837¢
59 | K.p. Ne 3 Xumnueckas peaxiust. TO/] bubnuorexa [JOK
https://m.edsoo.ru/7
f41837¢
60 | BomopoaHslil moka3aremnb bu6nmoreka [JOK

https://m.edsoo.ru/7
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f41837¢

61 | BydepHbie cucteMsbl bu6nuoreka [IOK
https://m.edsoo.ru/7
f41837¢
62 | 3nauenue pH Ouosoruueckux cpen bubnuorexa [JOK
https://m.edsoo.ru/7
f41837¢
63 | bydepHblie cucTeMbl OpraHuzMa bu6nuorexa [IOK
https://m.edsoo.ru/7
f41837¢
64 | B3auMocBs3b Oy pEepHBIX CUCTEM bubnuorexa [JOK
OpraHu3Ma 4yeiaoBeKa https://m.edsoo.ru/7
f41837¢
65 | Hapymienue KuciaoTHO-OCHOBHOTO bubmmoreka [JOK
COCTOSIHHSI OpTaHH3Ma https://m.edsoo.ru/7
f41837¢
66 | Pemenue 3amay bu6mmorexa [IOK
https://m.edsoo.ru/7
f41837¢
67 | CteneHb OKUCICHUS bubmmoreka [JOK
https://m.edsoo.ru/7
f41837¢
68 | OKMCIUTEIHLHO-BOCCTAHOBUTEIbHbIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/7
f41837¢
72 | Pemenne 3aga4 OKUCITUTEIHHO- bubmuorexa [JOK
BOCCTaHOBUTEJIbHBIC PEAKIIHH https://m.edsoo.ru/7
f41837¢
73 | DnexTponns bu6nuorexa [IOK
https://m.edsoo.ru/7
f41837¢
74 | Pemenue 3a1a4 DIEKTPOIU3 bubnuorexa [JOK
https://m.edsoo.ru/7
f41837¢
75 | KomImuiekcHbIe COeTMHEHUS bubmmoreka [JOK
https://m.edsoo.ru/7
f41837¢
76 | Pemenue 3amay bu6mmorexa [IOK
https://m.edsoo.ru/7
f41837¢
77 | IL.P. Ne 2 T'uipOKCOKOMILIIEKCHI bubmmoreka [JOK
MeETaJlJIOB https://m.edsoo.ru/7
f41837¢
78 | K.p. Ne 3 OCHOBHBIE THUIIBI bubmuorexka [JOK
B3aMMO/ICHCTBHS BEIIECTB https://m.edsoo.ru/7
f41837¢
Tema 4 Xumusi 351eMeHTOB (89 4acoB)
79 | Knaccuduxamus 3n1eMeHTOB bu6nunoreka [JOK
https://m.edsoo.ru/7
f41837¢
80 | s-a;eMeHThI bubmuorexa [JOK
https://m.edsoo.ru/7
f41837¢
81 | p-a;meMeHThI bubmmoreka [JOK

https://m.edsoo.ru/7
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f41837¢

82

d-3i1eMEHTEI

bubmmoreka [JOK
https://m.edsoo.ru/7
41837¢

&3

Bonopon

bu6mmorexa [IOK
https://m.edsoo.ru/7
141837¢

84

Kucnopon

bubmmoreka [JOK
https://m.edsoo.ru/7
41837¢

85

Bopa. Ilepokcun Bogopona

bu6mmorexa [IOK
https://m.edsoo.ru/7
141837¢

86

Pemenue 3amau

bubmuoreka [JOK
https://m.edsoo.ru/7
f41837¢

87

IL.p. Ne 3 Bogopon, Kucnopon

bu6mmorexa [IOK
https://m.edsoo.ru/7
41837¢

88

K.p. Ne 4 Bonopon, Kucnopon

bubmuoreka [JOK
https://m.edsoo.ru/7
f41837¢

89

["anoreHsl

bubmuoreka [JOK
https://m.edsoo.ru/7
41837¢

91

l'anorenoBomopoabl

bu6mmoreka [IOK
https://m.edsoo.ru/7
141837¢

92

Kucnopoacoaepxuiiye coeTuHEeHUS
rajJoreHoB

bubmuoreka [JOK
https://m.edsoo.ru/7
41837¢

93

Pemenue 3amau

bu6mmorexa [IOK
https://m.edsoo.ru/7
141837¢

94

[L.p. Ne 4 T'anorenst

bubmuoreka [JOK
https://m.edsoo.ru/7
f41837¢

95

Cepa

bu6mmorexa [IOK
https://m.edsoo.ru/7
41837¢

96

CepoBoniopo, cynbhuabt

bubmuoreka [JOK
https://m.edsoo.ru/7
f41837¢

97

Kucnopoaconepxaiye coeTMHCHHS
Cephl

bu6mmoreka [IOK
https://m.edsoo.ru/7
41837¢

101

Pemenue 3amau

bu6mmorexa [IOK
https://m.edsoo.ru/7
141837¢

102

ILp. Ne 5 CgoiicTBa cepsl u ero
COeTUHEHUN

bubmuoreka [JOK
https://m.edsoo.ru/7
41837¢

103

K.p. Ne 5 I'anorens1. Cepa

bu6mmorexa [IOK
https://m.edsoo.ru/7
141837¢
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104 | A3zot u docdop bubmmoreka [JOK
https://m.edsoo.ru/7
f41837¢
105 | Coenunenus a3ora -3 bu6nunoreka [JOK
https://m.edsoo.ru/7
f41837¢
106 | Kucnoponacoaepskaiiue coeTMHCHUS bu6mmorexa [IOK
asoTa https://m.edsoo.ru/7
f41837¢
110 | Pemrenue 3amau bu6nmnoreka [JOK
https://m.edsoo.ru/7
f41837¢
111 | ®octhop u ero coequHEeHUS bubnnorexa [JOK
https://m.edsoo.ru/7
f41837¢
115 | Pemienue 3agau @ocdop u ero bubmmoreka [JOK
COEINHEHUS https://m.edsoo.ru/7
f41837¢
116 | IL.p. Ne 6 [lonydeHue u cBOMCTBa bubmuorexka [JOK
aMMHaKa https://m.edsoo.ru/7
f41837¢
117 | Yrnepona u ero coequHeHus bubmmoreka [JOK
https://m.edsoo.ru/7
f41837¢
121 | Pewenue 3amgau Yriepon u ero bu6nuoreka [JOK
COEIUHEHNS https://m.edsoo.ru/7
f41837¢
122 | KpemHMiI U €r0 COeMHEHUS bubanorexa [JOK
https://m.edsoo.ru/7
f41837¢
124 | Pewenue 3anau Kpemnauii u ero bu6nmoreka [JOK
COEIUHEHNS https://m.edsoo.ru/7
f41837¢
125 | IL.p. Ne 7 CoenuHeHUs] KpEMHHUS U bubnnorexa [JOK
yraepoaa https://m.edsoo.ru/7
f41837¢
126 | K.p. Ne 6 Azort, dhocdop, yriepon, bubmmoreka [JOK
KpEeMHHI https://m.edsoo.ru/7
f41837¢
127 | lllemouHbIe U MIECI0YHO3EMEIIBHBIC bu6mmoreka [IOK
METaJlIBl U UX COCAUHCHHS https://m.edsoo.ru/7
f41837¢
131 | IL.p. Ne 8 llenounsie u bubmmoreka [JOK
LIEJIOYHO3EMEILHbBIE METAJUIBI U UX https://m.edsoo.ru/7
COCAUHCHHMS f41837¢
132 | ATroMuHHUI U €0 COeIUHEHUS bu6mmorexa [IOK
https://m.edsoo.ru/7
f41837¢
134 | Pemenne 3amaq ATIOMAHAN B €TO bu6mmorexa [IOK
COEIUHEHUS https://m.edsoo.ru/7
f41837¢
135 | IL.p. Ne 8 AnroMuHuUH U €ro bu6nuorexa [IOK
COEIUHEHNS https://m.edsoo.ru/7
f41837¢
136 | K.P. No 7 MeTayuibl riaBHBIX bubnuoreka [JOK
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MOJTPYTII https://m.edsoo.ru/7
f41837¢
137 | Metasmibl TOOOYHBIX MOATPYIIT bubnnorexa [JOK
https://m.edsoo.ru/7
f41837¢
138 | Xpom u ero coeiMHEHUs bu6nuoreka [JOK
https://m.edsoo.ru/7
f41837¢
141 | Pewenue 3agau XpoM U €ro bubnnorexa [JOK
COEIUHEHUS https://m.edsoo.ru/7
f41837¢
142 | IL.p. Ne 9 Xpom 1 ero coequHeHus bu6nuoreka [IOK
https://m.edsoo.ru/7
f41837¢
143 | Mapranen u ero coe AMHEHUS bu6mmoreka [IOK
https://m.edsoo.ru/7
f41837¢
145 | IL.p. Ne 10 Mapranen u ero bubmmoreka [JOK
COEIMHEHUS https://m.edsoo.ru/7
f41837¢
146 | JKene3o u ero coenMHEHU bu6mmoreka [IOK
https://m.edsoo.ru/7
f41837¢
149 | Pemenwne 3amaq JXKene3o u ero bu6mmorexa [IOK
COEIUHEHUS https://m.edsoo.ru/7
f41837¢
150 | IL.p. Ne 11 Kene3o u ero coeguHeHUs bu6nunoreka [JOK
https://m.edsoo.ru/7
f41837¢
151 | Menap 1 ee coeTMHEHUS bu6mmorexa [IOK
https://m.edsoo.ru/7
f41837¢
154 | Pemnrenue 3amau Menn u ee bu6nmoreka [JOK
COEIUHEHNS https://m.edsoo.ru/7
f41837¢
155 | I1. p. Ne 12 Menp v ee coeuHEeHUs bu6mmorekxa [IOK
https://m.edsoo.ru/7
f41837¢
156 | Cepebpo u ero coeqMHECHUS bubmmoreka [JOK
https://m.edsoo.ru/7
f41837¢
157 | IluHK ¥ ero coeauHEHUS bu6mmoreka [IOK
https://m.edsoo.ru/7
f41837¢
159 | Pemenne 3amau Llunk u ero bubmmoreka [JOK
COEINHEHUS https://m.edsoo.ru/7
f41837¢
160 | IL.p. Ne 13 [luHK ¥ ero coeIUHEHUs bubmuorexka [JOK
https://m.edsoo.ru/7
f41837¢
161 | K.p. Ne 7 Meranibl mo60YHBIX bubnnorexa [JOK
MOATPYII https://m.edsoo.ru/7
f41837¢
IloBTOpenue u 0600menue (9 4)
162 \ KauecTBeHHbIE peakiuy Ha bu6mmoreka [JOK
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HCOPraHNYCCKUC BCUICCTBA

https://m.edsoo.ru/7

f41837¢
164 | IL.p. Ne 14 Pemenue bubnnorexa [JOK
AKCIIEPUMEHTAIbHBIX 3a7a4 https://m.edsoo.ru/7
f41837¢
165 | Pemenue 3amanuii EI'D bu6nuoreka [JOK
https://m.edsoo.ru/7
f41837¢
167 | IloBTOpeHue u 0000IICHHE 3a KypC bubmuorexa [JOK
XAMUH https://m.edsoo.ru/7
f41837¢
169 | Utoroast KOHTpOJbHas paboTa bu6nuoreka [IOK
https://m.edsoo.ru/7
f41837¢
170 | UtoroBsiil ypok. AHaIU3

KOHTPOJIbHOU pabOThI
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