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MHOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamMma mo XMMHUH Ha YpPOBHE cpelHero oOiiero oOpazoBaHusi pa3paboTaHa Ha ocHoBe dDejepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3zoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUN K pe3yjibTaTaM OCBOCHHS
dbenepanbHOil OOpa3zoBarenbHOM TmporpamMmbl  cpeaHero obmero o6pazoBanusi(GOIl COO), mnpeacTaBIeHHBIX B
denepanbHOM TOCyAapcTBEHHOM oOpa3oBarenbHoM cTanaapre COO, c¢ yuérom Konmenmuu mnpenogaBanus y4eOHOTO
npenMera «Xumus» B oOpa3zoBareibHBIX opraHuzanusx Poccuiickoit ®@eaepanuu, peanu3ylOLUX OCHOBHBIE
oOpazoBaTebHbIE TPOTrpaMMBbl, U OCHOBHBIX TOJIOKeHHM «CTpaTeruu pa3BuTus BocnuTaHus B Poccuiickoit ®denepanuu Ha
nepuona 110 2025 roga» (Pacnopspxkenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHUS Ha YPOBHE YIiyOJEHHOTO M3YUYEHUS 3aHUMAeT BaXKHOE MECTO B CUCTEME €CTECTBEHHO-HAYYHOTro 00pa3oBaHMs
yuamuxcs 10-11 kmaccoB. M3ydenwe mnpenmera, peanuszyeMoe B YCIOBUAX JH((EPEHIIMPOBAHHOTO, MNPO(UIHHOTO
oOydeHusl, TMPU3BAHO OOecHeunTh O00IIe00pPa30BaATENbHYI0 M OOMIEKYJbTYPHYIO TOJTOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOUMYIO ISl aalTallud UX K OBICTPO MEHSIIONIMMCSI YCIOBUSAM >KM3HM B COLIMYME, a TaKXkKe ISl MPOJOJIKEHUS
oOydeHHs] B OpraHu3alusix MPOQPECCHOHAIBHOIO 00pa3oBaHUs, B KOTOPBIX XUMHS SBISETCS OJHOM M3 MPUOPUTETHBIX
JTUCITUTUINH.

B nporpamme mo xumMuu HazHadeHHE MpeaMeTa «XUMUS» MONYy4YaeT MOAPOOHYI0 MHTEPIIPETAIUI0O B COOTBETCTBUU C
ocHoBonosaratomuMu nojgoxkeHussMu I'OC COO o B3anMo00yCIOBIEHHOCTH LIETIEH, COAEpKaHus, Pe3yIbTaTOB 00yUeHHUs
U TpeOOBaHMIl K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB. CBHUIETEIBCTBOM TOMY SBISIIOTCS CIEIYIONIUE BBIOTHIEMBIC
IPOrpaMMOU 10 XUMHH (PYHKITUU:

e MH(POPMAIMOHHO-METOAMYECKAs, peaau3ainus KOTOpOW oOecreunBaeT TMONYYCHHE TMPEACTABICHHUS O MEeNsX,
collepKaHUM, OOIIeH cTpaTerud OOyYeHHWs, BOCIHTAHMS M PAa3BUTUS OOYYaIONIUXCS CpPEICTBAMH TPEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OpraHU3alMOHHO-IUIAHUPYIONIAs, KOTOpas NpPeAyCMAaTpUBAET OIpEAeiIeHUEe: NPUHIUIIOB CTPYKTYpUPOBAaHUS H
MOCJICTIOBATEIPHOCTA HW3Y4YEHHUsS] y4eOHOTO MaTepuaina, KOJWYECTBEHHBIX W KaYeCTBEHHBIX €T0 XapaKTEPHCTHK;



MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEILHOM OCHOBBI KOHTPOJSL M OIICHKM 00pa30BaTENbHBIX JOCTUKEHUM
0o0y4Jaromuxcs B paMKax UTOTOBOM aTTecTaluu B opMe €IMHOTO TOCYAAPCTBEHHOTO 9K3aMEHa M0 XUMUHU.

[Iporpamma ajist yriryOiaEHHOTO U3YUECHHS] XUMUU:

e YCTAaHABJIMBAECT WHBAPUAHTHOE IMPEIMETHOE COJIep)KaHHe, O00s3aTeNIbHOE MJI W3YYEHUS B paMKax OTACIbHBIX
npoduieH, npeaycMaTpuBaeT paclpeielieHe U CTPYKTYPUPOBaHUE €ro IO KjiaccaM, OCHOBHBIM COJIepKaTeIbHBIM
JTUHUAM/pa3fienaM Kypca;

e aéT MpUMEPHOE pacrpe/iesieHne yaeOHOro BpeMeHH, PeKOMEHYEeMOr0 ISl U3yYeHUs! OTACIbHBIX TEM;

e TMpeajiaraeT MPUMEPHYIO MOCJIEeA0BATEILHOCTh U3YUCHUSI YIEOHOT0 MaTepuaia ¢ yu€ToM JIOTMKU TOCTPOEHUs Kypca,
BHYTPHUIIPEAMETHBIX U MEKIPEIMETHBIX CBSI3CH;

e MaéT METOJAMYECKYI0 HHTEPIPETAIMIO IIeJIe W 3ajad M3y4eHHs MpeaMera Ha YriyOoJEHHOM YpOBHE C Y4&€TOM
COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpeJaHero oOmiero oOpa3oBaHMs, COJEPKATEIbHOW XapaKTePUCTUKU
IUIAHUPYEMBIX PE3YJIbTATOB OCBOSHUS OCHOBHOM 00pa3oBaTENIbHOM MpOrpamMMbl CpPeAHEro OOIIero 0o0pa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TakK)Ke C Y4ETOM OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIBHBIX
JeNUCTBUIM 00y4aroIIerocs 0 OCBOEHUIO COJEPKaHUs MPeIMETa.

[lo BcemM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XUMHUH MPEIyCMOTpPEHA NMPEEeMCTBEHHOCTh C 0OyYeHHMEM XUMHUHU Ha
ypOBHE OCHOBHOrO 00IIero oOpa3oBaHusA. 3a TpelesaMd YCTaHOBJIEHHOW MpPOTpaMMON 1O XUMHUHU 00s3aTeIbHOM
(MHBapHaHTHOW) COCTABIAIONIEH colepKaHUs y4eOHOro ImpeaMeTa «XHUMHs» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro
BapUATHBHOMN COCTABIISIIONIEH, KOTOpasi JOJKHA OMPENENSAThCS B COOTBETCTBUU C HAIPABICHHEM KOHKPETHOTO MpOQuis
o0y4eHHUSI.

B cootBetcTBUY ¢ KOHIIeNTyanbHbIMU TTONIOkeHUSIMU PI'OC COO 0 Ha3HaYeHUH MPEMETOB 6A30BOTO U YII1yOIEHHOTO
ypoBHEH B cucteme nudGepeHIIMPOBAHHOTO OOyUYCHHMsI Ha ypOBHE cpeaHero oOmiero oOpa3oBaHUS XHMHUS Ha YPOBHE
yrayOn€HHOTO M3YYCHHs HApaBlIeH HA Pean3aliio MPEEeMCTBEHHOCTH C MOCIEAYIONUM ATAllOM MOTYYeHUS! XUMHYECKOTO
o0Opa30oBaHus B paMKaxX U3Y4EeHHUS CIEIUATBHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX AUCIIUIUIMH B By3aX U OpPraHU3AINAX
cpenHero mnpodeccuoHANbHOTO oOOpa3oBaHus. B  3Tol  cBs3W wu3yueHue nmnpeameTa «XHUMHS» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha PACHIMPEHUE U YTITyOJIeHNEe TEOPETUYECKON U MPAKTUIECKON MOATOTOBKH 00YJaIONTUXCsI, BRIOPABIIAX
onpenenéHAbI MPoGuITh 00YISHUS, B TOM YHCIIE C TIEPCIIEKTUBOM MOCIEYIONIETO MOTyYeHUS XUMHIECKOTO 00pa30BaHMsI B



opranuzanusax mnpodeccuonaipHoro odpazoBanus. Hapsany c stum, B cBete TpeboBanuii ®I'OC COO k miaHUpyeMbIM
pe3yabTataM OCcBOeHHs (elepanbHOl 00pa3oBaTEeIbHON MPOTrpaMMbl CPEHEr0 OOIIEero oOpa3oBaHMs U3YyUYeHUE IMpeaMeTra
«XUMHUSA» OpPUEHTHPOBAHO TaKKe€ Ha pEIICHHWE 3a7ad BOCIUTAHHMS M COLMAIBHOTO pAa3BUTUS OOydYalOmUXCs, Ha
dbopmupoBaHue y HUX OOIIECUHTEINICKTYyaIbHBIX YMEHUM, YMEHHH palMoHaIM3aluu ydyeOHOro Tpyaa M 000O0IIEHHBIX
CHI0CO00B ACSITETFHOCTH, UMEIOIINX MEKIUCITUTUTMHAPHBIN, HAIPEIMETHBINA XapakTep.

CocTaBnsomumMu TpeaMeTa «XUMHUS» Ha ypOoBHE YIIyONEHHOTO W3YYECHHS SBISIOTCA YIAyONEHHBIE KypChl —
«Oprannyeckass xumuss» U «OOImas U HeopraHudeckas XuMus». lIpu ompeneneHUu MOIXOA0B K OTOOPY M CTPYKTYPHOM
OpTaHU3aIMU COJEPIKAHUS ATUX KypCOB B MPOrpaMMe MO0 XUMHUU 3a OCHOBY NpuHATH nonoxkenuss I'OC COO o pazmuuusx
0a30BOro M yriry0oJIEHHOTO YpPOBHEH U3yUYeHUs MpEeAMETA.

OcHoBY conepxkanus KypcoB «Oprannueckas xumus» U «OO0I1ast 1 HeoOpraHudeckasi XUMUs COCTaBIISIET COBOKYITHOCTh
NPEIMETHBIX 3HAHUH M YMEHUWH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO MU3YYCHHUs MpeAMeTa. JTa CUCTEMa 3HAHUH IMOJTydaeT
ONpeeIEHHOE TEOPETUYECKOE JIOMOJIHEHHE, TO3BOJSIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUN 00BEM
¢dakronoruueckoro wmartepuana. Tak, Ha yriyOJI€HHOM YpOBHE WU3y4eHHs mpeaMera oOecreyeHa BO3MOXKHOCTD
3HAYUTEIBHOTO yBEIWYeHUsI 00bEMa 3HAHUN 0 XMMHUYECKHUX JIEMEHTaX M CBOMCTBaX MX COCIMHEHHUI Ha OCHOBE PaCIIMpPEHUs
U yrayOJeHusi MpeJCTaBICHUN O CTPOCHUM BEIECTBA, XMMUYECKOW CBSI3M M 3aKOHOMEPHOCTSX MPOTEKaHUS PEakiui,
paccMaTpUBAeMBbIX C TOYKH 3pPEHUS XUMHYECKOW KUHETUKH W TepMOAMHAMUKU. M3ydeHune mneproauyecKoro 3akoHa H
[lepronnyeckoit CUCTEMbI XUMUYECKUX DJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAaHUYECKUX MPEICTABICHUIX
O CTPOEHUM aToMa. XMMUYECKasi CBA3b OOBSICHSAETCS C TOYKU 3PEHUSI SHEPreTUUECKUX M3MEHEHUHU npu €€ oOpa3oBaHUU U
pa3pyllieHud, a Takke C TOYKA 3pEHHUs MeXaHW3MOB e€ oOpasoBaHus. M3ydeHue THUIOB peakiuii JOTOTHSIETCS
dbopMHUpOBaHUEM TMPEICTABICHUN 00 ANEKTPOXMMHUYECKUX IMPOIIECCaX M AJIEKTPOJIM3E PACIJIaBOB U PACTBOPOB BellecTB. B
Kypce OpraHM4ecKol XMMHUHU IMpPHU PACCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH COEIHMHEHUH ynaenseTcss 0co0oe BHUMAaHUE
BOIIpOcaM 00 3JEKTPOHHBIX 3PP EeKTax, 0 B3AUMHOM BIMSHUU aTOMOB B MOJIEKYJIAX U MEXaHU3MaX PEaKIni.

Ocoboe 3HaueHHWE UMEET TO, YTO Ha COJEp)KaHHE KypCOB XUMHMH YIIyOJEHHOrO YPOBHS M3Y4YEHMs AJIsl KIJIAcCOB
onpenenéHHoro mpoduis (TIaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep MOMOJHEHHWHA K 0OIIel CUcTeMe MpeaMEeTHBIX
3HAHWM) OKA3bIBAIOT BIUSHUE CMEXKHBIE MpEAMETHL. Tak, Hampumep, B COJAEPKaHUM TpeaMeTa IJisi KIacCOB XHUMHUKO-
¢usnueckoro npoduiis 60IbII0E 3HAYCHUE OYAYT UMETh AIEMEHTHl y4eOHOTO MaTepHuaia mo oomei xumuun. [Ipu nzyyenun



mpeaMeTa B IaHHOM ClIy4ae akIeHT OyJIeT clieJlaH Ha OOITHOCTh METO/I0B MO3HAHMsI, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHUH U
B (pU3HKE: aTOMHO-MOJIEKYJIsipHast Teopust (MOJIEKYyJIIpHasi Teopusi B PU3HKE), 3aKOHBI COXPAHEHHUS MACChl U SHEPTUH, 3aKOHBI
TEPMOJIMHAMHUKH, SJICKTPOJIN3A, MPEACTABICHUS O CTPOCHHUH BEILIECTB U JIPYTOE€.

B 10 xe BpeMs B colep)KaHUM MpeaMeTa JJisi KJIACCOB XUMHUKO-OMOJIOrMYeCKOro mpoduiis OONbIINN yIeTbHBIA BEC
Oyner uMeTh OpraHudeckas XuMus. B 3ToM ciydae mNpeaocTaBiIseTcss BO3MOXKHOCTH Il Oojiee 00CTOATEIbHOTrO
pPacCMOTPEHUs XUMHUYECKOM OpraHu3alli KIETKH KaK OMOJOTHYECKOW CHUCTEMBI, B COCTaB KOTOPOM BXOIST, K MPUMEpY,
TaKhe CTPYKTYPHBIC KOMIIOHEHTHI, KaK JIMIIHUbI, OCJIKH, YIIEBO/IbI, HYKJIEUHOBBIC KUCIOTHI U apyrue. [Ipu 3ToM 3HaHUS O
COCTaB€ M CBOWMCTBAaX MPEJICTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIYKaT OCHOBOW ISl M3YYEHHS
CYIIIHOCTH MPOIECCOB POTOCUHTE3A, JIbIXaHUS, TTUIIEBAPCHHUS.

B mnane ¢gopmupoBaHus OCHOB HAy4YHOT'O MHUPOBO33PEHHUSI, OCBOCHHUS OOIICHAYyYHBIX METOJIOB IMO3HAHUS U ONBITA
MPAKTUYECKOTO MPUMEHEHUS] HAay4YHBIX 3HAHUW HM3y4YeHUE MpeaMeTa «XHMHUS» Ha YIrIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIIPEMETHBIX CBS3AX C YUYeOHBIMHU MpEIMETaMH, BXOISIIMMU B COCTaB MpeAMETHhIX objactell « EcrecTBeHHO-HAy4YHbIE
npeaMeThiy, «MaTeMatrka u nHPopMaTHKa» U «PyCCKH S3bIK U IUTEpATYpa.

[Tpu u3yyenun y4eOHOTO mpeaMeTa « XUMUsS» Ha YrIyOJE€HHOM ypOBHE TaKXe, KaKk Ha YPOBHE OCHOBHOTO M CPETHETrO
obmrero oOpazoBaHus (Ha 0a30BOM YPOBHE), 3aJlaueii MEPBOCTEIICHHOW 3HAUYMMOCTH SIBJISIETCS (POPMHPOBAHUE OCHOB HAyKH
XUMHUU KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKON IEATeIbHOCTH 4YeJIOBeKa W OJHOTO W3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHI. Perienue 3Toi 3a1aun Ha yriyOJIEHHOM YpOBHE M3YYCHHS MpeaMeTa MPeIoiaraeT peain3aliio TaKux
1eJjie, Kak:

e (¢opMupoBaHUE TPEACTABICHUN: O MATEPHAIBPHOM €JIMHCTBE MHPA, 3aKOHOMEPHOCTSX W ITO3HABAEMOCTH SIBJICHUM
MPUPOJIBI, O MECTe XHMHH B CHUCTEME CCTCCTBEHHBIX HAayK M €€ Benylliedl pojii B 0OCCIEYECHUH YCTONYMBOIO
Pa3BUTHS YEJIOBEYECTBA: B PEIICHHH IPOOJIEM 3KOJIOTHYCCKON, DHEPreTHUEeCKON M THUIEBONM OE€30macHOCTH, B
Pa3BUTHUH MEIMIIMHBI, CO3JaHUN HOBBIX MAaTEPHUAJIOB, HOBBIX MCTOYHHKOB SHEPIHH, B 00CCIICUCHUN PAIlMOHATBLHOTO
MIPUPOJIOTIOIB30BaHuUs, B (DOPMHUPOBAHMH MHPOBO33PEHUS M OOIICH KyJIbTYphl YEJIOBEKa, a TaKKE IKOJIOTHYECKHU
000CHOBAaHHOT'O OTHOIIICHHSI K CBOEMY 3JI0POBBIO U IIPUPOTHOM CpejIe;

e OCBOEHHE CUCTEMBbI 3HAHUM, JICKAIIUX B OCHOBE XMMUYECKOW COCTABIISAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA:
(dbyHIaMEHTaIbHBIX MOHITUH, 3aKOHOB M TEOPHH XHMHH, COBPEMEHHBIX NPEJCTABICHUNA O CTPOCHWHU BEIIECTBA HA



pPa3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAJIMOJICKYJISIPHOM, O TEPMOJUHAMUYCCKAX U KMHETHICCKUX
3aKOHOMEPHOCTSIX MPOTCKAaHUS XUMHYCCKUX PEaKIUid, O XUMHUYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX
cucTemMax, 00 OOIIMX HAyYHBIX MPUHITUTIAX XUMUYECKOTO MTPOU3BOICTRA;

e (opmupoBanue y 00ydarOIMUXCsS OCO3HAHHOTO TIOHUMAHHS BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUUYECKUX 3HAHUH IS
OOBSICHCHHS KJIIOYEBBIX HJICH M MPOOJIEM COBPEMEHHOW XHWMHH, JUII OOBSCHEHUS W IMPOTHO3WPOBAHUS SIBICHHM,
UMEIOIINX  C€CTCCTBEHHO-HAYYHYI0 TPHPOAY; TPAaMOTHOTO pEIICHHUS MpoOJieM, CBA3aHHBIX C XWMHUCH,
MPOTHO3UPOBAHMS, aHANIM3a W OICHKA C TO3HMIIMA 3KOJOTHMYECKOW OE30MacCHOCTH TIOCIEJACTBUH OBITOBOH U
MIPOU3BOJICTBCHHOW JCATEIBPHOCTH YEJIOBEKA, CBSA3aHHOM C XHUMHUYECKAM TIPOM3BOJICTBOM, HCIOJB30BAHHUEM W
nepepaboTKOM BEIIECTB;

e yruyOJieHWe TPEACTaBICHUH O HAyYHBIX METOJaX TO3HAHUSA, HEOOXOMUMBIX JUIsl TMPUOOPETECHUS YMCHHM
OpUEHTUPOBATHCA B MHPE BEHIECTB W OOBICHCHHS XUMHUYCCKUX SBICHUH, HMMCIOIIMX MECTO B MPHUPOJEC, B
NPAKTHYCCKOM JIeSITEIbHOCTH M TIOBCETHEBHOM JKU3HH.

B mmane peanm3zanuy TMEpBOOYECPEIHBIX BOCHUTATCIBHBIX W PAa3BHBAIONIUX (QYHKIMH IEJOCTHOW CHCTEMBI CPEIHETO
obmiero oOpa3oBaHMs PHU M3YyYSHUH TpeaMeTa «XHMHS» Ha YrIIyOJE€HHOM YpPOBHE OCOOYIO aKTYaJbHOCTH MPHOOPETAIOT
TaKue IeNI U 337291, KaK:

e BOCHHTAaHHE YOKIEHHOCTH B TIO3HABACMOCTH SIBJICHHH NMPUPOIBI, YBAXKEHHUS K IMPOIECCY TBOPYECTBA B OOJIACTH
TEOPETHUECKUX W TPUKIAJHBIX HCCICIOBAaHUA B XUMHUHU, (OPMHUPOBAHUE MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKHU;

e pa3BUTHE MOTHBAIMK K OOYYEHHIO W MMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIHTAHUIO Ha OCHOBE
YCBOGHUS OOIICUEITOBEYCCKUX IEHHOCTEH;

e pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYaIbHBIX W TBOPYECKUX CIOCOOHOCTEH O0O0ydarommxcs,
dbopMHUpOBaHNE y HHUX CO3HATEIBHOTO OTHOIICHHWS K CaMOOOpPAa30BaHHMIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIENTHOW MPOQECCHOHATBHON M OOIIECTBEHHOW JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

e (QopmMupoBaHre yMEHHMI ¥ HABBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUSA, PA3BUTHE HKOJIOTHYECKOW KYIBTYPHI,
MPUOOPETEHHE OMbITa OOIMIECTBEHHO-TIOJIE3HON IKOJIOTHIECKON eI TeTLHOCTH.



OO0mIee 4nCcI0 YacoB, MPEIYCMOTPEHHBIX JIJIS M3YUYCHHS XMMHH Ha YITyOJICHHOM YPOBHE CPEIHEro o0Iero oOpa3oBaHuUs,
coctaBisieT 136 gacoB: B 10 kimacce — 34 gaca (1 gyac B Heaento), B 11 knacce — 102 gaca (3 gaca B HeIenio).



COILEPKAHUE OBYYUEHUA
10 KVIACC

OPTAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHUYeCKOM XMMUM.

[Ipeamer u 3HaUEHUE OPraHUUYECKON XUMHH, TIPEACTABICHNE O MHOTO00pa3ul OPraHUYECKUX COSTUHECHUM.

DNEeKTPOHHOE CTPOEHHE aToMa Yriepojia: OCHOBHOE M BO30YXKIEHHOE COCTOSHMS. BaleHTHBIE BO3MOXKHOCTH aToma
yriaepojia. XHUMHUYECKas CBS3b B OPraHUYECKHX COCAMHEHUsAX. Tumbl THOpUIM3AIMU aTOMHBIX OpOuTaneil yriepoja.
Mexanu3mbl 00pa30BaHUsSI KOBJICHTHOW CBsi3U (OOMEHHBIM M JOHOPHO-AKIENTOPHBIN). TUIBI MepeKpbIBaHUS aTOMHBIX
opOutanei, o- U m-cBsi3u. OauHapHas, ABOWHAs M TpoiHas CcBsA3b. CrocOOBI pa3phiBa CBS3EH B MOJIEKYJIaX OpPraHUYECKUX
BeniecTB. [loHsTe 0 CBOOOJHOM pajukane, Hykieodue u 3yekTpodue.

Teopust cTpoeHUsT OpraHuvecKux coenquHeHuit A.M. byTiepoBa u coBpeMeHHbIE TIPEACTABICHUS O CTPYKTYPE MOJICKYI.
3HaueHHWE TEOPUU CTPOCHUS OPTraHMYECKUX COeAMHEHHH. MojekynspHble U CTpyKTypHble (opmyinbl. CTpyKTypHBIE
(GopMyNbl pa3UYHBIX BUIOB: pa3BEPHYTasA, COKpali€HHas, ckeneTHas. M3omepus. Bunbl uzomepuu: CTpyKTypHas,
NPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3(P(GEKThl B MOJIEKYyJIaX OpPraHUYECKUX COCIUHEHUN (MHIYKTUBHBIA W ME30MEpHBIN
s exTh).

[IpencraBnenne o kiaccupuKalid opraHudeckux BemecTB. [loHATHE O (QYyHKIHOHANBHOW Tpyrmme. [oMosorus.
I'omonoruueckue psapl. Cucremarndeckass HoMeHKiIarypa opranundeckux coenuuennii (IUPAC) u TpuBHanbHBIC Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobenHoctu W KiIaccupuUKanusi OpraHUyYecKux peaknuid. OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE PEaKIUM B
OPraHUYECKON XUMHHU.

DOKCIEpUMEHTAIIbHBIE METOAbl M3YUYEHHUs BEIIECTB U WX MPEBPAIICHUI: O3HAKOMIIEHHE C oOpas3liaMu OpraHuYeCKHUX
BEILIECTB M MaTepHallaMl Ha MX OCHOBE, ONBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHuM (IJIaBJICHUE,
oOyTTIMBaHNE U TOPEHNE), KOHCTPYUPOBAHKUE MOJIETICH MOJIEKYJT OPTaHMYECKUX BEIECTB.

YrieBogopoasbl.



Ankanbl. ['oMojoruueckuit psjx ankaHoB, oOmas ¢opmyia, HOMEHKIATypa © HM30MepUsa. OJIEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOECHHME MOJEKYJ aJKaHOB, SP>-rHMOpUAU3alMs aTOMHBIX OpOuTalnell yriepona, 6-cBasb. Pu3nuecKue
CBOMCTBA aJIKAHOB.

XUMHYECKHNE CBOWCTBA AJIKAHOB: PEAKIIMU 3aMEIICHUS, W30MEpU3alU, ACTUAPUPOBAHUS, LMKIW3ALUM, MHPOJIU3A,
KpEeKUHTa, ropenus. [IpeacraBienne o MEXaHU3ME peaklvil paguKaabHOTO 3aMEIICHHUS.

Haxosxnenue B npupoae. CriocoObl MOTyUYeHUsI M TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. O6mas Gpopmyna, HOMEHKIaTypa U uzoMepus. OCOOEHHOCTH CTPOCHUSI U XUMHUYECKUX CBOMCTB MaJlbIX
(TMKIIOTIpOIIaH, MUKIO0YTaH) U OOBIYHBIX (IIUKJIONIEHTAH, [IUKIOTeKCaH) HUKI0AIKaHOB. CrioCOObI MOTyYeHUs M IPUMEHEHUE
IIUKJI0AJIKAHOB.

Ankenbl. ['oMonoruueckuit psjg ajakeHoB, oOmas (opmyiia, HOMEHKJIATypa. ODJEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYNl aJlKEHOB, SP?-rMOpHUAM3alMs aTOMHBIX oOpOMTaneil yriepoja, o- M 7-cBasu. CTpyKTypHas U
reoMmerpuueckas (Iuc-TpaHc-) uzoMmepusd. DuU3MYECKHUE CBOMCTBAa aJKEHOB. XHMHMYECKHE CBOMCTBA: peaKkiuu
MPUCOCTUHEHNS, 3aMEIIICHUA B O-TIOJI0KEHUE MPU JBOMHOW CBSI3M, MOJUMEPU3AIMU U okuclieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIe peakiiny Ha JBOHHYIO CBsI3b. CIIOCOOBI MOJyUYCHHS U TPUMEHEHHE AJIKEHOB.

Ankanuensl. Krnaccudukamus ankagaueHoB (COmpsDKEHHBIE, HW30JUPOBAHHBIC, KyMmyauposaunvie). (OcoOCHHOCTH
AJIEKTPOHHOTO CTPOCHUA U XUMHUYECKMX CBOMCTB CONPSOKEHHBIX OMEHOB, 1,2- u 1,4-nmpucoeaumnenue. llonmmmepuzanus
conpsKEHHBIX TUEeHOB. CIIOCcOOBI MOTyUYeHHS U TPUMEHECHHE aJIKaIUEHOB.

Ankunabl. ['oMonormyeckwii psj ankuHOB, oOmas ¢dopmyia, HOMEHKIATypa H H30Mepus. OJEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJI aJKMHOB, SP-TUOpUAM3AIMSA aTOMHBIX opOuTanei yriepona. dusnyeckue CBOMCTBA
ATKUHOB. XMMHUYECKHUE CBOMCTBA: PEAKUMH MPUCOCIUHEHUS, JAUMEpU3ALMM U TpUMEpU3alMHU, OKUCIeHUA. KuciorHbie
CBOICTBA aJIKWHOB, UMEIOIINUX KOHIIEBYIO TPOHHYIO CBA3b. KauecTBeHHbBIE peakliui Ha TPOHYIO CBs3b. CIIOCOOBI OMydeHUS
Y IPUMEHEHUE AJIKWHOB.

ApomaTH4ecKue yriIeBOJIOPOabI (apeHbl). 'oMoIornyeckuii psii apeHoB, oomas ¢popMyina, HOMEHKIATypa U H30MEpHSI.
DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJICKYJBI Oc¢H30/1a. PHU3nyeckue CBOMCTBAa apeHOB. XMMHUUYECKUE CBOMCTBA
OcH307]a W €ro TOMOJIOTOB: pPCaKIIMU 3aMCIICHHS B OCH30JBbHOM KOJBIIE M YIVICBOJOPOJHOM paauKale, pPEaKInuH
MIPUCOCANHEHNS, OKHCIEHHE TOMOJIOToB OeH3oima. IIpencraBneHne o0 OpPHUEHTHPYIOIMIEM JCHCTBUU 3aMECTHTEICH B



OEH30JIbBHOM KOJIbLIE Ha MPUMEPE AIKWIIbHBIX PAJUKAIIOB, KAPOOKCUIBHOM, TMAPOKCUIBHON, aMUHO- M HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB ctupoia. [lomumepuszanus ctupona. CrnocoObl MOAyYeHUs U NPUMEHEHUE
apOMaTUYECKUX YTIE€BOJOPOIOB.

[Ipuponusiii ra3. IlomytHeie HedTaHble ra3pl. Hedtp um e€ mpoucxoxnenue. KaMeHHbI yronb M NPOAYKTHI €ro
nepepabotku. CriocoObl nmepepaboTku HeDTH: MeperoHka, KPEKUHT (TEPMUUYECKHUM, KaTATUTUYCCKU ), pu(OPMUHT, TUPOJIU3.
[IpoaykTel nepepabOTKH HEPTH, KX TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEX]Yy pa3IMUYHBIMU KJIACCaMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHUE TaJOre€HIPOU3BOIHBIX YIJIEBOJIOPOJOB. Peakinu 3amenieHusl rajloreHa Ha TUAPOKCOTrpynimy,
HUTPOTPYNIy, HMAHOTPYMIY, aMUHOrpynmy. J[eficTBre Ha rajloreHnpon3BOHBIE BOJHOTO U CIIMPTOBOTO pacTBOpa MIEIOYH.
B3aumoneiicTBue aMrajioreHaJKaHOB C MarHMeM M UMHKOM. [loHSATHE O METaNIoOpraHUYeCKUX COEIUHEHUSX.
Hcnonb3oBaHue rajoreHNnpon3BOIHBIX YTIEBOAOPOIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHMYECKHUX BEIECTB.

OKCHepUMEHTAJbHBIE METO/Ibl U3yUEHHUsI BEIIECTB U UX MPEBPAIEHUIN: U3yUYeHUE (PU3HMUECKUX CBOMCTB YTIE€BOJA0POIOB
(pacTBOPUMOCTD), KAQU€CTBEHHBIX PEAKIMU YTIJIEBOJOPOJOB PA3NIMUHBIX KiIaccoB (oOecuBeyMBaHWE OPOMHOW WM HOAHOU
BOJIbI, PACTBOpa IMEpMaHTaHaTa Kajus, B3aWMOJICHCTBHME alleTMIICHA C aMMHAuyHbIM pacTBopoM okcuaa cepebdpa(l)),
KayeCcTBEHHOE OOHapy>KeHHE YTiepoja MW BOAOPOJa B OPraHMYECKHUX BEIIECTBAX, MOJIYYEHUE ITHIIEHA U H3YUYEHHUE €ro
CBOICTB, o3HakoMJeHHEe ¢ KosuiekiusimMu «Hedte» u «Yromp», ¢ oOpasmamMu MmiiacTMacc, KaydyKOB M PE3UHBI,
MOJEIMPOBAHUE MOJIEKYJI YIJIEBOAOPOJAOB U TaJOTE€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble oqHOATOMHBIE CUPTHI. CTPOEHUE MOJIEKYJ (Ha MpUMEpEe METaHOJa U ATaHosa). |'OMOJOruuecKkuil psn,
oOmrast popmyia, u3oMepus, HOMEHKIATypa U kinaccudukanusa. Ousndyeckne cBOWCTBA MPEAETbHBIX OTHOATOMHBIX CIIUPTOB.
BonoponHbie cBA3U MEXAy MOJEKYIAMH CIUPTOB. XMMHYECKUE CBOMCTBA: PEAKIIMK 3aMEILEHUs, JeruipaTalui, OKUCICHHUS,
B3aMMOJIEHCTBUE C OPraHMYECKUMU M HEOpraHMYEeCKMMHU KucioTamMu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CIHMPTHI.
JleiicTBHE ATaHONA U METaHOJa Ha OpraHu3M uesoBeka. CrocoObl MOIyUYeHHs U TPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢gupsl, HOMEHKIaTYpa U u3omepus. OcCoOOeHHOCTH PU3NYECKUX U XUMHUECKUX CBOUCTB.

MHOroaToMHbI€ CIIUPTHI — 3TUJIEHIJIMKOIb U raulepuH. Ousndeckne 1 XMMUYECKUE CBOWCTBA: PEaKLMU 3aMELICHUS,
B3aUMOJIEUCTBUE C OPraHWYECKUMH W HEOPraHWYECKHMH KHCIOTaMH, KaYeCTBEHHAs pPEaKlMs Ha MHOIOATOMHBIE CIHMPTHI.



[IpencraBieHne o MexaHU3ME peakuuid HykieouibHOro 3ameneHus. JleiictBue Ha opraHu3M uenoBeka. CrnocoObl
MOJIYYEeHHs] U IPUMEHEHHE MHOT'OATOMHBIX CIIUPTOB.

®enon. CtpoeHHe MOJIEKYJbl, B3aUMHOE BIIMSHHUE THUIPOKCOTPYIIBI U OeH30/1bHOrO sapa. dusnueckue CBOMCTBA
¢penona. OcoOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KauecTBenHnble peakuuu Ha (eHon. TokcuuHocTh genona. Crnocoos
noyiyueHust 1 npuMenenue penona. Genondopmanbaeruanas cmoia.

KapOoHuibHble COEOMHEHUST — aIbJEruibl W KETOHBL. OJIEKTPOHHOE CTPOCHHE KapOOHWIBHOW TPYIIIBI.
['oMonoruueckue psapl anbJIETUAOB UM KETOHOB, oOmias ¢GopMmyna, U3oMepuss U HOMeHkKIaTypa. dusmueckue cBoWcTBa
aNbJIETUAOB U KETOHOB. XMMHYECKHE CBOIMCTBA albJECTUI0OB U KETOHOB: peakuuu npucoenanHenus. OKUCIeHne aiabAeruIoB,
KayeCTBEHHbIE peakIuy Ha anbaeruabl. CriocoObl MOMydYeHUs U MPUMEHEHHUE albJAeTuI0B U KETOHOB.

OaHOOCHOBHBIE TIpe/ieTbHbIE KapOOHOBbIE KUCIOThl. OCOOEHHOCTH CTPOCHHS MOJIEKYJT KapOOHOBBIX KUCIIOT. M3omepus
U HOMEHKJIaTypa. Pu3nyeckue CBOMCTBA OJHOOCHOBHBIX MpPEAENbHBIX KapOOHOBBIX KHUCIOT. BomopomHbie CBA3M MEXIy
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, peakuus 3TepuUKaluu, pPeakiuu C
y4acTHEM YIJIEBOJOPOAHOrO paaukaiga. (OcoOEHHOCTH CBONCTB MypaBbUHOM KHUCHOTHL. [loHSTHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3¢upax. MHoOroobpasue kKapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HENMpPENENbHBIX U
apOMaTUYEeCKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHCIOT, THAPOKCHUKAPOOHOBBIX KHUCIOT. [IpeicTaBuTeNH BBICIINX
KapOOHOBBIX KUCJIOT: CT€ApUHOBAs, MAJIBMUTHHOBAS, OJICUHOBAS, JIUHOI€8as, TUHOIeH08as KUCA0Thl. ClocoObl MOoMy4YeHus 1
npUMeHEeHHE KapOOHOBBIX KUCIIOT.

Crnosxnbie 3¢upbl. ['oMonoruueckuit psan, odmast hopmymna, u3oMepuss 1 HOMEHKIaTypa. DU3NUEeCKue U XUMHYECKUE
CBOMCTBA: THAPOJIN3 B KUCIIOW U LIEIIOYHOU Cpelie.

XKupsl. Ctpoenue, puznueckrue 1 XUMHUYECKHE CBOMCTBA dKUPOB: TUAPOIN3 B KUCION U MIeT0uHOM cpene. OcobeHHOoCTH
CBOICTB )KMPOB, COIEPKAIIMX OCTATKH HEMPEAEIbHBIX KUPHBIX KUCIOT. JKupsI B mpupoe.

Mpb114 KaK COJM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHUE.

OOmiast xapakTepucTuka yriaeBoaoB. Kiaccuduxaius yrieBogoB (MOHO-, AM- U Tojucaxapuiabl). MoHOcaxapuabl:
IIII0K03a, (DPYKTO3a, Trajakro3a, pudo3a, ae3okcupudosa. dusuueckue CBOICTBA M HaxoxkjaeHue B mpupoze. PoTocuHTe3.
XVWMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIMU C yYaCTUEM CHUPTOBBIX W aJIbJETUAHON TIPYMI, CIIHUPTOBOE W MOJOYHOKHUCIIOE
Opoxenue. IlpumeHenne riroko3bl, €€ 3HaYCHHE B JKU3HEICATENHOCTH OpraHu3Mma. J(ucaxapuapl: caxaposa, MajabTo3a U



nakTo3a. BoccTaHaBnuBaromue U HEBOCCTAHABIMBAIOIIME Aucaxapuabl. [ uaponus aucaxapuaoB. HaxoxaeHue B npupojae u
npuMmeHenne. [lomucaxapuapl: Kpaxmall, TIUKOTeH MU ueuioio3a. CTpoeHHe MAaKpOMOJEKYJ Kpaxmania, IJIMKOreHa H
eJuro036l. Ou3nyeckre CBOMCTBA KpaxMalia U LIEJUTIOJIO3bl. XUMHAYECKUE CBOMCTBA KpaxMasia: TUAPOJIU3, KaUeCTBEHHAs
peakiusi ¢ HOoJOM. XUMHUUYECKHE CBOMCTBA IEJUTIOJIO3bI: TUIPOJIU3, MOJydeHHe HIPUPOB MeUT0yio3bl. [loHsTHe 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCNEepUMEHTAIIbHBIE METOJIbI M3YYCHHSI BEIECTB U WX MPEBPAIICHUN: PaCTBOPUMOCTH PA3IUYHBIX CIIUPTOB B BOJIE,
B3aMMO/JICIICTBUE ATAHOJA C HATPUEM, OKHCJIIEHHWE 3THJIOBOTO CIHUPTA B albJIETHU]I HA PACKAIEHHONW MEIHOW MPOBOJIOKE,
OKHCJIEHHUE ATUJIOBOTO CIHUPTa TUXPOMATOM Kasiusi (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), KAUECTBEHHbBIE PEAKIIMU
Ha anpaeruabl (¢ ruapokcuaoM auammuHcepeOpa(l) u ruapokcuaom meau(ll)), peakuusi raunepuHa ¢ THAPOKCUIOM
menu(ll), xuMuueckue CBOMCTBAa pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJIEUCTBHE pacTBOpa IUIFOKO3bI C THAPOKCHUIOM
meau(ll), B3auMozelicTBie Kpaxmajga C HOJIOM, pEIICHHE IKCIEPUMEHTANBHBIX 3a7ad 1mo TeMam «ChupThl U (PEHOJIBI»,
«Kap6onoBsie KUCT0ThI. CIOKHBIE A(UPBD».

A3oTcoaep:kalye OpraHudeckne coeMHeHnsl.

AMHMHBI — OpraHMuYecKHe NpPOU3BOAHBIE ammuaka. Kmaccudukanus aMUHOB: anudaTHYECKHe W apoOMaTHYECKHUE;
NepBUYHbIE, BTOpUYHBIE U TpeTuuHble. CTpoeHue MoJIeKyn, oOmias dopmyia, U30Mepus, HOMEHKIaTypa U (U3HYECKUE
cBoMcTBa. XHMMHYECKOE CBOMCTBa anu(aTHYECKMX aMHUHOB: OCHOBHBIC CBOWMCTBA, aJIKUJIUPOBAHUE, B3aUMOJCHCTBHE
MEPBUYHBIX AMUHOB C a30TUCTOM KUCI0TON. COJIM alTKUJIaMMOHUS.

AHWIMH — MOpeACTaBUTEIb, aMUHOB apomaThueckoro psana. CtpoeHue aHuwiauHa. B3anmHoe BIWsIHUE TPyl aTOMOB B
Mosiekysne aHuiauHa. OCOOCHHOCTH XMMHUYECKMX CBOWCTB aHWiMHA. KadecTBeHHBIe peaknuu Ha aHWIMH. CrocoObI
MOJIYYCHUS U pUMEHEeHUe anudaTruieckux aMuHOB. [lomydenne aHuimmHa u3 HUTPoOEeH301a.

AmvuHokucia0oTel. Homenkiarypa u wusomepus. OTaenbHble NPEACTABUTENN O-aMHUHOKHUCIIOT: TJIWIHWH, aJIaHUH.
duznyeckre CBOMCTBA aMUHOKUCIOT. XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT Kak aM(OTEPHBIX OPraHMYECKUX COCIUHEHUH,
peaKIus MOJMKOHACHCAIINH, 00pa30oBaHUe NENTHUIHON CBS3U. broiorndyeckoe 3Ha4eHNE aMUHOKUCIOT. CUHTE3 U THIPOJIN3
METITHIOB.

benku xak mpupoaHbie moJuMepbl. [lepBudyHas, BTOpUYHAs W TPETHYHAS CTPYKTypa OelKoB. XMMHUYCCKHE CBOMCTBA
OCIIKOB: TUAPOJIN3, ICHATYpaIlHs, KAYCCTBCHHBIC PEAKIINN HA OCITKH.



DKCIEpUMEHTAIIbHBIE METOAbl M3y4YEHMsI BEIIECTB M UX NpPEBpalllecHU: pacTBOpeHuEe OCJIKOB B BOJIE, JCHATypalus
OCJIKOB MPHU HArpeBaHUM, I[BETHHIE PEAKIIMU Ha OENKH, PEIICHHE DKCIEPUMEHTAIBHBIX 3a/1a4 MO TeMaM «A30TcoAepIKallne
OPraHuYeCKUE COCTUHEHUA» U «Pacrno3HaBaHUE OPraHUYECKUX COCTUHECHUIN.

BbicokomoJieKkyJIsIpHbIE COeIUHEHUS.

OCHOBHBIE MOHSTUSI XUMHUHU BBICOKOMOJICKYJISIDHBIX COCIMHEHUW: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD
MOJTUMEpH3aLINKU, CPEOHAS MOJEKYJsapHas Macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX COCIUHEHUA —
MOJIMMEPU3ALINS U MOJTUKOHIECHCAIUA.

[Tonmumepusie  matepuanbl. [lmactmacchl  (HOMMATUIICH,  TOJUIPOMNWJCH, MOJUBUHUIXIOPHUA,  IMOJUCTUPOIL,
MOJIMMETHUIIMETAKPUJIAT, MTOJTUKApOOHATHI, MOJUATUIIeHTepedTanart). Y Tuausaius u nepepadoTka riacTUKa.

DnacToMephl: HATypaJIbHBIM KaydyyK, CHHTETHYECKHE Kaydyku (OyTaaUEHOBBIN, XJIOPOMPEHOBBIM, W3O0MPEHOBBLIN) U
CWJIMKOHBI. Pe3uHa.

Bonokna: HatypanpHbIE (XJIOTMOK, IIEPCTh, MIENTK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE
(KampoH U J1aBcaH).

[lonumepsl crenuaabHOTO Ha3HaueHUs (TedJIOH, KeBIap, OAIIEKTPONPOBOASIINE IOJUMEpHI, OuopasiiaraeMble
MIOJIUMEPHI ).

OKCHepUMEHTAJIbHBIE METOAbl M3YYEeHHs BEIIECTB M WX IMPEBpAllleHH: O3HAKOMJIEHHWE C o0pasliamMu MPUPOAHBIX U
UCKYCCTBEHHBIX BOJOKOH, IJJACTMACC, KAYYyKOB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Pacno3HaBaHue miacTtMacc
Y BOJIOKOH.

Pacuérurnle 3amaun.

Haxoxnenue MonexynsapHoil GOpMyIibl OpraHUYeCKOTO COSAMHEHUS 110 MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0
COCTaB, HAXOXJACHUE MOJCKYJISIPHON (POPMYIIBI OPTaHUYECKOTO0 COCMMHEHHS M0 Macce (00BEMY) MPOAYKTOB CrOpaHuUs, IO
KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB pEaKIMW W/WIM HMCXOJHBIX BEIIECTB, YCTAHOBIEHHUE CTPYKTYPHOMU
(GbopMyIIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WM CIIOCOOOB TMOJYYEHHS, ONPEACIICHUE 0NN
BBIXOJIA ITPOAYKTA PEAKIINHU OT TEOPETUUYECKH BO3MOKHOTO.

MeXnpeaMeTHbIE CBA3U.



Peanusanus MeEXNpeIMETHBIX CBSA3EH NPH HW3YyYEHHM OPraHUMYecKOM XuMmuu B 10 Kiacce OCYIIECTBISIETCS 4epe3
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX MOHATUN, TaK W MOHSATHH, NPUHATBIX B OTAEJIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHSTHS: SBJIEHWE, HAy4yHbI (akT, TUIOTe3a, TEOpHUs, 3aKOH, aHaju3, CUHTE3,
KJaccuukanys, HaOIoAeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEIMPOBAHHUE.

®dusznka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHME BeIlleCTBa, (PU3nUYecKrue BETMUMHBI, €AUHUIIBI U3MEPEHUS], CKOPOCTh, SHEPIHs, Macca.

buonorusa: kierka, oOpraHumsM, 3KocucTema, Ouocgepa, MeTabOIU3M, HACIEICTBEHHOCTb, aBTOTPO(PHBIA U
reTepoTpodHbI THUI NUTaHUS, OpokKeHHE, (POTOCUHTE3, NbIXaHHWE, OEJNKH, YTIJIEeBOMbI, >XKUPbI, HYKJIEHHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpa¢usi: noje3Hble HCKONIAEMbIE, TOILIIUBO.

TexHonorusi: NHUILEBbIE MPOAYKTHI, OCHOBBI pPAalMOHAJIBHOIO MUTAaHUSA, MOIOIIME CPEACTBA, MAaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XMMHUHM.

Atom. CoctaB aTOMHBIX sifep. XUMHYeCKuM osneMmeHT. M3orombl. CTpoeHuEe 3IEKTPOHHBIX OO0O0JIOYEK aTOMOB,
KBAHTOBBIE YHUCJIA. DHEPreTUYECKUE YPOBHU U MOAYPOBHU. ATOMHBIE opOuTanu. Knaccudukamus XUMHUYECKUX 2JIEMEHTOB
(s-, p-, d-, f-anements). PacnpenencHue 3JIEKTPOHOB 1O aTOMHBIM OpOHMTANSM. DIIEKTPOHHBIC KOH(HUTYypalud aTOMOB
AJIEMEHTOB NIEPBOTO—4ETBEPTOTO MEPHUOJIOB B OCHOBHOM M BO30OYXKIEHHOM COCTOSIHUHU, DJIEKTPOHHBIE KOH(MOUTYpAIIMA HOHOB.
DNEeKTPOOTPULATEIBHOCTb.

[lepuoanueckuii 3akoH u [lepuoguueckas cucrema xumuueckux 3nemeHToB [I.1. MenneneeBa. CBsi3b NEPUOANYECKOTO
3akoHa U [leproanuecko CUCTEMbI XMMUUYECKUX JIEMEHTOB C COBPEMEHHOW TEOpHUEH CTPOCHMS aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHHS] CBOMCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXHBIX BELIECTB M0 IFPyNIaM U MEPUOJIaM.
3HadeHue nepuoanydeckoro 3akona /[.M1. Menneneena.

XuMHueckasi CBA3b. BHUIIbI XMMHYECKOW CBA3M: KOBAJIEHTHAs, MOHHAs, MeTauiMueckas. MexaHu3Mbl 0Opa3OBaHMUS
KOBAJICHTHOM CBSI3M: OOMEHHBIA M JOHOPHO-AaKLENTOPHBIM. DHeprus W ajvHa cBs3U. llodaspHOCTH, HANpPaBIEHHOCTh U
HACBIIIaEMOCTh KOBaJIEHTHOM cBA3U. KpaTHble cBsA3u. BogopoaHas cBsi3b. MeEXMOIIEKYIISIPHBIE B3aUMOIECHCTBUS.

BasleHTHOCTh M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b DJIEKTPOHHOW CTPYKTYPBI MOJIEKYJ C UX T'€OMETPUYECKUM
CTpoeHueM (Ha mpuMepe COeTMHEHUN 3JIEMEHTOB BTOPOIo MEPUo/ia).

[IpencraBienne O KOMIUIEKCHBIX coequHeHusax. CocTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKCOOOpa3oBaTelb, JHUTaH[bI.
3HaueHUE KOMIUIEKCHBIX cOeInHEHM. [[oHATHE 0 KOOPINHAITMOHHON XUMUHU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. THUIbl KPUCTANIMUECKUX PEIETOK (CTPYKTYp) M CBOMCTBa
BEILIECTB.

[lonstne o aucnepcHbix cucremax. Mctunnable pactBopbl. [IpencraBieHre o KOJUIOMIHBIX pacTtBopax. CrocoObl
BBIPAXCHMSI KOHIIEHTPALlMK PacTBOPOB: MaccoBas JO0JIs BELIECTBA B pacTBOpPE, MOJISIpHAs KOHUEHTpauus. HacelieHHbie u
HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTasutoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIECTB. TpHUBHAJIbHbIE Ha3BaHUS OTAENBHBIX IpeICTaBUTENEH
HEOPraHUYECKUX BEILECTB.

Knaccudpukanus XMMHYECKHX peaKUMi B HEOPraHWYECKOM M OpPraHM4ecKod XUMHUHU. 3aKOH COXPaHEHHUS MaccChl
BEIIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHMS SHEPTUU MPU XUMHUYECKUX peakuusx. TernoBble 3PQPeKTbl XUMUUYECKUX
peakui. TepMOXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (AaKTOpOB. ['OMOTreHHBIE U I'€TEpOreHHbIC PEaKIUH.
Karanu3 u katanuzaTtopsl.

OOpatumble U HeoOpaTHMbIE peakiuu. XUMHUYeCKoe paBHOBecue. KoHcTaHTa xuMuueckoro paBHoBecus. DakTopsl,
BIIMSIOIIME HA IOJIOKEHUE XMMUYECKOIO0 PaBHOBECHA: TEMIIEPATYpa, NaBICHUE U KOHILICHTPAlUHA BELIECTB, YYaCTBYIOIUX B
peakuuu. [Ipunuun Jle [larense.



Onektponutnyeckas auccorumanus. CuibHble W ciabble 3nekTpoiuThl. CteneHb auccouuanuu. Cpefa BOAHBIX
pacTBOPOB: KHUCJIOTHas, HEUTpaibHasi, mienoudHas. Bomopoassiii mokazarens (PH) pactBopa. I'maponus coneit. Peaknuwu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTEINIbHBIE peakunu. CteneHb OKUcieHUs. OKUCIUTENh U BOCCTAaHOBUTEINb. [Iponeccsl
OKHCJICHUSI U BOCCTaHOBJICHMs. BakHelIne OKUCIUTENN M BOCCTAHOBUTEIU. METOM AJIEKTPOHHOro OajiaHca. DIEKTPOJIU3
pPacTBOPOB U PACILJIaBOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl M3Yy4YEHHUs BEIIECTB W HX [MPEBpalICHUI: pa3loXKeHHWE MEPOKCHUIa BOAOpPOJA B
NPUCYTCTBUU KaTalIM3aToOpa, MOJEIU KPUCTAJUIMUYECKUX PEIIETOK, MPOBEICHUE PEaKIMii MOHHOrO OOMEHa, OmpecsicHUE
Cpe/bl paCTBOPOB C MOMOIILI0 HHIUKATOPOB, U3yUYCHHUE BIUSHUS Pa3IUYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKON PEaKIuu U
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSL.

Heopranuueckast XuMusl.

[Tonoxxenne HemeTaisioB B llepwomuueckoit cucreme xumuueckux snemeHtoB .M. MeHneneeBa M 0COOEHHOCTH
CTPOCHHMS HMX aToMOB. Du3NuecKue CBONWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAJUIOB (Ha MpUMEpE KHUCIOpOojaa, CEpHI,
dbocdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢u3ndeckue W XUMHYECKHE CBOMCTBA: peaKkIMU C MeTaUlaMd ¢ HeMeTaJlJIlaMu,
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ mapuabl. TOMIMBHBIE 3JIEMEHTHI.

I"anorensl. Haxoxaenue B mpupoje, CriocoObl moJydeHus1, GU3NYecKrue U XUMUYECKHe CBOMCTBA. [ alloreHOBOAOPOIHI.
Baxxneiimue KuCI0poacoaepKalllue COSAMHEHUS TaloreHoB. JlaGopaTopHble M TPOMBINIICHHBIE CIOCOOBI IOJYYCHHS
rajoreHoB. [[puyMeHeHne rajJOoreHoB U UX COEUHEHUM.

Kucnopona, o3on. JlabopaTopHble W HMPOMBIIIICHHBIE CIOCOOBI MOJYyYeHHUS KUCIopoja. PU3HYECKHe M XUMHUUYCCKHUE
CBOMCTBA U MPUMEHEHHE KHCIIOpoaa U 030Ha. OKCHUIBI U TEPOKCHU/IBI.

Cepa. HaxoxneHnue B mpupojie, CriocoObl MoaydeHus, Pu3ndeckue u XuMudeckue cBorcTBa. CepoBOIOPO/I, CYIb(OHIBL.
Oxkcun cepwi(1V), okcun cepwi(VI). Ceprucras m cepHas KACIOTHI M WX coii. OCOOCHHOCTH CBOWCTB CEPHOM KHCIIOTHI.
[IprumeneHnue cepbl U €€ COETUHEHUM.



Azor. Haxoxzaenue B mpupoje, cnocoObl MOnydeHus, (QU3MYECKME M XUMHYECKUE CBOMCTBA. AMMUAK, HUTPUIBI.
Oxcupnpl a3oTa. A30TUCTast U a30THAsA KUCIOTHI U MX cojid. OCOOEHHOCTH CBOMCTB a30THOM KHUCHOTHL. [IpruMmeHnenue azora u
€ro COeIMHEHUM. A30THbIE Y10OpEHUS.

®docdop. Haxoxaenue B npupoje, cnocoObl mojgyueHus, (pu3ndeckrue u Xxumuueckue cpoctBa. dochunbl u GochuH.
Oxcuasl pocdopa, pochopnas kuciora u e€ conu. [Ipumenenue Gocdopa u ero coeaunenuit. ochopHbie y100peHUS.

VYrnepon, HaxoxaeHHe B npupoje. AmnoTponHblie Moaudukanuu. dusmyeckue M XMMUYECKHE CBOMCTBA MPOCTHIX
BellecTB, oOpa3zoBaHHbIX yriepoaoM. Oxcupa yriuepoaa(ll), oxcupg yraepoma(lV), yronbHas kucinora u €€ COJM.
AKTUBUPOBAHHBIA Yroiib, aacopouus. Dymiepensl, rpaden, yriepoaHbie HaHOTPYOKU. IIpuMeHeHHe MpPOCThIX BELIECTB,
00pa30BaHHBIX YIIEPOJIOM, H €r0 COCTUHEHUH.

Kpemuuii. Haxoxaenue B npupojie, crocoObl moydeHus, puzndeckne u xumuieckue cBorctea. Oxcun kpemuus(1V),
KpEMHHUEBas KUCIIOTa, CUIMKAThL. [I[pumenenne kpeMuust u ero coequueHnid. CTekIio, ero nojaydeHue, BUIbl CTEKIA.

[lonoxenue MeramioB B llepuoanueckoil cucteMe XUMHUYECKUX 31eMEHTOB. OCOOCHHOCTH CTPOCHHUS AIIEKTPOHHBIX
o0osioyek aToMoB MeTasuioB. O6mue pusnveckue cBoiicTBa MetayioB. [Ipumenenne metamioB B ObITy U TexHuke. CruiaBbl
METaJJIOB.

DNEKTPOXUMUYECKUIM Psifl HampsokeHUd MertamioB. OOmue crnocoObl MONYYeHHs] METAIIOB: THUAPOMETaTyprus,
NUPOMETALTYPrus, dJaeKTpoMeTautyprus. [lonsarue o koppo3uu MetamuioB. CocoObl 3alIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka metaiioB |A-rpymmel [leproanyeckoit cucTeMbl XUMUYECKUX AJIeMEHTOB. Hatpuii u kamuid:
noJjiydeHue, GU3n4ecKkue u XMMHUECKUE CBOICTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U MX COCTMHECHHUIA.

O6mass xapaktepuctuka MmetauioB |IA-rpynmer [lepuognyeckoit cuUCTEeMbl XMMHYECKHUX DJIEMEHTOB. Maruuii u
KaJIbIIUK: TIoJy4eHue, PU3NIECKUE U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U MX coeauHeHUN. KECTKOCTh
BOJIBI U CITOCOOBI €€ YCTPaHEHHS.

ANOMUHMI: TOTydeHue, pU3nueckue U XMMHYECKHUEe CBOICTBa, MPUMEHEHHE MPOCTOrO BEUIECTBA U €r0 COCAMHEHUH.
AmdoTtepHbIe CBOIICTBA OKCHIA U TUAPOKCUAA ATTIOMUHUS, THIPOKCOKOMILIEKCHI aTFOMUHUS.

OO1as xapakTepucTuka MetamioB nooouHsx noArpymnm (b-rpynm) [leproanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB.

du3nyueckue U XMMHUYECKHE CBOMCTBa xpoma U ero coeauHeHui. Oxkcunabl U rugpokcuasl xpoma(ll), xpoma(lll) u
xpoMa(VI). XpomaTsl 1 AUXPOMAThI, UX OKUCIUTENbHBIE CBOICTBA. [loslydyeHue u npuMeHeHue Xxpoma.



dusnyeckrne W XUMHUYECKHE CBOWCTBA MapraHiia W ero coeauHeHui. Baxueimme coeaunenus Mapranna(ll),
mapraunua(lV), mapranna(VI) u mapranmna(VII). Ilepmanranar kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

dusnueckue W XUMUYECKHE CBOMCTBa »Keje3a U ero coeauHeHud. Okcuiwl, ruapokcuasl u conu sxenesa(ll) u
xenesza(lll). [Tonyyenue u npuMeHeHHe Kee3a U ero CIjIaBoB.

DuU3nueCcKrue U XUMHUYECKHE CBOWCTBA MEAU U €€ coeuHeHUN. [lonydyenrne u npuMeHeHne MeIU U €€ COCTMHEHUN.

[uuk: momydeHue, puznueckue W XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA OKCHAA W THUIPOKCHIA IIMHKA,
TUJPOKCOKOMILIEKCHI TUHKA. [[pyMeHeHne IMHKA ¥ €ro COCAMHEHUA.

DOKCNEepUMEHTAIbHBIC METOJIBI U3YUCHHUsI BEIIECTB M X MPEBPAICHUN: U3yUeHHEe 00pa3I[0OB HEMETAIJIOB, TOPEHUE CEPHI,
docdopa, xenesza, MarHusi B KHUCJIOPOJE, M3YyUYCHHE KOJUICKIUH «MeTaJibl U CIJIaBbl», B3aUMOJCHCTBHUE IIEIIOYHBIX H
IEJIOYHO3EMEJIbHBIX METAJJIOB C BOJION (BO3MOYKHO MCITOJIb30BaHUE BUACOMATEPHUAIORB), B3aUMOJICHCTBHE IIMHKA U Keje3a C
pacTBOpamMu KHCJIOT U IIEJIOYEH, KAaYeCTBEHHBIC pPEaKIMd Ha HEOPraHMYECKUE aHUOHBI, KaTHOH BOJOpPOJa U KATHOHBI
METAJJIOB, B3aWMMOJACHUCTBUE THUIPOKCUIOB aJTIOMUHMS W IIMHKA C pacTBOpaMyd KHUCIOT M IIEJOYeH, pelieHue
AKCTIIEPUMEHTAIBHBIX 3a71au 1o TemMaMm «lamoreHsl», «Cepa U e€ coenwHEHUs», «A30T U (pochop U MX COCTUHECHUS»,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B obOecrnieueHUM YCTOWYMBOTO pa3BUTHUS uenoBedecTBa. [loHSATHE O HAyYHBIX METOJAX IO3HAHUS WU
METOAO0JIOTUM HAyYHOrO HcclieoBaHus. HaydHbple MPUHUMIBI OpraHU3aluid XUMHAYECKOTO MPOU3BOACTBA. [IpoMbIlIeHHbBIE
CIOCOOBI TIONMyYEHUs BaXKHEHIIMX BeIIeCTB (HA TMpUMEpe TMPOU3BOACTBA aMMMAKa, CEPHOM KHUCJIOTHI, METAHOJA).
[IpoMpbllIeHHBIE CITOCOOBI TIOMYYEHUS METAIJIOB U CIUIaBOB. XHWMHUYECKOE 3arpsi3HEHHE OKpYXKalolleil cpenbl U ero
nocneacTBus. Ponb XxumMuu B 06ecriedeHnH SHEPTeTHUECKOM 0€30MacCHOCTH.

Xumus U 300poBbe 4yenoBeka. JlekapcTBeHHbIe cpeacTsa. [IpaBuia ncnosb30BaHus J€KapCTBEHHBIX NpenaparoB. Poib
XUMUHU B pa3BUTHH MEIULIHBI.

XVMUS THIIN: OCHOBHBIE KOMITOHEHTHI, MMUIIEBbIE J0OAaBKHU. Poib XxuMun B o0ecriedeHuu MUIIeBOM 0€301aCHOCTH.

Kocmetnueckue u mapdromepnsie cpeactBa. beitoBas xumus. [IpaBuna 06e30macHOr0 MCHOIB30BAHMS TPENApaTOB
OBITOBOM XMMHUHU B MIOBCETHEBHOMN KU3HHU.

XWUMUS B CTPOUTEIBCTBE: BAXKHEHIITNE CTPOUTEIIHHBIE MaTepHaibl (LIEMEHT, OCTOH).



XuMus B CEJIbCKOM X03s1icTBe. OpraHnvecKrue U MUHEPAIbHBIE YI00pEHUSI.

CoBpeMeHHBIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. Marepuanbl i JJIEKTPOHUKHU.
HanoTtexHonorum.

Pacuérnblie 3amaun.

Pacuéthl: Maccel BelecTBa UM 00bEMA Ta30B MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3
YYacTBYIOIIMX B PEaKIMU BEHIECTB, MacChl (00BEMA, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMU, €CJIM OJHO U3 BEIIECTB
UMeeT NMPUMECH, Macchl (00BbEMa, KOJIMUECTBA BEIIECTBA) MPOJIYKTA PEeaKIiu, €ClIM OJHO U3 BEIIECTB JaHO B BHJIE pacTBOpA C
ONPENECIIEHHOW MAacCOBOW JOJIEM PACTBOPEHHOI'O BEIIECTBA, MACCOBOW JOJM W MOJIAPHOM KOHLEHTpAIlMM BEIIECTBA B
pacTBOpe, 10JIM BBIXOJa MPOJAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexnpeaMETHBIX CBA3EH MPU M3yYCHUH OOIIEeH M HeOpraHMYecKoW XuMmuu B 11 Kiacce OCyIecTBISETCS
4yepe3 UCMOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTUH, TaK M TOHSATUM, TMPHUHATHIX B OTACJIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSTHS: SIBJICHWE, HAay4YHBIM (akT, TUIOTE3a, TEOpHs, 3aKOH, aHaIu3, CHHTE3,
KJaccuuKarys, MepuoJUIHOCTh, HAOIIOACHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIb, MOJICIIUPOBAHUE.

®dusukKa: marepusi, MUKPOMHUpP, MAKPOMUP, aTOM, AJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HU30TOMbI, PATUOAKTUBHOCTD,
MOJIEKYJIa, SHEPreTUYCCKUM YPOBEHBb, BEIECTBO, TelO, OOBEM, arperaTHoe COCTOSIHME BEIIeCTBA, WJCalbHBIN Ta3,
bu3uYecKre BEIMYMHBI, CIMHHUIIBI U3MEPEHUsI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHusM, sKocuctema, Ouocdepa, mMeTaboOIM3M, MAKPO- W MHUKPOIIEMEHTHI, OCJIKH, KUPHI,
YTJI€BO/IbI, HYKJIECHHOBBIE KHCIIOTHI, ()E€PMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U IMOTOK SHEPTUU B SKOCHCTEMAX.

['eorpadus: MuHEpasbl, TOPHBIC IIOPOJIBI, TTOJIE3HBIE HCKOMTAEMBbIE, TOILIUBO, PECYPCHI.

TexHoJIorrsI: XUMHUYECKass MPOMBIINUIEHHOCTh, METAJUIYPrus, CTPOUTEIIBHBIC MAaTepHUalbl, CEJIbCKOXO3IMCTBEHHOE
MIPOM3BOJICTBO, IIMINEBAasl IPOMBIILICHHOCTh, (apMaleBTHUYCCKasl IPOMBIIIICHHOCTb, IPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MATEPHUAIIOB, AJIEKTPOHHAS TPOMBIIIJIECHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHWU HA VYIJIVBJIIEHHOM VYPOBHE
CPEIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHUCTEMHO-AECATEIBHOCTHBIM MOAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHMUS
npenMera «XHUMHUS» Ha YPOBHE CpeIHEro oOlero oO0pa3oBaHUsS BbIACIEHBI CIEAYIOIIME COCTaBISIOIIME: OCO3HAHME
0OyJarolmUMHCS POCCUMCKON Tpa)KJaHCKOW MJICHTUYHOCTHU, TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTU U
CaMOOTIPEICJICHHUIO; HAJIMYUe MOTHBAIIMU K OOYyUYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYarOUIUXCS PYKOBOJCTBOBATHLCS
NPUHATHIMH B OOIECTBE MpaBUJIaMU W HOPMaMHU TOBEJCHHUS, HAJIUYUE TPABOCO3HAHUSA, IKOJOTHUUECKOH KYJIBTYpHI;
CIOCOOHOCTH CTaBUTH 1I€JIA U CTPOUTH KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTAThl OCBOCHUS MpeIMeTa «XUMUS» OTpakaroT chOPMUPOBAHHOCTH OIBITA IMO3HABATEIILHOU U
NPAKTUYECKON 1eITeTbHOCTH 00yUYaroIMUXCs B MPOIECCE peau3alui 00pa3oBaTebHON AeSTEIbHOCTH.

JIMYHOCTHBIE pe3yNabTaThl OCBOCHUS MpPEIMETa «XHUMHUS» OTPaKarT C(HOPMUPOBAHHOCTH OMbITa MO3HABATEIHHON U
NPAKTUYECKON NIeATeTbHOCTH OOy4YaroIIMXCa B IMpOIecce peaian3anud o0pa3oBaTeNbHON AESTENBHOCTH, B TOM YHUCIE B
YacTHu:

1) rpa’KaIaHCKOro BOCIMTAHUS

OCO3HaHMS 00YYaIOIIUMHCS CBOMX KOHCTUTYIITMOHHBIX MPAB U 00513aHHOCTEH, YBAXKEHUS K 3aKOHY U TIPABOTIOPSIAKY;

IPEACTABICHUS O COMAIBHBIX HOPMaX U MPAaBUJIaAX MEXKIUYHOCTHBIX OTHOUIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATEILHOCTH TMPH CO3JaHUU YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
[T03HABATENBHBIX 33/1a4, BBIIOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh ¥ MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTBI IPYTUX MPHU aHAIU3€ Pa3InYHBIX
BUJIOB yUEOHOM JEATEIHbHOCTH,

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOLIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHOW XMWY,



YBaXKEHMsSI K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOTO MPHIOKEHUS XUMHUU, OCO3HAHUS TOTO, YTO
JTAHHBIE HAayKH €CTh PEe3yJbTaT JJIUTEIbHBIX HAOJIOJCHUN, KPOMOTIUBBIX HIKCHEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
TpyJAa y4€HBIX U IPAKTUKOB,;

WHTEpeca M II03HABaTEJIbHBIX MOTHBOB B MOJYYCHUH M TOCIECAYIOIIEM aHaiu3e HWHOOpMalUM O TMepeoBbIX
JTOCTHKEHUSX COBPEMEHHOU OTEYECTBEHHOU XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CrOCOOHOCTU OIICHUBATh CUTYallWU, CBS3aHHBIE ¢ XMMUYECKUMU SBICHUSMH, U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTHU OILICHUBATh CBOE MOBEJACHUE U MOCTYINKHA CBOMX TOBAPUINEH C MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM
Y C YYETOM OCO3HAHUS MOCJEICTBUMN MTOCTYIKOB;

4) popmMupoOBaHHS KYJbTYPBbI 310POBbS:

MOHUMaHUSI IIEHHOCTEH 370pOBOr0 U Oe30MacHoro odpasa >KW3HU, HEOOXOAUMOCTH OTBETCTBEHHOT'O OTHOIICHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

coOIroIcHUsT TIpaBUJI OE€30I1acCHOr0 OOpalieHuss ¢ BEIeCTBAMH B OBITY, TOBCEIHEBHOM >XM3HU, B TPYJIOBOM
JIEATSIIbHOCTH;

NMOHUMAaHUsI IIEHHOCTH TPaBUJl HMHAWUBUIYAITBHOTO M KOJJIEKTUBHOTO OE30I1aCHOTO IIOBEJICHHS B CHUTYyaIUsX,
YIPOXKAKMMX 3J0POBbIO U KWU3HHU JIIOJICH;

OCO3HAHUS MOCIIEICTBUN M HEMPUSATHS BPEIHBIX IPUBBIYCK (YIIOTPEOJICHHS aIKOT OIS, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B Y4EOHO-HMCCIICIOBATEIILCKON JIEATEIBHOCTH, OOIIECTBEHHO IIOJIC3HOM,
TBOPYECKOMN U IPYTUX BUJAX JICATCIBHOCTH;

YCTaHOBKHM Ha aKTMBHO€ yYacTHE B PEIICHUHU MPAKTUUYECKUX 3a7ay COIMAJIbHOW HAIPaBJICHHOCTH (B paMKaX CBOETO
KJIacca, IIKOJIbI);

WHTEpeca K MPaKTHYECKOMY HM3YYCHHUIO Npodeccuii pa3IMdHOrO pojaa, B TOM YHCIIE Ha OCHOBE IPUMCHCHHS
MPEIMETHBIX 3HAHHUM 110 XUMUH;

YBaXCHUS K TPYY, JIOIAAM TPYAa U pe3yJbTaTaM TPYAOBOU AEITEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBbIOOPDY HWHIMBUIAyaJIbHOM TpaekTopun oOpa3zoBaHus, Oyayuieil mnpodeccun u
peanu3anuu COOCTBEHHBIX KU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS

HKOJIOTMYECKH 1IEIECO00pa3HOro0 OTHOIIEHUSI K IPUPO/IE KaK HCTOUHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS I100aIBHOr0 XapaKTepa KOJOTMYECKUX MPOoOseM, BIUSHUS 3KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE
IIPUPOJHOMN U COLIUAIBHOMN CPELbI;

OCO3HAHMSI HEOOXOJAMMOCTH MCIOJB30BAHUS JIOCTHXKEHMM XMMHHM JUIsl PEIICHHs BOIMPOCOB PalMOHAIBHOTO
IPUPOIOTNIOJIH30BAHMS;

AKTUBHOTO HEMPUATHUS JCUCTBHM, MPUHOCIIIMX BPE OKpY>Karolled NMPUPOAHOU Cpele, YMEHHs MPOTHO3UPOBATH
HEOJIaronpuATHBIE YKOJIOTHUECKHE MOCIEACTBUS MPEANPUHUMAEMbIX IEUCTBUNA U MTPEe0TBpaIaTh UX;

HAJIU4Ms Pa3BUTOTO SKOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIbTYpbl, ONbITa AEATEIBHOCTU 3KOJIOTHYECKOM
HaIIPABJICHHOCTH, YMEHMsI PYKOBOJACTBOBATbCS MMM B II03HABAaTEIbHOM, KOMMYHHMKAaTUBHON M COLMAJIBHON IPAKTHKE,
CHOCOOHOCTH U YMEHHUS aKTUBHO IPOTUBOCTOSTH UI€0JIOTUH XeMo(poOuu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M O0ILECTBEHHOM MPaKTHKU;

NOHMMaHUsl CHEUM(PUKKM XUMUU KaK HayKH, OCO3HaHUSA €€ pojiu B (POPMHUPOBAHUHM PALMOHAIBHOIO HAyYHOTO
MBILUIEHUS, CO3/IaHUU LEJIOCTHOIO MPEJCTABICHUS 00 OKpYXKalolleM MHUpE KaK O €IMHCTBE NPHUPOAbI U 4YEJIOBEKa, B
MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEN U pelIeHnH IpoOIeM COXpaHEHHs IPUPOIHOTO PAaBHOBECHS;

yOeXAEHHOCTH B OCOOOH 3HAUYMMOCTH XUMHUHU [UIsI COBPEMEHHOM IMBWIM3AIMM: B €€ T'yMaHHUCTHYECKOIl
HAIpPaBJICHHOCTU W Ba)KHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepHalbHOW KYJIbTYPBI, B PEUICHUH TII00AIBHBIX MpobiieM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYCCTBA — CHIPHEBOM, DHEPIETHYCCKON, NHUIIECBOM M SKOJOTHMYECKOH OE30I1acHOCTH, B
pa3BUTUU MEIULUHBI, 00ECNEYEHNN YCIOBHUI YCHEIIHOTO TpyJa M 3KOJOTHYECKHM KOM(POPTHOHM >KM3HHM KaKJOro 4JIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: MOHUMAHMS CYIIHOCTH METOAOB IO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJyYaeMble 3HAHUA JJI1 aHAIM3a U OOBSICHEHMs SBJIICHHHA OKPYXKAIOLIEro Mupa U



MPOUCXOJAIIUX B HEM M3MEHEHUH, YMEHHS JelaTh OOOCHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4yHbIX (aKTOB U
MMEIOIIUXCS JAHHBIX C 1IeJIbIO MOJTYYEHHUsI TOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTU CaMOCTOATENIBHO UCIOIb30BATh XUMUUECKUE 3HAHUS JJISl PEIICHUS MPOOJIeM B PEaIbHBIX KU3HEHHBIX
CUTYaIUsX;

MHTEpEca K O3HAHUIO, UCCIIEA0BATENBCKON NeATEeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTU K HEMPEPBIBHOMY 00Pa30BAHUIO U caMOOOPa30BaHUIO0, K aKTUBHOMY MOJYYEHUIO HOBBIX
3HaHUU MO XMMHUU B COOTBETCTBUU C KU3ZHECHHBIMU OTPEOHOCTIMU;

MHTEpEca K 0COOEHHOCTSAM TPYy/Ia B pa3IMYHBIX chepax MpoPpecCuoHAIbHON AESTENbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeIMeTHbIE pe3yibTaThl OCBOCHHUS MPOrpaMMbl 10 XMMHHM Ha YPOBHE CpEJHEro oOmero oOpa3oBaHUs
BKJTIOYAIOT:

3HauUMMble Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAOIIMXCA MEXKIUCHUIUIMHAPHBIE (MEXKIIpPEIMETHBIE)
oOlIIeHAayYHbIE TIOHATHS, OTPAKAIOIIME IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpAa MU CHeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEIEeCTBO, DHEPrus, SIBICHHE, MPOIECC, CUCTeMa, HAay4HbIH (axT,
MIPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIeJOBaHUE, HAOIOIEHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPyTHUE);

yYHUBEpCAJIbHbIE Y4YcOHbIC ACHCTBUS (MO3HABATENIbHBIC, KOMMYHHKATUBHBIE, PETYJSTUBHbBIC), OOECIECUMBAIOIINE
dbopmupoBanue HYHKIIMOHATEHON I'PAMOTHOCTH M COIIMAIBHON KOMITETCHITUH 00YYaroIInXCs,

CIIOCOOHOCTh OOYYAIOLIUXCSl HUCIOJIb30BaTh OCBOEHHBIE MEXAUCIHUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUSA U
YHUBEpCAIbHBIC YUeOHBIC ICWCTBUS B TIO3HABATEIHLHOM M COIMATLHOM MPAKTHKE.

MeranpenMeTHble  pe3yabTaThl  OTPAXKAIOT OBJIAJICHUE YHHBEPCAIBHBIMHA  yUYE€OHBIMH  ITO3HABATEIbHBIMHU,
KOMMYHUKATHBHBIMH M PETYJISITUBHBIMU JCHCTBUSMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE T1eCTBUS
1) 6a3oBbIe JJOrHUYECKHE IEUCTBHUSA:
CaMOCTOSITEIHLHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,



OMpEeNeNaATh IEAN JEATeNbHOCTH, 3aJaBasl IMapaMeTpbl U KPUTEPUH HUX JOCTHUKEHHUS, COOTHOCUTH PE3YJIbTaThl
NEATENIbHOCTHU C MOCTABICHHBIMHU LICJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIUICHUS : BBIICISATh XapaKTepHbIE MPU3HAKKU MTOHSATUM
Y YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIL30BaTh COOTBETCTBYIOIINE TMOHATUS IS OOBSICHEHUS] OTACNIbHBIX (PAKTOB U
SIBJICHU;

BBIOMPATh OCHOBAHUS U KPUTEPUH JIJI KIaCCU(DUKAIIMY BEIIECTB U XUMHUYECKUX PEAKIIUH;

yCTaHABIIMBATh IPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXTY N3y4aeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKJCHHS (MHIAYKTUBHBIC, JCAYKTHUBHBIC, MO AHAJOTHH), BBISIBISATH 3aKOHOMEPHOCTU H
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUSAX, (POPMYJIUPOBATH BBIBOBI U 3aKIIFOUCHUS;

MPUMEHATH B MPOIECCe MO3HAHUS HCIOJIb3yeMbIe B XUMHUU CUMBOJIMYECKHE (3HAKOBBIC) MOJICNIH, MPE0OPa30BLIBATH
MOJICJIbHBIC TIPEJACTABICHUS — XUMUYECKUH 3HAK (CMMBOJ) dJIeMEHTa, XUMHUYeckas (opmylia, ypaBHEHHE XUMHYECKON
peakiuu — MpU pElIeHUH Y4YeOHBIX IM03HABATENbHBIX W MPAKTUYECKUX 3aj]lad, NMPUMEHSITh Ha3BaHHBIC MOJICIIbHBIC
IPEACTABICHUS JIJISl BHIABICHUS XapaKTEPHBIX MPU3HAKOB N3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTI'O IMO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIHIA;

dopMynupoBaTh IeNM W 3a7a4d  MCCJEJOBAaHMS, HCIOJIb30BaTh  IOCTaBJIEHHbIE H  CaMOCTOSTEIBHO
c(hOpMyITHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI JUTsl (POPMUPOBAHUS TUIIOTE3BI TIO TIPOBEPKE
IPaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HAaBBIKAMH  CAaMOCTOSITEJIBHOTO  IUIAHUPOBAHUS U  MPOBEACHHUS  YYECHUYECKUX SKCIEPUMEHTOB,
COBEpIIIEHCTBOBATh YMEHHUs HAOII0OJaTh 3a XOJOM TMpOIEcca, CaMOCTOSATEIHHO TPOTHO3HPOBATH €r0 pe3yJbTarT,
dbopMmynupoBaTh O00O0OIIECHUS W BHIBOJABI OTHOCUTEIHHO JIOCTOBEPHOCTH pE3YJIbTATOB HCCIEIOBAHUS, COCTaBISATH
000CHOBaHHBIN OTYET O MPOCIIAHHON paboTe;

MpUOOPETaTh OMBIT YUYEHWYECKOW HCCIIENOBATEILCKON MW TPOEKTHOW MESITENbHOCTH, MPOSBIATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOUCKY METOJIOB PEUICHUs MPAKTUYECKUX 3a/ad, MPUMEHEHHUIO Pa3IMYHbIX METOIO0B
MO3HAHUSL.

3) padora ¢ uHpopManmei:



OPUEHTUPOBATHCS B PAa3IMYHBIX HCTOYHMKAX HHGOpManuu (HAy4dHO-MOMYJspHAs JUTEpaTypa XUMHUYECKOIO
collep KaHMsl, CIpaBOYHbIE MOcoOus, pecypchl MHTepHETa), aHANM3UPOBATh MH(POPMALMIO Pa3IUYHBIX BUAOB U (POpM
MpPEICTaBIICHUS, KPUTUYECKU OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMyIHUpOBATh 3aMPOCH U TPUMEHSTH PA3IMYHbIC METOBI IIPHU MOUCKE U 0TOOpe MHpOpMAIUU, HEOOXOAUMOM NSt
BBINIOJIHEHUS YY€OHBIX 3a7a4 ONPeIeIEHHOrO THIIA;

OpUOOpeTaTh OMNBIT HMCHOJIb30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHA W PA3IUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANBHYIO (QopMy mpeicTaBieHus MHGOpMALMKU (CXeMbl, IpaQuKU, JUarpaMMbl,
TaOJIULIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAay4HBIA S3bIK B KauecTBE CpeACTBa Mpu paboTe ¢ XUMHYECKOW HHQOpmainuen: NpUMEHSThH
MeXIpeaIMeTHbIe (PU3nYecKre U MaTeMaTUUeCKHe) 3HAaKU U CUMBOJIBI, (DOPMYJIb, a00peBUATYPhI, HOMEHKIIATYPY;

HNCITIOJIB30BATH 3HAKOBO-CHUMBOJINYCCKUC CPCACTBA HAT'TIAHOCTH.

KomMmyHuKaTHBHBIE YHUBEPcaIbHbIE YUeOHbIe 1eiicTBHUS:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1aeMOM TEMBbI B XOJI€ JUaora W/ WiId TUCKYCCUH, BBICKAa3bIBATh UJICH,
dbopMyTHpPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHLHO BBITIOJIHECHUS MTPEIOKCHHON 3a1a4H;

BBICTYIIATh C NPE3EHTAlMEN pPE3yJbTAaTOB IT03HABATEIBHOW JEATEIBHOCTH, IOJYYEHHBIX CaMOCTOSITEJIBHO WIIH
COBMECTHO CO CBEPCTHHUKAMH IPH BHIMOJHEHUH XUMUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON PabOThl MO HCCIETOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peAU3aNK y4eOHOTO POEKTa, U (HOPMYIHPOBATH BHIBOJIBI IO PE3yIbTaTaM MPOBEAEHHBIX
MCCJIeIOBAHMIN IMTyTEM COTIIACOBAHUS TIO3UIIUI B X0J1e 00CYKICHHS 1 0OMEHA MHEHHUSIMH.

PeryasiTuBHBbIC YHHBepCaJIbHbIe Y4eOHbIEC JCHCTBUSA:



CaMOCTOSITEIILHO IJIAHUPOBATh U OCYILECTBIIATh CBOIO MIO3HABATEIBHYIO IEATEIBHOCTD, ONPEAEIss €€ LeNH U 3a1a4H,
KOHTPOJUPOBAaTh U MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBAThH MPEJIaraeMblil aJfOPUTM JACHCTBUN MpPU BBINOJHEHUU
y4eOHBIX U HCCJEN0BATEIbCKUX 3a/ad, BbIOUpaTh Hanbosiee 3(hPEKTUBHBIN COCOO UX pEHIeHUs C YYETOM MOITYy4YEHUs
HOBBIX 3HAHHUM O BELIECTBAX U XUMUYECKUX PEAKLIUIX;

OCYLIECTBIIATh CAMOKOHTPOJIb AESITEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yabTaThl OCBOSCHUSI IPOTPAMMbI MO XMMUHU Ha YrTyOJEHHOM YpPOBHE Ha YPOBHE CPEIIHETO OOIIEero
oOpa3oBaHusl BKJIIOYAIOT crnenuduueckue st yueOHOro mpeamera «XUMHs» HaydHbIE 3HAHUS, YMEHHS U CHOCOOBI
JEHCTBHM IO OCBOCHHUIO, HHTEPIPETAIIMU U TIPEOOPA30BAHUIO 3HAHUM, BUIbI ACSATEILHOCTH IO MOJTYUYCHHIO HOBOT'O 3HAHUS
U MPUMEHEHUIO 3HAHUN B PA3IWYHBIX YUYCOHBIX CUTYallUsIX, @ TAKKE€ B PEJIbHBIX JKM3HCHHBIX CUTYAIMSIX, CBSA3aHHBIX C
xuMuei. B mporpamMmme no XxuMum npeaIMeTHbIE PE3YIbTAaThl MPEACTABICHBI MO T'OJIaM U3YUYEHHUS.

10 KJIACC

[TpenqmeTHBIC pe3yabTaThHl OCBOCHUS Kypca «OpraHndecKas XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUI: O MECTE U 3HAYCHUHN OPTaHUYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€
pONM B OOCCIICUECHUH YCTOMYMBOTO PA3BHTHS YEJIOBEUECTBA B PEHICHHH MPOOJIEM IKOJIOTHUYECKON, IHEPreTUICCKOU |
NUIIEBON OE30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHUKOB JHEPIHHU, B
00eCTIeYeHNN PallMOHATLHOTO MPUPOAOIIOIB30BaHUS, B (HOPMHUPOBAHUHA MUPOBO33PEHHUS U OOIICH KyJIbTYphl YeJOBEKa, a
TaKXKe SKOJOTHIECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U MIPUPOTHON CpeIe;

BIAJICHUE CHCTEMOW XMMHYECKHX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIONINE TOHATHUS — XUMHUYECKHUU
2JIEMEHT, aToOM, SIAPO M JJICKTPOHHAas 000j0YKka aroma, S-, P-, d-aTOMHBIE OpOWTaJIM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUS aTOMa, TUOPHUAU3AIUS aTOMHBIX OpOHTaNel, NOH, MOJIEKYJIa, BaJICHTHOCTD, dJIEKTPOOTPHUIIATEILHOCTh, CTENIEHb
OKHUCJICHHsSI, XUMHUYECKasi CBS3b, MOJb, MOJSpPHAs Macca, MOJSIPHBIA OO0BEM, YIIEPOIHBIM CKeNleT, (yHKIIMOHAIbHAS
rpynmna, paaukan, CTPYKTypHbIE GOpMymbl (pa3BEPHYTHIC, COKpANIEHHBIC, CKEJICTHBIC), W30MEPHS CTPYKTypHas u
MPOCTpaHCTBEHHAss (T€OMETpUYECKasi, ONTHYECKAasl), W30MEphI, TOMOJOTUYECKUW PsJ, TOMOJOTH, YTJIEBOIOPOIBI,
KHCIIOPOA- W a30TCOJAEpXKAIME  OpPraHWYECKHE COCAMHEHHUS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE  3BEHO,



BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS; TEOPHUH, 3aKOHbl (mepuoguueckuil 3axkoH [I. . MenneneeBa, Teopusi CTPOEHUS
opranudeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHMS MAaccChl BEIIECTB, 3aKOH COXPAHEHUS U IpPEBPAILECHHUS
SHEPruu MpU XUMHUYECKUX PEAKLMSIX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXalllue B OCHOBE MOHMMAaHMS MPUYMHHOCTA M CUCTEMHOCTHM XHMMHUYECKHUX SIBJICHUH; MPEACTaBICHUS O MEXaHHU3Max
XUMHYECKUX PEAKUUN, TEPMOJAMHAMUYECKUX U KMHETHUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHMs, O B3aUMHOM BIIMSHUU
aTOMOB M TpYIIl aTOMOB B MOJEKyJaX (MHAYKTUBHBIM M Me3oMepHbI sddextsl, opuentantsl | u Il poma);
(haKkTONOrMYEeCKUE CBEJIEHNUS O CBOMCTBAX, COCTABE, MOTYYEHUU U OE€30IIaCHOM MCIOJb30BAHUM BaXKHEUIIMX OpPraHUYeCKUX
BELIECTB B OBITY U MPAKTHUECKOW JESITEIbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIMIIAX XMMHUUYECKOT0 MPOU3BOACTBA (Ha
npuMepe MPOU3BOACTBA METAHOJA, epepadoTKH HEDTH);

c(hOpPMHUPOBAHHOCTh YMEHHUM: BBISBISATH XapaKTepHblE MPU3HAKU TMOHSATUM, YCTAHABIMBATH WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIME TOHITHS IIPU OMMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCAMHEHUH;

c(hOpMHPOBAHHOCTh YMEHUI:

UCMOJIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS MOJEKYJISAPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POPMYJI OpraHUUECKUX BEILIECTB;

COCTaBJISITh ypaBHEHHUS] XUMHUYECKUX pEaKUHUH U PacKpblBaTh UX CYIIHOCTh: OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peakiuil MOCPEeICTBOM COCTaBJICHMS JJIEKTPOHHOro OanaHca JTHX peakUMi, peaknuil HOHHOro oOMeHa MyTEéM
COCTaBJICHMS UX MOJHBIX U COKPAIEHHBIX HOHHBIX YpaBHEHUII;

M3rOTaBIUBATh MOJIETIN MOJIEKYJl OPraHMYECKUX BELIECTB /Ul WIITIOCTPALUU UX XUMUYECKOTO M IMPOCTPAHCTBEHHOI'O
CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIUBATh MIPUHAJICKHOCTD U3YUYEHHBIX OPTaHUYECKUX BEIIECTB [0 UX COCTAaBY U
CTPOCHHIO K OMNpEAENEHHOMY KJIAacCy/TpyIIle COECJUHEHW, JaBaTh UM Ha3BaHUA IO CHUCTEMATUYECKOW HOMEHKIIAType
(IUPAC) u mpuBOIUTH TpPUBHAIBHBIC HAa3BaHWS JUIS OTICIBHBIX IPEICTABUTEICH OpPraHMYECKUX BEMISCTB (DTHIICH,
alleTUJIeH, TOJYOJ, TJULEPUH, dTUICHIVIMKONb, (peHon, ¢opMmanblIeru, amneraibleruj, aleToH, MypaBbHHAas KHUCJIOTA,
YKCYCHasl KMCJIOTa, CTEAPUHOBAs, OJICMHOBAsI, NAJIBMUTHHOBAs KUCIOTHI, TJIMUUH, ATaHUH, MaJIbT03a, (PPyKTO3a, aHWIHH,
JUBUHWI, U30MPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OpMUPOBAHHOCTh YMEHHUS ONPEACNATh BUJ XUMUYECKOW CBSI3M B OPraHMYECKHX COCAMHEHUSX (KOBaJeHTHAs M
MOHHas CBs3b, G- U TT-CBA3b, BOJOPOAHAS CBS3b);



c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHUSI OpraHudeckux Bemiects A. M. bytneposa s
00BbSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTpOeHUE, GU3UUYECKHE U XUMHUYECKHUE CBOMCTBA THUITUYHBIX
MPEJICTABUTEINICH PA3IMYHBIX KJIACCOB OPTAaHUYECKUX BEIIECTB: AJIKAHOB, IIUKIOAIKAHOB, AJKEHOB, aJIKAJIUEHOB, AJIKUHOB,
apOMaTHUYECKUX YTJIEBOJOPOJOB, CIIUPTOB, alIbJIETUO0B, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CJIOXKHBIX 3()UPOB,
KUPOB, HUITPOCOSTUHEHUI 1 aMUHOB, aMUHOKHUCIIOT, OCJIKOB, YII€BOA0B (MOHO-, M- U MOJUCAXapUIOB), WITIOCTPUPOBATH
FEHETHUYECKYIO0 CBSI3b MEXJAY HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIUHA C UCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYII,

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXkIaTh HAa KOHKPETHBIX MpHUMEpax XapakTep 3aBUCHMOCTU PEAKIIMOHHOM
CIIOCOOHOCTH OPTAaHUYECKUX COEIUHEHUM OT KPATHOCTU U TUIIA KOBAJICHTHOMW CBSI3U (G- U M-CBSI3U), B3AUMHOT'O BJIMSTHUSI
aTOMOB M TPYIIIl ATOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOYHUKH YTIIEBOJIOPOTHOTO ChIPhs (HEDTh, MPUPOIHBIN ra3, yroib),
CIIOCOOBI €ro nepepaboTKU U MPAKTUYECKOE MPUMEHEHUE TTPOYKTOB MepepadOTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAaHUN O €CTECTBEHHO-HAyYHBIX METOJIaX IMO3HAHMS — HaOJIOJIEHUH,
U3MEpPEHUH, MOJICTTMPOBAHUH, SKCIIEPUMEHTE (PEaIbHOM U MBICIIEHHOM) ¥ YMEHUS IPUMEHATh 3TH 3HAHUS,

c(hOpMHPOBAHHOCTh YMEHUSI NMPUMEHSATh OCHOBHBIE OMNEPAIMH MBICIUTEIBLHON AESTENBHOCTH — aHallu3 M CUHTE3,
CpaBHeHHE, OOO0OIEHHE, CUCTEeMATHU3aIUIO, BBISBICHUWE MPUYMHHO-CIEJCTBEHHBIX CBS3€H — /I HM3Yy4YCHUS CBOWCTB
BEILIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHMIA: BBISIBISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHUN C TOHATHSAMU W TPEICTaBICHUSMHU
JPYTHX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IJisi 0O0Jiee OCO3HAHHOTO TMOHUMAaHUS CYIIHOCTH MaTEpHAIbLHOTO €JHHCTBA
MHpa, WCIOJIb30BaTh CHUCTEMHBIE 3HAHUS TIO0 OPraHMYECKOW XMMHH JUIsi OOBSICHEHHS W TMPOTHO3MPOBAHUS SIBICHUH,
MMEIOIINX €CTECTBEHHO-HAYYHYIO ITPUPOAY;

c(hOpMHUPOBAHHOCTh YMEHUM: TIPOBOJAUTH PACUETHI 0 XUMUYECKUM (HOPMYJIaM U YPABHEHHSIM XUMUUYECKUX PEAKIIHH
C WCIOJIb30BaHUEM (DU3UYECKUX BEIMYHMH (Macca, 00hEM ra30oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOUN CTOPOHBI: PACUETHI IO HAXOKACHUIO XUMUUYECKON (DOPMYIIbl BEIIECTBA 110 U3BECTHBIM MACCOBBIM JIOJISIM
XUMUYECKUX PJIEMEHTOB, MPOJYKTaM CrOpaHusl, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;



c(hOpPMHPOBAHHOCTh YMEHHUW: TIPOTHO3UPOBATh, AaHAIM3UPOBATh W OIEHWBATh C TO3HMIMA HDKOJIOTHYCCKOM
0€30MacHOCTA TIOCIICJCTBUS OBITOBOM W TPOW3BOACTBEHHOW JEATEIHLHOCTH 4YEJIOBEKa, CBSI3aHHOW C mepepaboTKOi
BEIIECTB, HUCIIOJIH30BATh MMOJTYYEHHBIC 3HAHWS ISl IPUHITHS TPAMOTHBIX PEIICHUI MPOOJIeM B CUTYallUsAX, CBSI3aHHBIX C
XAMHEM;

c(hOpPMHPOBAHHOCTh YMEHUI: CAMOCTOSATEIHHO TUTAHUPOBATH M MMPOBOJIUTh XUMHUECKHUI IKCIIEPUMEHT (ITOTyYEHUE U
U3YYCHHE CBOWCTB OPraHMYECKMX BEIIECTB, KAYECTBEHHBIC PEAKIMU YIJICBOJOPOJOB PpA3IMUHBIX KJIACCOB U
KHACJIOPOJICOJICPIKANNX OPTAaHMYECKUX BEIIECTB, PEIICHUE SKCIICPUMEHTAIBHBIX 33J1a4 10 Paclo3HAaBaHUI0 OPraHUYECKUX
BEIIECTB) C COOJIOICHUEM TMpaBWil OE30MacHOr0 OOpalleHusi C BelIeCTBAMU U JIA0OpaTOPHBIM O00OpPYIOBaHHEM,
(bopMyIHpOBaThH IEJIb UCCIICIOBAHUS, TPEICTABIATh B Pa3IMIHON (hopMe pe3yibTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U
OIICHHBATh UX JJOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMCHHIA:

coOJTI0IaTh TpaBHUJIa SKOJOTHYECKH IIEJIECOO0PAa3HOr0 IMOBEACHUS B OBITY M TPYIOBOM JCATCIBHOCTH B IEIAX
COXpaHEHHMs CBOETO 370POBbsI, OKPY KAIOIIEH MTPUPOTHON CPEbl M TIOCTHIKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO IEHCTBHS Ha JKHMBBIC OPraHU3MBI OINpPENSIEHHBIX OPraHUYECKHX BEIIECTB,
IoHUMas1 cMbIc noka3atens I1JIK;

aHAJIM3UPOBATH 11€J1€CO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B IMPOMBIILUICHHOCTH M B OBITY C TOYKH
3pEHHS COOTHOIIECHHUS PUCK-TIONh3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IEJICHANPABICHHBIN MOMCK XUMHUUYECKON WH(pOpMAIMu B Pa3IuYHBIX
UCTOYHMKAX (Hay4dHass W Yy4deOHO-Hay4Has JIMTepaTypa, CpeJcTBa MaccoBoi wuHbopmanuu, HMHTEpHET W npyrue),
KPUTHYCCKH aHAJU3UPOBATh XHMHUYECKYI0 HHGOpMaNHio, mepepadareiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBHH C
MOCTaBJICHHOW y4eOHOM 3a7a4eil.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeOpraHuvecKass XUMHS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MATCPHAIBHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTSAX W T03HABAEMOCTH
SIBJICHUH TIPUPOJIBI, O MECTE M 3HAYCHUH XUMHUU B CHCTEME €CTCCTBECHHBIX HayK M €€ poiH B 00€CTICYCHUN YCTONYHBOTO
pPa3BUTHSA, B PEHICHUH TPOOJIEM 3KOJIOTHYSCKOM, DHEPreTHYECKOW W IMHINEeBON 0€30MacHOCTH, B Pa3BHTHH MEIHUIIMHBI,
CO3JIJaHWH HOBBIX MaTEPHAJIOB, HOBBIX HMCTOYHHKOB SHEPTHUH, B OOCCIECUYCHUH PAIIMOHAIBHOIO IPHPOIOIOJIB30BAHMS, B



dbopMuUpPOBaHUM MUPOBO33PEHUS] U OOIIEH KyJIbTyphl YEJIOBEKAa, a TAKXKE SKOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHS K
CBOEMY 3/10POBBIO U IPUPOAHON CpeIe;

BJIQJICHUE CHUCTEMOM XWMHMUYECKUX 3HaHHUI, KOTOpas BKIIOYAET: OCHOBOIOJATalollue TIOHATHS — XUMUYECKUU
DIIEMEHT, aToM, SJAPO aTOMa, M30TOMBI, JJCKTPOHHAs 000JOYKa aroma, S-, P-, d-aTOMHBIE OpOHWTA M, OCHOBHOE H
BO30OYXXIEHHOE  COCTOSHMUSI ~ aToma, THOpuAM3alus aTOMHBIX  OpOuWTaned, WOH, MOJEKyla, BaJ€HTHOCTb,
ANEKTPOOTPHULIATEIIBHOCTh, CTETICHh OKUCIICHUS, XUMHYECKasl CBSI3b (KOBaJIGHTHAs, MIOHHAS, METAJJTMYECKasi, BOJIOPOIHAS ),
KpUCTAJUTMYECKasl pemérka, XUMHUUYECKas peakius, pacTBOp, DJIEKTPOJUTHI, HEDJICKTPOJUTHI, SIEKTPOIUTHUYECKAST
JUCCOIMAINSI, CTETNEHb JIUCCOIMAIMK, BOJOPOJHBIA IOKa3aTellb, OKUCIUTENh, BOCCTAHOBUTEINb, TEIUIOBOU A(DQPEeKT
XUMUYECKOW pEaKlnh, CKOPOCTh XHMHYECKOW peakIuu, XUMHYECKOE pAaBHOBECHE, TEOPUM U 3aKOHbI (TEOpHs
ANEKTPOTUTHYECKON TUCCOIMAIK, nepuoandeckuil 3akon J[.M. MenzeneeBa, 3aKOH COXpaHEHHsI MAacChl BEIIECTB, 3aKOH
COXpaHEHHS W TMPEBPAIlCHUs] SHEPTUU TPU XUMHUYECKUX pEeaKIMAX, 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH
JEUCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIC)KAIIEe B OCHOBE
NOHUMAaHUS MPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SBJICHUM; COBPEMEHHBIE TIPEJICTABIICHUSI O CTPOCHHUH BEIIECTBA Ha
aTOMHOM, MOHHO-MOJIEKYJISIDHOM M HaJIMOJICKYJIIPHOM YPOBHSIX; MPEACTABICHUS O MEXaHM3MaX XUMHUYECKHX Peakiuu,
TEPMOJUHAMUYECKUX U KHUHETHUYECKHX 3aKOHOMEPHOCTSAX HMX MPOTEKaHUsA, O XUMHYECKOM PaBHOBECHH, pacTBOpaxX U
JTUCTIEPCHBIX cHUcTeMaX; (aKTOJIOTUYECKUE CBEJIEHUS O CBOMCTBAX, COCTaBe, MOJYYEHHH W O€30MacHOM HCIOJIb30BAaHUU
BRXHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUUYECKOW JIEATEIbHOCTH YEIOBEKa, OOIIMX HAYYHBIX MPUHIIUATIAX
XUMHYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUMN: BBISBIATH XapaKTepHbIE MPU3HAKU TOHATUN, YCTAHABIMBAaThb WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS MPU ONMMCAHUHM HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHHUI;

c(hOpPMHPOBAHHOCTh YMEHHUS HCIIOJIB30BAaTh XUMHUYECKYI0 CHMBOJUKY JUIsl COCTaBJICHHS (OPMYJT BEUIECTB H
ypaBHEHU XWMHUYECKHX peakiui, cucremarndeckyro HomeHknatypy (IUPAC) u TpuBmanbHble Ha3BaHUSA OTAEIBHBIX
BELIECTB;

c(hOpPMHPOBAHHOCTh YMEHHsS OIPEACNATh BAJICHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKHX DJJIEMEHTOB B
COCIMHEHUAX, BHJI XUMHUYECKOM CBSI3M (KOBAJICHTHAsl, MOHHAs, METaJUIMYecKasi, BOJOPOJHAs), THI KPUCTAIIMYECKOU
PEIETKH KOHKPETHOT'O BEIIECTRA;



c(OpPMHPOBAHHOCTh YMEHHUS OOBACHITH 3aBHUCUMOCTh CBOMCTB BEUIECTB OT BUJA XMMHYECKOM CBSI3M M THUIMA
KPUCTAJNINYECKON PEIIETKH, OOMEHHBIN 1 TOHOPHO-AKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHON CBA3H;

c(hOpMHPOBAHHOCTh YMEHUM: KJIacCU(PULIUPOBATH: HEOPTaHUUYECKHE BELIECTBA MO UX COCTaBY, XMMHUECKHE PEaKLUU
[0 pa3IUYHbBIM NpHU3HAKaM (YHUCIYy U COCTaBY PEarupyrolldX BEIIECTB, TEIVIOBOMY 3(PQEKTy peakiuH, U3MEHEHHUIO
CTeNeHEl OKUCIEHHUs DJIIEMEHTOB, OOpPaTUMOCTH, YYacTUIO KaTajau3aTopa M JpYrHe); CaMOCTOSITENIbHO BbIOMPAThH
OCHOBAHHUS U KPUTEPUU JJI KIACCU(PUKALNUU U3YyYAaEMbIX BEILIECTB U XUMUYECKUX PEaKIUii;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICH Nepuoanyeckoro 3akona . M. MenjaeneeBa u AeMOHCTPUPOBATH
€ro CUCTEMATU3UPYIOUIYI0, OOBSICHUTENbHYIO U IPOrHOCTUYECKYIO (PYHKITNH;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB M MOHOB XMMHUYECKUX 3JIEMEHTOB
neporo—4eTséproro nepuonos llepmonuueckon cucremsl [[.MI. MenzaeneeBa, UCHONIB3Yysl IOHATHS «IHEPrETUUECKUE
YPOBHIY», «IHEPTeTUUYCCKUE MOTYPOBHHUY», «S-, P-, 0-aTOMHBbIC OpOUTAIN», KOCHOBHOE M BO30YXKIEHHOE YHEPreTUUCCKUE
COCTOSIHUSL aTOMa»; OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMsSI CBOMCTB XMMHUUYECKHX D3JEMEHTOB M HMX COCJAMHEHHH I10
nepuonam u rpymmnam llepuonnueckont cucrems! [I. M. MenneneeBa, BaJ€HTHbIE BO3MOXXHOCTH aTOMOB JJIEMEHTOB Ha
OCHOBE CTPOEHHUS UX 3JIEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHUMN: XapaKTepHU30BaTh (OMUCHIBATH) OOIIHME XMMUYECKHE CBOMCTBA BELIECTB Pa3IMYHBIX
KJIACCOB, IOATBEP)KAATh CYLIECTBOBAHUE TI'€HETHYECKOW CBA3UM MEXKIY HEOPraHMYECKMMH BELIECTBAMU C IIOMOLIBIO
YPaBHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIU;

c(OPMUPOBAHHOCTh YMEHHUSl PACKPBIBATH CYHIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUN MOCPEICTBOM
COCTaBJICHUs DJIEKTPOHHOTO OajlaHca 3TUX peaklUuid; peakuuid HOHHOro oOMeHa IyTEM COCTaBICHHUS HMX IMOJHBIX U
COKpAIEHHBIX MOHHBIX YpPaBHEHWM; peaklUil THUIPOJIW3a; PpPEeaKUud KOMILIEKCOOOpa3oBaHMs (Ha mpuUMepe
TMIPOKCOKOMIUIEKCOB LIMHKA U aJIFOMHUHMS);

c(OPMUPOBAHHOCTh yMEHHS OOBSACHATh 3aKOHOMEPHOCTH MPOTEKaHHS XHUMHMYECKHUX peakiuuil ¢ yd4yéToM uX
DHEPIeTUYECKUX XAPAKTEPUCTUK, XAPAKTEP M3MEHEHHsI CKOPOCTH XMMHMYECKOM PEaKIMU B 3aBUCUMOCTH OT Pa3jIMYHBIX
(akTOpOB, a TaKXKE XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHS MO BIUSHUEM BHEIIHUX BO3JIEHCTBUH (mpuHImI Jle
[latenbe);



c(hOpMHPOBAHHOCTh YMCHHUS XapaKTepHU30BaTh XUMHUUYECKHE pPEaKIUU, JICKAIIUEe B OCHOBE IPOMBIIIICHHOTO
MOJIYYCHHSI CEPHOW KHCIIOThI, aMMHaka, OOIIWe Hay4YHbIC MPUHIIUIBI XUMHUYECKHUX IPOHM3BOACTB; IIEIeCO00Pa3HOCTH
MIPUMEHEHHUST HEOPTaHUYECKUX BEIIECTB B IPOMBIIICHHOCTH B B OBITY C TOYKH 3PSHHS COOTHOIIICHHS PUCK-TI0JIb3a;

c(hOpMHPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHWIA O METOAaX HAYYHOTO IMO3HAHMS SBJICHUNA TIPUPOIBI — HAOIIOICHHE,
U3MEpPeHHEe, MOJCIIUPOBAHUE, SKCIIEPUMEHT (PCATbHBIN M MBICJICHHBIN), UCIIOJIB3yEMbIX B €CTECTBCHHBIX HayKaxX, YMEHUS
NPUMCHSTh 3TH 3HAHUS TPH SKCIICPUMCEHTAIBLHOM HCCJCAOBAHMM BEIIECTB W JJISI OOBSCHEHUS XUMHUYECKHX SBJICHHM,
UMEIOIIUX MECTO B MPUPOJIE, MPAKTHICCKON IeITeILHOCTH YEJIOBEKa U B TIOBCEAHCBHOM KH3HU;

c(hOpPMHPOBAHHOCTh YMEHUS BBISBIIATh B3aUMOCBSI3b XUMHYCCKUX 3HAHUN C TIOHITHIMHU W TPEJCTABICHUSIMHU JIPYTUX
€CTECTBEHHO-HAYYHBIX TIPEIMETOB JjIs 00JIee OCO3HAHHOTO MMOHMMAaHUs MaTePUATBLHOTO SIMHCTBA MHUPA;

c(OpPMHPOBAHHOCTh YMCHHS IPOBOJIUTH PAcUEThl: C HKCIOJIL30BAHWEM IOHATHA «MaccoBas JIOJNS BEIISCTBA B
pacTBOpe» W «MOJISIpHAsi KOHIICHTpAIIMs»;, MacChl BEIIeCTBa WM 00bEMa ra3a Mo W3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce WM 00bEMY OHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIIECTB; TEILIOBOTO AP deKTa peakilnu; 3HAaYCHUsT BOIOPOJTHOTO
ToKa3aTells paCTBOPOB KHUCJIOT M IIEJI0YeH C M3BECTHOMW CTETICHBIO AMCCOIMAIINH;, MacChl (00BbEMa, KOJIMYECTBa BEIIECTBA)
NpOAyKTa pEaKlUd, €CITU OJHO M3 HWCXOIHBIX BEHIECTB JaHO B BHJE pacTBOpa C OMpENeIEHHONH MacCOBOW JIONeH
pacTBOPEHHOTO BeIIeCTBA WJIM JaHO B HM30BITKE (MMEET MPUMECH); TOJM BBIXOAA TPOAYKTa pPEAKIHH;, OOBEMHBIX
OTHOIIIEHUH Ta30B;

c(OPMUPOBAHHOCTh YMEHHI: CAMOCTOATEIBHO TUIAHUPOBATHh M MPOBOJUTH XUMUICCKUH IKCTICPUMEHT (IIPOBEICHUE
peaKIii HOHHOrO OOMEHA, MOATBEPXKICHHUE KAaYeCTBEHHOTO COCTaBa HEOPTaHWYCCKUX BEIIECTB, OMPEICICHHUE CPEIIbI
pacTBOPOB BEIIECTB C IMOMOIIBI0 HHIUKATOPOB, M3yYCHHUE BIUSHUS Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakiuy, pElIeHHe SKCIEPUMEHTAIbHBIX 3a7ad mo TeMaM «Metamel» u «Hemeramib») ¢ coOmrojeHUEM MpaBUil
O6e3omacHoro oOparieHus ¢ BeIIecTBaMH W JIa0OpaTOPHBIM 00OpynoBaHUEM, (OPMYIHPOBATH IETb HCCIEIOBAHUS,
MPEICTABIATH B PA3IMYHON (opMe Pe3yNIbTaThl IKCIIEPUMEHTA, AHAIM3UPOBATH U OIIEHUBATH UX TOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh yMEHHI: COONIOaTh TMpaBWiia TMOJH30BAHUS XUMUYECKON TOCYI0M H J1abOpaTOpPHBIM
o0opynoBaHueM, OOpamieHusi C BEMIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMH TIO BBIIOJHCHHUIO J1A00PAaTOPHBIX
XAMHYECKUX OIBITOB, JKOJOTHYECKH IEIeCO00pa3HOr0 TIOBEICHHUS B OBITY W TPYAOBOM JACATEIBHOCTH B IEIAX
COXPAaHEHUSI CBOETO 3/I0POBBS, OKPYKAIOMICH MPUPOTHOW CPEenbl M JOCTIKEHUS €€ YCTOWMYMBOTO PAa3BUTHS, OCO3HABATH



OMACHOCTh TOKCUYECKOTO ACHCTBUS Ha >KMBBIE OPTraHU3Mbl ONPENEIEHHBIX HEOPIaHMYECKUX BEIECTB, MOHUMAs CMBICI
nokazaress [1JIK;

c(OpPMHUPOBAHHOCTh YMEHUMH: OCYIIECTBIATH LIEJICHANPABICHHBIA MOUCK XUMHYECKOM MHGOPMALMK B Pa3IUYHBIX
UCTOYHMKAX (Hay4yHass M Yy4yeOHO-Hay4yHas JUTeparypa, CpeicTBa MaccoBol uHHpopmauuu, HHTEpHET U Apyrue),
KPUTUYECKH aHAJIU3UPOBaTh XUMHUYECKYIO HH(pOpManuio, mnepepadaThiBaTh €€ M HUCHOJb30BaTh B COOTBETCTBUU C
MOCTaBJIECHHON y4eOHOM 3aaueil.



