PaGouyas nporpamma no yuyeoHomy npeaMery «XuMusH (yriry0JeHHbIH YPOBEHb)

HOSACHUTEJIBHAS 3AIIUCKA

Paboyas mporpamMMa o XMMUH Ha YpOBHE CpeHEro o01iero o0pa3oBaHus pazpadoraHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanuny, TpebOBaHUM K pe3yabTaTaM 0CBOeHU defepatbHOi 00pa3oBaTeIbHON MPOTrpaMMbl
cpeaaero  obmero  obpazoBanusi(POIl  COO), mnpencraieHHbix B — DexepanbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpeamera «XuMmus» B 00pazoBaTelbHBIX opranuszanusx Poccuiickoit Denepainui,
pean3yIONIMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pa3Butus Bocuutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[paButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJNEHHOrO H3y4eHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTo o0Opa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBUSX JU(PEpeHIMPOBAHHOTO, MPOPMIBHOTO OOydYeHUs, NPHU3BAHO
obecrieunTh 00IIE00Pa30BATEIBLHYI0O U OOMICKYJIbTYPHYIO MOATOTOBKY BBITYCKHHUKOB IIIKOJIBI,
HEOOXOUMYIO JUISI aJJanTalllK UX K ObBICTPO MEHSIOIIMMCS YCIIOBHSIM JKU3HU B COLIMYME, a TAKKe
JUTSL TIPOJIOJDKEHUSI O0y4YeHUsl B OpraHu3alusax MnpodeccnoHanibHOr0 00pa30BaHUs, B KOTOPBIX
XUMHUS SIBJISIETCS OJTHON M3 IPUOPUTETHBIX TUCHIHUTLINH.

B mporpamMe mno XMMHUM Ha3HAu€HHE TMIpeAMETa «XHUMHUS» TOJIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKaHMsI, pe3yIbTaTOB 00y4eHHs U TpeOOBaHHUI K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAETENHCTBOM TOMY SIBJISIOTCS CJCAYIOIIHUE BBITOJHIEMbIC
IPOrPaMMOM 110 XUMHUU (YHKITHH:

¢ uHPOPMAMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH oOecreynBaeT MOJyYeHUE
MIPEACTABICHHUS O NENSIX, COACp>KaHUM, OOIICH cTparerud OOydeHHUs, BOCIHUTAHUS U
pa3BUTHS OOYYAIOMIMXCS CPEACTBAMHU MPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOLIA, KOTOpast peayCMaTpUBAET onpeJieTIeHue:
MPUHIIMIIOB  CTPYKTYPHUPOBAHHUS UM  TOCIEJOBATEIBHOCTH HU3y4YeHUsS y4eOHOTO
MaTepuaia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTePHUCTHUK; TMOJXO0JI0OB K
(GbOpMHUPOBAHUIO COAEPKATETHHOM OCHOBBI KOHTPOJII U OIIEHKH OO0pa30BaTeIbHBIX
TOCTHKEHUI 0OydJaromuxcsi B paMKaX HMTOTOBOM arTecTanmuu B (QopMe eIHHOTO
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

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

® YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COJAECpPKAHKE, 003aTeILHOE TSI U3YUCHHS
B paMKax OTIEIbHBIX  mnpoduiei, NpeaycMaTpuBaeT  paclpelneiieHne u
CTPYKTYpUPOBAaHHE €ro MO KjIaccaM, OCHOBHBIM COJEpKATEeNbHBIM JTUHUSAM/pa3ienam
Kypca;

e 1a€T MpUMEpPHOE pacmpe/esieHne Y4eOHOTO BpeMeHHU, pEKOMEHIYEMOTO ISl U3YYCHUS
OT/IENIbHBIX TEM;

e Mpeasaraet IPUMEPHYIO MOCIE0BATEILHOCTh H3yUeHHs y4eOHOTr0 MaTepuana ¢ yuéTom
JIOTUKU MIOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBS3EH;

e aéT METOAMYECKYI0 HHTEpIpEeTaluio Lejled W 3aJad Hu3y4deHus IMpeaMmeTra Ha
yriayOln€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEILHON XapaKTEPUCTUKHU IUIAHUPYEMBIX pE3yJIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbI CpelHero oomero oOpa3zoBaHUS



(JIMYHOCTHBIX, METAPEAMETHBIX, IPEAMETHBIX), & TAaKXKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUH OOYYaloOmIErocsi IO OCBOCHHUIO COJCpPKAHUS
npeaMera.

ITo BceM Ha3BaHHBIM NO3MLIMAM B IPOrpaMMe 110 XMMHUU NIPEyCMOTPEHA IPEEMCTBEHHOCTh
¢ 00ydyeHueM XMMHUU Ha YPOBHE OCHOBHOIO 00I1Iero 00pa3zoBaHus. 3a IpeJielaMy YCTaHOBJIEHHON
MPOrPaMMO 10 XUMHH 00sI3aTEIbHON (MHBApUAHTHOW) COCTABJISIONICH coAep)aHus Y4eOHOTO
npeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BHIOOpA €ro BapuaTHUBHON COCTAaBIIAIONICH, KOTOpast
JIOJDKHA OIIPEJEIIATHCS B COOTBETCTBUU C HAIIPABICHUEM KOHKPETHOIO Npoduist o0ydeHus.

B cootBerctBuuM ¢ koHuentyaibHbIMU MoJoXeHUAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE Cpe/iHero o01iero o0pa3oBaHus XUMUS Ha YPOBHE YIITyOJEHHOTO U3YUEHUs HAPaBJICH Ha
peanu3almio MPEEeMCTBEHHOCTH C IOCIIEAYIOIIUM 3TAIIOM MOJYyYSHHsI XUMUYECKOT0 00pa30BaHMs
B paMKax U3y4eHMsl CHELHUAIbHBIX €CTECTBEHHO-HAYUYHBIX U XUMHUECKUX JUCLUILIMH B By3axX U
OpraHu3alusaX CPeAHEro NpoQecCHnoHaIbHOr0 00pa3oBaHus. B 3Toii CBA3M M3yuyeHHE TpeaMeTa
«XUMHUS» OPUEHTHUPOBAHO NIPEUMYIIECTBEHHO HA PACIIUPEHUE U YIIyOJIEHUE TEOPETUUYECKON U
IPAaKTUYECKON MOJArOTOBKM OOY4YarOUIMXCs, BBIOPABUIMX ONpeAeiIEHHbIH Mpoduib 00ydyeHus, B
TOM 4YHCI€ C TIEpPCHEeKTUBON IOCIEAYIOIIEro IOJyYeHUsI XUMHUYECKOro oO0pa3oBaHUs B
opraam3anusax npodeccnoHansHOTO 00pazoBanus. Hapsiay ¢ atuMm, B cBere Tpeboanmii ®I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHONW MPOrpaMMbI
cpeaHero oOmiero o0Opa3oBaHHs H3yueHHMeE IpeaMeTa «XHMHS» OPUEHTHUPOBAHO TaKXkKe Ha
peleHne 3a/1a4 BOCIUTAHUS U COLIMATIBHOIO Pa3BUTHs 00ydaroluxcs, Ha (OpMHUPOBAHUE Y HUX
OOIIEMHTEIUVICKTYAJIbHBIX YMEHHM, YMEHUN paIlMOHATM3AIMU YI4eOHOro Tpyna U 000OIIEHHBIX
CIO0CO0O0B JEATENILHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBnstomuMu npeaMera «XUMUsS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YeHMs SIBISIOTCS
yrinyonéHuble Kypebl — «Opranudeckas XuMus» U «OOmas u Heopranudeckas xumus». [lpu
OTIpENIeICHNH TIOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJCpPKAHUS ITHX KYpCOB B
porpaMMe Mo XUMHHU 3a OCHOBY NpuHATH nonoxeHuss @PI'OC COO o paznuuusx 0a30BOro u
yIIIyON€HHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHoBy cozaepxaHusi KypcoB «OpraHundeckas xumusi» u «OOmas M HeopraHuueckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEIMETHBIX 3HAHUM M YMEHUI, OTHOCAIIMXCS K Oa30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. DTa CHCTeMa 3HAaHUUM IOJIydaeT OMNpEJesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIONIEE  OCO3HAHHO  OCBOMTh  CYIIECTBEHHO  OonpHmMid  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM ypOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHMW O XHMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS W YIriyOJeHHs NMpeACTaBIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NPOTEKAHMs PEaKLMH, PacCCMaTPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHne nepuoguieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKHX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABIEHUSIX O CTPOEHUH aToMa. XUMHUYECKas CBsI3b 00BACHSIETCS C
TOYKHU 3PEHUS SHEPreTUYECKUX U3MEHEHHUH pu e€ 00pa3oBaHUM U pa3pylIEHUH, a TAKXKe C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuii JONOJIHsEeTCs (POPMUPOBAHHEM
IpEJICTaBICHU 00 AJIEKTPOXMMHUYECKUX Ipoleccax M 3JIEKTPOJIM3€ pacIulaBOB U pPacTBOPOB
BellecTB. B Kypce OpraHMyeckoil XMMHMU TPU PACCMOTPEHUU PEAKIUOHHOM CIOCOOHOCTH
COEIMHEHUH yzaensercs 0coboe BHUMAaHUE BOIPOcaM 00 3JEKTPOHHBIX 3(PPeKTax, 0 B3aMMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEAKIIHU.



Ocoboe 3HaueHHEe MMEET TO, YTO Ha COACpP)KaHHE KYPCOB XUMHUHU YIITYyOIEHHOTO YPOBHS
W3YYCHUS JIJIs1 KIIACCOB ONpeAenEHHOro mpod s (TIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JOTIOTHEHUH K 00IIel CUCTeMe MPEeIMETHBIX 3HAHWN ) OKA3bIBAIOT BIMSIHUE CMEKHBIC MTPEIMETHI.
Tak, HarpuMep, B COJIEP)KaHUM MpeaMeTa Il KIIaCCOB XUMUKO-(PU3HIECKOTro Mpodus 00IbII0e
3HauYeHHE OyayT HMMETh 3JIEMEHThl y4yeOHOro MmaTrepuayia o odmel xumuu. [Ipum uzydeHuun
npeaMeTa B JAaHHOM cliydae akIeHT OyeT cAeliaH Ha OOIIHOCTh METOJIOB IMO3HAHUS, OOIIHOCTh
3aKOHOB ¥ TEOPU B XUMUU U B QU3HKE: aTOMHO-MOJIEKYJISIpHAs TeOpHst (MOJIEKYJISIpHAS TEOPHS B
bu3HMKe), 3aKOHBI COXpPAHEHUS MacChl M DHEPTUM, 3aKOHBI TEPMOJMHAMHKH, SJIEKTPOJIN3A,
MIPEJICTABJICHUS O CTPOCHUU BEIIECTB U JIPYTroe.

B T0 ke BpeMs B collepiKaHUU MPEAMETa JIIsl KIIACCOB XMMHKO-OMOJIOTHYECKOTO MPOQUIIS
OombIIMIA yACTBHBIA Bec OyIeT UMETh OpraHWYEeCKas XUMUsS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOYKHOCTB JIsl 60J1ee 00CTOATEILHOIO PACCMOTPEHHUSI XUMHUYECKON OpraHu3aIiii KJICTKH KaK
OMOJIOTHYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOMSIT, K NPHUMEPY, TaKHWE CTPYKTYPHBIC
KOMITOHEHTBI, KaK JIMIHJbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HAHHUS O COCTAaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOH JIJIsl U3y4EHHUs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHMUSI, TUIIIEBAPEHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METOJI0OB MO3HAHUS U ONbITA MPAKTHYECKOIO0 MIPUMEHEHUSI HAYYHbIX 3HAHUWM U3YYEHHUE ITpeaMETa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C Y4EOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MpeIMeTHBIX o0nactel «EcTecTBeHHO-HAyUHBIE TPEAMETHI,
«MaremaTuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Ipu u3ydeHun yueOHOrO mpeaMera «XHUMHUs» Ha YriyOJIEHHOM YpOBHE TaKXkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM YpOBHE), 3ajadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMUPOBAHHE OCHOB HAyKM XHUMHH KakK 00JIacTH
COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKOW JEATECIIbHOCTH YEJIOBEKa W OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PelieHue 31oil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
MpeaMeTa MPEANoaracT peaan3aluio TaKuX LeJien, Kak:

° dbopMHUpOBaHHE  MPEACTABICHUW: O  MaTEpPHAIBHOM  €IWHCTBE  MHpA,
3aKOHOMEPHOCTSIX Y O3HABAEMOCTH SIBJIEHUI TPUPOJIbI, O MECTE XMMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ BeAylleil poiu B 00eCNeYeHUH yCTOWYHMBOTO Pa3BUTHS YENOBEUYECTBA: B PEIICHUU
npo0OJieM SKOJIOTHUECKOH, IJHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B PA3BUTUU MEIUIINHBI,
CO3JIJaHUM HOBBIX MAaTEPHAJIOB, HOBBIX HMCTOYHHKOB SHEPTHH, B OOCCIICUCHHH PAIIMOHAIBLHOTO
MIPUPOIOTIONB30BaHMs, B GOPMUPOBAHUHM MHUPOBO33PEHUS U OOIIEH KyJIbTYPhI UEIOBEKA, a TAKIKE
AKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOIHON cpesie;

° OCBOCHHE CHCTEMBI 3HAaHUM, JICKAIIHMX B OCHOBE XMMHYCCKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa: PYHIAMEHTAIBHBIX MOHSATUH, 3aKOHOB M TEOPUN XUMUH,
COBPEMEHHBIX IPEICTABICHUN O CTPOCHHMM BEILECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HAAMOJIEKYJISIPHOM, O TEPMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMHUYECKUX PEAKIUNA, O XMMHYECKOM PABHOBECHH, PACTBOPAX U JAHCHEPCHBIX
cUCTeMax, 00 OOIMMX HAYYHBIX MPUHIUIMAX XUMHUECKOTO MPON3BOICTBA;

° dbopMupoBaHKEe y O0YYaIOIMMUXCSA OCO3HAHHOTO TMOHHMMAHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKHX 3HAHUU N7 OOBSICHEHUs KIIOYEBBIX HJEH U MPOOIEeM COBPEMEHHOM
XUMHUHU, N7 OOBSICHEHUS W TIPOTHO3UPOBAHUS SIBJICHUH, HWMEIOIINX €CTECTBEHHO-HAYUHYIO
MIPUPOTY; TPAMOTHOTO PEIICHHS MPOOJIeM, CBSI3aHHBIX ¢ XMMUEH, MPOTHO3UPOBAHMS, aHAIN3a 1
OIICHKH C TIO3MIIMIA YKOJIOTUYECKON O€30MacHOCTH MOCIEACTBUI OBITOBOI M MPOU3BOACTBEHHOMN



JEeSTEIbHOCTH YEeJOBEeKa, CBS3aHHOM C XHWMHUYECKUM IPOU3BOJCTBOM, HCIIOJIIb30BAHUEM U
nepepaboTKOM BEIIECTB;

J yrayOieHue MpeiCTaBlIeHU O Hay4YHbIX METOAaX MO3HaHUS, HEOOXOIUMBIX IS
NPHOOpPETEHUST YMEHUH OPUSHTHPOBATHCS B MHUPE BEIIECTB U O0OBICHEHUSI XUMUYECKUX SIBIICHUH,
MUMEIOLINX MECTO B MIPHUPOJIE, B MPAKTUUECKOI 1eATEIbHOCTH U MMOBCEAHEBHOMN )KU3HU.

B nutane peanuzanuy nepBoodepeHbIX BOCIUTATENbHBIX U PA3BUBAIOIINX (DYHKIUH LIETO0CTHOM
CUCTEMBI CPETHETO 00IIero oOpa3oBaHus MPHU U3YUYCHUU MPEAMeTa «XUMUI» Ha YTITyOnEéHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh MPUOOPETAIOT TAKKUE LIEH U 33J[a4H, KaK:

e BoClUTaHUE YOEKJAEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TPUPOJBI, YBAXKCHHUS K
MPOIIECCY TBOPUYECTBA B O0JIACTH TEOPETHYECKHX W MPHUKIAIHBIX HCCICIOBAHUHA B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

® pa3BUTHE MOTHUBAIMM K OOYYEHHMIO M IMO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00I[EUeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATEIIbHBIX HWHTEPECOB, HHTEUIEKTYaJIbHBIX W  TBOPYECKHX
CHocOOHOCTEH 00yJarommxcsi, GOpMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMOOOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEITHOU
npodecCHOHANBHOM U OOLIECTBEHHOW NEATEIBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (QopmupoBaHHE YMEHUH M HABBIKOB Pa3yMHOIO MPHUPOAONOIB30BaHUS, pPa3BUTHE
9KOJIOTHYECKOH  KYJNbTYpbl, NIpPUOOpETEHHE  OmbiTa  OOIIECTBEHHO-TIOJE3HOM
AKOJIOTMYECKOU JIEATEIBHOCTH.

OO01ee YUCIIO YacoB, MPEIYCMOTPEHHBIX I HM3y4eHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpenHero obmiero odpazoBaHusi, cocrabisger 238 yacoB: B 10 kimacce — 136 daca (4 daca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEI0).

COJAEPKAHUE OBYYEHUSA
10 KUIACC

OPITAHUYECKAS XUMMUSL

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAaYeHME OPraHUYECKOM XHMMMH, TMPEICTaBIEHHE O MHOrooOpa3uu
OpPTaHUYECKUX COCTUHEHHIA.

ONEKTPOHHOE CTPOEHUE aroMa YIJIepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSIHMS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYecKasl CBSI3b B OPraHUYECKUX COETUHEHUSIX.
Tunel rHOpUIN3alMU aTOMHBIX OpOHUTaneil yriaepoaa. MexaHu3Mbl 00pa3oBaHUs KOBaJCHTHON
CBs13H (OOMEHHBII U TOHOPHO-AKIIETITOPHBIN). THUITBI TepeKphIBaHUSI AaTOMHBIX OpOUTaTIeH, G- U T-
cBs3u. OnuHapHas, ABOWHAs W TpouHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJIAxX
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajgukale, Hykieoduie u ameKTpodure.

Teopuss cTpoeHHs opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMEHHbIE
IIPEJICTABJIEHUSI O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS OPTaHUYECKUX COSANHEHUN.
MonekynspHele U CTpyKTypHble (opmyinbl. CTpykTypHble (OpMYJbl pa3WYHBIX BHJIOB:
pa3BEpHyTas, COKpall€HHas, cKeyleTHas. M3omepusa. Buael wn3oMmepuu: CTPYKTypHas,
MPOCTPAHCTBEHHAs. JEKTpPOHHBbIE H(PQEKTHl B MOJIEKYJIaX OpPraHMYECKUX COEAMHEHUN
(MHIIyKTUBHBINA U ME30MEPHBIH 3 PeKTsI).



[IpencraBnenue o kaccuuKanuu opraHUIeCKuX BemecTs. [loHsaTHE 0 YHKIIMOHATBLHOMN
rpynne. I'omonorus. I'omonoruueckue psaael. Cuctemaruueckas HOMEHKIATypa OpraHM4eCKHX
coenunenuii (IUPAC) u TpuBHanbHbie HA3BaHUS OTICIBHBIX MPEACTABUTEIICH.

OcoOennoct M KilaccUpUKalusg  OpraHmyeckux  peakiuil.  OKucCIUTEThHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAIllEHUI: 03HAKOMIIEHUE C
oOpa3LaMu OpraHM4ecKuX BELIECTB W MaTepualaMHM Ha UX OCHOBE, ONbBITHI IO IPEBPALICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHu (MJIaBieHHe, OOyIJIMBaHME U  TOPEHHE),
KOHCTPYUPOBAHUE MOJEIIEH MOJIEKYJI OPraHUYECKUX BEILIECTB.

Yraesogopoabl.

Anxanbl. ['oMonoruueckuii psi aakaHoB, oOmas (GopMyia, HOMEHKIATypa U H30MEpPHUS.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOINEKY/ alKaHOB, SP>-THOPHIM3AIMS aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJIKaHOB.

XVMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHUs, N30MEpPU3aLUH, JETUIPUPOBaHMUS,
LIUKIU3aluy, THpOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MexaHU3Me peakuuil
PaAMKaIbHOIO 3aMEILICHHUS.

Haxoxxnenue B npupoje. CriocoObl OTy4YeHUs U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mast Gpopmyra, HoMeHKIaTypa u u3oMepus. OCOOCHHOCTH CTPOCHHS U
XUMHUYECKHX CBOWCTB MaiblX (IHUKJIONPONAH, IUKIOOyTaH) W OOBIYHBIX (IMKJIOTICHTAH,
[UKJIOreKCaH) HUKJIoaikaHoB. CrlocoObl MOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Anxkensl. 'omonoruueckuii psj ankeHoB, o0uias Gpopmyina, HOMEHKIATYpa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYl AalKeHOB, SP’-ruOpUAM3alus aTOMHBIX opOuTaneii
yriaepoaa, - u n-cBsizu. CTpyKTypHas u reomerpuueckas (Luc-tpaHc-) nuzomepus. Gusunueckue
CBOMCTBAa QJKEHOB. XHUMHUYECKHE CBOMCTBA: pPEaKUUHM IPUCOCIAUHEHHMS, 3aMEIICHHs B -
MOJIOKEHUE TMpU JBOMHON CBA3M, NoOJMMepu3auuu U okucieHus. [IpaBuiio MapkoBHHKOBA.
KauecTBeHHbI€ peakiiy Ha ABOWHYIO CBs3b. CIIOCOOBI MOIY4YE€HUS U IPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Knaccudukammst — ankagueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganusvie). OCOOEHHOCTH IEKTPOHHOI'O CTPOSHUS U XUMUUECKUX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- u 1,4-nmpucoenunenue. Ilomumepuszanust conpspkEHHBIX JUEHOB. CrocoOsl
MOJIyYEHUS U IPUMEHEHHUE aJIKaJUCHOB.

Ankunbl. ['oMoornueckuil psij amkuHOB, oOmas popMyia, HOMEHKJIATypa U U30MEpHs.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aJIKUHOB, SP-TUOpPHAM3ALUS aTOMHBIX
opburaneit yriepoga. Puznyeckue CBOWCTBA AJIKMHOB. XHMHUYECKHE CBOWCTBA: pPEaKLUU
NPUCOEANHEHUS, AUMEPU3allud U TPUMEpHU3alluu, OoKuciaeHus. KucaoTHble cBOICTBA ajIKUHOB,
MMEIOUINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHBbIE peaklMHu Ha TPOHHYIO CBsi3b. CriocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomaruueckue yriaeBoopo/sl (apeHsl). 'oMonornueckuit psit apeHoB, ooias popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30I1a.
duznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOWCTBa OEH30Jla M €ro TOMOJIOTOB: peaKluu
3aMeIleHusl B OCH30JIbHOM KOJIBLIE U YTJIEBOJOPOJHOM paJMKalie, PEaKLUU MPHCOEIUHEHHUS,
OKHCIIEHHE ToMOJIoroB O6eH3ouna. [IpencraBienne 06 OpUEHTUPYIOIIEM JACHCTBUH 3aMECTUTENEH B
OEH30JIbHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PaIUKaioB, KapOOKCHIbHOM, TMIPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOJIA.
[Momumepuzarust ctuposa. CriocoObl MosydyeHus U IPUMEHEHNE apOMaTUYECKUX YTIIeBOI0POIOB.

[Tpupoausiii ra3. IlonyrHeie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHnHsii
yrojib U OPOAYKTHI ero mnepepadoTku. CrocoObl mepepaboTKu He(PTHU: MEeperoHka, KPEeKHHT



(TepMHUYECKHH, KaTaTuTUICCKU), pudopMuHT, muponnu3. [IpoaykTel mepepaboTku HedTH, UX
MPUMEHEHUE B IPOMBIIIIICHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MEXAY Pa3IMUHBIMU KJIaCCaMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIIIEBOJOPOI0OB. Peakiuu 3amemnieHus
rajJloreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIy, LHUAHOTPYIIy, amuHOorpymmy. JlelicTtBue Ha
rajoreHNpoOn3BOIHBIE BOJHOIO UM  CIHMPTOBOrO pacTtBopa wEnoun. B3aummopeincreue
JUTAJIOT€HAIIKAHOB ¢ MarHueM U LHUHKOM. [IoHATHE O MEeTaJuI0OPTaHUYEeCKUX COCTUHECHUSX.
Hcnonp30BaHue TallOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TpPU CHUHTE3E
OpPraHMYECKUX BEILIECTB.

OKclepUMEHTAIbHBIE METO/Abl HM3y4YeHHs BEHIECTB W HMX IMPEBpAIleHUil: H3ydeHHe
(U3UUECKUX CBOMCTB YIIIEBOIOPOIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX PEaKIUil yIIeBOA0POI0B
pa3IMyYHbIX KiaccoB (oOeclBeunBaHWE OpPOMHOW WM MOJHOW BOJbI, pacTBOpa MepMaHraHaTa
KaJIusi, B3aUMO/JICHCTBUE alleTUIIEHAa C aMMHUAYHbIM pacTBOPOM okcuja cepedpa(l)), kauecTBeHHOE
oOHapyXeHHE YIJIepoJa U BOAOPOJAa B OPraHMYECKHX BEILIECTBAaX, IOJIyYEHHE STHIIEHA U
W3y4eHUE €ro CBOMCTB, O3HakomiieHHe ¢ KoJulekuusamu «Hedts» m «VYromwsy», ¢ obpazmamu
IIacTMacc, KaydykoB M  PE3UHBI, MOJEITUPOBAHHWE  MOJIEKYJT  YIJIEBOJOPOAOB H
TaJIOTeHIIPOU3BOJIHBIX YIIIEBOJOPOIOB.

Kucaopoacoaep:xamme oprannyeckne coeinHEeHUsI.

[IpenenbHble OonHOATOMHBIE CcHUPTh. CTpoeHHE MOJEKyJl (Ha HpUMEpe MeTaHoja U
sta”ona). ['oMmonornueckuit psa, odmas hopmMyna, H30Mepus, HOMEHKIATypa U KIacCU(pUKAIIUA.
Ou3nyecKkue CBOICTBA NPEIEIbHBIX OJHOATOMHBIX CHHPTOB. BomOpoaHbIe CBSI3U MEXKIY
MOJIEKYJIaMH CHUPTOB. XMMHUUYECKHE CBOMCTBA: PEAKIIMH 3aMEILEHUs, IerHIpaTallui, OKHCIECHUS,
B3aMMO/ICHCTBHE C OPraHNYECKUMHU U HEOPraHMYECKUMH KHclioTaMu. KauecTBeHHas: peakuus Ha
OJIHOATOMHBIE cnupThl. JleiicTBHE 3TaHONA W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJTyYeHUs U IPUMEHEHNE OJHOATOMHBIX CITIUPTOB.

[Tpocteie 3upsl, HOMEHKIATypa U n3oMepus. OcoOeHHOCTH (PU3MYESCKUX M XUMUIECKHIX
CBOJMCTB.

MHoroaroMHble CIHUPTHI — JTUICHTIUKONb M ThIulepuH. dusndeckue M XUMHUYECKUE
CBOICTBa: peakiuu 3aMEIICHUs, B3aWMOJEWCTBHE C OPraHUYECKMMH W HEOPTaHMYECKUMU
KHCJIOTaMH, Ka4yeCTBEHHAasI peaklusi Ha MHOTOAaTOMHBIE cUpTHL. [IpencraBnenne o MexaHu3Me
peakiuit HykiaeopriIbHOro 3aMmenieHus. JlelicTBiue Ha opranu3M 4enoBeka. CrocoObl MOTydeHUs
U TIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3aUMHOE BIUSHUE TMJIPOKCOTPYMIBI U OEH30JIBHOTO SJIpa.
®uznyeckue cBoicTBa (peHona. OCOOEHHOCTH XUMHUYECKHX CBOHCTB (eHona. KadecTBeHHbIE
peakiuu Ha ¢enon. Toxcuunocts (denona. CrocoObl TONydeHHS W TpUMEHeHue ¢GeHona.
®enondopManbaeriuaHas cMoa.

KapOoHunbpHbBIE COETUHEHUS — aIbJeruIbl M KETOHBl. JIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpymmbl. ['oMonornyeckue psapl anbIerwoB M KETOHOB, oOmias ¢opmyina,
M30MEpPUS M HOMEHKJaTrypa. PU3NYECKUEe CBOMCTBA albJETUI0B M KETOHOB. XUMHUYECKHE
CBOMCTBa albJETUOB M KETOHOB: peakuuu mnpucoeAnHeHus. OKHUCIEHUE albJIeTUIOB,
KaueCTBEHHbIE peakMHu Ha anpieruabl. CrmocoObl MONyYeHUs W MPUMEHEHHE albJCTHAO0B U
KETOHOB.

OnHOOCHOBHBIE TpefieNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. Dusmdeckne CBOWCTBA OJHOOCHOBHBIX
MpeIeTbHBIX KAPOOHOBBIX KHCIOT. BOIOpOIHBIE CBSI3U MEXKIY MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMHUYECKHE CBOMCTBA: KHCIOTHBIC CBOWCTBA, PEAKIHS ATCPUPHUKAINH, PEAKIIUU C YIaCTHEM



YIJI€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MYypaBbUHOW KHCJIOTHL. [loHATHE O
IPOM3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(upax. MHOroo0pasue KapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
IIOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie ¢upsl. ['omonoruueckuii psn, obmas Gopmyna, ©3oMepus ¥ HOMEHKJIATYpA.
®u3nyecKue U1 XUMHYECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIEJTOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHUYECKHE CBOICTBA XKUPOB: TUIPOJIU3 B KUCION U
meno4yHoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COACPIKAIIMX OCTATKH HEMPEASIbHBIX KUPHBIX
KUCHOT. KUpbI B IPUPO/IE.

MBpBUT4 KaK COJTU BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OO6mass xapakTepuctuka yriaeBonoB. Kiaccudukanus yriaeBonoB (MOHO-, AM- U
nonucaxapupl). MoHocaxapuIel: TIIIOK03a, (pPyKTO3a, TajakTo3a, pudo3a, Ie30KcHprbdo3a.
®dusnyecKkue CBOMCTBA U HaXOXkAeHUE B ipupoae. PotocuHTe3. XMMUYECKUE CBOKWCTBA INIFOKO3bI:
PEaKIUU C yUaCTUEM CITUPTOBBIX U alIbJICTUTHON TPYIIT, CHUPTOBOE M MOJIOUHOKHUCIIOE OpOKEHHE.
[TpumeHeHue TI0KO03bI, €€ 3HAaUeHHE B KU3HEACATeIbHOCTH opranu3Ma. J{ucaxapusl: caxaposa,
ManbTO3a M JakTo3a. BoccTaHaBnuBarolue U HEBOCCTAHABIMBAIOLIME Aucaxapuibl. ['uaponus
nucaxapunoB. Haxoxzaenue B npupojie U npumeHenue. [lonucaxapuapl: Kpaxmai, IIIMKOTEH U
nemono3a. CTpoeHHe MaKpOMOJEKYd Kpaxmana, TJIMKOreHa U IeJUTioo3bl. dusnueckue
CBOICTBa Kpaxmalia U LeJUTI0JIO3bl. XUMHUYECKHEe CBOMCTBA KpaxMaia: THAPOIIN3, KaueCTBEHHAs
peakust ¢ HMOAOM. XHWMHYECKHE CBOWCTBA LEJUTIONO3BI: THUAPOJIHN3, MOJNydeHHE IPHUPOB
1esuTr0103bL. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIA MIENK).

DKCepUMEHTAIbHBIE METOJbl M3YyYEHUS BEIIECTB U HMX MPEBPAILICHUIl: PacCTBOPHUMOCTh
pa3IMYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPHEM, OKUCIIEHUE ITHIIOBOTO CIIUPTA
B aJIbJIETHU]] Ha PACKaJIEHHON MEIHOM IPOBOJIOKE, OKUCIEHUE STHJIOBOTO CIHUPTa JUXPOMATOM
KaJus (BO3MOYKHO HMCIIOJIb30BaHKUE BHAEOMATEPUANIOB), KAUECTBEHHbBIE PEAKIMK Ha albIeTUuIb! (C
ruapokcuaoM auammuHcepeOpa(l) u  rumpokcumom wmenu(ll)), peakuus riunepuHa C
runpokcugoM menu(ll), xummuueckue cBOHCTBa pacTBOpa YKCYCHOW KHMCIIOTBI, B3aUMOJIEHCTBHE
pactBopa TIOK03bI ¢ Tuapokcunom Meau(ll), B3aumopaeiicTBue kpaxmajnga ¢ HMOJOM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aj1a4 1o TeMaM «CriupThl U GpeHomnbl», «KapooHoBbie kucinoTel. ClloKHbIE
3pUPBD».

A3oTcoaepkaniye OpraHuyecKne CoeINHEeHusl.

AMUHBI — OpraHWYecKkhe TIPOHM3BOJHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKUe; epBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTpOEHUE MOJEKYJI,
obmas (opmyna, U3oMepusi, HOMEHKIAaTypa U (pu3nyeckue cBoilcTBa. XMMHUYECKOE CBOWCTBA
ann(paTUUECKUX aMHUHOB: OCHOBHBIE CBONCTBA, AJKWJIMPOBAHUE, B3aUMOAEHUCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTON KUCI0TON. CONMM aJIKWIaMMOHMS.

AHUWIMH — IpeCTaBUTeNIb AMUHOB apoMatnyeckoro psiaa. CTpoeHue aHwivHa. BzaumHoe
BJIMSIHUE TPYII aTOMOB B MoJjekyie aHwinHa. OcoOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIIMHA.
KavectBennsle peakuuu Ha aHWivH. CrocoObl MOJIydyeHHs W MPUMEHEHHE amu(aTHYecKHX
amuHOB. [lonydyeHne aHMIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenknatypa u uzomepus. OTenbHbIe IPeICTaBUTENN 0-aMUHOKHUCIIOT:
[JIMIUH, anaHuH. Pu3ndyeckue CBOMCTBA aMMHOKHUCIIOT. XUMUYECKHE CBOMCTBA aMMHOKHUCIIOT KaK
aM(pOTEPHBIX OPraHUUECKUX COCMHEHUH, peaKius NOJUKOHICH AU, 00pa30BaHUE MEeNTHIHON
cBs3u. buonoruueckoe 3HaueHne aMuHOKUCIOT. CUHTE3 U THAPOJIU3 MENTH/IOB.



benku kak npupoHble noauMepsl. [lepBudHas, BTropuuHas ¥ TpeTHUHAs CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBA OEITKOB: THAPOIIN3, IEHATYpAIHs, KAYeCTBEHHBIC PEaKLIMU Ha OEJIKH.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pacTBOPEHUE
0enIKOB B BOJIE, IeHATypalus OCJIKOB IPU HAarpeBaHWUHM, L[BETHbIC peaKlUM Ha OCNIKU, pelIeHue
SKCHEPUMEHTAJbHBIX 337ad IO TeMaM «A30TcoJepKalllue OpraHUYeCKUe COEIUHEHUS» U
«Pacno3HaBaHue OPraHM4EeCKUX COCIUHEHUIN.

BbicokomouieKyIsipHbIE COeTUHEHHUS.

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

[Tonmumepubie MaTepuansl. [nacTmaccs! (10JIMATUIIEH, TOIUIIPONUIIEH, TOJUBUHUIIXIIOPU,
HOJUCTUPOJI, HOIUMETHIMETAKpUIIaT, OJIMKApOOHAThI, OJUATUIEHTepedTaIaT). Y TUIN3alUs U
nepepadoTKa IIaCTHKA.

OnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, IIEPCTh, IMIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl cienanbHOrO Ha3HaueHus (TeIoH, KeBap, AEKTPOIPOBOAAIIUE TOTUMEDPHI,
OuopaszinaraeMble OJUMEPHI).

OKclepUMEeHTalIbHbIE METO/bl M3Y4YEHHUS BELIECTB M UX IPEBpAlllCHHUH: 03HAKOMIIEHHE C
o0Opa3aMu MPHUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacc, KaydyKOB, pelIeHue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue MJIACTMACC U BOJIOKOH».

Pacuérnble 3anaum.

Haxoxnenue MosiekyasipHOil (hopMysibl OPraHUYECKOro COEJUHEHHUS 110 MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJIIMX B €r0 COCTaB, HAXOXXJICHHE MOJIEKYJISIPHON (hOpMysbl OpraHUYECKOro
coeuHeHus 1o Macce (00BEMY) TPOTYKTOB CTOPaHHUS, 10 KOJMYECTBY BellecTBa (Macce, 00bEMY)
IPOAYKTOB pEaKUUU W/WIK HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOH (HOpMYJIbI
OpPraHMYeCKOT0 BEIeCTBA Ha OCHOBE €ro XMMHYECKHMX CBONCTB MJIIHM CIIOCOOOB MOJIY4YEHHS,
OIIpECIICHUE JI0JIM BBIXOZA MPOIYKTa PEAKLIUU OT TEOPETUUECKH BO3MOMXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€l MpH M3y4YeHHUU opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak U
MOHSITUH, IPUHATHIX B OTJENBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mue ecTecTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHWE, HAay4HBIM (akT, TMIOTE3a, TEOpus,
3aKOH, aHaliM3, CHUHTE3, KJaccU(UKalus, HaO0JIeHUue, U3MEpPEeHHE, SKCIEPUMEHT, MOJIENb,
MOJIEJTUPOBAHUE.

®usnka: Marepus, aTtoM, D3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, DHEPreTHUECKUU
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEUIecTBa, (PU3NYECKHE BEIMYUHBL,
€MHMIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

Buonorus: kinerka, opranusm, ’KocucTema, ouocepa, MeTabosn3M, HACIEeICTBEHHOCTD,
aBTOTPOGHBIH M TeTepOTPO(HBI THUN NUTaHUSA, OpokeHHe, (OTOCHHTE3, JbIXaHHWE, OCNKH,
YTJIE€BOJIbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAaeMble, TOTLIUBO.

TexHonorus: NuIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



11 KUIIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX s/iep. XUMHUECKUM 31eMeHT. M3oTonbl. CTpoeHHE 3JIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTHUECKHE YPOBHH U TOIYPOBHH. ATOMHBIE
opourtanmu. Kimaccudukarmss XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
AJIEKTPOHOB IO ATOMHBIM OpOHTAISIM. ODJIEKTPOHHBbIE KOH(PHUIypalud aTOMOB JIIEMEHTOB
MEPBOro—4eTBEPTOrO0 MEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHUM, JIIEKTPOHHbBIC
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepuonnueckuit 3akoH u llepuoguyeckas cucrema XUMHYeCKuX dieMeHToB [I.U.
MengeneeBa. CBsA3p nepuoOAMYECKOTO 3akoHa M llepumonnyeckoil cuCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsl CBOMCTB
XUMHYECKHX DJIEMEHTOB M O0pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.M1. Menneneesa.

Xumuyeckasi CBI3b. BUIbl XMMUYECKOW CBSI3M: KOBAJICHTHAs, MOHHAS, METAJUINYECKAs.
MexaHu3mbl 00pa3oBaHMsI KOBAJICHTHOW CBSI3U: OOMEHHBIN 1 TOHOPHO-AaKIENTOPHBIN. DHEPrus U
JuHa cBs3U. [lonsipHOCTH, HANpPaBIEHHOCTh M HACBIIIAEMOCTh KOBaJEHTHOH cBsizu. KparHble
cBs3u. BogoponHas cBsi3b. MEXMOIEKYISIPHBIE B3aUMOICUCTBUS.

BanenTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C MX T€OMETPUUYECKHM CTPOEHHEM (Ha MpUMEpe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuoa).

[IpencraBinenne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHA!
KOMILIEKCOOOpa3oBarennb, JUTaHAbl. 3HAYeHHWE KOMIUICKCHBIX coefauHeHuil. [loHsTHe o
KOOPJAMHALIMOHHON XHUMUH.

BemiectBa MOJEKYJISPHOIO M HEMOJIEKYJISIPHOIO CTPOEHMS. THIBI KPUCTAITIMYECKHX
pemEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIX cucreMax. McTuHHble pacTBophl. [IpeacraBienne o KOUIOUAHBIX
pactBopax. CrocoObl BbIpaK€HHsI KOHLIEHTpPAIlMM PacTBOPOB: MaccoBasl 10 BEIIeCTBa B
pacTBOope, MoJIsIpHas ~ KOHLEHTpauus. HacbllleHHBIE M HEHACBILIEHHBIE  PacTBOPBHI,
pacTBopuMoOcCTbh. Kpucraniaoruaparsi.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKHUX BEUIECTB. TpHBUANbHBbIE HA3BAHUSA
OTJIENIbHBIX NIPEACTABUTEIEN HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XMMHUECKUX PEeaKIMii B HEOPraHUIeCKOW U OPraHMYeCKON XUMHUU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHMsI M NPEBpAIICHUsS SHEPTUU NPU XUMHUYECKUX
peakuusx. TennoBbie 3QpPEeKThl XUMHUUECKUX peakiuil. TepMoXuMuyecKkue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOI peaklinu, e€ 3aBUCUMOCTh OT Pa3IMUHBIX (hakTOpoB. 'oMOreHHbIE
Y TeTepOoreHHble peakinu. Katanus u karanm3aTopsl.

OO6patumMble 1 HeOOpaTUMBbIE peakIui. XUMUYecKoe paBHOBecHe. KoHCTaHTa XUMHUYECKOTO
paBHOBecHs. DakTOphl, BIUSIOUIME Ha IOJOKEHHE XMMHUYECKOIO0 PaBHOBECHS: TeMIEpaTrypa,
JIaBJICHUE W KOHIIEHTPAlMH BEUIECTB, y4acTBYOMMUX B peakiuu. [Ipunuun Jle [llatense.

OnexTponuTtnueckass aucconuanus. CunbHble U cialble  3JeKTposuThl. CTeneHb
mucconuanuu. Cpena BOJHBIX pacTBOPOB: KUCIIOTHAs, HEUTpalbHAas, LIEN0YHasd. BomopoaHslii
noka3zarensb (PH) pactBopa. ['uaponus coneit. Peakiiuu nonHoro oomexa.



OKHUCIHUTENBHO-BOCCTAHOBUTENbHBIE peakunu. CreneHb okucieHusd. OKHCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHUS U BOCCTAaHOBJIEHHUs. BaXHEWIIME OKHUCIUTENU U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOJAbl HM3YYEHMS BEIIECTB U HUX MPEBpAIICHUI: pa3yIoKeHUe
MEPOKCUJA BOJOPOJAa B NPHUCYTCTBUM KaTaIA3aTOpa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
IPOBEICHUE pEAaKIUHd MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IOMOUIBbIO
WHIUKATOPOB, U3yYCHUE BIUSHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEAKIMH U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenune HemerawioB B Ilepuoanueckoil cucreMe XuUMUYECKHX 3ieMeHTtoB [I..
MenzeneeBa U OCOOCHHOCTH CTPOCHHS HMX aroMmoB. (Du3nyecKkue CBOICTBA HEMETAJUIOB.
AmoTponusi HeMETauIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bopopon. Ilonyuyenue, gusuueckre U XMMUYECKHE CBOWCTBA: PEaKIMU C METaUIaMU U
HEMETaJNIAMH, BOCCTAaHOBUTENbHbBIE CBOUCTBA. [ mapuabl. TONIIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxneHne B mpupoje, CrocoObl MOMy4eHUs, (GU3NIECKhe M XUMHYECKUE
cBoicTBa. ['amoreHoBojopoAbl. BaxkHelne KHUCIOPOACOIEpKAIUE COCAMHEHUS TaJIOr€HOB.
JlabopaTopHble U MPOMBIIITICHHBIE CIIOCOOBI MOTYYeHHs TaloreHoB. [IpruMeHeHre raloreHoB 1 ux
COCIMHEHU.

Kucnopon, o30H. JlabopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®u3nuecKkue 1 XUMUYECKHE CBOMCTBA U PUMEHEHHUE KUCI0POo1a U 030HA. OKCHUIBI U IEPOKCH/IBI.

Cepa. HaxoxxneHume B MpUpOJE, CIOCOOBI MONYy4YEeHUS, (U3MUECKHE W XHUMHUYECKHE
cBoiictBa. CepoBonopon, cynbbuasl. Oxkcun cepoi(1V), oxcun cepoi(VI). Cepuucras u cepHas
KHCIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHWEe cepbl U e€
COE€IMHEHUI.

A3zor. Haxoxknenue B mpupojie, crnocoObl MOnMydeHus, (pU3MUeckrue U XUMHYECKHE
cBoiictBa. AMMMaK, HUTpuAbl. OKcuabl a3oTa. A30THCTas U a30THAs KUCIOTHI M HMX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHIL. [IpuMeHeHue a30oTa M ero coeAMHEHUi. A30THBIC
yI100peHusl.

®ocdop. Haxoxnenue B mpupone, crnocoObl MOIY4YEeHHUs, (PU3UUYECKHE M XUMHUUYECKUE
cBoiictBa. Dochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docdopa u ero coenunenuii. PocpopHsie y1oOpeHUs.

VYrnepon, HaxoxIeHHe B Tpupone. AiorpornHble Moaudukanuu. dusnueckue u
XMMHUYECKHE CBOICTBA MPOCTHIX BEILIECTB, 00pa3zoBaHHbIX yriepogoM. Okcua yraepona(ll), okcua
yraepoaa(lV), yronapHas kucinora u €€ coinu. AKTUBUPOBAaHHBIN yroib, aacopOuus. OysiepeHsl,
rpadeH, yrnepoaHsle HAaHOTpYOkH. [IpruMeHeHne NpocThIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOIOM,
U €ro COCIUHECHUMN.

Kpemuuii. HaxoxaeHue B mpupoje, COCOObI MOMy4YeHUs, (U3HUecKHe M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHHUsI U ero
coequHeHnil. CTEKJ0, €ro mMoJy4YeHHue, BUbI CTEKJIA.

[Tonoxenue metamios B [leproanueckoil cucteMe XUMUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000J104eK aTOMOB MeTayuioB. O0mue Gu3nueckue CBOMCTBa METAIJIOB.
[IpumeHneHue MeTayioB B ObITY M TexHUKE. CIIaBbl METAIIIOB.

DIEKTPOXUMUYCCKUN Psi/T HAMIPSDKEHUH MeTautoB. O01mme crocoObl MOTydeHHs] METAJIJIOB:
TUAPOMETAJUTYPTHUsl, MUPOMETAIITYPTHUs, dNeKTpoMeTaITyprusi. [ToHsiTHE 0 KOPPO3UK METAJLIOB.
Crioco6b!I 3aIUTHl OT KOPPO3UH.



O6mas xapaktepuctuka MeTawioB |A-rpynmer [lepuoanydeckoil cUCTEMBl XUMHUYECKHX
sneMeHToB. Harpuii u kanuii: noiydenue, pu3MUecKue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAMHEHUH.

O6mas xapaktepuctuka MetaiioB |IA-rpynmer [leproguueckoil cucTeMbl XUMHUYECKHX
3JIEeMEHTOB. MarHuii u Kanpluii: nojydyeHue, pusndeckre 1 XMMHYECKHUe CBOICTBA, MPUMEHEHHE
MPOCTBIX BEIIECTB U UX coennHeHui. JKECTKOCT BOJIBI U CITOCOOBI €€ YCTPaHCHUS.

AnoMUHUER: TIONTydeHue, GU3NYECKUE U XMMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOTrO
BElIeCTBA M €ro CcoeAMHEHUH. AM(OTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmass xapakTepucTuka MeTauioB NoOouHblX mnoarpymnn (b-rpynm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®u3nueckue 1 XMMHUYECKHE CBOMCTBA XpoMma U ero coeaAuHeHud. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomarbl, UX OKHUCIUTEIHHBIC CBOWCTBA.
ITony4yeHnue U npUMEHEHUE XpoMma.

®usznueckue M XHMMHMYECKME CBOMCTBA MapraHiia M €ro COEIMHEHHMH. Baxuenmme
coenuaeHus: Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranua(VIl). [lepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

®dusnueckue 1 XUMUYECKHUE CBOMCTBA XKeJle3a U ero coegnHeHui. OKCHIbl, THAPOKCUIIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue Keje3a U ero CIiJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenne u npumeHenmue
MeIU U €€ COCTMHEHUM.

[{uak: mony4yeHue, GU3NICCKUE U XUMUICCKUE CBOMCTBA. AMQOTEpHBIC CBOWCTBA OKCH/IA
Y THUAPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[pMeHeHne IuHKa U ero COeAMHEHUH.

DKCrepUMEHTAIbHBIE METO/IbI M3yUEHHS BEILIECTB M UX MPEBPAIllEHUI: H3yuyeHUue 00pa3iioB
HEMETAJJIOB, TOpeHue cepul, docdopa, xKeneza, MarHus B KUCIOPOIE, U3YUYECHHE KOJIJICKIIUU
«MeTtaiel ¥ CIUTaBbD», B3aUMOJCHCTBUE IIEIOYHBIX M IIEIOYHO3EMEIbHBIX METAUIOB C BOJOU
(BO3MOYHO HCITI0JIb30BAHKE BUIEOMATEPHUAIIOB), B3aUMOICHCTBHE IMHKA U XKeJle3a C PACTBOPAMHU
KHCJIOT U LIENOYEH, KaUeCTBEHHbIE PEAKIIMM Ha HEOPraHWYECKHE aHWOHBI, KATUOH BOJOpOAa U
KaTHOHBI METAJUIOB, B3aUMOJEHCTBUE TUPOKCUAOB AIFOMUHUS U IIUHKA C paCTBOPaMU KHUCIIOT U
HIesI0ueH, peleHne SKCIepUMEHTaIbHbIX 3aa4 1o TemaMm «[ anorens», «Cepa 1 e€ coequHEHUS»,
«A30T 1 pochop u ux coeauHEeHUs», «MeTaMIBl TIABHBIX MOATPYMY, «MeTamisl TOOOYHBIX
MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumuu B o0OecrieueHUH yCTOMYUBOTO Pa3BUTHS deloBedecTBa. [[OHATHE O HaydHBIX
METO/1aX MO3HAHUS U METO0JIOTUH HAYYHOTO HCClieIoBaHus. HaydHble MPUHITUIIBI OpTaHU3alun
XUMHUYECKOTO MPOu3BOACTBA. [IpoMbIlIIeHHBIE cIOCOOBI MOMyUYeHUs] BaKHEHIIINX BEIIeCTB (Ha
npuMepe MPOU3BOJICTBA aMMHAaKa, CEPHOW KHUCIOTHI, MeTaHola). [IpombIlUIeHHbIE CIOCOOBI
MOJIyYEHUS METa/VIOB M CIUIAaBOB. XHMHUYECKOE 3arps3HEHHE OKpY)Kalolled cpeabl U €ero
nocyencTBus. Poib XuMuu B 00€CTIeueHUH SHEPTeTUUECKON 0€301TacHOCTH.

Xumusi M 300poBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna ucCnonb30BaHUA
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTHUU MEIUIUHBI.

XuUMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKU. Posib XuMun B 0OeCTieYeHUHN
MMHUIIEBOH O€30IMacHOCTH.

Kocmetnueckue u mapdroMmepHbie cpeactBa. beitoBas xumus. [IpaBuna GezomacHOro
WCIIOJIb30BaHUs TIPEMapaToB OBITOBOM XMMHH B MOBCETHEBHOMN KU3HHU.

XuMHS B CTPOUTEITHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OCTOH).



XuMHs B CENBCKOM X03siiicTBe. OpraHrdecKrue 1 MUHEPAIbHBIC yI00pCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalbl, KPaCKH, CTEKII0, KepaMuka. MaTepuaisl s
ANeKTpoHuKU. HanotexHonoruu.

Pacuérnble 3a1aumn.

Pacuérbl: Macchl BemiecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00BEMa, KOIMUYECTBA
BEILIECTBA) MPOAYKTOB PEAKLUM, €CIIM OJHO W3 BEUIECTB MMEET NpPHUMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKluHu, €Cl OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C
onpeAes€HHON MacCOBOW JOJed pacTBOPEHHOIO BEUIECTBA, MACCOBOW JIOJIM U MOJISIPHOM
KOHIIGHTpAIlMM BEIECTBA B PAcTBOpPE, JOJM BBIXOJIa MPOJAYKTAa PEaKUUU OT TEOPETHUECKHU
BO3MO>KHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPH U3YYEHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK ¥ MOHATUM, IPUHATHIX B OTJCIBHBIX MIPEIMETAX €CTECTBEHHO-HAYUYHOTO [IUKIIA.

OO0mure ecTeCTBEHHO-HAy4YHBIE TMOHATHA: SIBICHHUE, HAy4YHBIM (akT, THIOTE3a, TEOpus,
3aKOH, aHalW3, CHUHTe3, KIacCUpUKalus, MEePUOJUYHOCTb, HAOIIOJCHHE, H3MEPEHUE,
AKCIIEPUMEHT, MOJICIIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MUKPOMHUDP, MAKpPOMHUP, aTOM, d3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYECKH YPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperatHoe COCTOsIHUE BEIIEeCTBa, HIealbHbIN Ta3, ((U3MUecKre BeIHUHHBI, €MHUIIBI U3MEPEHUs,
CKOPOCTb, SHEPI'Hsi, Macca.

buonorusi: kierka, oOpraHusM, OJKocHcTema, Ouocdepa, MeTa0OIU3M, MaKpo- H
MUKPOIJIEMEHTbI, O€JKH, >KUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, ()EPMEHTBHI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpaduisi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIC3HBIC HCKOITAEMbIE, TOILTUBO, PECYPCHI.

TexHomoTHsI: XUMHUYECKasi TPOMBIIIEHHOCTh, METAJUTYPTHs, CTPOUTEIbHBIE MaTepUalbl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas MPOMBIIUICHHOCTh, (apMareBTu4YecKas
MIPOMBILIEHHOCTb, MIPOU3BOJCTBO KOCMETUYECKHUX Mpenaparos, MIPOU3BOCTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS! TPOMBITIINIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHI» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIIEICHBI
CIIEAYIOLIME  COCTAaBJIAIOLIME: OCO3HAHWE OOy4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPENENIEHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXcCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMH W HOPMaMH TIOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYphI; CIIOCOOHOCTh CTABUTh LEIH U CTPOUTH KU3HEHHBIC
IUIaHBI.

JIMYHOCTHBIE PE3y/bTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTPa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMYHOCTHBIE Pe3yibTaThl OCBOCHUS NpenMeTa «XHUMHUS» OTpaXkaroT COPMHUPOBAHHOCTH
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMSA:

0CO3HaHMsI 00YYAIOLIMMKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKECHUS K
3aKOHY U NPaBOIOPAIKY;

NPEICTABICHUS O CONMUAIBHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTHU MPU CO3JaHUM YUEOHBIX POEKTOB,
peleHnH y4yeOHBIX M IMO3HABATENbHbIX 337124, BHITOJTHEHUN XUMUUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4EOHOU NEesITETLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAayYHOMY HACJIEIUI0 OTEUeCTBEHHOMN
XUMHU;

YB@KEHHS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHUH U TPAKTHUYECKOTO MPUIIOKECHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTENIbHBIX HaOII0NEHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

WHTEpECa M TI03HABATEIIbHBIX MOTHBOB B TIOJIYYEHHH U TOCIEIYIOMEM aHan3e
UH(POPMAIIUH O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOW 0T€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUUECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OIICHUBAThH CUTYAITUH, CBA3aHHBIC C XUMUYECCKUMH SIBJICHUSIMH, U TIPUHIMATh
OCO3HAHHBIEC PEIICHHSI, OPUCHTUPYSICh Ha MOPaJThbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE TOBEJCHHWE M IOCTYNKH CBOMX TOBapuIled C MO3MLUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS ITOCIIEICTBUI MMOCTYIIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEW 3/J0pOoBOro M Oe3o0macHoro ooOpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JIEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 3JOPOBbIO M )KU3HU JIFOICH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS ITPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYaTHHOU TPACKTOPUHU 00pa3oBaHwsl, OymyIien
npodeccuu u peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEHN K XMMHUHU, HHTEPECOB U IMOTPeOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKHU 11€JIeCO00PA3HOr0 OTHOIICHUS K MPUPOJIE KaK MCTOYHHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIOJIb30BAHUSA JOCTHXKEHUM XUMUU JIJIsl PEIICHUs] BOIIPOCOB
paIrMoOHAIBHOTO MPUPOJIONIOJIB30BAHNS;

AKTUBHOTO HEMPHUATHS NEHCTBHUI, MPUHOCSIIMX Bpel OKpYXalollel MpUpOaHOI cpele,
YMEHUSI MPOTHO3UPOBATh HEOJATONMPHUATHBIE YKOJIOTUYECKUE MOCICACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 O3HAHHUA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €JUHCTBE MPUPOJbI M YEIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH W BAXKHON POJNIM B CO3/IaHUU HOBOW 0a3bl MaTepHaIbHOM
KYJIBTYPBI, B PEIICHUH TII00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
0o0ecreueHnH yCIOBUN YCTIEITHOTO TPY/Ja U AKOJOTHYECKH KOM(DOPTHON KUZHH KAKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaJIM3a W OOBSICHEHMS SIBICHUH OKPYXAIOUIETO0 MHUpPAa W MPOMCXOAANIMX B HEM HM3MEHEHHH,
yYMEHHS JieTIaTh 00OCHOBAHHBIC 3aKJIFOUCHHUSI HA OCHOBE HAYYHBIX (DaKTOB M UMEFOIIMXCS TAaHHBIX
C LIEJIBIO TIOJTYYCHHUSI JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS JUIS peLIeHUs] Ipo0sieM
B pPeasIbHBIX )KU3HCHHBIX CUTYaINsAX;

MHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM eI TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPA30BAaHUIO, K
aKTMBHOMY IMOJYYEHUIO HOBBIX 3HAHMH 10 XMMHH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3JIMYHBIX cepax MpoPecCHOHATBHOMN AeITEeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS NPOTPaMMBbI MO XMMHU Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$I O6yanOHIHXC$I MC)KIII/ICIII/IHJII/IHapHI)IG
(MeXIMpeIMeTHbIC) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJTOCTHOCTh HAYYHOH KapTUHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0OBAHNE, HAOIIOACHHE, U3MEPECHHE, YKCIICPUMEHT U JAPYTHUE);

YHUBEPCAJIbHbBIE yucOHBIC JEACTBUSA (T03HaBaTeIbHBIE, KOMMYHHUKATHBHBIE,
peryiasTHBHBIC), oOecneunBaronie (HOpMUPOBaHHE (PYHKIMOHAIBHOM T'PAaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYYalOIIUXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEKAUCIUIUIMHAPHBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpCAJbHbIC Yy4YeOHBIC JECHCTBHSI B TIO3HABATEILHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU yUE€OHBIMHU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I n pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUYeOHbIE 1eiCTBUS

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YNbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LEISIMU;

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMI)I JJOTUYCCKOT'O MBIIIJICHUA: BBIACIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE OHSITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABJIMBATb MPHUYNHHO-CICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTD JIOTUICCKUEC PACCYKICHUSA (I/IH}IYKTI/IBHI)IG, JACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJIFOYEHUSI;

IIPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWH CHUMBOJIUYCCKHE (3HaKOBLIe)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XuMu4deckas (GopMmyna, YypaBHEHHE XHMHUYECKOM peaklud — TpU PEIIeHUHd Y4eOHBIX



MIO3HABATEJIBHBIX U MPAKTUUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEIIbHBIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIINA;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOPMYyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJILHOIO IIJIAHUPOBAHUS M IPOBEJIEHHUS] YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
POTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJICITAaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOOB I103HAHUSI.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMAaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U (POPM IPEACTABICHHS, KPUTHYECKH OLEHHBATD
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (GOpPMY IpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopManuell: MPUMEHATb MEXIpeIMeTHble ((pHU3MUecKue M MaTeMaTU4yecKHe) 3Haku |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HaKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOH TeMbI B XOJI€ TUaIora U/UiH IUCKYCCHH,
BBICKA3bIBaTh UieH, GOPMYITHUPOBATH CBOM MPEATIOKEHUS OTHOCUTENILHO BBIMTOJHEHUS
MPEUI0KEHHOM 3a/1auu;

BBICTYIIaTh C NPE3EHTALMEW PEe3yJbTaTOB IMO3HABATEIIBHOM NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPU BBINOJHEHUH XHUMHUYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO WCCICIOBAHHIO CBOWCTB HW3Y4YaeMBIX BEIIECTB,
peanu3anuu y4eOHOTo TMPOeKTa, U (POpPMYITHpPOBATH BBIBOJBI MO pPE3yibTaTaM IMPOBEIEHHBIX
WCCJICIOBAHM MyTEM COTTIACOBAHUS MO3UIUHN B X0/1€ 00CYKIEHUSI U OOMEHA MHCHHSIMH.

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUSA:
CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBIATH CBOI IIO3HABATEIBHYIO JEATEIbHOCTD,

onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh M MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraéMblii alropuT™M JEUCTBUN NPU BHIOJHEHUHM Y4E€OHBIX M HCCIIENOBATEeNbCKUX 3ajad,



BBIOMpATh Hanbosiee F3(HEKTUBHBIN CIIOCOO WX PEIICHUS C y4ETOM MOJYUYCHHs] HOBBIX 3HAHHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIUAX,
OCYILECTBIISITh CAMOKOHTPOJIb JAEATEIHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMbI IO XMMUHU Ha yriyOJIEHHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHe Ui y4eOHOro mpeaMera
«XUMHSD» HaydHbIC 3HAHHUS, YMEHHUS M CIIOCOOBI NCHCTBHI MO OCBOCHHIO, MHTEPIIPETALUU H
peoOpa30BaHUI0 3HAHUI, BUJIBI JACATSILHOCTH 1O TMOJYYCHHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HAaHUU B PAa3IMYIHBIX y‘-Ie6HBIX CUTyallusiaX, a TAaKKC B PCAJIbHBIX XWU3HCHHBIX CHUTYyallUAdX,
CBSI3aHHBIX C XUMHeHd. B nporpamMme o XuMuu NpeIMETHBIC PE3YJIbTAThI IPECACTABJICHLI 11O TOAaM
U3yUYCHUS.

10 KUIACC

[IpenmeTrHbIe pe3ynbTaThl OCBOCHHS Kypca «OpraHrnyecKasi XUMH OTPaXKaroT:

c(OPMHPOBAHHOCTD MPE/ICTABICHUI: O MECTE U 3HAUEHUHN OPraHNYECKON XMMUU B CUCTEME
€CTECTBEHHBIX HayK U €€ poJid B 00eCIIeYeHNH YCTOWYMBOIO pa3BUTHUS YEIOBEUECTBA B PEIICHUU
po0JIeM 3KOJIOTMYECKOM, IHEPreTUYECKON U MUILEBON 0€30MMacHOCTH, B Pa3BUTUU MEIULUHBI,
CO3/IaHMM HOBBIX MaTE€pHajOB, HOBBIX HCTOYHHKOB HHEPIHH, B OOCCIICUYCHHH PAIMOHAIHLHOTO
HIPUPOIONOIb30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 001l KYIbTyphl YeNIOBEKa, a TAKKE
9KOJIOTHYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpee;

BIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHS — XAMHYECKUI JIEMEHT, aTOM, SJIPO U JIEKTPOHHAs 000JI04YKa aToma, S-, P-, d-aTOMHbIC
opbuTany, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aToma, rMOpuIu3alys aTOMHBIX opOuTaei,
UOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATENBHOCTb, CTENEHb OKHCICHUS, XUMHUUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIA 00BbEM, YIIIEpOJHBIN CKENET, PYHKIMOHAIbHAS TPYIIIA,
paaMkan, CTPYKTypHble (opMmynbl (pa3BEPHYThIE, COKpallEHHBIE, CKEJIETHBIE), W30MEpHs
CTPYKTYpHasi ¥ MIPOCTPAHCTBEHHAs (FeOMETpUYECcKasi, ONTHYECKasl), H30MEPHI, TOMOJIOTHIECKUI
psil, TOMOJIOTH, YIJIEBOJAOPOJBI, KUCIOPOA- M a30TCOAEpXKAIlUe OPraHUYEeCKHE COEOUHEHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHUS; TEOPUH, 3aKOHBI
(nepuonuyeckuii 3akoH J[. Y. MenzaeneeBa, Teopusi CTpOCHUS OpraHMYECKHUX BemecTB A. M.
BbyTnepoBa, 3aKk0OH COXpaHEHHUsI MacChl BEILIECTB, 3aKOH COXPAaHEHUS U MIPEBPALLEHHS SHEPTUU NTPU
XUMHUYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMUHU, MUPOBO33pPEHUYECKHE
3HaHUS, JIeXalie B OCHOBE MOHWMAaHMs NPUYMHHOCTU U CUCTEMHOCTU XMMMYECKHX SBIICHMIA;
NPEICTaBICHUS O MEXaHM3MaX XMUMHUYECKHX PEAKIUH, TEPMOJMHAMUYECKUX M KWHETHYECKHX
3aKOHOMEPHOCTSIX WX MPOTEKaHHUs, O B3aMMHOM BIIUSTHUM aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaxX
(MHIYKTUBHBIA U Me30MepHbIH 3 dexTsl, opuenTanTsl | u |l poga); pakronorudyeckne cBeneHUs
O CBOWCTBax, COCTaBe, MOJyY€HUH U 0€30IMacCHOM HCIOJIb30BAaHMHM BAaKHEUIIMX OPraHMYECKHX
BEIIECTB B OBITY M MPAKTHYECKOH JEATEIFHOCTH YeIOBEKa, OOIMX HAYYHBIX HPHUHITUIAX
XUMHYECKOT0 TPOU3BOJICTBA (Ha MpUMeEpe MPOU3BOICTBA METaHOJIA, TepepaboTKN HEPTH);

c(OpPMHPOBAHHOCTh YMEHUMN: BBISBIATH XapaKTepHbIE MPU3HAKH MOHATHH, yCTaHABIUBATD
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MOHIATHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHU:

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJISi COCTABJIEHUS! MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIIECTB;



COCTaBJIATh YPABHEHUSI XUMHUECKUX PEAKLUI U paCKPbIBaTh UX CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUIl MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOI0 OanaHca 3TUX peaKIyid,
peakuii HOHHOTO 0OMEHa MYTEM COCTaBJICHUS UX MOJTHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUI;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpraHMYeCKUX BELIECTB s WJUIIOCTPALUU  HX
XMMHUYECKOI'0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH IPUHAIJICKHOCTh U3YUYCHHBIX OPraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHUIO K ONpPEAeNEHHOMY KIIacCy/TpyIIe COCMHEHUH, 1aBaTh UM
Ha3BaHUsA 1Mo cucreMarnueckord HoMmeHkmarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HAa3BaHUS
JUI OTAEJIbHBIX MIPEICTaBUTENIEH OPraHMUECKUX BEIECTB (ITUIICH, alleTUIIEH, TOJYOJl, TIIMLEPHH,
ATUJICHIJIUKOJIb, (EHO, (POpMaANIbIETH I, alleTaIbJICT U], AllETOH, MypaBbUHAs KUCIIOTa, YKCYyCHAs
KHCJIOTa, CTEapHHOBAs, OJICMHOBAs, MAJbMHUTHHOBAs KHCJIOTHI, TJIHMIMH, ajJaHWH, MajbTo3a,
GpyKTO3a, aHUIIMH, AUBUHNI, U30IIPEH, XJIOPOIIPEH, CTUPOI U IPYTHE);

Cc(OPMHUPOBAHHOCTh YMEHHS ONPEIENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COeMHEHUX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOAHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATH MOJOXKEHHSI TEOPUH CTPOCHUS OPTaHMYECKHX
BemiecTB A. M. byriepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHUE, (HU3UYECKUE U
XUMHYECKHE CBOMCTBA THITMYHBIX MPEACTABUTEINICH pa3IMUHBIX KJIACCOB OPIraHUYECKHUX BEIECTB:
QJIKAHOB, LHUKJIOAJIKAaHOB, AJIKEHOB, AJKAJUEHOB, AJKWHOB, apOMATUYECKHUX YIJIEBOJOPOJIOB,
CIMPTOB, AlbJETUJOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHCIIOT, OETIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXKAY HHMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XMMHUYECKHX PEAKLUil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS IOATBEP)KJaThb Ha KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COCAMHEHUH OT KPATHOCTH WM THIIA
KOBQJICHTHOH CBSI3H (G- U T-CBSI31), B3AUMHOTO BJIMSIHHS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHMKH YTJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro nepepaboTKM M MPAKTUYECKOE NPUMEHEHHUE
IPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh BIQJICHUS] CHCTEMOW 3HAaHUH O €CTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HaOJIOJEHUHM, W3MEPEHHMH, MOJICIMPOBAHUM, SKCIIEpUMEHTe (pealbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  ONEpAlliil  MBICITUTEIHHON
NEeSITEIPHOCTH — aHaIM3 W CHHTE3, CpaBHEHHE, O00OO0IIeHHe, CHCTEMAaTH3aIHI0, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBsI3€l — 7151 U3Y4YEHUs! CBOMCTB BEIIECTB U XUMUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUN C MOHATHIMU U
NPEICTAaBICHUSAMH JIPYTHX ©CTECTBEHHO-HAYYHBIX TIPEJMETOB it Oojiee OCO3HAHHOTO
MOHWMaHHS CYINIHOCTH MaTepHaJbHOTO €IUHCTBA MHpA, UCIOJIH30BATH CHCTEMHBIE 3HAHUS TI0
OpPraHUYeCcKOl XUMHHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBICHUN, UMEIOIIMX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHUPOBAHHOCTh YMEHHH: MPOBOJIUTH PACUYETHI IO XHMHUYECKHM (opmymam U
YPaBHEHHSIM XUMHUYECKUX PEAKIMi C HCIOJIb30BaHHEM (PH3MUYECKUX BEIHUYWH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHYECKHX DJIEMEHTOB, TPOAYKTaM CrOPaHUs, ITIOTHOCTH ra3000pa3HBIX BEUIECTB;



c(OpMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3ULIUN
IKOJIOTHYECKON O€30MacHOCTH TMOCIEACTBHS OBITOBOM M TPOU3BOJCTBEHHOW AEATEIHHOCTH
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BaTh IOJTYYEHHBIC 3HAHUS A
MPUHSITUS TPAMOTHBIX PEIIeHUN TPOoOJIeM B CUTYalUsIX, CBA3aHHBIX C XMMHUEIH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (IIOJTyYEHUE U U3YUYEHUE CBONCTB OPraHUYECKHUX BEIIECTB, KAUYECTBEHHBIC PEAKIIUU
YTJIEBOJOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOCOIEPKAIINX OPraHUYECKUX BEIIECTB, PELICHUE
9KCIIEPUMEHTANBHBIX 3a/1a4 [0 PACIIO3HABAHUIO OPTAaHMYECKUX BEILIECTB) C COOJIIOIEHUEM ITPaBUII
Oe3omacHOTO OOpallleHuss ¢ BEIIeCTBaMU M JabOpaTOpHBIM 000pyaOBaHHEM, (HOPMYIHUPOBATH
[eNb HWCCICNOBAHUS, TMPEACTABIATh B pa3IudHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:

coOiroAaTh IMpaBWiia HKOJIOTUYECKU I1eJIeCO00pa3HOro MOBENEHUs B OBITY M TPYIOBOU
JEATETbHOCTH B LEJISAX COXPaHEHUsI CBOETO 3/0POBbs, OKPYXKAIOIIEH MPUPOIHON Cpelbl U
JTOCTHXKCHHS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHUYECKOIO JCMCTBUS HA >KUBBIE OPraHU3MbI OMpeeiIEHHbBIX
OpraHMYECKUX BEIIEeCTB, TOHUMas cMbich nokazatens [1K;

aHAJIM3UPOBATh  IIEJIECOOOPA3HOCTh  MPUMEHEHUsS  OPraHWYECKHUX  BEIIECTB B
MPOMBIIIICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TI0/Ib3a;

c(OpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IIEJIEHANIPABICHHBIM MOUCK XHUMHYECKOM
uH(pOpMallMKM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi uWHGopMmaruu, WHTEpHET W Jpyrue), KPUTHUYCCKH aHATM3UPOBATH XHUMHUYCCKYIO
uH(popmarnuio, nepepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C MOCTABICHHON y4eOHOM
3aJ1auen.

11 KJIIACC

[IpeameTHbIC PE3yNbTaTHl OCBOCHHS Kypca «O0I1as 1 HeopraHu4ecKas XUMHs» OTPaKaroT:

c(hOopMUPOBAHHOCTH MPENICTABIICHUN: O MATEPHAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI0O3HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE U 3HAUEHUH XUMHH B CUCTEME €CTECTBEHHBIX HAyK
u e€ ponu B OOECHEUYeHWH YCTOWYMBOTO Pa3BUTHA, B PEIICHUU MPOOJIEM SKOIOTHYECKOH,
OSHEPreTUYECKOW M TIHMIIEBOM O€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, CO3JaHHH HOBBIX
MaTepuajioB,  HOBBIX  HMCTOYHHUKOB  DHEPrud, B  OOCCIEUCHHH  PAIMOHAIBHOTO
MPUPOIONIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYIbTYphI YETIOBEKA, a TAKIKE
HKOJIOTMYECKA 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOIHON cpefie;

BJIAJICHHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTUS — XUMHYECKHUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsE 000JI0UKa aToMa, S-
, p-, d-aroMHBIe OpOWTAM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMma, THOPUIM3AIUs
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIIATEIHHOCTh, CTENEHBb
OKUCTICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAS),
KpUCTAJUTMYECKasi peméTka, XUMHUYECKas PEaKIrs, PacTBOp, SJIEKTPOIHUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMAIMS, CTENEeHb JUCCOLMAIMM, BOJOPOAHBIA  IOKAa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOH d(h(PEKT XUMHUECKON peakinu, CKOPOCTh XHMHUECKON
peakiuy, XWUMHUYECKOE paBHOBECHE, TEOPHHU H 3aKOHBI (TE€OpHsl DJIEKTPOJIUTHUECKOU
aucconuranuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHUsS MacChl BELIECTB,
3aKOH COXpaHEHUsl U MPEBPALIEHUs SHEPTUM MPU XUMHUYECKUX PEaKLMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CHMBOJIHYECKHH S3bIK XMMHH,
MHPOBO33PECHUYECKHE 3HAHUSA, JIEKAIUEe B OCHOBE MOHUMAHHUS NMPUYMHHOCTH U CHCTEMHOCTH



XUMUYECKHX SIBJICHUI; COBPEMEHHBIE IIPE/ICTABIICHHS O CTPOCHUU BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HAJAMOJIEKYJISIPHOM YpPOBHSAX; MPEACTABICHUS O MEXaHU3MaX XHUMHUYECKHX
peakuuii, TEPMOIUHAMUYECKUX W KUHETHYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O
XUMHYECKOM PaBHOBECHM, PACTBOpAX M JUCIEPCHBIX chcTeMaX; (haKTOJIOTHYECKUE CBEACHHS O
CBOICTBax, COCTaBe, MOJYYEHUU M OE30MacHOM MCIIOJIb30BAHUM Ba)KHEHIIMX HEOPraHMYEeCKHX
BEIICCTB B OBITY W MPAKTHYECKOW ACSITEILHOCTH 4YEJIOBEKa, OOIMX HAyYHBIX MPHHIIUIIAX
XAMHYECKOTr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISABIIATH XapaKTepHbIC MPU3HAKU NOHATUN, YCTaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJb30BAaTh COOTBETCTBYIOIIME MOHSATHUS IPU ONMMCAHUM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHUS HCIIOJNB30BATh XUMHUYECKYI0 CHMBOJHKY JUIsI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHUCTEMAaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHalIbHbIE Ha3BAHUS OT/ICIBHBIX BCILECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEIEISITh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKHIX
AJIEMEHTOB B COCIMHEHHSX, BHUJl XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAS, METAJUIMYECKAas,
BOJIOPOJIHAS ), TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBHCHMOCTH CBONCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MEXaHHU3MbI 00pa30BaHUS KOBAJIICHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAacCH(UIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBY, XMMHUYECKHUE PEaKUMU IO Pa3IHYHBIM MpPU3HAKAM (YUCIY U COCTaBy pearupyroiiux
BEIIECTB, TEIUIOBOMY J3((eKTy peakuuu, H3MEHEHHIO CTENEeHEeW OKHUCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaju3aTopa W JAPYrHe); CaMOCTOSTENIHHO BBIOMPATh OCHOBAHUS M
KPUTEPUU IJIs1 KIIAaCCU(PUKALUU U3YUYaEMBIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. W.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh AIIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XAMHMYECKUX DJIEMEHTOB IepBOro—4erséproro nepuonos Ilepuomnueckoit cucremsr JI.M.
MeHieneeBa, UCNOIB3Ysl MOHATHS «IHEPIETUYECKHE YPOBHHU», «QHEPre€TUYECKHE IOJTYPOBHU,
«S-, p-, d-aTOMHBIE OPOUTAIIHNY, KOCHOBHOE M BO30YXIEHHOE YIHEPIrEeTUICCKUE COCTOSHHS aTOMa,;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUECKHUX JIEMEHTOB M UX COCIMHEHUH IO
nepuoaam u rpymnnam Ilepuognueckoit cuctemsl . . MenneneeBa, BaleHTHbIE BO3MOKHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(hOopMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUIECKHE CBOMCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYLUIECTBOBAHME TIE€HETUYECKON CBS3M MEXKIY
HEOPraHWYECKHUMH BEIIECTBAMH C MOMOILIBI0 YPaBHEHHM COOTBETCTBYIOUIMX XUMHUYECKUX
peaKkImii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPBIBATh CYINTHOCTH: OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIuii MOCPECTBOM COCTaBJICHHSI DJIEKTPOHHOTO OanaHca 3TUX PEakIuil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS WX TMOJHBIX M COKpPAIIEHHBIX HOHHBIX YpaBHEHWH; peakiuit
TUAPOJIN3A; PeaKIUil KOMILJIEKCOOOpa3oBaHUs (Ha TNpUMEpPE THIPOKCOKOMIUIEKCOB ILHMHKA H
AITIOMHUHHS);

c(OPMUPOBAHHOCTh yMEHUS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakuuii ¢ yd4€ToM HX DSHEPreTMUYEeCKUX XapaKTePUCTUK, XapaKTep H3MEHEHHUsS CKOPOCTHU



XUMHYECKON pEeakiuu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIECHUs
XMMUYECKOT0 PAaBHOBECHUSI MOJ] BIUSHUEM BHEIIHUX Bo3aencTBuil (mpunuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMUYECKHE PEaKLUH, JeKaIIUe B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYEHUS] CEepHOW KHUCJIOThL, aMMHaka, OOIIMe Hay4Hble MPUHIIUIIBI
XUMHYECKHX MPOU3BOJICTB; II€IECO00Pa3HOCTh MPUMEHEHHS HEOPraHMYeCKUX BEIIECTB B
HNPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLICHHUS PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
MPUPO/IbI — HAOIOICHHE, U3MEPEHUE, MOACITMPOBAHNE, SKCIIEPUMEHT (PeabHbIM U MBICICHHBIN),
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUs IPUMEHATh H3TH 3HAaHUA IIpU
OKCIIEPUMEHTAILHOM WCCIEAOBAHUN BEIIECTB M JUIS OOBSCHEHHS XWUMHUYCCKHUX SIBJICHUH,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH IEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HMU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISATH B3AaUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATUSMU U
NPEJCTAaBICHUSIMA  JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee  OCO3HAHHOTO
[OHMMAaHHUS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS [IPOBOJUTH PACUYEThI: C UCIOIb30BAHUEM IIOHATUN «MaccoBast
JIOJIsl BEILIECTBA B PACTBOPE» M «MOJISIPHAsI KOHIIEHTPAIMs»; MAaCChI BEIIecTBa WM 00bEMa ra3a 1o
M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM OO0bEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIUU
BEIIIECTB; TEIUIOBOTO 3(h(pexra peakium; 3HaYCHUST BOAOPOAHOTO MTOKA3aTesl PACTBOPOB KUCIIOT U
HieJiouell ¢ M3BECTHOM CTEeNeHblo Juccoluanuu; macchl (00bEMa, KOJIMYECTBA BEILECTBA)
MPOJIYKTa PEaKLMH, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPEAEIEHHON
MacCOBOH /10JIei pacCTBOPEHHOTO BEIIECTBA UM JJAHO B U30BITKE (MMEET MPUMECH ); JOTU BBIXOJ1A
IPOAYKTa peakuu; 00bEMHBIX OTHOILLIEHUI ra30B;

c(OpMUPOBAHHOCTh YMEHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (MPOBEACHUE peakluii HOHHOTO 00OMEHa, TIOATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHX BELIECTB, ONPENEICHUE CPElbl PACTBOPOB BELIECTB C MOMOUIBI0 UHIMKATOPOB,
U3y4eHHE BIHUSHHUS pPa3IMYHBIX (JAKTOPOB HA CKOPOCTh XHMHYECKOW pEaKIiH, pElIeHue
AKCIIEPUMEHTAJIbHBIX 3a/a4 1no TeMaMm «Mertamib» U «HemeTanasl») ¢ coOmoieHneM IpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
1eNb HCCIEeNOBAaHUS, TMPEACTaBIATh B pPa3NuyHOM (opme pe3ynbTaThl HKCIEPUMEHTA,
AHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHMI1: COOIIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON TOCYI0N 1
1ab0opaToOpHBIM 000PYAOBaHUEM, OOpAIIIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU TIO
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTMUYECKHU 11eJIecO00pa3HOTo MOBEICHUS
B OBITY M TPYAOBOW JESATEIHHOCTH B IIEJIAX COXPAHEHHUS CBOETO 3/I0POBbs, OKpYKaroIlei
IPUPOJHON cpeabl M JOCTHXKEHHs €€ YCTOMYMBOIO pa3BUTHs, OCO3HABaThb OMNACHOCTh
TOKCHYECKOTO JEWCTBUS Ha JKUBBIE OPraHU3Mbl OINpPEACIEHHBIX HEOPraHWYECKHUX BEIECTB,
noHumasi cMbica nokaszarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallil B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaruu, WHTEepHET W JApyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMaIrio, repepadaTeiBaTh €€ U KUCIOJIb30BaTh B COOTBETCTBUH C TMOCTaBICHHON yueOHOMU
3aJaden.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHuUe pa3iesioB H TeM DJieKTpoHHbIE (IIU(pPOBHIE)
KourpoJubnbie | IIpakTuyeckue
n/m | MporpamMmbI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKO XHMHH
IT i .T .
11 . pZiMeT (;priHHquKOH t?;mﬂ . eOP PZI M g https://resh.edu.ru/subject/lesso
: TPOCHHSI OPTraHUYCCKHUX uHeHH A. M.
P P 8 n/6149/start/170388/
byrneposa
Hroro no pasneny 8
Paznea 2. Yraesogopoasl
21 [penenbHbIE YIICBOAOPOIbI — ATKAHBI, 5 0 0 https://resh.edu.ru/subject/lesso
' UKJIOATKAHbBI n/6151/start/149993/
29 HenpenenbHble yriieBOIOPOIbI: aTKECHBI, 14 0 1 https://resh.edu.ru/subject/lesso
' aJKaJIUeHb], AIKUHBI n/5412/start/212563/
https://resh.edu.ru/subject/lesso
2.3 ApoMaTu4ecKue yriieBo0POIbI (apeHBI) 8 0 0 o/ 40775 Istart/150494/ :
24 [TpuponHbIe HCTOYHUKH YTIIEBOIOPOJIOB M UX 4 0 0 https://resh.edu.ru/subject/lesso
' nepepaboTka n/6148/start/170461/
2.5 l"asnioreHnpon3BOAHBIE YTIEBOAOPOI0OB 4 1 0
26 O06001eHre U cucTeMaTU3aIys 3HaHUN 110 3 1 0
' TeMe: YTIeBOIOPOIbI
Hroro no paszneny 43

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

https://resh.edu.ru/subject/lesso

n/4769/start/150550/
31 Criupret. derox 1 https://resh.edu.ru/subject/lesso
n/5727/start/150577/
Ka 6OHI/IJIBHLIC COCOUHCHUA. aJIbACTUABI U .
3.2 KeTPOHLI. Kap6OHOBIfI[e KUCIIOTEL. Cﬂnonf:{me 21 https://resh.edu.ru/subject/lesso
n/4776/start/150604/
a¢upsl. Kupbr
33 Vroteso! 9 https://resh.edu.ru/subject/lesso
n/5952/start/150631/
34 O0001eHre U CHCTEMAaTH3alUs 3HAHUH 110 6 https://resh.edu.ru/subject/lesso
' teme: CriupThl n/6150/start/150687/
35 O060011IeHNEe U CUCTEMATU3ALMs 3HAHUH 10 4
TEME YTIICBOIbI
Wroro no pazueny ol

Pasnen 4. AzoTconepxamme Opranuyeckmne coeJMHEeHUs1

https://resh.edu.ru/subject/lesso

4.1 AMUHBI. AMUHOKHUCTTOTHI. benku 12 n/A743/start/ 150742/
. https://resh.edu.ru/subject/lesso
4.2 O0001IeHre 3HaHNI 10 TEME AMUHEI 4 1/6296/start/212589/
Hroro no paszneny 16
Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHHUS
https://resh.edu.ru/subject/lesso
n/6152/start/150850/
5.1 BrIicOKOMOIEKYIIIpHBIE COETMHEHUS 6

https://resh.edu.ru/subject/lesso

n/6152/start/150850/



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/

Hroro no pazaeny

Pemenue 3anau

Pa3gen 1. Penrenue 3agau

11 Penienue 3a/1a4 Ha yCTaHOBJICHHE 12
' XUMHYECKON (POpPMyIIBI BELIeCTBA
Hroro 12
OBUIEE KOJIMYECTBO YACOB I10 136

[TPO'PAMME




11 KJIACC

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM POBbLIE)

Ne HaumeHoBaHue pa3/ieioB U TeM
Kontposabubie | IlpakTuueckue o0pasoBaTe/IbHbIE PeCypChbl
n/n MPOrpamMMbI Bcero
padoTbI padoThI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crooerme e ccxui https://resh.edu.ru/subject/lesso
TPOCHUC aTOMA. PUOOAUYICCKNU 3aKOH U n/6479/start/150989/
1.1 [Tepuoauueckas cucreMa XUMHYECKUX 9 .
LM https://resh.edu.ru/subject/lesso
3JICMCHTOB /|. . CHACJICCBA n/6332/start/151021/
https://resh.edu.ru/subject/lesso
n/5581/start/151081/

1.2 Ctpoenue BemniecTBa. MHOrooOpasue BeIIecTB 11 1 https://resh.edu.ru/subject/lesso
n/5911/start/151053/
https://resh.edu.ru/subject/lesso
n/4938/start/151107/
https://resh.edu.ru/subject/lesso

13 XHMHICCKAC PEaKIIHH 19 1 3 n/4939/start/151134/https://resh.
edu.ru/subject/lesson/5912/start/
92791/

Hroro no paszneny 39

Pa3nen 2. Heoprannuyeckasi xumust
https://resh.edu.ru/subject/lesso
n/5939/start/151320/

2.1 Hewmerarer 31 1 3 https://resh.edu.ru/subject/lesso
n/5913/start/151347/

29 MeTaL 93 1 5 https://resh.edu.ru/subject/lesso

n/3479/start/151187/



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4939/start/151134/https:/resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/4939/start/151134/https:/resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/4939/start/151134/https:/resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/4939/start/151134/https:/resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3479/start/151187/

https://resh.edu.ru/subject/lesso

n/3493/start/151213/
https://resh.edu.ru/subject/lesso
n/5814/start/151239/
https://resh.edu.ru/subject/lesso
n/3534/start/151266/

Wroro no pazueny 54

Pasznea 3. Xumus u :KU3HL

3.1 MeTtobl TO3HAHUS B XUMUAN. XUMUS U )KU3Hb 9
Hroro mo pazueny 9
OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOT'PAMME



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIbBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Xumus, 10 xmacce/ TINabpuensa O.C., Octpoymo W.I'., CrnagxkoB C.A., AKIHOHEpHOE
obmectBo «M3aatenpcTBO «IIpocBenieHue)

* Xumus, 10 knace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipoznos A.A., JIynun
B.B.; mon penakumeit Jlynuna B.B., OOmectBo ¢ oOrpaHuue€HHONH OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBemienne»

* Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB W.I'., Cmankos C.A., JIéekun A.H.,
AxumonepHoe obmectBo «M3narenberBo «IIpocBermenue

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

https://resh.edu.ru/?ysclid=11z7f9aaf9535423842



