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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMa Mo XMMHHM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHus pa3pabdoTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanum B Poccuiickoir deneparmmy,
TpeOOBaHUH K pe3yabTaTaM OCBOCHUS (eAepaibHON 00pa30BaTeIbHON MPOTrPaMMBI CPEIHETO OOIIEeTOo
obpazoBanus (DPOII COO), mpeacraBineHHbIXx B DefepabHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
craggapre COO, c¢ yuérom Konnenuuu npenonaBaHus Y4YeOHOro TmpeaMeTa «XUMHSI» B
oOpa3oBaTenpHbIX  opranuszauusx  Poccuiickoit ~ ®enepanuu, — peald3ylOlUX  OCHOBHBIE
o0Opa3oBaTeNnbHbIe MPOrPaMMbI, U OCHOBHBIX NOJOKeHUH «CTpaTeruu pa3BUTUS BOCIUTAHUS B
Poccwiickoit @enepanuu Ha nepuon a0 2025 roga» (Pacmopsbkenue I[lpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3pabOTKe MPOTrpaMMEBI [0 XUMHUU, K OMPEICIICHUIO OOIICH CTpaTernu
oOydeHUsl, BOCIIUTAHUS U PA3BUTHS OOYYAIOMIMXCS CPEICTBAMHU y4eOHOTrO MpenMera «XUMUs» s
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJM KoHIenTyaibHble mosiokeHuss PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, COAep KaHMsI, Pe3yabTaToB OOydeHHUS U TpeOOBaHUU K YPOBHIO
MOATOTOBKU BBITYCKHHUKOB.

XuMuyeckoe o0pazoBaHue, OIy4aeMoe BBITYCKHUKaMU 00111e00pa3oBaTebHOI OpraHu3alni,
SIBJSIETCS. HEOTHEMJIEMOM YaCThIO HX 00pa3oBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIUM STaroM
peanu3allui Ha COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LIEJIOCTHOW CHCTEME XHMHYECKOTO 0Opa3oBaHUs. OTH IIEHHOCTH KacarOTCsl IMO3HAHHS 3aKOHOB
pUPOABI, (POPMHUPOBAHUS MHPOBO33PEHHS M OOMICH KyJIbTYphl YEIOBEKA, a TAKKE KOJIOTHICCKU
00OCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHON cpene. Peamnsyercs Xumuueckoe
oOpa3oBaHHe OOy4alOIIUXCsl HAa YpPOBHE CpelHero oOlmiero oOpa3oBaHHUS CpeACTBaMU Y4eOHOTO
npenMera «XuMUs», COIepKaHUe U MOCTPOSHHE KOTOPOTO OIMpENeleHbl B MPOrpaMMme MO XUMHUU C
yuéToM crneuupuKyd HAyKH XUMHU, €€ 3HAYeHHUS B MO3HAHWUU MPHUPOJBI U B MaTEpHUATbHOW KHU3HU
oOmiecTBa, a Takke ¢ yd€ToM OOHIMX Ieed M TPHUHIUIOB, XapaKTEpHU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeIHEeT0 o011iero oopazoBanus B Poccuiickoit denepanuu.

XuUMHST KaK AJIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK HTpaeT OcoOyl0 poJib B COBPEMEHHOM
[MBUIM3AIIMU, B CO3/JIaHUM HOBOW 0a3bl MaTepuanbHON KynbTypbl. OHa BHOCHUT CBOM BKJIaa B
(dbopMHpOBaHHE PAIMOHATHHOTO HAYYHOTO MBIIUICHHS, B CO3[JaHUE IIEIOCTHOTO MpeICTaBIeHUs 00
OKpY>KaroIlleM MUpPE KaK O eIMHCTBE MPUPOJIbI U YeIOBeKa, KOTopoe GopMHUpYETCsl B XUMUU HA OCHOBE
MOHUMAHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIETO MHpa, OCO3HAHUS B3aMMOCBS3H MEXIY
CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMU TIPUMEHEHHUS.

TecHO B3aMMOJICHCTBYS C JPYTUMHU €CTCCTBCHHBIMU HAyKaMH, XHMHUS CTajla HEOTHEMIIEMOM
JaCThI0 MHPOBOW KYJIBTYpPhI, HEOOXOIUMBIM YCIIOBHEM YCIICIITHOTO TPYyJa M KU3HU Ka)XJIO0TO HJICHA
obOmectBa. CoBpeMeHHasi XUMHUsI KaKk HayKa CO3HJaTelibHasg, KaK HayKa BBICOKHX TEXHOJIOTHMA
HampaBlieHa Ha pellleHue TI00ANBHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPTeTHYECKOH, MUIIEBOH, SKOIOTHUECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cootBercTBMM ¢ O0OmUMMHM [ENSAMH W TIPUHIMIIAMH CpeAHETro oO0Imero oOpa3oBaHUs
comepkanne mpeamera «Xumus» (10-11 kmaccel, 0a30BBIA ypOBEHb H3Y4YCHHs) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO TOATOTOBKY OOYYaIOIMIUXCS, HEOOXOAUMYI0 UM JJIA
BBIPAa0OTKM MHUPOBO33PEHYECKHX OPHUEHTUPOB, YCIENIHOTO BKJIIOYEHHS B KH3Hb COIIMYMa,
MIPOJIOIKEHHSI 00pa30BaHusl B Pa3IMYHBIX 00JIACTSAX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHUECH.

CocTaBnsOmmUMH TIpeaMeTa « XUMUS» ABISIIOTCA 0a30BbIe Kypchl — «OpraHudyeckast XuMus» 1
«O0mas U HeopraHWYecKas XHMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX SIBISIOTCS



OCHOBBI 0a30BOM HAyKH: CHCTeMa 3HAHWH IO HEOPTraHWYECKOW XWMHH (C BKIIOYCHHEM 3HAHUN W3
o0meit XUMUU) U opraHndeckoi xumuu. DopMuUpoBaHHE JAHHOM CHCTEMbl 3HAHHWHA MPH HU3YYECHUH
mpeaMera 00ECIeUYuBaeT BO3MOXKHOCTH PACCMOTPEHHUsT BCErO0 MHOTr000pasus BEIIECTB HAa OCHOBE
OOIIMX MOHITUHN, 3aKOHOB M TEOPHA XHUMUH.

Crtpykrypa comepxanusi KypcoB — «Opranmdeckas xumus» u «OOmas u HeopraHudeckas
XUMHS» cQOpMHpOBaHA B IporpaMMe IO XUMHH Ha OCHOBE CHCTEMHOIO IOAXO0/Aa K H3YYCHHIO
yueOHOro wmarepuasia M OO0YyCJIOBIIEHA HMCTOPHMYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWHM Ha
ONpEeNeIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYEeCKOM XHUMHUHU BEILIECTBA
paccMaTpUBAIOTCA HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOCHHUS OPraHUYECKUX COCIUHEHUH, a TaKXKe
Ha YPOBHE CTEPEOXMMHUYECKUX U DJIEKTPOHHBIX MPEJCTABICHUN O CTpoeHUHU BemiecTB. CBeaeHUs 00
M3Y4aeMbIX B Kypce BEIIECTBAX NAIOTCS B PA3BUTHU — OT YTIICBOJIOPOIOB JIO CIOXKHBIX OMOIOTUYECKU
aKTUBHBIX COCIMHEHUH. B Kypce OpraHMYecKOdl XMMHHU IONYYalOT pa3BUTHE CPOPMHUPOBAHHBIC HA
YpOBHE OCHOBHOTO 00Iero 00pa3oBaHUsl NEpBOHAYANbHBIE IMPEACTABICHUS O XHUMHUYECKOH CBS3H,
KJIacCU(UKALMOHHBIX TPU3HAKAX BEIIECTB, 3aBHUCHMOCTH CBOICTB BEIIECTB OT HUX CTPOCHHS, O
XUMHUYECKON PEaKLUU.

[Ton HOBBIM yrJaoM 3peHUs B mpeaMere «XuMHs» 0a30BOr0 YpOBHS paccMaTpUBACTCS
W3y4YEHHBII HAa ypPOBHE OCHOBHOTO 00mero oOpa3oBaHMs TEOPETHUYECKUM MaTepuan u
(haKTOJIOTHYECKHE CBEICHUS O BEIIECTBAX M XUMUYCCKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmass ¥ HeEOpraHuyecKkass XUMHSI» OOYYArOUIUMCS TMPEIOCTaBISETCS BO3MOXHOCTH OCO3HATh
3HaYEHUE MEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETUYECKHX U METOJOJOTHYECKHUX MO3UIUH, TIy0xke
MOHATh MCTOPUYECKOE M3MEHEHHEe (YHKIMI 3TOro 3aKoHa — OT 00oOmIaroeil 10 oObICHAOmENH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHW O BaXKHEMIIMX BEIIECTBAaX, UX COCTABE, CTPOCHHUM, CBOWCTBAX M
MPUMEHEHNUH, A TaK)K€ O XUMHUYECKHX PEAKUMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTECKAHUS
nonoaHsierca B Kypcax 10 u 11 kinaccoB anemMeHTaMu COAEp:KaHMsl, UMEIOIIUMH KYJIbTYPOJIOTHUECKUI
U TPUKIAIHON XapakTep. JTU 3HaHHS CIIOCOOCTBYIOT MOHHUMAHHUIO B3aUMOCBSI3U XUMHUU C JPYTUMHU
HayKaMH, pacKpbIBAalOT €€ poJib B I[I03HABATEJIbHOM M MPAKTHUUECKOW JEATEIbHOCTH YeNOBEKa,
CHOCOOCTBYIOT BOCIIMTAHUIO YBaXXEHHS K MPOIECCY TBOPUECTBA B 00JACTH TEOPHH U MPAKTHUYECKHX
MPUIOKEHUNW XUMHUHU, MOMOTAOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO
3HAYUMBIX MPOOJIEMaxX, CBI3AHHBIX C XUMHUEH, KPUTHIECKH OCMBICIUBATH WH()OPMAIUIO U TIPUMEHSTh
€€ 11 TONOJIHEHUS  3HAHWM, PEHNICHHUS  WHTEIUIEKTYyalIbHbIX W DKCHEPUMEHTAIBHBIX
HCCIIEIOBATENbCKUX 3a/ad. B 1enoM copepxaHue yuyeOHOro mnpeamera «XHMHsD» JaHHOTO YPOBHS
W3YYEeHHUS OPUEHTHPOBAHO Ha (OPMHUPOBAHHE y OOYUYAIOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI IS
noHUMaHus (Qumocodhckux uAeH, TaKUX Kak: MaTephalbHOE EIUHCTBO HEOPraHMYeCKOro U
OpPraHUYECKOTO MHUPa, 00yCIOBICHHOCTh CBOWCTB BEIIECTB UX COCTABOM M CTPOCHHEM, TO3HABAEMOCTh
MPUPOIHBIX SBICHUHN MyTEM HKCIIEPHUMEHTa U PEIICHUsS MPOTUBOPEUHI MEeXIy HOBBIMH (pakTamu U
TEOPETHYECKUMHU TIPEIOChUIKAMHU, OCO3HAHUE POJM XHMUU B PEIICHUU DKOJIOTHYECKUX MpoOieM, a
TaKKe TPoOJIeM COEpeKEHUsST DHEPrEeTHYECKUX PECYPCOB, CBHIPhS, CO3/IaHMSI HOBBIX TEXHOJIOTHH M
MaTepHaoB.

B mnane pemenus 3amad BOCTIUTAHUS, Pa3BUTHS U COIMAIM3AINUA OOYYAIONIUXCS TPUHSTHIC
MPOrpaMMON IO XHMMHUU TMOAXOAbl K ONPEACICHUIO COAEPKAHUSA U IIOCTPOEHUS IpeaMeTa
npenycMaTpuBaoT GopMUpoBaHNE YHUBEPCATBHBIX YU€OHBIX ACHCTBHIA, UMEIONUX 0a30BOE 3HAUCHUE
JUIS  pa3iMyYHBIX BHUIOB JCSATENLHOCTH: pEIIeHUs MpodsieM, TOWCKa, aHalu3a U o0paboTKu
uH(popMaluK, HEOOXOAUMBIX Ui TPUOOPETEHHUS OMbITa MNPAKTHUYECKONH M HCCIeI0BATENhCKOM
NEATEeIIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B TO3HAHUU XUMUH.



B npaktuke npenogaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 00Iero oOpa3oBaHus, Tak U Ha
YPOBHE CpeqHero oouiero oopa3zoBaHus, MPH ONPEACTICHUN COJEPKATEIbHON XapaKTePUCTUKHU IIeeH
U3Y4YEHUs TIpeAMETa HalpaBJICHUEM IEPBOCTENEHHOW 3HAUYMMOCTH TPAJAULMOHHO IPHU3HAETCS
¢dbopMHpOBaHHE OCHOB XUMHYECKOW HAyKM KakK 00JacTd COBPEMEHHOTO eCTECTBO3HAHMS,
[IPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHpPOBOW KyJIbTypbl. C
METOAMYECKONW TOYKHU 3PEHHUs TaKOW MOJXOJ K ONPENETICHUIO Lesied M3ydeHUs IpeaMeTa sIBISeTCS
BIIOJIHE OMPABIAHHBIM.

CornacHo TaHHOHM TOYKE 3pEHUs TTaBHBIMU LEJISMHU U3y4eHUS ITpeaMeTa « XUMus» Ha 6a30BOM
ypoBHe (10 —11 kJ1.) sSIBIISIFOTCSL:

e popMupOBaHUE CUCTEMBl XMMUYECKUX 3HAHUH KaK BayKHEHILEH coCTaBIsAOLIEH eCTECTBEHHO-
HAYYHOH KapTHHBI MHPa, B OCHOBE KOTOPOM JISKAT KIIOUYEBHIE MOHATHS, (PyHIaMEHTaIbHBIE 3aKOHBI U
TEOPUH XUMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE U MOHUMAaHHUE CYHIHOCTH JOCTYIHBIX 00O0OIIEHUIA
MHPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJICHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

e popMupoBaHuEe W pa3BUTHE NPEACTABICHUH O HAYYHBIX METOJaX MO3HAHUS BEUIECTB U
XUMHUYECKHUX peakiyii, HeOOXOAUMBIX JUIsl HIPUOOpPETEHUs] YMEHUN OpUEHTHPOBATHCS B MUPE BELIECTB
Y XUMHYECKUX SBJICHUN, UMEIOIINX MECTO B IIPUPOJIC, B MPAKTHUECKON U MMOBCETHEBHOM JKU3HU;

® pa3BUTHE YMEHHUH M CHOCOOOB AEATENbHOCTH, CBA3AHHBIX C HAOJIIOJEHHEM U OO0bSICHEHHEM
XMMHUYECKOI0 SKCIIEPUMEHTA, COOJII0/IEHUEM MPaBUiI 0€30I1aCHOT0 0OpaIleHUs C BEIIeCTBAMHU.

Hapsiny ¢ atum, copepskaTenbHas XapakTepUCTUKa L€ M 3ajqady M3ydeHHs] IpeaMmeTra B
nporpaMMe Mo XMMHH yYTOYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBHM C HOBBIMH MPHOPUTETAMHU B
cucreMe cpenHero oduiero obpasobanus. CerojnHs B NpeNofaBaHUM XUMHUM B OoJjblleil cTeneHu
OTAAETCsl MPEANOYTECHUE MPAKTUYECKOM KOMIIOHEHTE COJEp)KaHHs OOy4eHUs, OpUEHTHUPOBAHHOW Ha
MOJIFOTOBKY BBIITYCKHHMKa 00111e00pa3oBaTeIbHOM OpraHU3aliy, BiIaJICIOIIero He HabopoM 3HaHUM, a
(GYHKIMOHATIBHON IPAMOTHOCTBIO, TO €CTh CIOCO0AMM M YMEHMSIMU aKTUBHOT'O MOJYYEHHUS 3HAHUM U
MPUMEHEHHS UX B PEATBHOM KU3HU [T PEIICHNUS TPAKTUIECKUX 3a/1a4.

B cBsi3u ¢ 3TUM npu M3ydeHUU mpeaMeTra «XUMHS» TOMUHUPYIOIIEe 3HaUeHUE NMPHOOpeTaroT
TaKue LeJIH U 33/1a41, KaK:

ajanTanys oOydJaroUMXCsl K YCIOBHMAM JUHAMUYHO DPa3BHBAIOILErocss MHpa, (pOpMHpOBaHUE
MHTEJUIEKTYaJbHO ~ pa3BUTOW  JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHMIO, COTPYAHUYECTBY,
CaMOCTOSITETbHOMY TPUHSTHIO TPAaMOTHBIX PEHICHWH B KOHKPETHBIX JKU3HEHHBIX CHTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dopmupoBaHUEe y 00yUYAIOMIMXCS KIFOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI), MMEIOIIHX
YHHUBEpPCAJIbHOE 3HAUECHUE JUISl PA3JIMYHBIX BUJIOB JESTENbHOCTU: PELUICHUs Ipo0OiieM, ONCKa, aHalIn3a
u o0pa®oTku uHGPOpMalMU, HEOOXOAMMBIX [UIsl NMPUOOPETEHHs ONbITa JAEATEIbHOCTH, KOTOpas
3aHMMaeT Ba)XKHOE€ MECTO B IO3HAHMM XUMHH, a TaKXkKe JUIsl OLUEHKH C MO3MLUN HKOJIOTHYECKOU
0€30IacHOCTH XapakTepa BIMSHMS BEIIECTB M XMMHMYECKMX MPOLIECCOB Ha OpPraHU3M 4YeJoBeKa U
IIPUPOJIHYIO CPENY;

pa3sBUTHE IO3HABATENBHBIX WHTEPECOB, WHTEIUIEKTYAJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00y4aroIuXxcsi: ClOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS 0 XMMHUH B COOTBETCTBUU
C YKU3HEHHBIMH MOTPEOHOCTSIMH, HCIOJIB30BAaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJIOTUU IS
MOMCKA U aHAIK3a y4yeOHOM 1 Hay4YHO-TIOMYJIIPHON HH(OPMAIIMN XMMHUYECKOTO COACPIKaHUS;

dopMHpoBaHHE M pa3BUTHE y OOYYArOIIMXCS ACCOIMATHBHOTO W JIOTMYECKOTO MBIIUICHUS,
HaAOJI0AAaTeNbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH,
[IPY TUTAHUPOBAHUHU U TIPOBEACHUN XUMHUYECKOT0 SKCIIEPUMEHTA;

BOCIHUTAaHUE Y O0yUaromuxcsi yoexx1EHHOCTH B TYMaHUCTHUECKON HAIPaBJIEHHOCTH XUMUH, €€



BO)XHOW POJIM B PEIICHUHU TIIOOAIBHBIX MPOOJIEM PAMOHAIBHOTO MPHUPOIOTIONB30BAHUS, TIONOTHEHHS
HHEPreTUYECKUX PECYpPCOB U COXPAaHEHHs IPHPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe’KHOTO OTHOWICHWS K TPUPOJE W CBOEMY 3J0POBBIO, a TaKkKe NpuOOpEeTeHHs] OmbITa
MCTOJIb30BAHUS MOJYYCHHBIX 3HAHUHN JUI IPUHATUS TPaMOTHBIX PEIICHUN B CHUTYallUsX, CBSI3aHHBIX C
XUMUAYECKUMU SIBJICHUSMHU.

B y4yeOHOM mmane cpeaHero oOmero oOpa3oBaHUS MpEeaMeT «XUMHs» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MpeIMETHOI 06macTu «EcTecTBeHHO-HAYYHbIE TPEIMETHI.

OOmee 4YMCiO 4acoB, OTBEACHHBIX JUIS HM3YYCHUsS XUMHH, Ha 0a30BOM YpPOBHE CpPEIHETO
obmiero obpa3oBanus, cocrapisieT 68 yacoB: B 10 kmacce — 34 waca (1 gac B Hemenio), B 11 kmacce —
34 gaca (1 gac B Hezeo).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI OPraHN4Ye€CKON XUMHUM

IIpenMer opraHv4ecKOd XUMHUHU: €€ BO3HUKHOBEHUE, PA3BUTUE M 3HAYEHHUE B IMOJYYCHUU
HOBBIX BELIECTB U MAaTepUANIOB. TeopHst CTPOEHHUs OpraHu4ecKkux coeauHeHul A. M. byrneposa, eé
OCHOBHBIC TOJOKeHUsI. CTPyKTypHBIE (OPMYIBI OPraHMYECKUX BEHIECTB. [ OMOIIOTHS, H30MEpHS.
XuUMUYecKas CBsI3b B OPraHMYE€CKUX COCTMHEHUSX — OJJTMHAPHBIC U KPaTHBIEC CBSI3H.

[IpencraBnenne o KiacCH(PUKAIMK OPTraHUYECKUX BeliecTB. HomeHKIaTypa opraHUYecKHUx
COCIMHEHHH (CHCTeMaTHYecKas) W TPUBUAJIbHBIC HA3BaHWS BAXKHEWUINX MPEACTABUTEICH KIACCOB
OpraHNYE€CKUX BEIIECTB.

DKCIEepUMEHTAIbHBIE METO/bl W3yYEHHUsS BEUIECTB M WX MPEBPAICHHI: O3HAKOMIICHHE C
oOpa3laMu OpraHMYecKHX BEIICCTB W MaTepualaMd Ha WX OCHOBE, MOJCIUPOBAHUE MOJECKYII
OpPraHWYECKUX BEIICCTB, HAOIIOACHHE M OINMCAHUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHUIO
OpPraHMYECKUX BEIIECTB IIPU HarpeBaHuu (TUIaBJIeHHE, OOYTIMBaHUE U TOPEHHE).

YriieBogopoanbl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psa. MeTaH W dTaH — MNOPOCTEUIIHe
MPEACTABUTENM AJTKAHOB: (PU3MYECKHE W XHMHUYECKHE CBOMCTBA (pEaklMM 3aMEIICHHUS W TOPEHUS),
Hax0’KJICHUE B MIPUPO/IE, IOJyYEHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHH psiA. DTUJIEH U MPOMWIEH — MPOCTEeHIne
MPEJICTABUTEIM  AJIKCHOB: (U3MYECKHEe ¢ XHMHYECKHE CBOWCTBA (PEaKIUU TUAPUPOBAHUSA,
raJloreHUPOBAHUS, THIPATALIUY, OKHCICHUS U MOJIMMEPHU3alliu ), OJIy4eHUEe U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BaKHEHMIIME XHUMHUYECKUE
cBoiicTBa (peakius nomuMepu3anun). [lonydeHrne CHHTETUYECKOTO KaydyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHUECKUN psl. AIETUIIEH — MPOCTEHIIniA
MPEACTAaBUTENh QJIKHUHOB: COCTaB, CTpO€HHE, (U3MYECKHEe W XUMHUYECKHE CBOWCTBA (peakiuu
THAPUPOBAHUS, TAIIOTCHUPOBAHUS, TUPATAIINH, TOPEHHUS ), TOJIYYCHHE U TIPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (u3MUECKHMe UM XUMHUYECKHE CBOWCTBA (peakiuu
TQJIOTEHUPOBAHUS W HUTPOBAHUS), TOJYYEHHE U TpPUMEHEHue. Tonyon: cocmas, cmpoeHue,
Quzuueckue u xumuueckue ceolucmea (peakyuu 2aloeeHUpPO8aHus U HUMPOBAHUs), NOJYUYEHUEe U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHUeCKas CBA3b MEXAY YIVIEBOJIOPOJaMHU, MPUHAIEKAIUMHU
K pa3JINYHbIM KJ1accam.

[TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOI0B. [IpupoaHslii ra3 u nmomyTHble He(TsHbIE ra3bl. HeTh
u e€ mnpoucxoxaeHue. CrnocoObl TmepepadoTku He(TU: TMeperoHka, KPEeKUHr (TePMHUYECKUH,
KaTAIUTUYECKHH ), mupoin3. [IpoaykTsl epepaboTku HEPTH, MX MPUMEHEHHUE B MPOMBIIIIEHHOCTH U B
ObITy. KaMeHHBIH yroib ¥ MpoyKThI €ro nepepaboTKH.

DKCIepUMEHTaIbHbIE METO/Jbl M3YyUYCHMsI BEIIECTB M HX MPEBpAIICHUN: O3HAKOMJICHUE C
oOpa3iamMu IiIacTMacc, KaydykKoB W pe3uHbl, Kouiekiuu «HepTb» u «YToab», MOIeTHpOoBaHUE

MOJIEKYJT yTJIEBOJOPOJIOB U TaJOre€HONPOU3BOIHBIX, MTPOBEICHUE MPAKTUIECKOW PAOOTHI: MOTyUYeHUE
JTUJICHA U U3YYEHHUE Er0 CBOMCTB.

PacuétHpie 3amaun.

Breruncienns mo ypaBHEHUIO XHMHUYECKON peakiuu (Macchl, 00bEMa, KOTMIECTBA UCXOIHOTO
BEIIIECTBA WM MPOAYKTa PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJIHBIX



BEIIECTB WU NPOJYKTOB PEAKIIH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHON: CTPOEHUE, (U3HUYECKHE U
XMMUYECKHE CBOMCTBa (peakuuu C aKTUBHBIMH MeETajulaMH, TaJlor€HOBOAOPOAAaMH, TOpEHHE),
IIpUMEHEHHE. BOOpOAHbIE CBA3M MEXIy MOJIEKYJaMu CIUPTOB. J[eCTBME METaHOJIa U ATAHOJIA Ha
OpPraHM3M YEJIOBEKa.

MHOroaToOMHBIE CIIUPTHI. DTHJICHTINKOIb U TIIHLEPUH: CTPOCHHE, (PU3HMUECKUE U XUMHUYECKHUE
CBOMCTBa (B3aMMOJAEWUCTBHE CO LIEIOYHBIMM METallaMH, KQueCTBEHHAsl PEaKlMs Ha MHOTOATOMHbIE
cnupthl). JlelicTBue Ha opranu3M yenoBeka. [[puMenenue rivinepruHa U 3TUICHIJIUKOJIS.

@DeHoII: CTPOCHHUE MOJIEKYNbI, (PU3UYECKUe M XMMHYECKHe CBOicTBa. TOKCMYHOCTH (heHoma.
[Ipumenenue denomna.

Anbrerunpl U kemonwvl. DopMasbaeruj, aleTanbIeru: CTpoeHue, Gpu3nyeckrue 1 XMMU4ecKrue
CBOWCTBA (pEakUUU OKHUCIIEHUS U BOCCTAHOBJICHUS, KauyeCTBEHHbIC pPEAKIMH), IOJIyYEHHUE U
IIPUMEHEHHE.

OnHOOCHOBHBIE Ipe/ebHble KapOOHOBbIE KHUCIOTHl. MypaBbUHAas U YKCYCHas KHUCIOTHI:
CTpoeHHe, (U3HUECKHEe M XUMHUYECKHE CBOMCTBA (CBOMCTBa, 0oOLIME IJs Kiacca KHUCIOT, peaKlMs
TepUpUKaALMN), IOTyYeHHue U npuMeHeHne. CTeapuHoBasi M OJICMHOBAs! KUCIOTHI KaK MPEeJCTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIINX KApOOHOBBIX KUCIIOT, UX MOIOLIEE ICHCTBHE.

Crnoxnble dQUpBl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MAPONTU3 CIIOKHBIX 3(HUPOB.
XKupsl. 'naponns xupos. [Ipumenenue xxupos. buosornueckas posib KUPOB.

VYraeBozpl: cocTaB, Kilaccu(uKalus yrieBoaoB (MOHO-, U- M moiucaxapuisl). ['moko3a —
IPOCTEHIINIA MOHOCaXapu: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbl, PU3NYECKHE U XMMUYECKHE CBOMCTBA
(B3ammoperictBue ¢ runpokcuaom meau(ll), okucnenne aMMuadHbIM pacTBOpoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIOKO3bI), HAXOXKJICHHE B TPUPOJE, TPUMEHEHUE, OMOJIOrHYeCcKast polb.
®dorocunTte3. PpykTo3a Kak U30MEp TITHOKO3bI.

Kpaxman u nesmnonosa Kak NpupofHble nonuMepsl. CTpoeHHE Kpaxmala M LEJUIIOJIO3BI.
duznyeckne U XMMUYECKHE CBOWCTBA KpaxMasa (THIpOJIn3, KaYeCTBEHHAs PEAKIUS C HO/I0M).

OKCIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BEIIECTB W UX NPEBpALICHUN: TIPOBEACHHUE,
HaOJIt0/IEHNE U ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: FOPEHUE CHUPTOB, KAYECTBEHHBIE PEaKIUU
OJIHOATOMHBIX CHHUPTOB (OKHCIeHHEe dTaHoja okcuaoMm Menu(ll)), MHOroaTroMHBIX CHUPTOB
(B3auMmopelictBue ruuepuHa ¢ ruapokcuaom Meau(ll)), ampaerunoB (okucIeHHE aMMHAYHBIM
pactBopoMm okcuga cepedpa(l) m rugpoxcumom memu(ll), B3ammoneiicTBue kpaxmana ¢ HOJOM),
IIPOBE/ICHUE MTPAKTHUECKON PabOThI: CBOMCTBA paCTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnble 3amaun.

Boruncnenus mo ypaBHEHUIO XUMUYECKOW peakuuu (Macchl, 00b€Ma, KOJIMYECTBA HCXOTHOTO
BElIECTBAa WM MPOJIYKTa PEaklUy MO0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO M3 HCXOTHBIX
BELIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprKale OpraHn4eckiue CoeIMHEHNS.

AMHUHOKHCIIOTHI Kak aM(OTepHble OpraHuueckue coequHeHus. Puszndeckue U XUMHUYECKHE
CBOMCTBa aMUHOKHUCIIOT (Ha MpUMepe IMUIMHA). buonornyeckoe 3HaueHre aMUHOKUCIOT. [lenTupl.

benku kak mnpuUpOAHBIE BBICOKOMOJIEKYISIDHBIE cOoeAMHEHHd. llepBuuHas, BTOpUYHas U
TpeTHyHasi CTpyKTypa OenkoB. XHMHUYECKHE CBOHCTBAa O€NKOB: THAPONN3, JAEHATypauus,
Ka4ueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

OKCHepUMEHTAIbHBIE METOJbl M3y4YeHHUS BEUIECTB M UX MpeBpallleHui: HaOloJeHue u
ONHCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OENKOB MPH HAarpeBaHWM, LIBETHbHIE PEaKIIUU



OEKOoB.

BbicoKkoMoIeKyISIpHBIE COeTNHEHUSI

OcHOBHBIE TOHSTHSI XHMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IOJIHMeEp,
CTPYKTYpHOE€ 3BEHO, CTEMNEeHb MOJUMEpPU3AINH, CPEAHsST MoJeKyispHas macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYISPHBIX COSAMHEHUN — MOIMMEPU3aLUs U TOJIMKOH ICH CAIHS.

OKCHepUMEHTAIbHBIE METOJbl HM3y4YEHHUS BELIECTB M HUX INPEBpAIICHUN: O3HAKOMIICHHE C
o0pa3iaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexipeameTHbIe CBS3U.

Peanuzanusi MeXNpeAMETHBIX CBA3€il Npu H3yueHuu opranuyeckoil xumuu B 10 kmacce
OCYIIIECTBIISIETCS] Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W MOHSATHH,
SIBJISTFOIIAXCS] CACTEMHBIMH JIJISI OTACIBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO01ure ecTecTBEHHO-HAyYHbIE MOHSTHS: SIBICHUE, Hay4HbIM (DakT, TMIOTe3a, 3aKOH, TEOpHs,
aHallu3, CHUHTE3, KiIaccupuKaluusa, MepUOJUYHOCTb, HAOMIOJCHUe, HW3MEpPEHHE, OSKCIIEPUMEHT,
MO/ICIIUPOBAHUE.

Owusnka: Matepusi, SHEPrHsl, Macca, aToOM, 3JEKTPOH, MOJEKYila, dHEPreTHUECKUl YpOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOEe COCTOSHHE BEUIECTBA, (PM3NYECKHE BEIMUYMHBI U EIUHUIIBI MX
M3MEpEHUsl.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BeUIECTB B oOpraHusme, (OTOCUHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OeIKH, YIIIeBOIb, )KUPHL, (DEPMEHTHI).

['eorpadus: MuHepalibl, TOpHBIE TOPOIbI, MOJE3HbIE KCKOMAeMble, TOIUIUBO, PECYPCHI.

TeXHOJOTHS: TTUIIEBBIC MPOJYKThI, OCHOBBI PAIIMOHAIBHOTO IMUTAHUS, MOIOIIHE CPEIICTBA,
JICKapCTBCHHBIE W KOCMETHYECKHE IperapaThl, MaTepHallbl W3 HCKYCCTBEHHBIX M CHUHTETHYCCKUX
BOJIOKOH.

11 KJIIACC

OBLIASA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI XMMUU

XuMHUECKUH  aneMeHT. AToM. Slapo aTomMa, M30TOMbBI.  DJEKTPOHHAas  00OJIOYKa.
DHepreTHYeCKUe ypPOBHU, MOAYPOBHH. ATOMHBIC opOuTamu, S-, pP-, d- smemeHTbl. OCOOCHHOCTH
pacnpesiesieHuss 3JEeKTPOHOB IO OpOUTaisiM B aToMax JJIEMEHTOB IEPBBIX YETHIPEX MEPHUOIOB.
DneKTpoHHasi KOHQUTYypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuonnmueckas cucremMa xumudeckux dnementos [J[. .
Menpeneesa. CBs3pb nepuoaudeckoro 3akoHa u [lepuoandeckoi cucTeMbl XUMHYECKHUX 31€MEHTOB /1.
N. MenneneeBa ¢ COBPEMEHHON TEOPUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB
XUMHUYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB M0 IPYIIaM U MEPUOIaM.
3Ha4YeHME MEPUOJNYECKOr0 3aKOHA B Pa3BUTHUN HAYKHU.

CrtpoeHnue BemiecTBa. XUMHUECKas CBsI3b. BUIbI XUMU4ecKkoi CBsI3U (KOBaJIEHTHAs! HEMOJIsIpHast
U TOJSpHAsl, MOHHAsA, MeTaJuIMueckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XMMHYECKOW CBSI3U
(oOMeHHBIN M JOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3b. BaleHTHOCTE. DIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucinenus. MIOHbI: KATHOHBI U AHUOHBI.

BemecTtBa MOJEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BEUIECTBA. T[HNBl KPUCTANIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMICTBAa BEUIECTB OT THIA
KPUCTAIUIMYECKOMN PEIIETKH.

IlonsiTne 0 nucCHepCHBIX cucTeMax. VICTMHHBIE M KOJUIOWIHBIE pacTBOpBL. MaccoBas noiis



BEIIECTBA B PACTBOPE.

Knaccugukarus Heopranuueckux coeauHeHnil. HoMmeHknaTypa HEOPraHWYeCKHX BEIIECTB.
I'enernyeckas CBs3b HEOPraHMYECKUX BEILECTB, IPUHAJIEKAIINX K PAa3JIMYHBIM KJIacCaM.

Xumnueckass peakuus. Krnaccupukanus XMMHUYECKMX pPeakLUd B HEOPraHUYeCKOW H
OpPraHMYECKOM XUMHUHU. 3aKOH COXPAHEHMsS MacChl BELIECTB, 3aKOH COXPAHCHMsI U IIPEBpAILCHHUSA
SHEPrUM NIPU XUMUYECKUX PEAKLUAX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pas3iauuHbIX (hakTopoB. OOpaTUMbIe pEAKIUH.
Xumuueckoe paBHoBecue. DAaKTOPHI, BIUAIOIINE HA COCTOSIHUE XUMUYECKOro paBHOBecHs. [IpuHuun
Jle Ilarense.

OnexTponutnyeckas aucconuanus. CwibHble W cialble d1eKTposuThl. Cpema BOJHBIX
pPacTBOPOB BEILECTB: KHUCIasi, HEUTPaJIbHAs, IIEJI0YHAasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC PEAKIIHH.

OKclepUMEHTaIbHbIE METO/Ibl U3YUYEHHUs BEIECTB U UX MPEBpAILEHUH: JEMOHCTpALUs TaOIuI]
«Ilepuoguyeckas cucrema xuMmuueckux dnemeHToB JI. WM. MenneneeBa», H3ydeHHE MOJEIEH
KPUCTAUTMIECKUAX PEIETOK, HAOIOICHUE M ONHMCAHKUE JEMOHCTPALMOHHBIX U JJA0OPATOPHBIX ONBITOB
(paznokeHue IMepokcHjaa BOJOpOJa B INPHUCYTCTBUM KaTajau3aTopa, ONpEAENIEeHUE CPEelbl pacTBOPOB
BEUIECTB C IIOMOIIbIO YHHUBEPCAIBHOIO WHIUKATOpPA, DPEAKIMM HOHHOTO OOMEHa), IpOBEIEHUE
IIPAKTUYECKOH paboThl «BiausHUe pa3nuyHbIX (AaKTOPOB HA CKOPOCTh XUMUYECKOM peaKkiumy.

Pacuérnble 3anaun.

Pac4€rsl no ypaBHEHMSM XMMHYECKMX pEaKUUi, B TOM YHCIE TEPMOXMMHUYECKHUE PaCUEThI,
Pacu€Thl ¢ UCIOJIB30BAaHUEM MOHATHUS «MACCOBAs A0S BEIIECTBAY.

Heopranuueckasi xummust

Hemeramnsl. [Tonoxenune HemeTtamioB B [lepuoanyeckoil cucteMe XUMHYECKUX AJIEMEHTOB /.
W. MenneneeBa 1 0COOEHHOCTH CTpoeHUs aToMOB. dDu3nueckue cBONCTBA HEMETAIIOB. AJUIOTPOIUS
HEMETAJIOB (Ha MpUMeEpe KUCIIopoa, cephl, (hochopa u yriiepoaa).

XUMHUECKHEe CBOMCTBA BaKHEHIINX HEMETAJUIOB (TaloreHoB, cepbl, a30Ta, Gocdopa, yriepoa
Y KPEMHHUSI) U UX COETUHEHHUH (OKCHI0B, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COETUHEHU).

[TpuMeHeHne Ba)KHEWITNX HEMETAJJIOB U X COEIMHEHUI.

Meramnsl. [lonoxxenne MeramuioB B Ilepuonnueckol cucreme XuMuYeckux annemeHTtos 1. .
MenneneeBa. OCOOEHHOCTH CTPOEHHS DJIEKTPOHHBIX 000JOYeK aToMOB MeTayuioB. OOmue
¢usnueckue cBoiictBa MeTauioB. CrjiaBbl METAUIOB. OJIEKTPOXUMHYECKMM psl  HanpsKeHUI
METaJIJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAJJIOB (HATPUH, KA, KalblIUA, MATHUM, AJIFOMUHUN,
LIUHK, XPOM, KeJe30, MEJlb) U UX COCTUHEHUI.

OO6mue crnocoObl Mody4YeHHs MeTauioB. llpuMeHeHue MeTauioB B OBITY U TEXHUKE.

OKCHEpUMEHTAJIBHBIE METO/bI U3yUEHHS BEUIECTB U UX IPEBPAIICHUN: U3yYEHHE KOJIEKLUU
«MeTaibl U CIUIaBbl», 00pa3l0B HEMETAIUIOB, peIIEHHE YKCIEPUMEHTAIBHBIX 33]a4, HAOII0IeHHE U
OIMCaHNE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCUAA ATIOMUHUS C
pacTBOpamMH KUCIJIOT U LIeJI0Yel, KaYeCTBEHHbIE PeaKIIMM Ha KaTHOHBI METAJUIOB).

PacuérHeble 3agaun.

Pacuérpl Macchl BemjecTBa WM 00bEMa ra3oB IO H3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOLIMX B peaklMU BEUIECTB, pacuéThl Macchl (00BEMA, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIU OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponb xumMuu B o0ecrieueHUuU 3KOJOTUYECKOM, HPHEPreTHMYecKOl M MUIIeBOM 0e30MacHOCTH,



pa3BuTUU MeAUIUHBL. [ToHsATHE O HaydHBIX METOaX MO3HAHUS BEUIECTB M XUMUYECKHX PEAKIIUM.

[TpencraBnenuss 00 OOMUX HAYYHBIX MPHUHIIMIIAX MPOMBINUICHHOTO TMOJYyYEHUs BaKHEHIIINX
BEILIECTB.

YenoBek B MHpE BELIECTB M MaTEpUATIOB: BaXHEHIIME CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKLMOHHBIE MaTepUalibl, KpPACKU, CTEKIO, KEpaMHKa, Marepuanbl [UIsl SJIEKTPOHUKH,
HaHOMAaTepHalIbl, OPraHMUECKUE U MUHEPAIbHBIEC Y00pEHUsI.

X¥MHS U 310pOBbE UEJIOBEKA: MIpaBUJla UCIOIb30BaHU JIEKAPCTBEHHBIX IIPENapaToB, paBuia
0€30MacHOTO MCIIOJIb30BAHUS MTPETIApaTOB OBITOBON XMMHH B TOBCEAHEBHOM KU3HHU.

MexmpeameTHbIe CBS3U.

Peanuzamus MEXNpeIMeTHBIX CBS3EH MPU M3YYCHUH OOIICH M HEOpraHMYecKor Xxumuu B 11
KJIaCCe OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX IMOHSATHH, Tak U
MOHSATUH, ABJISIOIIMUXCSA CUCTEMHBIMU ISl OTAENBbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO0ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4YHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAIU3,
CHHTE3, KiacCu(UKaLus, IePUOJUIHOCT, HAOMIOICHHE, IKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHE,
SIBJICHUE.

®usnka: Mmarepusi, SHEprus, Macca, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HU30TOIl,
PaZvoOaKTUBHOCTb, MOJIEKYJa, HSHEPreTUUYECKUW YypOBEHb, BEIECTBO, TElO, O0BEM, arperatHoe
COCTOSIHME BEIECTBA, PU3NYECKUE BEIMYMHBI U €IMHUIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opranusm, sKocucTema, ouocdepa, MaKpo- 1 MUKPOIIIEMEHThI, BUTAMHHBI,
0oOMeH BElIEeCTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOTIAaeMbIE, TOILITUBO, PECYPCHI.

TexHomorus: XUMHYECKash MPOMBIIUICHHOCTb, METAJUTyprusi, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepHaJiOB, CEIbCKOXO03IUCTBEHHOE TIPOU3BOJICTBO, IUILEBAs IPOMBIIIJICHHOCTD, (hapMalieBTHIECKas
MIPOMBIIIJICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX IpENnapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTrepuaoB, MEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWU
HA BA30BOM YPOBHE CPEJJHETI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranapiuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHs 00YJaIOIUMHUCS TTPOTPaMM
cpeanero ooOmero oOpa3oBaHUS (JIMYHOCTHBIM, METANpeIMETHBIM M HOpeaMeTHeiM). Hayuno-
METOAMYECKOW OCHOBOW JUI pa3pabOTKU IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOTPAMM CPEIHETO
o011ero o0pa3oBaHUs SBISETCS CHCTEMHO-AEATEIbHOCTHBINA OIXO/I.

B cooTBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpPE JIMUHOCTHBIX
pE3yNIbTaTOB OCBOEHUS IpeaMera «XHUMHSI» Ha YpPOBHE CPEIHEro OoO0IIero oO0pa3oBaHUS BBIICICHBI
CJIE1YIOLME COCTABJISIIOLIME:

OCO3HaHHE OOYYAIOUIMMHCS POCCUUCKON TpakJaHCKOM HIEHTHYHOCTHU — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIEIIEHHUIO;

HAJIMYUEe MOTUBAIMHU K O0yUYEHUIO;

[[EJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUN IJIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTb U CIIOCOOHOCTH 00y4aroUIMXCs PYKOBOJCTBOBATHCS B CBOEH JESITEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMH, IMIPUCYIIIUMHU LIETTOCTHOM CHCTEME XUMUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHMS SKOJOTHYECKOU KYIbTYPBl U CIOCOOHOCTU CTaBUTH LIENIU U CTPOUTH
YKU3HEHHbBIC TIJIaHbI.

JIn4HOCTHBIE pe3ysIbTaThl OCBOECHUS IpeaMeTa « XUMUS» JOCTUTAIOTCS B €AMHCTBE y4eOHOU U
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBHM C TyMaHUCTUYECKUMHM, COLIMOKYJIbTYPHBIMH,
ITyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMH ¥ HACaTaMH POCCHUHCKOTO TPaKJAHCKOTO OOIIEeCTBa,
NPUHATBIMA B OOIIECTBE HOPMAaMH M TPAaBWJIAMH TIOBEACHHUS, CIOCOOCTBYIONIMMHU IPOIECCAM
CaMOII03HaHUs, CAMOPa3BUTHUSI M1 HDABCTBEHHOT'O CTAHOBJIEHUS JIMUHOCTH O0YUaIOIUXCSL.

JImdHOCTHBIE PpE3yNbTaThl OCBOEHHUS TpeaMeTa «XUMHUsS» OTpaxaroT cHOpPMHUPOBAHHOCTH
OTIbITa TIO3HABATENbHON U MPAKTUYECKOW NEATETbHOCTH OOydYaloluXCsl MO pealu3alud MPUHSITHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHUCIIE B YACTHU:

1) rpaKaaHCKOro BOCHUTAHMUS:

OCO3HaHHS 00Y4aIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB M 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U IIPABOIOPAIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMaxX M TMpaBWIaX MEXKIUYHOCTHBIX OTHOIICHWH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATEIbHOCTU MIPU CO3JJaHUU Y4EOHBIX NMPOEKTOB,
pelieHnr yu4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMTOHMMATh U PUHUMATh MOTUBBI, HAMEPEHUS, JIOTHUKY U apTYMEHTBI IPYTUX MpU
aHaJIM3€e pa3IMYHbIX BUJOB YUeOHOI 1eATeNbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMS

LEHHOCTHOTO OTHOUIEHUS! K UCTOPUYECKOMY U HAyYHOMY HaclIeIUI0 OT€YECTBEHHON XUMUU;

YBa)XKEHUsI K MPOIECCY TBOPUECTBA B 0OJACTH TEOPUH U MPAKTUUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHHUS TOTO, YTO JOCTH)KEHHUS HAYKHU €CThb pe3yJbTaT JINTEIbHBIX HAOMIOJIEHUH, KPOMOTIUBBIX
IKCIIEPUMEHTAIIBHBIX TTOUCKOB, MTOCTOSTHHOTO TPY/a YUYEHBIX U MPAKTHKOB;

MHTEpeca U MO03HABATENbHBIX MOTUBOB B TIOJyYE€HUU U TIOCTEAYIONIEM aHalIn3e HHPOPMAIIH O
MepPEeAOBBIX JOCTUKEHUAX COBPEMEHHOM OT€UECTBEHHON XUMUHU;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHMS, 3ITHYECKOTO TOBEICHUS;

CIOCOOHOCTH OLIEHUBAaTh CUTYallMM, CBA3aHHBIE C XMMHUYECKMMHU SBJICHUAMH, U NPUHUMATh
OCO3HAaHHbIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHHUE U IIOCTYNKH CBOMX TOBAPHILEH € MO3ULIMHA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TOCIIECTBUIA ATUX ITOCTYIIKOB;

4) ¢popmMupoBaHHUS KYJIbTYPHI 310POBbSI:

NOHUMaHMs LEHHOCTeH 310poBOro M Oe3omacHoro o0paza KHU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 370POBBIO;

coOuIr0IeHHsI TpaBuJ1 6€30I1aCHOTO OOpAaIlleH!s C BELIECTBAMU B OBITY, [IOBCEIHEBHON XKU3HU U
B TPY/JIOBOH J1€ATEIILHOCTH;

NOHUMAaHMs LIEHHOCTH MPaBHJI MHAWBUIYAIBHOTO U KOJUIEKTUBHOI'O OE€30I1aCHOTO MOBEACHUS B
CUTYaLlUsAX, YTPOXKAIOLIUX 3/I0POBbIO U )KU3HU JIIOJIEH;

OCO3HAHMSI MOCJIECACTBUN U HENPUATHUS BPEIHBIX MPUBBIYEK (YHOTpEOIEHUs aIKOroJs,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy/10BOT0 BOCIIUTAHUSI:

KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEIOBATEIbCKON  JEATENBbHOCTH,
OOIIECTBEHHO OJIE3HOH, TBOPUECKOM U APYIUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B pEIICHWH MPAKTHYECKUX 337a4  COIHMAIBHON
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY M3yYSHHIO MPO(GECCHid pa3IMyHOro poJia, B TOM YHCIIEe Ha OCHOBE
MPUMEHEHHS IPEMETHBIX 3HAHUN 10 XUMUH;

YBaKEHUs K TPYAY, JIOASIM TPYyJla U pe3yibTaTaM TPYAOBOH AeATEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYaIbHOH TpaekTopuu oOpa3oBaHus, Oynyuiei
npodeccun M pealu3aluud COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEN K XUMHUU, UHTEPECOB U OTPEOHOCTEN 00111eCTBA;

6) IKOJIOrHY€CKOr0 BOCIIUTAHUS

HKOJIOTHYECKH I1€JI€COO0Pa3HOTO OTHOIIEHHSI K TPUPOJAE, KaK HMCTOYHHKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

NOHMMaHHS TJ00ATBFHOTO XapaKTepa HSKOJOTMYECKHX IpOOJeM, BIHSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJIHON M COLIMATBHOM CPEbI;

OCO3HaHMsI HEOOXOIMMOCTH HCIOJBb30BAHUS JIOCTHKEHUH XUMHM JJIsi pEIIeHUs BOIPOCOB
panMoHaIBFHOTO IPUPOAOIOIB30BAHNUS;

AKTUBHOT'O HENPUATHS AEHCTBHUMA, MPUHOCAIINX BpeJl OKPYKaIOLIeH MPUPOTHON cpelie, YMEHHUS
MIPOTHO3UPOBATh HEOJIATONPHUATHBIE DKOJOTHYECKUE TIOCIEACTBUS MPEANPUHUMACMBIX ICHCTBUN H
MPeOTBpAIIaTh UX;

HAJIMYHAS  PA3BUTOTO HSKOJIOTUYECKOTO MBIIUICHHS, OSKOJOTHYECKOH KYyIbTYpHI, OIbITa
JESTeTPHOCTH YKOJIOTUIECKO HAIPaBIEHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS IMH B TIO3HABATEIHLHOM,
KOMMYHUKAaTUBHOH M COLMAIBbHOM NpPaKTUKE, CIOCOOHOCTH M YMEHHUS AKTUBHO IPOTUBOCTOSATH
uaeosIoruu xemohoouu;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH 1 00IIECTBEHHOW MPaKTUKU;

NOHUMaHM CHeNM(PUKM XUMHMHM Kak HaykKd, OCO3HaHusi €€ poiau B (HOPMUPOBAHUU
paMoOHATFHOTO HAYYHOTO MBIIUICHHS, CO3JaHUN [EJIOCTHOTO TPEICTABICHUSI 00 OKPY)KAOIIeM MHpe



Kak O €JMHCTBE MPUPOJbI M YEJIOBEKAa, B TMO3HAHWUU MPUPOJHBIX 3aKOHOMEPHOCTEW U PEUICHUHU
po0JIeM CoOXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOeXKJIEHHOCTH B OCOOOM 3HAYUMOCTHM XHUMHH JIJIi COBPEMEHHOM LMBUJIM3aLUU: B €€
T'YMaHHCTUYECKOM HAINpaBICHHOCTH W BaXHOH pOJIM B CO3JaHUM HOBOH 0a3bl MaTepuanbHOM
KYJIbTYpbI, PEIICHUH TIJIO0ANIBbHBIX MPOOJIEM YCTOMYMBOTIO pAa3BUTHSI UEJIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBON M KOJIOTHYECKOH OE30MacCHOCTH, B PA3BUTHUU MEIUIIMHBI, 00CCIICUCHHUH
YCJIOBHH YCIICIITHOTO TPY/Ja U YKOJIOTHYECKH KOM(DOPTHOM KU3HHU KaXKJI0T0 YIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM  T'pPaMOTHOCTH: TMOHMMAaHMS  CYIIHOCTHU  METOJIOB  ITO3HAHUS,
HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH WCIIOIB30BaTh TOJydaeMble 3HAHUS MJIS
aHanu3a U OOBSCHEHMsI SIBJICHUN OKPY)KAIOIIEro MUpPA M MPOMCXOAAIIMX B HEM M3MECHCHHM, YMEHHS
JenaTth 00OCHOBAHHBIE 3aKIIOYEHHUS HAa OCHOBE HAYYHBIX (PAaKTOB M UMEIOMIMXCS JAHHBIX C IEIBIO
MOJYYECHUS! JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIHLHO MCIOJB30BaTh XUMUYCCKUE 3HAHUS IJIS PEIICHUS MPOoOJieM B
peaNbHBIX KU3HEHHBIX CUTYALUX;

HMHTEpeca K TO3HAHUIO U UCCIIEIOBATENIbCKON JIEATEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEphIBHOMY O0Opa30BaHUI0O MU CaMOOOPAa30BaHMIO, K
AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUN IO XMMHUH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B pa3IUYHbBIX chepax mpodhecCHOHATLHOM JesITSIIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbie pe3yIbTaThl OCBOCHUS Y4eOHOTO mpeamera «XHUMUs» Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHuUs BKIIIOYAIOT:

3HAYNMBbIC JJIA (bOPMI/IpOBaHI/IH MI/IpOBO33peHI/I$[ O6y‘-IaIOHII/IXC$I Me)KZII/ICIII/IHJII/IHapHBIC
(MeXIpenMeTHbIe) OOLeHAayYHbIE MOHATHUS, OTPaKaIOLIME LEIOCTHOCTh HAYYHOM KapTHUHBI MHUpa U
CHGIII/I(l)I/IKy METOAO0B IIO3HAHMUA, I/ICHOJ’[BSYGMI)IX B C€CTCCTBCHHBIX HayKax (MaTepI/IH, BCIIECTBO,
SHEprus, SBJICHHE, MPOIIECC, CUCTeMa, HAYUHbIM (aKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopus, UCCIIeJIOBaHNE, HAOIIOIEHUE, U3MEPEHNUE, SKCIIEPUMEHT U JPYyrue);

YHHUBEpcaldbHble y4deOHble NeHCTBUS (MMO3HABATENIbHBIE, KOMMYHUKATHBHBIC, PETYISATUBHBIC),
obecnieunBaromue ¢GopMupoBaHue (QYHKIMOHATHHOW TPaMOTHOCTH M COLMAIBHOW KOMIETEHIIUU
00yJaronuxcs;

CIIOCOOHOCTH oOydJaronuxcs HCIO0JIL30BaTh OCBOCHHEIE MEXIUCIUTITHHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJbHBIE yUueOHBbIC NEHCTBUS B MO3HABATEILHON M COIMATBLHOMN
IIPaKTHUKE.

MeTtanpeaMeTHble  pe3yNbTaThl  OTPaXArOT OBIAJCHHUE YHUBEPCAIbHBIMU  YUEOHBIMH
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMH.

OB.HaZIeHI/Ie yHl/lBepca.Hl)HblMl/l y‘leﬁﬂblMPl NMOo3HaABaTCJIbHbBIMU }IeﬁCTBHﬂMH:

1) 6a30BbIE JJOTHYECKHE TeCTBHA:

CaMOCTOSITEILHO  (pOPMYJTUPOBATh W aKTyaJU3HpPOBAaTh MpoOJIEeMy, BCECTOPOHHE &
paccMaTpuBarTh;

OTIpeeNATh IIeNId JAEATEIbHOCTH, 3a/JaBas TMapaMeTpbl M KPUTEPHUH WX JIOCTHIKEHUS,
COOTHOCHUTB PE3YyIbTAThI ACATEIHLHOCTH C MOCTABICHHBIMU HETSIMU;

UCIIONIb30BAaTh TPU OCBOCHUM 3HAHWH TPUEMBI JIOTHYECKOTO MBIIUIEHUS — BBIICTATh
XapaKTepHbIe TPU3HAKY TIOHATUN U YCTAaHABIMBATH UX B3aMMOCBSI3b, UCIIOIB30BaTh COOTBETCTBYIOIINE
MOHSATHSI 17151 OOBSICHEHUS OT/IETBHBIX ()aKTOB U SIBICHUI;



BBIOMpATh OCHOBAHMS M KPUTEPHH JUTSI KIACCH(PHUKAIINK BEIIECTB M XUMHYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUIMHHO-CIICICTBEHHBIC CBSI3U MEX/y N3Y9aeMbIMHU SIBICHHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXIEHHs (MHIYKTUBHBIC, JACIYKTUBHBIC, [0 AHAJOTHH), BBIABISATH
3aKOHOMEPHOCTH M TPOTUBOPEYHMS B PACCMaTPUBAEMBIX SIBJICHUAX, (OPMYIHPOBATH BHIBOJABI H
3aKITIOYCHUS;

OPUMEHATh B IPOIECCEe MO3HAHUSA, HCIOJb3YeMble B XUMHH CHMBOJHYECKHE (3HAKOBBIC)
MOJIETIH, NPeoOpa3oBHIBATE MOJEIbHBIC MPEACTaBICHHS — XUMHUYECKUIl 3HAaK (CHMMBOJ) 3JIEMEHTa,
XUMHUUYecKast GopMysia, ypaBHEHHE XUMHUYECKON PeakMi — MPH PEIICHUH Y4eOHBIX MO3HABATEIbHBIX
M TPAKTUYECKUX 3a/a4, NPUMEHATh Ha3BaHHBIC MOJEIBHBIC TPEICTABICHUS [UIS BBISIBICHUS
XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKLIUIL.

2) 6a30BbIe HCCIEI0BATEIBLCKHE TeliCTBUS:

BJAJETh OCHOBAMH METOJOB HAYYHOTO TIO3HAHHUS BEIIECTB W XHUMHUYECKHX PEaKIIHi;

GopMyIHpOBaTH LENN U 33Ja4M HCCIICJAOBAHUS, UCIIOIB30BATh NMOCTABICHHBIC U
CaMOCTOSATENILHO C(HOPMYIMPOBAHHBIE BOIPOCH B Ka4eCTBE WHCTPYMEHTA IMO3HAHUS U OCHOBBI IS
(bopMHpPOBaHHUS TUIIOTE3HI 110 POBEPKE MPABHIIEHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJCTh HABBIKAMHU CAMOCTOSITENIFHOTO IUIAHUPOBAaHHWS W TPOBEICHHUS YYCHHUYECKHX
HKCIIEPUMEHTOB, COBEpIICHCTBOBATH yMEHHUS HAONIONATh 3a XOJOM IIPOIECCa, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €r0  pe3ysbTaT, (OPMYIHPOBATH OOOOMIEHHS ¥  BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH pE3YyJIbTATOB HCCIEIOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOJEIAHHOM
pabore;

IpUOOPETATh OMBIT YYCHUYECKOH HCCIIEA0BATENbCKON U MPOSKTHOM AeATeIbHOCTH, TIPOSBIIST
CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY IHOWCKY METOJOB pEIICHHs MPAaKTHYECKHX 3ajad,
MPUMEHEHHIO PA3IMYHBIX METOOB O3HAHUSI.

3) padoTa c undopmanueii:

OPUEHTHPOBATHCSI B PA3IMYHBIX UCTOYHMKAX MHPOpPMALWU (HAYYHO-TIONMYJISIpHAS JUTEpaTypa
XUMHAYECKOTO  COJAEp)KaHWs, CIpPaBOYHBIE TMocoOWs, pecypcsl VHTepHera), aHaTU3UPOBATH
MHGOPMAIIHNIO PA3IMIHBIX BUIOB B (HOPM TPEICTABICHUS, KPUTHUECKU OIEHUBATH €€ JJOCTOBEPHOCTH
Y HETIPOTUBOPEUUBOCTH;

(dbopMynupoBaTh 3alpochl M TNPUMEHATh pa3InyHble METOJAbl NpU TMOUCKE U oTOOpe
uHpopManuu, HeoOXOAUMOM JUTsl BBIMOJHEHUS YUeOHBIX 3a/1a4 ONpeIeIEHHOIO THIIA;

nproOpeTaTh OIBIT HCIONB30BaHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (DOpMy THpeAcTaBieHUs HHPOpPMaIUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U JAPYTHE);

UCIIOJIb30BaTh HAYYHBIH SA3bIK B KAUEeCTBE CPEJCTBA MpU paboTe ¢ XUMUUECKOH MHpOpMaIuei:
OPUMEHATh MEXNpeaAMeTHble ((u3nueckue MW MaTeMaTHYeCKHE) 3HAKM W CHMBOJBI, (HOPMYIIBL,
ab0peBHaTypbl, HOMEHKIIATYpY;

UCIOJIb30BaTh U Pe0oOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJISIHOCTH.

OBJaieHNe YHUBEPCAJbHBIMH KOMMYHHKATUBHBIMM el CTBUSIMU:

3a7aBaTh BOTPOCHI IO CYIIECTBY OOCYKIaeMOH TEeMbl B XOJle JAWAIOTa W/WINA JHCKYCCHH,
BBICKa3bIBaTh HUJCH, (OPMYIMPOBATH CBOH TPEJIOKEHHSI OTHOCUTEIBHO BBITOIHEHHSI TIPETOKEHHON
3aJ1auu;

BBICTYNIaTh C IMpe3eHTAllell pe3y/lbTaTOB IO3HABATENbHON JEATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITENTbHO WJIM COBMECTHO CO CBEPCTHHKAMM IPU BBITOJHEHUH XUMHUYECKOTO HKCIEPUMEHTA,
MPAaKTUYECKON pabOTHI TI0 MCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealln3alliil YIeOHOTO



npoekta © (HOpPMyTHpOBATh BBIBOJABI MO pe3yjibTaTaM IPOBEAEHHBIX HCCICAOBAHUN IyTEM
COTJIACOBaHUS TIO3UIUH B X0JIe 00CYKICHUS 1 0OMEHA MHECHUSIMH.

OBgilajieHHe YHUBEPCAJIbHBIMU PEryJiSTUBHBIMH JeHCTBUSIMU:

CaMOCTOSITENIbHO TUTAHUPOBATh M OCYIIECTBIATh CBOIO IMO3HABATENBHYIO JIEATEIHHOCTD,
ompenensis e€ UeNM W 3a7add, KOHTPOJIUPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npejUlaraeéMblii  AJITOPUTM JCUCTBUI TPH BBHIIOJHEHUH Y4YEOHBIX M HCCIEIOBATEIILCKUX 3ajad,
BBIOMpaTh HambOojee 3P(HEKTUBHBIA CIMOCOO WX PEIICHUS C YYETOM IMOJYyYCHHs] HOBBIX 3HAHHH O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEIIbHOCTH Ha OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenmeTHble  pe3ynapTaThl  OCBOEHUs Kypca  «OpraHuueckas XHUMHs»  OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN O XUMUYECKON COCTABJISIIONIEH €CTeCTBEHHO-HAYYHOU
KapTHHBI MHUpPA, POJM XUMHHM B TIO3HAHWUM SBICHHH MPUPOIBI, B (HOPMUPOBAHHHM MBIIUICHUS H
KYJIBTYpBl JINYHOCTH, €€ (PYHKIMOHATBHON IPaMOTHOCTH, HEOOXOAUMOM AJIsl peIlIeHHs] IPAKTUYECKUX
3aJja4u ¥ 9KOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/10pPOBBIO M IIPUPOJTHON Cpese;

BJIQJICHUE CHUCTEMOM XMMHMYECKHMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOUINE MOHSITHS
(XMMMUYECKMII ~ 3JI€MEHT, aToM, JJIEKTpOHHAas 000J0YKa aroma, MOJIeKyJa, BaJCHTHOCTb,
AJIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKast CBsI3b, CTPYKTYpHas opmyna (pa3BEpHyTast U COKpaIIéHHas),
MOJIb, MOJISIpHAsl Macca, MOJISIpHbIA O0BEM, YIIepOAHBIN CKeNeT, (PyHKIMOHAIbHAS TPYIIa, paguKall,
M30MEpPHUsl, U30MEPBI, TOMOJIOTUYECKUI Psijl, TOMOJIOTH, YIJI€BOJOPOIbI, KUCIOPOA U a30TCOJIEpIKalIe
COEIMHEHHS, MOHOMED, TIOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIUHEHMS); TEOPUU U
3aKOHBI (Te€opUsl CTPOEHHUs opraHudeckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS] MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHH; MUPOBO33pPEHUYECKHE 3HAHUS, JISKAIIUEe B
OCHOBE NMOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBICHHUH, (DaKTOIOTHYeCKHEe CBEICHUS
O CBOWCTBaX, COCTaBe, MOJIYYEHHH M OE30MAaCHOM MHCIOJIb30BAaHUM BAKHEHIINX OpPraHMYECKUX
BEIIECTB B OBITY U MPAKTUYECKOH e TETbHOCTH YeIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBISBIATh XapaKTEpHbIE MPU3HAKU MOHATUN, YCTaHABIMBATH UX
B3alMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLME MOHSTHUS TPU ONHUCAHUU COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTAaHUYECKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHUU HCIIOJIb30BATh XUMHYECKYIO CHMBOJMKY JUJISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIl€HHOW) (GOpMysl OpraHHYECKHUX BELIECTB U
YPAaBHEHUN XUMHUYECKUX pEaKLUWH, M3rOTABIMBATH MOJEIN MOJIEKYJ OPraHMYECKHX BEILECTB JUISA
WUTIOCTPALIMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUIl YCTaHABIMBATh NPUHAIIECKHOCTh HM3YYCHHBIX OPTraHUYECKUX
BEIIECTB 10 UX COCTaBY U CTPOCHHUIO K ONpeAeNEHHOMY KJIacCy/TpyIie COeqUHEHHH (YrIeBOA0PO/IbI,
KHCIIOPOJI U a30TCOJIEp KaIINe COeIMHEHNUS, BBICOKOMOJIEKYIJISIPHBIE COEIMHEHNS ), 1aBaTh UM Ha3BaHUS
no cucrematndeckoit HomeHnknatype (IUPAC), a Takke NpUBOIUTH TPUBHATIbHBIC Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, MPOMWJIEH, AleTWIEeH, 3TUJICHIVIMKOJb, TJUIEpPHUH,
benon, popmanbaerus, aneraibIeru, MypaBbuHas KUCIIOTa, YKCYCHAs KUCIIOTa, OJICMHOBAs KUCIIOTA,
CTeapMHOBasl KHCIIOTA, III0K03a, (PYKTO3a, KpaxMall, [IeJUII0J103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPEAEATh BHJIbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEMHEHUSX (OIMHAPHBIE U KPATHBIE);



c(OpMHUPOBAHHOCTh YMEHHUS IPUMEHSTH MOJO0KEHUS TEOPUH CTPOCHUS OPraHUYECKUX BEUIECTB
A. M. BytnepoBa i 0ObSICHEHHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUYECKHE
CBOMCTBA TUIUYHBIX NPEJICTaBUTENCH Pa3IMYHBIX KIJIACCOB OPraHWYECKUX BEIIECTB (METaH, JTaH,
STWJICH, NPOMWJIEH, aleTwieH, Oyraauen-1,3, wmetunOyraaueH-1,3, O€H30J7, METaHOJ, 3TaHOI,
STHJICHIJIUKOJb, TIUIEPUH, (EHOJ, aleTaibIeru], MypaBbUHAas U YKCYCHas KHCJIOTHI, TJIIOKO03a,
Kpaxmall, HeJJII0J103a, aMUHOYKCYCHAsl KMCII0Ta), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEKY HUMHU
YpaBHEHHUSIMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCTIONB30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTh MCTOYHHKHU YIIIEBOJOPOJHOTO CBHIPhS (HE(DTH,
MPUPOAHBII Ta3, Yrojb), CHOCOOBI MX MEpepadOTKHM W NPAKTHUYECKOE NPUMEHEHHE IPOTYyKTOB
nepepaboTKH;

c(OpMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIUUCICHUS [0 XUMUYECKHUM YpPaBHEHHSIM (MacChl,
00bEMa, KOJMYECTBA MCXOJHOTO BEUIECTBA WIJIM MPOAYKTAa PEAKIHMU IO M3BECTHBIM Macce, 00BhEMY,
KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMON 3HAaHUN 00 OCHOBHBIX METOAAaX HAYyYHOTO
MO3HAHMSI, UCTIOJIb3YEMbIX B XUMHUHU MPU U3YYCHUHU BEIIECTB U XUMHUYECKHUX SIBIICHUN (HaOI0/IEeHUE,
U3MEpEeHHUe, HKCIEPUMEHT, MOJEIMPOBAHKE), HCIONb30BaTh CHUCTEMHBbIE XMMHUYECKUE 3HAHUS IS
MPUHATUSA PEUICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsAX, CBA3AaHHBIX C BEIIECTBAMM M HX
[IPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHH COONIOAATh MpPaBHJIA IOJH30BAHHUS XHUMHUYECKOH MOCYIOW H
nabopaTopHBIM 000pyIOBaHHEM, a TaK)Ke MpaBWiIa OOpPAIICHHs C BEUIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yYMEHUW TUIAHUPOBATH U  BBINOJHATH XUMHYECKUH OKCIEPUMEHT
(mpeBpallleHusT OpPraHMYECKUX BELIECTB IPU HAarpeBaHUM, MOJIYYEHHE OJTUJIEHA U HU3YYEHUE €ro
CBOMCTB, Ka4eCTBEHHbIE PEAKIMd OPraHWYECKUX BEIIECTB, ACHATypalus OeIKOB NMpU HArpEeBaHUU,
[[BETHBIE PEaKIMU OENKOB) B COOTBETCTBUU C MPAaBHIAMHU TEXHUKH 0€30MacHOCTH MpPH OOpalleHUH C
BelleCTBAMH U  JIaDOpaTOpHBIM  00OpYAOBaHHEM, TMPEACTABIATH PE3YyJAbTAThl XHUMHUYECKOTO
SKCIIEPUMEHTa B (JOpMe 3aIUCH YPAaBHEHUN COOTBETCTBYIOIIMX PEAKIU M (POPMYTHUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIW3UPOBATh XHWMHUYECKYIO HH(OpMaIHIo,
MI0JIy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBOM nHpopmanyu, UHTEpHET U Ipyrux);

c(OpPMHPOBAHHOCTb YMEHUH COOJIIOIaTh MPAaBUIIA SKOJOTMUYECKH 11eJ1eCO00pa3HOro MoBeIeHHs
B OBITY U TPYAOBOH JEATEIHHOCTH B LENSIX COXPAHEHHs CBOETO 3J0POBbs M OKPYKAIOIIEH MPUPOTHON
Cpelibl, OCO3HaBaTh OINACHOCTh BO3JIECWCTBHUS Ha JKUBbIE OPraHU3MbI ONPENEIEHHBIX OPraHUYECKHUX
BellecTB, MoHUMas cMbicn Tokazatens [IJIK, moscHATh Ha mpumepax crmocoObl YMEHBIICHUS U
MPEIOTBPALLEHHS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M UYEJIOBEKa;

JUTsl 0OY4aloIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/10POBbSI: YMEHUE MPUMEHSTH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUECKUX SBICHHUIA,

JUISL CHeNbIX W cIaboBUAAMIMX OOy4aroUIMXCs: YMEHHE HCIIOJIb30BaTh PelbepHO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiins mist 3anmucu XuMu4eckux Gopmy.

11 KJIIACC
HpCI[MCTHBIe PE3yJIbTaThl OCBOCHUA KypCa «0611_18.51 H HCOPraHUYCCKaA XUMHA» OTPAKALOT:
C(I)OpMI/IpOBaHHOCTL HpeHCTaBHCHHﬁI 0 XMMHYECKOM COCTaBIIAIONICH CCTCCTBCHHO-Hay‘lHOﬁ



KapTUHBl MHUpa, POJIM XHMUU B TO3HAHUM SIBJICHUW NPUPOIbI, B (OPMHPOBAHMM MBIIUICHUS U
KYJIBTYpBI JINYHOCTH, €€ (PYHKIMOHATIHHON IPaMOTHOCTH, HEOOXOAUMOM IJIsl peIIeHUs MPAKTHYECKUX
3a]1a4 U HKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3710POBbIO U IPUPOIHOMN CPELE;

BJIQJICHUE CHUCTEMOM XMMHUYECKHUX 3HAHUW, KOTOpas BKJIFOYAET: OCHOBOMOJATAKOLIUE MOHITHUS
(XMMHUYECKUIl 3JI€MEHT, aToM, H30TOIM, S-, P-, d- 3JEKTPOHHBIC OpOWUTATM aTOMOB, HOH, MOJICKYJa,
MOJIb, MOJISIPHBIN 00BEM, BAI€HTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHCIICHUS, XUMHUECKas
CBS3b (KOBAJICHTHAs, WOHHAs, METaJIM4ecKas, BOJOpOJHAsi), KPUCTAUIMYECKas PELIETKA, THIIbI
XUMHUUYECKUX PEAKLUil, pacTBOp, IEKTPOJIUTHI, HEIJIEKTPOIUTHI, NIEKTPOJUTHYECKAST AMCCOLHMAIM,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW peakluu, XUMUUECKOE PAaBHOBECHUE); TEOPUU U
3aKOHBI (TEOPHsI JIEKTPOJUTUUECKON uccolualuy, nepuoauueckuii 3ako . . Menzeneesa, 3akoH
COXpAHEHHUsT MacChl BELIECTB, 3aKOH COXPAHEHUS M NPEBPALICHUS HHEPruM MPU XUMHUYECKHX
peaxnusx), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK XUMUHM, MUPOBO33pEHUYECKHE 3HAHUS, JIeXKAIllKe B
OCHOBE MOHUMAaHUSI MPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (DaKTOIOTHYECKHUE CBEJICHUS
O CBOICTBax, cOCTaBe, MOJTYYEHHMH W O€30MacCHOM HCIHOJb30BAHUU BAXXHEUIIUX HEOPraHHYECKUX
BELIECTB B OBITY M IPAKTUYECKON EATEIBHOCTH YEI0BEKA;

c(OpMUPOBAHHOCTh YMEHUI BBISABIATh XapaKTEpHbIE NMPU3HAKU IOHATUMN, YCTaHABJIMBATH UX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHSITHS IIPU ONMCAHUM HEOPraHMYECKUX BEIIECTB U
UX IPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHUN HCIOJb30BaTh XHMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBJICHUS
(dbopMyI BellecTB U ypaBHEHUN XMMHUYECKUX peakuui, cucreMatuueckyto HomeHkinarypy (IUPAC) u
TPUBUAIBHBIE HA3BaHMUS OTICIbHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbld ra3, YIJIEKUCIBIA ras,
aMMMaK, raiéHasi U3BeCTb, HeraléHas U3BeCThb, IUThEeBas COAa, IUPUT U APYTHUE);

c(OpMUPOBAHHOCTh YMEHUW ONPENENATh BAJEHTHOCTh U CTENEHb OKHCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEJUHEHUSX Pa3jIM4YHOTO COCTaBa, BUJ XMMHUYECKOW CBS3U (KOBaJIEHTHAas, MOHHa,
METaJIJIN4ecKasi, BOJOPOJAHAsA) B COCIWHEHUSAX, TUIl KPUCTAUTMYECKOW PEIIETKH KOHKPETHOTO
BeIleCTBa (aTOMHasl, MOJIEKYJISIpHAsi, HOHHAs!, METaJNINYecKasi), XapakTep cpellbl B BOAHBIX pacTBOPax
HEOPraHUYECKNUX COEIUHEHUI;

c(OpPMHPOBAHHOCTh YMEHHUI ycTaHaBIMBATh MPHHAJICKHOCTh HEOPraHMUYECKUX BELIECTB IO
UX COCTaBy K OIpeAeNEéHHOMY KJacCy/Tpylie COeIMHEHUH (IIpOCThle BEIIeCTBA — METaIbl U
HEMeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOTbI, aM(pOTEPHbIE TUAPOKCUBI, COJIH);

c(hopMUPOBAHHOCTh YMEHHUM paCKphIBaTh CMBICH Tieproanyeckoro 3akona Jl. 1. Menneneesa u
JI€MOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, O0BSCHUTENIBHYIO U IPOTHOCTUYECKYIO (DYHKIIHH;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE AaTOMOB XHMHYECKUX
aneMeHToB 1—4 nepuonos Ilepumonudeckoi cucreMbl xumuueckux snemeHTtoB J[. M. Menneneesa,
UCTIONIB3YS TIOHATHS «S-, P-, O-3IEKTPOHHBIC OPOUTANN», «IHEPreTHUECKUE YPOBHU», OOBSCHSATH
3aKOHOMEPHOCTH M3MEHEHUs CBOWCTB XMMHYECKUX JJIEMEHTOB M MX COEAMHEHMH IO MEpUojaM H
rpynmaM [lepuoanueckoit cucteMsl XuMu4ecKnx 35eMeHToB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHE CBOMCTBA
HEOpPraHMYECKUX BEIIECTB PA3IMYHbBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNWE T'€HETUYECKON CBSI3U
MEX/1y HEOPraHMYEeCKMMH BEIIECTBAMHU C IOMOIIBI0 ypPaBHEHUN COOTBETCTBYIOUIMX XHUMHYECKHUX
peaKLuii;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIMPOBATh XHWMHYECKHE pPEAKUUU [0 Pa3IMYHBIM
NpU3HAKaM (YUCIIy U COCTaBY PEarupyrolluxX BELIECTB, TEIJIOBOMY A(PQEKTy peakluu, U3MEHEHUIO
CTeIeHe OKMCIIEHUs 2JIEMEHTOB, OOPaTUMOCTH PEAKIINU, YIACTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUH COCTaBJIATh YPAaBHEHHs PEaKIMi Pa3IUYHBIX THUIIOB, MOJHBIE U



COKpaIlléHHbIE YPAaBHEHMs pPEeaKLUii HOHHOTO OOMEHA, YYUThIBasl YCIOBUS, IPU KOTOPBIX 3TH PEaKLUU
UOYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH NMPOBOAMTH PEAKLIMH, MOATBEPKIAIOIINE KAUeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIUE B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH PACKPBIBATH CYHIIHOCTh OKHCIHTEIbHO-BOCCTAaHOBHTEIBHBIX
PeaKIMii HOCPEICTBOM COCTABICHMS MIEKTPOHHOIO OajaHca 3TUX PEaKIH;

c(OPMHUPOBAHHOCTE YMEHHH OOBSCHATH 3aBUCHUMOCTb CKOPOCTHM XHUMHMYECKOH peakiuu OT
pasuYHbIX (PAKTOPOB; XapaKTep CMELICHUS XUMHUYECKOrO PaBHOBECHS B 3aBUCUMOCTH OT BHEILHETO
BozaeicTBus (nmpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XMMHUYECKHE IMPOLECCHI, JISKAIINE B OCHOBE
NPOMBIIICHHOTO  TOJIYYEHHsI CEpHOW KHUCIIOTBI, aMMHaKa, a TaKke C(HOPMHUPOBAHHOCTD
NpeACTaBIeHUA 00 OOIMX HAayYyHBIX NPUHIMIAX M DKOJOTHYECKUX IMpoOJieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHUI NMPOBOANUTH BBIYUCICHUS C MCIIOJIb30BAaHUEM IOHATHS «MaccoBast
707151 BEILleCTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHUH Tra30B IPU XMUMHUYECKMX PEAKIMAX, MacChl
BEIIEeCTBA WM 00bEMA Ia30B 110 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce MM O0BEMY OIHOrO M3
YYacCTBYIOIIMX B pEaKLUM BELIECTB, TEIJIOBOro 3((dekra peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS
MacChl BEUIECTB, IPEBPALLECHHS U COXPAHEHUS YJHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh MPaBWIa TMOJH30BAHUS XUMHUYECKON MOCYAOU U
nabopaTopHBIM 000pyIOBaHHMEM, a TAaK)Ke MpaBWiIa OOpPAIICHHs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIITIOJHEHUIO J1A00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHMH IIJJAHUPOBAaTh U  BBINOJHATH XMMHUYECKUH SKCIEPUMEHT
(pa3noxeHue MEpoOKCHIa BOAOPOJAA B MPUCYTCTBUM KaTaaU3aTOpa, ONpEAETICHUE CPelbl pacTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO WHAMKATOPA, BIMSHHUE PA3IMUHBIX (DAKTOpPOB Ha CKOPOCTb
XUMHUYECKON peakiMy, peakMii HOHHOIO0 OOMEHa, KaueCTBEHHBIE peakui Ha cyib(aT-, KapOOoHaT- U
XJIOPUJ-aHUOHBI, Ha KATHOH aMMOHMUS, PELIEHUE 3KCIIEPUMEHTAIBHBIX 3aad 110 TemMaM «MeTamib» U
«Hemerannel») B COOTBETCTBUM C MPaBUJIAMU TEXHUKH 0€30MaCHOCTHU NMpH 00pallleHU! ¢ BEIIeCTBaMU
1 1a00paTOpHBIM 00OpYIOBaHUEM, MPEACTABIATh PE3YIbTAThl XMMHUUECKOIO SKCIIEPUMEHTa B opme
3allMCH YPAaBHEHUHM COOTBETCTBYIOUIMX peakuuid M (OpMYyIUpOBaTh BBIBOABI Ha OCHOBE 3THUX
pe3ynbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJIM3UPOBAaTh XUMHMUYECKYI0 HH(POpMALHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (Cpe/ICTBAa MacCOBOM KOMMYHUKaLUU, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHUI COOJIOAATH MPAaBUiIa HKOJOTHUECKH 1[€I1eCO00pa3HOro MOBEACHUS
B OBITY U TPYAOBOM JI€ATENILHOCTH B LIEJIAX COXPAHEHMS CBOETO 370POBbs U OKPY’KaIOLIEH MPUPOIHON
Cpelibl, 0CO3HaBaTh OITACHOCThH BO3/CHCTBUSA HA )KMBBIE OPraHU3MbI OIIPENEIEHHBIX BEUIECTB, TOHUMAs
cmbicn nokaszatens [1JIK, moscHATh Ha mpuMepax CrnocoObl YMEHbBIIEHUS W HPEJOTBPALICHUS HUX
BPEHOTO BO3JCHCTBHS HA OPTaHU3M YEJIOBEKa,;

JUTsl 00y4aroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBbSI: YMEHHUE MPUMEHSATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/aX MO3HAHU BELIECTB M XUMUUECKUX SBJICHUIA;

JUIS CIIENIBIX M CJIa0OBUIAIIMX OOYyYaromIMXCs: YMEHHE HCIIOJIb30BaTh Pelibe(hHO-TOUSUHYIO
cucremy obo3HaueHuit JI. bpaiiis 11 3anucu XuMu4eckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HauMeHoBaHUe KoanyecTBO yacon DJIeKTPOHHBIE CnHCOK UTOTOBBIX IJIAHUPYEMBIX Cnoco0 oueHku
I /;')1 pa3aesioB U TeM Beero Kontpo | IIpaktu (uudpossbie) pPe3yJabTaTOB C YKa3aHUEM UX UTOTOBBIX
NPOrpamMmbl JbHbIE YyecKue o0pa3oBaTte/ibHbIE (dhopmupoBanus TUIAHHPYEMbIX
padorsl | padoThI pecypcbl pe3yJbTaToB
Pa3jnen 1. TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMMUH
BJIaJICHAE CUCTEMON XMMHYSCKHNX 3HAHHUH, YcrHblit onpoc,
KOTOpasi BKJIFOUAET: OCHOBOIOJIATAI0IINE TEPMHUHOJIOTUYECKUN
MOHATHS (XUMHUYECKUN DIIEMEHT, aToOM, JTUKTAHT
AJIEKTPOHHASI 000JI0YKa aTOMa, MOJICKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD,
XUMHUYECKasl CBSI3b, CTPYKTYpHas popmyra
(pa3BépHyTas U coKpaliéHHas), MOJib,
MOJIIpHasi Macca, MOJISIpHBINA 00BEM,
YIJIEPOAHBIN CKeleT, PYHKIMOHAIbHAS TPYIINa,
paauKa, u30MepHsi, U30MEPHI,
[Ipeamer TOMOJIOTUYECKUM PsiJl, TOMOJIOTH,
OpraHUYECKON XHUMUH. YTJIEBOJIOPOIbI, KUCIOPO U a30TCOIepKAIINE
11 Teopus crpoeHus 3 Butmiorexa [[OK COEIMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE
OpraHUYECKUX 3BEHO, BLICOKOMOJICKYJIIPHBIE COCTMHEHMUS ),
coenuHeHnit A. M. TEOPUU U 3aKOHBI (TEOPHs CTPOCHUS
bytneposa oprannyeckux BemecTBs A. M. Bytnepoga,

3aKOH COXPAaHEHHUs MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK
XMMHH; MUPOBO33PEHUECKNE 3HAHU, JIeXKAINe
B OCHOBE NOHMMAaHHUS MPUYUHHOCTH U
CHUCTEMHOCTH XMMHUYECKHUX SIBIICHUH,
(dakToNIOrMYecKre CBEACHHS O CBOMCTBRAX,
cocTaBe, OJy4YeHUH U 0e30MacHOM
MCIIOJIb30BaHUU BAKHEHUIITNX OPraHUYECKUX
BEUIECTB B OBITY U PAKTHYECKON
JESITEIBHOCTH YEJI0BEKA




Hroro no pazaeny

Pazjnen 2. YrieBoaopoabl

2.1

[Ipenenvubie
YTJIEBOJOPOABI —
aJIKaHbI

bub6mmoreka [JOK

c(OPMHUPOBAHHOCTh YMEHUI YCTaHABJIUBATh
MNPUHAJICIKHOCTD U3YUYCHHBIX OPIraHNUYCCKUX
BEIIIECTB 110 UX COCTAaBY M CTPOCHHIO K
OTIpeIeIEHHOMY KJIACCY/TPYIIIE COSANHEHHH
(YraeBo0poIbl, KUCIOPO ¥ a30TCOACPIKAIIIHe
COCAMHCHU A, BBICOKOMOJICKYJIAAPHBIC
COCIMHEHUS ), 1aBaTh UM HA3BaHUS 110
cucremarnueckor HomeHkiarype (IUPAC), a
TaKXe MPUBOJIUTH TPUBUAIIbHBIC HA3BAHUS
OTJCIbHBIX OPTraHUYECKUX

YcrHblit onpoc,
TEPMHUHOJIOTUYECKU I
JUKTaHT

2.2

Henpenenbusie
YII€BOJOPOIBI:
QJIKEHBI, AJIKA/IUCHBI,
AJIKVHBI

bu6mmorteka [IOK

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh
IIPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BELIECTB 10 UX COCTAaBY U CTPOEHUIO K
olpeieIEHHOMY KJIacCy/TpyIiIe COeANHEHHH
(YriaeBogopozsl, KUCIOPOJ U a30TCOAEPIKaIINe
COEJIMHEHUS, BBICOKOMOJIEKYJIIPHBIE
COEIMHEHUS ), TaBaTh UM Ha3BaHUsI 110
cucremarnueckoit HomeHknarype (IUPAC), a
TaK)Ke MPUBOJUTH TPUBUAJIbHBIE Ha3BAaHUS
OTJENIbHBIX OPraHMYECKHX BEILECTB (ITUJIEH,
MPOIWJIEH, alleTHIIEH, STUJIEHTJIUKOJIb,
TIULEepUH, (peHo, hopMalbIeru,
aleTalbJeru/l, MypaBbHHAasl KUCIIOTa, YKCYCHAst
KHCJIOTa, OJIEMHOBAsA KMCII0TA, CTEAPUHOBAs
KHCJI0Ta, TIII0K03a, (PYKTO3a, Kpaxmal,
LEJUTI0J103a, TIIUIIH )

YcTHBIN onpoc,
TEPMHHOJIOTMYECKHUI
JIUKTAHT

2.3

Apomarnueckue
YIJI€BOIOPOIBI

bu6mmoreka [JOK

c(OpPMHPOBAHHOCTh YMEHUI XapaKTeprU30BaTh
COCTaB, CTPOCHUE, PU3NUECKUE U XUMUYECKHE
CBOMCTBA TUITMYHBIX MPEACTaBUTENEH
Pa3INYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeTaH, TaH, STUJICH, POITUIICH, alleTHIICH,
Oyramuen-1,3, metundyranuen-1,3, 6enson,

YceTHBIM onpoc,
TEPMUHOJIOTUYECKUN
OUKTAHT




METaHOJI, 3TaHOJ, TUJICHIJINKOJb, TIUIEPHH,
¢beHoun, aneranpaerua, MypaBbUHAs H YKCYCHAs
KHCJIOTHI, TITFOK03a, Kpaxmall, IeJUTII03a,
AMHHOYKCYCHasl KHCJIOTa), HIUTIOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEXy HUMHU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX
PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX
bopmyit; chOpMUPOBAHHOCTH YMEHUS
XapaKTepUu30BaTh UCTOYHUKU
YIIIEBOAOPOAHOTO CHIPBS (HE(Th, IPUPOTHBIN
ras, yroib), CHOCOObI UX MepepaboTKu U
NPaKTUYECKOEe IPUMEHEHHE MTPOAYKTOB
nepepadoTKH;

c(OpMUPOBAHHOCTh YMEHUH COOIIOAATH

YcTHBI onpoc,

IIpaBHJIa HKOJIOTUYECKH 11€JIECO00Pa3HOro TEPMHUHOJIOTUYECKUN
MOBE/ICHUS B OBITY U TPYJOBOU IEATEIBHOCTH | JUKTAHT,
B LIETISIX COXPAHEHUSI CBOETO 3/I0POBbS U TECTUPOBAHUE
[IpupoiHbIE HICTOUYHUKHI OKpY’Karollle MpUpoIHON Cpelibl, 0OCO3HABATh
2.4 | yriaeBoIopoioB U MX 3 bu6mmoreka [IOK OMAaCHOCTh BO3/ICUCTBUA HA JKMBbIE OPTaHU3MBbI
nepepaboTka OnpeeNEHHBIX OPraHUYECKUX BELIECTB,
noHumasi cmbici nokasarens [1JIK, moscHsaTh
Ha TpUMepax CrocoObl yMEHBIICHUS U
MIPEIOTBPAIIEHUS UX BPEITHOTO BO3/ICHCTBUS HA
OpraHH3M yYeloBeKa
Hroro o pazneny 13
Pa3nen 3. Kuciopojacoaepskauue oprannyeckne coeinHeHust
c(hOopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh | PemeHue
COCTaB, CTPOCHHUE, PU3NIECKHE U XUMUIECKUE | MMPAKTHYECKUX
CBOMCTBA TUIMYHBIX MPEACTaBUTENEH 3aja4,
31 CHI/IpTBI. deno 3 BubmoTeKa 11 OK Pa3JINYHEBIX KJIACCOB OPraHUYCCKUX BEIICCTB TECTUPOBAHMUE,

(MeraH, 3TaH, 3TUJICH, IPOTIUJICH, alleTUJICH,
Oyramuen-1,3, metmnOyraauen-1,3, 6eHzon,
METaHOJ, TaHOJ, STUIICHTJINKOJIb, TTTUIEPUH,
(deHoJ, aneTaibIeru], MypaBbUHAsS U YKCYCHAsI

YCTHBINM 0IIpocC




KHCIIOTHI, TITFOK03a, KpaxMaJl, IeJUTI0II03a,
AMUHOYKCYCHAsl KHCIIOTA), WITIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXK1Yy HUMU
YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHUYECKHIX
peaxiuii ¢ UCTOIb30BAHUEM CTPYKTYPHBIX
bopmyit; chOpMUPOBAHHOCTH YMEHHUS
XapaKTepUu30BaTh UICTOYHUKHU
YIIEBOIOPOAHOTO CHIPBS (HEPTH, IPUPOTHBII
ra3, yrojib), CiocoObl HX MepepadboTKH U
MIPAKTUIECKOE IPUMEHEHHUE TIPOTYKTOB
nepepaboTku; cHhopMHUPOBAHHOCTH YMEHUMN
MIPOBONTDH BBIYHCIICHUS 110 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMA, KOJTMYECTBA
MCXOJIHOTO BEIIECTBA WU TPOJIYKTa PEaKIIHH
10 U3BECTHBIM Macce, 00BEMY, KOIUUYECTBY
OJIHOTO M3 UCXO/HBIX BEIIECTB

VI TIPOJYKTOB PEaKIHH); CHOPMUPOBAHHOCTH
YMEHHH BIAJETh CUCTEMO 3HAHUN 00
OCHOBHBIX METOJIaX HAYIHOTO TIO3HAHWSI,
UCIONE3YEMBIX B XUMHUHU TIPHU U3YUCHHUH
BEIICCTB U XUMHUYCCKUX SBJICHHM
(nabnrofeHue, U3MepeHue, HIKCIEPUMEHT,
MOJICTTUPOBAHUE ), UCTIOJIB30BATh CUCTECMHBIE
XUMHYECKHE 3HAHUS JJIsl IPUHATHUS PEUICHHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMHU U MX MPUMEHEHUEM

3.2

AJbIeTHIbI.
KapOoHOBBIE KHCTOTHI.
Crnoxubie 3¢upbl

bu6mmoreka [JOK

c(hopMUPOBAHHOCTh YMEHHUI XapaKTePU30BaATh
COCTaB, CTpoeHHE, (PU3NUECKHe U XUMHUECKHE
CBOICTBA TUIMIMYHBIX MPEICTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX BELIECTB
(6eH301, METAHOJI, TAHOJI, dTHJICHTJIUKOJIb,
TIIHLEepUH, (PEHOI, alleTanbAeT I, MypaBbHHAS
1 YKCYCHasi KUCIJIOTHI, TJIFOKO3a, KpaxMal,
LEJUII0JI032, AMUHOYKCYCHAsl KUCJIO0TA),

Pemenue
MIPAKTUYECKHUX
3az1ad,
TECTUPOBAHMUE,
YCTHBIN OIIpOC




WLTIOCTPUPOBATH TEHETHYECKYIO CBS3b MEXKIY
HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIHX
XUMUYECKHUX PEaKIHi C UCIIOJIb30BaHHEM
CTPYKTYPHBIX (OpMYJT; ¢(HOPMHUPOBAHHOCTH
YMCHUA XapaKTCPU30BaTh UCTOYHUKHU
YTJIEBOJIOPOAHOTO CHIPbsS (HE(DTh, IPUPOTHBIHA
ras, yroiip), CnocoObl uxX nepepaboTKu u
NPaKTHYECKOE MPUMEHEHUE TPOIYKTOB
nepepaboTKu

3.3 | YrueBonasl 3 1

bubmoreka [JOK

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEePU30BaTh
VCTOYHUKHU YTJIEBOJOPOJIHOTO ChIpbs (HEDTB,
MPUPOJIHBII ra3, yroisk), ClIOCOOBI UX
nepepadOTKU U MPAKTHUECKOE TPUMEHEHHE
MPOJYKTOB MepepaboTKu;
c(hOpMHUPOBAHHOCTH YMEHUH MPOBOIUTH
BBIUMCJICHHS 110 XUMHUYECKUM YPaBHEHUSM
(maccel, 00bE€Ma, KOJTMYECTBA UCXOTHOTO
BEIIeCTBA WU MPOAYKTa PEAKIIHH 110
M3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB

WJIH TIPOJYKTOB PEAKITHH )

Pemenue
MIPaKTUYECKUX
3ajad,
TECTUPOBAHUE,
YCTHBII 0npoc

Hroro no paszneny 13

Paznen 4. A3orconepxaiiue opranuveckue coeJuHeHus!

41 AMUHEL 3

AMHHOKHUCIIOTHL. benku

bu6mmoreka [JOK

c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U
BBIIOJIHATE XUMHYECKUN OKCIICPUMCHT
(peBpallleHus: OPraHMYECKUX BEIIECTB MpU
HarpeBaHWH, MOJTYICHHUE STUIICHA U H3ydeHUE
€ro CBOWCTB, KAYECTBECHHBIE PEAKIINH
OpPTaHMYECKHX BEIIECCTB, JICHATYpaIUs OCITKOB
[P HAarpeBaHUU, [IBETHHIC PEAKIIUU OETTKOB) B
COOTBETCTBUH C ITpaBHUJIaMH TCXHHUKU
0€30IMMacHOCTH TP OOPAICHUH C BEIIECTBAMHU
1 1a00paTOpHBIM 000PYIOBaHHUEM,
MMPEACTABIATE PE3YJIbTAThl XUMHUYCCKOI'O

Pemenue pacyeTHbIX
3ajad,
TECTUPOBAHUE,
YCTHBIN OITPOC




HKCIEPUMEHTA B (JOPME 3aITMCH YPaBHEHHHA
COOTBETCTBYIOIIUX peakluii U popMynupoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTaTOB

Wroro mo pazneny 3

Pa3jien 5. BoicokoMoJieKyasipHble COeTHHEHUsI

[Tnactmaccel. Kayuyku.

5.1 Bomnoxna

bubnuorexa [JOK

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOAATH
IpaBUiIa SKOJIOTHYECKH 1IeTIECO00Pa3HOTO
MOBE/ICHUS B OBITY U TPYJOBOMU €ATEIHHOCTU
B LIEJISIX COXPAHEHUS CBOETO 3/10POBbS U
OKpY’Karollle MpUpoIHON Cpesibl, 0CO3HABATh
OIaCHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3Mbl
OnpeeaEHHBIX OPraHUYECKUX BELIECTB,
noHumas cmbici nokasarens [1JIK, moscHsaTh
Ha MpUMepax CrocoObl yMEHBIICHUS U
MpEeAOTBPALIECHUSI UX BPEIHOIO BO3IEUCTBUS HA
OpraHu3M 4YeJI0BEKA;

JUIsL 00YYarOIIKXCSl C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBbSI: YMEHUE
MIPUMEHSATH 3HAHHUS 00 OCHOBHBIX JIOCTYITHBIX
METOJIax MTO3HaHUs BEUIECTB U XUMUYECKUX
SIBIICHHI,

YcrHblii onpoc,
TECTUPOBAHUE,
TEPMHHOJIOTHYECKHIA
JIUKTaHT

Hroro o pazneny 2

OBIIEE KOJIMYECTBO

YACOB II0 [IPOTPAMME | 34 2
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