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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBannu B Poccuiickoii denepanumy, TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBineHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapTe COO, ¢ yuétom KoHuenuuu npenogaBanus yueOHOTo
npeaMera « XuMus» B 00pa3oBaTelbHBIX opranu3zanusx Poccuiickoit deneparuu,
peanu3yIoluX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIO0KEHUN
«Crpareruu pa3sutusa BocnuTanus B Poccuiickoit @enepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0OB K pa3pabOoTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUs 00YUYarOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» i 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHuentyanbHble monoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTH IIEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, NOJIy4aeMoe BBIITY CKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIOIIMM O3TaloOM peaju3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIHUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
NO3HAHMS 3aKOHOB NMPUPOAbI, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YeJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
U NpUpoaHOH cpene. Peanusyercs xumudeckoe oOpa3oBaHuEe OOyYaroIIMXCS Ha
YPOBHE CpeIHEro 00UIEro 00pa3zoBaHus CPeACTBAMU YUEOHOTO MpeAMeETa « XUMHUSI»,
COJIep>KaHUE M TOCTPOCHHE KOTOPOTO OMNPEAEICHbl B MpPOTrpaMMe MO XHUMHH C
y4€TOM cChneuu@uKd HayKHM XUMHH, €€ 3HAu4eHHs B IMO3HAHUM TNPUPOJBI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUETOM OOMIMX LENeH U MPUHIUIIOB,
XapaKTEePU3YIOLUIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEIHEro oOIIEero
oOpazoBanus B Poccuiickoit denepanuu.

XHUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyr poJib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B POPMUPOBAHNE PALIMOHAIIBHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXarolleM MHUpPE KaK O €JUHCTBE
OPUPOJIbI U YENOBEKa, KOTopoe (popMHpyeTCsi B XMMUU Ha OCHOBE MOHHMMaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJIEHUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMmH, XUMHs cTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W >KM3HU KaxXJI0ro ujeHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
co3ujaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTHMM HampaBlieHa Ha pEIIeHHe



rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
DHEPTreTUYECKOH, MUIIEBOM, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHbI 3I0POBBSI.

B cootBercTBUM ¢ OOMMH UEISIMH W TMPUHIMIAMU CPEAHETO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
M3YUYCHHS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIECIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumuss» u «OOIas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUM MO HEOPraHWYECKOM XMMHUU (C BKIIOYEHUEM 3HaHUM U3 00IIeld XuMUU) U
opraHnyeckoil xumuu. @opMUpOBaHUE JAHHON CHCTEMBI 3HAHWN NPU U3YYEHUU
npeaMera o0ecleurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpPraHUYecKasi XUMHS» CcPOpMHpOBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YUYCHHUIO Y4YeOHOro marepuajia u OOyCJIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypoBHIX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAaKOTCS. HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOCHHSI OPTraHUYECKUX
COCIMHEHUN, a TaKXKE€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DIJIEKTPOHHBIX
MIPEICTABIICHU O CTpOeHUH BemecTB. CBeeHns 00 H3yd4aeMbIX B KypCe BeIlecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTMUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckod  XUMHM  MOJIyYalOT  pa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPECTABICHUS] O XUMUYECKOM CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIUH.

[lonq HOBBIM YyIJIOM 3peHUsT B TMpeaMeTe «XUMHs» 0a30BOr0 YpPOBHS
paccMaTpuUBaeTCsd W3YYEHHbIH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOpPETUYECKU MaTepuan U (HAKTOJOTMYECKHE CBEICHHUSI O BEIIECTBAX U
XUMHUUYECKoN peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMHUs» OOyYaromMMCsl TMPEIOCTABISIETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX TO3HUIUH,
rIy0oke TIOHSATh MCTOPUYECKOE W3MEHEHHE (QYHKIMA OSTOr0 3akoHa — OT
00001aroIIei 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIIIEH.

Envnast cucrema 3HaHMN O Ba)KHEHIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaxX W MPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs JonoHseTcs B Kypcax 10 u 11 kmaccoB anemeHTaMu
COJIEpKaHMs, UMCIOIIUMU KYJIbTYPOJIOTUUECKUNH M TPUKIATHON XapakTep. OTH
3HaHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XHMHHM C JPYTMMHU HayKamw,
PACKPBIBAIOT €€ POJIb B IIO3HABATEIBHON U MPAKTUYECKOU AEATEIbHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCITUTAHHUIO YBa)XKEHUS K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU



Y TIPAKTUYECKUX MPUIIOKEHUA XMMUH, IIOMOTal0T BBIILYCKHUKY OPUEHTHPOBATHCSA B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTUYECKHA OCMBICIMBATh HHPOPMALIMIO U IPUMEHSATH €€ JUIs OMOJHEHUS 3HAHU M,
pELICHHS MHTEIIEKTYaIbHBIX U 3KCIEPUMEHTAIBHBIX HUCCIEA0BATENIbCKUX 3a1a4. B
IEJIOM COJIep)KaHue y4yeOHOro mpenMera «XUMHsS» JAAHHOTO YPOBHS H3y4YEHUs
OpPUEHTHPOBAHO Ha (HOpMHUpOBaHHE Yy 00yUYAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKuX KaK: MaTepHallbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOECHUEM, II03HABAEMOCTD IIPUPOJHBIX SIBICHUM ITyTEM DKCIIEPUMEHTA
U pElIeHUs NPOTUBOPEUMM MeEXAy HOBBIMM (AaKTaMM U TEOPETUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMUU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke NpodseM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX
TEXHOJIOTHUIA U MaTE€pPHAJIOB.

B nmimaHe pemeHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4Jaronmxcss NPHUHATHIE MNPOrpaMMOM IO XUMHUHU MOJAXOAbl K OIPEACIICHUIO
COJIEp)KaHUSI M TOCTPOEHUs NpeIMeTa MpeaycCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUH, UMEIOIIMX 0a30BOE 3HAUECHHE JIJISI PA3IMYHbIX
BUJIOB [ICATEIILHOCTH: pEIICHUs Npo0jeM, TOMCKa, aHaiu3a M 0o0paboTKu
uH(popManuy, HEOOXOAMMBIX [UJIi MPUOOPETEHUS OMNbITa IPAKTHYECKOW U
UCCJIEI0OBATENLCKON JIEATEIbHOCTH, 3aHMMAIOUIEl Ba)XKHOE MECTO B IIO3HAHUU
XUMUH.

B mnpaktuke mnpenogaBaHMs XMMHUHM Kak Ha YPOBHE OCHOBHOIO OOILEro
o0Opa3oBaHus, TaK U HA YPOBHE cpeHero ooiero oopa3oBaHus, IPH ONPEICIICHUH
COJIEPKATEIIbHOM XApPAaKTEPUCTUKHU LIEeJIed HW3y4YeHHs MpeaMeTa HalpaBICHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKOM HAyKH KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUUYECKOU
NEeATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKHM 3pPEHUS TAKOM NOAXOJ K ONPEACICHUIO LIEJIEW H3y4YeHUs
IIpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CorynacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEISIMU H3Y4YEHUsS MpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisItOTCA:

e (QopmupoBaHHME CHUCTEMBl XMMHYCCKMX 3HAHUM KaK  BaKHCHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOWU
JeKaT KIIYEBble MOHATHUSA, (PYHIAMEHTAJIbHbIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE S3bIKA HAyKH, YCBOCHHE W IMOHUMAHWE CYIIHOCTH JIOCTYIHBIX
00001IeHHNIT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
pPa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTUE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEILECTB U XUMHUECKUX PEaKINil, HEOOXOIMMBIX JJIs1 MPUOOPETEHU YMEHU
OpUEHTUPOBATHCS B MHUpPE BEHIECTB M XUMHUYECKUX SIBJIICHUN, HMMEIOIINX
MECTO B IIPUPOJE, B PAKTUYECKONU U IOBCEIHEBHOW JKU3HU;



® pa3BUTHE YMEHUI U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHUYECKOTO 3KCIEpUMEHTa, COOJIOJICHUEM  MpPaBUI
0e301macHOro o0paInieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTumMm, copeprkaTelbHas XapaKTepUCTHKA IIeJiel U 3a/71a4 U3y4eHUs
npeaMeTa B MporpaMMe Mo XUMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUHU C
HOBBIMU IPHUOPUTETAMHU B CUCTEME CpefHero oduiero oOpazoBanus. CerogHs B
IpEernoIaBaHIH XUMUU B OOJIbIIEH CTENEHH OTAAETCA MPEANOYTEHUE TPAKTHYECKOM
KOMIIOHEHTE COAEp)KaHUs OOYyYeHHUs, OpPUEHTHPOBAHHOW Ha MOJTOTOBKY
BBIITYCKHUKA 0011e00pa3oBaTeIbHOM OpraHu3alvy, BIAJCIONIETO HE HaOOpOM
3HaHUH, a (QYHKIUMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHHSIMHU
AKTHUBHOTO TOJYYEHHUS 3HAHUM U IPUMEHEHHS UX B PEAIbHON KHU3HH [ PEeILICHUS
MPAKTHYECKHX 3ajad.

B cBsi31 ¢ 3TUM ITpH M3y4YEHUHU TIpeAMeETa « XUMHUSD TOMUHHUPYIOIIEE 3HAUCHHUE
IpUOOPETAIOT TaKue IeNU U 33/1a49H, KakK:

ajanranusl 00yJarommxcsi K yCIOBUSIM TWHAMHUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHui B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

¢opMupoBaHue y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIHOYEBBIX
KOMIIETEHIIUI), UMEIONINX YHHUBEPCAJbHOE 3HAUEHUE JMJIi pa3jIMuHbIX BUJOB
NESATEIIbHOCTH: PELIEeHUs Mpo0sieM, MOUCKa, aHaau3a U o0paboTKu HHpopManuu,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONbITA JESTEIBHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B IO3HAHUM XUMHM, a TaKXe JUId OLEHKH C MO3ULUN SKOJIOTMYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB 1 XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
YeJIoBeKa U IPUPOHYIO CPEy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00yUYaroIMMXCs: CHOCOOHOCTH CAMOCTOSITEIBHO MMPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTUH JIsA TMOMCKAa U aHalu3a y4eOHOU U
HAYYHO-MIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

(dbopMupOBaHKE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOLMATUBHOIO U JIOTHUECKOTO
MBILUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpPH IUIAHUPOBAHUHM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTaHHE Yy oOOyvaroumxcs YOeXIEHHOCTH B T'yMaHHCTUYECKOM
HAIpPaBJICHHOCTH XUMHUU, €€ BAXKHOM PONM B PEHICHUU TII00ANbHBIX MpodiIeM
paIMoOHAaIBFHOTO MPUPOIOINOIB30BaHNs, TTOTIOTHEHUS YHEPTETUIECKIX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3[IOPOBBIO, a TaKKe MPUOOpPETEHHS OmbITa
WCTIONb30BaHUSl TIOJIYYCHHBIX 3HAHWM Il MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.



B ydeOHOM maHe cpemHero oOImIeEro 0Opa3oBaHHUS MpeaAMET «XHMHD
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAayYHBIE
MIPEIMETBD.

OO61iee uncIo 9acoB, OTBEAEHHBIX JIJIS M3YUCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpenHero obmero oopazoBanmsi, cocTaniseT 68 yacon: B 10 kiracce — 34 gaca (1 gac
B Hezemo), B 11 knacce — 34 gaca (1 gac B Heemio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPI'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuii A. M. ByTtieposa, e€ ocHOBHbIE 1OJ0KeHUs. CTPYKTYpHBIE (POPMYIIbI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMHUYECKAas CBS3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiraccUpUKAIMK OpraHuYecKux BemiecTB. HoMmeHkmnaTtypa
OpraHUYECKUX COEIUHEHUW (CUCTEMaTW4ecKas) W TPUBHAJIBHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHUYeCKHX BEUIECTB, HAOJIOIEHHE U OIKCAaHUE
JEMOHCTPAMOHHBIX OMNBITOB MO MPEBPALICHUIO OPraHUYECKHX BEIIECTB IpHU
HarpeBaHuM (IJ1aBjieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAaHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHUs] U TOPEHUs), HAXOXJIEHHWE B TMPHUPOJE, MOJIyYeHUE W
IIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pANl. DTUJIEH U MPOMUJIEH —
pPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJINMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHeWIIne
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALlETUIIEH
— MpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMHUYECKUE CBOMCTBA (pEaKiMu TUJIPUPOBAHUS], FAJOTCHUPOBAHUS, THIPATALINH,
TOpPEHHUs] ), MOTyYEHUE U TPUMEHEHHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKHE U XUMHYECKHUE CBOWCTBA
(peakuuy TaJIOT€HUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U TPUMEHEHHE. 10.1)0:
cocmas, cmpoenue,  uauueckue U  XumMuuyeckue  ceoticmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOJIyYeHue U npumerneHue. TOKCUYHOCTb apeHOB.
['eneTnyeckas CBs3b MEXAY YIJIIEBOAOPOAAMH, MPUHAMICKAIMMMHA K Pa3IMYHBIM
KJIaccam.



[IpuponHble MCTOYHHMKU YTIEBOAOPOAOB. IlpupoaHblii Ta3 W NOMYTHBIE
HeTsaHbple Ta3pl. Hedpts u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUN), Tupoau3. IIpomykTbl
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KamMeHHBIH
YTOJIb ¥ POAYKTHI €r0 MepepadoTKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MPEBpALICHUN:
O3HAKOMJICHHUE C 00pa3IaMu IIacTMacc, KaydyKOB U pe3UHBI, KOJUTEKITUU «HedTh
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaIOT€HONPOU3BOAHBIX,
MPOBEICHUE MPAKTUYECKOW PabOThI: MOJyUYEHHUE STUIICHA U U3yUYEHUE €0 CBOMCTB.

Pacuérurle 3amaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUH).

Kucaopoacoaep:xamue opranndecKkue coeAuHEHMsI

[IpenenbHblE OJHOATOMHBIE CHHUPTHL. METaHON W 3TAaHON: CTPOCHHE,
dbu3Myeckrue M XUMHUYECKHME CBOMCTBa (peakiud C AaKTUBHBIMU METaUIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpUMEHEHHE. BoJIOpoJHbIE CBA3UM MEKIY
MOJIEKYJIaMU CIUPTOB. JIeCTBHE METAHOJIAa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroatoMHble  COUPTHI. DTWICHTJMKOIb W  T[JIMIEPUH: CTPOCHHUE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBUE CO IIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHasi peakilis Ha MHOTOAaTOMHBIE crUpThI). JleiicTBHE Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa U STUICHTJINKOJIS.

deHon: CTpoeHHE MOJEKYJbl, (U3WYEeCKHe W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruibel U Kemouwvl. DopManblaerus, —aneTanbACTHN:  CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
Kaue€CTBEHHBIC PEAKIINH), OJyYeHUE U TPUMEHEHHUE.

OHOOCHOBHBIE MpeIeNIbHbIC KApOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHas
KHUCJIOTBL: CTpOEHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME s
KJIacca KUCJIOT, peakiius dTepu(puKaIum), noydeHue u npuMmeHenue. CteapuHoBas
U OJIEMHOBAsl KUCJIOTHl KaK MPEICTaBUTEIN BBICIIUX KapOOHOBBIX KHUCJIOT. Mblia
KaK COJIM BBICHIUX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JICHCTBUE.

CnoxHble 2(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['naponus xupos. [Ipumenenue xxupos. buonornueckas
POJIb JKUPOB.

VYrneBompl:  cocTtaB, KjacCH(UKAIMS ~ yriaeBoAoB (MOHO-, JHU- U
nonucaxapuapl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(ll), okucienne aMMuadyHbIM pacTBOpoM okcuma cepedpa(l), BocctanoBienue,
OpO’KEeHUE TITHOKO03bI), HAX0XKICHUE B MPUPOJE, MPUMEHEHHE, OMOIoTHYecKas PoJib.
dotocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3HI.




Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmaina U
uemnono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

DKCHepUMEHTAIbHBIE METOABl HM3YyYCHHsI BEIIECTB M WX IPECBPAIICHUIA:
MIPOBEICHNE, HAOJIOJCHUE W OIMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, Ka4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCIICHHE 3TaHOJA
okcusmoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
ruapokcugom meau(ll)), anpueruoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummomeicTBHEe Kpaxmanga C HOJOM),
MIPOBEJICHHE MPAKTUUECKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHMHMYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30Tco/ieprKalllie OPraHuYeCKUe COCTUHECHUSI.

AMHMHOKHCIIOTHI Kak aM(pOTepHBbIC OpraHndecKue coequHeHus. du3nyeckne u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HaYCHUE aMUHOKHCIIOT. [lenTumb.

benkn kak MpUPOIHBIE BBICOKOMOJICKYJISIPHBIC COeIWHECHMS. IlepBuuHasi,
BTOpPHYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHME CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATYpALlHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYEeHMs] BEHIECTB M UX IPEBPAILICHUIA:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIIMU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHSL.

OKCIEPUMEHTANIBHBIC METOJbI HW3Y4YCHHUS BEIIECTB W WX MPEBpAICHUI:
O3HaKOMJIEHUE C 00pa3laMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4JyKOB.

MexnpeaMeTHble CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSITHH, SBJISIOMUXCS CUCTEMHBIMHU TSI OTIACITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, THUIIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiIaccu(ukaius, mepruoInyHOCTh, HAOIOICHHE,
HU3MEpEHUe, IKCIIEPUMEHT, MOICIIUPOBAHUE.

®dusuka: wMaTepusi, DJHEpPrus, Mmacca, aroM, OJJEKTPOH, MOJIEKYa,
HDHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BeIECTBA, (DU3NICCKUE BETUIMHBI U €AMHUITBI UX U3MEPEHUS.



Bbuonorus: knerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BeliecTBa (O€NKH, YTIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHomnorus: MNUIIEBbIE MPOAYKThl, OCHOBBI PAllMOHAIBLHOTO THTAHUS,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBI. JJIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpelesieHusl 3JIEKTPOHOB M0 OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Iepnognueckuii 3axoH u [lepronnueckas cucteMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOHa M [leproanyecko CUCTEMBI
xuMmuueckux aneMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIIOXHBIX BEIIECTB IO TPYINaM MU TEPHOJIAM.
3Ha4YeHue MepUOANYECKOro 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHMHYECKON CBS3U
(koBaJIeHTHasl HETOJSpHAs W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJJIOMIHBIE PACTBOPBHI.
MaccoBast 10J1s1 BeleCTBa B paCTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COCIMHEHUU. Homenknarypa
HEOPraHUYECKHX BelIEeCTB. ['eHeTudeckas CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckas — peaknusa. Kimaccupukanmss XUMHUYECKMX — peakmuii B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAIICHUS SHEPTUM TPU XUMUUYECKUX PEAKLIMSX.

CKOpOCTh peakliiu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHUYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.



Dnektponutuyeckas auccounanus. CuiabHbie U ciiadbie 3nekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTpaJIbHasl, IIET0YHASI.

OKUCIUTETHLHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB /. .
MeHneneeBay, U3ydeHUE MOJIENIEd KPUCTAUIMUYECKUX PELIETOK, HAOIIOJACHUE U
OMMUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENIEIICHUE CPEALl PACTBOPOB BEIIECTB
C IOMOIIBIO YHUBEPCAIbLHOTO HHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), TPOBEICHHE
MpaKkTUYECKON paboThl « BiusiHME pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHITHS «MAaCCOBas AOJIS
BEILIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxkenne HemeraiuioB B llepuomnueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHCJIOpOo/a, cephbl, hocdhopa u yriaepoa).

XUMHYECKHE CBOMCTBA BaXKHEHIIMX HEMETAIOB (TajoreHOB, CEPbl, a30Ta,
dochopa, yrimepoga MU KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramisl. [lonoxenue merannoB B [lepuoamyeckon cucteMe XUMHUYECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTtaioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX METAJUIOB (HATPUM, Kaui, KaJIbIUH,
MarHui, allfOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO6mue cnocoObl nomyyeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
U3Y4YEHUE KOJUISKINH «MeTauibl M CIUIaBbl», 0O0pa3IOB HEMETAJUIOB, pPEIICHUE
HKCIIEPUMEHTATILHBIX 3a7ad, HAOJIOJIeHWe W OIKCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHUS C PAcTBOpaMU
KHUCJIOT Y LIEJI0YEe, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

Pacuéter macchl BemiecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEIIECTB UMEET IIPUMECH.

XHUMHUS U )KU3Hb



Ponp xuMum B oOecrieyeHUM 3KOJOTUYECKOM, SHEPTreTUUECKON U THUILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOoHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHNHM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX TPOMBIIIJICHHOTO
MOJy4YE€HUS BaXKHEUIIUX BEIIECCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIHOHHBIE MATEpHUajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualibl JJIsl 3JIEKTPOHHKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MUHEPAIbHbBIC
yaoOpeHus.

Xumus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, paBuia 0€30MaCHOT0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMUU B
MTOBCEIHEBHOM KU3HH.

MexnpeaMeTHbIe CBA3HU.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TOHSATUM, SBISIOUIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusuka: MaTepus, SJHEPTUs, Macca, aTOM, dJIEKTPOH, IIPOTOH, HEUTPOH, UOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
MU3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, ™Makpo- u
MUKPOAJIEMEHTbBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIURBO,
peCypCHlI.

TexHomorusi: XMMHYECKasi MPOMBIIUIEHHOCTb, METAJUTYpPrus, MPOU3BOIACTBO
CTPOUTEIBHBIX MaTEPUANIOB, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IHILECBAS
MPOMBIIICHHOCTh,  (hapMarieBTUUeCKass  MPOMBIILICEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX TMpenaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHUHU HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OoOydarolMMHUCS IPOrpaMM CpEeAHEro o0mero o0pa3oBaHUsA (JUYHOCTHBIM,
METanpeMETHBIM M IpeaMeTHbIM). HaydHo-MeToauueckol OCHOBOM  aJis
pa3paboTKu IJIAHUPYEMBIX PE3YJbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
o0pa30BaHMsl SIBJIAETCS CUCTEMHO-AESITEILHOCTHBIM MOAXOI.

B coOTBETCTBHM € CHCTEMHO-IAEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHS» Ha YPOBHE CPEIHErO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOIINE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KMe MOTUBALIMH K O0YYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOlIUMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, NPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJbTYphl U CIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUS MpeaMeTa «XHMHS» JOCTHTaroTCs B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW [JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, T1yYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOPMAaMM W TpPaBWIAMH  TOBEIEHUS,  CIHOCOOCTBYIOUIMMHU  IMPOIECCaM
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
o0y4Jarommxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUA TMpeaMeTa «XUMHUS»  OTpPaxKaroT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MNPAKTHUYECKOW JEATEIbHOCTH
oOyJaromuxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaxaaHCKOTro BOCIIMTAHMSI

OCO3HaHUS 00YYaIOIIMMHUCS CBOUX KOHCTUTYILMOHHBIX MpaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U [TPABONOPAJIKY;

NPEACTABICHUS. O COLMAIBHBIX HOpPMax M INpaBWiIaX MEXINYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOMU IESITEIbHOCTH MPHU CO3/IAHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YU€OHBIX U MO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKHUX
HKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX IIPU aHATU3€ PA3IMUYHbIX BUJIOB YUECOHOU JIESITENHHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY M HAaydYHOMY HACIEIUIO
OTE€UYECTBECHHOMN XHMUM;

YBOXEHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUMEHEHUS XMMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUSI HAyKU €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSTHHOTO TPYAa YYEHBIX U MPAKTUKOB;

MHTEpeca U NMO3HABATEIbHBIX MOTUBOB B ITOJIYUYE€HHUH U MOCIEAYIOMEM aHATU3E
uH(OpMAIUU O MEePEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAaIUH, CBA3AHHBIE C XUMUUYECKUMU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHUE U TMOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUUA 3THUX
MOCTYMKOB;

4) popmMupoBaHus KYJAbTYPbl 310POBbS:

MOHUMAaHUSI [EHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COOJIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM MW APYruX BHJAX
JeATEeIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUUM NPAKTUUYECKUX 3ajad
COI[MAJILHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBAKEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJJAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeGHOCTeN 00111eCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:



HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
HPKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIUATBHON CpPEAbL;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJIb30BAaHUSA JOCTHKEHUNA XUMHH IS
pELIEHHs] BOINPOCOB PALIMOHATILHOTO IPUPOIOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJArONPHUSTHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U NMPEIOTBpALIATh UX;

HaJM4usl Pa3BUTOrO 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
IOPAKTUKE, CIOCOOHOCTM U YMEHHS AaKTUBHO NPOTHUBOCTOSTH HJEOJOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON TPAKTUKH;

NOHUMAaHUsl CHeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMHpPOBAaHUU PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpPEeACTaBICHUs 00 OKpYKalOUIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU Mpo0JieM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH JJIS  COBPEMEHHOU
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABJIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUATbHOM KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOOJIEM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, OOECHEYEHHH YCIOBUUN
YCHEMIHOTO TPY/a U SKOJOTHUYECKH KOM(POPTHOM KUZHH KAKIOTO YjieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHUA CYUIHOCTH METOOB
MO3HAHUA, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
POUCXOMSIINUX B HEM U3MEHEHHI, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C LIEJIbIO MTOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATENBHO HCIIOJIb30BaTh XWMHUYECKHE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax nmpodeccruoHaabHOM
NEeSATETbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeameTHbIE pe3ynbTaThl OCBOCHHSI y4eOHOTO TMpenMera « XUMHUsS» Ha
YpOBHE CpeJHero oo1iero o0pa3oBaHus BKIIOYAIOT:

3HAQYMMBbIE  JUIS dbopMUpOBaHHUA  MHUPOBO33pEHHUS  OOyYarOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIEHAayYHbIE MOHATHUS, OTPaKArOLUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIus, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, Uccle0oBaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHble y4eOHbIe NeWcTBUs (MO3HaBaTEIbHbIE, KOMMYHHKATUBHBIC,

peryJISITUBHBIC), obOecrieunBaroIIe dbopmMupoBaHue (byHKITMOHATBHOM
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTH 00yyarommxcs UCIIO0JIb30BaTh OCBOECHHBIE

MEXKIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JIEUCTBUSIMU.

OsBJaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMU MO3HABATEJIbLHBIMU
NeUCTBUAMMU:

1) 6a30Bble JJOruvYecKue JaeMcTBUSI:

CaMOCTOSITeTbHO  (DOPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEeNeNATh LEIu JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M yCTaHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JJII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKIIHI;

YCTaHaBJIIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCTIONb3YEeMbIe B XUMUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) 3JIEMEHTa, XuMUueckas (popMyria, ypaBHEHUE XUMUYECKON peaKkIuu
— MpPU PElICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3ajad, TPUMEHATH



Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS AJI BBISBICHHUS XapAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKUunii;

dbopMyIMpOBaTh LIETH U 3314l UCCIEAOBAaHUS, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YYEHHUECKUX AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJIATh 0OOCHOBAHHBINM OTYET O MPOELIaHHOM padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MO3HAHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAsl JUTEepaTypa XMMHMUYECKOTO COJIEpP)KaHHs, CIPaBOYHBbIE IOCOOuS,
pecypcel HTepHeTa), aHanu3upoBaTh UH(OOPMALMIO Pa3IMYHBIX BUJIOB U (opM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMyJIMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YyYeOHBIX 3ama4
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAIbHYIO  (OpMy  NpEICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

MCITI0JIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popManuen: MPUMEHITh MEXIpeaIMeTHble ((pU3nYeckue M MaTeMaTUYeCKHE)
3HAKU U CUMBOJIBI, (OpMYJIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HaIJISTHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:
3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOIl TeMbl B XOJI€ AMAJIOTa W/UIU

JUCKYCCUHM,  BBICKa3blBaThb WA, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;



BBICTYIIaTh C TMPE3CHTAIMEH pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMH NP BHITIOJTHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW PaOOThI MO0 UCCIEIOBAHUIO CBOMCTB
W3Y4aeMbIX BEIIECTB, pealn3alud y4eOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
x0J1e 00CY)IeHHS 1 OOMEHa MHCHUSMH.

Ogy1aieHHe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISTh CBOK IO3HABATEJIbHYIO
NESTENIbHOCTD, ONpezensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IIpe/laraéMblii aJrOpUTM AEUCTBUI 1IpH
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajJady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrMOCO0 HMX peleHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIATH CAMOKOHTPOJIb CBOEH JEATEIIBHOCTH HA OCHOBE CaMOaHaJIN3a U
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATBI
10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU TPUPOIBI,
B (GOPMUPOBAHUMU MBIIUICHUS U KYJIBTYpbl JIMYHOCTHU, €€ (PYHKIMOHAIBLHOU
IrPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeEIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMHUUYECKUM DJIEMEHT, aToM, OJJICKTPOHHAas
000J104Ka aTOMa, MOJIEKYJI1a, BAJICHTHOCTh, AJIEKTPOOTPUILIATEILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi ¢dopmysa (pa3BEpHyTasi U COKpaIl€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, paIuKall,
M30MEPHSI, ©30MEPBL, TOMOJIOTUYECKUM PSiJl, TOMOJIOTH, YTIEBOJOPOIbl, KUCIOPO U
a30TCOAEpXKAIllKe COEAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUM K 3aKOHbI (T€OpUS CTPOCHUS
oprannueckux Bemects A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUsS] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXKalMe B OCHOBE MOHUMAHUSI MNPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKHX
SABJICHUHN, (PAKTONOTHUYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIIOJIb30BAaHUM BaXXKHEHIIUX OPraHWYECKUX BEIIECTB B OBITY U
MPaAKTUYECKOMN JeATeTbHOCTU YETI0OBEKa;



c(OpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEpHbIE TMPU3HAKU TOHSTHH,
yCTaHaBIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS TPU
OTMCAHWH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHMYECKUX COCTHHCHHM;

c(hOpPMHPOBAHHOCTh YMEHHIA HCIIOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMynT OpraHMYECKHMX BEMIECTB W YPaBHEHUH XUMHYECKUX PEAKIUH,
W3TOTABIMBATh MOJCIA MOJIEKYJ OPTaHMYECKUX BEIIECTB ISl WILTIOCTPAIUNA WX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUSI;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIUBATH MPUHAJJIC)KHOCTh HU3yUYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yriIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpPKAIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaThb KM Ha3BaHUSA I10
cuctematudyeckoir Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHBIC
Ha3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHICH, MPOTMWIICH, alleTUJICH,
STWJICHTJIMKOb, TNHIECPUH, (eHoN, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbHHASA
KHCIIOTa, YKCYCHAsI KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEApUHOBAS KHMCIIOTA, TIIFOK03a,
bpyKTO3a, Kpaxmal, eJIIi0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACISITh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSIX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHSATH IIOJIOKCHHUSI TEOPHUU CTPOCHHSI
opranndeckux BemectB A. M. ByTiepoBa aiis o0bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOCHHE, (PU3HUECKHE
U XUMHUYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTENICH Pa3IMYHBIX KIIACCOB
OpraHWYeCKUX BEIIECTB (METaH, 3TaH, STUJICH, IPOMUIICH, alleTHIICH, OyTajaueH-1,3,
MeTwIOyTaaueH- 1,3, 6eH30J1, METaHOJI, ATAaHOJI, STUJICHIJIMKOIb, TJIUIEPHUH, (PeHOT,
areTanbAeTH I, MypaBbHHAS U YKCYCHAsI KHCIIOTBI, TJIFOKO3a, KpaxMaJl, IeJUTI0I03a,
aMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSMH COOTBETCTBYIOIIMX XHWMHUYECKHX PEAKIUH C WCIOJIb30BAaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(Th, TPUPOAHBIN ra3, yroyb), CIOCOObI UX NEPEPAOOTKH U MPAKTUUECKOE
IPUMEHEHUE TIPOAYKTOB MepepadOTKH;

c(hOPMHPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 1o U3BECTHBIM Macce, 00bEMY, KOTHMUECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHHMH BIAQJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METO/IaX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH U3YUYEHUHU BEIIECTB U
XUMHUYECKUX SBICHHUH (HAOIIIOICHHE, N3MEpPEHNE, SKCTICPUMEHT, MOJICITUPOBAHNE),
UCITOJIb30BaTh CHUCTEMHBIC XHWMHWYECKHE 3HAHUS JUIS TPUHATHS pEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;



c(pOpMUPOBAHHOCTh YMEHUN COOJIIOAATH MpPaBUiIa MOJIb30BAHNUSA XUMHUYECKOM
nocyAod M JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXe IMpaBuiia OOpalieHHs ¢
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBIITOJHEHHIO J1A0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHI TIJAHUPOBAaTh M BBINOJHATH XUMUYECKUH
HKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB IIPU HAIrPEBAHUH, ITOTYYEHUE
ATUJICHA U U3YYEHHE €T0 CBOKCTB, KAUECTBEHHbBIE PEAKIIUY OPTAHUYECKUX BELIECTB,
JeHaTypauus OelIKOB IPU HarpeBaHUU, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C IpaBWIaMU TEXHUKM O€30IaCHOCTM IMpH OOpallleHWHd C BEIIECTBAMU MU
1a00paTOpHbIM ~ 00OPYAOBAHHUEM, MPEACTABIATH PE3YyIbTAThl  XUMHUYECKOI'O
JKCIIEpUMEHTa B (OpME 3alluCU YPABHEHUHM COOTBETCTBYIOIIUMX pPEAKIUN U
(opMyJIpPOBATh BBIBOJIBI HA OCHOBE ITHX PE3YJILTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOpMaIMIO, TMOJYYaeMyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Ipyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJtOAaTh  TpaBWJia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3JICMCTBHSI HAa UBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKHX
BEILECTB, MOHUMasi cMbIca mnokaszatend II/JIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBUICHUSI W TNPEJOTBPAIICHHUS HMX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M
YeJI0BEKa;

Ui 00y4aroUMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHMS BELIECTB U
XUMHUUYECKHUX SIBICHUM;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHUS Kypca «OOIass M HeopraHudeckas
XAMUSD) OTPAKaIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUH B IIO3HAHUY SIBJICHUN IPUPOJIBIL,
B (OPMUPOBAHWUU MBIIIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
I'PAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUISCKUX 3a7a4d U IKOJOTHYECCKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM cpeie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAralONIUe MOHATHSA (XUMHUYECKHH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAs, MOHHAs, METATNYECKas, BOJIOPO/IHAS ), KPUCTATUITMYECKasl PEIIETKa,



TUNBl ~ XUMHUYECKUX  PEAKLUHM, PaCTBOpP, DJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUud, XUMUYECKOE DPaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
INEKTPOJUTUYECKON Juccolmannu, nepuoanuecknit 3akon Jl. M. Menneneesa,
3aKOH COXPaHEHHUs MAcChl BEIIECTB, 3aKOH COXPAaHEHHs U MPEBPAILECHHS YHEPTUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKAUIME B OCHOBE NOHMMAaHUS NMPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEeHUH U 0€3011aCHOM MCIOJIb30BAHUM BAXKHEHIITUX HEOPTAaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOMN ESITEIIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBISAITh XapaKTEpHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA IMPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c()OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKUCIBIA ra3, aMMHAaK, raméHas
U3BECTh, HETaIIEHasl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUI OINPEAEIIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOTO COCTaBa, BUJ XHMHUYECKOU
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasl, BOAOPOHAs) B COCIUHEHUSX, TUI
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOIO BEIleCTBa (aTOMHAas, MOJIEKYJIIpHasd,
VOHHasl, METAJUIMYECKAs ), XapakTep Cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTb yMEHUI yCTaHaBJIUBATh IPUHAIIEKHOCTb
HEOPraHWYECKUX BEILIECTB MO MX COCTaBy K OIpeAeNEHHOMY Kiaccy/Tpyrie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOTBI, aM()OTEPHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANUECKOTO 3aKoHa JI.
N. MenpaeneeBa u 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuono Ilepuoanueckoil cucTeMbl
xuMu4deckux saementoB JI. M. MenpgeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHoiaM U
rpynnam [lepuognueckon cucreMsl xumudeckux 3semeHToB . 1. Menneneesa;

C(OPMUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHMYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOpMHPOBAHHOCTh YMEHHS KIacCU(UUHUPOBATH XUMHUYECKHUE PEAKLIUU IO
pa3IMYHBIM TMpPU3HAKAM (YUCIY U COCTAaBYy pPEArupyrolIMX BEHIECTB, TEILIOBOMY



abdexTy peakuuy, U3MEHEHHUIO CTENEHEH OKHUCIEHMS 3JEeMEHTOB, 0O0paTUMOCTH
peaklnH, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHMIA COCTABJISATh YPaBHEHUS PEAKIUN pPa3THIHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO OOMEHA, YUNThIBAsS
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIINN UAYT 0 KOHIIA,

c(OPMHPOBAHHOCT, yYMEHUW TPOBOJIUTH PEAKIHMH, TOITBEPIKIAOIIIC
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  PacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUH XapakTEepPU30BaTh XHUMHUYECKHE TIPOIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsI CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOMWX HAyYHBIX MPUHIAIMAX WU
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHUH TPOBOJUTH BBIYHCICHUS C HCIIOJIb30BAHUEM
MOHSTHUS «MACcCOBasi 10J1s1 BEIIECTBA B pAaCTBOPE», 00BEMHBIX OTHOIICHUH ra30B MpU
XUMUYECKUX PEaKIHMsIX, MacChl BEIIeCTBA WJIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABWIIA TTOJIB30BAHUS XUMHUECKOU
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYJAOBaHHMEM, a TaKXe IMpaBUiia OOpalIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
AKCTIEPUMEHT (pa3sioKEHUE MEePOKCHAa BOJOPOJa B MPUCYTCTBUU KaTajauzaTopa,
OTpENIeJICHUE Cpelbl PAaCTBOPOB BEIIECTB € IOMOIIBI YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUEC PA3IUYHBIX (PAaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaKIIUH,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIC peakIMu Ha cyibdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metamey U «Hemeramib»y) B COOTBETCTBHHM C TPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PeaKIiii U (OpMyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pe3yJIbTaToB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4YaeMyl M3 pa3HbIX MCTOYHUKOB (CpPEJCTBAa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



C()OPMUPOBAHHOCTh ~ YMEHHUH  COONIOATh  MpaBWiIa  KOJOTUYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXPAHEHUSI CBOETO 3I0POBbsl M OKPY’KAIOLIEH NPUPOJHON Cpelbl, OCO3HABATh
OIMACHOCTbh BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [I/IK, mosicHaTe Ha mpumMepax crmocoObl yMEHBIICHUS H
NPENOTBPAIICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

JUIsl 00yYarommxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbS: YMEHHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS  CIIENBIX M CJIA0OBUIAIIMX OOYYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-ToueuHyt0 cucteMy obo3HaueHuit JI. bpaiinsg mid 3anucu XUMHUYECKUX

dbopmyI.
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