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HOACHUTEJBHASA 3AITUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBI  CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
®denepauuy, peaqu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMBbI, H
OCHOBHBIX TONOKeHHW «CTparermm pasBUTHS BOcHUTaHuUA B Poccuiickon
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopsibkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO

oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIECHHOCTH IICNIEH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBITTYCKHUKAMU
o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIMM DJTAllOM peau3alii  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJIoBeKa, a TakKe DOKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CPeACTBAMH y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpeneNieHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKH HAYKH XUMHH, €€ 3HAYCHHUS B
MO3HAHUW TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XuMus Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT ocoOyI0 poJib B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHUE PANMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.

TecHO B3aMMOJEUCTBYS C APYTMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla



HEOTHEMJIEMON YaCThI0O MUPOBOH KYJIbTYPhI, HEOOXOIUMBIM yCIOBHUEM YCIIEIITHOTO
TpyJa W >KM3HU KaxXJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
rII00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W MNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS» SBIAIOTCA 0a30Bble KypChl —
«Opranuyeckas xumus» u «OOmas W HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKkor Xxumuu. POpMHUpPOBaHUE JAHHOW CHCTEMBI 3HAHWU NPU U3YYCHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMus» cQopMuUpoBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOM XHWMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHUI, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
NPEACTAaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckol XWMHUU TNOJYYalT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XMMUYECKOM CBS3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[Ton HOBBIM yriaoMm 3peHuss B mpeameTe «XuMHsS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YyYEHHBII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYEeCKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMHSD» 00yYaromMMCsl TPEAOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o06o0m1aromIel 10 0OBACHSIONICH U MPOTHO3UPYIOLIEH.



Envnas cucrema 3HaHUN O BAXKHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIEMEHTAMHM COJICPKAHUS, HMEIOINMHU KyJIbTYpOJIOTHUYECKUNA W MPUKIATHOU
XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT TNOHHMMAHHUIO B3aUMOCBS3M XUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B NO3HABATEIHbHON W IMPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAaHWM, pEelmeHUs HWHTEIUIEKTyalbHbIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XWUMHsS»  JAaHHOTO  YPOBHSL  M3YyYEHHMs  OPUEHTHUPOBAHO  Ha
(dbopMupoBaHUE y OOYYAIOIIUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
bunocockux HAeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPIaHHMYECKOrO H
OpraHMYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUW MyTEM OSKCHEPUMEHTA H
pellieHusT MPOTUBOPEYMH MEXAy HOBBIMU (akTamMM U TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
TaKxe MpoOJieM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3/IaHHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOyJaroluxcs MPUHATBIE MPOrpaMMON IO XMMHU TOAXOAbI K OIpPEIEICHHIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHUpoBaHHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUN, UMEKIHUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, IOUCKa, aHalu3a u
00paboTku MHGOPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIBITa IPAKTUIECKOM
U HCCIIENOBATENBCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B npaktuke mnpenojgaBaHus XMMHUM KaKk HAa YpPOBHE OCHOBHOTO OOIETO
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEPKATEIbHOM XAPAaKTEPUCTUKHU LeJIed W3Y4YeHUs MpeIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbBHOCTH YEJIOBEKAa M KAaK OJAHOTO M3 KOMIIOHEHTOB MHMPOBOW KYyJbTYyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs TVIABHBIMM LEJISIMU H3Y4YEHUsS INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:



o (opMupoBaHMe CHCTEeMBl XUMHUYECKMX 3HAHUW KaK  BaKHEHUIICH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIYEBbIC MOHATHUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TECOPHUH XUMHH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

« (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS
BEIICCTB W XUMHYCCKHX peakluid, HEOOXOTUMBIX Ui TPUOOpETEHHUS
YMECHHI OpPHUEHTHUPOBATHCS B MHpPE BEIISCTB M XHUMHUYCCKUX SIBICHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOTIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COONIOJICHUEM  TPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA 1IeJIel U 3a7a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oOpa3oBanus. Cerogs B
NpErnoJAaBaHUM XUMUU B OOJbIIeld CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJepKaHus OOydeHHus, OPHUEHTUPOBAHHON Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIIAaJCIOIIEro He
HaO0OpOM 3HaHWH, a (YHKIMOHATBFHOW TPAaMOTHOCTHIO, TO €CTh CIIOCOOAMHU WU
YMEHHUSIMH aKTHBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHHS WX B PEATBbHOMN KU3HU
JUISL pEeIIeHUs] MPAKTUUECKUX 3ajau.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanraius 0OyJaromMxcsl K yCIOBUSAM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYy4arONIMXCsS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAaTbHOE 3HAUEHUE I pPa3jNuHBIX BHIOB
NeATEILHOCTH: PEIICHHs MpoOJeM, MOMcKa, aHaIu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX Il TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BXHOC MECTO B T[IO3HAHWW XHMHH, a TaKXe s OLEHKH C TMO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPEy;

pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YyJaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh



COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOMCKA M aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHKE U Pa3BUTHE Y 0O0YUAIONIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHCTUYECKOM
HAIpPaBJICHHOCTU XUMHUH, €€ BAXKHOM PONM B PEHICHUU IJI00ANbHBIX MpoOIeM
PaLMOHAIBHOIO MPUPOAOINOJIB30BaHNUs, OTIOJIHEHNS SHEPIETUYECKUX PECYPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TPUPOJIE W CBOEMY 3[I0POBBIO, a TaKKe MPUOOpPETEHHs OMbITa
WCIIONb30BAaHUSl TOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYalUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBJICHUSIMHU.

B yuebHOM maHe cpenHero oOimero oOpa3oBaHMsS NPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAHT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAy4YHBIE
IPEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabisgeT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUsi CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TToNI0KeHUs. CTPYKTYpHBIE (HOPMYIIBI
OpraHWYECKUX BelecTB. ['omonorusa, w3omepus. XHMHYECKass CBA3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kinaccupukauu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COCIMHEHUW (CUCTEMaTWyecKas) W TPUBHUAIBHBIE Ha3BaHUSA
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHNE AEMOHCTPAIMOHHBIX ONBITOB IO MPEBPAILIECHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IU1aBJICHKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psAa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKAHOB: (PU3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakiuu 3amMelleHus] U TOPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN psAll. DTUIIEH U MPOMUIEH —
MPOCTEUIINE TIPEICTABUTEIN QJIKEHOB: (U3MUECKHE U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUIpATAllMM, OKUCICHUS U
MOJIMMEPHU3AIINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonauMmepusaiuu). [loaydyeHne CUHTETUYECKOTo
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUI psijl. ALIeTHIIEH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKHUHOB: COCTaB, CTpOeHHE, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), MOJyYCHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, crpoeHue, puU3NYECKUe U XMMHUYECKHE CBOICTBa
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MpPUMEHeHue. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTnueckass CBs3b MEXIy YIJIEBOAOPOJaMH, MPUHAAICKAIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MIPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHnnsIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptb» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE STHUIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA HJIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

Kucsiopoacoaep:xaiye oprannyeckue coe{nHeHus

[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeETaHOA M 3TAHON: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMH METaJlJIaMH,
raJloTeHOBOJIOPO/IaMH, TOPEHHE), MpHUMEHEeHHe. BomopomaHbie CBsSI3W MEXIy
MOJIEKyJIaMH CIIUPTOB. JlelicTBre MeTaHOa U dTaHOJIa Ha OpraHU3M YeJIOBEeKa.

MHoroaromMHble  CIUPTBHL.  DTUJIEHIJUKONb M  TJIMLUEPUH: CTPOCHHE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
Opranu3Mm uenoBeka. [[puMeHenne rimiepraa u dTUICHTITUKOIIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpneruapl U KemoHvl. DopManbIerul, aueTAIbICTUI: CTPOEHHE,
buznyecKkue U XUMUYECKHE CBOMCTBa (peakIMHu OKHCICHUS W BOCCTAHOBIICHUS,

KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (pU3HuecKue U XUMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpPbl Kak MPOU3BOJAHBIE KapOOHOBBIX KucaoT. [‘maponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

VYrineBoabl:  cocraB, KilacCUpUKanus — YIJIeBOAOB  (MOHO-, JHU- W



nosucaxapuzsl). [ roko3a — mpocTelmnii MoOHOCaXapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3WYECKUEe U XHUMHUYECKHE CBOMCTBA (B3aUMOJEUCTBUE C
ruapokcusiom Menu(ll), oxucieHne amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmaia U
HeuoIo3bl.  PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
IpOBEJCHUE, HAOJIOJEHUE W OIMCAaHUE JEMOHCTPAllMOHHBIX OIBITOB: TOpPEHUE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJCHCTBHE TJIMIIEPUHA C
runpokcuiom Meau(ll)), anpaernnoB (OKUCIeHnEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runmpoxcumom wmenu(ll), B3lammopeicTBHE Kpaxmalla C HOJIOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncnenyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM MPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHUYecKhe coeAruHeHus. DPu3ndeckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYE€HWE aMUHOKMCIIOT. [lenTuabl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIPHBIE cOelnMHEHMs. llepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HUX IPEBpaALICHUIL:
HaOJII0/ICHUE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OeJIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHH —
MOJIMMEPHU3ALUs U MOJTUKOHEH AU

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIEeCTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanuzanust MeXnpeaMeTHbIX CBsI3ed MPU U3yUYEHUH OPTraHUYEeCKOW XUMUU B



10 kmacce OCYIIECTBISIETCS dYepe3 HCIOJIb30BAHWE KaK OOIIUX ECTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSATHH, SBISIOMNUXCS CHCTEMHBIMHU ISl OTIAEITBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTE3a,
3aKOH, TEOpHSs, aHaIu3, CUHTE3, KiIaccu(uKamms, MepruoJuIHOCTh, HAOIIOICHNE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTIHPOBAHHE.

duszuka: wmaTepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEIeCTBa, (PU3MUECKUE BETUYUHBI U SMHHIIB X U3MEPEHHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
PECYpPCBHIL.

TexHonmoTHs: TNHIIEeBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHHS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepruaibl U3
WCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC OopOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeniesieHusl dJIEKTPOHOB MO0 OpOUTalsiM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

ITepnonnueckuii 3akoH u Ilepuoanueckas cucremMa XUMHUYECKUX IJIEMEHTOB
. . MenneneeBa. CBsi3b nepuognyecKkoro 3akoHa u llepmoanyeckoil CucTemsl
xumudeckux aneMeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYCHUE IEPUOINUECKOrO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHAbI XUMHYECKOW CBA3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICEHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPULIATENBHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD



CBOMCTBA BEILECTB OT TUINA KPUCTAIINYECKOU PEIIETKU.

[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEecTBa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEAMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas — peaknusa.  Kmaccmpukanmmss —XMUMHYECKHMX — peakmuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHsS MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3inuyHbIX (pakTopoB. OOpaTHMble
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHHUE
xuMudeckoro paBHoBecus. [Ipunnun Jle [larense.

OnexTponutnyeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCJIas, HEUTPaJIbHAS, EJI0YHAs.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadmun «llepuoanueckas cucremMa XUMHUECKUX 3ieMeHToB [l .
MenneneeBay, M3ydeHHe MoOJeNled KPUCTAIUIMUECKUX PELIETOK, HaONIOeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJOPOJIa B MPUCYTCTBUU KaTaJu3aTOpa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OoOMeHa),
pOBEJCHUE MPAKTUUECKON paboThl «BiusHue paznuuHbix (akTOpOB Ha CKOPOCTh
XAMHUYECKOUN pEAKIUM».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHYECKMX pEaKUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C MCIIOJIB30BAHUEM IIOHATHUS «MaccoBas
JIOJIS1 BEILLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxxkenue HemetaiuioB B llepuoamueckor cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3ryeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINUS HEMETAIOB (Ha MpuMepe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBONCTBA Ba)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dbochopa, yrmepoga U KpeMHHMs)) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprMeHeHnEe Ba)XHEUIIMX HEMETAJUIOB U UX COCIMHEHUM.

Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MetayuioB. O6mme usnyeckue cBoicTBa MetamuioB. CIiaBbl METAJUIOB.



DNEeKTPOXUMHUYECKUI P HAPSHKEHUH METaIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

DKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsSI BEIIECTB W HMX MPEBpaICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4, HaOJIOJCHUE W OIMUCAHUE JIEMOHCTPAIIMOHHBIX |
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUS C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE pEeaKI[uu Ha KATUOHBI METAJLIOB).

PacuétHble 3anaumn.

Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHUIINE CTPOUTEIIBHBIE
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPaCKHh, CTEKJIO, KepaMHKa,
MaTepuaibl s JJIEKTPOHUKH, HAHOMATEPUAIIbI, OPTaHUYECKUE U MHUHEPAJIbHbBIC
yaoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MpPaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBujia OE30MACHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMUHU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHble CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  HU3YyYEHUH oOOmed
HEOpraHu4ecKol XuMuu B 11 Kimacce oCyleCTBIACTCS YEPE3 MCIOIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KJIacCU(pUKALMS, TMEPUOJUYHOCTh, HAOIIOJCHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®usuka: MaTepusi, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, (PU3NYECKHUE BEIMYHUHBI U €IUHUIIBI UX



U3MEPEHUsI, CKOPOCTb.

buonorus: kinerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPraHU3Me.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBIE, TOIUINBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBINUIEHHOCTh, METAJUTypPIHsl, IPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SAWCTBEHHOE IPOU3BOJCTBO, MHINEBAs
IPOMBINUICHHOCTh,  (papMalleBTHYEeCKass  IPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKHX IPEraparoB, MPOHM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHANIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCSL TPOTPAMM  CpPEIHEro oO0Iero o0pa3oBaHus (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATSIIbHOCTHBINA TTOAXO.

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM MOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01iero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIETICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOUIUXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMH YCTAHOBKAMM, MPUCYIIUMHU IE€IOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIM4YKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
L€ U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIealaMd POCCHUUCKOTO TPAKIAHCKOTO OOIIeCTBa, MPUHITHIMH B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TIOBEJEHHUS, CIOCOOCTBYIOIIUMH  TMpoIeccam
CaMOITO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00y4Jarommxcs.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
cOpPMHPOBAHHOCTh OMbBITA TO3HABATEILHON MW TPAKTHYECKON JCSATEIBHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M TMpaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU



y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M MO3HABATEIbHBIX 3a/1a4, BHIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaTh W MPUHUMATh MOTHBBI, HaMEpPEHUs, JOTHKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESTEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCIEJIUIO
OTE€UYECTBEHHOMN XUMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU M TOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHNs KYJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEeccCuil pa3IudyHoOro poja, B TOM



YHCJIE HA OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XMMUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYyAIBHOW TPACKTOPUU
oOpaszoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11€JeCO00pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOUYHUKY
CYIIIECTBOBAHMS KU3HU HA 3EMIJIC;

MMOHMMAaHMS TJIO0AJBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIbHON CPE/IbI;

OCO3HAHUSA HEOOXOAUMOCTH HCIOJb30BAHUSA JOCTHOKCHUM XUMHU IS
pEUIEHNST BOIPOCOB PAIlMOHATIBHOTO IPUPOIOIIOIb30BAHHUS;

AKTHUBHOTO HENPHUATUS JCUCTBUH, TMPHUHOCAIIMX BpEH OKPYKAIOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYHS PA3BUTOTO SKOJIOTUUECKOTO MBIILICHUS, S9KOJIOTMYECKON KYJIbTYPHI,
OTIBITA JEeSTEIIbHOCTH AKOJIOTUYECKOH HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEIIbHOM, KOMMYHUKATUBHOMW WU COLMAIBHOMU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MIpeACTaBICHUsST 00 OKPYKAIOIIEM MHPE KaK O €IMHCTBE MPHUPOJIBI M YEIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHHH IpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAYUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOM POJHU B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUH TI100aIbHBIX TPOOIEM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOW, MUIIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHEUTHOTO TpyAa M DKOJOTMYECKH KOMMOPTHOM KHU3HM KaXKIOro UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJlyyaeMble 3HAHUA VI aHalM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa u



MPOUCXOIAIINX B HEM U3MEHEHU, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKJIIOUEHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEIbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3lIMUHbIX cepax MpodhecCUOoHaTbHON
JESITEIBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XuMHUs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HAUUMbIE  JUIS dbopmupoBaHUs MUPOBO33PEHUS oOyyJaronmxcs
MEXKIMCIMIUITMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHSITHS, OTPaKaIOIINEe
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieoBaHNe, HAOI0IeHEe, N3MEPEHNE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIEC NEUCTBUS (TO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroInXCs;
CIOCOOHOCTD oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHBbIC y4cOHBIC
JIEUCTBYS B MIO3HABATEIILHON U COLMAJIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH NMo3HaBaTeJbHbIMH
NeHCTBUAMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh LENM JCITEIbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSITEIBHOCTH C ITIOCTABJICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMU NPUEMBI JJOTMYECKOTO MBIIUJICHHUS —
BBIJICIISITh XAPAKTEPHbIE MPU3HAKHU TMOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U



SIBJICHUIM;

BbIOMpATh OCHOBaHHUS M KPUTEPUH [UIS KJIacCH(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCyXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTUBOPEYMS B pPacCcMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opMylia, ypaBHEHHUE XHUMHUYECKOU
peakluuu — MPU PEUICHUU YYEOHBIX IMO3HABATENBbHBIX M IMPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuu;

(GbopMyIupoBaTh LEIH U 3a/1a4 UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
npouecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIHMpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIbTATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOU
JESITEIBHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3JInYHBIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumeii:

OpUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
NOMYyJsSpHAasl JUTepaTypa XHMHYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHaMM3UpOBaTh MHPOPMALIMIO PA3JIUYHBIX BUIOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEIPOTUBOPEYUBOCTb;

(dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaIMK, HEOOXOMUMOW [IJIi BBIMOJTHEHWS YYEOHBIX — 3a71ad
ONpENENEHHOIO TUIIA;



npuoOpeTaTh OMBIT HUCIMOJB30BAHUA HH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KadecTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON uWH(GOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HarJISIHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeCTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIATh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIITOJHEHUU
XUMHYECKOTO SKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX WCCIEAOBAHUM MyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1e 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OBj1aieHHe YHHBEPCAJIbLHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATh CBOIO MO3HABATEIBHYIO
NeSATEeIbHOCTh, OMNpenesisis e€ Lenu W 3aJadyd, KOHTPOJMPOBaTH U 10 Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TMpeIjiaraéMplii aJIrOpuT™M JCUCTBUN TpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENBLCKUX 3aj7ad, BbIOMpaTh Hambosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH NEATEIbHOCTH HA OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATBI
10 KUIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

cOpPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TMO3HAHHUM SIBIICHUI
npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHsI TPAKTUYECKUX 33124
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[I0POBBIO M MPUPOIAHON

cpene;



BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUH, KOTOpAass  BKJIFOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI09Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPUIIATETLHOCTh, XUMHUECKAs
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpallEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paguKall, U30MepHUsi, U30MEPhI, TOMOJIOTUUECKUN PsiJl, TOMOJIOTH, YIJI€BOAOPOIbI,
KUCJIOPOJ U a30TCOJEpKAIIUe COCIUHEHUS, MOHOMEp, IMOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COCUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXKale B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX
ABJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIOJIb30BAHWM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKON NEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepHbIE NPU3HAKK TOHSTHIA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUSI U MPEBPAICHUN OpraHUYE€CKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJIETH MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH IMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO UX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIaccy/Tpynne coeauHeHur (YriaeBOJOpPOJIbl, KHUCIOPOJ | a30TCOJEpIKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS IIO
cucremarnueckod HomeHkiarype (IUPAC), a Ttakke mpuBOIUTH TpUBHUAJLHBIE
Ha3BaHMS OTACJIbHBIX OPraHWYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AalETUJICH,
ATUJICHTJIMKOJb, TIOULEpUH, (eHos, (hopManbaeru, areTaiblAerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCTUHEHUSAX (OIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranndeckux Bemiects A. M. bBytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MACChI BEILIECTB;

chOPMHPOBAHHOCTh ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XWMUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIWJIEH, alleTUJIEH,



Oyramuen-1,3, merunOyrtamuen-1,3, O€H30J, METaHOJ, ATAHOJ, STUJICHTJIUKOJIb,
TIIMLEpUH, (EHOJ, aleTalbIerul, MypaBbUHAs U YKCYCHAasi KUCJIOTHI, TJIIOKO3a,
Kpaxmas, LeJUTI0JI03a, AMUHOYKCYCHAsl KUCIIO0Ta), MILTIOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXIYy HHMHM YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMHUECKHX pEaKUui c
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbsi (HE(Th, NPUPOAHBIA Ta3, Yroip), CHOCOOBI UX MEPEepadOTKH |
IPAKTUYECKOE IPUMEHEHUE POAYKTOB IEpepadOTKy;

C()OPMUPOBAHHOCTb YMEHUU MPOBOJAUTH BBIYMCICHUS [0 XHUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMUYECTBA MCXOIHOIO BEIECTBA WJIM MPOAYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEILECTB WJIM NPOAYKTOB PEAKIINN);

c()OPMUPOBAHHOCTh YMEHMH BJIAJE€Th CHCTEMON 3HaHM 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEMBIX B XUMUU IIPU U3YYEHUU BELIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHNUE),
UCIIOJIb30BaTh CUCTEMHBbIE XWMHUYECKHE 3HAHUS Ui MPUHATHS pEUIeHUud B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBSI3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpPaBUiIa MOJIb30BAHUS XUMHYECKOM
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHM IO BBIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

C(OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBATh M BBINOJHATH XUMHUYECKUHN
HKCIEPUMEHT (TIpEeBpallleHNs] OPraHMYECKUX BEIIECTB IPU HArPEBaHUU, MOJTyUYEeHUE
STWJIIEHA M M3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BEILECTB, JCHATypalusi OEJIKOB MPU HArpeBaHWUU, I[BETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBMM C TpaBWJIaMU TEXHUKH O€30MacCHOCTH TpH OOpalleHuu C
BEUIECTBAMH U J1a0OpaTOPHBIM O00OpPYAOBAHHEM, MPEACTABIATh pPE3YJIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUpPOBATH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

cOPMHPOBAHHOCTh YMEHUM KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
uHbopMaluu, IHTepHeT u ApyTux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
1eJIecOo00pa3sHOro MOBENEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LEISIX
COXpaHEHUsI CBOETrO 3/I0POBbSl U OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JEHCTBHUSI HA JKUBBIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BEILECTB, MOHUMasl cMbIca mnokaszatena IIJIK, moscHiITeh Ha mpumepax crocoObl
YMEHBILIEHUsI M TMPENOTBPAILEHUS MX BPEIHOTO BO3JCUCTBUS Ha OpraHu3M



YeII0BEKa,;
JUIST O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMCHATh 3HAaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOJAxX IT0O3HAHUS BEIICCTB M
XHUMHYECKHX SIBJIICHUI;
JUIA  CHCTBIX M CIA0OBUAANIMX OOYYAIONIMXCS: YMEHHE WCIOJIb30BaTh
penbeHO-TOUCUHYIO0 cUCTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHUS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAapTUHBI MHpA, POJU XHMHUH B TO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs MPAKTUYECKUX 3a7a4
1 IKOJOTUYECKH O0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO W IPUPOIHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, H30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAINIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYCCKAS PEIIETKA,
TUNBl  XUMHUYECKHX  pPEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEICKTPOIUTHI,
ANEKTPOJIUTHYECKAST JIUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIMu, XUMHUYECKOE DPaBHOBECHE); TEOPHMH W 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYCCKUX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIPHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHMU BBISBIISATh XapaKTEPHbIC MPU3HAKU TTOHATHM,
YCTaHABJIMBATh WX B3aMMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTaBiieHuss (OopMys BEIIECTB M  yPaBHEHMM XUMHUUYECKUX  peaKIuH,
cucremarudeckyro HoMeHknaTypy (IUPAC) u TpuBuansHble Ha3BaHUS OTICJIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIbIA Ta3, aMMHaK, raméHas



U3BECTh, HETaIEHAas U3BECTh, TUTHEBAS COJA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPEIEISITh BAIEHTHOCTh U CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, NOHHAs, METAJUINYECKAsl, BOJAOPOAHAS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKON PEMETKH KOHKPETHOTO BELIECTBA (aTOMHAs, MOJIEKYJISIpHAs,
VWOHHAs, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(pOpMUPOBAHHOCTb YMEHUI YCTaHABJIMBATh IIPUHALJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPENEIEHHOMY KJacCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M1 HEMETAJLJIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PacCKpbIBaTh CMBICI MEPUOANYECKOro 3aKoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €TO0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUY;

c()OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
xumudeckux snemeHToB JI. M. MeHnesneeBa, MCIONB3ysA MOHATHA «s-, P-, d-
AJIEKTPOHHBIE opouTtanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCIWHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cuctemMbel XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWMCTBA HEOPIaHMYECKUX  BEIIECTB Ppa3IMYHbIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOpraHU4EeCKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKiMK, YYaCcTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUid pa3IUuHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIIOBHSL, IPU KOTOPBIX 3TU PEAKLUU UAYT JO KOHIIA,;

C(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, PACIO3HABATH
OIBITHBIM IYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OPMUPOBAHHOCTh ~YMEHHMH  PACKPBIBATh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEAKLUM;



c(OPMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XMMHUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JeXallue B OCHOBE MPOMBINIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUNH 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTMYECKUX MPOOJIEMAaX XUMUYECKOr0 MPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHUIH NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHUYECKUX PEaKIUAX, MAcChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3 (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHUN COOIIOIATH MpPaBUiIa MOJIb30BAHUS XUMHUYECKOI
MOoCy/Iol U J1TabOpaTOpHBIM O0OpPYAOBAaHHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHSMH IO BBIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
DKCIIEPUMEHT (pa3joKEHUEe IMEepPOKCUIa BOAOPOJIA B MPUCYTCTBUU KaTalau3aropa,
ONpEJENEeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeakiuu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad IO
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX DPEAKIUI U (OPMYyIUPOBATH BBIBOJBI Ha OCHOBE
3TUX PE3YNbTATOB;

cOpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMM  COONIIONATh  TIpaBWja  DKOJIOTHUYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KAaIOIIEW MPUPOJHOM Cpellbl, 0CO3HABAThH
OMMACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, moscHATe Ha mpuMepax crnocoObl YMEHBIICHHS U
NPENOTBPALICHUS X BPEJHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui 00y4arouIMXcs ¢ OrpPAaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M



XUMHYECKUX SIBICHUM;
JUISL CJENbIX W CHa0OBHIASIIMX OOYYalOIIMXCS: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHAYECKUX

bopmyiL.
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